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»al—Its Rank and Properties. J. P.
uder. Engng. Boil. Ho. Rev. 1959,
(July) 210-2.

The N.C.B. classification of British
ils, types of coal, coking properties
1'approximate output of each are
wulated. The coal sizes and ranks
st suitable for .burning on Low
m, chain-grate and underfeed
kers are briefly indicated.

dnation of Low-Quality Coals as
ler Fuel. H. Werkmeister. MRlek-
isch. 1959, 58 (June 20) 417-23»
Serman).
'n the basis of a questionnaire
IPEDE has carried out an analy-
of the evaluation of low-quality
s which has resulted in an equa-
of low-quality coals which has
lted in an equation for the evalua-
of a coal in which the utilization
e of a coalis a direct function of its
;ific value; this is, however, mod-
by economic factors variable
¢ ry to country. This new
1at.  junction is compared with
2 valid in other countries.

Tensile Strength of Coal. R.
abaum and I. Brodie. J. Insti
1959,-32 (July) 320-7.

method particularly convenient
leasuring the tensile strength of
s described and results obtained
it are presented and discussed.

tigations of Bituminous Coals
2 Chalk and Tertiary Formation.
«asticity Properties and Coking
(cteristics of the Chalk-Tertiary
—Influence of Petrographic
osition of these Coals on Their
ogical Behavior. H. Hoffmann
.. Hoehne. BrennstChemie 1959,
ly) 219-27 (in German).

coals mentioned in the first
were studied with regard to
ity under carbonizing con-
3.  The relationship between
raphic composition and rheo-

behavior is presented in graphs
bles.

Properties, Prep-

Chemistry of Carbonization,
4 on Polymeric Bituminous
Model Substances. III. Syn-
of *€odel Substances. P. M.
fs ., W. van Krevelen and

Torauibuue Witk MURESIIC

:from the Monthly Technical Bulletin, International Combustion,
; itd., London, W. C. 1)

40 (July) 215-9 (in German).

The methods used for the produc-
tion of various model substances are
described and the behavior of these
substances during heating to 200-
250 C discussed.

Heat: Cycles and Transmission

Radiant Interchange within an En-
closure. J. T. Bevans and R. V.
Dunkle. A.S.M.E. Preprint No. 59-
HT-4 1959, (Aug.) 19 pp.

A mathematical study in three
parts: 1. Absorption and emission
behavior of gases; 2. General inter-
change equations; 3. A method for
solving multinode networks and a
comparison of the band energy and
gray radiation approximations. It
is shown that the band energy method
is more accurate though more time
consuming. It is stressed that many

WIS maspravad Mak L0 e Hidde DECause

of lack of reliable data.
Heat Transfer to Water Flowing

Parallel to Tube Gundles. J. Weis-
man. Nuci. Sci. Engag 1959, 6
(July) 78-9.

It is shown that square and tri-
angular pitch lattices when plotted
as function of ratio of water flow area
to the total cross-sectiondl area of an
infinite lattice yield essentially the
same heat transfer coefficients at
equivalent ratios. This means that
lower fluid velocities can be used to
obtain high heat transfer coefficients.

Steam Generation and Power Pro-
duction

Experimental Determination of Spe-
cific Volumes of Steam at High Tem-
peratures and Pressures. V. A.
Kirillin and S. A. Oulibin. Teplo-
energetika 1959, (Aug.) 71-3 (in Rus-
sian).

New data for the temperature
range 500-620 C and up to 700 kg/
cm? are presented.

Steam Plant Enclosures May Be
Justiied. C. D. Birget and J. H.
Kline. Electr. Wrid. 1959, 152 (Aug.
3) 46-8.

CONVEYOR
SYSTEMS
Designed—Built—Installed

Bulk coal handling problems solved . . . .

.through the knowledge and skill gained in designin agl bmldmg

"and installing conveyor systems that solved tough co.
A problems for some of the largest firms in the country.
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. Every installation by Sy-Co is individually designed to meet
Reputation for a particular problem and planned for the maximum:
Dependability » Efficiency -
is ?"' d'“w « Economy of installation and operation
valve « Economy of maintenance.

Possession
If you have a coal handling problem . . . we’ll be happy to
share it. Write us for descriptive literature.
ENGINEERED -
CONVEYOR
STSTEMS SY-CO CORP.

594 Industrial Avenue Paramus, New Jersey COlfax 1-1414
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The calculations show that in the
northern regions of the United States
a fully enclosed power plant will be
cheaper in overall costs than a semi-
or fully-outdoor plant while in the
southern regions the cost differences
would be small.

The Calculation of Static Heads and
Hydraulic Resistances Occurring in
Vertical Risers during Movement of a
Steam-Water Mixture. V. A. Lok-
shin and A. L. Shvartz. Teplo-
energeitka 1959, (Aug.) 73-7 (in Rus-
sian).

Experimental data on useful heads
of steam-water mixtures in risers
are presented in graphs.

Operating Characteristics of Boilers
in Relation to Steam Demand. E.
G. Ritchie. J. Inst, Fuel 1959, 32
{July) 314-6.

Installation of thermal storage sys-
tems (by pressure drop, steam ac-
cumulators, hot process water storage,
feedwater accumulator) in smaller
industrial plants with widely fluctuat-
ing steam demand permits a uniform
firing rate of the boiler with conse-
quent efficient combustion and ab-
sence of smoke and grit emission.

Forward Planning for the Industrial
Plant. C. E. Miller. Coal Utilization
1959, 13 (July) 25-8.

Because of changing fuel costs and
availability it is recommended to
install boilers able to efficiently burn
solid liquid and gaseous fuels. Ex-
amples of boilers specially designed
for rapid conversion are illustrated.

Thermal Liquids Match Process Heat-
ing Needs. R. C. Bellas. Power
1959, 103 (Aug.) 53-8.

The reasons for an advantages of
using liquid heat transfer media for
heating purposes in various indus-
trial processes are set out, proper-
ties and operating limits of some
of these media presented in tables
and graphs and boiler plant specially
designed for the purpose illustrated.
One of the most important points
is the prevention of overheating;
the means adopted in various design
are described.

Some Design Features of the Mera-
mec Twin Furnace Reheat Steam
Generator. M. F. Dallen and D.
B. Stewart. 4.S.M.E. preprint No. 59-
SA-G8 1959, (June) 13 pp.

This boiler is rated at 1850 kib/h

at 2150 psi and 1010/1010 F, of

semi-outdoor construction, twin fur-
naces with one convection pass con-
taining the reheater, the other the
final superheater. Reheat tempera-
ture control is by bias-firing of the
furnaces, superheat temperature con-

FOR OIL
and/or
GAS FIRING

Saves Moneyz '
and Troubles in 5 Ways

Details of the ingenious features that assure these results are
available in literature — gladly supplied whether you contemplate
buying or just want to keep up-to-date on this subject,
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trol by condenser type hea
change with feedwater. Three
each of 9700 Ib h capacity are
nected to two exhausters ea.
provide for the bias firing.
burners are surrounded by gas
for firing natural gas alone or i:
ratio with coal. The dual circu:
principle is applied to reduce
silica content of the steam.

Solid Fuel Firing

Combustion of Crushed, Dried T
Lignite and Char in Steam-p

Boilers. V. Z. Caracriti and H
Mumper. ComBUSTION 1939,
(July) 34-44.

A detailed account is given o
design of the slagging furnace be
(800 klb 'h, 1350 psi, 1005/100;
and the modifications found neces
for the continuous firing of
fuel. Also discussed are fur:
performance, ash deposition ¢
acteristics, chemical compositior
the ash, fuel abrasion, firing of lig
char and the effects of flue gas ;-
primary fuel-transport medium.

liquid and Gaseous Fuel Firing

Comparison of Different Methods |
Fluid-atomising Oil Flames and
Effect on Flame Emissivity and Rad
tion of the Addition of Carbon Bl
to Liquid Fuels, Performance T:
No. VIII of the Joint Committee
the International Flame Resea
Foundation on the Experimental ¢
and Gas Furnace at Ijmuiden,
Comparison of Different Metho
of Fluid Atomizing Oil Flames,
The Effect on Flame Emissivity a
Radiation of the Addition of Cs
bon Black to Liquid Fuels.
H. Hubbard. J. Inst. Fuel 195
32 (July) 328-43.

In the first part differences in t
use of a small nozzle at high pressu
a convergent-divergent nozzle or tt
addition of preheat to the atomizis
fluid were investigated; all have litth
effect on the flame. The total radi:t
tion of flame atomized by air or steat
is the same but the former is ma
evenly distributed over the lengl
and its temperature is higher.
dition of a 50/50 suspeosion of
bon black to gas oil and fuel
increased flame emissivity rougl
in proportion to the increase
C : H ratio. The difficulties in k
ing more than 6 per cent C by wei
in suspension are discussed. N

-,

Water-Side Corrosion and W
Treatment

PN
x

Filter Aids. H. Hanning.




s i | O, SUTE CIECK 0N Dol water lovels

of removing organic substatices,
evesophenols and phenolic chlorides

beli#'completely removed. The eco-

mz'i%éof this method are discussed. ~ . . . . -
cqii:{’ ‘e Demineralisation and Or- W|th W|dB-VIS|0n

gam.  abstances. C. Janssen. Mitt.

V.G:B. No. 60 1958, (June 172-

) W S —— Ut oot mmimranmn e
B W venre——g T PIMGRA PP

8 (in German). ’ . . e m e me .

(:I'he reduction in capacity of The remote gage with !_l_gmd indication
strongly basic ion exchanger caused by .
e presence of organic substances in . -

he raw water is discussed. Strongly
cid ion exchangers on styvrol basis
re little affected but those on a car-
on basis to a large extent. Treat-
ient.of the ion exchanger with so-
ium chloride and its addition to the
-generant is recommended as ome
eans of restoring the initial capac-
¢. Others are the pretreatment of
& water with lime, by flocculation or
an adsorption filter of -special po-
15 resins,

silicizer Feedwater Process Aids
will, C. K. Stickney, W. C.
rms and J. W. Walter. Pur.
gng. 1959, 63 (Aug.) 93—4.

t has been found that strongly . ! ' - i ST ] N
ic anion exchanges operating on . )
hydroxyl cvcle are capable of re- EYE-HYE for pressures up to 600 psi -
ring silica from soft water and a i
aper process than hot-process soft- ’ '
g or demineralization. At the
sll nlant the residual silica con-

EYE-HYE for pressures up to 3000 psi

P ut your boiler water level supervision on a

. ! plane with other power plant control facili-

is than 1 ppm and has elim- . . . '
:d nCO, and CO: alkalinity. ties — read levels at your control station with |
her advantages are that shells, Reliance EYE-HYE. i

2s and pipelines do not need lin-

}
itth:;n ?:i:;:l:zngfreiih}ot:’e:i:: T he dependable accuracy of this popular remote I:
odium-zeolite softemers. reading indicator eliminate§ “boiler-climbing™; ?l
its bright green liquid-column image stands out l;
ug Amines Control Corrosion in — mistake-proof. And EYE-HYE’s improved { ;
y Ggllzl‘l‘fav(’mg?:;f; IS%Z‘&?S- - design provides visibility over a wide arc — lower . ! l
) 99_100’-1'03. ' pressure models up to 90°; new higher pressure !
Jles are presented showing the models, to 180°. The UNITEMP |
lon rate of iron in the condensate =°mP"*°_'QmP-rtf"°'0
ffég: ien:n:t a:;ir ig:;oi?‘f;ng 0;: S imple manometric design, with no mechanical ;::::';::?:3: ' v
he feedwater. The pmteg&,e parts and no adjustments on location. Available sach EYE-HYE
rmed prevented attack by oxy- with economical special attachment to actuate !
ladl‘carbgn tg%xide in the con- supplementary alarms . . . Write for catalog infor- L &
¢ ‘?ﬁ: t‘;trbi;e;mt ,I?;:teétm‘;:; mation on EYE-HYE for your boiler pressure. A3 -
1as no adverse effect on copper
er alloys. The Reliance Gauge Column Company
s, Ash and Dust 5902 Carnegie Ave. ¢ Cleveland 3, Ohio i
slication of & Mechanical Col-
1 Combination with an Elec-
Precipitator. A. B. Walker
°hyvl. Blast. Furn. Steel Pl.

Remote Reading Gage

All-hydrostatic « Reads like a tubvfar glass goge

(June) 622—-4.
i are discussed on which
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intersecting body bores
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aft deflection ot high
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agardless of discharge
profile between screws
ad for close tolerance
ecting screws,
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rents metallic contact
sise while transmitting
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SACHUSETTS »» §

. sults are obtained if the former are#

TRy

< gl .
the decision must depend R method of deter
the mechanical collector is to )
stalled upstream or downstream o
precipitator. ‘

Possibilities of Fly Ash Separat
Mechanical Separators Taking ji8
Account Experience with S
Furnaces. R. Nagel and R. b vements in boiler ef-
Mill. Y.G‘E. No. 60 1909. y installation of air pre-
220-9 (in German). g ed on the basis of
" The separation efficiency of cyd trial plants with io-
separators and its relationship g u:et a ginst fuel sav-
costs, power consumption and g ® areg resented for
sure drop are discussed. High day] . . c;}lculations
cyclones have been developed abls@ cimaency )
reduce the fly-ash content to beey 5f a Steam Power Station.
the limit set by law. Results & o0 Engineering 1959, 188
tests are presented. Deposit forme

tion and complete clogging have ba,
experienced, especially in boilers v
slagging furnaces when the t®
perature of the flue gas fell belovt®
dew point. Where cyclone separsusl
and electrostatic precipitators M
used it is suggested that better W

a’. of Air Preheat on
dters. C. L. Brown.
059, 31 (July) 51-5.

ffem of economic and ef-
llation of a steam power
t out and tests carried
Biiztion with 60 MW of plant
Bascribed. The results are

i Converters. K. G. Hern-
eoRics 1959, 17 (July)

1

stalled downstream of the precp.

tors,

“n the design of therm-
Recent Developments of Electrostll % described which promise
Precipitator  Plants. H. Brask Feficiencies in the direct
Mitt. V.G.B. No. 60, 1959, (Jumg ¥ the thermal emergy of
229-35 (in German). tors into electricity at

The variables on which the seps¥
tion efficiency of electrostatic M
cipitators depends are the ¢
charge the fly ash and gas ob{”"
the furnace (this may be positive
pegative), the gas velocity and ol
position (moisture content, 504 o
tent, SOi/SO; ratio), shape of ¥
particles, their dielectric €0
and composition, design of elec ;
and distance between electrodes: x
plants burning bituminous coa(lis Lo
experience has been obtaine =
sparking point electrodes M4 d : Engng. 1939, 63 (Aug)
flat, soft steel and precipitating ;ﬁ
trodes in the shape of per®
boxes; rapping is preferred to VI ol
ing; gas passages should havea w
of 10in.; gas velocity not above s
preferably 1.5 to 1.8 m/s; high ol
age supply either a.c. or equ!
with transducers.

' H. A. Liebhafsky and
. Mech. Engng. 1959, 81

the different approaches
- of an efficient fuel cell
nt progress by leading

: e

ﬁ Primary Fuel in New
Plant. ' H. B. De Bene-

<is directly delivered by
‘boilerhouse bunkers and
ed in attrition-type mills
tungsten carbide. The
ments are also faced with
al. The pulverized coke
the opposed burners tilted
it an angle of 35° in the
d at 500 kib/h at 600 psi
‘or 1300 psi and 950 F.
¢ ash is collected as slag
jace bottom; fly ash from
§¢ separators is mixed with
8hd passed again through
&' The abrading action of
gike particles assists in keep-
eideposit formation. Up to
of coke in a mixture of
or oil has been fired suc-

Heat Recovery Plant

Ausiliary Steam System to Blo¥ s°:
Anon. Electr. Wrld. 1959, 152 ¥
17) 76. -
At the Eddystone supercriticel 1::
sure plant three oil-fired boile™ /g
rated at 39,500 1b/h at 500 P! s,
been installed to supply th€ *
blowers.

Power Generation and Power Plort X
j.

Efficiency of Steam Generatio?- o ,
o ECEY Steam Electric-Generat-

Williams. Pwr. and Wrks
1959, 54 (July) 395-401.

January 1seo—comsvs'1"° ‘.

Highest $
and Pr

NOW Standard’s electric
heavier wall thickness thar
extremely uniform tube ca.
Wall thicknesses up to .z
and smaller can be suppliec
above 2,500 lbs. for tubes
tubes absorbing heat in W
supplied up to .280" min
e smooth surface an
stresses and permit better c
Nowhere will you find an}
and complete facilities forg
facture and inspection of b
sure tubing than you’ll finc.
~ For complete informa
Standard products and ser

free 8-page folder today.

STAI

THE STANDARD TUBE COMPAN'
24400 Piymouth
Welded stainess tubing and pipe » W-

Light Weight Pipe » Steel Tt

inless Pipe and Tubing:




e

s call or
2/ s

-Date in Every Way:
- afenance -

that goes with this
curate coal weighing.

working parts of the
astment.

desired.

wval.

ht weighing chamber.
ilt by Richardson...

) 1b. capacities.
service,

tributor for stokers,
hout inverted spouts

of Richardson coal
T your requirements,

& 1w

b i

IN, NEW JERSEY

in Eupe to U.S. standards

"t/a, one pressure gasification P

gen. Mitler, Enorpie

1uel cost over the life of the unig
estimated at 22¢ per million
the load factor should average 75 gt
cent. The area required by the 1
MW units 1 and 2 was 215
1000 kW, for the 250 MW unit 3
164 sq ft/1000 kW and for the
MW unit 4 it will be 134 sq ft/10g}
kW. The turbine is divided inte @
hp and ip unit running at 3600 rygg
and a lp unit running at 1800 rygd
which has an axial flow design res
ing in a higher temperature of ty
condensate returned to the feedwaig]
cycle. Three half-size boiler pumm
have been installed. The dual gn
culation principle of the boiler is e
pected to reduce boiler blovdown W}
80 per cent. i

Munich heat-power
%.in the center of the
nphasis was laid on

buildings and ma-
foblems encountered

456~7.

Reactor I;hysics and
P. M. Wood and Z.
. Energy Engr, 1959, 13

The ¢‘Schwarze Pumpe’® Power S
tion. 1st Stage. XK. Bruche. Ewe
gietechnik 1959, 9 (Aug.) 341-532 (e
German). )

In the East-German Republic 8
large combined undertaking is beng
developed on brown coal basis, #
cluding briquetting works, coke ovest
gas works and power stations. Th
power stations will have to provid
energy for three briquetting factah
jes with an output each of 2.1 X "

describes the fuel ele-
eir arrangement in the
eactivity calculations.

iperience at Vallecitos.

Engng. 1959, 63 (Aug.)
-

B water reactor supplies
y to a 5§ MW turbo-
is mainly used for test-

- such as the fuel ele-

e.. Dresden nuclear re-

ton levels in the tur-

or building are low, the
posure for any individ-
xceed 390 mr in one and
¢ Turbine and generator
ssible at all times, but
at the demineralizer,
steam purifier mainly

6 are higher. Stability

SRRor has been very good at
BRI 900-1000 psi and out-

0 MW (thermal) and at
from 0 to full load in

for 3.5 X 10° m%/a of gas, three oo
ing plants each for 0.9 X 10°t.2 htﬂ
temperature coke and 0.5 X 10°md
coke oven gas, and also steam ¥
process and space heating and 8
district heating network. The %
stage of its power station ““i"
contains 230 t/h boilers, those of 1,
9nd and 3rd stages will contain 1%
consisting of a 420 t/h boiler and3
MW extraction-back-pressure t
generator. There are 6 boilers ¢
rated at 230 t/h at 125 atu and 33
and a feedwater entry tempers!
of 235 C, three 50 MW extracl’;
back-pressure turbogenerators
four 25 MW condensing turbof®
erators. Hot water for process ‘.
ing is supplied at 110,180 C s
calorifiers by exchange with St¢
from the 17.5 ata mains, hot watff
70/130 C for space heating bY vt
change with steam at 5 ata. The
ers are of the semi-outdoor type
brown coal contains 57.5 per * J
moisture, 7.5 per cent ash and lh i
cent S, pulverized in mills eaf
32 t/h capacity and injected thr
corner burmers. Bottom ash 15
moved hydraulically, fly ash fro?_
hoppers of the electrostatic pr ec.t
tor, flue gas ducts and chimne.‘ .
~tom “puenmatically. The de%¥
tion also includes boiler C0nt
turbogenerators, feedwater treat?
and 30 kV switching station.

nd Manufacturing Processes

eactors and Processing
.. Watkins. Nucl. Eugng.
Siuly /Aug./Sept.) 296-303.
X% of the special properties
IOT application of mild steel
Bt reactors under the head-
% Physical properties; 2.
X! properties (tensile, creep);
Mical  compatability; 4.
i Nuclear considerations.
get is included.

mic Coatings. Anon. Nudl,
Bngr. 1959, 13 (Sept.) 448-9,
Bmposition of the new coat-
fteels in nuclear reactors de-
by the U. S. Bureau of Stand-
fRbulated and the properties
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ls: Sources, Properties and
sparation '

¢ Oxidation of Bituminous Coal by
. Formation, Composition, and
operties of Oxidized Coals and
mic Acids. 0. Grosskinsky, G.
ick and W. Lange. Brennst Chemie
59, 40 (Aug.), 252-61 (In German).
£xperimental studies are presented
the way in which oxygen is built
o the molecular structure of the
d, its components ' and the bhumic
ds during oxidation. The results
the studies are discussed mainly
h regard to the chemical structure
coal and humic acids.

2 Chemistry of Carbonization In-
tigated on Polymeric Model Sub-
nces of Bituminous Coal. IV.
‘olysis of Model Substances with-
Special Functional Groups., P. M.
Wolfs, H. I. Waterman and D. W,
i Krevelen. Brennst Chemie 1959,
"Aug.), 241-51 (in German).

“he - of radioactive formalde-
le 1. .e possible a determination
he number of bridges in the original
erials and also to follow the
‘hanism of pyrolysis by a combina-
v of radiochemical, thermogravi-
ric and analytical methods. Two
ses could be distinguished, a
nary ome of depolymerization.
* aromatic hydrogen is liberated
g the secondary phase in which
ar formation occurs. This hydro-
forms methane the carbon being
:n from the whole carbon skeleton.

hanical Handling

v of Bulk Granular Materials.
i. Barre. A.S.M.E. Preprint No.
3A-46 1959, (June), 4 pp.

brief review of what is known
it the flow of materials from
Jders and the factors affecting it is
‘wed by a discussion of means of
‘oving the flow under various
imstances.

es and Transmission

¢ Transfer in the Critical Pressure
3¢ with Forced Flow of the
Kip~ Medium. M. A. Styriko-
1 .. Mikropolsky and M. E,
*man. Miit. V.G.B. No. 61, 1959
%),"288-94,

teoretical and experimental work
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ggﬂmm From the Technical Press—Abroad and Domestic

y from the Monthly Technical Bulletin, International Combustion,
Ltd., London, W. C. 1)

on heat transfer at high pressures and
temperatures is described and the
good agreement of results emphasized.
Nomograms are presented for the
determination of ‘focal heat transfer
coeflicients. .

Steam Generation and Power
Production

The Experimental Investigation into
the Heat Capacity of Water at Tem-
peratures from 10 to 500 C and Pres-
sures up to 500 kg/ecm® A. M.
Syrota and B. K. Malzev.. Teploener-

gettka 1959 (Sept.), 715 (in Russian). -

The results obtained are presented
in tables and graphs and compared
with those of other authors.

Precision Analysis and the Combined
Table of Experimental Values of the
Specific Volume of Water and Water
Vapor Obtained in the Moscow Power
Institute. V. A. Kirilin and S. A.
Quilibin. Terploenergetika 1959
(Sept.), 3-7 (in Russian).

The accuracy of the results ob-
tained for specific volume of water
and water vapor at temperatures up
to 650 C and pressures up to 900
kg/cm? has been analyzed and two
tables are presented, one giving reli-
able and the other giving unreliable
data.

The Viscosity of Water Vapor at
Atmospheric Pressure. A. S. Shifrin.
Teploenergetika 1959 (Sept.), 22-7
(in Russian).

The viscosity of water vapor at
atmospheric pressure and tempera-
tures up to 866 C has been measured
by the two capillaries method. The
results are presented in tables and
graphs. )

Unstable Thermal Stresses in Cylin-
drical Hollow Cylinders. J. Béhm
and R. Ehrich. Mi#. V.G.B. No. 61,
1959 (Aug.), 307-14 (in German).

The equations are derived for
sudden and linearly occurring changes
of temperature of the steam flowing
through a pipe. The application of
the equations is illustrated by ex-
amples.

Investigations into Pressure Drop due
to Friction of Water-Steam Mixtures
and the Slip Velocity of the Steam in

(Continued on page 66)

NEEDS

DEOXY-SOL

¢ to remove 0,
o reduce oxides -
o raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time. .. yet adds
no solids.

Stocks in Newark, N. J., Chicago,
I, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulietin BW.

Fairmount

INC.
N Y

CHEMICAL CO.,
136 Leherty SU. New York 6
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Service

Vertical Boiler Tubes. K. Jaro
and F. Brandt. B.W.K. 195
(Sept.), 407-13 (in German), |

Laboratory tests on a ful}
plant with an inner tube g,
57.0 mm (2.25 in.) were mpy
pressures up to 200 atii (:2900
to determine. the slip velocity o
steam and the friction coefiig
Increased turbulence of the
Steam mixture is thought to be
spot}sible for the higher frictio,
efficients found. It is believed
Fhe diameter of the tube has alsg
mﬁ}{eme on the friction coefiig
but its verification must await fy
tests. A theory for the slip velog
of the steam is put forward.

: at release rates were

éther with extremely
times and the mixing
a function of excess air
bressure increasing with
Iges of both.

ns of Weak Mineral
ition from Boiler Feed

ess. M. A. Strvkovitch,
nova, 1. H. Haybullin and
igoulina. Teploenergetika
), 50-6 (in Russian).

Tests of Inhibitors to
hloride Stress Corrosion.
ips and W. J. Singley.
9, 15 (Sept.), 18-22.

et of various inhibitors on
orrosion attack of austentic
by chloride contained
phosphate boiler water
udied in the laboratorv.
on of sodium nitrate and
ifite seemed to be the best
But-in subsequent tests on
4 tibe model boilers with
: \“ate cracking was found.
sts are in progress to
discrepancy.

5, Water Treatment Test
1 G. Murray and M. E.
Woorrosion 1959, 17 (Sept.),

:I‘herme.d D?sign of a Steam Gepn
ing Unit with the Assistance of
‘‘Ural” Computer, M. P. Simo
F. A. Voulman and S. A, Stavts
2; eploenergetika 1959 (Sept.), 3
(in Russian). .

The method developed for usiy
computer in steam generator desizt
described. )

l?ackaged Fire-tube Boilers. G.W:
ungham. J.. Inst. Fues 1939,
(Aug.), 370-4.

) T.he important design features
liquid-fuel fired shell-type boilers
described and combustion con
feedwater treatment and- performad
discussed briefly.

Application of Cyclone-Furnace Fif
to Industrial Boilers, C. T. Smi
A.S.M.E. Preprint No. 59-SA-53 18
-(June), 20 pp. ‘

The advantages of the horizo
cyclone furance over pulverized o
fmng are outlined and examples
installations described. The fuel 19
1s coal. lignite, bark, gas and oil eith
singly or in combination. B
sizes range from 125 | 3
kib/h, > Kb

gparatus used to study cor-
opper condenser tubes and
ynade at two levels of water
'_d two water temperatures
ibed. - Pitting corrosion was
I-tubes with water at low
and this was more severe in
an low water temperature

correlation was found be-
amount of silt deposited
erity of pitting.

gdice of Copper Deposits
fated with a Boiler Tube Failure.
BPUTT.  Corrosion Techn. 1959, 6
7.
oticed that the tube failures
iated with considerable
of copper around the bursts.
aminations and laboratory

The Economic Purchasing of Coal
Small Boiler Plants. G. Armstro
Steam Engr. 1959, 28 (Aug.). 327-%

The coal evaluation system work]
out by I.C.I is explained and ill!
trated by examples. The level
coal stock to be held is also discus®

Dimensionless Coefficients of M
ture Formation in Combustion Ch#”
bers. Part IV. W H Frid
Energie 1939, 11 (Aug)), 340-3 ¢

gest that the method of
1 of metallic copper deposits
gbes was by overheating of
Ntaining a layer of copper
. or copper oxide sludge
Sergranular copper penetra-
e to the action of molten
The temperatures in this
8¢ must have been at least
A further requirement was
ence of stresses due to

German).
The_ determination of the mixt¥
coefficient from results of maxim
load tests on the combustion cham?
described in Pt. III (abstract 48
is fiescn'bed and from this the relati
ship between Fourier number &
€xcess air established. It js ©
cluded that the field of concentrat¥
in this combustion chamber was m*

more uniform than in the ysual 0"

thock.,
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Gas-Side Corrosion and Deposits

A. Review of Available Information
on Corrosion and Deposits in Coal-
and Oil-Fired Boilers and Gas Tur-
bines. Report of ASME Research
Committee on Corrosion and De-
posits from Combustion Gases.
Battelle ®™M@norial Institute, H. W,
Nelson, H. H. Krause, E. W. Ungar,
A. A. Putnam, C. J. Slunder, P. D.
Miller, J. D. Hummel ,and B. A.
Landry. Pergamon Press, London,
19359, 198 pp.

The contents of this detailed re-
view are: 1. Introduction (gaps in
our knowledge on external deposits !
and corrosion in boilers and gas tur- ‘|
bines); 2. Mineral constituents in !
coal and their behavior during com-
bustion; 3. Ash-forming constituents
in heavy fuel oil and their behavior
during combustion; 4. Oxides of
sulfur in boilers and gas turbines:
5. The physical aspects of deposition
in boiler and gas turbine systems:
7. High-temperature corrosion; 8.
Corrosion of metals exposed to com-
bustion gases below 400 F; 9. The
removal of solids from combustion
gases. Each chapter has its own
summary and list of references.

Flue Gas Side Corrosions. Pt. II.
S0, SO,, Dew Point and Measuring
Techniques, Pt.IV. Summaries and
Material Problems. W. Gumaz.
B.W.K. 1959, 11 (Sept.), 425-9 (in
German).

A review of the literature of recent
years in the two fields. An appendix
reviews some of the latest (1959)
contributions, especially those relat-
ing to oil firing.

i

Fire Side Corrosion in Oil-Fired

. Boilers. L. K. Rendle, R. D. Wilson,
and G. Whittingham. Combustion
1959, 31 (Aug.), 30—41.

Laboratory, pilot-scale and full-
scale plant investigations are re-
ported, divided into high-tempera-
ture and low-temperature studies.
In the former, various steels differing
in Cr content (cooled) and heat resist-
ing alloys (uncooled) were exposed to
combustion gases from fuel oil with
low and high V content, without and
with addition of dolomite. It is
concluded that the corrosion resistance
of superheater tubes at 900-1300 F
increases with increasing Cr content
and that uncooled stainless steels at
1500 F are more resistant to combus-
tion gases from low V and high S
content oil than nickel base alloys.
The addition of dolomite led to rapid
blockage of the tube banks. In the
low temperature corrosion tests the
beneficial effect of ammonia injection
was confirmed.

Suppression of the Sulfuric Acid Dew
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MAINTENANCE
FOR METAL

Point by Teramin. K.
Energie 1959, 11 (Apr.), 344
German).

The reasons for the corro:z
hibiting properties of Terami
been studied in the laborato:
the tests carried out at tempe.
of 20, 60, 100 F and higher an.
results are described. Teramin
with H;SO¢ to form Teramin s
which have the same inhibiting
as Teramin itself, The sulfat.
water soluble and the heating
faces can thus be easily clean:
water washing. They are also
flammable and incombustible,

Flue Gas, Ash and Dust

Building Materials Produced
Combustion Residues of Slag
and Granulating Boilers, H. Ery:
pel. M, V.G.B. No. 61,
(Aug.}, 257-61 (in German).
German -experience in the uti,
tion of fly ash and granulated
for building materials is presen
costs of plants given and the o
petitiveness of the new with ¢
ventional products discussed.

Survey of Present and Future I
velopments in the Utilization of }
Ash in Great Britian. H, W.
Dedman. Miit. V.G.B. No. 61, 19
(Aug.), 261-5 (in German).

Limit values of the various co
stituents of fly ash for different us.
are tabulated and the main fields «
utilization described: 1. Standar
light concrete building bricks; ¢
Building bricks; 3. Light aggregates
4. Partial replacement of cement or a
addition to cement or sand in con
crete; 5. Road and dam building
6. Filling-up of building land.

Some Practical Examples of the
Utilization of Fly Ash for Dams,
Road Foundations and Bituminous
Surfaces. J. Glover. Mia. V.G.B.
No. 61, 1959, (Aug.), 266~73 (in
German).

Various applications in Great
Britain are described and the results
obtained are discussed.

Stack Emission Control during Power-
Plant Load Cycling. J. F. McLaugh--
lin and G. V. Williamson, A.S.M.E.!
Preprint No. 59-SA-28, 1959 (June), .
4 pp. :
Avoidance of smoke nuisance from-;
older boiler plants, especially during :
rapid load changes, is di :_;
Replacement and modernization, o &
older boilers, changes in fuel wsed, T
improved instrumentation, changesis *
operating procedures and application
of schedules avoiding sudden load
swings are recommended measures; "’
examples of their application are cited.




centrahon of Sulfur Dioxide
Atmosphere Near Power
W. G. Cummings and M.

arn. J. Inst. Fuel 1959, 32

8—-63.
esults of measurements with a
SO, meter in the neighbour-
11 power stations with
from 150450 ft. height
bulated. It is shown that the
ation of SO, at ground level
tions was low.

‘Generation and Power Plant

oelectric Power. An Investiga-
Jof its Possibiliies. Part 1.
ent Methods of Power Genera-
Part 2. Engineering -Design
eters and Performance. Part
neral Discussion and Approxi-
Analysis of Economics. G. W.
and B. C. Lindley. Engineer-
9, 188 (Aug. 28), 97-9; (Sept.
32; (Sept. 11), 161-2.
- first part deals with thermo-
i¢ devices, efficiency of thermo-
¢ generation, thermionic diode
erter and the gas-filled diode;
second with materials, thermo-
e nts, thermopiles, heat sources
sipks, configurations of thermo-
~generator and its use with
tic-moderated reactor; the third
general discussion of the
ous types, and applications.

. )
?mcy of Steam Generation III.
wﬂ Williams. Pwr and Wrks
gng .-1959, 54 (Aug.), 463-9.
i is third part deals with methods
-;‘du'ect measurement of efficiency
-84 the instruments required for this
P“"POSC viz. fuel sampling and
i is, coal weighing, feedwater and
flow metering, pressure and
Pel'ature meters.

“tgn Features of New Coa]-Burmng
Plants, Anon. Coal Utilization 1959,
B(Aug ), 22-7.

€ examples of typical installa-

Arom the largest steam genera-

to the smallest hot water boilers

;?-'descnbed Most of these have

automatic coal feed and ash
Temovgy] systemis.

“maes Power Station (Denmark),
U Elektroteknikeren 1959, 55
“ﬂe 8), 160~7 (in Danish).
d} L.account is given of all features
e Station which is equipped with
¥0.120 MW sets each unit-connected
gtm‘;"* 400 tons.’hr. dual-fuel boiler.
P emperature is 540 C at T.S.V,,
¢ 130 kg/cm® From cold,
tc"b’&t start-up time is 55 minutes
eling and 115 minutes to 100
iy after 6 hours shut-down, 30
B Minutes respectively.
2, o C".E.G.B. Digest 1959, 11
PE15), 2022,

(BU ST I O N—February 1960

FURNACE
BLOK"

REPLACES
FIREBRICK

FURNACE BLOK MAKES SUPERIOR SERVICE MONO-
LITHIC REFRACTORY WALL AND ROOF CONSTRUC.
TION ECONOMICALLY FEASIBLE. NO WOODEN FORMS
REQUIRED. NO SKILLED LABOR.

3 TO 10 TIMES
FASTER INSTALLATION

Time and labor saving almost unbelievable. No individual
trowelling and bonding. No exacting operations. One
9 x 13% " x 13%“ FURNACE BLOK equals the volume
of sixteen standard 9 firebrick,

BETTER SERVICE

No brick-to-brick joints. Less spalling. Better insulating
value. Lower heat storage.

CASE HISTORY: FURNACE BLOK used in walls of ash
hopper. Salt water quench. Previous firebrick lasted 6
months. After one year of servnce, FURNACE BLOK still
satisfactory,

FURNACE ILOK. when filled,
produce @ monolithic structure

FURNACE BLOK INFORMATION KIT

Contains technical information,

installation photos, cost compari-
sons and prices.
Write for your
KIT today.

Castoble and Bending Refracteries; FURNACE BLOK;
Manufacturers °'| Blankets, Bleck, Plastic amd Fill Insulations.
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Testing the Rotary Regenerative Air Preheater—Parti . . . 30
Joseph Waitkus
First of a two-port series in which the author gives as

his starter the ways and means of testing air and gas
stream ingredients across regenerative preheaters.

Dust Control at Milliken Station . . . 39
W. R. Wise
Power plant sites become less and less available.  Between

the problems of stream pollution and air pollution lie the
more immediate ones of neighbors. Here is one solution.

Economics of Plant Operation and Equipment Replacement . . . 42
G. E. Anderson )

A good-sized, multi-plant industrial firm looks at its
boiler and power plant requirements with o cold eye. The
author advances the measuring rods they employ.

The Combustion Engineering Industrial Power Forum—Conference [;
Boiler Safeguards . . . 46

The wide open question of boiler safeguards, furnace
explosions, protective devices is given on airing by o panel
of experts in a give and take sessiar—Part | of Il.

Steam and Power Plant Clinic—Part XV . . . 53
1. J. Karassik

One of the longest running and best accepied series on
practical pump problems sees its avthor answer a direct
question on one of his earlier recommendations.

Abstracts from the Technical Press-—Abroad and Domestic . . . 57

Editorials: Our Complex Industry . . . 29

-
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zwek: Sources, Properties and
.. aration
P
<0al ience. I G. C. Drvden.
Nature 1959, 184 (Aug. 8), 412-14.
Summaries are given of papers pre-
ented to the 3rd biennial Interna-
ional Conference on Coal Science held
t -Valkenburg, Holland, on Apr.
7-30, 1959. Research into chemical
eactions of coal, ultra-fine structure
f coals and chars, spectroscopy of
oals and carbonization was described.

L

tudies of Coal. Staff of B.C.U.R.A.
lature 1959, 184 (Aug. 8), 425~7.

The first article deals with carboni-
ation of coals in the presence of ac-
vated charcoal and the second with
noke emission from coal and low-
:mperature chars.

ate of Discharge of Granular Mate-
als from Bins and Hoppers. H. E.
ose and T. Tanaka. Engineer 1959,
)8 (Oct. 23), 465-9. .

From restilts obtained on models an
luation has been derived for the
deulation of the rate of discharge of

ost materials from bins and hoppers,

normal type. The accuracy of the
lculation 1s considered sufficient
ral' -actical applications.

qat:  Cycles and Transmission

eat Transfer at High Pressures,
1on.  Engineering 1959, 188 (Oct.
, 286~7; (Oct. 9), 317-9.

Research on heat transfer in nuclear
wer boilers operating with hot gas
10 and 20 atm pressure is reported.
th an open and a closed circuit
re used and results are presented
“ the latter. A general relation for
: Nu number could be established.

:at Transfer and Draft Loss in the
be Banks of Shell Boilers. D. J. 1.
derick, M. V. Murray and A. G.
Ml J. Inst. Fuel 1959, 32 (Oct.),
63.
lests on an Economic type boiler
re carried out to determine the
‘uracy of dimensionless equations
the heat transfer by forced convec-
1 from hot gases flowing through
ter-cooled tubes. The effect of
erting retarders on draught loss in
tubes has also been investigated.
pendix 1 presents an evaluation of

MP*""TION / March 1960

‘B. Vargaftik and 0. N.

draught loss, Appendix 2 the results
of tests with turbulence promoters or
retarders and Appendix 3 design
curves for shell boiler tube banks.

Steam , Generation and Power
Production

About Calorific Properties of Water
under Pressures up to 500 kg/cm?
and Temperaturesupto 300C, A. M.

Sirota and E. P. Beliakova. Teplo-
energeltka 1959 (Oct.), 67-70 (in
Russian).

New experimental data of C, of
water are compared with those of
other authors and with calculations
from p-v-t data. The enthalpy of
water is calculated up to 500 kg/cm?
and 300 C.

An Experimental Investigation into
Thermal Conductivity of Water. N.
Oleschitk.
Teploenergetika 1959 (Oct.), 704 (in
Russian).

Values obtained by experimental
investigations are tabulated for the
temperature range 20 to 350 C.

An Experimental Determination of
Specific Volumes of Water up to
1200 kg/ecm.? M. P. Voukalovich,
V. N. Zoubarev, A. A. Alekdsandrov
and U. J. Kalinin. Teploenergelika
1959 (Oct.), 74-7 (in Russian).
Experimental data are presented
of specific volumes of water at pres-
sures up to 1200 kg/cm?® and tem-
peratures up to 300 C and compared
with results of earlier investigations.

Experimental Investigation into the
Effects of Cross Flow with Conden-
sation of Steam and Steam-Gas Mix-
tures on a Vertical Tube. T. Fur-
man and H. Hampson. Proc. Inst.
Mech. Engrs. 1959, 73, No. 5, 147-69.

As part of a study of film and drop-
wise condensation of steam an experi-
mental investigation was carried out
into the effect of cross flow velocities
of steam, containing some non-con-
densable gas, on the overall and steam
side coefficients for the steam con-
densing on a tube with either filmwise
or dropwise mode. The results are
presented and discussed.

The Big Waste Burning Plants are a
Source of Heat and Power. J. H. D.

wscsey pranld use diac Deac o gelicidic
hot water or steam for various pur-
poses. On average 1.2 1b. of steam
can be produced from 1 1b of waste.
Several modern incinerator and waste
heat utilizing plants are described.

The Shell Boiler;: An Historical Re-
view: M. V. Murray. J. Inst. Fuel
1959, 32 (Sept.), 425-33.

Fuel Firing

Choice of Coal Preparation Systems
for Pulverized-Fuel Firing. J. M.
Beer. Engng. Boil. Ho. Rev. 1959, 74
(Sept.), 274-9.

The direct and indirect (open and
closed circuit) methods of pulverizing
and transporting the coal to the burn-
ers are compared. Equations are
developed to obtain criteria for the
application of one or other of the
methods. :

Automatic Stokers. Anon. Engineer
1959, 208 (Oct. 23), 487.

A  water-cooled precombustion
chamber for shell-type boilers has been
introduced to this country from the
Continent which differs in essential
details from other designs. The coal
is moved by a screw conveyor to the
top center of the chamber and drops
through a vortex chamber and in a
thin layer on the grate of the com-
bustion chamber. One third of the
combustion air is injected through the
grate, one third in a tangential direc-
tion through a duct in the vortex
chamber and one third into the com-
bustion gases at the throat between
the combustion chamber and boiler.
All types of coal with an upper size
of 1 per cent, maximum fines content
of 35 per cent below !/ in. and maxi-
mum moisture content of 15 per cent
can be burned. A consistent CO,
figure of /14 per cent wifhout smoke

production is obtainable.

Unit Wide-Ram Coking Stoker.
Anon. Engng. Botl. HO. Rev. 1959,
74 (Sept.), 279-80.

A new stoker has been introduced
which fully complies with the Clean
Air Act and can be used in all shell
tvpe and small water-tube boilers.
It has infinitely variable hydraulic
speed control of the grate and feeding
mechanism.

Chain Grate Ash Extractor., Anon.
Engineer 1959, 208 (Oct. 16), 441.

A new extractor has been developed
by Riley (I.C.) Products Ltd. for use
with the “T" chain-grate stoker.
The conveyor has apron plates on
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in boiler feed water
yet
adds no solids

- and that may be a good reason to
select DEOXY-SOL for treatment of
your boiler water. But it provides
other advantages also.

DEOXY-SOL is a high efficiency oxygen
scavenger, since it is a solution of
hydrazine. And it raises the pH, sup-
plementing any amine treatment.

Stocks in Newark, N. J., Chicago,
Ill.,, Los Angeles, Calif.

Write for informative Bulletin BW.

- Fairmount

FCHEMICAL CO.. INC.
136 Liberty Straet. Noew Yorn 6. N VY,

which the ash is carried to the front
ash box and is driven by a !/ hp
geared motor to give it a speed of 3!/
ipm. The conveyor incorporates a
steam cleaning device to remove fine
ash particles.

Pressure-jet Oil Burners for Boiler
Use. A. M. Brown. J. Inst. Fuel
1959, 32 (Sept.), 409-17.

The development of this type of
burner is reviewed. It is stressed
that present day knowledge of high
combustion intensity, liquid sprays,
furpace aerodynamics and flame
stabilization is insufficient and re-
quires intensive research, if possible
by model studies, to obtain higher
combustion efficiencies, larger turn-
down rates and higher efficiencies.

Furmmaces and Combustion

Combustion. R. Friedman and J. H.
Grover. Ind. Engng. Chem. 1959, 51
(Sept.) (Pt. 1I), 1067-74.

The annual review of the literature
for 1958.

An Investigation into Radiant Heat
Exchange in the Furnace of a Steam
Generator Burning Natural Gas, F.
P. Kazakevich, A. M. Krapivin, G. 1.
Anofriev and I. G. Vesley. Teplo-
energeiika 1959 (Oct.), 34-8 (in Rus-
sian).

‘The experimental data are compared
with results obtained by calculation
and the good agreement is noted.

Similarity Criteria for the Study of
Furnace Flames by Means of Cold
Models, G. G. Thurlow. Comb.
and Flame 1959, 3 (Sept.) 373-88.
The conditions necessary for ob-
taining similarity between a model and
a furnace are considered in detail and
criteria developed for the conditions
under which these can be applied.
Criteria are derived for two cases de-
pendent on whether the momentum
of the secondary air is appreciable or
not. Tests on a small gas-fired and
a cold model of similar dimensions
are reported. Reasonable agreement
of the order =209, between the mix-
ing of fuel and air in a hot and a cold
furnace is thought to be attainable.

Laboratory Investigations into the
Behavior of Fuels in Furnaces. K,
Wickert. B.W.K. 1959, 11 (Qct.)
455-62 (in German).

The experiments concerned the
combustion velocity of carbon and
sulphur alone and together as a func-
tion of temperature, time and par-
ticle size, of gases containing H,S,
CO, H,, CH; and O, as a function of
temperature and excess air, and of
oil coke as a function of pretreatment
temperature (volatile content). The
results show that the fly ash particles

y\

n

oL

contain a C-5 compound of unknoy

composition which is very stable
to temperatures of about 1300°(

It follows that in furnaces with rey,

tively low temperatures (dry as
removal) most of the sulphur in ¢
coal is carried away in the fly gq
whilst in furnaces with high temper,
tures (liquid slag removal) much
the sulphur is liberated and abje ¢,
form new compounds with oxyge,
bydrogen and the mineral constity
ents of the ash. From temperature,
of 1 200°C upwards S reacts wity,
S$i0O; and alkali forming silicon disy).
phide, alkali sulphates and alkay;
pyrosulphates of which the latter gp,
mainly responsxble for depos:t forma.
tion and corrosion.

Power Generation and Power Plant |

LE.E. Local Centres. Anon. Elegy,
Times 1959, 136 (Oct. 15), 400-1,
In his address “Past, Present apd
Future” the chairman of the North-
Western Centre, F. J. Hutchinsop,
discussed the future of thermal power
stations. He believed that 800 MW
sets would be built with steam cond;.
tions of 5000 psi and 1200/1500 F
within the next. 10 years. The heat
rate would decrease by 6.7 per cent,
compared with 2350 psi and 1050/
1000 F, to 8400 Btu/kwhr. Boilers
would be of the forced-flow once-
through type with pressurized fur-
naces and liquid slag removal.” Tapi.
tal cost per kw installed would then
fall to below $112 compared with
$117.60/kw for Thorpe Marsh. Mr.
H. Watson Jones, the chairman of the
North-Eastern section, gave some
details of the Trawsfynydd nuclear
station and the advances made in de-
sign compared with the earlier sta-
tions. -

11th Steam Station Cost Survey.
Anon. Electr. Wrid. 1959, 152 (Oct
5), 71-86.

The comparison of various dau of
steam power stations operations sad
costs between 1956 and 1958, given
in tables and graphs, shows that:the
average cost of energy productionhiss
decreased from 7.15 mill to 7.04 mills .
per net kwh, construction costs from
$146/kw to $140.6/kw, Tuel costs Frol
83 to 80.8 per cent, average annual
plant factor from 69 to 61.8 per cest
and utilization factor from 103‘@
100.4 per cent. The predoﬁini#
steam parameters remained corisjgst -
at 1800 psi and 1000/1000 F and uséj$ .-
reheat decreased from 80 to:7Q:JWk
cent. The average station heat XM
continued to decline and now:¥td
at 10,934 Btu/net kwh. ik
tions of outdoor plant has made$i-
ther progress and boiler room vol ?
decreased from 12 to 11 cu ft/kw. :

t?
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-Block diagrams and tables give
datails of conventional and nuclear
power station units which were com-
missioned or under construction dur-
ing. 1959. (1) Boiler sizes are re-
maini  fairly constant with a trend
wpre .esof 2400 psi, although 1800
sst is still predominant; (2) pulver-
zed coal continues to be the main fuel;
3) pressurized furnaces are gaining
tound; (4) heat release rates of
6,000 to 20,000, Btu/cu ft/h pre-
ominate.

team Turbine Cycles in Power Sta-
ons. XK. Fenton. Electr. Rey. 1959,
85 (Oct. 2), 373-7.
The improvement in cycle efficien-
es achieved in recent years is re-
.ewed with reference to non-reheat,
‘heat and supercritical pressure
ants. The dual-pressure cycle used
gas-cooled nuclear power stations is
so discussed.

Ticiency of Steam Generation. J. N.
‘iliams. Pwr. and Wrks. Engng.
159, 54 (Sept.), 515-25.
The setting up of a heat balance is
seussed and the investigations re-
ired additionally for this purpose

scribed. Examples of application
: given.

iustrial Plant Design Survey.
on.  Power 1959, 103 (Oct.), 105~

Blo.  jagrams and tables give a
‘vey ot trends during the past year:
Boiler size; (2) fuels (mainly gas-
combination); " (3) firing equip-
at; (4) heat release rates; (5)
‘trols; (6) feed water treatment;
dust collectors; (8) air heaters
! ash handling systems.

# Ways to Make In-Plant Geners-
t Pay. Anon. Power 1959, 103
o L), 80-5.
‘he following problems are dis-
sed and examples of solutions de-
bed: (1) Steam and electric power
2ration can be balanced by the
allation of air conditioning plant
ise at times when the heating load
»w;  (2) waste heat recovery by
ing bark and wood waste pre-
sly discarded, by utilizing CO gas
! burning off cracking-unit cata-
in specially designed boilers with
ithout supplementary fuel, from
1 refining plants, cement kilns,
mill processes and petroleum
eries for which packaged waste-
boiler have been designed; (3)
aged boilers of smaller capacity
‘hipped as a unit, for capacities
~450 klb 'h in prefabricated sec-
re  ‘ng in 25-30 per cent sav-
B e:..cion costs.

Wil Wikl & KR A
- PROVIDES

LOW COST, EFFECTIVE CONTROL
of FOAM and BOILER WATER CARRY-OVER

. PROVED

BEFORE: ‘
IN THE LAB:

Foaming of highly alkaline
solutions in glass test
cylinder.

AFTER:

Same solution after addition

of 12 ppm of Bird-Archer
Concentrol antifoam.

PROVED
IN THE FIELD:

Concentrol climinates foaming, maintains

dissolved solids of 10,000 ppm with alkalinity
in excess of 2,000 ppm in East Texas refinery.

Lot

Concentrol reduces blowdown rate from 15%
to 5%, keeps steam quality high in paper mill
using highly alkaline makeup water,

Concentrol climinates boiler carry-over ﬁ

caused by high alkalinie- ©
radiator manufaci
that is Zeolite sof

&
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g .mal
. - o s.n.n'ums.
Concentroi % 2 ig'_o? %:‘é% Q%
ﬁ d -] (2] % g an © g‘ g
acting and re ER- 4 e o %g age folder on
temperatures : ¢ ; o ) E g_ % 2 vy - Standard prod-
to boilers. Mai 0 QF® g‘w " ucts. Write address
- [ad w
bc'ag;:r water s ; (3 =% g - §ﬂ below.
with organic s 3 2 gg o
: T o2
Let a Bird-Archer Wa. * 0 3
o ile . ARD
. T e
: m o
2Q '
- % AN STEEL TUBE PRODUCTS DIVISION
s '; s * Detroit 39, Michigan
® = Wrbon steel mechanical « Boiler and Heat Exchanger
» « Cial Shapes » Qil Well Tubing and Casing
H ;g——SLzes: *OD to 6’ OD—.028 to .270 wall
The BIRD-ARCHER CO. of C 3 -Stzes %" OD to 43{* OD—.020 to .187 wall.
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modern coal scales

The New Richardson H-39C Coal Scale is Up-to-Date in Every Way:
Features, Performance, Ease of Maintenance

Low-cost, high quality service is the guarantee that goes with this

newest contribution by Richardson to efficient, accurate coal weighing.

Here are the features that make it possible:

1. Easy-Access Doors — give you large access to the working parts of the
scale for easier, faster visual inspection, and adjustment.

2. Instantaneous By-Pass — no delay. Automatic, if desired.

3. Removable Belt Feeder — designed for rapid removal.

4. Electrical Equipment —located outside the dust-tight weighing chamber.

5. Mechanical 6-Figure Cycle Counter — ruggedly built by Richardson...
won’t miscount or doublecount.

6. Choice of 3 Sizes — available in 200, 500 and 1,000 lb. capacities.

Plus Richardson’s 24-hour nationwide service.
Another Richardson specialty, the Monorate Distributor for stokers,
prevents segregation in straight line of coal flow, without inverted spouts
and restricted openings.
For details on these products and other features of Richardson coal
scales, bunker-to-boiler equipment job-engineered for your reguirements,
Write for Catalog 0359. @ 170

Here’s the answer. ..

MATERIALS HADITHG BY WEHIGHT W0E V32

RICHARDSON SCALE COMPANY ¢ CLIFTOi\l. NEW JERSEY

Sales and Service Branches in Principal Cities ® Also manufactured in Europe fo U.S. standards

. well as MWhr, Anon. Power 1959,

SRR
More Power for Nation's Cais . .
Anon. Coal Utilisation 19§;'pi Sd‘
(Sept.), 14-7. -3
The peak load of Washines .
D. C., now occurs in summerhl:ig&?n'
load of 1156 Mw compared wigy *
winter peak of 822 MW. To gagjet
this demand a new unit has beey i y
stalled at Dickerson station, Mg,
land, consisting of a 1300 klb/l;
boiler operating at 2485 psi anq 1050
1000 F and 2 175 mw Cross-compoypg
turbine generator; an identica] sec.
ond unit is under construction,
boiler is of the wet bottom t
contains 32 tilting tangential?’;eﬁ:ix;d
burners served by 4 bowl mills, 8
rated at 38,000 1b/h, 66 sootblowers
two air preheaters and an electre.
static precipitator. Furnace ash re.
moval is hydraulic, fly-ash removal
pneumatic. The net heat rate is
calculated at 8700 Btu/kwh.

A Boom in Paradise. Anon. Eleg,.

- Wrld. 1959, 152 (Oct. 12), 90,

The first completely new power
station to be built by TVA since 1953
will be located at Paradise, Ky. 1t
will contain four 600 MW units, the
first to be commissioned in 19g2.
Peabody Coal Co. will supply g3
million tons of coal over a 17-year
period at a price one-fourth less than
the average price TVA are paying
now. GE is to supply the turbo.
generator, CE probably the steam
generator. ;

Philo 6 Produces Design Data ag ;

103 (Oct.), 164-7. -
Experience gained during 30 months
running of this supercritical pressure
unit is reported. (1) Severe corro-
sion of turbine bypass valves elimi-
nated by design changes; (2) boiler
feed pumps sealing trouble requiring
new design of seals: (3) plant heat rate
in tests was 8954 against design figure
of 8759 Btu,/kwh, due to higher power
consumption of feed pumps; . (4)
slagging in the secondary furnace
affecting also the gas recirculating
parts was met by installing additional
soot blowers but was not yet wholly
successful; (3) cracking of dissimilar
welds occurred where also the ¢rofs-
section was changed from 4440 $
in.; these welds were replacediby
shop-fabricated joints; (6) cracky.i
attachment welds on stainlessZsteel
required removal of all attachments
where possible, grinding out andife
welding or plugging and weldiff;
(7) heavy deposits in the tufhi
contained mainly cuprous and @
oxides and iron oxides; increa®




apper concentration in the ecycle,
-arting takes up to three days.

;id «B?* Generating Station. Anon.
lectr. Rev. 1959, 165 (Sept. 11),
1-15

Thi jon will contain, when com-
eted, o units each coosisting of a
siler rated at 550 klb/h at 950 psi and
35 F and a 60 MW turbogenerator.

he ash in' the fuimace hoppers is

moved by a dry vacuum system to

container-filter units where the air
separated and from which the ash
discharged after conditioning with
ater into ash lorries. The ash is
ed for making building bricks and
r comstructional purposes at the
neidol hydroelectric plant and the
estiniog pumped storage project.
ae first generator is hydrogen-
oled at 15 psi, the second and third
30 psi and the stator of the latter is
iter-cooled,

dits Galore—A Kingston Experi-
ent. K. S. Matts and D. Turner.
ectricity 1959, 12 (July "Aug.), 270~

The coke breeze fired at Kingston
wer -station on chaingrate stokers
ito the production of a large amount
grits with a combustible content of
—-80 per cent. Experiments in brig-
tting the grit and to refire it are
scribed. The first briquettes pro-
wed ~roved to be too large and
rth :xperiments with smaller
iquentes (/)" X 3//") are to be
ade.

mtracts Signed for 52-Utility Nu-
:ar Project. Anon. Electr. Wrid.
39, 152 (Sept. 7), 47. .

The contracts signed between AEC
d Philadelphia Electric Co. and
:neral Dynamics Corp. are for a 40
W (e) high-temperature gas cooled
ictor to be commissioned in 1963.
te fuel elements of the second core
Il contain slightly enriched uranium
d thorium mixed with graphite in
mogeneous carbon compacts, but
: first core will have metal clad
ments limiting the steam tempera-
re to 850 F; the second core ‘should
oW a helium coolant temperature of
32 F and a steam temperature of
J0 F. The costs are estimated at
) million.

iterials and Manufacturing
xesses

e High Temperature Properties of
ur Wrought Steels Used in the
emical Industry. B. J. Connolly
1 G. Boyd. Proc. Inst. Meck.
gr 158, 172 (No. 31), 889-900.
ort-...ne high-temperature (up to
J G) tests on low-carbon 1 per cent
-Mo, medium-carbon 1 per cent
-Mo, low-carbon 3 per cent Cr-Mo
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Highest Standard in Boiler
and Pressure Tubing

Every length of Standard Boiler and
Pressure Tubing is tested af pressures
far beyond code requirements ond
can be readily bent or otherwise
wp fobricated,

NOW Standard’s electric weld boiler tubing is available in much
heavier wall thickness than has heretofore been produced. Thus, this
extremely uniform tube can be used for still higher pressures.
Wall thicknesses up to .220" minimum wall in 2* outside diameter
and smaller can be supplied. This will permit allowable pressures well
above 2,500 lbs. for tubes expanded into headers or drums or for
tubes absorbing heat in water tube units. Larger diameters can be
supplied up to .280" minimum wall.
The smooth surface and uniform wall help to reduce thermal
stresses and permit better control of rolling tubes into headers or drums.
Nowhere will you find any more modern |
and complete facilities for precision manu- FREE
facture and inspection of boiler and pres- 8-page folder on
sure tubing than you’ll find at Standard. all Standard prod-
For complete information on all ucts. Write address
Standard products and services send for below.
free 8-page folder today.

STANDARD

THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION

24400 Plymouth Road ¢ Detroit 39, Michigan

- Welded stainless tubing and pipe » Welded carbon steel mechanical » Boiler and Heat Exchanger
Exclusive rigidized patterns » Special Shapes « Oil Well Tubing and Casing
Light Weight Pipe « Steel Tubing—Sizes: ¥* OD to 6° OD—.028 to .270 wall
inless Pipe and Tubing—Sizes ¥{* OD to 43" OD—.020 to .IR7 uxall.
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spper concentration in the cycle,
.arting takes up to three days.

;id «B" Generating Station. Anon.
lecir. Rev. 1959, 165 (Sept. 11),
»-15

Thi tjon will contain, when com-
eted, o units each consisting of a
siler rated at 550 klb/h at 950 psi and
35 F and a 60 MW turbogenerator.

he ash in- the furnace hoppers is

moved by a dry vacuum system to

container-filter units where the air
separated and from which the ash
discharged after conditioning with
ater into ash lorries. The ash is
ed for making building bricks and
r constructional purposes at the
neidol hydroelectric plant and the
estiniog pumped storage project.
1e first generator is hydrogen-
oled at 15 psi, the second and third
30 psi and the stator of the latter is
iter-cooled.

its Galore—A Kingston Experi-
ent, K. S. Matts and D. Turner.
ectricity 1959, 12 (July "Aug.), 270—

The coke breeze fired at Kingston
'wer station on chaingrate stokers
ito the production of a large amount
grits with a combustible content of
—80 per cent. Experiments in brig-
tting the grit and to refire it are
scribed. The first briquettes pro-
«ced ~roved to be too large and
rth :xperiments with smaller
iquewees (14" X %') are to be
ade.

mtracts Signed for 52-Utility Nu-
:ar Project. Anon. Electr. Wrld.
59, 152 (Sept. 7), 47.

The contracts signed between AEC
d Philadelphia Electric Co. and
:neral Dynamics Corp. are for a 40
W (e) high-temperature gas cooled
1ctor to be commissioned in 1963.
te fuel elements of the second core
il contain slightly enriched uranium
d thorium mixed with graphite in
mogeneous carbon compacts, but
2 first core will have metal clad
ments limiting the steam tempera-
re to 850 F; the second core ‘should
oW a helium coolant temperature of
32 F and a steam temperature of
JO F. The costs are estimated at
J million.

Herials and Manufacturing
xesses

e High Temperature Properties of
ur Wrought Steels Used in the
emical Industry. B. J. Connolly
14 G. Bovd. Proc. Inst. Mech.
gr 158, 172 (No. 31), 889-900.
ort-...ne high-temperature (up to
) G) tests on low-carbon 1 per cent
-Mo, medium-carbon 1 per cent
-Mo, low-carbon 3 per cent Cr-Mo
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Highest Standard in Boiler
and Pressure Tubing

Every langth of Standard Boiler and
Pressure Tubing Is tested o? pressures
far beyond code requirements and
can be readily bent or otherwiss
vfnbﬂcahd.

\

NOW standard’s electric weld boiler tubing is available in much
heavier wall thickness than has heretofore been produced. Thus, this
extremely uniform tube can be used for still higher pressures. |
Wall thicknesses up to .220" minimum wall in 2* outside diameter
and smaller can be supplied. This will permit allowable pressures well
above 2,500 lbs. for tubes expanded into headers or drums or for
tubes absorbing heat in water tube units. Larger diameters can be
supplied up to .280" minimum wall.
e smooth surface and uniform wall help to reduce thermal
stresses and permit better control of rolling tubes into headers or drums.
Nowhere will you find any more modern
and complete facilities for precision manu- FREE
facture and inspection of boiler and pres- 8-page folder on
sure tubing than you’ll find at Standard. all Standard prod-
For complete information on all ucts. Write address
Standard products and services send for below.
free 8-page folder today.

STANDARD

THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION

24400 Piymouth Road e Detroit 39, Michigan

- Welded stainless tubing and pipe » Welded carbon steel mechanical » Boiler and Heat Exchanger
Exclusive rigidized patterns » Special Shapes « Oil Well Tubing and Casing

i Pipe « Steel Tubing—Sizes: 34° OD to 6° OD—.028 to .270 wall

inless Pipe and Tubing—Sizes ¥{* OD to 43{* OD—.020 to .JR7 uall.
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Reliance

New fuel cut-out control by

~Pipe one device for
double protection

and add alarm for
approaching low water
level if desired. ..

Reliance Levalarm EA-100P

Using but one water chamber — one set of pipes to boiler
— this new Reliance Fuel Cut-out and Alarm control gives
you two efficient devices in one.

At one end (right hand above) a positive float-operated switch cut-out;
at the opposite end, an electrode-type control using U.L.-approved
transformer-relay hook-up — completely independent of the float-type
control but employs a common water chamber.

Check these possible use-combinations of the Levalarm EA-100P:

- 1. Dual fuel cut-out control.

2. Float-operated fuel cut-out and electrode-operated low water
level alarm.

3. Electrode-operated fuel cut-outand float-operated low water alarm.

4. Float-operated fuel cut-our and electrode-operated fuel cut-out
and electrode-operated low water alarm.

This Levalarm is the convenient answer in cases where two independ
ent fuel cut-outs are required. -

And this Levalarm provides outstanding additional safety to the
operation of factory assembled boilers.

Write today for full description of this new safety device.

The Reliance Gauge Column Company e 5302 Carnegie Avenue o Cleveland 3, Ohio

R elianoe B e
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and 15-10 Mo-Ti Cr-Ni austenigye
steels were made to study their
tensile and creep properties. Ty
results are presented in tables gng
graphs.

Report of Project SP-4 to Steam
Power Panel of the ASMR.
AS.T.M. Joint Committee on th,
Effect of Temperature on the Proper.
ties of Metals. J. S. Wory,
A.SM.E. Preprint No. 59-Met.1o
1959 (Apr.), 13 pp. )

Short-time high temperature tep.
sile and creep-rupture tests on §a
212 Grade B steel are reported. The
effect of welding on high-temperg.
ture properties has also been jy.
vestigated.

Plasma—A Substitute for the Oxy-
Fuel Flame. J. A. Browning. Wejg
J. 1959, 38 (Sept.), 870-5.

The fundamental properties of the
plasma arc and the methods de.
veloped for its application are de.
scribed. The gases to be used for
forming the plasma are discussed:
a plasma flame with non-transferred
arc can reach a temperature of 30009
F with a heat transfer rate of 42
Btu.in.? sec. The operating costs
of the plasma system are low, aboyt
half those of those using an oxy-
acetylene burner.

Instruments and Controls

Temperature Control by Damper-
controlled Flue Gas Passes in the
Fortuna Power Station. R. Miiller.
Mit. V.G.B. No. 61, 1959 (Aug),
27, 4-6 (in German).

Superheated and reheated steam
temperature control by spray de-
superheaters and by damper con- .
trolled flue gas passes is compared .
and the advantages of the latter with
regard to reheated steam temperature
control discussed. The time until
the new temperature is reached is
about 10 minutes in both cases.

Control of Benson Boiler-Turbine
Units. A. Fischer. Miit.'V.G.B. No. %
61, 1959 (Aug.), 294-302 (in German).

The various possibilities of con- i
trolling a Benson boiler-turbine unit
under fixed or fluctuating load with
and without network frequency
changes are discussed and the ability
of the Benson boiler stressed to follow
the changes rapidly without excessive
fluctuations in temperature and pres-.
sure. The results of tests on a:100.
t/h and 450 t/h Benson boiler.if'ng
reproduced; the temperature fl ctﬂl&;
tions were in an extreme case %8
but generally did not exceed ERif::
and the pressure fluctuation maximgife-
7 atm but generally not more TRE
+4 atm. B




easurement of Grit Emission.
on. Sleam Engr 1959, 28
2 868-74.
ples of dust measurement in
are considered and the instru-
“developed by BCURA for iso-
e sampling described. The first
né contains a cyclone probe for
fing the corase dust, the second

fréludes a filter for the additional
tention of the find dust; both instru-
g are intended for the smaller
lé&f-plant. The procedure to be fol-
to obtain isokenitic sampling is

ating Safety Shapes Today’s
fgolSystems. Anon. Power 1959,
{Oct.), 167-9.
“Control of power station operation
" computers or data-logging sys-
fjﬁls is believed to increase efficiency
“W¥2/s per cent and these are being
fistalled in increasing numbers. A
#ew control panel of much smaller

». 4
ji,ﬁlensions than previous ones has

g

FL ¢

o+ e r sty

en developed for boiler-turbine con-
ol fo facilitate the work of the opera-
t;,, wherever possible indicators are
-x¢ aced by annunciators; the greater
fompactness also increases safety.

>
g_ __E{ R ;_eur Energy

“The Investigation of Controlled Ther-
~Xbnuclear Reaction in the USSR.
€7\, Artsimovich. Vestnik Akad-
Y Naouk SSSR 1959 (1), 11-23.
L,LU Transl. Bull. 1959 (Sept.), 28—41.
ZyResearch into thermonuclear proc-
tsses in Russia is reviewed and the re-
sults obtained so far are described and

ssed. The necessity for inter-
mational cooperation in this field is
stressed,

At(m}ic Review. Departures in Gas

g. Anon. Engineering 1959,
188 (Sept. 11), 156-8. Several reac-
tors with different gas cooling systems

. 10 allow higher fuel and consequently

gher steam temperatures are dis-
Sussed. These include the Brown
~Boveri-Krupp pebble-bed reactor, the
adian Daniels-Boyd reactor, the
General Nuclear Engineering Corp.,
Pressure-tube reactor, the ORNL in-
ediate-temperature reactor, high-
Wperature reactor of the Philadel-
Phia Electric Co. and General Dynam-
Ies Corp. and the General Electric
0.s land versions of the gas-cooled
!,!“P reactor.
?5;»:.
The Economics of Gas-Cooled Reac-
» G, 8. Vincent. Nucl. Pwr 1959,
4 (Sept.), 88-92.
+* e factors involved in unit cost
$ . lations, viz. capital charge, capi-
%-charge on fuel, fuel replacement
s, are discussed and curves are de-
» ped for various interest rates and

A
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yedrs of operation at the
Possum Point Power Station of

VIRGINIA ELECTRIC and
POWER COMPANY

. With Green RG Fans, of course.

N

When Virginia Electric and Power Company planned their Possum Point
Power Station, with Stone & Webster consulting, they selected Green RG
Fans for both induced and forced draft.

Green RG Fans are rugged, reliable, self-cleaning and accessible.

When you want trouble-free fan performance — consult Green.

The Greex RG is a centrifngal fan whose
blades are forward cxrved and backwardly
inclined with blade tips approsching &
vadins of 1he wheel. Design achieves a
streamlined air passage with & minimam
of ixrbulence,

Possum Point Power Station. 33" Bonsing axd inlet boxes.
34% scroll liners, Dismond checkered floor plase. blade
liners, Aircooled, seif-aligning sleeve bearings, 600 HP,
880 RPN motors,

reen

[Thz orEEn FURL RCONOMIZAR CO., TNGH
' BEACON 3, NEW YORK
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New from Permutit!®
Complete Line—All Purpose
Model BD Economy Softeners

Permutit Model BD Softeners answer
industry’s demand for more and more
soft water at lower cost. Taking advan-
tage of new design advancements and
standardized mass produced compo-
nents, Model BD Softeners now make
Permutit quality available in a com-
Flete line, ready for prompt delivery
rom stock, at economy prices.

BD Softeners contain only high ca-
pacity Permutit Q Resin. Absence of
subfill eliminates possibility of upset-
ting bed, makes installation simpler,
less expensive. Exclusive double-dish
underdrain is shipped completely as-
sembled, further simplifies installation.
Standard valve is the famous Permutit
Multiport® type.

Permutit Model BD Softeners are

3,

64

available in the following sizes and

capacities:

Shell Straight Flow Rate Softening
Diam. Ht. Average  Capacity
30" 6 40gpm 510 kgr
36" 6 56 gpm 750 kgr
42" 6 77 gpm 1020 kgr
48" 6 100 gpm 1380 kgr

For specifications and complete in-
formation, write to our Permutit Divi-
sion, Dept. CQ-30, 50 West 44th
Street, New York 36, N.Y.

*FLUIDICS is the Pfaudler
Permutit program that integrates
knowledge, equipment and ex-
perience in solving problems
involving fluids.

PFAUDLER PERMUTIT nc.

Specialists in .-FLUIDICS ..

. the science of fluid processes

- and sodium as coolant with an ext!

amortization periods. The ¢
show also the effect of taking inty
count interest during constryct
and enable the calculation of unit ege
for any combination of capita] ¢
interest rate, amortization period, ¢
ficiency and load factor.

The Future of Gas~Cooled Reacts
W. S. Banks. Nucleonics 1959,
(Sept.) 96-102. ,
A coal burning combined gas agfl
steam turbine and a gas-cooled r
including a turbine driving a gas oo
pressor are compared. It is suggested}
that to be competitive the reacte
must operate at 2000 F with gas tem]
perature above 1500 F and burnwp:
above 15000 MW d/t, fuel costs d €
about 2 mills/kwh and a size of 1100=
1500 MW (th). The fuel elements
would be of UO,; the moderatar
graphite and the gas helium. It @
also assumed that the coal burningX
plant would operate at 1400 F and §
7000-10000 psi. .

Argonne Evaluates Process-Stes®:;
Reactors. Anon. Nucleonics 1933, 1
17 (Sept.), 112. '

A pressurized-water boiling-watef |
and organic moderated reactor to pro-_.
duce 125 klb/h of steam at 380 F sate'S
urated were compared as to costs
ease of control. On both points the .,
PWR appears to be superior although -
the differences are not large. :

Nuclear Marine Propulsion. A Re
view of Developments in Americd
J. R. Finniecome. Mech. Weld 1939
139 (Aug.), 356-61. o
A concise review with tables giviog
relevant data but it is stressed that de-
tailed information on reactors and tur:
bines are not available.

Soviet Fast Reactor—BR 5. R. R
Matthews. Nucl. Engng. 1959, 4
(Oct.), 359-60.

The reactor uses plutonium as fuel

temperature of 450 C and an ifle!
temperature of 375 C. A breediné
blanket has not been installed '©
simplify the design. Brief detail®
are given of the core and shielding-

Development of Thermal Breed®
Reactors. Anon. Engineer 1959,2
(Sept. 25), 325. ,

The U. S. Atomic Energy Comm!®
sion has decided to discontinue
the time being much of the work %
the fluid fuel reactor program 3"
institute instead a program of reseaf
on the conversion of thorium into ?
fissionable material as this would 2P
pear to be a more economic propos"
tion. It is possible that part Oft ¢
work on the fluid fuel reactor wil
incorporated in the new research 8t ®
later date.
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The process of turning

out a boiler drum for
today's units reguires both
ndividual trade skills as well
as heavy duty equipment,
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Boiler Problems Associated With Use of Bunker C Fuel . . . 42
Dr. John J, McMullen .
The marine boiler has problems of its own with

Bunker C oils. Here the problems are cited and
suggestion for minimizing them advanced.

Water Wash of Bunker C Retards Boiler Slag on Atlantic Tanker . . . 43
W. A. Walls and W. S. Proctor
One very different solution to the problems

cited in the above article has resulted from
the washing procedure described here.

Combustion Engineering lndusfrial Power Forum-—Conference |;
Filame Sensing, Flame Failure, Purging . . . 50
The offen grumbled compluints and the counter claims
of performance achievements for flame sensing, flame

failure controls and sensible limits for purging
is bandied ocbout by a panel of experts.

Testing The Rotary Regenerative Air.Heater—Part Il . . . 60
Joseph Waitkus

Concluding part of a series on air preheaters
in which the emphasis is directed towards
temperature measurement problems.

Bureau of Mines Coal-Fired Gas Turbine Project . . . &7
James P. McGee and R. C. Corey

The recently abandoned Locomotive Development
Committee’s study of the basic gas turbine in
coal-fired applications has been taken up and
renewed by the Bureau of Mines.

Abstracts from the Technical Press—Abroad and Domestic . . . 73
Editorials: A Modern Heresy . . .-41

Advertising Index , . . 80, 81
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R Sources, Properties and
Preparation

Structure of Bituminous Coals: Evi~
dence from Distribution of Hydrogen.
P. H. Given. Nature
(Sept. 20) 980-1.

A type of structure has been found
that fits the requirements of X-ray
and infra-red studies and those of the
elementary analysis: any one aro-
matic nucleus is linked to any other
by two aliphatic linkages.

Abrasivity of Coals and the Resistance
to Wear of Metals in Milling.
N. V. Sokolov and V. P. Osokin.
Teploenergetika 1959, (Nov.) 37~41
(in Russian). .

A method is described for determin-
ing the abrasivity of coals and the
resistance to wear of metals in pul-
verizing coals. The results are pre-
sented in tables and graphs.

Coal Handling at Waterside Plants.
W. G. Hudson. Power 1959, 103
{Nov.) 68-9.

The coal handling plant at the T. H.
Allen station is designed to move 2000
Jt at at Gannon station for 500
/h ad that at Detroit Edison's
River Rouge station for 2500 t/h.
3rief details are given of each installa-
ion.

>oal Transport Plant of the Chalon-
ur-Sadne Power Station. W'. Seidel.
“drdern und Heben 1959, 9 (Oct.)
33-5 (in German).
The svstem is designed for stocking
ut 1000 t’'h and reclaiming 500 t/h
nd to mix various fuels in prescribed
roportions. The coal is emptied
ito a hopper from which two con-
eyors transport it to a central tower;
1ere the coal is directed to either two
»nvevors to the storage, two con-
2vors to the mixing plant near the
diler house or to the screening and
ushing plant. .The coal is stored
a circular heap of 260 ft diam and 40
height by means of a combined
reading (belt conveyor) and re-
1iming (bucket wheel) machine run-
ng on a circular rail, and then com-
cted by bulldozers.

ansport Problems of Low-grade
«al for Electricity Generation. E.
ienfeld. Fordern und Heben 1939,
O  636-8 (in German).

Cu  _ arisons are made of the cost of
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1059, 184

1? I"awn from the Monthly Technical Bulletin, International Combustion,
Ltd,, London, W.'C. 1)

building small power stations at each
colliery or a large central generating
plant and the costs involved when
transporting the coal by Federal rail-
ways, works-owned railway or aerial
rope way.

A Safe Method of Storing Pulver-
ized Coal at Trenton Channel. E. L.
Embach. CoMBuUsTION 19539, 31
(Oct.) 45-7.

The boiler bunkers of Trenton

" Channel power station are supplied

with pulverized coal from a central
pulverizing plant and the coal is liable
to ignite when stored for more than a
few days. Tests carried out showed
that the zone of greatest heat de-
velopment was about 2 ft below the
surface. The solution was found in
excluding all air ingress through the
coal feed line, air vent line to the fur-
nace and coal gates at the bottom.
It is recommended to install a ther-
mometer and pressure indicator in the
air space above the cual to watch for
temperature rise and gas generation.
In this way it is possible to keep coal
in the bunkers for months without risk
of autoignition.

Steam Generation and Power
Production

Stresses in Hollow Cylinders Due to
Asymmetrical Heat Generation. H.
Kraus and G. Sonnemann. J. Engng.
Puwr. 1959, 81 (Oct.) 449-54.

Equations are derived for the radial,
tangential, shear and axial stresses in
nuclear reactor vessels and thermal
shields due to internal heat generation
by the absorption of y-radiation.

Hydrodynamics of Uniflow Boilers.
A. A. Davidov and B. I. Sheynin.
Teploenergetika 1959, (Nov.) 53~7 (in
Russian).

Data are presented of the resistance
of the steam-water cvcle, loop pulsa-
tion, thermal sweep, distribution of
steam-water mixture and its dijvision
into layers in uniflow boilers.

The Little Giant. D. A. Cassino.
Heat Engng. 1959, 34 (July/Aug.) 56—
61.

The packaged boiler is of the natural
circulation, water-tube type with two
drums and includes an economizer,
furnace and interchangeable oil or
coal firing front. Either a spreader
stoker with a pulsating ash discharge

can De ntted. lhe duplex pumping
and heating set supplies 300 gph No. 6
fuel oil at 220 F. Further included
are a unit comprising a- mechanical
dust collector and i.d. fan, f.d. fan and
drive, soot blowers, fly-ash reinjection
system and combustion controls. The
boiler is supplied to the site in 7 sub-
assemblies. The boiler under test
was rated at 30 klb/h but was able to
generate up to 54 kib/h and its ther-
mal efficiency exceeded 80 per cent.
Change over from coal to oil or vice
versa takes 4 men about 7h. Stoker-
fired packaged units of 43, 50 and 63
kib/h at pressures up to 250 psi
saturated can be supplied. .

AGM-144-HS Foster Wheeler Pack-
aged Boilers. ]J. Terry and W. B.
Carpenter. Heat Engng. 1939, 34
(Sept./Oct.) 74-9.

Three boilers each rated at 39.5
klb/h at 500 psi and 650 F have been
installed at Eddvstone station to
supply auxiliary steam for fuel oil
heating, space heating, soot blowers,
etc. The boilers are fired with No. 6
fuel oil, completely automatic in
operation, and of D-tvpe cross-sec-
tion.

Chemical Cleaning of Benson Boilers.
H. G. Heitmann. Mi#t. V.G.B. No.
62 1959, (Oct.) 319-34 (in German).
A new method of acid cleaning .of
boilers has been worked out based on
laboratory tests which uses much lower
acid concentrations without inhibi-
tors and thus makes possible the clean-

ing of the whole boiler system includ--

ing austenitic superheaters and re-
heaters. The main features are the
use of hydrazine {and ammonia) to
obtain a pH above 5 in front of the
pump and of hydrochloric or sulfuric
acid (and fluoric and citric acid) be-
hind the pump to obtain a pH of
3.5-4, a temperature of the cleaning
medium of 100 C and relatively high
circulation speeds. In addition, thor-
ough flushing with condensate or
dermineralized water and blowing
with steam before and after cleaning is
recommended. The treatment has
resulted in a tube system free of rust,
scale and welding beads, almost com-
plete removal of silicic acid (sand)
and the formation of a film of Fe;O,
on all tubes resistant to corrosion
even for prolonged periods of shut-
down.

Humidijty Control During Boiler Erec~
tion. A. S. Miller. Nucl. Engng.
1959, 4 (Nov.) 404-5.

A portable air conditioning plant is
described which has been developed
for prevention of condensation inside
nuclear boilers during erection on site.
The air is heated in winter to 50-60 F
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at 20 ;;er cent rel. humidity and in
summer to 65 F at 30 per cent r.h.
and a flow rate of 1500-2500 cu ft,’

min.

Solid Fue! Firing

Problems of Coal and Air Distribution
in Pulverised Coal Burners. R. Jung.

© Mitt. V.G.B. No. 62 1959, (Oct.) 371~
82 (in German).

Investigations are reported aimed
at improving the uniformity of pul-
verized coal distribution in branch
lines and the design of a circular
burner with adjustable flame length
and uniform density of the coal and
air at the burner mouth. The effect
of elbows, splitters and baffles and of
burner position has been studied.

" Finally, the effect of the’ paraliel

arrangement of slot-type and circular
burners on ignition and the mixing
process is discussed on the basis of
model tests,

A Circular Burner for Different Fuels.
H. Ullrich. B.W.K. 1959, 11 (Oct.)
465—7 (in German). }

The main improvements in this
burner for the separate or combined
firing of oil and coal is the inclusion
of a ring carrying guide vanes moving
axially in a conically shaped housing
with which the angle of swirl of the
secondary air can be altered by vary-
ing the proportion of secondary air
with swirl to that without. In a
modification of the burner the pulver-
ized coal-air mixture can also be given
_different swirls by means of adjustable
guide vanes at the entry into the
burner. It is possible by these means
to obtain optimum mixing of fuel and
air at the burner mouth, reduce igni-
tion time and vary the flame length to
suit the properties of the fuel and the
furnace design. Experience with these
burners in a boiler fired wih bitumi-
nous and brown coal and oil has been
very satisfactory.

Furmaces and Combustion

Excess Air and Combustion Efficiency
in Incomplete Combustion. F. Schus-
ter. BrennstChemie 1959, 40 (Oct.)
326-9 (in German).

A method has been worked out for
calculating combustion efficiency and
excess air when combustion is incom-
plete. The method is applicable to
all fuels and combustion conditions.

Water-Side Corrosion and
Woater Treatment

Pilot-Plant Water Studies for. Eddy-
stone Station. F. N. Megahan.
A.S.M.E. Preprini No. 59-A-260 1959,
(Dec.) 4 pp. -

After prolonged tests with various

74

PATHWAYS OF
A PIONEER --

¢ sae

DESIGNERS
AND
BUILDERS

This piciure, takenin 1947,
shows o fully-qutomatic
fonXchonger designed
ond built by IWT,

Leading the Way In
De=1"  Developments

At the time the IonXchanger shown
above was installed, Illinois Water Treat-
ment Company already had a decade
of design and manufacturing experience
behind it. Many other firms, now sell-
ing in the field, then had yet to cut
their teeth on their first small jobs,

Ash from Corn Syrup

This particular job was especially im-
portant because it pioneered successfully
in one of the many process fields —
other than the purification of water —
where de-ionization was proving practi-
cal. The equipment is still operating at
full effectiveness today in the big sugar
refinery where it serves most economi-
cally to remove ash from corn syrup.

It is significant that IWT had this early
experience in the design of automatic
equipment, and so was ready for the
widespread trend toward ‘‘automation”
in many industries in recent years,

THIS EXPERIENCE
CAN MEAN A LOT TO-YOU

If you are considering the use of ion-
exchange for the purification or concen-
tration of chemical products, or if you
need purified water for high-pressure
boiler make-up or Fru.“ use, sure
to take advantage of IWT pionsering ex-
perience and specialized knowledge.
Call your IWT representative.

ILLINOIS WATER TREATMENT CO.
840 . CEDAR ST.,s ROCKFORD,

ILLINOIS
NEW YORK OFFICE: 141 E. 43th S1., New York 17, N.Y.
CANADIAN D!ST.: Pumps & Softeners, Ltd., London, Ont.

anion resins for feedwater treatiuiat
two-bed, mixed-bed system was &

cross-linked cation resin and non':pd.:;
ous Type 1 anion resin will be yeu
which should give an effluent §
the mixed bed of 0.07 g mho and*}
ppb SiO,. “{i .
vff;'}l'
Water-Treatment, Corrosion, and Tno
ternal-Deposit Studies for Eddystong_
R. C. Ulmer, H. A. Grabowski
R. C. Patterson. A.S.M.E. Prepriy
No. 59-A-147 1939, (Dec.) 8 pp.

The extensive tests carried out ¢,
determine feed water treatment for
-the 3000-psi 1200 F Eddystone upjt
are described concerning deposition of
salts, corrosion of steel, copper gng
iron pickup and deposition on tybe
walls. Complete demineralization of
the feedwater and bypass demineralj.
zation of the condensate, addition of
hydrazine at a rate of 10 ppb anq
addition of ammonia to maintain the
pH at 8.5-9.5 are considered essentj
to prevent failures. R

i
Gas-Side Corrosion and Deposits ... ;
3

Experience with Dolomite as Additiye
in Oil-fired Boilers. H. Ulrich. Ep.
ergie 1959, 11 (Oct.) 474~6 (in Cer:
man). e

A German refinery has undertaken
research into the injection of dolo-
mite into oil-fired boilers on their owg
boiler plant. Ina new boiler dolomite
was not used at first and in conse-

quence its output fell by 15%- ovee——y
3000 h, due to deposit formatio;% :
the economizer and air preheater,
After injection of dolomite (not
mixed with the oil) ground to 142
per cent residue on No. 240 sieve @t
4.5 per cent residue on No. 170 siey
at a rate of three times the ash cofc
tent of the oil or about 3.3 b/t of ('il
the deposits formed could easily"gé
removed by soot blowers or brusln:z
and no new corrosion was found. ‘In
addition, very hard deposits on the
superheater tubes containing a high
percentage of V.0s encountered pre~
viously were no longer formed. %

Flue Gas, Ash and Dust s

Determination of the Dew Point of. .
Flue Gases from the Evaporatiof”
Equilibrium of the System Wat,a?;,.if-::
Sulfuric Acid. R. Haase and ﬂf B
Rehse. Mit. V.G.B. No. 62 19583 3
(Oct.) 36771 (in German). 5 A
From the measurements of .1h
evaporation equilibrium graphs of deW*
point as a function of partial presstii;
of HaS0. for different values of pdf}il
pressure of H,O have been obtat
Their application to the plotting




t and its conversion into SOj is
izhown. Similar measurements for the
:;g;stem H:0-H,S0,-Cl are in progress.
B
‘F’ Ash TUtilization in the U.S.A.
“iy. Rose and H. H. Russell. Mi.
“4V.G.B. No. 62 1959, (Oct.) 33544 (in
FGerman)

'# The main ﬁelds of utilization of fiy
“ash reviewed are: 1. In Portland
cement concrete and mortar for road
building and civil engineering; 2.
.As mineral filler in bituminous asphalt
and tar roads and surfaces; 3. In
mixtures with lime. and soil for soil
stabilization. A large number of
these applications are described and
illustrated.

; es of dew point of flue gases of
%? oils as a function of their S con-

The .Utilization of Fly Ash in France.
A. Jarrige. Mit. V.G.B. No. 62
1959, (Oct.) 345-55 (in German),

In France flv ash is used in road
building. concrete and as addition to
Portland cement. France is the only

. country so far where flv ash (20 per
cent) is regularly mixed with Portland
cement in the cement works; in 1958
about 290,000 t of fly ash were thus
utilized. A French mine produces

~building bricks containing 25 per cent

" fly ash (unground) or 35 per cent fiy
ash (ground). Results of laboratory
-and pilot-scale studies are described.

¥ sh 4 Slag + Gypsum + Lime =
C. .ents. J. Pochebonne. Flamme
et Thermique 1959, 10 (Aug./Sept.)
13-20 (in French).

Laboratory tests with various mix-
tures are described and the results
discussed. A mixture containing
Portiand cement, 19 per cent fly ash,
lime and gvpsum has proved entirely
satisfactory and is proposed to allevi-
ate the acute shortage of cement for
concrete.

Experience in Utilization and Sale of
Granulated Slag in a West-German
Power Station. E. Goecke. Afiff.
V.G.B. No. 62 1959, (Oct.) 356-8 (in
German).

The slag is used in foundations of
houses as a lower layer of 2-41in. thick-
ness on which a concrete base is laid
with a thickness of 2 in., as filler in
cable and pipe ducts mixed with sand
in a ratio of 1:1 and well consolidated,
for drainage of soils of sewage plants,
air and sports fields, gardens and
roads. About 90 per cent of the slag
produced is now sold and utilized.

Measurements of Dust Deposition in
Essen from November 1955 to Febru-
a* 957. K. Schwarz, T. Gilbert. E.
Kk xiand M. Diem. B.W.K. 1954,
11 (Oct.) 483-7 (in German). -

The measurements were made by
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NO EQUAL

It's common knowledge everywhere that
Super #3000 Refractory Mortar has no
equal. After you use Super #3000 you'll
see why “putting up’’ with other bonding
and patching mortars just doesn’t pay.

N

iy F2

a

E«IM"RY & syLaTion C0R
13}

LARGE STEAM PLANT

Super #3000 used to line large discharge cones and
cyclone of Buell dust collectors. Coating thickness

3/4". Afier one year, Super #3000 still in excellent
condition. Previous lining required patching after
" 6 months.

USE SUPER #3000 AS A GENERAL PURPOSE BONDING AND
PATCHING MORTAR. IT'S THE LOWEST PRICE INSURANCE
YOU CAN BUY.

L L e ARSI AT A Vg
T e 3-‘\ %"w m"'

;._REFRAGTORY & INSUL_ATIONyGOHP g

i 194 WALI. s‘rn::-r:,- NEW-YO
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I Mori J,: l:ﬂeb.
P - C dmenl TR RN
Costable and Bending l.rmmm. rumc& BLOK;

Monufacturers °'| Blenkets, Bleck, Plattic and Fill Insviations.
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Richardson Coél Scale—
" accepted standard for modern power plants

Rugged Dependablility ¢ Easy Maintenance ¢ Long Life ¢ Low-cost Service

The NEW Richardson H-39C provides:

1. Easy-Access Doors ~ give you large access to the working parts of the
scale for easier, faster visual inspection, and adjustment.

2. Instantaneous By-Pass — no delay. Automatic, if desired.

3. Removable Belt Feeder — designed for rapid removal.

4. Electrical Equipment—located outside the dust-tight weighing chamber.

S. Mechanical 6-Figure Cycle Counter — ruggedly built by Richardson..,
won’t miscount or doublecount.

6. Choice of 3 Sizes — available in 200, 500 and 1,000 1b. capacities.

Richardson Monorate Distributors for stokers prevent segregation in

straight line of flow, without inverted spouts and restricted openings.

Catalog 0359 describes in detail these and other features of Richardson

coal scales, bunker-to-boiler job-engineered to suit your requirements.

24-hour service by Richardson helps make Richardson the favorite of

coal scale users. . D e

Richardson Scales confonm to U.S. Weighta and Measures H-44 for your protection.
Here’s the answer...

Lichardsen,

MATERIALS HANDUING BY WEIGHT SINCE 1947

RICHARDSON SCALE COMPANY ¢ CLIFTON, NEW JERSEY
Sales and Servics Branches in Principal Citias » Also manufactured in Europa to U.S, Standards,
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means of 600 sticky foils althOugh
simultaneous comparative measure.
ments with two other collecting mety,.
ods showed that sticky foils tended gq
give low results when the depositiog
was heavy. The local distributiong
as a function of wind direction apgq
weather conditions is shown in 3
graphs. The highest depositions ¢f
over 100 g, m? ‘30 days occurred wity
North wind which carried with it large
amounts of dust from the industria]
towns to the North of Essen. In the
northern part of Essen the dust dep-
osition averages 30 g m%30 days
in the southern part it is less than 30
g,/ m* 30 dayvs.

Flow Induced Noise in Heat Ex.
changers. A.A. Putnam. -J. Engng,
Pwr. 1939, 81 (Oct.) 417-22,

Types of vibrations involved anq
measures used to reduce these are
described.

! Problems of Improving Steel Shot
Installations for Cleaning Heating
Surfaces from Ash Deposits.. N. V.
Kouznetzov, G. 1. Louzhnov, A. ],
Krasovitzky, B. B, Soloviev and K. M,
Taldikin. Teploenergetika 1959,
(Nov.) 8-11 (in Russian).

Various improvements introduced
recently and their effectiveness are
described.

Power Generation and Power Plant

Review: The Work of the First Five
Years of the National Industrial Fuel
Efficiency Service. Anon. J. Inst
Fuel 1959, 32 (Nov.) 556-61.

The expansion of the activities of
N.LLF.E.S. during the first 5 years of
its operation is reviewed. A total of
3499 factories are being served involv-
ing 12,000 units. On average, a fuel
saving of 20.8 per cent has been
achieved. Details are presented of
. economies achieved in the cotton
| finishing industries. paper, printing
and allied trades, and metallurgical
* furnaces. The work of N.I.F.E.S.isto
' be extended to other industrial proc-
esses to improve productivity and
; reduce heat consumption.

Magnetohydrodynamics — Future
Power Process? P. Sporn and A.
Kantrowitz. Power 1959, 103 (Nov.)
62-35. L

In this process electric energy is di-
rectly generated by a highly heated gas
flowing through a magnetic field and.
recent research makes it appear pos<
sible to apply this process to large;.,
scale power generation. A powel
plant cycle is proposed which would;.
have a heat rate of 6200 Btu/kW
when generating 462 MW net outp

The main parts of the proposed pla"é‘




e described and studies still to be
ied out are indicated.

" New Performance Criterion for
team Turbine Regenerative Cycles.
24 K. Salisbury. J. Engng. Pwr. 1959,
“81 (Oct.) 389-402. ,
e flow-weighted average extrac-
.tiL. enthalpy embodying in a single
<.variable all the effecfs of extracting
-steam for.feedwater heating permits
quick and direct estimation of, the
effect of any cvcle change on heat-rate
and the improvement to be realized by
regeneration.

The 100 MW Unit in the Hattingen
Power Station. ]. Schubert. Elect-
wirtsch. 1959, 58 (Nov. 5) 73743 (in
German).

The unit consists of a Benson boiler,
rated at 350 t,/'h at 260 atii and 605 C
with reheat to 530 C, with a polygonal
slagging furnace. The first pass (up-
ward) is entirely constituted of radiant
wall surfaces, the second pass (down-
ward) contains tube platen super-
heater surfaces, the convection sur-
faces start in the third pass with a flue
gas entry temperature of 950 C. The
turbine is divided into 4 sections with
10 stages of feedwater preheating to
303 C. The feedwater is treated in
parallel cation and mixed bed de-
mineralizers. The turbines for the
feed pumps receive their steam from
the 6th extraction stage. The steels
us- " for the boiler, pipe lines and tur-
b  .re detailed. The calculated net
heat rate is 2109 kcal'’kWh or a ther-
mal efficiency of 40.7 per cent. A
special starting syvstem is used until
the boiler output has reached 90 t/h;
full output is reached after 6—7h when
starting from cold.

Power Station Unit Installations for
600 C Superheated Steam Tempera-
ture. The 80 MW Unit in the Neuhof
Power Station. E. Strange. Eleci-
wirtsch. 1959, 58 (Nov. 3).729-36 (in
German).

This unit was the first for a super-
heated steam temperature of 600 C
erected in a public power station.
The Benson boiler is rated at 250 t/h
at 155 206 atu and 605/615 C with
reheat to 525 C, has 2! ' passes and an
octagonal furnace with dry ash re-
moval. Four mills of 8.5 t/h capacity
supply the corner burners, the primary
air constituting 15 per cent of the
total. The net heat rate optimum is
2250 keal ’/kWh. The unit was started
60 times in this period after shutdowns
of 5 to 48 h. During starting a
temperature gradient of 6 C./min up
to 480 C and of 3 C - 'min above that
1a< ~~en fixed to reduce thermal shock
n : austenitic steel; to reach

-emperatures above the saturated as _

quickly as possible starting is carried
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Insure safe, continuous
boiler operation with

Reliance
Water Columns

Models and sizes
for every boiler
need to 2500 psi
working pressure
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Reliance High and Low Alarm Water Columns are widely
known for their sensitive trouble-free alarm mechanism. .
Action of the float and whistle valve assembly is direct — &) \\
foolproof. Short, unhindered float travel assures prompt N
response to slight water level variations. Reliance Alarm
Columns, available to 900 psi, are completely assembled at
factory and thoroughly tested before shipping . . . Above
900 psi, forged steel columns can be equipped to supply
electric alarm service and other safety controls . . . Reliance
also makes gage cocks, gage valves, gage inserts, illuminators
and vision-focusing hoods in various styles to suit all needs.
Engineer representatives in all principal cities.

The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio
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Uk Malsuves peedsuait.  Dlarung irom
cold takes 4+—4.5 h, after 48 h shut-
down about 3 h, after 5-8 h shutdown
2.5h. The average net heat rate has
been 2320 kcal/kWh including 6.5 per
cent consumption of auxiliaries and a
boiler efficiency of 92.5%. The feed-
water is not treated with ammonia or
hydrazine and has a pH of 7. Light
deposits of silicic acid form.

Steam Generator of 650 t/h for 200
MW Units. T. Geisster. B.W.A.
1959, 11 (Oct.) 463-5 (in German).
The Polish power station at Turow
will contain 6 units each consisting of a
German boiler rated at 1450 klb/h at
2000 psi and 1005/1000 F and a 200
MW Russian turbogenerator. The
furnace is octagonal, has a volume of
17,000 cu ft (22,600 cu ft including the
space for the tube-platen superheater)
and contains 8 corner burners served
by eight beater mills (one reserve)
each of 36/45 t/h output. The fuel is
brown coal with 45-50 per cent mois-
ture, 20-25 per cent ash, 45 per cent
V.M. and a net C.V. of 3240 Btu/lb.
There are two separate water-steam
circuits, i.e., 2 economizers, 2 steam
drums and 2 primary and 2 secondary
superheaters. The steam is first™ re-
heated in 2 heat exchangers (outside
the boiler) by superheated steam and
finally in 2 conection reheaters by
flue gas. The superheated steam
temperature is controlled by 3 spray
desuperheaters, the reheated steam
temperature by varying the tempera-
ture of the superheated steam. The 3
parallel Ljungstrom air preheaters
- heat the air to 320 F and cool the flue
gas to 320 F; steam heated air pre-
heaters are used additionally when
bunker C oil is fired (ignition torches
and low-load support burners). The
* turbogenerator is of the single-shaft
type with 2 parallel condensers and
requires 12 h heating up until it can
be connected to the grid. There are
4 1-p stages, main deaerator and 3
h-p stages of feedwater preheating.

Il

with super bond

Revolutionary new morlar gives you 8
stronger bond-protects your brick dollars

Colloidal bond used in
Franset SB is shown dut-
ing digestion cycle,

Resists joint penetration—has low lron pius five
other fsatures, It doesn't make sense to be careless
about your bonding material when you're so careful
about your brick. Particularly when brickwork is
only as strong as its joint. But you can pratect your
Company's brick dollars with Franset With Super
Bond. It's the first and only mortar with this
special colloidal bond having twice the bonding
strength of many well known joint materials.
Franset With Super Bond has even more benefits.

low iron—Less than 197 iron means greater resist-
ances to carbon and reducing atmosphere, high
sulphur oils, etc.

high or low duty service—It can be used up to
3000°F,

workability pius—Iit's easier to trowel, adhere and
to work because of unusual plasticity, no settling
or remixing either.

non-shrinking joints—There's no shrinking of joints

"(Sept.) 542-556 (in German).

Emonts. Siemens Ziels. 1959, -}‘\?
AN

The boiler plant, turbo-genergt;= =
unit and feed-heating plant form o -
single block, the boiler plant consist.
ing of two half-load Benson boilery
The turbine is designed for an infeq
pressure of 2560 psig and a live steqpy,
and reheat temperature of 520 ¢
The maximum continuous output-iy
120 MW. A description is given of
the construction and equipment of
the power station. o

From C.E.G.B. Digest 1959, 11
(Oct. 24) 2807. .

Trawsfynydd Nuclear Power Station,
1—Engineering Design, J. W. Ash.
ley. Nwucl. Puwr. 1939, 4 (Nov.) 90~y

Design details of this 500 MW (e)
net nuclear power station include:
1. Core; 2. Pressure vessel: 3. Fug
Elements; 4. Charge discharge; §,
Reactivity control: . Boilers: 7. Gag
flow; 8. Turbogenerators: 9. Station
Control.

Trawsfynydd. 2-—Technical Calculg.
tions. S. A. Young. Nuc. Puy,
1959, 4 (Nov.) 95-7. -
The calculations of reactor perform.
ance, control conditions, flux sta.
bility, and shielding and radiologicat
safety are set out. TwE

e

Trawsfynydd. 3—Civil Engineering,

D. H. New. Nud. Pur. 1959, 4

(Nov.) 97-9. u g
The considerations are outlined og

which the civil engineering design has

been based.

.y

o
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Materials and Manufacturing Processes

The Corrosion Resistance of Magi‘
nesium and Its Alloys in Nuclesr
Engineering Environments. P.. E;
Gallant. Corros. Prev. and Conty}
1959, 6 (Oct.) 42-5. i
A review of the literature under the
headings: 1. Oxidation behavior of
magnesium; 2. Oxidation behavior'of

E

magnesium alloys; 3. Alloy develops
ment; +. Metallurgical behavior; S
Cooling pond corrosion; 6. Current:
work; 7. Future prospects.

either.

corindon-kyanite combination — Corindon- Kyanite
combination base materials give added stability,
higher fusion and higher sfag resistances. it's qual-
ity controlled too with consistency from drum to
drum=—uynlike some well known mortars.

Don't let us alone convince you of the merits of
the first mortar with colloidal Super Bond. Join our
hundreds of users! )

Protect your Company's brick dollars mow—
before you have a joint failure. Test it yourself,
Write for a sample on your letterhead today. Don't
wait until it's too late!

The new Zolling-Anglberg Power Sta-
tion of the Isar-Amperwerke A.G.
Munich. I. W. Fadinger and K.
Kohler. Tech. Uberw. 1959, 11 (Oct.)
365~72 (in German).

The methods used for carrving out
the tests on the boiler and turbine are
described and the results tabulated.
The thermal efficiency of the boiler
was 93.1 per cent at normal and 91.7
per cent at m.c.r. and the thermal
efficiency of the whole unit 33.35 per

! cent at an output of 40 MW and 30.65
. per cent at 16 MW or 10200 Btu/

kWh and 11,100 Btu/kWh, resp. RANCE

i
i
i REFRACTORIES COMPANY
|
]
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Progress in Stainless and Heatsy~ -
Resisting Steels. J. Lomas. Engs
Boil. Ho. Rev. 1959, 74 (Oct.) 3181

A review of recent literature in U
field of corrosion and high-temperat
resistant steels, welding techniq!
and electrodes, abrasion resista}
steels and the production of stainlg
steel by extrusion for conventign
and nuclear power stations. »
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The Effect of Alloying Mild Steel
Its Resistance to Stress-Co
Cracking. R. N. Parkins and

Department P 3125 Francs Read
Snow Shoa, Pennsylvania

The Klockner Power Station at e tae . "y -

% ' Castrop-Rauxel. A. Brackel and H.

D Pt o 1 A,y §S-
E ey

~
P

78 April 1960 / COMBUSTICH

g G A
v A

g
W A




m. J. Iron & Steel Inst. 1959,
(Sept.) 45-7. )
#e yesistance to stress-corrosion
xing of mild steels could be im-
&by addition to Cr and of up to
o .

recat’ Al

Infit. _.e of Chromium Diffusion
n the Thermal Oxidation Proper-
of Steels and of Nickel- and

ilt-Base Alloys. R. L. Samuel |

T. P. Hoar. Metallurgia 1959,
Sept.) 75-80.

he increased resistance to oxida-
of steels and Ni and Co base
s by the surface treatment with
;demonstrated. Chromising may
alter the nature of the oxidation.

alts and Problems. of Develop-
t of Graphite for Reactors in
many. E. Fitzer, M. Beutell, E.
opil and K. W. F. Etzel. Atom-
energie 1959, 4 (Nov.) 449-55 (in
man).

his first part deals with the pro-

don of graphite of 99.999 per cent |

: carbon and presents data of elec-
il and thermal conductivity, ther-
and volumetric expansion.

tdcator Scores Breakthrough in
ing Titanium Clad Steel. Anon.
11959, 145 (Oct. 19) 152-3.

he mild steel plate of 0.5 in. thick-
. and titanium cladding plate of
‘8 ir +hickness were bonded to-
ler a brazing metal under
uum. The welds between plates
fittings were made by an inter-
llary silver inlay with a titanium
r strap.

ded and Rolled Joints in High-
ssure Preheaters. H. Haferkamp
.t V.G.B. No. 62 1959, (Oct.)
-7 (in German).

1 rolled and welded joints of tubes
ube plates for high-pressure feed-
er preheaters leakage occurred
‘i the welding was carriedout by the
m arc process but not if oxyacety-
- welding was used. In the former
weld pool is small and solidifies so
kly that gas bubbles from evapo-
ng moisture are trapped, in the
er the pool is larger and its solidi-
tion takes longer so that the gas
ibles can escape.

: Application of Dimensional An-
sis to the Determination of the
ximum Temperature Difference in
indrical Fuel Elements. W. Katt-
kel.  Atomkernenergie 1959, 4
pt.), 356-9 (in German).

“he analysis shows that a fuel ele-
1t 1ld be so designed that the
tpe. ure difference becomes a
limum and the resultant thermal
'sses remain within the given limits.
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IT’s lﬁe deﬂl:flbll
THAT COUNTS

B&O bituminous merits your winning

decision for sensible plant operating reasons.
(1) Volume supply in wide variety is a sure bet to
outlast current competitive fuels. (2) Sources are
nearest to major consumption—always depend-
able. (3) Mining and burning developments con-
tinually tailor bituminous to greater efficiency.
Bet on B&O Bituminous! Ask our man!

CONSULT COAL TRAFFIC DEPARTMENT, B& O RAILROAD
BALTIMORE 1, MD. Phone: LExington 9-0400

BALTIMORE & OHIO RAILROAD

BITUMINOUS COALlS FOR EVERY PURPOSE
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DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION - .

3 .
pPH C. McCABE, Editor and . volume 31  number 11 May 1960 i
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_HINDENLANG, Associate Editor
:RT D. TAFT, Business Manager
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.ed monthly by COMBUSTION PUB-

16 COMPANY, INC,, 200 Madison
New York 16. A SUBSIDIARY OF
JUSTION ENGINEERING, INC,

s McDonough, President

J, Santry, Jr., Vice-President

Power for Peaking . . . 28
Clarence C. Franck, Sr. ‘ ,

The current discussions of pecking as a utility
system oid 'is brought into sharp focus and its

A s e Y

rro.

strauss, Treasurer pros and cons ably advanced.

1 A Ennis, Secretary

JUSTION is sent grotis to engineers in .
5, A - charge of steam piants from Steam Power Plant Clinic XVI . . . 39
o r hr ecapacity up; and to B
fing & _.aeers in this field. To others L. Karassik
sbscription rate, including postage, is
the United States, $5.50 in Canada.
8 in Latin America and other countfries,
copies: Domestic, 40 cents, Foreign,
a5 plus postage. Copyright 1960 by

R IR

R T AL T N L T E veuppay

This highly successful series on pumping and
feedwater cycle problems sees its author tackle
Jhe problems of recirculation and sudden loss

PR % o o Bt A e 8

TR A Y .-,nl‘z'E Do e

o besms

stion Publishing Company, Inc. Pub-
1 Office, Easton, Pa. Issued the middle of load. -
month of publication. . ¥

tance under Section 34.64, PL. & R, RN
ized by United States Post Office. American Power Conference—| . . . 43 .

SUSTION publishes its annual index in
ne issue ond is indexed regulorly by
ering index, Inc. and oiso in the
-d Science & Technology Index.

The first of a two-part abstract of the principal
papers at the Power Conference—subjects cover such
central station design, peaking, industrial power.
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d b m b o

agazine is now reproduced and dis-
d to libraries on microfilm by University
dms of Ann Arbor, Michigan.
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Economic Sizing of Condenisers Through the Use of the Digital Com-
puter .-. . 49

Marion J. Archbold, Frank V. Miholits, Ami Leidner, Conrad E. Person

pre

Striking use of modern
architectural lines for outdoor
bower plants feature new
City of Burbank, Calif. plant.

T e T e

The many variables affecting the operating costs

A heANR Y g T At

and life of a condenser are examined by computer fi
techniques and the optimum components selected. 5 :
First of two parts. 3 ;
ShEH:
';
Abstracts from the Technical Press—Abroad and Domestic . . . 55 } i
] _ :
Editorials; Keeping the Wellhead Fed . . . 27 §
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‘Abstracts From the Technical Press—Abroad and Domestic

(Drown from the Monthly Technical Bulletin, International Combustion,
Lid., London, W. C. 1)

rinding, Screening and Filtering

ne Grinding in Mechanically Driven
apact Mills. W. Beushausen. Chem.
:g. Tech. 1959, 31 (Sept.), 553-60
a German).
The features particular to grinding
" impact are described and compared
ith other methods and the fields of
yplication outlined. Various designs
impact mills are illustrated. The
lationship between energyv consump-
>n and fineness of grinding, .effect
1d influence of air as carrier, the
‘mminution process in the machines,
¢ influence of impact velocity on
1eness of grinding and the efficiency
the comminution process by impact
e discussed.

perational Data on a Ring-Ball
ilverizer. F. J. Hiorns and C. P.
wles, J. Inst. Fuel 1959, 32 (Oct.),
4-=73.

Tests were carried out on a ring-
Jdl ™" with different coals and the
sult a statistical analysis of the
sts with two coals are presented.
ne significance of the effects of air
te, classifier and fuel: air ratio set-
1gs on fineness and rate of output
.d power consumption is shown.
simpler analysis is used to relate
ntrol board readings to these same
ctors and recommendations for the
i seration of such mills "are made.
tamples of nomograms are givén
1ich permit obtaining fineness and
te of output from control board
adings; these give the mill operator
lormation that is not normally avail-
le.

ectro-Hydraulic Crushing of Coal.
L. Losev, A N. Mel'Nikova, F. Ya.
prykin and L. A. Yutkin, Vestaik
tad. Nauk SSSR. 1959 (6) 62-5.
LU Transl. 1959 (Oct.), 34-8.

In this process electrical energy is
-ectly converted into mechanical
ergy by passing a continuous suc-
ssion of high voltage transient elec-
cal discharges with very steep front
d short current-impulse through
.ter in a tank in which the coal is
omerged. Two hydraulic shocks are
nerated, a primary effect and a
vitt  1al; in the first the spark
ann.. enlarges and forms an ex-
ndmg cavity which then collapses
ultrasonic speed and gemerates a
:ond hydraulic shock. Results ob-

YMBUSTION / May 1960

) tained with Moscow bituminous and

tensile strength to-spec. gravity ratio
of the material. It is shown that the
separation effect of the rotor can be
increased only by increasing its length
but not its diameter.

Radiometric Absorption Analysis. I.
Possibilities of Chemical Ultimate
Analysis with a Methane Flow Coun-
ter as Ray Detector. L. Wiesner.
BrennstChemie 1959, 40 (Sept.) 273-8
(in German). .
The advantages of the methane
counter over the Geiger-Miiller coun-
ter are discussed and the instrument
and its application are described.
The quantitative determination of
hydrogen, oxygen, phosphorous, sul-
fur, lead, chiorine and iodine is pre-
sented; simultaneous determination
of several elements is possible. The
question of costs is discussed.

brown coal are given. The ash and
sulfur contents of the coal were re-
duced but its chemical composition
was not changed, nor was it oxidized
to a significant extent.

Capacity, Separating Effect and Di-
mensions of Solid-Bowl Centrifuges.
H. F. Trawinski. Chem. Ing. Tech.
1959, 31 (Oct.), 6616 (in German).
Phase segregation in the centrifuge
is governed by Stokes' law by which
the suspension is characterized by the
settling velocity in a gravity field.
The controlling parameters are the
bowl surface and the centrifugal ac-
celeration. In these the length, diam-
eter and rate of rotation are con-
tained. Diameter and rate of rotation
can be eliminated by introducing the

Analysis and Testing

The Differential Thermal Analysis
as a Method of Evaluation of Coals.
C. Kroger, H. Hovestadt and E.
Bade. BrennstChemie 1959, 40
(Sept.), 286~9 (in German).

The influence of inert, oxidizing
and salt forming oxides and of iron
and copper on the behavior of macer-

CONVEYOR
SYSTEMS
Designed—Built—Installed
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Bulk coal handling problems sold .

.. .through the knowledge and skill gained in designing, building
and installing conveyor systems that solved tough coal handling
A problems for some of the largest frms in the country.
Every installation by Sy-Co is individually designed to meet

Reputation for a particular problem and planned for the maximum:
Dependability « Efficiency
:’J::d"“’" « Economy of installation and operation
Possestion « Economy of maintenance.
If you have a coal handling problem . . . we'll be happy to
share it. Write us for descriptive literature.

ENGINEERED
= CONVEYOR g

il SY-CO CORP.

594 Industrial Avenue Paramus, New Jersey COlfax 1-1414
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als during differential thermal analy-
sis is described. Characteristic ef-
fects are obtained with euprous oxide

-which make possible a characteriza-

tion of the coal substance. The
mineral content of coals, especially of
enriched fractions, can be determined
by differential thermal analysis faster
and almost as far as with X-ray an-
alysis.

Problems of Air Pollution in Germany.
H. Lent. J.Inst. Fuel 1959, 32 (Oct.),
485-301. .

The ways in which the air pollution
problem is being tackled in Germany
are outlined. Pollution caused by
large and small industrial power
plants and by domestic heating is
discussed. Sulfur dioxide is regarded
as the most common pollutant and
recent evidence of damage to flora and
fauna caused by SO, cited. The task
of the Clean Air Commission set up in
Germany is defined.

Instruments and Controls

Engineering Design by Digital Com-
puters, B. J. Chalmers. Research
1959, 12 (Oct./Nov.) 390-4.

The application of digital computers
to design problems in general and their
ability to optimize a design owing to
their discrimination facility are pre-
sented. It is shown that computers
can be used for both design details
and complete designs and that results
are obtained in a fraction of the time
needed by human effort.

Electronic Boiler Control. Anon.
Elect. Rev. 1959, 165 (Nov. 13) 635~42.

At Little Barford “B” station an
electronic control system has been
installed in which the controlling
parameters are the steam pressure and
air/steam flow at the superheater out-
let. Transmitters, three-term proc-
ess controllers, single analogue com-
puters and electro-hvdraulic posi-
tioners control combustion, steam
temperature and mill feed. The sys-
tem is described in detail.

A New Sensitive Temperature Detec-
tor for Use in High Pressure Fluid
Piping. D. Robertson. A4.S.M.E.
Preprint No. 59-A-201 1959, (Dec.) 7
PP

A new composite thermocouple in a
swaged plug has been developed for
measuring temperature changes in the
steam flowing through a heavy-wall
pipe. Details of design and response
time are given.

A Thermocouple for Reactor Control.
J. L. Ayre. Nucl. Pwr. 1959, 4 (Dec.)
117-8.

The design of the thermocouple for
measuring the outlet temperatures of
the gas and the tests made to find the

56

FROM
BOILER WATER...

DEOXY-SOL

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for
high pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
gate all at the same time ... yet adds
no solids.

Stocks in Newark, N. J., Chicago,
Ill., Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

- , «
Fairmount
CHEMICAL CO., INC.
136 Liberty St.. New York 6 N. Y.

a

best way of its installation jin th
channel are described.

Radioactive Level Gauges. 7.
Cameron and E. W. Pulsford, Bry
Chem. Engng. 1959, 4 (Nov.) 605~7,

Instruments employing radioactiye
sources for detecting the liquid Jeve
inside tubes, tanks and drums are
described.

Nuclear Energy

Neutron Research. Anon. Ny
Energy Engr. 1959, 13 (Oct.), 4914

Research carried out at the U, g
Bureau of Standards and the estap,
lishment of a national neutron stand-
ard are described. Details are givey
of improvements in the accuracy of
neutron measurements, neutron cross.
section measurements, selection of
sources, ‘'‘button” detectors, v-ray
dosimeters and the checking of theory
by experiments.

Approximate Calculation of the Syr.
face Loss of a Reactor. M. Ledinegg.
Atomkernenergie 1959, 4 (Sept.), 351~¢
(in German). -

Good agreement has been found jp
calculating neutron losses by the
simple diffusion law and the twp.
group theory, the former being much
simpler and less time consuming.

Perturbation Methods for Reactor
Diffusion Equations. L. H. Holway.
Nucl. Sci. Engng. 1959, 6 (Sept.) 191~
201.

A new method for solving the dif.
fusion equations has been developed
and is illustrated by examples, "™

Heat Stresses in Steel Walls of Re-
actor Pressure Vessels under Ney-
tron Bombardment and One-Sided
Cooling. G. Grass. Atomkernener-
gie 1959, 4 (Sept.), 364~8 (in German),

Equations are derived for the tem-
perature gradient and thermal stresses
in steel walls under neutron bombard-
ment as a function of number and
energy of the neutronms, steel proper-
ties and vessel dimensions. The re-
sults are given in tables and graphs.

="

Structural Design in High-Tempers-
ture Reactors. N. H. Triner. Ns-
cleonics 1959, 17 (Oct.), 78-81. 'xzf
For the design of high-temperature
reactors more emphasis must be put
on experimental investigations _into
the load stress, displacement stress,
thermal stress and creep of the mate
rials to be used to be sure that:the
calculations are based on valid dath

NS
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ations Sir John Cockroft spoke of
¢ danger of leakage from air-cooled
actors (escape of iodine-131, stron-
1m-90, strontium-89 and caesinm-
\7), gas-cooled reactors and fast
actor~ and efforts to reduce hazards.
e s ed the many variables in-
Jved 1n the spread of these poisoms
.d their uptake by animals and hu-
ans, the necessity for reliable meas-
ements, and international coopera-
n in this field and finally discussed
scharge of radioactive effluent into
-ers and storage methods.

omic Review. Thermonuclear Re-
/al.  Anon. Engineering 1959, 188
ct. 30) 406~7. ) )

Brief abstracts are presented of the
pers to the Uppsala conference on
iization phenomena and the London
aference on very high temperature
vsics, both topics being related to
-earch into thermonuclear fusion.

e Industrial Future for Large Radia-
n Sources. S. Jefferson. Nucl
ur. 1959, 4 (Nov.) 104-3.

Useful applications of large sources
radiation were discussed at a con-
ence in Warsaw in September 1939.
survey of the proceedings is pre-
ited.

idation of Graphite in Reactors.
Tomlinson. Nucl. Pwr. 1959, 4
ov  T-8. :
The _asoms for the large discrep-
zies found in recent publications are
cussed. It is shown that reason-
e agreement is possible if allowance
nade for the differences in the pa-
neters used.

ermal Instability Due to Graphite
idation. P. J. Robinson and J. C.
vlor. Nwel Engng. 1939, 4 (Nov.)
=3.

t is shown that once the heat
werated by oxidation of the graph-
exceeds that lost to the surround-
s the rise of temperature is rapid
1 leads to fires difficult to extin-
sh, ’

nperature Distribution in Double-
w Reactor Cooling Channels. II.
D. Baehr and W. Strewe. Adfom-
nenergie 1959, 4 (Oct.) 398-402 (in
‘man).
“he second part compares parallel
counferflow with regard to heat
1sfer and pressure drop and shows
t counterflow heat transfer is far
erior to parallel fiow but that this
antage may be nullified by the
itly increased pressure drop. In
it ooled by superheated steam
Qi .> the higher pressure drop is
lesser importance than in gas-
led reactors. A calculated ex-
e shows these effects,
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with super bond

Revolutionary new mortar gives you
stronger hond-protects your brick dollars

Colloidal bond used in
Franset SB isshown dur-
ing digestion cycle.

Resists Joint penetration—has Jow iron plus five
other features. It doesn't make sense to be careless
about your bonding material when you're so careful
about your brick. Particularly when brickwork is
only as strong as its joint. But you can protect your
Company's brick dollars with Franset With Super
Bond. It's the first and enly mortar with this
special colloidal bond having twice the bonding
strength of many well known joint materials.
Franset With Super Bond has even more benefits.

fow iron—Less than 197 iron means greater resist-
ances to carbon and reduting atmosphere, high
sulphur oils, etc.

high or lew duty service—It can be used up to
3000°F.

workability plus—It's easier to trowel, adhere and
to work because of unusual plasticity, no settling
or remixing either,

non-shrinking Jeints—There's no shrinking of joints
either,

corindon-kyanite combination ~ Corindon- Kyanite
combination base materials give added stability,
higher fusion and higher slag resistances. It's qual-
ity controlled too with consistency from drum to
drum~unlike some well known mortars,

Don't let us alone convince you of the merits of
the first mortar with colloidal Super Bond. Join our
hundreds of users! .

Protect your Company's brick dollars now—
before you have a joint failure. Test it yourself,
Write for a sample on your letterhead today. Don't
wait until it's too late!

1

J. H.
RANCE

- REFRACTORIES COMPANY
Department P 3125 France Raad

Snow Shoe, Pennsylvanie’

In Canada: Standard Retractories Ltd., Hamitton, Ont.

A New Method for the Calculation of
Thermal Utilization in Heterogeneous
Reactors. A. Kirchenmaver. Atom-
kernenergie 1959, 4 (Oct.) 395-7 (in
German).

A method for simplifying the calcu-
lation is described.

The Thermal TUtilizatipn of the
Heterogeneous Reactor in the Light
of the Two-group Theory. A. Kir-
chenmayer. Atomkernenergie 1959, 4
(Oct.) 397-8 (in German).

The application of the new method
of calculation described in the previ-
ous article is presented.

Calculation of Fast Neutron Multi-
plication in Thick Fuel Elements,
K. O. Thieltheim. Atomkernencrgie
1959, 4 (Nov.) 429-37 (in German).

Fast neutron multiplication has
been calculated by means of a digital
computer taking into account change
of neutron collision probability in the
course of a chain reaction initiated by
a fast primary neutron and the reduc-
tion of kinetic energy of fast neutrons
by inelastic scatter on fuel atom nuclei
and their influence on multiplication.
In thin fuel elements both these fac-
tors need not be taken into account.
The results are tabulated.

The Power of a Heavy Water Reactor
During an Emergency Shutdown.
I. M. El-lbiary. Nucl. Energy Engr.
1959, 13 (Nov.) 545-9.

Experimental results and those ob-
tained by a simulator are compared
and from the best fit of various theo-
retical solutions the value of the shut
down reactivity determined.

The Breeder Goes Critical. Anon.
Nucl. Pwr. 1959, 4 (Dec.) 93.

The Dounreay fast breeder reactor
(15 MWe) went critical on November
14, 1959. The main reactor data are
given.

Commissioning and Start-Up. J. L.
Phillips. Nucl. Pwr. 1959, 4 (Dec.)
94-100.

The steps leading up to the com-
missioning of the Dounreay reactor
are detailed: 1. Construction tests;
2. Staff training; 3. Commissioning:
(a) dry testing; (b) metal charging;
(c) wet testing; (d) final approach.

Instrumentation and Control. K. R.
Sandiford. Nucl. Pwr. 1959, 4 (Dec.)
1002-102a.

The instruments for neutron flux,
coolant flow and temperature meas-
urement and the control system based
on the insertion of 12 mobile fuel ele-
ment rods from below and three boron
rods from above are described.
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Behavior of Ultrasonics in the Pres-
ence of Various Types of Defects
Which May Be Found in Welds.
P. Bastien and M. Evrard. Soudage
1959, 13 (Sept./Oct.) 347-57 (in
French).

Tests were carried out by various

"faboratories on identical pieces exhibit-

ing three types of defects, lack of pene-
tration, blow holes and slag inclusions.
The results have led to the deter-
mination of thé behavior of ultrasonics
with respect to the typical defects
considered and the definition of the
nature of these defects from the form
of the recorded oscillograms.

A Test to Anticipate the Performance
of Steam Piping at S000 Psi and 1200
F. G.C.Wiedersum. A4.S.M.E. Pre-
prind 59-A-230 1959, (Dec.) 8 pp.

A test rig has been set up containing
a length of welded pipe of the material
used in the plant in which operating
conditions are simulated as nearly as
possible and periodic checks can be
made of the changes in the weld and
material due to thermal and internal
pressure stresses. .The rig and the
tvpe of tests to be made are described.

Fuel Research. Annual Report for
Year Ending 30th June, 1959. Com-
monwealth Scientific and Industrial
Research Organisation. Coal Re-

search Section. P.O. Box 3, Chats-

wood N.S.W. 1959, 18 pp.

The research undertaken by the
Coal Research Section is outlined
under the headings: 1. General; 2.
Coal Utilization: (@) carbonization;
(b) chemicals from coal; {(¢) combus-
tion and gasification; 3. Examination
of coal seams.

Fuels: Sources, Properties and Prepara-
tion

Factors to Consider in the Use and
Application of Industrial Coals. U. B
Yeager. ASME Preprint No. 359-
Fu-2, 1959 (Oct.), 9 pp.

Coal properties and their effects
are discussed in relation to the firing
equipment intended to be used. Itis

stressed that in almost all cases a :

washed coal will be more economical
than a run-of-mine coal.

Effect of Coal Characteristics on Com-
bustion Performance. T. S. Spicer.
Coal Utiliz. 1959, 13 (Nov.), 19-23.

The coals most suitable for single-
retort, multiple-retort, spreader stoker,
traveling grate, pulverized fuel and cv-
clone firing are discussed and the prop-
erties most important for each type of
firing tabulated.

High Pressure Water Loop in Dido.
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FURNACE
BLOK’

REPLACES
FIREBRICK

FURNACE BLOK MAKES SUPERIOR SERVICE MONO-
LITHIC REFRACTORY WALL AND ROOF CONSTRUC-
TION ECONOMICALLY FEASIBLE. NO WOODEN FORMS
REQUIRED. NO SKILLED LABOR.

3 TO 10 TIMES
FASTER INSTALLATION

Time and labor saving almost unbefievable. No individual
trowelling and bonding. No exacting operations. One
9 x 13%" x 13% " FURNACE BLOK equals the volume
of sixteen standard 9" firebrick.

BETTER SERVICE

. No brick-to-brick joints, Less spalling. Better insulating
value. Lower heat storage.

CASE HISTORY: FURNACE BLOK used in walls of ash
hopper. Salt water quench. Previous firebrick lasted 6
months, After one year of service, FURNACE BLOK still
satistactory.

FURNACE BLOX, when filled,
produce o monolithic structure

FURNACE BLOK INFORMATION KIT

Contains technical information,
installation photos, cost compari-
sons and prices,
Write for your
KIT today.

LU ITRPR WES SRTPRPAPE poeTw |
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r - -
Castable and Bonding Refractories; FURNACE BLOX;
Blankets, Bleck, Plostic ond Fill Insulatiens.

Manufacturers ofl
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(Dec.) 103-8.

An account is given of the installa-
tion of the loop in the reactor, meas-
urements and safety arrangements,
Jeakage from the loop and welding
precautions, in-pile test section, valves
and  “missioning tests. These lat-
ter sisted in measurements of
leakage rate, in testing the emergency
blowdown system and instrumenta-
tion, and in establishing a start-up
procedure,

Grinding, Screening and Filtering

Some Experience of Coal Grinding
Plant Tests on a Ring-Ball Mill and a
Tube Mill. A. Fitton and R. Jack-
son.. J. Inst. Fuel 1939, 32 (Nov.
3209, :

The results obtained with these two
vpes of mills tested (ring-ball mill at
.ittle Barford and tube mill at Brims-
iown) and published earlier have now
reen compared and some conclusions
wrawn of power consumption, drying
apacity, fineness of grinding and out-
ut, The ring-ball mill appears to be
1ore suitable for varving loads, the
ube mill for steady conditions at high
ads; the drying capacity and fineness
f grinding of the former is higher.

‘ower consumption shows little dif-

rence.

he Effect of the Speed of Rotation
ud the Design ofthe Lining on the
erf ince of a Drum-type Ball
Till. 4. L. Koutman. Teploener-
stika 1959, (Nov.) 24-8 (in Russian).
| The results of experimental investi-

itions are presented and recom-
endations made on the speed of rota--
on and the design of the mill lining.

1alysis and Testing, Research

1alytical Determination of Moisture
mtent of Brown Coal and Low
amperature Brown Coal Coke by
rying with High Frequency Heating.
Jandasek. BrennsiChemie 1939, 40
ret.) 309-14 (in German).
Tests are described which had the
Jlowing results: 1. Moisture deter-
nation of brown coal and moist coke
difference using high frequency
ating (17Mc s, 3-6 kV) was suffici-
tv accurate and agreed well with
> xyvlol distillation method: 2. The
ne required was about 15 min; 3.
te method is specially useful for
ies determinations; 4. Avoidance of
dation and of chemicals are added
vantages. The procedure used is
scribed in detail.

netrants for Non-Destructive test-
. Schnurmann. Engineering
39, aud (Nov. 20) 515.

A tfrief review of the techniques and

MBUSTION ; May 1960

- Highest -Standard in Boiler
and Pressure Tubing

Every length of Standard Bofler and
Pressure Tubling is tested at prassures
far beyond code requirements and
can be readily bent or otherwiss

HOW Standard’s electric weld boiler tubing is available in much
heavier wall thickness than has heretofore been produced. Thus, this
extremely uniform tube can be used for still higher pressures.

Wall thicknesses up to .220" minimum wall in 2” outside diameter
and smaller can be supplied. This will permit allowable pressures well
above 2,500 lbs. for tubes expanded into headers or drums or for
tubes absorbing heat in water tube units. Larger diameters can be
supplied up to .280” minimum wall.

The smooth surface and uniform wall help to reduce thermal
stresses and permit better control of rolling tubes into headers or drums.

Nowhere will you find any more modern
and complete facilities for precision manu- FREE
facture and inspection of boiler and pres- 8-page folder on
sure tubing than you’ll find at Standard. all Standard prod-

For complete information on all ucts. Write address

,.g ) below.

Standard products and services send for
free 8-page folder today.

STANDARD

THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION

24400 Plymouth Road ¢ Detroit 39, Michigan

Welded stainless tubing and pipe » Welded carbon steel mechanical « Boiler and Heat Exchanger
Exclusive r_xixdtzgd patterns » Special Shapes » Oil Well Tubing and Casing
ngthé_Wezg t Pipe « Steel Tubing—Sizes: 14" OD to 6 OD—.028 to .270 wall
inless Pipe and Tubing—Sizes ¥{" OD to 43{°* OD—.020 to .187 wall.
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“What could be simpler?

Your boiler water is a conductor;

lts rise and fall can be made to
make and break circuits;

Housing protects
electrode fittings

ARA

T o

- @) operate alarms

"%

cimcuy
OPEN

| © actuate fuel cut-out
—%ﬁ ——— © start and stop pumps

e —r]
— CIRCUIT QLOSED
b e e e

IS i~ Sagis=iR

RELIANCE ELECTRODE LEVALARMS GIVE YOU
INSTANT ACTION — at exact pre-set water levels. Minute
transformer-isolated currents pass through boiler water in the
column — actuate controls through relays. From one function
(fuel cut-out or low water alarm) to combinations of up to five
or more are passible with a Levalarm: low or/and high water
level alarm, fuel cut-out, start and stop pumps, etc.

Electrode Levalarms are entirely electrical; they do not depend .
on vacuum tubes or magnets — have no stuffing boxes or bel-
lows. Models available for every pressure or temperature.

It will pay you to get full information on Reliance Levalarms.
Write the factory or contact nearest Reliance Representative. -

% : The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio
- Rels
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. BOILER SAFETY
DEVICES

Relationship of Coal Ash Vileodt, t
Chemical Composition. W. L. g,
and "J. B. Mecllroy. Counusnge
1959, 31 (Nov.), 41-8. N
Two methods are described {,
assessing the suitability of a cog] fo:
use in a slagging furnace. One is ¢,
calculation of the USBM eqmvg_len:
silica percentage in which the fery
percentage is also calculated by 4
given equation, and which gives gy
indication of the temperature of th,
critical viscosity. The other is th,
basic-to-acid-ratio method which jg
carried out at or corrected to 20 ferrjc
percentage. This latter method jg
specially useful for calculating the
amount of flux required to obtain 5
desired viscosity. - )

The Suitability of Foreign and Home.
produced Fuels for the Operation of
Slagging Furnaces. Pt. I. Bitumi-
nous Coals. T. Geissler. Energie
1959, 11 (Nov.), 526-34 (in German),

Based on large-scale investigationg
an equation has been established for
the calculation of a coal coefficient
K, from which the suitability or
otherwise of a coal for slagging furnace
operation can be deduced. The equa-
tion is: K, = Ki.Ks. K3 Ko K¢ + K,
where K, is dependent on ash content,
K, on moisture, K3 on volatiles, K,
ou ash fusion point, K; on air preheat
temperature with V.M. as parameter,
and K¢ on boiler output. The values
of these coefficients can be taken from
graphs, Values of K,: from 0.7-1.2
(Class 1) very suitable, 0.5-0.7 (Class
1I) suitable, 0.3-0.5 (Class III) just
suitable, 0.2-0.3 (Class IV) difficult
operation, 0.1-0.2 (Class V) very
difficult operation, 0-0.1 (Class VI)
unsuitable. The influence of slagging
furnace design is to be discussed in a
following article.

The Removal of Chlorides from Coal
by Leaching. I. Laboratory Experi-
ments. G. N. Daybell and E. W. F,
Gillham. J. Inst. Fuel 1959, 32
{Dec.), 5389-96.

The laboratory tests have shown
that the chlorine content of slacks
can be materially reduced in a very
short time by washing with water.
It is suggested that coal of high chlo-
rine content could be transformed into
a harmless fuel by exposing it in &
thin layer to weathering (raim).

Further Studies on the Mechanism of
the Oxidation of Coal. B.:K.
Mazumdar, S. K. Chakrabartty,; M.
Saha, K. S. Anand and A. it
Fuel 1959, 38 (Oct.), 469-82.

The studies indicate two stages |
coal oxidation: below 200 C theoa
structure is reduced to its arom
skeleton, above 200 C rupture of:
rings starts. P/

R
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Economic Sizing of andensers Through the Use of the Digital Com-
puter—II . . 38

. Marion J. Archbold, Frank V. Miholits, Ami Leidner, Conrad E. Person

Second of a two-part article.  The author spells out the
data and the.formulae required for programming the
selection on a computer.

Steam Power Plant Clinic XVl . . .45
1. Karassik

Herein the author tackles the queries of what effect
temperature has on NPSH for boiler feed pumps and why

the greater spread between rated capacity over expected
maximum flow for a condensate pump as against a boiler feed
pump.

American Power Conference—IJl . . 48

The second of the usual two-part coverage of this highly im-
portant meeting—this time we cover condensers, large
steam turbine generators, fuels.

Development Experience With Prototype Gas Turbines . . .55
J. E. Cook

The author's company experience with prototype gas turbines
as blower drives in place of steam turbines is well covered.
The share and share alike requirement between purchaser

of a protofype and its manufacturer is also developed.

Abstracts from the Technical Press—Abroad and Domestic . . . 61
Editorials: On Mountain Climbing . . 37

Annuval Index . . . 73-77
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{(D:awn from the Monthly Technical Bulletin, International Combustion,
i¥d., London, W. C. 1)

Fue!  Sources, Properties and
Pre, ition

The -Chemistry of Carbomzatlon In-
vestigated on Polymeric Bituminous
Coal Model Substances VII. Ap-
plication .of the New Insight to Bi-
tuminous Coal. D. W. van Krevelen,
P. M. ]. Wolfs'and H. 1. Waterman.
Brennst Chem. 1939, 40 (Dec.), 371-7
(in German).

The new knowledge gained from
the results of the studies described
in the previous articles is discussed
with reference to its application to
the coking mechanism of bituminous
coal. Analogies have been found for
the temperature range of decomposi-
tion and plasticity, selectivity of
gas and tar formation, course of
composition of decomposition prod-
ucts and influence of temperature-
time historv. A new equation for the
condensed ring number has been
derived and the average number of
bridges per average structure unit is
probably 1-1.3 for bituminous coal.
Tentative conclusions are drawn of the
functional distribution of the ele-
ments, especially hydrogen.

The-+o-gravimetric Studies of Coal
an: odel-substances.” J. A. Cor-
rales and D. W. van Krevelen.
J. Inst. Fuel 1960, 33 (Jan.), 10-6.
The investigdtions included: (1)
physical devolatilization and chemical
decomposition of pure substances;
(2) wvaporization of mixtures; (3)
mixed vaporization and decomposi-
tion: «4) vaporization of substances
absorbed inside porous’ materials;
(5) decomposition of coal: (6) devola-
tilization of impregnated coals.

Prediction of the Coke Quality from
Composition of Coking Blends of

Medium- and Low-volatile Coals. -

D. W. van Krevelen, F. J. Huntjens
and A. H. Wilms. J. Inst. Fuel
1960. 33 (Jan.), 3-9.

It is shown that results obtained
ny the dilatometer test can be used to
decide 10 what particle size the coals
.n a blend have to be ground to
aroduce a coke of satisfactory quality.

Steam Generation and Power
*roduction

Thermo-dynamic Properties of Na-
ural and Heavy Water. V. A. Kiril-
in and S. A. Oulibin. Teploener-
setiF 1959 (Dec.), 77-80 (in Russian).

1  riments have been carried

ZOMBUSTION * June 1960
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out into the density of heavy water.
The thermal properties of DzO and
H,O are compared.

Reference Values of -Specific Heat
¢, for Water and Steam. A. E.
Sheindlin, E. E. Shpilrain and V. V.
Sichev. Teploenergetika 1959 (Dec.),
80-3 (in"Russian).

Existing experimental values for
cp for water and steam are analyvzed

and a table of reference values has’
. been compiled for pressures of up to

700 kg cm.® and temperatures up to
650 C,

Reduced Coeflicients of Frictional
Resistance during Flow of a Steam,
Water Mixture in Pipes. N. 1.
Semenov and B. 1. Sheinin. Tep-
loenergetika 1960, 7 (Jan.), 33-7
(in Russian).

Test data on the resistance of
slightly inclined pipes during the
flow through them of a steam/water
mixture are analvzed and compared
with such information in regard to an
air/water mixture.

C.E.G. B. abstract

Pressure Vessel Overtemperature
Hazards. D. B. Rossheim, J.J. Mur-
phy, G. P. Eschenbrenner and R. S.
Eagle. A.S.M.E. Preprint No. 59-A-
319, 1959, (Dec.), 13 pp.

The nature, sources, effects and
means of detection and control of
excess temperatures in pressure ves-
sels are considered and suggestions
made for design, operating precau-
tions and establishment of a code.

Thermodynamic Investigations of
Boiler Heating Surfaces at High
Heat Release Rates. K. R. Schmidt.
Mitt. V.G.B. No. 63, 1959 (Dec.),
391-401 (in German).

The occurrence of film evaporation,
i.e., the formation of a steam cushion
of low thermal conductivity on the
inside of tube walls, has been investi-
gated as a function of flow velocity,
tube diameter, direction of flow,
wall temperature, pressure and heat
release rate. The results are pre-
sented in graphs and discussed.

Problems of Forced Flow Boilers with
Special Attention to the Steam and
Water Flow. R. Michel. Min. 1.
G.B. No. 63. 1959 (Dec.), 402-14
(in German).

The arrangement of the various
heating surfaces in a forced flow

g e e - rran -
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cussed so that evervwhere sufficient
flow velocities are obtained, excessive
temperatures prevented and the risk
of film evaporation is avoided. Closed
starting and stopping circuits are
recommended.

Recent Boiler Designs with High
and Ultra-High Steam Parameters.
K. F. Roddatis. Teploenergetika 1960,
7, (Jan.), 3-13 (in Russian).

A review is presented of the larger

Russian-produced boilers and their’

elements based on materials supplied
by the Ordzhonikidze Krasnyvi Kotel-
schik Factory, and of decisions of
technical committees of the Rostov
and Moscow Councils and Ministry
of Power Station Construction. De-
tails of numerous boilers are set out
in 7 tables for comparison.

C.E.G.B. abstract

An investigation into the Performance
of a TP-170 Natural Gas Fired Boiler
with Variable Feed Water Tempera-
ture. G. M. Poliakov, A. V. Ilyin,
A. V. Zimachinsky. and G. A. Scha-
pov. Teploenergetika.1959 (Dec.), 51—
5 (in Russian).

The results of tests are presented of
operating the boiler at loads from 110
to 190 t/h and feedwater temperatures
from 150 to 215 C. The relation of
heat loss in the flue gas to the feed
water temperature at constant evapo-
ration is shown.

Industrial Boiler Design. T. B. Hurst
and C. C. Hamilton. A.S.M.E. Pre-
print No. 59-A-78, 1959 (Dec.), 7 pp

The design of boilers with gas, oil
or coal firing is discussed and figures
presented of heat liberation (Btu-
cu ft/hr), heat release rates (Btu
/sq ft/hr), relationship between fur-
nace depth and heat release rate per
ft burner wall, heat release rates for
various types of grates (Btu/sq ft
grate/hr), superheater tube spacing
and range of steam mass flow values.
Designs of furnace walls for pressure-
fired and stoker-fired boilers are
shown.

Modern Steam Generators for the
Firing of Blast Furpace Gas and
Pulverized Coal. K. Nuber. B.W.K.
1959, 11 (Dec.), 566-9 (in German).
The difficulties of designing steam
generators for the firing of blast
furnace gas and pulverized coal either
singly or in any proportion are dis-
cussed and two examples shown of how
these have been solved. In one plant
with 3 boilers each rated at 110 kib/h,
1200 psi and 975 F the gas burners are
instalied in the rear wall of the
furnace: to improve the mixing of
air and gas there are five rows of
six burners each with inserts in each
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purner mouln to lear up’ lhe gas
stream as it is mixed with the air;
the coal is pulverized in a central
plant, stored in intermediary bunkers
and injected through corner burners.
In the other plant with 2 boilers
each rated at 90 kib’h, 1000 psi
and 950 F gas burners of similar
design are installed below the p.f.
burners in each cormer. Since the
fiy ash from these boilers contains up
to 40 per cent combustibles there

" are added to each boiler small verti-

cal water-cooled slagging furnaces
in which a mixture of pulverized coal
and fly ash is burned, the combustion
gases being added to those in the
main” furnace and the water-cooling
system forming part of the main
circulation syvstem.

Inspection of Large Boilers. G. Bar-
nard. Elect. Rev. 1960, 166 (Jan. 1),
8-11.

It is suggested that in addition to
the generally very careful inspections
during fabrication of parts, erection
on site and annual statutory overhaul,
inspections of all electrical equipment
and controls, steam lines, feedwater,
tube samples and instruments be made
by an independent authority to en-
sure trouble-free operation during
the following operating period.

Boiler Furnace Fuel Explosion Survey.
. B. Smith. A.S.M.E. Preprint
No. 59-A-303, 1959 (Dec.), 4 pp.

PATHWAYS OF

AND
BUILDERS

1947 was the year in
which this first torge {400
gpm) automatic ionXchanger
for the removal of silico
“from high pressure boiler
feed woter was instolled.
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Chemical Structure and .
of Coal XXIV—Sound Vem":‘:
Fraction of Aromatic Carbon, D Wd
van Krevelen, H. A. G. Chermin gng
J. Schuyer. Fuel 1939, 38 (Oct,)
483-8. i

A method for calculating the frag.
tion of aromatic carbon in coal fropy
the velocity of sound. density and
elementary analysisis described. The
results obtained by this method gre
practically equal to those from the
densimetric method.

Contribution to the Research into
Coal Structure by van Kreveleny
Method. V. Rona.
1959, 40 (Nov.), 34654 (in German)

The caleunlation of the voluming of
atoms, the accuracy of the determing.
tion of aromaticity and the theoretical
basis and extension of van Krevelen's
method are discussed. The results of
these considerations are claimed to
confirm that bituminous coal consists
of individual molecules of average
molecular weight and is not a poly-
meric substance built up of structural
units.

The Chemistry of Carbonization In-
vestigated on Polymeric Bituminous
Coal Model Substances. VI. The

Brennst.-Chew, = °

LT asll BN

Plastic Behavior during Carboniza.
tion. P.M.]J. Wolfs, H. 1. Waterman

Blazing the Way for
De~l Developments

The causes of boiler explosions,
especially of pulverized coal fired

oS

Some Obsérvations on the Specific | years old, is still in operation, and has been | these model substances analogous to

joined by two more IWT units of similar size

1;51 boilers, have been analyzed and the Agai bri e of how TWT and D. \\_'_. van Kre’velen. Brennsi.-

X most frequent types detailed. Meas- hf:‘;;:ys'g;i:‘;; ‘:’l:ee’f‘:;’;’gjn‘: ot the de- Chem. 1959, 40 (Nov.), 342-8 (in

i) ures to prevent such accidents are | velopment of practical and successful jon- German). “ﬁ”ﬁ: ]
,l' discussed. exchange equipment. The big boiler-water Two ex.treme processes are 8. By
H‘ de-ionizer shown above is now ‘more than 12 | to be possible during carbonization of i
i

Surface of Coals. S. ]J. Gregg and | Jomec . . 1 the behavior of different coals and
g M1 Pope. . Fuel 1959, 38 (Oct.), | 1B this sprawling midwesters, chorisel ERRG | their plastic behavior can be explained
i L " any other early users of ILLCO-WAY . p L explan
[ 501-3. . L. ionXchange have since added to and modern- simply by the position of the de-
! The specific surface of vitrains has | ized their installations as new developments | composition curve relative to .the
K been determined by nitrogen and | became available. softening curve.

n-butane adsorption at 278 K. The

SALARY PLUS

for experienced Design Engineer

tube boilers, steam generators,

industrial heaters. Midwest.

Box 100, CoMBUSTION.
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The pioneering work which IWT started in
1937, with the advent of the first commercial
jonXchange resins, is still being carried on —
for the benefit of present users of IWT equip-

ment, as well as future customers. New ideas,

new processes, new resins, new methods of
construction, new materials, new parts and
accessories — all these are under constant
consideration from the foundation of long
experience and with the zeal of the forward

took.
THIS EXPERIENCE
CAN MEAN A LOT TO YOU

for purification or concentration of
chemical products, be sure to take ad-
vantage of IWT pioneering experience
and specialized knowledge. Call your
IWT representative.

ILLINOIS WATER TREATMENT CO.
840 CEDAR- ST.,. ROCKFORD, ILLINOIS
NEW YORK OFFICE: 131 £. 44th St., New York 17. N.Y,
CANADIAN DIST.: Pumps& Softeners, Ltd., London, Ont.

Mechanical Hondling

Coal Bunker Explosions—Cause and
Prevention. W. W. Hagnauer and
K. W. Hamming. Coal Utilis. 1959,
13 (Nov.), 24-6. .

The conditions in which gas may be
evolved in coal stored in bunkers'are
discussed and the means describéd by
which accumulations of gas and the

(3 d for high-] ey eqe . .
for packaged and largest water e or process Jf: Prif you possibility of explosions ca® o
are considering the use of ion-exchange avoided. These include: (1) S

cient ventilation to remove explosive
gases; (2) elimination of coal dust in
conveyor rooms by proper venﬁla_g:»gq;
(3) improved design of bunkéfS:
reduce hang-up of coal with an
tration of preferred bunker desigs
(4) operating factors including’?
cleaning and inspection,
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vrnaces and Combustion

“he Prevention of Acidic Smut Emis-
ion from Oil-Fired Boilers. Anon.
team Engr. 1960, 29 (Jan.), 114-5,
29 .
Acidic smut emission from oil-
red ereconomic boilers has been
.oppe.. by the injection into the
ue gas of a finelv divided alkaline
vgroscopic . powder (D.C.P.58) the
articles of which provide nuclei for
1e absorption of acid and greasy
articles. The agglomerated particles
re subsequently extracted in a spe-
ally designed “‘Turbocell" dust col-
ctor. The design of the injecting
evice is described briefiv. The intro-
uction of this powder resulted in a
‘duction of the acid dew point of the
ue gas by 20 F.

n Experimental Investigation of
ael Additives in a Supercharged
oiler. R. ]J. Zoschak and R. W.
rvers. A.S.M.E. Preprint No. 59-
-160, 1959 (Dec.), 10 pp.

Pilot plant experiments are de-
'ribed in which various magnesium
1d aluminum compounds were used
. additives to washed fuel oil and
h accumiulations and corrosion stud-
d. The ash deposits were generally
xry heavy but could be removed by
ot blowing. The inhibited ash was
>t corrosive at temperatures up to
300 F with an additive ratio of 1.5
:g: IV. Tentative suggestions are
adr  garding the process of ash
:po.  sormation.

eam Generation and Power Produc-
m .

1e Critical and Two-Phase Flow of
eam. W. G. Steltz. ASME Pre-
int No. 59-A-223, 1959 (Dec.), 8 pp.
nalytical and  digital-computer
udies have been made and are com-
wred to the critical flow of steam.
aoking  velocity, critical pressure
tio and critical flow per unit area
e presented as a function of inlet
nditions. A Mollier diagram gives
e exponent in the wet and super-
ated regions. :

The Effect of Non-Uniform Heat
:stribution on Steam Generation in
tbes. P.G. Morgan. Engng. Boil.
7. Rer. 1959, 74 (Nov.), 336-8.

A summary is presented of a
assian paper dealing with the effect
non-uniform heating on the transi-
n from bubble to film boiling. An
uation for the calculation of the
tical heat flow has been developed.

:velopment of Boiler Design by
dzer Brothers Limited. Anon.
1gng. Boil. Ho. Rer. 1959, 74 (Nov.),
0"

A . .ew of the boilers built by this
m and particularly of the monotube
iler and its controls.
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Why a remote
reading gage

e

@ Most boiler drums are high — direct
gages are far from operating floor.

@ Obstructions often make gages hard
to see — necessitate special equip-
ment or frequent climbing to
inspect.

@ Remote gage saves thousands of steps,
hours of valuable time, Brings gage
reading down to eye level at safe
distance from boilers,

Why Reliance
EYEiHYE

® EYE-HYE assures perfect measurement, de-
pendability and clear reading.

® All-hydrostatic principle — no mechanical
parts — no adjustments on location.

® Reads in liquid, like a conventional gage, but
easier, faster because of illuminated green
indicating fluid.

@ Oldest practical remote gage —
over 13,000 in use ~ on land .
and sea.

@ Economical special attachment
actuates supplementary alarms,
audible or visible, if desired.

@ Available for either wall or panel mounting, .
new wide-visibility EYE-HYEs are made for
any pressure range — up to 3000 psi. Also
long window model for unusual liquid level
variation — for tanks, beaters, etc.

Write for catalog information on EYE-HYE
for your boiler pressure,

-The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ghio

Reliance ==
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Steam Generators for Indirect Stea:
Generation. O. H. Hartman
Energie 1939, 11 (Nov.). 346-8 ¢
German).

The inventor of this type of boil
surveys the development and fields
application which are mainly sma
and medium industrial plants. Tt
great advantage of this boiler is th:
the steam generated directly flows i
a closed circuit which has to be fille
once only with demineralized wate
when starting up and requires ver
little make-up, while the steam fo
consumption is generated in a drum b
heat exchange with the directly gener
ated steam and the feedwater require
ments are thus less onorous. Variou
designs of botlers are illustrated.

Small Boilers for High Heating Tem.
peratures. K. Perl. Energie 1930
11 (Nov.), 548~9 (in German).

The corner-tube boiler has proved
particularly suitable for the generation
of 100,000-200,000 kcal h either at
high pressures (up to 100 atii) when
using steam as heat carrier or at low
pressures (up to 6 atii) using a liquid
heat  transfer medium. Designs
proved successful in operation are
illustrated.

Automatic Coal-Fired Boiler Plant,
Anon. Steam Engr. 1959, 29 (Dec.),
75-9.

A summary is presented of the
papers to the conference held by the
Combustion Engineering Assoc. in
November 1959 dealing with various
aspects of mechanical handling of fuel
and ash, mechanical firing of boilers
and automatic controls for smaller
and larger plants. A few case his-
tories showed the improvements ob-
tainable by such controls.

Vibration Cleaning Boiler Heating
Surfaces. V. I. Chastoukhan and
E. L. Zarechansky. CoMBUSTION
1939, 31 (Nov.), 39-40,

A system of vibrating the tubes of a
La Mont waste heat boiler to free
them from deposits is described.
Vibration periods of  1!/,~2 min.
every 15-20 min. at a frequency of
28-30 ¢/s have proved successful.

Belongs the Future to the Gasifying
Burner? F. Wilkens. Energie 1959,
11 (Nov.), 532-3 (in German).

The “Intherma” burner has been
designed for use with Bunker C oil
preheated to 160 F and gasified with
superheated steam at 1020 F to
produce a gas consisting mainly of
methane. The resulting flame is soft
and hot (1600 F) and because of very
low excess air requirements the CQO,
content of the flue ‘gas is about 15
per cent. Absence of corrosion in the
low-temperature surfaces despite an
exit flue gas temperature of 265 F
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s aseribed to the fact that in the
roduction of the methane all the
1vdrogen in the steam, oil and air is
onsumed so that any SO; formed
annot combine with hydrogen to
sr1a HeS0..

Vater-aside Corrosion and Water
reatment

resent-Day Feedwater Treatment
»r High-Pressure Boilers. P. Hamer.
.ngng. Boil. Ho. Rev. 1959, 74 (Dec.),
78-71, 374, (

An abridged version of the author's
aper to the I.M.E. is presented which
iscussed: (1) Control of steam
urity: (2) deaeration of boiler feed-
ater: (3) solids in steam and de-
asits; (1) steam washers: (3) control

corrosion in boilers: (6) corrosion

the absence of oxygen: (7) idle
silers; (8) acid cleaning.

he Water in Power Station Opera-
an. P. Pracht. Energie 1959, 11
vov.), 314-26 (in German).

A review dealing with: (1) Com-
snents of boiler water: (2) acid
eaning of-boilers on site or of boiler
irts in the works; (3) feedwater
quirements; (4) steam-water sepa-
tion in the drum; (3) feedwater
eatment methods; (6) feedwater
eatment in industrial power stations;
) cooling water treatment; (8)
idi* - to the feedwater.

ide-Out Effect and Decomposition
1enomena in Heating Surfaces of
eam Generators at High Heat
slease Rates.
rerw. 1959, 11 (Nov.), 395-8 (in
:rman).

The occurrence of hide-out and
m evaporation, their dependence on
at release rate, mass flow and salt
ntent of the boiler water, and their
ect on scale formation and tube
lure are discussed.

lubility of Ferric and Cobalt Oxides
Dilute Hydrazine. R. S. Young.
4. Chem. 1959, 35 (Nov.), 549.

Experiments have shown that the
dtection against corrosion of a
:ndby boiler filled with water con-
ning hydrazine at normal tempera-
‘e and pressure is due to direct
wction of hyvdrazine with dissolved
vgen rather than with ferric oxide.

ctors Determining the Purity of
mpletely Demineralized Water.
* Richter. Tech. Mitt. 1959, 52
ov.), 409-12 (in German).
Th  ‘ollowing factors are con-
ere (1) genuine ijon exchange:
ion exchange with subsequent
ctions; (3) adsorption processes;

'MBUSTION * June 1960
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ESPECIALLY DESIGNED

FOR HIGH PRESSURES .

the idéa! HIGH PRESSURE fuel oil pump - -

_for mechanical or steam atomizing oil
burners requiring from 500 ' ‘

to 1200 P
. [d

B R e e 3 R v

TYPE CB

SCREW PUMP

Specifications for High Pressure Fuel Qil Service:

Body—Heavy walls for high pressures. Two intersecting body bores
ground parallel to close tolerances along entire length. ~ Suction and

discharge flanges standard ASA.

Center Bearings—Two fixed double-row, heavy duty, roller bear-
ings at middle of span control possible shaft deflection ot high
pressures, Bearing housing bores ground with body bores insure
concentricity. All bearing parts are ground to close tolerances for
low operating cleorances.

Pumping Screws—Two opposing pairs of intermeshing screws
maintain pump in axial hydraulic balance regardless of discharge
pressure. A specially generated straightline profile between screws
results in minimum slip. Screws are machined for close tolerance
between body and screws, and between intersecting screws.

Timing Gears—Have increased face width for high pressure
service. Proper positioning at factory prevents metallic contact
between screws, eliminating vibration and noise while transmitting
power smoothly.

Inboard and Outboard Bearings—Standard, and selected for
maximum life based on pump's maximum operating conditions. Each
timing gear is supported by a pair of double-row, heavy duty roller
bearings to isolate radial loads from screws. ‘

Shafts—Designed for both high speed and high torque applications.

Stuffing Box—Under suction pressure only. Valve control can be
provided for pressure lubrication and sealing.

Mounting—The pump is adaptable for horizontal, vertical or in-
clined installation.

For complete details, including Selection Nomogroph, write for Bulletin 252.

{5 s s

.-

SR i N P T BRI T

AT

AR,

.:}

REA LN

g

RN

b

R

L

>

A

+
-

65




»

P

e

LOW TEMPERATURE
APPLICATIONS

UP 70
1200°F.

JUDGED
- BEST

BY FAR!

NEW, IMPROVED
INSUL-FELT
BLANKETS

UNIFORM THICKNESS
AND DENSITY

Low K factor. Rosin-bonded min-
eral fiber felt. Laminated and
specially bound. Full body and
thickness.

SHARP EDGES
AND CORNERS

Blanket sections can be butted
closely against each other for
tight fit over surfaces.

WOOL WON'T TEAR

Wire mesh or lath can be re-
moved and wool handled with-
out tearing.
LIGHTWEIGHT,
STRONG, FLEXIBLE

Easier to apply than mineral
wool block.

ATTRACTIVE

IN APPEARANCE

Manufacturers

~\ REFRACTORY. & INSULATION
B o I 1 RN ore ¥ Vg e BT R L
A e W, ',f*%;ges S NEW YORK BN
R Sy o PRI Iy Y N R
oo Sty éﬂ?;m 3

fl Castable ond Bonding Refractories; FURNACE SLOX;
© Blankets, Block, Plastic ond Fill Insviations.

(4) change of charge: (3) chromatc
graphic effects. Their influence o
the final quality of the water is dis
cussed.

Fundamentals of Complete Demiy.
eralization Plant Circuits. H. Lis
and J. Tregl. Tech. Mitt. 1959, 5:
(Nov.), 417-23 (in German).

Arrangements of complete demin
eralization plants for obtaining ane¢
maintaining maximum efficiency angd
economy are discussed and illustrateg
by some actual examples.

Semi- or Fully-Automatic Demineral-
ization Plants. H. V. Nodel. Tech.
M. 1959, 52 (Nov.), 428-32 (in
German).

Both semi- and fully-automatic
plants are described and the difference
in their operation outlined. It is
argued that although the capital
costs of a semi-automatic control are
9 per cent and that of a fullv-auto-
matic control syvstem are 28 per cent
higher than a manually controlled
plant it is almost alwayvs economi-
cally justifiable to install an auto.
matic control syvstem.

Five Gas, Ash and Dust

The Residual Oil Ash Corrosion
Problem. C. J. Sunder. Corrosion
1939, 1S (Nov.), 61-6.

This review is mainly concerned
with the problems of high temperature
corrosion and their prevention. It is
believed that steels containing silicon
and aluminum may be developed
and/or coatings resistant to corrosion
temperatures above 1200 F.  Oil addi-
tives giving equal protection for all
variations of impurities, operating
conditions and materials are less likely
to become available.

Control of Air Pollution from Oil-
Burning Power Plants, H. C. Austin
and W. L. Chadwick. 4SME Pre-
print No. 59-A-71, 1959 (Dec.), 4 pp.
Pilot and full-scale plant tests are
reported on reducing the amount of
particulate matter, SO,, SOs and NO
in the flue gases emitted from oil-
fired boilers. Particulate matter and
SO; can be separately removed in
newly designed precipitators, the SO;
also by adding a stoichiometrical
amount of ammonia. SO, can be
removed by oxidation over a vanadium
catalyst; this method is very expen-
sive. For the separation of NO,
two-stage combustion has proved
best and is at present under extended
investigation in a large boiler. An
infra-red gas analyzer has been de-
veloped for continuous recording of
80, SO; and NO which is much
more accurate and reliable than pre-
vious instruments.
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a te Design 01 LUS-LuuenOr &hw
2as Duct Systems for Coal-Burning
ilestric Generating Stations. E. F.
Xolf, H. L. von Hohenleiten and
. B. Gordon. A.S.M.E. Preprint
vo. 59-A-303, 1959 (Dec.), 5 pp.
Improved dust separation by
han  ‘n design of the gas ducts to
nd .. .o the collectors, have been
ecured by means of transparent
nodels. The difficulties experienced
2 a particular plant and the modi-
cations introduced after model
tudies are described in some detail.’

. Superior Collecting Plate for Elec-
-ostatic Precipitators.- H. J. White
nd W. A. Baxter. A.S.M.E. Pre-
rint No. 59-A-279, 1959 (Dec.), 7
p.

Experimental studies have shown
nat the performance of a solid plate
s collecting electrode is far superior
> an expanded or perforated metal
late. The design of the plate with
s baffles is described.

-ulverized Fuel Ash as a Concrete
.dditive. R. Hammond. Mach.
loyd (Europ. Edit.) 1960, 32 (jan.
), 19-23.

The advantages and disadvantages
{ using fly ash in concrete construc-
on are discussed and some applica-
ons in heavy foundation work and
rge dams described. Fly ash in
onérete is particularly useful where
s .resistance to aggressive water can
2 u*"7ed and early strength is of
inc  aportance.

he Use of Fly Ash in Concrete by
ntario Hydro. .J. N. Mustard and
Macinnis. Engng J. 1959, 42
Jec.); 74-79.
The properties of fly ash concrete
-e discussed and the use of fly ash
both high- and low-pressure grout-
g mixtures at Niagara .and to re-
ace from 20-30 per cent of the we-
ent in appropriate mass and struc-
wral concrete applications at the
Lawrence, Carribau, Whitedog
1id Otter Rapids -projects are de-
ribed. An account is given of the
ethod developed for batching the
:h as a slurry.
From C.E.G.B. Digest 1960, 12
an. 30), 286.

2at Recovery Plant

ynamics of Heat Exchangers and
eir Models. H. Thal-Larsen. 4.-
M.E. Preprint No. 59-A-117, 1959
dec.). 12 pp.

Simple mathematical models are
ed to analyze the dynamic charac-
ristics of heat exchangers and param-
ers, such as dwell time of the fluid
the “eat exchanger and the metal
d i time constants, are estab-
hed to describe these characteris-
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RETURN LINE CORROSION
LM BE LICKED!

Drastic reduction of return line corrosion in an easy, effective and economical
way has been the unanimous experience of hundreds of plants throughout the
country using Bird-Archer’s Amine Treatment.

. A plant in New York State, generating approximately 500,000 1b. of steam a

day, had a normal condensate pH value of 6.3 that resulted in almost constant

piping replacements. Only 6 lb. per day of Bird-Archer’s Amine Treatment cut

rsnaintcnance costs to a new low by raising the pH value to the safe range of
.0 to 8.5,

A plant in New England, generating 600,000 Ib. of steam a day, did not have
an open feedwater heater which would mechanically eliminate the exceedingly
high CO content of their makeup water, consequently, the pH value of their
condensate was sometimes as low as 5.9. Less than 12 1b. of Amine Treatment
a day raises the pH value of the condensate to 8.5, eliminates excessive
corrosion.

After two years of -experience with Amine Treatment a power plant in
Massachusetts, making 250,000 1b. of steam a day, enthusiastically reports that
they eliminate over 75%¢ of their piping replacements through the use of only
2 or 3 lb. a day of Amine Treatment.

Return line corrosion has been licked at these plants. Let a Bird-Archer
Service Engineer help you solve your corrosion problems.

Write for Bulletin CP100 and the name of the Bird-Archer Service Engineer

nearest you. .
BIRD-ARCHER

WATER TREATING CONSULTANTS

The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pe.

New York ¢ Chicago
The BIRD-ARCHER Co. of California, 415 Brannan St., San Francisco
_ Offices in Canada and Mexico
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High Erosion Resistant
Fan Wheel Assures
Longer Life...
Minimum Maintenance

The largest furnace in’

the country producing
merchant pig iron was re-
cently placed in service as
part of an expansion pro-
gram by a major Southern
mill. The new furnace has

PO T

X ID FANS

we M OIS ES

design and high erosive
resistance, WHIRLEX
heavy duty induced draft
fans were chosen to handle
the hot blast furnace gas.
The three units shown
here carry approximately
150,000 cubic feet of gas
per minute. Preliminary
fan examinations show
wear to be less than a

Ges. A it AYNAMIC PRrametas AN
proposed which is easilypadj:;::; é% g
different operating conditions® - gng . -
believed to be useful in the de;“%
use, classification and standardju*-:'
tion of heat exchangers. =

Systematic Approach to the Desgi
of Compact Heat Exchangers. W an
Hendry. A.S.M.E. Preprint No. 5g.
A-193, 1959 (Dec.), 7 pp.

Equations are developed for de;
signing a direct-transfer, cross-flow
single pass heat exchanger of mini:
mum volume or minimum weight.

Design Performance of The Low.
Level Economizer. J..H. Potter and
R. C. King. A.S.M.E. Preprint No
59-A-222, 1959 (Dec.), 12 pp.

The low-level economizer is jp.
stalled behind the air preheater to -
remove further heat from the fye
gases. Performance studies are pre. .5

. third that of ordinary fans sented which show that its -installa. i)t

: a rated capacity of 1000 designed for this purpose tion is an economic proposition, 70
l tons per day and ‘is one of A Whirlex fam i Il‘ The Low-Level Economizer. §. Jew- ;:;r}
. the most modern in the irlex fan installation son. A:5.M.E. Preprint No. 59-A. ,.hi

country with respect to
mechanization and auto~7
matic controls.

3 Birmingham, Ala.
bmparzr; .

may solve your problem,
Write or wire us.

kz 203 North 1st. Street

B ematt oLt TRy 2

! { e Y s surface temperature, use of corrosion-

i Because of their unique, g Fly ‘Ash resistant cast iron, and special washing -,
s : equipment for the cleaning of the
i :Arrestor COl'P- low-temperature heating surfaces are

226, 1959 (Dec.), 8 pp.

The design of the economizer, '
installed behind thé air preheater and - :
used to preheat feedwater, control of -

-

described.

Power Generation and Power Plant

e ]

Economic Selection of Steam and .+
Power Supplies for Refineries and-. -
Petrochemical Plants. D. L. E, jg!-‘*g'

cobs and W. B. Wilson. A.S.M.E.
! Preprint No. 59-A-330, 1959 (Dec), . I'
12 pp. . 4 1t
A general consideration is pre- §U¢
sented of the factors involved in 30t
selecting boiler size, pressure and e :

temperature, choosing between extrac-
tion-back-pressure or condensing tur- "ixen
bine and pressure reducing stations, _EP‘
between turbine and motor drives, %‘SI
etec. Two case studies demonstrate ;iiffe
how to arrive at the most economic £an .

solution in a given case.

e

Steam Power Plants for Peaking
Service. A.R. Lebailly. ASME Pre-
print No. 59-PWR-8, 1959 (Oct.), 6

, W,

LY

The calculations presented show
that considerable reductions in invest-
ment can be achieved if units for
supplying peak load (maximum 1500
h:year) are designed for lower pres-:“ J§pa
sures and temperatures, higher furnace -
heat release rates and simplifieds §
accessories, Based on a 100 Mw uniﬁi’s;: P
conditions compared are 850 psi &'}@"“
= , 900 F, 1250 psi and 950 F, 1800.%
- : and 1000/1000 F and 1450 pSi :
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The ever handsome
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Florida Power & Light Co.
is viewed froin across

the river.

DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION

volume 32 number 1

ASA Standards for Pulverized Fuel Systems . . . 26

The American Standards Association presents an up-to-
the-minute guide for design, installation and operation of
pulverized fuel systems. Presentation of these standards
prepared by NFPA is complete and 'unabridged.

Interference of Organic Contaminants with lon Exchange Processes—
Occurrence, Preventionand Cost . . . 37

Hilary E. Bacon and W, J, Lewis

The authors discuss one phase of ion exchanger
performance from the important standpoints of *when,’’
“how” and "how much?’".

Utility Management Speaks Out . . . 43

Management representatives from major invesior-owned
ulilities state their cases at the EEl Convention held
in June at Atlantic City, N.J.

Advances in Flyash Control . . . 45
Herman E. Alford

After lengthy research into the general area of fly ash
control Mr. Alford tells the development story—takes a
look into the future with some surprising results.

Steam and Power Plant Clinic—Part XVIHIl . . . 51
Igor Karassik

The outhor answers questions—an excellent discussion

on how to evoluate reliability, positioning heaters between
stages of a feed pump; then engages in a controversy
over "'anti-flash baffling’’ in deaerators.

_Abstracfs from the Technical Press—Abroad and Domestic . . . 55

Editorials: Independence Day—1960 . . . 25

Advertising Index . . . 62, 63
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‘Structure and Properties of
$XV-—"Thé Carbonization of
afs., P. M. J. Wolfs, D. W.
elen and H. I. Waterman.
) “”*1. 39 (Jan.), 25~38.

Lord i
walicity of Coal. B. N. Bose, J.
Midopadhy2, N. N. Das Gupta and
Xahin= BrennstChemie 1960, 41
Ye31-4 (in German). )
g thown that there is a close
ip between aromaticity of a
ts carbon content and heat of
n the one hand, and with
and strength values of the
 from these coals as deter-
the Micum, Haven and

8 on the Design of Steam
ng- Units,. A. F. Duzy.
reprint No. 59-A-242 1959

L of coal characteristics
ally, their ash constituents
n temperatures on the

fushers, pulverizers, burners,
convection surfaces, air pre-

ASME Preprint No. 59-
:(Dec.), 11 pp.

general review of the influ-
use of low-grade German
design of boilers and their

i . . Brenunst-
1960, 41 (Jan)), 14-8 (in

*

m‘!@tﬂm_ry tests of treating coals
nlt ‘Olmutaus 8mmonia or ammoniacal
a0 00s have shown that the
Mey..of autoxidation is thereby
mfﬁﬁlgl)elztciy suppressed. Sub-
i BE"SCale tests at a colliery

j MWed these findings where a
- Pileof high volatile coal fines
» Teached o ¢ *of 60-70°¢
Which waes o Cl2perature of 60~70°C
ngé'edu‘ced by treatment with
~ T 58lmonia 10 45°C within a few
J-0ccasional treatment was

o the Monthly Technical Bullefin, International Combustion,
Ltd., London, W. C. 1)

ture at this level. Similar reports
have been received from other col-
lieries with large stock piles. The
economics of this treatment method
are discussed briefly.

Mechanical Handling

Flow of Coal in Hoppers. Yee Lee.
CoMBUSTION 1960, 31 {June), 20-7.

Based on a review of the theory of
flow of dry and wet granular materials
in boppers a hyvperbolic design was
evolved and tested in which arch
formation and stoppage does not oc-
cur. In comparative tests at Peipu
power station hoppers with stainless
steel lined outlets, 70° side-wall angle
and electrical vibrators suffered 333
interruptions of flow when handling
coal with a surface moisture of 14.3
per cent whilst the hyperbolic hopper
had not a single stoppage. All the
other hoppers have now been replaced
by the new design reducing operators
by 13 men per day and increasing the
plant output by 5 per cent.

Aluminum Chute Stops Coal Blockage.

Anon. Engineering 1960, 189 (Feb.
5), 200.
Aluminum chutes have proved

much more wear resistant against coal
than mild steel chutes and because of
the mirror finish thev acquire in serv-
ice also reduce blockage. At Early
power station such a chute has been in
operation for over 28,000 h and con-
veyed more than 60,000 t of coal; it is
believed that it will have double the
life of that of a steel chute. Their
cost is the same as one made of mild
steel.

The Effect of Fines Content, Moisture
and Added Oil on the Handling of
Small Coal. D. A. Hall and J. O.
Cutress. J. Inst. Fuel 1959, 33 (Feb.)
63-72.

A vibrating cone was used to meas-
ure the effect on emptying time and
bulk density of moisture, fines con-
tent and oil. The time to empty in-
creases with moisture to a maximum
and then decreases. The bulk dens-
ity decreases to a minimum and then
increases. Decrease of fines decreases
emptyving time at all moisture con-
tents. Oil addition to high-rank coal
reduces emptying time but has little
or no effecting in low-rank coals. Oit
generally increases the bulk density.

Heat: Cycles and Tronsmission
Heat Transfer from Solid Bodies to

Liquids with Steam Formation taking
into account the Flow Conditions.
H. Biihler and F. J. Schmidt. Alom-
kernenergie 1960, 5 (Jan.), 18-22 (in
German).

The determination of heat transfer
coefficients evaporative cooling is dis-
cussed together with the influence of
flow velocity of the coolant, surface-
finish of the heated body, additives to
and temperature of the coolant. The
processes during boiling and film phase
and the transition from one to the
other are. described.

Heat Transfer to Heat Exchangers in
the Moving Bed. R. Ernst. Chem.
Ing. Tech. 1960, 32 (Jan.), 17-22 (in
German),

Experiments were carried out on
heat transfer to staggered heat ex-
change tubes over which particles
passed in cross-flow and compared
with results obtained in tests in which
the particles passed axially through
the tubes. In the former case the
heat transfer coefficients are consider-
ably higher and smaller heat exchange
surfaces are required. The optimum
values decrease with increasing particle
size.

Steam Generation and Power Produc-
tion

Location and Size of Transition Zone
in a High-Pressure Once-Through'
Boiler. G. 1. Aleinikov and 1. 1!}
Koshelev. Energomaskinostroenie
1960, 6 (Jan.), 7-10 ( in Russian).
Choice of the position of the transi:
tion zone is generally guided by the
average quality of feed water, any
sharp increases in impurity content
being ignored. If the transition zone
isin the region of reduced thermal flow
(irrespective of pressure) no harm is
done to the heating surface in the case
of sharp deterioration of feed water
quality; in the contrary case«boiler
shutdown is possible.
C.E.G.B. absiract.

The Temperature Distribution in the
‘Wall of Cooling Tubes of Technical
Furnaces. J. Bshm. Energie 1960,
12 (Jan.), 6-12 (in German).

Strict and approximate solutions
are presented for the calculation of wall
temperatures of radiant heating sur-
faces in pulverized coal fired furnaces.

High Capacity Gas and Fuel-Qil
Boiler Unit for Outdoor Installation.
A. A. Parshin, V. 1. Reznik and Yu. A.
Kharkin. Energomashinostroenie
1960, 6 (Jan.), 11-16 (in Russian).

A description is given of a prototype

Soviet boiler unit, TGM-84 (500 t 'h -

at steam pressure 140 kg/em.? with
main and intermediate superheat tem-
perature 570 C), mannfactured at the
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Taganrog *‘Red Boilermaker” works,
which was designed for outdoor con-
struction and firing with natural gas
and fuel oil. C.E.G.B. abstract.

_Space Age Hydrostatic Test. R. A.
Nickerson. CoMsusTION 1960, 31
(Jan.), 30-1. -
It has been found that the use of a
vacuum pump to extract all entrapped
air has resulted in considerably reduc-
ing the time required to bring the
boiler water to the pressure required
for the hydrostatic test and pinhole
leaks can be more easily detected.

Water-Side Corrosion and Water
Treatment

The Removal of Rust and Scale from
Steam  Generators. E. Sevb.
B.W.K. 1960, 12 (Jan.), 9-13 (in
German).

After discussing the various acid
treatment methods a new method
originating from Sweden is described
using a proprietary reagent called
“Komplex-All” based on ethylene-
diaminetetraacetate. This amine re-
acts alkaline and thus avoids risks of
corrosion; it reacts with calcium, mag-

water generators.

TOD

FULLY AUTOMATIC . . . FORCED DRAFT
PACKAGED ROTARY BURNER

6 SIZES—7 TYPES fit all automatically fired boilers or furnaces
. . . burning all grades of fuel oils, gaseous fuels or combination
of both. TODD ROTO-PAC is equally efficient when applied to
Scotch boilers, firebox boilers, steam and high temperature

This complete burning system is engineered for extra economy,
lowest maintenance costs . . . one self-contained unit including
burner, forced draft fan, air-fuel controls, enclosed electric panel,
prewired and mounted on base assembly. Also TODD
“SAV-PAC” Register Type Burner System.

Write for complete details and specifications
SHIPYARDS CORPORATION
PRODUCTS DIVISION

Sales and Service Departments: Columbia and Halleck Sts,, Brooklyn 31, N. Y.
Plant, Sales and Service: P, O, Box 9666, Houston, Texas
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13
nesium and the scale. The generator
was filled with 30m® condensate to
which 2.5m® of the reagent was
added. resulting in a pH of 12, heated
to 240 C and 8 atil and 25m? conden-
sate was continuously added to re-
place the steam passed into the open,
The Fe content was increased irom
170 ppm in the first sample to 250
ppm in the last and a total of 36 kg
FesOs was removed. The drum and
tubes were then free of scale and the
boiler water remained completely
clean. About 40 steam generators of
up to 240 t h and pressures of up to’
100 atil have been successfully treated’
by this method.

*

Con Edison Tests Prove High-flow-
rate Demineralization. 1. B. -Dick”
and P. L. Silliman. Power 1961}, 104-
(Jan.), 78-81. :

Tests in a pilot plant have shown!
that flow rates of 100 gpm per sq. ft!
are possible in a demineralizer plant?
without detriment to the quality of:
the effluent if larger resin bead sizes
are used.

I TeT}

Treatment of Boiler Feed Water by
Physical Means. E. Schumann
B.W.K. 1960, 12 (Jan.), 13-5 (i
German). ,

Treatment of feedwater and boiler
water by electrical radiation, mag
netic fields or ultrasonics has prove
successful for waters of medium an
high carbonate hardness and low con:
tents of sulphate ions and silicic aci
These methods are applicable only t
shell-type boilers and not to wate
tube boilers.

S ki B S ramabis
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Flash Evaporators for the Productio
of Boiler Make-Up in Power Plant}
Cycles. E. F. Stalcup, E. F. Cox
and R. L. Coit. ASME Prepri
No. 59-A-203 1959 (Dec.), 7 pp.

The design and application of lar
flash evaporators for converting s
water into potable water is describe
The scaling problem has been largel
overcome and flash evaporators cag
operate for a whole vear without re¥
quiring cleaning. The distilled wat
contains less than 0.25 ppm impuriti
and is thus suitable for make-up wat
in power stations near the sea wherg§
fresh water is not available. Sever
schemes using either extracted stea
or warm condenser cooling water ar
illustrated.

Gos-Side Corrosion aond Deposits

The Influence of Factors of Ra
Materials, Design and Operation
the Fouling of Heating Surfaces.
Gumz. Mitt. V.G.B. No. 63 19
(Dec.), 450-3 (in German)...

An attempt is made to clarify t
mutual influence of fuel properti
boiler design and its operation on
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wg D ARE

- e ey

s
. ghickness has led to extensive investi-

AU

g surfaces and to indi-

—ha —-ban

‘_-,,_uh'mg. J. Jonakin,
5d J. T. Reese. ASME
C50-FU-5 1959 (Oct.), 8
mﬂhﬂ ‘eorrosion of superheater and

te7.tubes of up to half the wall

2 into the causes and the search
for remedial measures. The wastage
of stainless steel is directly associated
with ash constituents having low
melting temperatures. The relation

. of metal wastage to metal temperature

was a bell-shaped curve with a maxi-
mum at 1050-1150 F. The wastage
can be reduced by selection of coals,
finer grinding of the coal and the
installation of shields of stainless sieel
on the tubes most exposed to corrosion.
Tbe good results obtained by this
latter method is ascribed to the skin
temperature of the shield being above
the temperature (1300 F) at which
heavy wastage occurs. Details are

given of the nature and composition of |

the deposits on the tubes.

Corrosion of Superbeaters and
Reheaters of Pulverised-Coal-Fired
Boilers. W. Nelson and C. Cain.
ASME Preprint No. 59-A-89 19539
{Dec.), 8 pp.

T  ‘led studies of the deposits on
sup.  ater and reheater tubes have
shown that on the tube surface alayer
of soft, crystalline, cream-white mass
1 formed consisting of water-soluble

iron, potassinm, sodium and sulfate. ’

The formation of these molten com-
olex sulfates takes place in a deposit
~hen catalytically formed SO; com-
nues with potassium sulfate and iron
xide from the coal ash. These mol-
tn complex sulfates decompose again
‘hen the temperature exceeds their
flermal s'fability limits and/or the
:centxau(‘m of SO; becomes too
!e'sul'lj:he iron of the metal reduces
oy ate radical to sulfide and the
o converted to iron-oxide scale.

1S reaction explains the rapid cor-

Ston rates found in the laboratory
ry
d field tests. i

:;;fgalppgrrosi?n of Superheaters in
dor iring High-Alkali Coals. P.
g E. X. Diehl and D. H. Barn-
. ASME Preprint No. 59-A-76
39 (Dec.), 10 pp.
?:Vere corrosion with over 50 per
-'lo:::itrage of superheater tubes in
’OF).ﬁ;ed reheat boilers (1050 °
6 ed by coal with ash contain-
" cent S, 0.63 per cent total
orted 0.35 per cent chlorine is
¢d.  Metallographic examina-
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with super bond

Revolutionary new mortar gives you
stronger bond-protects your brick dollars

Colloidal bond used in
Franset S8 isshown dur-
ing digestion cycle.

Resists joint penetration—has fow iron plus five
sther features. It doesn't make sense to be careless
about your bonding material when you're 5o careful
about your brick. Particularly when brickwork is
only as strong as its joint. But you can protect your
Company's brick dollars with Franset With Super
Bond. It's the first and enly mortar with this
special colloidal bond having twice the bonding
strength of many well known joint materials.
Franset With Super Bond has even more benefits.

tew lran—Less than 1% iron means greater resist-
ances to carbon and reducing atmosphere, high
sulphur oils, etc.

high or low duty service~It can be used up o
3000°F,

workablfity plus—1t's easier to trowel, adhere and
to work because of unusual plasticity, no settling
or remixing either,

nen-shrinking jolnts—There's no shrinking of joints
either. :

eorindon-kyanite combination — Corindon-Kyanite
combination base materials give added stability,
higher fusion and higher slag resistances. It's qual-
ity controlied too with consistency from drum to
drum-unlike some well known mortars.

Don't let us alone convince you of the merits of
the first mortar with colloidal Super Bond. Join our
hundreds of users!

Protect your Company's brick dolfars now—
before you have 2 joint failure, Test it yoursell.
Write for a sample on your letterhead today. Don't
wait until it's too tate!

J. H.
RANCE

REERACTORIES COMPANY

Depariment P 3125 France Reat
- Snow Shoa, Pannsyivaniar
In Canada: Standarc Refractoriss Ltd., Hamilton, Ont.

tion showed this to be pitting corro-
sion accompanied by surface carburiza-
tion and subsurface sulfide formation
where the surfaces had been at a
temperature of 1250-1300 F. On the
tube wall was found a white layer
composed mainly of alkali and alka-
line-earth sulfates, fiv ash and corro-
sion products, the water-soluble frac-
tion of the laver being particularly
corrosive. -The steel of type 321,
18-8 was susceptible to corrosion by
this white laver in the temperature
range 1200-1400 F with a maximum
at 1300 F; type 310, 25-20 steel was
less susceptible to this attack and the
tubes in the most exposed region were
clad with this steel. In addition, the
gas temperature was reduced by an
increased slag screen, higher excess
air was used, MgO injected and the
position of soot blowers altered. This
reduced the corrosion rate to 5-10 per
cent.

Oil-Ash Corrosion of Superheater
Alloys in a Pilot-Scale Furnace.

N. D. Phillips and C. L. Wagoner. .

ASME Preprint No. 59-A-281 1959
(Dec.), 8 pp.

The tests were conducted to eluci-
date the effect of a number of vari-
ables on the corrosion of superheater
steels (18 Cr-8 Ni, 25 Cr-20 Ni, 16
Cr-13 Ni-Mo, 18 Cr-8 Ni-Ti) and of
dry additives (MgO, Mg(OH),, Ca
COs-MgCO0;, ALO:-SiO:- 2H,0) on
reducing corrosion. The variables
included: 1. Time; 2. Temperature;
3. Oil composition: 4. Metal tempera-
ture: 5. Gas temperature. The effec-
tiveness of the additives were about
the same. Faolin producing the least
amount of deposit and dolomite the
most. . Their application is thus a
matter of economics; the most effec-
tive ratio of additives can be calcu-
lated from the formula: ratio by
weight = sum of cations in additive
divided by the sum of Na and V'in oil.
Of the steels tested the 23 Cr-20 Ni
steel appeared to be more corrosion
resistant than the others.

Flue Gas, Ash and Dust

Effect of Operating Variables on the

, Stack Emission from a Modern Power

Station Boiler. G. C. Jefferis and
J. D. Sensenbaugh. ASME Pre-
print No. 59-A-308 1959 (Dec.), 8 pp.

Tests were carried out on a twin-
furnace boiler with tilting corner
burners supplying steam at 1050/1000
F to a 186 Mw tubogenerator into the
effect on dust loading, combustibles in
the dust and oxides of nitrogen content
in the flue gases of air admittance, oil
temperature, burner tip size, burner
tilt with and without flue gas recircu-
lation. excess air and gas recirculation.
The greatest effect in reducing dust
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loading, combustibles and NO content
had an increase in oil temperature,
whilst increasing the excess air over
the range of 12— per cent reduced the
dust loading by 80 per cent and com-
bustibles by 17 per cent. but increased
NO content from 184.to 238 ppm.
The smaller burner tips also reduced
the dust loading and combustible con-
tent. In comparisons with front fired
-boilers it was found that the NO con-
tent of the flue gases from these
boilers was always much higher than
that from tangentially fired boilers.

Austrian Fly Ash as Binder Additives.
O. W. Blimel. i, V.G.B. No.
63 1959 (Dec.), 421-31 (in German).

Most Austrian-flv ash results from
the burning of brown coals and the
tests were therefore almost entirely
restricted to this type of fiv ash. The
flv ash either as received from the
separators or finely ground was used
with hydrated lime and or Portland
Cement to produce various kinds of
mortar and with the latter to produce
concrete. The strength of mortars
and concretes containing various ratios
of fly ash has been tested and the re-
sults are presented in graphs. For
mortars a mixture of $0-609% fly ash
and 60—-409; hyvdrated lime is recom-
mended, for concrete an addition of
209% fly ash.

Influencing the Properties of Concrete
by Partial Replacement of Portland
Cement by Fly Ash. ]. D. Mclntosh,
J. P. R. Jordan and W. O. Callaghan.
Mig. .G B. No. 63 1959 (Dec.),
432-9 (in German).

Large-scale tests have shown that
up to 25 weight per cent of Portland
cement can be replaced by fiy ash to
obtain the same strength after one
vear as concrete without fly ash.
Compressive strength is improved by
a high specific surface of the fl ash
and its grinding before use may be
necessary. A high content of com-
bustibles has an adverse effect on
strength: this should be restricted to
10 per cent.

Power Generation and Power Plant

Steam-and-Gas Plant with High-
Pressure Generators with 170-200
Mw Unit Capacity. ). I. Korneev
and V. P. Drobot.  Energomashino-
stroenie 1960, 6 (Jan.), 17-21 (in
Russian).

Details are presented of a steam-
and-gas installation in a high-capac-
ity unit with two high-pressure steam
generators having each an output of
210 t/h with gas turbines GT-700-12
and steam turbine PVK-130. Tech

DEOXY-SOL

o to remove O,
« reduce oxides
e raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time. . . yet adds
no solids.

Stocks in Newark, N. J., Chicago,
Ill, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW. .

Fairmount

New 5-MW Gas Turbine will Bur
Corl Gas. Anon  Elect. World 194
153 (Feb. 1), 25-0

At the Muskingum River pow.
station a 5 Mw gas turbine will }
added to ome of the four 215 M
boilers to increase the efficiency of th
cyvcle: this is only a prototvpe plar
to gain experience whilst a full-scal

- plant is expected to improve efficienc

by 4 per cent. The plant consists of

coal carbonizer. a separator for th
char and gas. a combustion chamber
a two-shaft gas turbine one driving th
compressor and the other the genera
tor, and a cvclone attached to th
boiler in ‘'which the char and exhaus
gas are burned, the combustion gase.
passing into the hoiler. |

Test Results of the First Pulverized
Coal Fired Hot Air Turbine Plant for
Power and Heat Generation. K
Bammert and C. Keller. B.IIK.
1960, 12 (Feb.), 42-4 (in German).

.After more that 10,000 h of opera-
tion tests were made on the hot air
turbine plant at Ravensburg and the
results are compared with the calcu.
lated data. It was found that after
the various modifications had been
carried out the efficiency of the plant
of 24.8 per cent at full load matched
almost exactly the figure predicted.
The graphs give details of input and
output balance, pressure losses, genera-
tor output as a function of the air
pressure at the turbine inlet, air
heater efficiency:, total efficiency, coal
consumption, operating hours, elec-
trical output and heat supply.)

Towards the Automatic Power Sta-
tion—Little Barford B. Anon. Elect.
Times 1960, 137 (Feb. 1), 165-70.
This station consists of two 60 Mw
units each served by 2 530 klb/h
boiler with steam at 350 psi and 910 F.
The boilers are of outdoor design,

i only the burner face in the front wall

(8 burners) and part of the basement
being enclosed and the drum ends and
water level detectors enclosed in a
penthouse. Steam control is by hol-
low tube surface condenser. Ash is
removed by a dry vacuum system.
The turbine condensers are split into™
two sections each fed by a pump with
variable-pitch blades. Each set has!
its own cooling tower. The automatic,
electronic control is used only for the
steam side where steam pressure andj
temperature, water, air and steamj
flow are measured and adjusted byf{

*3-term controllers incorporating pro-§

portional, integral and derivative.
controls and analogue computers.

Computers to Automate Huntingto

nical and economical characteristics
and equipment layout are explained.

Beach Units. W. L. Chadwick:

CHEMICAL CO.. INC. Elec. World 1960, 153 (Jan. 18), 50-4;

e

i R

E.}f - s C.E.G.B. abstracl. l3€? Liberty St.,.New York 6. N. Y. 59-60. :
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.gupervised controls to
% #mprove continuity of

5{,000 word magnetic drum
jii.continuously scan 900

58 1z
'ﬂt will automatlcallv start-
itt-down each unit and super-
2 dpex'atmn The "extent to

fhe _controfler is used in the
tions of the power station
{unctions it carries out are

detail.

ine Plant has 100-MW
- T. Ingledow. Llect.

'“.1960 183 (Feb. 1), 36~9, 75.

+At. Port Mann a power station con-

iir.lt f}?f taining four 25 Mw gas turbines has
311" p & beesbuilt which is remotely con-
an). “tralled . from Vancouver 15 miles
oper.} SWRYs: :.«Startmg, normal operation
heot arE Bﬂstnppmg is completely automatxc
ind thf diﬁcnlh&areautomatncallx trans-
. calee 370 the control center. The gas
w afief ‘“ P areé natural gas fired with oil
d beet” o &by and require only 20 min.
trof; d to reach full load.

e plart’

atche 1
' dicted? gfchientie-au-Pont Power Sta-
at. are ﬂﬂ @elgium) E. Maryssael and
! Botiart:  Votre Electricité 1939,
genersf
LEE a:* (%&10—32 (in French).
ot cdpacxty of the existing 27 Mw
S ‘station has been increased by
Deles 8 U%M‘w reheat unit. The boiler
:. ,‘.gutbme alternator, auxiliaries
.~ {llfol equipment are described.
, Stl' is 350 t ‘h, 540/540 C, 131
rElf"" W%.} ed with slurrv containing
Tu. ttl)noxsmre which is reduced
0 M percenf y"ﬁashdr\mg » Thebin
' Kbt “4! dg System is used. The coal
010F -&red is semicircular. in shape,
deSi  ont ng and recla:mmg being carried
1w bY 8 gantry pivoted at the center
emet he l'all tracks running round the
dﬂ ar N
i Wr",’;"'.- CE G.B. Digest 1960, 12
‘b ,391.
w h(\ .
Ash¥ cﬂlﬂ X n‘
vster ed’ He;t and Power Station
: alsburg, H. Eickemever.
it B, g. 1C eve
p wit %.1960 12 (Feb.), 51-62 (in
1 CH :
c;mau %“Wﬂfwn of the new 10 Mw
or tH o ey aux:llar) 14 Mw tubogenera-
ce aft os.abstract 5205, 1959) together
stedt  wigg G adlacem. older heat-power
ed I ‘f'l ing three boilers rated
: prt b/h, 1850-1150 psi, 935

lt fired peak-load boilers rated
» 340 psi and 710 F, and a
achon-condensmg turbo-
SXtraction at 284 psi and 93
um electrical and mini-
mand, minimum electrical
heat demand and inter-

FLL"D'(:S’X< AT WORK

Problem: This generating station needs
plenty of water for its cooling tower.
The river supply fluctuates. 1t must be
augmented.

Solution: Working together, the Munic-
ipal Electric ngﬁtmg & Power Plant,
Richmond, Ind., and its consultin
engmeers came up with a potentia
7,000,000-gallon-a-day additional
source: the city’s sew: age-p]ant effluent.

Now there’s no question about water
supply—even in the future, when the
plant reaches its ultimate design ca-
pacity of 150,000 kw. Cooling-tower
make-up may now come from the
river, from the waste effluent, or be
a mixture of both.

How? To turn sewage-plant effluent
into usable cooling-tower water, you
must stabilize the water and remove
turbidity. Clarify, stabilize, give it the
right chemical charactenstlcs—process
it in large quantities at low cost.

£

Permutit Precipitator treals sewage effivent to provide cooling-tower
make-up water at the Municipal Electric lighting & Power Plant, Rich-
mond, Ind. Consulting engineers: Block & Veatch of Kansas City, Mo,

Consider sewage effluent as a
second source of cooling water

The Permutit Precipitator® you see
in the picture above does this job. It
was chosen because of its unique solids-
contact features, which insure complete
treatment at economical installed and
operating cost.

Bulletins available: Operating details
on Permutit Precxpxtators are contamed
in Bulletin 2204. Also available: Out-
line of Water Treatment Equipment,”

Bulletin 4433, and our waste-treatment
guide, Bulletin 4486. For copies, write
to: Permutit Division, Dept. CO-70,
50 West 44th Street, New York 36,
New York. In Canada, the Permutit
Company of Canada, Ltd. ,207 Queen’s
Quay West, Toronto, Ontario.

*FLUIDICS is the Pfaudler Permutit
program that mtegrates knowledge,
equlfment and experience in solving
problems involving fluids.

PFAUDLER PERMUTIT INC.

Specialists in FLUIDICS .

. the science of fluid processes

59

- e b s ——tr®

e

Wi A

o e 7 L - 2 LN

s aee g i 2
N T ATy

[

-

———




guarantees ‘Wil

n on the pfodﬁf((:t:s‘b'ft

- L, A

mediate stages is described. A fur.}

ther 10 Mw turbogenerator is to b ghSl
added in the mew power station to

utilize steam at 93 psi and condens
this in a calorifier for the pianned ho

water supply mains. Space in th ¥

new power station is also provided for}
two 15 Mw gas turbines for peat

condensing turbogenerator. The d

scription also includes starting an¢'s3

shut-down of the first 100 Mw uni
control of feed water flow,.coal feed.”
air supply, temperature in the mill
steam temperature and pressure. auxili-,
ary electrical requirements, the mai:.
turbine and its operation at variow:
steam loads, the condenser. coolir:
water supply, and auxiliary turbine
When completed, the capacity of the
new power station will be 2532.8§ Mw
The cost of the first unit, auxiliar
turbogenerator and turbogenerato:

for hot-water supply is 533 DM kv,
(£37,'kw) at rated capacity and 38>

DM/kw (£49.5/kw) at maximui:

capacity. The built-over area i

n Testing of Two Zirconium
.8. Kass. Corrosion 1960, 16
13743.

fosion properties in high tem-
“water and steam and the
surface preparation and test

‘for Nuclear Reactors. H. F.
y. Nucl. Sci. Engng. 1960, 7
), 21-5.
thods of fabrication, mechanical
y data and compositions of
bon and alloy including low man-
";ﬁge, low residual element steels are
‘sginmarized. The use of low man-
. gamese steels for various reactor parts
"f8 discussed in some detail.

TN

Qualification of Inconel for Nuclear
Power Plant Applications. H. R.
Copson and W. E. Berry. Corroston
-3960;16 (Feb.), 123-9.
sgekbe resistance of Inconel to corro-
M}n primary and secondary reactor
‘Water * circuits has been studied.

0.324 sq.” ft/kw and the buildin; -_:-gga&au conditions a tightly adher-

volume 35.31 cu. ft '’kW. e

Operational Experience with Oﬂi-
Fired, Fully Automatic Three-Pass -

Boilers. H. Diehl. Energie 196"
12 (Jan.), 17-20 (in German).

Four packaged three-pass smoke:e“f?

- S

tube boilers were installed in a motoiigy

ey

car works to provide process and spact.’:

oY

heating steam when the high pressut ™"
boilers were unable to supply the de
mand. The boilers have fully aute "

.Boptare).

ot film formed on the specimens and

) - - -
CUErosion rates were similar to those of .

-

Ik oy

enitic stainless steels.  Inter-
t ular attack and stress corrosion
gxd not occur.

) Creep and Rupture Properties of
i%. Chromium-19, Molybdenum
- Steel. A Summary of
.Data (1%, Creep Strain and
3 J. D. Murray, J. S. Blair,
-0“7& ‘f—_:.l?oster, H. W. Kirkby and J.

El

7,

matic controls of the on-off type &= iK urst. J.. Irom & Steel Insl
loads below 30 per cent and of lht':,“.wg% (Dec.), 354-9.

modulating type from 30 to 100 pff;t.. i

cent load. Each boiler is rated @
15,500 tb/h at 140 psi and their ther
mal efficiency at full load is 90 p&
cent. .

Materials and Manufacturing Process#

Effect of Velocity on Corrosion., H.F
Copson. Corrosion 1960. 16 (Feb.
130-6.

A general discussion of the problef
is presented and the results of tests ¢
iron and other metals given in table
and graphs.

High-Temperature, High-Pressu
Oxidation of Alloys caused by Carb¢
Dioxide. J. C. Bokros and W. [
Wallace. Corrosion 1960, 16 (Feb
117-22,

Corrosion tests were carried out 0"’
austenitic stainless and 10 ferrit*
steels, 6 nickel-base and 4 miscella®®
ous alloys exposed to CO; at a pref
sure of 1000~-2000 psi and temperatt®
from 1100 to 1740 F to investigd"
their possible use in high-pressu*
high-temperature gas-cooled reacto®

discussed.

July 1960 / COMBUSTIV 2=

4¢ available data are presented in

T4

mg%f‘ﬁ 100,000 .

s'_!@g._,‘._pouosion of Steel. H. Ger-

n&b“"& :Soudage 1959, 13 (Nov./
De¢.), 433-72 (in French).

;%% Droad review of the mechanical
&g _Pi_lymcg.] aspects of stresses and
o o ons jn 1:netals and their influ-
.%,;OnAcorrosmn. The characteris-

L O Stress_ corrosion cracking in car-
“.n‘-lmd Stainless steel in various cor-
"Ve media are described and stress
& st ng method_s considered. Where
b z,austCSS_ steel is required the use of
Mol ewitic-ferritic steel containing

s TeCOommended,

J ot:ahg:hon of Creep in Welded
Porty. Heat-Resistant Steels. Re-
XMy Structural Changes in 15

e, Steel during Creep. N. L.

PErE . Autom. Weld. 1959 (June),
R B.W.R.A. Transl.

*--n.-;:che ‘&reep conditions used in the
form of s!;}astlc deformation takes the
‘he?fio €ar and is accompanied by

ABe form of scatter bands and extrap-
o P

buk-L S

3 Olmation
- ; D Ao o
The results are presented in tables 8% - Aert; f a substructure of
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Abstracts From the Technical Press—Abroad and Domestic

{Drawn from the Monthly Technical Bullefin, International Combustion,
Lid,, London, W. C. 1)

Fuels: Sources, Properties and
Preparation

Change of Rank, Rank Criteria and
Classification of Coals on the Basis of

Vitrain Analyses. Pt. I and II. K.

Patteisky and M. Teichmiiler Brennst-
Chemie 1960, 41 (Mar.), 79-84 (Apr.),
97-104 (in German).

It is known that the change of rank
of vitrain is not a straight but a broken
line, the most important break accur-
ring at 87 per cent C and 29 per cent
VM. With these changes of rank the
usefulness of rank criteria varies and
the-best criteria for various ranges or
rank are discussed. The analysis dia-
grams are evaluated for a coal classifi-
cation on vitrain' basis. The bound-
aries of the large rank stages, espe-
cially between the various types of
brown coal and between brown and
bituminous coal for which previously
no quantitative data were available,
have been demarcated.

The Removal of Chlorides from Coal
by Leaching: II. Weathering in
Stockpiles. E. W. F. Gillham. J.
Inst. Fuel 1960, 33 (Apr.), 193-8.

In follow-up studies washed and un-
washed coal of high chlorine content
was exposed to normal weathering
conditions in stockpiles. After three
vears the chlorine content of the
washed coal had fallen from 1 to 0.3
per cent. Unwashed coal takes a con-
siderably longer time to achieve simi-
lar results.

Physical and Economic Problems in
the Transport of Solid Particles in
Liquids and Gases. W. Barth.
Chem. Ing. Tech. 1960. 32 (Mar.),
164-71 (in German).

After outlining the problems en-

“countered in pneumatic and hydraulic

transport of solid materials an attempt
is made at defining the conditions in
which this type of transport is
economical.

The Handling of Solid Fuels and the
Removal of Ash in Private Power Sta-
tions. E. Dordain. Tech. Mod. 1960,
53 (Feb.), 46-58 (in French).

The various types of equipment
used in France for moving solid fuels
such as conveyors, elevators, cranes
and hydraulic and mechanical ash re-
moval installations are described.

Coal Handling Plants in Steam Power
Stations, =~ W. Fraass. Elektwirtsch.
1960, 59 (Mar. 20), 148-52 (in Ger-
man).

60

The boilers at the Schwandorf
power station are fired by brown coal
which arrives in special wagons and is
discharged into two bunkers of a total
capacity of 10,000 tons. From these
the coal is transported by a series of
belt conveyors to the storage area or
the boiler house bunkers. The
various installations and their controls
are briefly described.

Dust Control at Miiliken Station. W.
R. Wise. CoMmBustioN 1960, 31
(Mar.), 39—40.

Spraying of dust with a solution
containing a wetting agent is carried
out at the car dumper, discharge from

‘the pan feeders to the stocking out

conveyor, discharge from vibrating
feeders to the reclaiming belts and
from the crushers to the boiler house
conveyors.

Steam Generation and Power
Production

Determination of Stresses in Pressure
Vessels, H. Jung. Chkem. Ing. Tech.
1960, 32 (Mar.), 217-22 (in German).

"A simplified theory of a shell resist-
ant to bending forces has been de-
veloped and solutions are presented for
the cylinder, sphere and cone. The
equations are tabulated. A calcu-
lated example shows good agreement
between theoretical and experimental
results.

Flow of Fluids. M. Murray. Ind.
Engng. Chem. 1960, 52 (Mar,), 257-61,

The annual review of literature pub-
lished in 1939.

The Effect of Temperature Drop Be-
tween Components of a Boiler Drum
and the Stresses Set UpinIt. Yu. A.
Magnitskii.  Teploenergetika 1960,

7 (Mar.), 48-51 (in Russian).
Methods are suggested for consider-
ably reducing the drum stresses by
means of a change of water level dur-

ing start-up and shutdown. ..
C.E.G.B. abstract

Features of the Operation of the
67-4-SP Once-Through Boiler on
High-Ash-Content Fuel. A, L.
Bychkovskii. Energomashinostroenie
1960 (Feb.), 21-5 (in Russxan)

A brief description is given of the
basic features of operation of the
67-4-SP once-through boiler when
high-ash-content fuel is used, with
particular reference to stability of fur-

nace operation, optimum firing co
tions, thermal conditions of the h¢
ing surfaces and boiler economics,
C.E.G.B. abstrgy

.

Shot Cleaning of Convection Heqt,
exchange Surfaces. D. Humphrey
J. Inst. Fuel 1960,33 (Apr.), 173-9. +;
The design and installation of ShOt
cleaning equipment is described ang
the advantages of this technique, oy
pecially the cleaning during full logq
conditions, set out. .

Liquid and Gaseous Fuel Firing

The Use of Heterocyclic Terti
Amines for the Control of Corrosigy
caused by Flue Gases. E. Brey
Davies and B. J. Alexander. J.
Fuel 1960, 33 (Apr.), 163-73. P
The theoretical basis for the use of
tertiary amines as corrosion inhibitey
in oil-fired boilers is explained and ex.
perimental and field experiences de.

scribed. It was found that the injep. |

tioh into the flue gases of 0.03 per cent
of these amines by weight of the rateg
fuel capacity afforded protection §f
economizers, air heaters and ancillay

eqmpment but that difficulties mi‘y
arise in their uniform d1stnbunon,u
the flue gases. Deposits on air he:(\
ers can be removed by water was}nq
as also any accumulations of carboy
deposits. e

Furnaces and Combustion

General Combustion Nomogram 1 u
the Assessment of Flue Gases and

their Calculations by Means of Fall-

Coefficients. H. Viereckl Energu
1960, 12 (Mar.), 89-95 (in German)?,
-A simple nomogram has been cop
structed for flue gas compositions and
excess air determinations. The nonig
gram enables to rapidly assess the
quality of the combustion from
fuel or flue gas analysis. The cale
tion of the various coefficients from
the fuel or flue gas analysis is givenn
a first table and average values are
given in a second table and graph. ‘A
further table gives the equations
the calculation of the gas and air vol
umes and their weights. An examg&
shows the application of the nomg
gram. e

The Release of Sodium Aerosols Duf
ing the Combustion of Pulverizd
Coal: a Laboratory Investigatios.
D. Ounsted and J. Schoen. J. Injk
Fuel 1960, 33 (Apr.), 199-206. O
The furnace for firing 100 gr of pi
verized coal per hour and its eqyf
ment are described. The effect
ash content of the fuel and its pa
size on the formation of sodium

|

{

<




- maide to reduce deposit formation ] -
.used by sodium aerosols by burning 0 m u s I 0 n 0 n r 0 s
yal of high ash content, reinjection .
fly ash or finer grinding of coal.

X R - 2 A4 24~ - .
'gter ‘e Corrosion and Water \ " = . ;
satm. . ,

Ultra-Pure’’. Boiler Feedwater. ,
. N. Hill. Heat Engng. 1960, 35
an./Feb.), 104-6. .
Tests carried out by the TVA at the’
;hasonville power station's No. 9 and

. units have shown that suitable de-
rned evaporators are able to produce
nsistently feedwater with a vapor
irity below 0.1 ppm (0.008-0.071).

-edwater Treatment for Low-Pres-
re Boilers. W. F. Gerrard. Steam
1gr. 1960, 29 (Apr.), 236-40.

One method for internal and one for
ternal treatment are described. The
st uses anhydrous trisodium phos-
1ate, anhydrous sodium sulfite, so-
um hexametaphosphate, tannin or
dium alginate and anhydrous -or
vstalline magnesium sulfate. The
1antities required and the manner of
eir application are stated. The sec-
id consists in preliminary base ex-
.ange, treatment of the water with
Iphuric acid to partially convert the
dium bicarbonate to carbonate, forc-
g the partially. neutralized water
rough a polythene spray to remove
wrt " the CO, and then pass the
ate.  .ough a bank filled with gran-

R e e mrunesoin

specifically designed
for industrial

ar magnesium oxide to absorb the FLIANCE New developments

sidual CO, and ,convert any bicar- _ / and substantiall

mate into carbonate. The ad- - NSTRUMENT igeg . Y

:ntages of the process over lime-soda expanded facilities

ftening are outlined. prompt us to tell friends and customers what's new at

srrosion in Power Station Feed Reliance Instrument. : .

/stems. A Trial of Cyclohexyl- . . . ,
aine and Morpholine and their Eval- In succeeding months, this column will announce ;
ition as Corrosion Inhibitors. B. many new products—and many product improvements f
uck and E. M. Osborn. Chem. and . . . c .. .

'd. 1960 (Mar. 26), 326-31. _ ~in wide variety and of special interest to combustion

Both cyclohexylamine and mor- engineers.

loline at an amine concentration of . . .

-2 PPm reduced the iron content of Meantime, we urge you to send us any inquiries

¢ boiler feedwater from 20 pptm you may have in the area of combustion controls.

9 Pptm, but the copper content only ) ) .

01111‘ 20 pptm to 10-12 pptm. Mor- Attention to detail at sales and service levels has

1 3 . ive . . . .

oine was slightly more effective in characterized Reliance Instrument’s history and will

ntrolling metal pickup.

continue to be a major factor in our job.
amage to Boiler Tubes due to Cop-

T Deposits from Boiler Water. 2
- Splittgerber and F. Borsig. Masch-. ¢ Proved Dependability
enschaden 1960, 33 (Feb.), 21-4 e Safety-Engineered

1 German).

Investigation of the internal de- ® Maximum Efficiency
Sits of corroded tubes of a 140 atm

age) boiler revealed, in addition to
agnetic ; e . Let us meet you at the Annual ISA Show:
- iron oxides, considerable Booth 1705, New York Coliseum. September 26-30.

s of copper which was de-
R RELIANCE INSTRUMENT
l LAY

13T ; .
% ifrom the boiler water due to
(formerty RIMCOR)
AaGR /4 A

%103&1 thermal stresses of the pff -
in:r::sidled' py a catalytic action, Division of ELECTRO-MECH C
[0 H A8 Ivigion © e orp.
Xidatiori of the tube wall B85 Oak Street, Norwood, N. J. ¢ Closter 5-5770

OMBUSTION / Avgust 1960 )

——




TIIEE "R w4 eEiaete W B

e T e

through decomposition of the steam.
The observations made on investiga-
tion of this damage agree in nearly all
respects with the results obtained in
other countries and, recently, in Ger-
many in similar cases.

- From C.E.G.B. Digest 1960, 12
(Apr. 23), 1040.

Investigations of Impurities in the

.Cooling Water of the First Nuclear

Power Station. P. N. Sljurasev, V.
A. Ivanov and L. N. Nesterova.
Kernenergie 1960, 3 (Mar.), 248-51
(in German). :

The investigation concerned the cor-
rosion of steel in the first Russian
nuclear power station near Moscow
and the rate at which the corrosion
products were carried out by the cool-
ing water. The rate of carrying away
these products is a function of the
flushing of the primary circuit by light
water and the reactor output. Irra-
diation in a light water cooled reactor
causes formation of nitric acid by oxi-
dation of the dissolved nitrogen. It
could be shown that the water con-
tains ions of Na, Ca, Mn, Ni, Co, Cr
and Si, but Fe and Cu are present as
colloids.

Flue Gas, Ash and Dust

Testing the Rotary Regenerative Air
Preheater. PartIandIl. J. Waitkus.
ComBusTIiON 1960, 31 (Mar.), 30-7
(Apr.); 60-5.

This first part deals only with meth-
ods, equipment and procedures for the
flue gas analysis. The second part
deals with difficulties in measuring
flue gas, air and metal temperatures,
pressure and draught and the most
suitable instruments for each applica-
tion.

Heat Recovery Plant

Thermal Calculation of Steam-Heated
Feed Water Preheaters. H. Kerwat.
Energie 1960, 12 (Mar.), 98-101 (in
German).

The difficulties of determmmg the
heat transfer coefficients in the sub-
cooling, condensation and condensate
cooling zones are discussed and values
obtained in extensive tests tabulated.
An example illustrates the application
of these coefficients in the calculation
of the area of each of the three zones.

Hydraulic Analogue for Studying
Steady-State Heat Exchangers, ]J.
Prochazka, J. Landau and G. Stand-
art. Brit. Chem. Engrg. 1960, 5
(Apr.), 242-7.

Hydraulic analogues for counter and
mixed flow heat exchangers are pre-
sented and the results presented in
tables and graphs.

62

Power Generation and Power Plant

Power Station Heat Cycles. P. J.
Cameron. Elect. Res. 1960, 166 (Apr.
8), 675-80.

The heat cycles of conventional and
nuclear power stations are compared.
The possibility of using reheating in
nuclear stations are explored and a

particular scheme involving a back- .

pressure turbine driving a circulator is
outlined; the gain in efficiency is dis-
cussed.

Conduction and Radiation Losses and
Ventilation in a Power Station. M.
Sack. Elektwirtsch. 1960, 59 (Mar.
20), 142-8 (in German).
Investigations into the conduction
and radiation losses in a power station
and efforts to improve comfort condi-
tions for the personnel are reported.
It is shown that a considerable re-
covery of the losses can be combined
with improved working conditions.

Efficiency Plus. E. R. Knight. Elec-
tricity 1960, 13 (Mar./Apr.), 76-7.
Spondon H is the first CEGB sta-
tion specifically built to supply proc-
ess steam to an industrial consumer
(Brit. Celanese Ltd.). When finished
it will contain four 180 klb/h stoker
fired boilers supplying steam at 900
psi and 875 F to three 10 mw turbo-

" generators exhausting at 160 psi and

510 F. The thermal efficiency of this
station exceeds 60 per cent.

Big Power Comes to Staten Island.
M. . L. Branin. Coal Utiliz. 1960, 14
(Feb.), 14-8.

The first unit of the Arthur Kill No.
2 station consists of a boiler rated at
2400 klb/h at 2100 psi and 1050,
1000 F and a 335 nw cross-compound
turbogenerator. The boiler has twin
furnaces, one containing the reheater
and the other the final superheater.
Each furnace has 16 burners for coal,

-0il and gas firing supplied from 8 mills

each with a capacity of 38,400 Ib/h at
63 Hardgrove and a fineness of 77/200
mesh. Furnace ash is removed by a
hydraulic system, fly ash by a vacuum
syvstem. The combined multicyclone
and precipitators have a separation
efficiency of 99 per cent. The furnace
operates under positive pressure and
there is no i.d. fan, but cold flue gas

"mw (e) using natural uranium i

can be recirculated from the
mizer outlet to the furnace bot
The air is preheated by steam bef
entering the rotary preheater. §

Progress of the Tennessee Vnn”
Authority. Anon. Engineer 1960,

(Apr. 8), 626-8 (Apr. 13), 666
(Apr. 22), 7004

The power system of the TVA y wu
increased by 775 mw during 1959 gnd
66 per cent is now generated in st
and 34 per cent in hydroelectric sfy.
tions. At the' Johnsonville Statigy
three 150 mw units were completey
and a fourth nearing completion givi,,x
a total capacity of 12753 mw. A
Gallatin station a 275 mw unit wy,
commissioned and a second 275 my
unit almost ready bringing. the tQ&l
capacity to 1050 mw. At Widow
Creek the first 500 mw unit is to j,e
commissioned in October 1960, cop.
sisting of a cross-compound doufle
flow turbine with two 275 mw genegy.
tors and a controlled circulation boile
rated at 3850 kib/h at 2450 psi aggd
1053/1003 F with feedwater at 530,
The calculated heat rate is 3913 Btnj
kwh. A further 500 mw unit is tohe
installed at Colbert station. Futu
developments are outlined. PP

The Second (French) Nuclear Po
Station. Bienvenu, B. Saitcevsk
F. Bourdillat, C. Tourgeron, R. Mill
Lamiral and L. Laurent. Nucl.
1960, S (Apr.), 118-23. f

EDF2 to be in operation in 1962V
have an output of 791 mw (th) and I

Mg cans, grafite as moderator and {
at 368 psi as coolant with an inlet t;

perature of 195 C and an outlet teg
perature of 365 C. There are 4 h_
exchangers producing h-p steam at
C and 473 psi and 1-p steam at 128
and 340 C. Two 115/125 mw tur|
generators will be installed. De

of the design are presented. ]

Kahl Nuclear Power Station. ¥
Kornbichler. Engineer 1960, 2“
(Apr. 8), 624-5.

This first German power reactor'l'l
rated at 60 mw (th) and 15 mw (e) af
is of the boxlmg water type. Prim
steam flow is at the rate of 118.5 ¢
at 71.3 at and secondary steam flow

Sy A

Editor's Note:

As we point out each montk, the materasal for this depariment is drown 28
from the International Combustion Lid. Monthly Techuical Bulletin. The 3k
Bulletin's editor, K. R. Lenel, advises us of o new publication, *Fuel 2
Abstracts and Current Titles,” published by the Institute of Fuel, 18 Devon- 28
shire St., Portland Place, London, W.1, which does a very camprehenswc '
job. We have seen il and endorse it for individuals and libraries of univer- !
sittes, consulting engineers, tanufocturing organizations.
Institute direct for subscription rates.

Write 1o the [l




wﬁih at 47.8at. Details are given of
the eactor building, turbine hall, of-
ﬁe'e”ﬁlo_ck and water purification plant.

w;;;ents and Controls
The .termination of the Optimum

Design Data of the Steam Power

Process by Electronic Computers.
K. Knizia. Elektwirisck. 1960, 59
(Mar. 20), 137-41 (in German).

The determination of the optimum
process efficiency as a function of tem-
perature and pressure of the super-
heated and reheated steam, enthalpy
of the feedwater entering the boiler,
number of preheating stages, thermal
afficiency of the turbine, increase of
:nthalpy of feedwater in the pumps
and saturation temperature in the con-
enser can only be effected by a com-
outer. The preparations necessary
or its use are described.

\utomatic Power Control Improves
’recipitator Efficiency. L. L. Little
and C. R. Zink. Puwr. Engng. 1960,
4 (Mar.), 64.

The improvements in electrostatic
recipitator efficiency due to the in-
roduction of automatic control of
yower input are outlined.

The Bebaviour of the Venturi Pneu-
aatic Pyrometer in Industrial Fur-
:aces. R. E. Holland, R. Jackson
0d~ G. Thurlow. J. Inst. Fuel 1960

3 "), 180-7.

The application of this pyrometer
1 open-hearth furnaces, converters,
lass tanks, oil and pulverized coal
red boilers is described. The advan-
ages of this type of pyrometer are
nat it is accurate at all temperatures,
as a rapid response, is only slowly
(1ocked by dirty gas and can easily be
leaned.

Tetallic Thermocouples for the Meas-
rement of Temperatures above 1600°
Anon. Metallurgia 1960, 61
Mar.), 141-2,
hermocouples with iridium-60 per
0t iridium-40 per cent thorium are
iitable in oxidizing atmospheres up
2000 C. Irridium-tungsten couples
m be used in neutral (argon or
sium) atmospheres up to 2300 C.
ungsten-tungsten-rhenium couplesin
*utral or reducing atmospheres can
‘tasure temperatures up to 2800 C.

ast Iron from Steel Scrap. Anon.
‘elallurgiaq 1959, 60 (Dec.), 261-2.
Instead. of pig iron Ferranti Ltd.
‘u’l’Be steel scrap with added recar-
msmg compounds, silicon and man-
‘I€se in a 3 t capacity electric fur-
fcf’ the production of non-mag-
';‘L -d Spl}erical graphite cast iron
‘<8 combination of both. Econ-
€S and flexibility are the chief
‘Vantages of this new process.
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LOWEST
COST
INSURANCE

(ONLY 3/10¢ PER BRICK!)

—_ Assumé the cost of firebrick to be obout
$175.00 per thousand.*

— Figure about 350 pounds of bonding mortar
per 1000 brick.

— Difference in cost between 2nd best mortar and
SUPER #3000, the “NO EQUAL” mortar, is
about $17.00 per ton, or 3/10¢ per brick!

— Only 3/10¢ per brick for maximum insur-
ance against expensive joint failure and
resultant down-time.*

— Only 3/10¢ per brick for maximum insur-
ance agairist high maintenance labor and
brick replacement outlay.*
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Using SUPER #3000 costs for less in the long run—
far less considering the labor and material replace-
ment necessary when or-
dinary mortars fail.

SUPER #3000, the “NO
EQUAL mortar, is the
iowes? cost insurance you
can buy. WRITE FOR
SUPER #3000 SERVICE RE-
PORTS, TECHNICAL DATA,
FREE SAMPLE.

R \\\\. RN
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Cost of SUPER 3000 "insurance*
Is only 1160 the cost of the brick!
On carbon, chrome, insulating,
high alumina and other more ex- . . ’
pensive brick, “insurance” can be : 'qu. - w -O ng;
as little as 1/200 the brick cost! i w"«l?%}g& INSULATION CDR: 5& :

N a EEY NEW YORK
N B . | B
\\\':w.——-———

: D S LI AR T L g o

REFR

“A TRuLy sUPIR
MORYAR" -

e gy gt e S

09 e v00 1%

k

"R
. 3
=

Niork, N1y Siltalo, B EEBE 0 AR

Castehle end Bending Refractories; FURNACE BLOK;
Benkets, Bluck, Plostic ond Fill Insuiations.

Manufocturers oll

63

BETPPE N S

Trereeee - PR
e TG L AR SRR o Doy ¢ T

o W




C. McCABE, Editor and
postrtd &
", HINDENLANG, Assaciate Editor
:oGERT p. TAFT, Business Manager

415§ MARY MONGAN
Greviation Manager

»abihe monthly by COMBUSTION PUB-
Gd COMPANY, INC., 200 Madison
P New York 16. A SUBSIDIARY OF
4% JUSTION ENGINEERING, INC.

~erlts McDonough, President

ot 3. Soniry, Jr, Vice-President
g Strauss, Treasurer

aemas A. Ennis, Secretory

'éMUSHON is sent gratis to engineers in
Wi & A in charge of steam plants from
00 Ibs per hr capacity up; ond to
pedtng engineers in this field. To others
.« whscription rate, including postage, is
4.4 the United States, $5.50 in Canada,
«$? tin America and other countries.
aglt : Domestic, 40 cents, Foreign,
: cents pius postage.  Copyright 1960 by
sbustion Publishing Company, Inc. Pub-
non Office, Easton, Pa. Issued the middie
we month of publication.

.eptance under Section 34.64, P.L. & R,
aanzed by United Stotes Post Office.

‘uBUSTION publishes its annual index in
sme issue and is indexed requlorly by
wneering index, Inc. and also in the
aned Science & Technology Index.

magazine is now reproduced and dis-
«ted to libraries on microfilm by University
-ofims of Ann Arbor, Michigan.
~edin U, S. A. | == ]

COVER PHOTO

Impressive shot of the

Eddystone Station of Philadelphia
“etric, home of the highest pressure
sleam generator yet built.
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Preventing Furnace Explosions . . . 26
W. L. Livingston

The pressing problems of furnace explosions are looked at

and their couses analyzed. A suggested solution is
analyzed

A Look at Generating Station Automation . .. 36
R. A. Baker

The role of o digital computer as on aid to operation
initiolly and as the focol point for eventual automatic
control is reviewed. Anficipated costs and copitalized
savings are weighed

Steam PowenPlant Clinic—Part XIX . . 41

Igor Karassik
Suction line vibrations are a recurring plant operating

problem. Here are two cose histories the author dealt
with personally

Development of Remote Fuel Burner Control and Flame Protective

System . . . 46
Jobn Dunn

The flame proven ignitor is advanced as a most vital
element in a safely operated cutomatic boiler plant

Technical Book Reviews . . . 50
John H. Cruise

Interesting Technical Papers . . . 51

Five fundamentals essential to a gocd oudience reoction
are developed for fulure speakers

Abstracts From the Technical Press . . . 57
~ Editorials: A Moment's Thought . . . 25
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Foeh. ources, Properties and
Preparation :
Cbemical Structure and .Properties
o Coal XXVI—Studies on Artificial
Coalification. J. P. Schumacher, F.
J. Huntjens and D. W. van Krevelen.
Fuel 1960, 39 (May), 223-34.

By hydrothermal carbonification of
plant material and peat the natural
coalification has been imitated. Cellu-
Jose thus treated in an acid medium is
similar to vitrinites, lignin to micrinite,
wood to vitrinite. When treated in an
alkaline medium, cellulose,” wood and
peat become similar to natural as-
phaltites.

Remarks on the Study of the Pyrolysis
»f‘Bituminous Coals by Differential
Thermal Analysis. A. F. Bover and
P. Payen. BrennstChemie 1960, 41
‘Apr.), 104-6 (in German).

The sharp rise in the curves of a
lifferential thermal analysis of swelling
oals between 420 and 450 C is
xlieved due to a sudden increase of
he thermal conductivity of the coal
t the moment the coal particles flow
ogether.

‘he € “sbility of Home-produced and
orei,  Fuels for the Operation of
lagging Furnaces.  Bituminous
osl: Pt. 2, T. Geissler. Energie
960, 12 (Apr.), 136-47 (in German).
The following are discussed: (1)
r)lﬂuence of slagging furnace design;
’) Influence of burmer design; 3.
lame temperature in the slagging

rnace; (4) New characteristic co-

ficients for the different designs of
3gging furnace. Examples are given

the application of the previously
:veloped (see abstract 5633) and the
*W coefficients to estimating whether

coal is or is not suitable for slagging
»ration,

%ﬁgﬁa});‘wer Station. Anon.
), 8678 r. Rer. 1960, 180 (Apr.
i;lt‘i}:; coal supplied to this power
zc consists mainly of 2 X 0
at i:nd an admixture of slurry so

§ moisture content may reach
Percent. For this reason vibrators
. e‘c’llbrato}'y feeders have been in-
< aatallxmportant transfer points,
tietSSthe wagon tipplers, bunker
iy and the grid covering the re-
ming hoppers,

:sl:"' “ation of Granular Solid

. 50-A.1 ref. ASME Preprint

The ad‘ 50 1959 (Dec.), 12 pp.
SUvantages and disadvantages,

),
A?ES."ON / September 1960

A 3fsiracts from the Technical Press—Abroad and Domestic

from the monthly Technical Bulletin, International Combustion,
Ltd., London, W. C. 1)

especially power loss, wear and sealing
are compared of: (1) Lock hopper;
(2) Lock hopper with a moving wall;
(3) Positive displacement ram pump;
(4) Solid extrusion; (5) Sturry pumps;
(6) Positive displacement gear pump:
(7) Multistage centifugal compression
with air; (8) Peristaltic or rubber
pumps.

Steam Generation and Power
Production

Assessment of Resistance to Brittle
Fracture in Pressure Vessel Design.
Pt. II. K. Schaar. Tech. Uberw.
1960, 1 (Apr.). 159-64 (in German).

The conclusions with regard to steel
selection, design and construction of
pressure vessels are set out.

Prediction -of Creep Failure Time for
Pressure Vessels. F. P. J. Rimrott,
E. J. Mills and J. Martin. ASME
Preprint No. 60-APM-7 1960 (June),
6 pp.

The creep-failure time for a thick-
walled pressure vessel is defined as the
time at which the true creep strain
reaches infinity and used to predict
the time to fracture. The solution is
presented in the form of graphs.
Simplified solutions for very thin-
walled and very thick-walled vessels
are presented.

Recent Boiler Design Practice. W.
H. Rowand and E. G. Kispert.
ASME Preprint No. 59-A-176 1959
(Dec.), 31 pp. -

A review of American Babcock and
Wilcox designs dealing with: (1) Jet
ignition grate; (2) Mills: (3) Burners;
(4) Cyclones; (5) Coal feeders and
distributors; (6) Wall constructions:
(7) Drum and drum internals; (8)
Natural circulation and once-through
boilers of which 18 different designs
are shown.

Steam Generators. A. Bachmair.
B.W.K. 1960, 12 (Apr.), 1445 (in
German).

In Germany €1 per cent of boilers
above 335 klb'h output are of forced
flow design and the largest on order for
firing by bituminous coal is a Benson
boiler rated at 1100 kib- 'h at 3000 psi
and 990 F. Controls for these boilers
have been improved so that they are
no longer at a disadvantage compared
with natural circulation boilers. Aver-
age output has risen from 400 to 4G5
kib/h, average efficiency is 90.3 percent
Pressures vary between 2200 and 3000
psi. One supercritical boiler rated at

4400 psi, 1120 F is in operation,
another rated at 580 kib/h, 4630 psi
and 1040 F under construction. Al-
though 19 boilers with steam tem-
peratures above 1100 F are operating
new orders did not exceed 1040 F.
Prefabrication of boiler parts and gas-
tight casings are making progress.

Removal of Slag Deposits from
Screen-type Superheaters by Vibra-
tion Methods. L.I.Kroppand D. L.
Ytman. Elekt. Stantsii 1960 (Mar.),
2-7 (in Russian).

The paper deals with the application
of the method to a 160 t/h, 120 kg~
cm? 500 C boiler: the vibration
device is described and a test and its
results are discussed. The working
conditions of the metal are considered.
The method effectively ensures long-
period non-siagging operation and
substantial reduction in ash deposits.
Regular operation of the vibration
equipment considerably increases the
heat absorption of the screens. The
screen heating surfaces can be kept
clean in a gas-flow temperature up to
1350-1400 C and boiler efficiency is
improved.

y C.E.G.B. abstract.

Designing Boilers for Gas-cooled
Reactors. B. G. Ediss. Nucl. Pwr
1960, 5 (May), 101-4.

Ways of reducing the work involved
in calculating the most important di-
mensions of a boiler associated with a
nuclear reactor using standard meth-
ods of heat exchange design are out-
fined.

Liquid and Gaseous Fuel Firing

Industry’s Battle with Fuel Ash.
R. C. Bellas. Power 1960, 104 (Apr.)
83-8.

A brief review of the causes of oil
ash attack in boilers, gas turbines and
diesel engines and of the counter-
measures available.

Boiler Problems Associated with Use
of Bunker C Fuel. J. J. McMullen.
Combustion 1960, 31 (Apr.), 42, 46-7.

Deposit formation on high and low
temperature boiler surfaces caused
by the ash constituents of Bunker C
oil are discussed, 1t is contended that
washing of the oil to reduce the sodium
content and the addition of water-
soluble magnesium suiphate to the

. washed oil at a ratio of 3:1 Mg/V

would solve most of the problems.
Experience in ships with gas-turbines
and oil fired boilers is cited where the
effect of these measures has been pro-
nounced.

Water Wash of Bunker C Retards
Boiler Slag on Atlantic Tanker. W.
A. Walls and W. S. Proctor. Com-
bustion 1960, 31 (Apr.), 43-5.
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In the American S;S Atlantic Sea-
man operating at a steam temperature
of 1020 F at the superheater outlet
slagging difficulties in the superheater
were experienced.  When using
specially prepared oil containing up to
250 ppm of V but less than 10 ppm
Na no slagging was found. An oil
washing plant has now been installed
on board ship to enable all bunker C
oils to be used; experience after ¢
months has been excellent.

What Oil Burning System for the
Automatic Package Boiler? P. D.

Goggin. Pwr Engng 1960, 64 (Apr.).
76-7.

The advantages and disadvantages
of various types of burner (rotary cup,
air atomizing, steam atomizing, me-
chanical pressure) for installation in
different kinds of packaged boilers
are discussed.

Furnaces and Combustion

Dimensionless Coefficients of Mixture
Formation in Combustion Chambers,
Pt.V. W. H. Fritsch. Energie 1960,
12 (Apr.), 156-61.

drive as required.

rotary burner systems.

TOD

FORCED DRAFT—REGISTER TYPE
PACKAGED BURNER SYSTEM

FULLY AUTOMATIC OR SEMI-AUTOMATIC . . . this high efficiency
system is manufactured in a wide variety of sizes and models,
arranged for firing steam boilers and high temperature hot
water generators of all types up to the equivalent of 100,000
Ibs. of steam per hour. Available with axial flow blowers or
. centrifugal blowers fitted with electric motor or steam turbine

“sav-PAC» is built for trouble-free performance, extra
economy using all grades of fuel oils, gaseous fuels or com-
binations of both. Self-contained unit includes register-type
burner, forced draft fan, air-fuel controls, wiring and piping
in separate enclosed panels, mounted complete.

Also available TODD ROTO-PAC fully automatic forced draft

Write for complete details and specifications
SHIPYARDS CORPORATION
PRODUCTS DIVISION

Sales and Service Depariments: Columbia and Halleck Sts., Brooklyn 31, N. Y.
Plant, Sales and Service: P, O. Box 9666, Houston, Texas

[
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- tion Method. P. A. Akol'zig

The determination of the coeff ¥
of mixture formation is illustrate, iﬁ,‘

(1) Pressure and rotating-cup b&m&
(2) Pulverized coal fired &mﬁlﬂ'
furnaces; (3) Pulverized coabﬁ“d
steam generators. -

Water-Side Corrosion and Wates

Treatment e
Y

Feed Water Treatment. K. Wi,

B.W.K. 1960, 12 (Apr.), 155_‘3'(. .
German). e\
German experience during the';i;“
vear has shown that difficultiey .
complete  demineralization Plan:‘
treating surface water can be_ !
come by using strongly basic’
changers. Since these strangely N
resins are sensitive against gyr
and pore fouling by iron saltsmind
organic substances they musk be
frequently regenerated with a 1§
cent sodium chloride’ solutigg™:
flushed with caustic soda. The. way,,
has in many plants to be preheateq ,
100 F to obtain the desired ;effoey
Evaporators supply water of a_‘_}',“{,my
equal to demineralizers. Cotnitls;
tubes should -no longer be m{&d
copper; aluminum has _jy
superior. R

Corrosion” Prevention by th
oxygenation of Water by the D;

rosion 1960, 16 (Apr.), 114-6.
A Russian method of freeing

scribed in which the oxygen
into a gas (free of oxygen) mix
the water in an ejector. W
gas are subsequently separated¥
desorber. The results’ of testi am
given in a series of graphs. A

Russian 12 XM Steel in Digifl
Water at 330°C and 130 kg
V. V. Gerasimov and A. 1. G

Teploenergetika 1960, (Apt.
(in Russian). :

Tests on the Corrosion Resist:g.dﬁ :

vestigation into the corrosion;
anism and corrosion resistance}
low-alloy steel subjected to the:
of distilled water saturated with:g
gen, with air and with the add
hydrazine, at 330 C and 130

quoted.

Embrittlement A Modern |,
O. H. Preis. Puwr. Engng °
(Apr.), 68-9. y

It is pointed out that ez
ment of steels used in boile
occurring quite frequently -}
the causes and remedial
have been known for a lqf
The existence of embrittlemery

September 1960 / COMEAS




detected by an embrittle-
sctor containing a test piece
ge feeding of sodium nitrate or
mdin;fed pH-phosphate control
preverit embrittlement.

Gas-. . Corrosion and Deposits

[nvestigation. of Corrosion Damage in
Slagging Furnaces. K. Baatz, K.
spéh and H. W. Thoenes. Tech.
berws. 1960, 1 (Apr.)., 156-8 (in
yerman).

Two cases of corrosion damage on
he gas-side of slagging furnaces are
fescribed and discussed. The water-
oluble fraction of the deposits con-
ained sulfates and chlorides which
letermine at higher temperatures the
ate of corrosion, but a reducing in-
wence is also likely to have taken
art in the reaction.

‘ower Generation and Power Plant

arge-Scale Power by Direct Con-
‘ersion. B, C. Lindley. Engineer-
ng 1960, 189 (Apr. 22), 567-9.

Possibilities of direct conversion of
eat (1500-3000 C) into electricity
re considered. These are: (1) Ther-
noelectris; (2) Thermionic; (3) Mag-
retohydrodynamic. Design consid-
rations are presented. .

‘xperiences with Gas Turbines in
rep  Tower Stations. P.‘Chamba-
al. IME Preprint No. 60-GTP-1
960 (Mar.), 11 pp.
Gas turbines and free piston gen-
- rating plants have been installed in
2veral French power stations to meet
¢ak load demands. The problems of
sing heavy fuel oils and remote con-
"ol are discussed in some detail.

'#5-Steam Power Generation. P.
- Martinuzzi. ASME Preprint No.
A-GTP-6 1960 (Mar.), 12 pp.

he possibilities of a gas turbine
roducing power and its exhaust
therating steam for a steam turbine
4ve been examined and the efficiency
! such cycles calculated. The study
:_‘21 been extended to include closed-
) ¢ gas-steam power generation in
Tnection with a high-temperature
45-cooled nyclear reactor. The re-

Ms of these calculations are given in
thles,

a:{ruﬂ?ﬁrle-—Ex.haust Heat-Recovery
A . O L. Morris. ASME Pre-
" No. 60.GTP-9 1960 (Mar.), 8 PP
as:‘:}‘:us schemes of gas turbine,
‘ed at recovery and separately-
. LIS were considered to provide
o strial plant as efficiently as
da ®ith 64500 1b/h steam at 425
Iy 200 F, additional to auxiliaries
irhin ng turbines for the gas
¢ and 100,000 1b/h of deaer-

7 indy
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ated water at 550 psi.for process. The
optium solution was found to be the
installation of two 7500 hp gas tur-
bines for driving process equipment,
two 30,000 1b/h pressurized waste-
heat boilers with stack economizer
for feedwater heating and a separate
economizer for process water and two
40,000 1b/h water-tube oil fired boilers
using either air or turbine exhaust gas
for combustion. The heat balance
calculations are presented.

Economics of the Steam-Gas Turbine
Exhaust-Fired Cycle for Medium-
Size Utilities. M. Eisler and W. M.
Sybert. ASME Preprint No. 60-
GTP-15 1960 (Mar.); 9 pp.

It is suggested that in many smaller
networks the addition of a gas turbine
exhausting directly into a steam
generator will save considerable capi-
tal costs compared with a complete
new unit. The results of calculations
for various sizes of networks are
tabulated assuming an average annual

. peak load growth of 8 per cent.

"How Deere Plant Pressure-Fires a

Spreader-Stoker Installation. H. H.
Reisman. Pwr Engng 1960, 64 (Apr.).
89-91.

The advantages of pressurized firing
are briefly enumerated and the special
design details required for pressurizing
described. The lower part of the
boiler is surrounded by an airtight
enclosure with revolving door. The
fd fan passes the air t6 the windbox
from which it flows through the grate
in volumes controlled by a damper.
Sufficient coal is kept in the duct from
bunker to hopper to prevent.outward
leak of air. Overfire air is taken from
the ash pit and injected from the
rear. The ash pit has its own en
closure and door and the ash is re-
moved pneumaticallv. At an average
load of 87,000 Ib/h the boiler efficiency
has been 85.64 per cent with a CO; of
12.8 per cent when firing coal of
10 856 Btu/Ib.

Ferrybridge B-300 Mw Station. Anon.
Elect. Times 1960, 137 (May 5), 722-4.
This recently commissioned station
contains three units each consisting
of a boiler rated at 760 klb/h at 1600
psi and 985/953 F and a 100 Mw turbo-
generator. Overall building volume
1s 31 cu ft/kw installed and overall
cost of about $137.50,’kw installed.

Consider Simplified 100 Mw Gener-
ating Unit for Peaking. W. Welch.
Elect. Wrid 1960, 153 (Apr. 4), 28-31.

The growth of peak load at a higher
rate than the average load causes con-
cern to American networks since the
supply of this peak load by reheat

_ units designed for high efficiency at

full load is very expensive if these
units operate at low loads. The Long

BE “IN THE KNOW" ON

WATER
TREATHENT!

N

Is good boiler housekeeping in
your plant beset by sludge, scale .-
and corrosion? Are these enemies -
of efficiency increasing downtime
and maintenance costs, fighting
company profits and your own.
career? E :

The Power Show can help you
find better ways to fight back. It~
can help you keep your company's .
profits growing and your own job -
on the upgrade by keeping’ you
up-to-date on water softeners, de-.
mineralizers, dealkilizers, filters,
deaerating heaters and clarifiers
—PLUS a broad line of ~other
power and allied equipment.: -

Only at the Power Show do you*-
have the opportunity to investi-
gate, compare and get the right
answers, face-to-face, from the
manufacturers themselves. Only
at the Power Show can you see
over 250 leading suppliers’ prod--
ucts, all conveniently grouped to-
gether at one time. -

Make sure you're there. Every-
one else will be! ST

44y

24th NATIONAL
EXPOSITION
OF POWER &
MECHANICAL
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NEW YORK COLISEUM
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MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY
430 Lexington Ave., New York 17, N. Y,
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FLUIDICS™ ar work

L

Skid-mounted“‘package’demineralizers
vailable promptly from Permutit

Just connect the influent, effluent and
waste lines, and this “package” de-
mineralizer will go to work for you. No
field assembly costs, no delays, no capi-
tal tied up in construction.

It's one of several demineralizing
svstems now available as pre-assem-
bled packages from Permutit. They’re
skid mounted, and most models can be
shipped promptly from stock. .

You save testing expenses, because
these package units are pretested, fac-
tory-guaranteed units,

Here are some of the “package”
units now available: .

127, 15”, 20", 24” Mixed-Bed De-
mineralizers provide flow rates up to
20 gpm (30 gpm for polishing). All of
these units are capable of producing
demineralized water with an average
of over 6,000,000 ohms specific resist-
ance. or about 0.05 ppm dissolved
solid content—all availaggz from stock.
16", 24", 30" Diam. Single Bed De-
mineralizers are available as cation
exchangers and as anion exchangers—
both strong base and weak base. Flow
rates up to 30 gpm. All components
are carried in stock—permitting prompt
delivery of two-bed systems for simple
field assembly—or available as a pre-

<>
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fabricated package, similar to picture
above.

Non-Regenerable Demineralizers are
available for those applications where
it is more economical to discard the
resin and replace it than to regenerate
it. For example, demineralizers used
for radiocactive waste clean-ug, and for
polishing ultra-pure or “ultimate”
water, may be of this type. Available
from stock. .

MBD-6A Mixed-Bed Demineralizer for
laboratory use, demineralizes 1 to 2
gpm of water to a Jow total solids, low
CO: and low silica content. Unit is 6”
in diameter. Available from stock.

More detailed information on Per-
mutit Packaged Demineralizers is given
in Bulletin 4721. For your free copy,
write our Permutit Division, Dept. CO-
90, 50 West 44th Street, New York 36,
N. Y. In Canada, The Permutit Com-
pany of Canada, Ltd., 207 Queen’s
Quay West, Toronto 1, Ontario.

*FLUIDICS is the Pfaudler Permutit
program that integrates knowledge,

equx?ment and experience in solving
problems involving fluids.

PFAUDLER PERMUTIT inc.

Specialists in FLUIDICS . . . the science of fluid processes

Island Lighting Co. is therefore g
stalling a 100 Mw peak load ung
minimum cost. It operates at
conditions of 850 psi and 950 F, wig
single heater for preheating feedwgg)
to 250 F and without air prehey
single full-load pumps for the
water, condensate and circylaml
water. The boiler has a pressuy
furnace fired by heavy oil to eliming
equipment required for coal-firing
both boiler and turbine are inst
out-of-doors and as closely together
practical. The condenser is desigmé
for water at 50 F in winter and
loss of 4~5 Mw output with water ¢ I8
85 per cent F in summer is regardsd
as less important. Similar cost n [
ductions have also been effected ulll
the generator and electrical eqm
ment. The total cost of the unit v S
be about 60 per cent of a 185 Mv » JiE
heat unit. J

The Second Extension of the Masw
dovaerk, Denmark. H. Billesch
Elektroteknikeren 1960, 56 (Mar. %
96~106 (in Danish). )

The third and final section of U
station has a 250 t 'h (m.c.r.) Benct %58
boiler with reheat and a 80 Mw thre
cylinder double-flow condensating 1
bine driving a hydrogen-cooled I
mva 0.8 pf. alternator. The bok
house is of light steel construcld
with 5m X 75 cm aluminium pla
assembled at ground level into 15
cladding sections with fastenings &
signed for installation from indo
scaffolding. Provision is made for .
and pJ. firing using slurry up t0 4
per cent moisture content with i
drying. The condensate circuit b
a- complete demineralization pPiSEE
and purification equipment ("
filter”). The hydraulic ash and fr
ash-removal equipment, feedwal
treatment plant, electrical equipme®
and control room and automatic b®
control svstem are described.

“From C.E.G.B. Digest 1960, U
(May), 1274,

New Stockholm Plant Generates A
Mw of Power and Heating for o )
People. Anon. Pur Engng 1960
(Apr.), 80-1. )
The plant contains three boil??

supplying steam at 1100 psi and g:! ‘ npact -
F to three turbines. The steam *® ion of t+
two of the turbines is condensed % . aging
heating the water for the dist -all three
heating system to 155-230 F-b]:“ in proj

third turbine has a regulated
point for water heating. Hot watéf
stored in three accumulators and !
expansion tanks under air pres
and distributed to consumers * 28
three miles away. Coal is 5% |
partly below and partly aboveé *
level in a basin forming also the’
loading dock.
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25 " Theory of Metals. B.
ML Research 1960, 13 (May),
R w: theory is described by
whi. {.s possible to explain con-

ductsfice, semiconductors and the

theoe§, of alloys. ,
Steels for Energy Plants. K. Kreitz.
B.W.E. 1960, 12 (Apr),. 142-4 (in
German)..

A review of recent developments in
stee! -compositions for temperatures
between 1000 and 1100 F, 1100-1200
¥ and for higher temperatures, con-
sections between ferritic and austen-
itic .steels, of standards and specifica-
tions, of basic research, cast austenitic
steels and relaxation.

Electric Furnace Steel for Nuclear
Applications. C. Jamieson and J.
Mowat. Nucl. Engng 1960, 5 (May),
207-11,

Preliminary data are tabulated to
thow that steel-produced in electric
are furnaces is likely to have improved
ofoperties for nuclear reactor applica-
Jons than o.h. steels. Creep test data
e not_yet available.

itress Corrosion of Austenitic Stain-
ess Steel by High-temperature Solu-
§0§l and Contaminated Steam. P.
. Snowden. J. Iron & Steel Inst.
960 4 (Feb.), 181-9.

Ta . .avestigations concerned stress
' :offosion in 18-9 Nb-stabilized steel
| Xposed to chloride and caustic solu-
, loms at various stresses and tempera-
+ ures, The rate of attack depended
‘0 stress level, solution strength and
tmperature. Specimens contami-
ated with chloride and caustic were
*posed to high-temperature, high
tessure steam, The attack by -so-
!um. and potassium hydroxides can
fddgtf.her inter- or transcrystalline.
-i lriithons of sodium phosphate or
ltaci greatly reduced the rate of

:5 eAgmg of some Russian Austenitic
Fl' Steels, ' I. N. Laguntsov and
ipr-) Ziepko, . Teploenergetika 1960,
Te.s : 38-42 (in _Russian). -
Jange Qata} are given relating to the
. eglo n impact strength, hardness
eels :fgatxon .of three Russian boiler
5,000 ’fer aging for periods up to
e chan all three showed consider-
mhritﬂnge in properties after aging.
duce timi‘:nt during aging did not
ngero € impact strength below a
us level,

C.E.G.B. abstract.

3
r ’s and Controls

N
g:’ Ultrasonic Test Instrument for
and Apparatus Construction.

y .
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V. Deutsch. VDI-Z. 1860, 102 (Apr.
21), 457-8 (in German). -

.A new instrument is described which
enables to test steel plates and welds
of more than 5 mm thickness with
great accuracy. The instrument is
put on wheels to facilitate making
tests in less accessible places.

Cyclone O; Analysis Checks Combus-
tion Efficiency. J. J. Osochowsky
and E. A. Schempp. Power 1960, 104
‘(Apr.), 92-4.

A water-cooled probe able to with-
stand gas temperatures of 3000 F has
been developed which can be installed
at the outlet of the cyclone throat and
allows continuous -monitoring of the
0. content of the combustion gases.
It is hoped to develop from this an
automatic control system for the
optimum adjustment of the fuel and
air ratio at all operating conditions.

Nuclear Energy

AEC Puts Together a Long-Range.
Power Reactor Program. Anon.
Nucleonics 1960, 18 (Apr.), 71-82.
The program put forward to make
nuclear power economic by the vear
1968 is outlined. Research is to be
concentrated on large reactors of
around 300 Mw size and the 8 reactor
concepts, their capital and power
costs are presented. These include
the pressurized water, boiling water,
organic-cooled, sodium-graphite, gas-
cooled, fast breeder., agqueous homo-
geneous and heavy-water moderated
reactors. The main problems con-
cerning the development of each tvpe
are set out, common to all are further
developments in fuel elements.

The Instability Problem in Gas-
Cooled Reactors. A. Fonda. Auwdl.
Pwr 19680, 5 (May), 93-6.

1n addition to instability caused by
temperature and xenon poisoning the
control system may also cause in-
stability if the control parameters are
inappropriately chosen. The control
system studies of the C.E.G.B. and
the results obtained of kinetic response
to three different control settings are
described and discussed.

Small Power Reactor Survey. J. S.
Burkett. Nucl. Pwr 1960, 5 (May),
97-100.

A brief survey of small reactors
available or planned in U.5.A., Gt
Britain, Germany, Italy and Switzer-
land.

Even Smaller Reactors. Anon,
Engineering 1960, 189 (Apr. 15), 515~
6.

A review of small American station-
ary and portable reactors.

“Study of 4 BWR Concepts Shows
One-Unit 300-Mw Plant Feasible,

WHAT COMES UNDER

NERGY
CONTROL?

On paper it's just a phrase, but at
work with you and your company
it's important. Everything' from
fuel savings to calculating nu-
clear fuel costs comes under the
heading of “energy control”—a
subject of profit to you and your
company. ; Lt
Constant changes in the field
make it imperative that you see
such exhibits at the Power Show
as temperature controllers, pres:
sure and draft controls, liquid
heat controllers and many others .
—PLUS a broad line of other
power and allied equipment.-

- Only at the Power Show do you
have the opportunity to investi-~
gate, compare and get the right.
answers, face-to-face, from.the
manufacturers themselves: Only
at the Power Show can you 'see -
over 250 leading suppliers’ prod-
ucts, all conveniently grouped to-
gether at one time. .

Make sure you're there. Every-
one else will be!.
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FURNACE
BLOK™
‘_REPLACES

* FURNACE BLOK MAKES SUPERIOR SERVICE MONO-
LITHIC REFRACTORY WALL AND ROOF CONSTRUC-
TION ECONOMICALLY FEASIBLE. NO WOODEN FORMS
REQUIRED. NO SKILLED LABOR.

3 TO 10 TIMES
FASTER INSTALLATION

Time and labor saving almost unbelievable. No individual -
trowelling and bonding. No exacting operations. One
9 x 13%" x 13%“ FURNACE BLOK equals the volume
of sixteen standard 9 firebrick.

BETTER SERVICE

" No brick-to-brick joints. Less spalling. Better .insulating
value. Lower heat storage.

CASE HISTORY: FURNACE BLOK used in walls of ash
hopper. Salt water quench. Previous firebrick lasted 6
months. After one year of service, FURNACE BLOK still
satisfactory.

FURNACE BLOK, when filled,
produce o moneolithic structure.

FURNACE BLOK INFORMATION KIT

Contains technical information,
installation photos, cost compari-
sons and prices.
Write for your

..2 P R N Y

Cotoble ond Bonding Refracteries; FURNACE BLOK;
Manuf ng Retracleries; {
anufacturers °'1 Blankets, Bleck, Plestic ead Fill Insulctiens.

_ siam).

H. C. Ott and R. H. Gordon, ]
Wrld 1960, 153 (Apr. 4), 33-6, g,
84.
The four c_vcles considered
(1) NIS natural circulation wit ;
ternal steam separation: (2) x
natural circulation with externa] ¢
for steam separation; (3) FSC fured
circulation with external drum. iy
FDC forced circulation, dual
with external drum. Calculaue
were made for a 200 and a 300
unit which showed the FDC cych m
Mw unit to be the most efficient
able to produce 1 kwh at 1-1' , n2
higher cost than a coal fired unit a2 ,§
fuel cost of 35 cents per million ku
Development of nuclear superheat
has not vet been developed sufficiezt
to be taken into consideration
fossil fuel superheating does not <
an advantage. Improvements mr
be obtained by combination. ¢
natural and forced circulation.

A Closer Look at the Real KIWI
Anon. Nucleonics 1960, 18 (Apr.).

A few details are given of the desy
of this reactor, a prototype built i
use in nuclear rockets. The core (e
sists of graphite fuel plates impry
nated with uranium, cooled by hyém
gen and with control rodsin the ceatR
The performance of the reactor is
classified.

Grinding, Screening and Filtering

Test on a Tubular Ball Mill Pulve
ing System for Low-grade Coal
Supplementary Fanning of Over§
Product. S. P. Tsigankov. ]
Stantsii 1960, (Mar.), 10-17 (in R

Supplementary fanning of the
size product of low-grade cod
tubular ball mills improved the P
formance only for screen Ru >
per cent with a gravity type class® , Yy a s
and Rg > 71,'» per cent with a &%
fugal classifier. For Rg = 12
cent an improvement in perform&™
of up to 13 per cent and a power & 4
ing of up to 5 per cent were obta”
with a gravity-type classifier:
improvement was only 6!/2 per &
with increased power consuml
with a centrifugal classifier. In
cases, supplementary fanning €%
improve the performance of %
ball mills for pulverizing hard cod* 'y
other types of coal. 4
C.E.G.B. AbS

Fuels: Sources, Properties ond f
aration

Carbonization Studies. Flmdﬂ'
Technique. Anon. Coal Res. ™
S.I.R.0. 1960, No. 9 (Feb.), 2-7-

The laboratory plant with 8 cod
bonizing capacity of 50 Ib/h of

J
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4 .na some Ol the resuits ob-

)

-, LX

"Se tabulated. The char is to
AR for blending with coals to
74 high-quality metallurgical
Betars as a base for a variety of

a , Handling. J. R. Arwood
wdiR. W. Wesson. Ind. Engng.
Chems. 1960, 52 (Feb.), 181-8.

The annual review of literature
»ublished in 1959.

*he Application of Vibratory Power to
{echanical Handling. J. D.Latham.
fech. Handl. 1960, 47 (Mar.), 132-5.
Applications of vibratory power,
ased on a rotary motion (Vibro-
otor), to the handling of a wide
ariety of materials are described.

perating a Coal Storage Area with a
.echanical Shovel. J. Oliver. Bull.
Inf. des Centroles Electrigues 1960, 27
an.), 15-19 (in French). .
When the coal vard equipment (a
illdozer and a scraper) were due for
placement, consideration was given
the use of a mechanical shovel and
advantages over the former system
: demonstrated and the method of
rking is explained. The main rea-
1 for this is due to the nature of the
1l storage area and the fact that a
mber of different quality coals are
cked. Over large distances in a
‘d served by fixed installations and
‘ring  -ly one quality of coal the
ape 5 the advantage.

rom C.E.G.B. Digest 1960, 12
ar. 26), 765.

iraulic Transport of Lump Coal.
m. ‘Férdern u. Heben 1960, 10
b.), 91-8 (in German).
‘he essential details of a Russian
cle are translated. The investiga-
S concerned the transport of large
pieces by a suspension of fine coal
ater, the relationship between con-
ration of fines in water and size of
transported, frictional resistance
wear. Cost of transport by this

aod is only %/; to /. of that by
ray,

m Generation and Power Produc-

Assessment of Safety against
le Fracture in Pressure Vessel
gn. Pt. I, K. Schaar. Tech.
w. 1980, 1 (Mar.). 101-8 (in
lan),

‘¢ revised German standards for
n steels with regard to their
¢ fracture performance is ex-
¢d and the application of these
-ards to steels for pressure vessels
3¢ The physical basis, the
Bce _. notches, residnal stresses,
frature, rate of deformation, for-

3USTION / September 1960
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SRt air or recvcle gas at 400- -

Insure safe, continuous

boiler operation with

Reliance
Water Columns

Models and sizes
for every boiler
need to 2500 psi
working pressure

1
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Reliance High and Low Alarm Water Columns are widely
known for their sensitive trouble-free alarm mechanism.
Action of the float and whistle valve assembly is direct —
foolproof. Short, unhindered float travel assures prompt
response to slight water level variations. Reliance Alarm
Columns, available to 900 psi, are completely assembled at
factory and thoroughly tested before shipping . . . Above
900 psi, forged steel columns can be equipped to supply
electric alarm service and other safety controls . . . Reliance
also makes gage cocks, gage valves, gage inserts, illuminators
and vision-focusing hoods in various styles to suit all needs.
Engineer representatives in all principal cities.

The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio

Reliance EEF
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25 Advanced
Design | .
Features uarce access voons - easuy

REMOVABLE FEEDER » DOOR SEALS FLUSH
INSIDE—NO DUST SPILLAGE s LARGE, FREE-FLOW
k . INLET » EXTERNAL DISCHARGE MECHANISM
; ". « FREE SUSPENSION HOPPER « ADJUSTABLE
HINGES AND CATCHES—MAINTAIN SEAL »

EXTERNAL DOOR CATCHES—NO CORROSION
+ NEOPRENE DOOR_SEALS + SELF-POWERED
BY-PASS » STEEP BY-PASS PLATE—NO CLOGGING

:
! - JAM.PROOF BY-PASS * SELF-CLEANING
: h PULLEYS + MICROMETER COMPENSATOR * NO
INTERNAL MECHANISM TO
GATHER DIRT + JAM-PROOF
SKIRT PLATES « EASY-
ACCESS BEAM SYSTEM » . ©
SIMPLE RATIO TESTING™ &
« RIGID TUBULAR BEAM * §.
. STRETCHER » MEETS HAND-_
BOOK H-84 NBS » DUST-TIGHT
*J.1.C. CONTROLS + ANTY - .
- BOUNCE BEAM SWITCH »
" FULL POWER SOLENOID
DISCHARGE « DIRECT-- -
COUPLED COUNTER
« EXTERNAL GEARMOTOR
" DRIVE '

oy
—

Only Richardson builds all 25 advanced-design
features into one automatic coal scale. Result:
The last. word in accessibility, simplicity, and
accuracy . .. long-term trouble-free operation...
and low maintenance. For the whole story on
the new Richardson H-39C write or phone
Richardson Scale Company, Clifton, N.J.

Free technical bulletin o~ i

~ !
with dimension sheets. k 5 ’

- v -
£ f

* J:- ns-3

o Sales and Service Branches in Principal Cities
Also manufactured in Europe to U.S, standards
Richardson Scales conform to U.S. Weights and
Measures H-44 for your protection.

MATERIALS HANDLING BY WEIGHT SINCE 1902
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eign atoms and the significance ¢
notch impact test, transition tem
tures and susceptibility to agin;
presented.

The Edge Value Problem in the
culation of Thermal Stresses in R
tor Pressure Vessels. D. R.
Atomkernenergie 1960, 5 (Feb.),

(in German).

An equation is derived for cal
ting the stresses caused by the
ferential thermal expansion of
cylindrical shell and the semi-sphe
ends. The validity limitsof the b
formula are given.

Sulzer Steam Boilers. H. Vo
Sulzer Tech. Rev. 1939, 41 No. 2,
73.

The development of steam. gep
tors from the first built in 1841 1o .
latest monotube boiter of 730 kib,
2420 psi and 1110,/1060 F is deser;:

Steam Generators for the Paper
dustry. Anon. Energie 1960,
(Feb.), 74-5 (in German).

Two boilers are described b
rated at 149 klb/h at 1950 psi ;
975 F with reheat to 825 F. On
the boilers includes a slagging furnp
for the firing of pitch coal, bitumin
coal and oil and an upper radi.
furnace with additional oil burn(
the upper part of the walls of -
radiant furnace are superheater s
faces. The reheater is installed in 1
damper controlled convection pa
The Ljungstrom air preheater is
the two-stage tyvpe and has an air !
pass to increase the flue gas tempe:
ture from normally 320 F to 375 wh
burning fuels of high S content, T
other boiler is exclusively oil-fir
with the burners in the front wall a:
radiant superheater in the front wall

Damage to Superheaters and Preve:
tive Measures—Part 1. R. Malice
AP A V.E. Bull. 1960, 41 (Jan
3-35 (in French).

A number of superheater tube fa:
ures that have occurred during oper:
tion are described. These are divide
into the following categories: those du
to (a) the composition of the boil
water, (§) the result of increase i
steam temperature, (¢) irregular cit
culation, (d) external erosion, {¢) sht
down of plant, and (f) manufacturin
faults. Some thirty cases are d
scribed and discussed.

From C.E.G.B. Digest 1960, 12 (Mar
26), 759.

Distortion of a Radiant Superhesi
Panel. J. Simonne. Bull. d'Inf. &
Centrales Electriques 1960, 27 (Jaod
30~4 (in French). - g

The radiant superheater of & ##
t/h boiler was found to deform,
break loose in the burner zone.s
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Cutaway sketch of Swedish
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Code Testing of Large Boilers—Input-Output or Heut-l.é.f_.s Method? . 34
J.’A. Bostic and W. F. Long

The recent trend towards a finer accounting of heat losses
in determining boiler efficiency is held up to comparison wtih
traditional input-output gauge of efficiency.

Unique Swedish Steam Station in Operation . . . 40

Details are furnished for the world's largest fully underground
steam power station

Non-Destwuctive Techniques in Power Plant Inspection . . . 44

Peter W. Sherwood

One highly attractive odvantage of non destructive inspections
is the ability to get at areas not within reach by other methods

Steam Power Plant Clinic—Part XX . . 49

Igor J. Karassik

The precautions the plant operator should toke before
retyrning pumps to service afier heavy electrical repairs are
cited ’

Radiant Heat Exchange in a Boiler Furnace Fired with Nawral Gas . 54

F. L. Kazakevitch, A. M. Krapavin, G. I. Anofriev, I. G. Vesely

The authors state their belief that for small capacity boilers
operating on natural gas the so-called ““norm’ method gives
adequate performance checks
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Editorials: The Promised Lond Beyond the Faets . . . 33
C. J. Freund




o nm b e g o e m s

‘Based on Vitrain Analyses.

Abstracts from the Technical Press—Abroad and Domestic

(men from the monthly Technical Bulletin, International Combustion,
Ltd., London, W. C. 1)

Fuels: Sources, Properties and
Preparation

Fuel Technology in Canada. A.
Ignatieff. J. Inst. Fuel 1960, 33
(May), 223-7.

The following are discussed: (1)
Coal industry; (2) oil, natural gas and
associated hydrocarbons; (3) research
on fossil fuels; (4) uranium industry.

Coalification Progress, Coalification
Scales and Classification of Coals
pt. 1.
K. Patteisky and M. Teichmiiller.
BrennstChemie 1960, 41 (May), 133-7
(in German).

The various coalification scales have
been checked and it is shown that
these scales have to be varied with the
stage. The limit values (C, O, H
contents, V.M., moisture, C.V.) for
the 1 large coalification stages are
given.

Structure of High-Rank Coals De-
duced from Helium Densities. T. S.
Polansky, H. J. Donald and C. R.
Kinney. Nature 1960, 186 (June 4),
792-3.

It is shown that the density gives a
closer correlation with hydrogen for
high rank coal than specific volume
and the equation deduced from a line
drawn through the densities of some
high-rank coal is: y = 226 —
0.23 x, where y is density and x per-
centage hvdrogen. This egquation
does not hold for bituminous coals for
which the equation y = 0.442 4+
0.064 x (y is specific volume or the
reciprocal of density) is deduced.

Structure Parameter of Coal Based on
Oxidation Experiments. S. K. Chak-
rabartty, B. K. Mazumdar, S. N. Rov
and A. Lahiri. BrennstChemie 1960,
41 (May), 13842 (in German).

The aromaticity in the range of 80~

" 90 per cent C increases from 0.7 to 0.8

and approaches 1 in the anthracite
stage. The aromatic hydrogen in-
creases from 30 to 50 per cent of the
total hydrogen and reaches 80 per cent
and more in anthracite. The average
size of the aromatic nucleus does not
increase much and possibly consists of
4~3 benzene rings.’

Investigations into the Processes in
the Coke Oven. H. Echterhoff and
M. T. Mackowsky. Glickauf 1960,
96 (May 7), 618-26 (in German).
Extended investigations in which
samples were taken from various
parts of an experimental oven and at

62

various times have shown that the
decisive phase in the coke formation
is the plastic phase. The rate of
heating in the plastic zone determines
the mechanical properties of the coke,
as well as the amount of fissuring.

Mechanical Handling

Coal Storage and Handling in the
National Coal Board. S. Weinberg
and D. G. T. Davey. J. Inst. Fue
1960, 33 (June), 283-4.

Storage of coal is today almost
universally carried out by crawler
tractors with a bulldozer blade which
enables larger stock piles to be made
and compacted and thus reduce the
risk of selfignition. The piles are up

" to 40 ft deep with a density of 80 1b/

ft® and contain l-in. vertical tubes for
daily temperature measurement.

New Equipment for Stockpiling and
Reclaiming. H. R. Keller. Firdern
und Heben 1960, 10 (May), 319-26
(in German).

A newly developed mobile machine,
a cutter-disk loader, is described
which is used mainly for reclaiming.
It operates either directly or with
other mobile intermediate belt con-
vevors and applications in iron and
steel works, gas works and similar
plants are illustrated. The economics
of such installations are discussed.

Hydraulic Transport of Coal. A.
Wright. Sheffield Univ. Min. Mag.
1959, 47-70.

The whole subject of hydraulic
transportation of coal is covered very
fully from the fundamentals of solids
flow in a pipeline and the methods of
introducing solids into a pipeline, to
descriptions of installations abroad
and pilot installations in Great Brit-
ain. The future of this method of
moving coal is discussed and in the
appendix three sample schemes are

costed in comparison with other
methods of transport. (N.C.B. ab-
stract.)

From C.E.G.B. Digest 1960, 12
(June 4), 1433.

Heat: Cycles and Transmission

Heat Transfer. E. R. G. Eckert,
J. P. Hartnett, T. F. Irvine and E. M.
Sparrow. Ind. Engng Chem. 1960, 52
(Apr.), 327-39.

The annual review of the literature
of the past year under the headings:
(1) Conduction; (2) channel fiow;
(3) boundary layer flow; (4) flow with

separated regions; (5) transfer mechy.
nism; (6) natural convectxon, {

convection from rotating surfaqe,
(8) combined heat and mass transfe,
(9) change of phase; (10) radlatlon
(11) liquid metals: (12) low densm
heat transfer: (13) measurement tec;.

niques; (l4) heat transfer appliey.
tions.
Thermodynamics. G. M. Browy,

Imd. Engng Chem. 1960, 52 (Mav)
451-5.

The review of the literature pyp.
lished in 1959,

Pressure Drop in a Duct with Hegt
Transfer. J. S. Turton. Enginee,
1960, 209 (Mayv 27), 902-3.

A mathematical analysis.

Steam Generation and Power
Production |

Fluid Dynamics. C. A. Sleicher, R,
A..Stern, L. E. Scriven and A. K,
Oppenheim. [nd. Engng Chem. 1960,
52 (Apr.). 347-58.

The annual review of literature of
1959.

Temperature Recovery Factors ip
Steam. H. Barrow and D. J. Ryley,
Engineer 1960, 209 (May 27), 903—6
Temperature measurement of -the
boundary of a fluid in motion is dis.
cussed and the results obtained with
two different probes are presented.

Steam Generators

Development of a Diagram for the
Calculation of Natural Circulation in
Water-Tube Boilers and Boiling-
Water Reactors. K. Jaroschek and F.
Brandt. B.W.K. 1960, 12 (May),
189-96 (in German).

The equations for constructing the
diagram are developed. The numeri-
cal values for a range of parameters
obtained by computers are entered in
the diagram which facilitates the cal-
culation of the circulation if the tube
friction coefficients are known or can
be assumed. The diagram can also be
applied to boiling water reactors if the
resistance of the fuel elements is
known.

A New Method for the Rapid Analysis
of Results of Thermal Calculations
for Steam Generators. S. Kasprzyk.
B.W.K. 1960, 12 (May), 208-11_(in
German). "‘}*

A single diagram has been co!b
structed for presenting the essent
relationships between operatx
parameters, heat balance and
heating surfaces. This reduces;
time required for calculating e
in flue gas temperatures as a fu
of the design of the heatmg L
and facilitates comparison of v
projects.
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% Beliavior of Forced Flow Boilers - - — 1
S5 Yoad Changes. M. Ledinegg. R e I l a n c e
EH 24960, 12 (May), 197206 (in .

|

asnd Y. , ]

“Fhe’ changes in the heating surfaces | the first successful
i

remote reading water level gage

known to American engineers f
. ) v
24 years old and still going strong!

ey

seurring in the economizer, evaporat- -
ng~  superheating sections of a
3enson boiler during load changes
expressed by a variation of the ratio

o fuel : water), the time elapsing
rom one steady state to the mnext,
nd the changes in the temperature
:vel of the tubes have been studied.
“he difficulties are discussed in assess-

1g the changes at the transition points
-hich wander during the load changes.

‘he times are calculated which elapse .
otil a change of the fuel : water ;
itio affects the steam temperature,
so for the case in which the feed of
ater is completely stopped.

.

SRR . N
0 WA AIS ALY ALII LSty ¢ sty AR b

igh Pressure Steam Power Plants.
Azer Fréres S.A.

The tubes of tube-platen reheaters
‘¢ protected from the direct effect of
.diant combustion gases bv envelop-
g them with superheater, evaporat-
g or feed water heating tubes,

LU UL

. { |

maces and Combustion : : ,- N

idging the Gap between Funda- | . . ’ % A '5
Tl ks '

:ntal Science and Industrial Com- F
7 7) /]
Mty

stion. M. W. Thring. Bril. Pur
1gng 1960, 1 (June), 88-90.

A.brief review of the research car-
d¢ ato the mixing and reaction
ocessys in furnaces, the development
‘the turbulent controlled mixing

Allliquid operation—simple manometric principle.

tory one-dimensional flame and the
-ults obtained with solid, lignid and
seous fuels. Possible application on
: industrial scale is discussed.

aphical Method for the Determina-
1 of the Combustion Air and Flue
s Volumes of Solid Fuels. 1. Luzsa.
ergie 1960, 12 (Mayv), 189-2 (in
rman).

\ nomogram has been developed
the rapid calceulation of the theo-
cal combustion air volume and the
alting flue gas volume.

uensionless Coefficients of Mixture
Tation in Combustion Chambers.
,V° W. H. Fritsch. Energie 1960,
‘May), 192-7 (in German).
'y means of the dimensionless
Ticients developed earlier ront, op-
d and corner firing are compared.
effect of the central air core in
ler firing and the advantages of
1sting the burners to circles of dif-
ut diameters are discussed. From
nsideration of the relative furnace
ht (H/L), furnace hopper depth
‘L) ~nd burner mouth diameter,
m limensions for corner-fired
aces are deduced. Insufficient ex-
mental material has been available

Liquid column reading—like the familiar boiler gage.

Sharp bi-color indication—water level in drum indi-
cated by a bright green column; steam space
indicated by plain water,

Generous reading range—latest model EYE-HYEs
are clearly read all around your control room.

Never quits through power failure; only the illumi-
nation fails, but gage still functions perfectly—
can be read by daylight, flashlight or temporary
room illumination. -

Never a “sissy”—EYE-HYE has no delicate parts
to get out of adjustment. Construction is rugged.

Boiler room personnel can't tamper—each EYE-HYE
is calibrated at factory for its specific job. No
adjustment needed at job site—can’t be im-
properly adjusted on location,

Maintenance almost nil—EYE-HYE simplicity makes
few demands for service.

ETE-HTEs are now serving well satisfied users
throughout the world, on land and sea. Models for
wall or panel mounting; pressures to 3000 psi.
Write for EYE-HYE catalog material,

The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio
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. : BOILER SAFETY.

Reliance EEES
ssess the influence of the size and | ” .
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position of the rear arch in the upper
part of a corner-fired furnace. Some

ideas of the development of furnace {

design on the basis of ideal mixture
formation are presented. Finally, it
is shown that the occurrence of corro-
sion and slagging and of smoke forma-
tion can in many cases be ascribed to
faulty mixture formation and improve-
ments can be obtained by modifica-
tions resulting in better mixing.

Properties and Prospects of Directly
and Indirectly Air-cooled Slagging
Furnaces. Contribution to the Real-
ization of a Slagging Furnace without
Dry Operation in the Low Load

Range. R. Dolezal. Mitt. V.G.ﬁ.
No. 65 1960, (Apr.), 108-17 (in
German).

The temperatures in directly air-
cooled furnaces would be too high for
prolonged operation but such small
furnaces might be useful for investiga-
tions into ash properties and the
evaporation of their constituents at
very high temperatures. Indirectly
air-cooled furnaces are cooled by
media of high boiling point (liquid
metals) and their heat transferred in
part to the air and in part to steam to
be reheated; they can be operated at
very low loads with liquid slag re-
moval,

Water-Side Corrosion and Water
Treakment

Experiences with Ion Exchangers Op-
erating on the Counter-fiow Methods.
‘K. Hofmann. JMitt. V.G.B. No. 65
1960, (Apr) 92-101 (in German).

*By using the counterflow prmcxple
of regeneration (water flowing up-
wards, regenerant downward) less re-
generant is required. Laboratory,
pilot-scale and full-scale piant tests
have shown that little more (105 per
cent) than the theoretical amount is
actually required. The higher cost of
these counterflow filters is more than
compensated by the smaller number
of filters needed to achieve the same
degree of demineralization. The re-
sults of the tests are given in tables
and graphs.

Cold Hardening Surface Layers for
Corrosion Protection of Feed Water
Treatment Plants. E. A. Ulrich and

K. v. d. Heiden. Tech. Uberw. 1960,
1 (May), 182-6 (in German).
Various kinds of lacquer and varnish
were tested with regard to the protec-
tive effect for tanks and vessels used
in feed water treatment. It is sug-
gested to apply after careful cleaning
by sand blasting a basic mass contain-
ing zinc dust followed by several
layers of epoxy resins containing poly-
amides. The procedure to be followed

-is outlined.
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ALLFLEX

VIBRATAMERS!
Custom-
Engineered

FAST to

solve your

problems.

In Stainiess Steel,
Bronze, Monel
write, wire, phone

o

vy
5]

1!

P
V({: R wxTh
& 2

today for
“VIBRATAMER"
DATALOG 601

*ﬁLLMD METAL HOSE CO.

3752 Ninth St, Long Island City 1, N. Y.
Teiephone: STillwell 4-5173

Y T T S RS

: FLEXIDIZE i
_ vour RiGiD N

Standard

§ ALLFLEX MNH

flexible pipe
connectors
FROM STOCK

in STAINLESS STEEL

MONEL « BRONZE

solve your pipeline

flexation problem!

write, wire, phone today
for your Allflex Datalog o

3752 Ninth smet.
Long Island C tg
STillwell 4-5173

| firing was introduced in several powey

Gos-Side Corrosion ond De

Corrosion Tests on Materialg :
in Flue Gases from Oil Firj

780-94
The relative corrosion rates o
bon steel, cor-ten, stainless sted' ;
normalized or annealed cast 1ron
determined under controlled "o
tions. In addition the effech&
machining the surfaces and of'
angle of impingement of the flue’; Big
were studied. Annealed cast:}rm
showed the highest, cor-ten the Igg, ut
corrosion rates, N

n

.\a
Problems Associated with Oj} F’;‘ﬂl
of Power Station Boilers,
Robertson and R. Ruddock. ;
Brit. Pwr Engng 1960, 1 (June) '73.
80.

The difficulties e\cpenenced whgn

stations of the CEGB., are discy
under the headings: (1) Flame
pingement; (2) superheat tem,
tures; (3) superheat fouling and‘é“,
rosion; (4) low temperature co .
and fouling; (3) reduction of conq.
sion; (6) excess air control; (7)%¥ig
emission. It is shown that the

culties could be overcome and ’
sion reduced to acceptable lev
using the minimum excess air poga
and complete burning of the oif;
that the use of additives could be

pensed with. :

- )

Corrosion and Metal Wastage on’
Flue Gas Side of Boiler Plant.
Jarvis. Brit. Pwr Engng 1
(June), 81-5.

A summary of experience on cod
and oil fired boilers in British power
stations is presented giving av
figure of coal and oil ash analysisiy
the constituents of flue gases assu
30 per cent excess air and lllustm
typical cases of high and low
perature corrosion. The formati
S0; and its role in the con' :
mechanism are discussed. It is'cods:
cluded that by rigid control of, the
combustion conditions most of*‘"*-‘.
difficulties can be avoided.

Experience of Corrosion and Eroglod”.
in Slaggmg Furpaces. H. Bendfglf
Mitt. V.G.B. No. 65 1960 (Apr),:
25 (in German).

The occurrence of tube fai
boilers with vertical cyclone
26,000 h of operatxon could be

the secondary air ve]omty was il
cient. By increasing secondary
volume and velocity CO fo
could be suppressed but the d¢
of the CO; content from 16.5
cent and increase of the O, cod
3.5 per cent makes slagging op
below 75 per cent of full load
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Jde. The secondary air nozzles are to
% provided with special dampers to
nsure upiform air velocity at allloads.
~ge wertical cylindrical arrangement
f cyclone and radiant furnace is re-
arded as particularly suitable for good
as fl nd prevention of difficulties
ausea oy corrosion and erosion but
oilers operating with widely fluctuat-
g loads are better served by dry-
ottom furnaces. :

xperience on a Benson Boiler Fired
y Blast Furnace Gas and Oil—Es-
acially with Regard to Vanadium
orrosions. F. Sieverding.  Afitt.
".G.B. No. 63 1960 (Apr.), 78-87 (in
erman). '
During the first operating period
ith 2550 h of gas firing and 4300 h
oil firing only dusty easily remova-
e deposits and no corrosion were
und. During the second period with
i00 h of oil firing tube failure, heavy,
ird deposits, corrosion of tube sup-
rts, refractories -and boiler casing
ates occurred caused by incomplete
»mbustion ‘due to insufficient pre-
:ating after a change of oil. In con-
quence dolomite was added in the
rnace and preheated air circulated
‘tween the boiler casing and the re-
actories. After a further 3000 h of
firing fouling was much reduced
ough the veryv hard deposits in the
led tube air preheater were again
esent and further tube supports
re oded by attack from V.Os.
aalyses of the deposits are tabulated
d discussed.

‘w-Temperature Corrosion in OQil-

ed Boilers. G. Weber. Afitt.
G.B. No. 65 1960 (Apr.), 69~78 (in
‘rman).

A review of the literature of mainly
netican, British and Swedish origin.

e KGos, Ash and Dust

fnbined Flue Gas Dedusting in
iler Plants. K. Schiff. Mitt.
G.B. No. 65 1960 (Apr.), 88-91 (in
rman).

After the conversion of the boilers
Linen power station to slag-tap
ng it became necessary to supple-
nt the fly ash separation in the
Ctrostatic precipitators by the in-
llation of multicyclones. The rea-
s for installing these after the pre-
tators are detailed and figures pre-
ted of total separation efficiency
‘eved: this varied between 0.977
1 0.88 per cent depending on the
1gn of the multicyclones. Wear on
cyclones has been very heavy.

te evelopment of Electrostatic
‘Cipnators for Flue Gases. H.

dt. Tech. Uberw. 1960, 1 (May),
=81 (in German).

MBUSTION / October 1960

This review deals with the design
of electrodes, generation of high volt-
ages, difficulties and limitations of
electrostatic precipitation, differences
in the dust from slagging and dry bot-
tom furnaces and correction factors
to be applied to the dust removal
eficiency where fuel and operating

" conditions differ from those on which

the original design was based.

Influence of Flue Gas Emission on
Design of Steam Power Stations. H.
Eickemever. Energie 1960, 12 (May),
198-206 (in German).

The factors influencing flue gas
emission from a chimnev and its dis-
persion in the air are discussed.
Wind tunnel model tests for obtaining
optimym height of chimney and flue
gas exit velocity for the Stuttgart-
Gaisburg power station are described.
The optimum solution could not be
applied for architectural reasons.

Flyash Cuts Brentwood Paving Costs.
N. Falkin. Elect. Wrld 1960, 153
(May 2), 42,

The site at Brentwood is a center
for the storage of vehicles and ma-
terials belonging to the Long Island
Lighting Co. In constructing the base
course a 6-in. layer of soil was com-
pacted, a 2-in layer of aggregate added
together with 60 1bssq. vd of fly ash
and 30 1b sq. yd of hyvdrated lime
and water, thoroughly mixed and
compacted to 95 per cent density. The
compressive strength reaches 1500 psi.

Power Generation and Power Plant

What May Be Ahead in Power Pro-
duction. G. B. Warren. Mech.
Engng 1960, 82 (May), 61-3.

It now appears likely that in the
U.S.A. the installed capacity required
will be 600,000 Mw by 1980, ie.,
3to - times the 1959 capacity. Turbo-
generators of up to 1000 Mw will be
used, up to 400 Mw cross-compound,
above that single shaft or cross-com-
pound running at 1800 rpm. Neither
gas turbines nor nuclear power are
likely to contribute more than 10 per
cent to the total demand.

European Energy Needs. Anon.
Iron & Coal Tr. Rev. 1960, 180 (May
20), 1113.

E. Hirsch, president of Euratom,
estimates that by 1980 Europe's
energy needs will have risen from the
present 450 million to 800 million
tons coal equivalent.
quire the building of more than 250
units of 150 Mw and their construc-
tion should start at once. F. H. S.
Brown, deputy chairman of the CEGB,

WHAT'S BUILDING UP IN

PUMPS ao
COMPRESSORS?

3 4 -

Y

Often regarded as the “heart” of
a system, pumps and compres-
sors merit frequent re-evaluation-
to determine that you are using
the right machine for a specific
application. . T .
Listening to the “‘heartbeat” of -
pumps and compressors can best
be done at the Power Show, where
you can ask questions, investi- -
gate and compare, get first hand
answers from the manufacturers
themselves. There you'il also see
a broad line of other power and’
allied equipment. . =~ . =~ . |
At the Power Show you'll be in .
direct contact with manufac-
turers, enabling you to get spe-
cific, direct, authoritative answers
to your questions. Only at the
Show will you see more than 250

This would re-

thought that nuclear power was at !

present marginally uneconomic but de-
velopments promised competitiveness
with coal by about 1970,

leading suppliers’ products,. all’
conveniently grouped together, ..

Make sure you're there. Every-
one else will be}
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25 Advanced
Design :
g Features LARGE ACCESS DOORS + EASILY

" REMOVABLE FEEOER » DOOR SEALS FLUSH

INSIDE—NO DUST;SPILLAGE * LARGE, fREE-FLOW
INL'ET ¢ EXTERNAL DISCHARGE MECHANISM
* FREE SUSPENSION HOPPER ' ADJUSTABLE

f_HINGES'/:{ND CATCHES—MAINTAIN SEAL «

EXTERNAL DOOR CATCHES—NO CORROSION
» NEOPRENE DOOR SEALS + SELF-POWERED |

.. BY-PASS ¢ STEEP BY-PASS PLATE—NO CLOGG!NG

_+ JAM-PROOF BY-PASS » SELF-CLEANING
PULLEYS* MICROMETER COMPENSATOR « NO. *

-1

INTERNAL MECHANISM TO . _

GATHER DIRT + JAM-PROOF “55

SKIRT PLATES * EASY-..

ACCESS BEAM SYSTEM o

SIMPLE RATIO TESTING

¢ RIGID TUBULAR BEAM "%

656

. STRETCHER » MEETS HAND-~
" BOOK H-44 NBS + DUST-TIGHT

BOUNCE BEAM SWITCH

FULL POWER SOLENOID
DISCHARGE » DIRECT- ~~
COUPLED COUNTER -

- EXTERNAL GEARMOTOR - -
DRIVE, : -

‘Only Richardson builds all 25 advanced-design
features into one automatic coal scale. Result:
The last word in accessibility, simplicity, and
accuracy ... long-term trouble-free operation...
and low maintenance. For the whole story on
the new Richardson H-39C write or phone
Richardson Scale Company, Clifton, N.J.

Free technical bulletin

with dimension sheets.

RS.3

Sales and Service Branches in Principal Cities
Also manufactured in Europe to U.S, standards
Richardson Scales conform to U.S. Weights and
Measures H-44 for your protection.

- Combustion 1960, 31 (May), 28

Power for Peaking. C. C. }

A general review of the possiigRis
and economics of designing poweps
tions for peak load supply.

American Power Conference m v
view—I. Anon. Combustion -1oers
31 (May), 43-7. 19503

Abstracts of papers dealing "‘:

(1) Concrete chimneys; (2) tube'lti(h::
in high temperature boilers; (3)'“.

lection of hoiler feed pumps; (4)»311..
bility of austenitic steels at [45qp. -
(5) mechanical draught fans; (8) p“k.
load supply: (7) packaged oif, “Bas
and coal fired boilers for up to 50,0&)
ib h: (X) slag tap boilers. .

o

st
Application of Heat Storage in Ru-%‘:)‘ni
clear and Conventional Power,sh_.,si
tions. Fr. Marguerre and Fe. Mg, ¥,

1
guerre. [Llektwirtsch. 1960, 59 (Mly ‘::
20), 3206 (in German). ;m_

Heat storage of up to 35 per éeng b
of the primary output can reduce the
cost of a unit from a conventiong} The
power station by 3-7 per cent, thg § L&
of a unit from a nuclear power statjoy 3§ #iV

by 15 per cent. Combination of hegy ¥ '
storage and superheating by Jossil
fuel would reduce the cost of a upjt :
generated in a nuclear station beloy
that generated in a conventional'stg. 4
tion. Three appendices give the de. .
tailed calculations. T

L
clu
ext
sta
12%
due
by
ng.
alt
La
ST

Potential Heat in Fuel: Direct Cos. §
version to Electricity. M. W. Thring,
J. Inst. Fuel 1960, 33 (June), 294-p,
Direct conversions in the fuel cell,
thermo-electric generation and-ele.
tric gas breaking and their prospects.4

and limitations are discussed. gk

Th
Pl:
St
tio
12

Boundary Dam Generating Station,
Canada. Anon. Engng Boil Ho, Res,
1960, 75 (June), 172-8. esc
This station contains at present |
two 66 Mw units but is to be extended
to a total capacity of 352 Mw." "The
two boilers are each rated at 00
klb/h, 875 psi and 915 F and designed
to burn lignite with a C.V. of 6000~
7000 Btu lb and a moisture of:30-
33 per cent. The description includes
the coal and ash handling plast,
boiler and turbogenerators, contfgy
water treatment, electrical systerifynd

ol

P
[HY
sl

fed
an
she

In

auxiliaries. ? u
. R m
Planning of Power Stations infh in
Cottbus Region—A Development jo=
wards Standard Plans for Large Pﬁyl M
Stations. S.Kowallik. Energietechs Pr
1960, 10 (May), 188-92 (in Gern "
Fuel (brown coal) and river.
appear to be sufficient for the el tf
of four power stations of th
fundamental design each of 1 '
1800 Mw final output. Tht 'y
Liibbenau, will have 3 sections, .’
six 50 Mw sets, one of six 100 M! !
C
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and- ope-of four 100 Mw sets. The
second station, Vetschau, will have 3
sections, 2 with 6-100 Mw sets, the
third possibly with 3-200 -Mw sets
but 6 boilers. Two further stations of
1200 or 1800 Mw are to be erected
later The steam parameters are
stan. 4ised at 159 atii and 5330/
525 C, the cooling water cooled in
mechanically ventilated towers. The
reasoning behind these decisions are
outlined. ’ )

On the Line at Lake Creek.' E. E.
Wawak. Heat Engng 1960, 35 (Mar./
Apr.), 114-7.

Unit No. 2 at Lake.Creek Station
f Texas Power and Light Co. con-
ists of a gas-fired, natural circulation
joiler rated at 1600 klb 'h at 1935
isi and 1005/1005 F and 160 Mw
urbogenerator. Provision is made
or lignite firing at a later date, but at
resent omly 18 gas and oil firing
urners are installed.

‘he 125 Mw Unit-type Installation at
-angerbrugge Power Station, Bel-
ium. J.Ryffranck. Votre Electricité
960, 31 (Feb.), 10~40 (in French).
The 150 Mw station with five
irbo-alternators and nine boilers, in-
uding one Benson boiler, has been
itended by a 125 Mw unit-type in-
| allatiod comprising a 350380 t/h,
7 kg/em?, 540/535 C reheat out-
»or-type natural-circulation pff boiler
< Corterill-Stein and Roubaix driv-
ga Mw hydrogen-cooled turbo-
ternator by Ateliers de Construction
l‘Meuse and A.C.E.C. A full de-
ription of the plant is given.
From C.E.G.B. Digest 1960, 12
une 4), 1417,

1e Steam Generator and Preheating
ant for the 100 Mw Unit of the
uttgart-Gaisburg Heat-Power Sta-
0. H. Eickemever. B.W.K. 1960,
(May), 211-7 (in German).
¢ reasons underlying the design
the Benson boiler (922 klb/h, 2630
. '1010/1010 F), controls, air ad-
Ss1om, slagging furnace, electro-
bc precipitator and regenerative
Water preheating are discussed
1 details of design given. The
els used in the various parts of the
ler are tabulated. The optimum
'mal efficiency when supplving the
mum amount of steam for heat-
(200 t/h) is 48.55 per cent.

terials and Manufacturing
cesses

‘al Borides and Carbides—Ma-
als of the Future. W. R. Benn.
-‘“ngng Chem. 1960, 52 (May),
-0t and carbides are extremely
1 and brittle but possess high tem-
‘ture stability. Ways of over-

MBUSTION - October 1960

coming brittleness are indicated. The
essential properties of various borides
and carbides are tabulated.

A Creep-resisting Steel Containing 7
Per Cent Cr. G. A. Mellor and S. M.
Barker. J. Iron & Steel Inst. 1960,
194 (Apr.), 464-74.

A ferritic steel for operation at 600~
650 C suitable for superheater tubes
has been developed containing 7 per
cent Cr with additions of 2 per cent
Mo and 0.5 per cent Ti. The results
of tests made with this steel are repro-
duced and discussed.

A New Low-Alloy Steel for High

Temperature and . Pressure Boiler

Drums. T. M. Slutskava. Autom.
Weld. 19539, (Oct.), 125-7. B.W.R. 4.
Transl.

The composition of the steel is:
0.12-0.18 per cent C, 0.3-0.6 per cent
Si, 1.25~1.65 per cent Mn, 0.8-1.1 per
cent Cr, 0.4-0.8 per cent Ni, 0.05-
0.2 per cent V', not more than 0.3 per
cent Cu, 0.04 per cent S and 0.035
per cent P. It has high creep strength,
and is easier to weld and resistant to
corrosion cracking. Recommenda-
tions for welding by the electro-slag
process are given.

Some Characteristics of Integron Mild
Steel Tubing for Heat Exchangers in
Nuclear Power Stations. F. E. Ast-
bury and L. H. Toft. Metallurgia
1960, 61 (May), 193-200.

Integron tubing is produced by
1.C.1. Ltd. by cold rolling plain tubes
to obtain circumferential fins. Metal-
lurgical characteristics and fatigue re-
sistance in the ‘‘as-finned" and in the
heat-treated conditions have been
studied, as well as effect of service
temperature on tensile properties and
residual stress and of welding on
parent metal. Heat treatment does
not appear necessary for the condi-
tions obtaining at Bradwell and
Berkelev.

Boiler Model Tests of Materials for
Steam Generators in Pressurized
Water Reactor Plants. E. Howells,
T. A. MeNary and D. E. White.
Corresion 1960, 16 (May), 111-3.

Heat exchanger models made of
stainless steel, carbon steel, Croloy
21, Croloy 16-1, nickel, Inconel and
Monel were tested at a pressure of
2000 psi and 600 F for about 500 hr.
The materials were then subjected to
metallurgical examination. The oc-
currence and extent of corrosion and
stress-corrosion cracking in these steeis
are discussed.

Semi-Automatic CO. Butt Welding of
Main Pipe Lines without Permanent
Backing Rings. V. Ya. Dubrovetskii
and V. P. Livinskii. Auxtom. Weld.
1954 (Oct.), 106-10. B.W.R.A. Transli.

YOUR STAKE IN

REGULATORS
4 CONTRLS

If your company and your job de-
pend on power generation, you
should know all there is to know.
about information systems, step-
chart recorders, analog computer
controls and similar components.
of an efficient power system.- .
You know the part they play in
high-efficiency power generation,
and you can build and supple--
ment this knowledge at the Power
Show. Exhibitors include manu---
facturers of ‘products- like auto-
matic pH controllers, control
valves, flow controllers, pressure,
vacuum and absolute pressure .
controllers—PLUS a broad line of -
other power and allied equipment. .
Only at the Power Show do you
have the opportunity to investi-”
gate, compare and get the right
answers, face-to-face,” from the
manufacturers themselves. Only
at the Power Show can-you see
over 250 leading suppliérs’ prod- -
ucts, all conveniently grouped to- -
gether at one time. . .
Make sure ‘you're there. Every-
one else will bel . :
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Desxgned for Inplant Testmg...Performed by
Your Personnel...Backed by Experts

If you use water for power, process or cooling, it will pay you to look into
Bird-Archer’s 8 point Water Treatment Service. Every step in this
Service is performed by qualified chemists and engineers whose main
task is to design a system that can be implemented by your own
personnel and at the same time place at your disposal 60 years’
experience in solving water treatment problems.

Bird-Archer’s 8 Complete Engineering Services
® Complete studies of your use of water or steam.
@ Exhaustive analysis of water supplies starting at source,

® Modern laboratory with seasoned chemists specializing in water analysis
and research.

® Operational changes where necessary.
® Custom formulated chemical treatments for your specific needs.

® Complete analysis of savings and benefits where additional equipment
may be helpful.

® Instruction of your personnel by experienced technicians in accurate
control and test procedures.

® Periodic call-backs by your Bird-Archer Service Engineer to be sure you
continue to get the best possible results. .

A Bird-Archer 8 Point Service Engineer is only a “‘phone’s throw" awag.
Call him for greater peace of mind.

) BIRD-ARCHER
r\gff WATER TREATING CONSULTANTS

BA-00

New York e Chucago
The BIRD-ARCHER CO. of Cahfomm, 415 Brannan St., San Francisco * Offices in Canado and Mexico
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The semi-automatic weldi
CO; as shielding gas of st
with a wall thickness of 8~1
described.

Automatic CO: Butt Welding of &
Walled Tubes. D. A. Dudko,
Litvinchuk and V. S. Mechev,
Weld. 1959 (Oct.), 100-5. 'B.
Transi.

A procedure for obtainin
welds in steel tubes with wal
nesses of 1~1.3 mm is describeq” & ust
wont
act *
N

Service Failures of Pipe Weldiy
H. Thielsch. Ield. J. 196%
(May), 188-85. ?“_
The reasons for defective wemjlz
maining undetected despite the
plication of the usual non-des
testing methods are discussed, -3;
ods relating to design, electrog
base metal composition to redijpal
possibility of the occurrence of‘
welds are presemed

Nudl
v b
3¢
- Ti
rypr
3
nac’
wpe
o
"\‘(“(
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Instruments and Controls

Improvement of Pressure Con ok that
Steam Generators. H. Zwetz 85 velo;
K. 1960, 12 (May), 206-8 (in or §
The new control system is hg
the relationship between rate Sth1
ing and steam flow, taking i mer.
count the storage capacity g -
boiler. The new scheme also impfy . T
the temperature control. l“tfkl
. u
We Monitor Silica Automatics 16N
2600-psig Boilers. T. Finnigan tors
Engng 1960, 64 (May), 58~9. show
Since the silica carry-over plete
steam is largely a function? expet
silica content of the boiler wa plam
this is easier to determine accu; wrt
Niagara Mohawk Power Corp? 2) b
introduced the Technicon Au}j ) ¢
lvser for the continuous takiny grapl
analysing of boiler water samg fast;
two boilers, the instrument 1) 2
switched from one boiler to the” Prog:
every 15 min. The silica conté . ege
the steam should not exceed: i‘n P
ppm and the limit for the boil ' M
is thus set at 0.3 ppm. When “Th
approached the pressure is conle:
and the boiler blown down uni® ) fr
correct concentration is estab 1 press
Automatic Protection for & char;
Cooled Reactor. B. E. Elthg strus
M. J. Cowper. Nucl. Engng' "
(June), 243-9. )y
Automatic protection agams Amer
cessive rise in fuel element -n- Atom
ture and release of fission prodyd \
discussed and the instrume D." on
341
provided for this purpose dese: 1030
Th
Nuclear Energy urvi
Nuclear Power Prospects. Tow
Elect. Times 1960, 137 (June 9)3 wrs.
October 1960 / COMF e COM




3ir Wiltiam Cook has predicted that
. advanced gas-cooled reactor the
stotype of which is now under con-
uction, will be able to produce a
t ~heaper than a modern conven-
aal r -er station. The prototype
pgl  at Windscale is described;
will operate with a coolant inlet
aperature of 250~325 C and an out-
temperature of 500-575 C, part

inlegs steel and part beryllium clad -
iter fuel elements and 1.25 per.’

t enriched uranium dioxide. The
station efficiency is expected to be
per cent.

clear Power for Ship Propulsion.
E. Richards. J. Inst. Fuel 1960,
‘June), 271-83.

“he following are discussed: (1)
“e of ship; (2) tanker economics;
nuclear fuel cycles; (4) tvpes of
ctors; (5) assessment of reactor
es; (6) characteristics of civil plu-
ium; (7) plutonium burning fuel
le; (8) application to marine pro-
sion; (9) conclusions; these show
t no clear line can be drawn of de-
>pPment towards an economic reac-
for merchant ships.

Nuclear Power Report. D. Bray-
Elect. Wrid 1960, 153 (May 16),
32,
‘his report consists of: (1) An out-
of the plans made by AEC to
‘e.nnalear power competitive by
3; a review of the eight reac-
buue, building or planned which
# the greatest promise; (3) a com-
¢ list of civilian nuclear power and
:rimental reactor projects built or
mned in the U.S.A. The eight reac-
types are: (1) Pressurized water;
boiling water; (3) organic cooled;
enriched gas cooled (5) sodium
hite thermal; (6) sodium cooled
(7) heavy water moderated;
aqueous homogeneous.

iress Review No. 47: The En-
ering Aspects of Nuclear Power.
2. Gibbs. J. Inst. Fuel 1960, 33
y) 238-47.

ue review deals with: (1) Gas-
¢d, graphite-moderated reactors;
uel elements: (3) moderator; (4)
sure vessel; (5) shielding; (6)
ge/discharge equipment: (7) in-
Tientation and control; (8) boilers;
CO. ductwork and circulators;
future British reactors.

rican Nuclear Congress and
uc  Exposition. No, 1—IV.
L. Engineer 1960, 209 (June 3),
5, (June 10), 993-6, -(June 17),
-2, (June 24), 1086-8.

1€ gress held in April 1960
Yo _rogress in the nuclear field.

Inversion in Gas-cooled Reac-
H. Benzler. Atomkernenergie

BUSTION / October 1960

‘that this situation can be avoided if

1960, 5 (May), 165 (in German).

It is shown that in gas-cooled reac-
tors with vertical downward flow of
the cooling gas an inversion of the flow
at low load may occur. Itissuggested

during starting about 5 per cent of the
full-load gas volume is recirculated.

Grinding, Screening and Filtering

Experiments on Determining the Par-
ticle Motion in Gas Jets and the
Stress Mechanism in Fluid Energy
Mills. H. Rumpf. Chem. Ing. Tech.
1960, 32 (May), 335—42 (in German).

Since the boundary conditions for
jet formation and particle motion ini
such mills are not vet sufficiently de-

" fined individual jets have been inves-l

tigated by stroboscopic measure-!
ments. From the particle velocity
the jet velocity along the. particle
path can be calculated. The maxi-
mum velocity of a particle in the jet.
axis can be predetermined. Estimates
of the influence of turbulence on par-
ticle motion are presented. Com-
minution in a fluid-energy mill is;
mainly confined to the neighborhood:
of the nozzle exit.

Anclysis and Testing, Research

Rapid but Accurate Method of the
Determination ‘of the Calorific Value!
of Coals. Moreau. Chal et Ind. 1960,
41 (Apr.), 105-12 (in French).

An improved method worked out by
Georgiadis is described enabling at
least 8 determinations per day to be
made against 4-5 by the classical
method. An estimation of the possible
errors and correction factors are in-
cluded.

Recommended Practice for Radio-
graphic Inspection of Fusion Welded-
Joints. Circumferential Butt Joints in
Steel Pipes up to 2 in. (50 mm) Wall
Thickness. Intern. Inst. Welding.
Brit. Weld. J. 1960, 7 (June), 410-4.

Simplified Method of Measuring Sur-
face Areas by Gas Adsorption. R.
Haul and G. Diimbgen. Chem. Ing.
Tech. 1960, 32 (May), 349-54 (in
German).

A simplified and rapid method has
been worked out on the basis of the
BET method. Reproducibility is high
and the values obtained are 5-10 per
cent lower than those of the BET
method.

Editor's Note:

Duc to a shortage of reviewable |
malerial the section ‘‘Technical
1_ Book Reviews by Jokn H. Cruise
will appear next month. |

METROPOLITAN
EDISO_N USECS ans

This graphic con.
trol ponel, de-
signed oand buiit
by IWT, not only
has oli the controls
but also o schema-
tic diogram with
indicating lights to
show the oction at
ail points,

Blowdown Unnecessary
in a New High-Pressure
Oonce-Through Boller

The Portland Siation of Metropolitan Edison
Company at Portland, Pa., has a once-
through type of boiler for which the purity
of make-up water is particularly critical.
IWT Mixced-Bed* De-lonizers were selected
to purify the make-up water to the required
degree — and they succeeded, even beyond
expectations. The total silica in the boiler
water is consistently maintained at 0.1 ppm
or less. From the Mixed-Bed* De-lonizer,
the silica is normally below 0.01 ppm and log
sheets frequently show analyses as low as
0.003 and 0.005 ppm. With such a high purity
of make-up water, blow-down is entircly un-
necessary forextended periodsof time. Al ]WT
equipment — including chemical feeders,
gravity filters, cation and anion ¢xchangers,
a vacuum degasifier, and the Mixed-Bed*
De-lonizers — are controlled  automatically:
from the graphic panel shown above,

* U5, Pat. Nos. 2,603,084, 2,771.424
PIONEERING EXPERIENCE

Such outstanding performance is the
result of intensive early and continuing
experience, by Illincis Water Treatment
Co., with the special problems of ion-
Xchange. To benefit from this leader~
ship, call your IWT representative.

ILLINOIS WATER TREATMENT CO.
840 CEDAR ST., ROCKFORD, ILLINOIS

NEW YORK OFFICE: 131 E. 44th S1., New York 17, N.Y.
CANADIAN DIST.: Pumps & Softeners, Ltd.. London, Oat,
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Aerial view of the new

115 Mz Holly Stree! Stution
of Citv of Austin, Texas.
Three more units are planned
for this site.

DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION
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First Performance Trial and First Combustion Mechanism Trial With
Pulverized Coal . . . 32

E. H. Hubbard

The techniaues and approaches of pure science are now being
brought to bear on the fundamental combustion process. Out
of these studies should come the knowledge for fulure
advances.

Twenty-First Annual Water Conference . . . 46

The largest single meeting in the U.S.A. exclusively on water
treatment problems presented another in o series of well
rounded programs.

Steam Power Plant Clinie—XX| . . . 52
Igor J. Karassik

The use of pumps in parallel and the handling of very light
pump loads are discussed.

115 Mw Semi Outdoor Reheat Station Costs $82.12/kw . . . 55

D, N, Higgins

One of the lowest cost gos-firing plant instqllations in the South-
west is described by the engineering contractors.

Abstracts From the Technical Press—Abroad and Domestic . . 59

Editorials: Plain Words . . . 31

Capricorn
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Chemical Structure and Properties of
Coal XXVII-—Composition- and Mo-
jecular Weight Distribution of Coal
Extracts. . H. N. M. Dormans and

D. W. van Krevelen. Fuel 1960,

3 (July), 273-92.

acts from the Technical Press—Abroad and Domestic

h m the monthly Technical Bulletin, International Combustion,
Lid., London, W. C. 1)

energie 1960, 3 (June), 582-4 (in
German). .

The results of Russian investiga-
tions are reported for temperatures
up to 300 C and pressures up to 100
kg/cm? - _
Experimental Determination of the

Thermal Conductivity of Heavy
Water. N. B. Vargaftik, O. N.

Olescuk and P. E. Beljakova. Kern-
energie 1960, 3 (June), 5857 (in
German).

These Russian studies were carried
out in the range of pressures from ‘1

to 208 kg/cm? and temperatures of

25-360 C.

Strength Behaviour of Thick-Walled
Hollow Cylinders under Inside Pres-
sure in the Fully Plastic Range.
Studies by Bursting Tests. K. Wel-
linger and D. Uebing. Mitt. 1.G.B.
No. 66, 1960 (June), 134-48 (in
German).

Bursting tests on thick-walled hol-
Jow cylinders in a specially developed

The Dependence of the Swelling
Pressure on the Temperature Con-
ditions during Coking. W. Rad-
macher and H. L. Marié. Brennst-
Chemie 1960, 41 (June). 166-70 (in
German).

*Since the various methods for the
determination of the swelling pressure
in the laboratory give very different
results a new method has been de-
veloped in which the coal sample is
inserted into a hot coking crucible.
The temperature and rate of heating
can be varied so that studies of the
influence of rate of heating and coal
rarik ‘on swelling pressure could be’
carried out which faithfully repre-
sented the results of full-scale plants.’
It could be shown that the swelling
prec -e and drum “strength are de-
pe. t on the heating conditions.

Laboratory Investigations into the
Behaviour of Salt-Coal Ash in Steam
Generators. K. Wickert. Energie
1960, 12 (June), 240-6 (in German).

The behavior of the different con-
stituents of brown coal ash with high
contents of highlv volatile sodium
compounds (up to 25 per cent).and
h'lgh S content was studied as a func-
Uon of temperature, flue gas com-
position and additives. Conclusions
are dflen with regard to the probable
deposit formation in furnaces with dry
and wet ash removal.

Mechanical Ha‘ndling

New Means of Transport in the Euro-
gean Energy Distribution. H. Wink-
42“51- B.W.K. 1960, 12 (June), 238-
(in German).

Ao attempt is made to assess the
,li’mfs within which transport of solid,
w%u‘:]d’and gaseous. fuels by pipeline
. od be economic. Several projects
n tlferatxon, under construction and
. the planning stage are discussed.

ta
ior

©  Generation and Power Produc-

Ixperimental Determination of the
.Nl‘gﬁt:_ﬂeat of Heavy Water. S.
< Rivkin and B. N. Egorov. Kern-

:OMBUSTION / November 1960

—

drive as required.

rotary burner systems.

TOD

FORCED DRAFT—REGISTER TYPE
PACKAGED BURNER SYSTEM

FULLY AUTOMATIC OR SEMI-AUTOMATIC . . . this high efficiency
system is manufactured in a wide variety of sizes and models,
arranged for firing steam boilers and high temperature hot
water generators of all types up to the equivalent of 100,000
1bs. of steam per hour. Available with axial flow blowers or
centrifugal blowers fitted with electric motor or steam turbine

wsav.PAC” is built for trouble-free performance, extra
economy using all grades of fuel oils, gaseous fuels or com-
binations of both. Self-contained unit includes register-type
burner, forced draft fan, air-fuel controls, wiring and piping
in separate enclosed panels, mounted complete.

Also available TopD ROTO-PAC fully automatic forced draft

Write for complete details and specifications

SHIPYARDS CORPORATION

PRODUCTS DIVISION

Sales and Service Doparlmenl;: Columbia and Holleck Sts., Brooklyn 31, N, Y.
Plant, Sales and Service: P, O, Box 9666, Houston, Texas
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FROM
BOILER WATER...

DEOXY-SOL

Fairmount DEOXY-S0f, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for

high pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time ... yet adds
no solids.

Stocks in Newark, N. J., Chicago,
Ill.,, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount
CHEMICAL CO., INC.
136 Laberly"’st._. New York 6, M. Y.

test rig allowing application of pres- -

sures up to 8000 kg/cm? are reported.

"From the results the maximum per-

missible pressure can be calcunlated.

Calculation of the Laminar and Turbu-
fent Pressure Drop at a Pipe Inlet.

N. Scholz. Chem Ing. Tech. 1960,
32 (June), 405-9 (in German).
Simplified equations have been

developed for the calculation of the
laminar and turbulent flow at a pipe
inlet; the results agree well with the
strict theory and measurements. The
transition from laminar to turbulent
flow is also treated and suitable equa-
tions are presented. )

Present State of Steam Generator
Technique, Oil Firing in Steam Gen-
erators in Western Germany. H.
Richter. Mzitt V.G.B. No. 66, 1960
(June), 155~8 (in German).

Statics of numbers of boilers, vear
of erection, pressure and temperature
ranges, outputs, combinations with
other fuels and of coal, brown coal,
oil, gas and multifuel fired boilers.

Firing of Low-Grade Fuels and of
Different Fuels in a Single Plant.
Wasserrobrkessel-Verband and T.
Ceissler. - B.W.K. 1960, 12 (June),
257-66 (in German).

Boilers designed for the firing of
low-grade bituminous coal, coke and
coke breeze, brown coal and lignite,
peat, oil, waste wood, blast furnace
and coke oven gas either singly or in
different combinations are described
with special attention to the high
efficiency obtained in their operation.

The Russian PK-33-83 SP High-
capacity Once-through Boiler. Z. G.
Model. Energomashinosiroenie 1960
(April), 1-7 (in Russian).

The layout, components and fun-
damental design philosophy of the
Russian 630 ¢/kh, 1060 F,/2060 psi
(reheat to 1060 F/400 psi) once-
through boiler are examined.

From, C.E.G.B. abstract,

Prefab Coal-Fired Boiler Wins Out
in Navy Tests. L. F. Deming. Puwr.
Engng. 1960, 64 (June), 824,

Two sizes of packaged boiler de-
signed for rapid conversion from oil
to coal and vice versa were tested.
The smaller one for 12,000 1b/hr
was fitted with a longitudinal drum,
spreader stoker and vibrating grate
overfire air from the front and cinder
reinjection at the sides and rear
(through the bridge wall), 1.D. and
F.D. fans and low-draught loss dust
collector. At an average rate of
12,994 1b/hr the thermal efficiency
was 85.31 per cent. The larger size
has two transverse drums, a spreader
stoker with oscillating grate and is
rated at 30,000 Ib/hr. In tests on
oil efficiencies of up to 88 per cent

o3
S
’—

S
CENT Y

were rteached but combustion Fggis:
incomplete and carbon depositegis="”

the dust collector. In tests with o
. . . o X 8

variety of coals efficiencies bety,

78.7 and S54.95 per cent were

tained. Further tests were

out with lignite when the the,

efficiency reached 75.0 per cent,

Liquid and Gaseous Fuel Firing
Pressurised Oil Burners for St
Generators. Pt. 1 G. Weber. gy
1".G.B. No. 66, 1960 (June), 164-7g
(in German).

A detailed theoretical analysig of
oil atomization is followed
description of the application of
theory to the design of various types
of burners and their control. Volume
and pressure of combustion air anq
their control are also discussed.

Water Treatment

New, Specifications for the Siligie
Acid Content of Boiler Water, g
E. Hoémig. Mit. 1.G.B. No. gg§
1960 (June), 158-63 (in German), .

The necessity for new specifications
based on the latest scientific studies
is explained and recommendationy
made for new values of the Si0,
content of boiler waters for pressure
up to 80 atu and from S0 atd up-
wards. The new values can be taken
from two graphs.

&k

Heat Recovery Plant

Here's a Unique Industrial % -i
Blower Installation. W. Bois." ™ Prr.

Engng. 1960, 64 (June), 88-9.

In an oil fired boiler rated at 40,000
1b/hr at 400 psi and 600 F a conven-
tional rotary sootblower was used to
clean the tube banks above the burp-
ers. After several years this ‘was
completely burned out and then'_,;u-
placed by a retractable sootblower
oscillating 165 deg installed below
the tube banks using steam at 100
psi as medium. The oscillating type
was chosen so as not to interfere with
the combustion and flame below,
The oscillation of the motor wasigb-
tained by fitting limit switches.. A
second motor advances and retracts
the lance. Because of the more
efficient cleaning due to the oscille-
tion sootblowing is now necesss
only once per 24 hr.

American Power Conference in J¥
view—Il. Anon. Combustion-;
31 (June), 48-34. s

The second part presents abs
of paper on condersers,
control of oil and gas burner
large steam turbines,

November 1960 / COMBU.
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2 Trends in Steam Power
Techkn. Mod. 1960,

~.-«.«

.-..g; nd several tables show the
;!D’P'“"’S ‘inade in 40 vears with regard
to. :ncy, reduction in personnel

and eapital costs.

P I

m Disect Generation of Electricity
—2. “B: C. Lindlev. Nucl. Puwr.
1960, 5 (July), 80-3.

The-second part deals with mag-
netohydrodynamic generation and the
fuel cell.

How Coal Can Fuel the Turbo-
Charged Steam Plant. J. L. Yellot.
Puwr. Engng. 1960, 64 (June), 68-70.

Various possibilities of using coal as
‘uel in 2 combined gas and steam
.urbine plant are discussed: (1)
Partial gasification; (2) total gasifi-
-ation; (3) direct coal firing under
ligh pressure. .

"he Typical Power Station of 600
AW. S. Kowallik. Energietechnik
960, 10 (June). 239-48 (in German).
For the typical new power station
[ the German Democratic Republic
‘eam generators are rated at 350 t/h,
35, _atl and 530 C. They will
ntain swirl burners high up in the
irnace front wall so that the gas
ow-is downward in the furnace,
oward in the 2nd pass containing
‘apor~tor and superheater tube plat-
1s downward agdin in the
mvecuon pass. Possibly also boil-
s with opposed burner ring -will
installed later. Because of the
2h S content of the brown coal (2.5~
per cent) the air will be preheated
" steam to at least 80 C before
lenng the air preheater to prevent
Tosion and clogging. The descrip-
n includes the heat flow’ diagram,
‘out, coal and ash handling plant,
'bmes and generators, pipelines,
d water treatment, controls and
atment of cooling water and elec-
:al installations.

¢ Chalon II Power Station. F.
leurer,  Techn. Mod. 1960, 52
ay), 272-83 (in French).
his power station has been built
dtilize mainly Blanzy coal with an
content of up to 45 per cent,
L content of up to 33 per cent
4 moisture content of up to 11
cent. Because of the high ash
‘ent boilers with four cvclone
‘aces have been chosen which
3y 125 Mw turbogenerators.

Steam Power Station at Cham-
¢ - Sur - Qise. M. Mascarello.
g:-( "nd 1860, 52 (May), 260~3
2s 15 one of the first French
* Btations in which a 250 Mw
13 being installed. Steam is

\BUSTION / November 1960

——

generated at 141 atii and 565 C with
reheat to 565 C, a feedwater tempera-
ture of 260 C and a flue gas exit tem-
perature of 120 C. The calculated net
heat rate is 2240 kcal/kwhr.

The Brown Coal Power Station ‘‘Citta
di Roma.” Anon. Energie 1960,
12 (May), 219 (in German).

This power station 20 miles south
of Perugia utilizes brown coal with
an average C.V. of 2340 Btu/lb
in two Benson outdoor boilers each
rated at 270 klb/hr at 2060 psi and
986/975 C and two 36 Mw turbo-
generators. Each boiler is supplied
from 4 mills with an individual out-
put of 23 t/h. Electric power’ is
transmitted to Rome at 158 kv over
a distance of 94 miles.

The Lacg-Artix Power Station. F.
Scheurer. Tech. Mod. 1960, 52 (May),
241-5 (in French).

This power station is being con-
structed to supply energyv to a new
aluminum producing factory. It will
contain four units of 125 Mw capacity,
each supplied by mnatural gas fired
boilers rated at 360/400 t/h at 140
atit and 542 C with reheat to 542 C:
the flue gas exit temperature -at the
air preheater is 110 C.

The Recovery of Expansion Energy at
the Artix Power Station. H. Les-
coeur. Techn. Mod. 1960, 52 (May),
246-51 (in French).

The gas is supplied to this station
at a pressure of 568 psi and a tempera-
ture of 10 C. The gas is preheated

.to 350 C and then passed through a

gas turbine generator of 3500 kw
capacity in which the pressure is
reduced to 31.3 psi at a temperature
of 150 C before it is supplied to the
burners of the boilers, The gas is
first heated by exchange with feed-
water and then by steam.

Conversion of the Nantes-Cheviré
Power Station to Natural Gas Firing.
T. Mabilleau, M. Delorme and R.
Liebray. Techn. Mod. 1960, 52
(May), 264-9 (in French).

The modifications necessarv for
firing natural gas in boilers previously
fired by coal and oil are described,
especially with regard to the auto-
matic controls for firing each fuel
alone or in any combination.

Portishead "B Power Station.
Anon. Petrol. Times 1960, 61 (June
17), 423.

Boilers 8-12 in this station were
supplied with retractable corner burn-
ers and despite high turbulence of
the flame no impingement of it on the
wall has occurred. The air to the
burner is subdivided into primary,
secondary and tertiary air to obtain
optimum atomization and complete

DON'T GVERLOOK

STEAM
SPEGIALTIES

If you believe that'it's often the
little things that count, you wili
pay attention to such items as
steam specialties. Often used in .
large volume, their performance
can contribute substant(ally to |
profit or loss in your companys;*
operations. | .

You will see at the Power Show
such steam specialties as® steam_
traps, strainers and separators,
steam cleaners, controllers® and
regulators, temperature and pres- -
sure instruments, indicating and
recording devices, as well as a ’
complete range of power” and
allied equipment ready_for?yoi
inspection. N

Here is your opportumty to m
vestigate, compare, and get the
right answers, face-to-face,..from .
the manufacturers themselves.
Only at the Power Show can you
see over 250 leading suppliers'
products, all convemently grouped
together.

It's important to your ]Ob to be .
there.
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: & Desined or Inplant Testing...Performed by
A Your Personnel...Backed by Experts

i If you use water for power, process or cooling, it will pay you to look into
il ‘. Bird-Archer’s 8 point Water Treatment Service. Every step in this
, + . Service is performed by qualified chemists and engineers whose main
qf f‘& task is to design a system that can be implemented by your own
: : personnel and at the same time place at your disposal 60 years’
\ experience in solving water treatment problems.

o

Aot T

o

i Bird-Archer’s 8 Complete Engineering Services
® Complete studies of your use of water or steam.

%
® Exhaustive analysis of water supplies starting at source.

® Modern laboratory with seasoned chemists specializing in water analysis
and research.

! ® Operational changes where necessary.
¢ Custom formulated chemical treatments for your specific needs.

. ¢ Complete analysis of savings and benefits where additional equipment
i may be helpful. ’

® Instruction of your personnel by experienced technicians in accurate
i control and test procedures,

® Periodic call-backs by your Bird-Archer Service Engineer to be sure you
i} continue to get the best possible results.

i; A Bird-Archer 8 Pgint Service Engineer is only a “phone’s throw" awag.
Call him for greater peace of mind. oo

BIRD-ARCHER

» WATER TREATING CONSULTANTS
The BIRD-ARCHER Company, 4337 N. American St, Phila. 40, Pa.

New York ¢ Chicago
The BIRD-ARCHER CO. of Californicr, 415 Brannan St.,, San Francisco ® Offices in Canada ond Mexke
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burning out of the 6000 sec, xy
wood No. 1 oil with an S contesss:
4-4.7%. No acid corrosion or:gpytak 1
emission has occurred, the gv
efficiency has been 85.5 per cent end
the availability 96 per cent, .

The St. Andra II Steam Poye,
Station, Austria. Anon. 0.2 o
60, 13 (April), 102-184 (in Gﬂ’man)
The issue is devoted to am&u
dealing with the station, which
a 330 t'h, 207 atm. (gage), 530 ¢
Benson boiler, with reheat to
C. and a 125 MVA h_\'drogen-cmkd
turbo-alternator. Cost was approx;.
mately £42/kw.
From C.E.G.B. Digest 1960, 1
(Juiy), 1720.

How We Modernized Our Plant anq -
Saved Money. M. Buhner. py,
Engng. 1960, 64 (June), 74-5. -
At the Fox River Paper Corp, jt
was found possible to install pay
plant and operate it at a much lower
cost than estimated by consultanty
The néw boiler is rated at 40,000 1b/hy
and fitted with a Vibra-Grate stoker.
including automatic combustion eop.
trols and a pneumatic ash handling
system; no new buildings or foundy.
tion work was required. The new
plant is operated by four shift men and "
one utility man on the day-shift,”
i.e., not more than would have beey’
required by an oil-fired boiler, o

Benson Boiler at Steelworks. Angn,
Elec. Times 1960, 137 (June 16),.
961-3. -

The new plant recently completed
at the Margam Steelworks conapRETS
of a three-pass semi-outdoor Benson
boiler (240 klb/hr) and a 9.5 mw
back-pressure turbogenerator.. The -
steam is generated at 3300 psi and
1060 F and the turbine exhaust steam;
reheated to 836 F before being passed
into the existing 625 psi mging, -
The main fuel is blast furnace gag |
with oil as standby. Combustiod ..
control is obtained by control of the
F.D. fans as a function of the fuel
supplied to the furnace. 2k

Extensions to Power Plant at the
Mersey Mill of the Bowater Papet -
Corp. Ltd. Anon. Pur. & Wrks,
Engng. 1960, SS (June), 444-9 .7,
The new extension comprises thres..
spreader-stoker fired boilers each ra:b'ﬂl
at 90 klb/hr at 925 psi and 910 ¥g
easily convertible to oil firing. Abg
30 per cent of the coal is burned
suspension, the remainder on!
forward moving grate; fly as g
grit from the superheater hODPES
and grit arrester are returned 3
part of the secondary air inte
furnace. The 15 Mw turbine hay
extraction points at 75 and
The make-up water is treate
hydrogen-ion starvation, -
ine
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pge, plant with caustic soda addi-
o for pH adjustment and passed
u‘ougl!’ two evaporators. The con-
ensete and make-up water are passed
wroughb a deaerator to reduce the O;
mtes 0.005 cc/l.

«aterigls and Manufacturing Processes

Comparative Method- for Testing
raphite for Nuclear Reactors. I.
Zezerun, Kernenergie 1960, 3
une), 538—42 (in German).
A method- worked out in Russia is
scribed for assessing the suitability
a graphite for use in reactors based
a comparison of the weakening of
e flux of therma! neutrons by the
aphite under test and a standard
aphite.

‘lationship between Thermal Prop-
dies and Atomic Molecular Struc-
re of Carbon in Homogenising
‘aphitisation. V. 1. Kasatockin,
K. Zamoluev and A. T. Kaverov.
rnenergie 1960, 3 (june), 570-2
: German).

Results of Russian studies of specific
at, thermal conductivity and x-ray
termination of degree of graphitiza-
n of petroleum coke under iso-
:rmal conditions are reported.

sorption Cross-Section of Graphite

F. Nichols. Nucl. Sci. Esgng.
30, 7 “May), 395-99. .
Am n, French and British

tphites were tested and their absorp-
n cross-section measured and com-
‘ed with values obtained in their
mtries of origin.

icon Nitride. N. L. Parr. Re-
rch 1960, 13 (July), 261-9.

silicon nitride has excellent oxida-
1 resistance up to 1600 C, is
1ensionally stable, resistant against
rmal shock and can be produced
Ply and cheaply. Its properties
tabulated and ‘discussed.

ht.e on the Relationship between
*mical  Composition and Hot-
cking in Mild and Alloy Steels.
K. B. Marshall. Brit. Weld. J.
0, 7 (July), 451-3.

-ertain elements (e.g.. sulfur, phos-
Tus and silicon) present in the
1 are now recognized as primary
*k formers, while others depending
their solubility in austenite and
't¢ may increase or reduce the
lency to hot-cracking.

¢t of Elevated-Temperature Ex-
ire en Heavy Section Pressure-
sel Steels., A. W. Pense, J. H.
5§ and R. D. Stout. Weld. J.
), ¥ une), 231s—3s.

udic, on the embrittlement of
‘on*and alloyv steels due to aging
311;111 temperature and at 500 and

ABUSTION / November 1960

Effect of Chromium Depleted Surface
on Corrosion Behavior of Type 430
Stainless Steel. R. V. Trax and
J. C. Holzwarth. Corrosion 1960, 16
(June), 105-8.

Causes of depletion, its effect on
corrosion behavior and means of alle-
viating depletion are considered.

Growth of Uranium Rods in Agres-
sive Gas Media. I. V. Batenin,
A. N. Rudenko and B. V. Sarov.
Kernenergie 1960, 3 (June), 532-5
(in German). :

Russian investigations
growth of uranium in air, nitrogen
and carbon monoxidesas a function of
temperature, gas pressure, rod diam-
eter and previous state of oxidation

of the rod surface are reported. A °

possible mechanism of this growth is
proposed.

Modern Welding Methods Applied
to Power Station Engineering. D.
P. Tait. Brit. Pwr. Engng. ‘1960, 1
(July), 41-4.

Some of the latest developments
in arc welding pressure vessels and
pipes are described.

Ultrasonic Welding. B. E. Noltingk.
Weld. Met. Fabr. 1960, 28 (July),
260-6.

Some recent British investigations.

in the field of -ultrasonic welding, its
advantages and difficulties experi-
enced are reported. The various
techniques developed for spot and
seam welding are described and illus-
trated by examples. Thin materials,
dissimilar metals or those of unequal
thickness are particularly suited to
ultrasonic welding.

Piping. T. W. Edwards.
1960, 104 (June), 51-66.
This survey deals with: (1) Ma-
terials (steel cast iron, wrought iron,
copper alloys, copper tubing, others);
(2) supports and fittings; (3) fluid
losses; (4) ASA piping standards,

Power

Instruments and Controls

Automatic Boiler Control. F. March-
and. Tech. Mod. 1960, 52 (May),
300-3 (in French).

Recent trends in French power
station control equipment are dis-
cussed. The ‘synchrolisseur” has
been developed, an electronic instru-
ment, which is used to set servomotors
in their correct position.

The Control of Sulzer Monotube
Steam Generators with Reheating.
M. Diethelm. Sulzer Tech. Rev.
1959, 41, No. 4, 3-9.

The English version of the paper
previously abstracted (abstract 4371,
1959). .

Control of Power Reactors—1. R. H.

into the

CONSIDER YOUR FUTURE IN

POWER

GENERATION
L

Transformer capacities up to -
400,000-KVA . . . Nuclear Reac-’
torg . . . Once-Through Boilers to
handle higher préssures—all’
point to one thing:’the demand
for even better power equipment.
Record economic forecasts mean
even greater responsibilities and
demands on. the men who will
grow with the power boom.

Keeping up-to-date with the
latest developments provides you
with the information you need to
know to grow. That's- why the
Power Show is so vitally impor-
tant to you.-There you will ‘see
up-to-the-minute developments in
hundreds - of power specialties -
widely used in the power industry. -

Only at the Show will you have .
the opportunity “to investigate,
compare, and get the right.-an-.
swers, face-to-face, from the
manufacturers themselves. At the
Power Show you'll see more than
250 suppliers’ products, all con-
veniently grouped together.

Make sure you're there. Every-
one else will be! .
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FURNACE
"BLOK’
(1 I N 144

AT LARGE EASTERN UTILITY
OIL-FIRED BOILERS

Nine months ago, a large eastern utility replaced fire-
brick with FURNACE BLOK in the burner and target
walls of oil-fired boilers. As a result of drastically
lower erection costs and excellent service life, utility
will now standardize on FURNACE BLOK in these walls.

~
(]

w. Target wall, 20 ft. high x 26 ft.
. wide,of oil-fired boiler. FURNACE
2y BLOK washcoated with Super
};* #3000 Refractory Mortar. After
§ nine months’ service, washcoat
brushmarks still visible.

Burner wall, 8 ft. high x 26 f1.
wide, of oil-fired boiler show-
ing perfect condition after nine
months’ service.

FURNACE BLOK is o speciolly
shaped, palented, hollow refrac-
tory unit. When BLOK uniis cre
placed ond filled, they produce
a true monolithic structure. NO
FORMS REQUIRED.

FURNACE BLOK INFORMATION KIT
Contoins Technical information, in-
stallation photos, cost comparisons
and prices. Write today.

*U.S. Paotent No. 183597

Castaht Randine Baf.
Manufacturers of ! Sionk ond

9 les; FURNACE BLOK;
wls, Block, Plastic end Fill Insulatisns.

Campbell. Nucl. Pur. 1960, % (f
68-72. T Sy

The problems to be consider:‘irﬁ}’
the design of controls for m
reactors are set out.

Y
Recording Electrical Resistance Cor.
rosion Meters. E. C. Winegary,
Corrosion 19G0. 16 (June), 99-103 -
The design of the instrument, Pre.
cautions to be taken and results Obtained
are described. it

Radioactive Equipment for Direct
Measurement of Coal-bunker
Reservoir Levels. V. G. Segalin, Py
Lopotskii and S. 1. Libson. Elgy
Stantsii 1960 (April), 20-30 (in Ry,
sian).

A radioactive source of what g
pears to be an alloy of cobait, barigg
and nickel in the form of a vertjcg
wire in a protective sheath and wiy
radioactivity uniformly distributeg
along its length is located inside the
bunker. The radiometric receiver i4
fixed on the outer wall or inside the
bunker or reservoir. Formulas .de.
rived show that the intensity of radig.
tion induced by the radiometric
equipment is related only to the
length of the radioactive wire ot
covered by coal, i.e., with the leve] of
filling of the bunker or reservoir,
The equipment can operate- satis.
factorily in very dusty and hamid
conditions, these factors having little
effect upon the measurements.. ..

From C.E.G.B. abstract.

Nuclear Energy R

World Power Conference. Anon.
Nucl. Engng. 1960, 5 (July), 317-9,

A digest of the papers dealing with
all aspects of nuclear power presented
to the Madrid meeting is given,

Present State of Projects for Nuclear
Power Stations in the FEuropean
Community. H. Schult. B.W.K,
1960, 12 (June). 232-4 (in Germaa).

In the countries of the European
community ahout 73 research .and
experimental reactors are in operation
or under construction. A brief sur-
vev of research and power station
reactors in France, Germany, Hol-
land, Belgium, Italy and Gt. Britainis

presented. R
=d 8y

The Engineering Design of P
Reactors. N. J. Palladino and H,.
Davis. Nucleonics 1960, 18 (J)
85-110. .
The subject is discussed undez:3bs
headings: (1) Conceptual ,(_!' N,
(2) steps in the design prg
(3) reference design; (4) plaf]
ceptual design; (5) design
and initial estimates; (6) cata

(7) parametric studies; (8) coreiRMh:.
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Li-is7out; (9) temperature flat-

%;Jéo) reference fuel design and

sment; (11) reactivity require-
pests, and control rods design.

‘he y~-«ine Boiling Water Reactor.
3. 1 mith. Bril. Pwr. Engng.
, 1 (July), 26-33.

Q%e gasigzx- worked out by the
{uclear Power Group for a 65,000
on tanker with a 20,000 shp power
nit is described. The reactor power
.60 Mw and it operates with a
solant at 1000 psi and an outlet
smperature of 546 F, fuel pellets
ariched by 2.5 per cent and a maxi-
wm temperature of 3992 F and a
iaximum can temperature of 572 F.
he steam is passed directly to a hp
1d a 1-p turbine in series.

he Brown Boveri-Krupp High-Tem-
srature Gas-Cooled Reactor. R.
chulten and E. Jantsch. Brewn
\nueri Rev. 1960, 47 (jan./Feb.),
~96. ° .

The prototype reactor with a net
ectrical output of 15 Mw is of the
-eeder type using in the second
1ase uranium-carbide and thorium-
irbide graphite spheres freely heaped

the core. The coolant gas is He

He 4 Ne entering at 200 C and
aving at 850 C at a pressure of 10
7/cm® generating steam at 505 C
d 75 kg/em®-at a rate of 60t/h.
ne re~ctor, core, fuel elements, gas
d n circuits, controls given.

ragon Objective. Anon. Nuel.
1gng. 1960, 5 (July), 300-1.
The objectives are steam conditions

mparable to those in conventional -

'wer stations, compact core and low
pital costs and exploitation of the
orium-U233 breeder cycle. The
Terences between this graphite mod-
ated and helium-cooled reactor
¢ Calder Hall AGR are set out.

‘agon General Description. Anon.
«l. Engng. 1960, 5 (July), 302-5.
This includes: (1) Core; (2) con-
o (3) reactor vessel: (4) coolant;
! charge machine: (6) fission prod-
t removal; (7) shielding and con-
nment; (8) ventilation; (9) auxili-
< buildings and supplies.

agon Control System. J. R. Dean.
ul. Engng. 1960, 5 (July), 306-9.

dgon Fuel Elements. E. Smith.
i6h. Engng. 1960, 5 (July), 310-3.

agon Graphite. R. A. U. Huddle,
A. P. Arragon and M. S. T. Price.
. Engng. 1960 5 (July),, 314-5.

drogen as a Reactor Coolant.
wray. Nwucl. Pwr. 1960, S

ly, 0.

he properties of hyvdrogen which

Or its application and also its

advantages are set out.

MBUSTION / November 1960

What could be simpler?

Your boiler water is a conductor;

ts rise and fall can be made to
"_make and break circuits;

Simple efficient control to 1, 2, 3 (below)

Housing protects
electrode fittings

RAA

N o opjerate‘ulurn‘\s.
@ actuate fuel cut-out -

€ start and stop pumps.

2

s

0

RELIANCE ELECTRODE LEVALARMS GIVE YOU
INSTANT ACTION — at exact pre-set water levels. Minute
transformer-isolated currents pass through boiler water in the
column — actuate controls through relays. From one function
(fuel cut-out or low water alarm) to combinations of up to féve
or more are possible with a Levalarm: low or/and high water
level alarm, fuel cut-out, start and stop pumps, etc.

Electrode Levalarms are entirely electrical; they do not depend
on vacuum tubes or magnets — have no stuffing boxes or bel-
lows. Models available for every pressure or temperature,

It will pay you to get full information on Reliance Levalarms.
Write the factory or contact nearest Reliance Representative.

The Refiance Gauge Column Co., 5302 Carnegie Ave., Cleveland 3, Ohio
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DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION

JoSEPH C. McCABE, Editor and
publisher
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ROBERT D. TAFT, Business Manager
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. Circvlation Manager .

published monthly by COMBUSTION PUB-
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he U. S. A, in charge of steam plants from
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Construction workers
pause for that fleeting
moment on ¢ Fluor Corp.
refinery installation
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Effects of - Heated Discharges on the Temperulure' of the Thames
Estyary—l} . . . 32
A. L H. Gomesen, H. Hall and W. S. Preddy

In this first part of o two part report the British Water
Pollution Research Laboratory discusses its temperature
data on the Thames going back to 1949 and the way of
interpreting the information it reveals.

Precipitators In New Operating Range . . . 42
C. C. Shale, A. S. Moore
The pulverized coal fired gas turbine under study ot the
Bureau of Mines required a dust collector operating af

. 1350 psi and 80 psig. Here is the report of a successful
laboratory pilot model.

How to Get Maximum Protection For Your Feedwater Pt‘.lmps. . . 44
W. G. Hegener

An effective pump protection system at low cost and yet
flexible piping arrangement is described.
Consulting Engineer For Small Industrial Plants . . . 47
Ralph D. Abercrombie and T. Edward Walkama

The dollar saving from consultant services for the
industrial power plant is advanced and a detailed break-
down is shown for several examples.

Eddystone Philadelphia Electric Boilers Stay Indoors . .. . 51
Wm., E. Snyder

The decision on going to indoor boiler construction is
briefly mentioned and the insulation applicciion is spelled
out.

ASME Annual Meeting Highlights—] . . . 57

Editorials: Progress fhrough International Cooperation . . . 31
J. H, Keenan
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fuels: - Sources, Properfies and
Preparation

Reactivity of Coke. K. Hedden.
BrennstChemie 1960, 41 (July), 193-
203 (in German). .

The reactivity is determined by
passing CO: at constant velocity
through the furnace in which it reacts
with the coke at a temperature kept
constant at ==1 C. From the velocity
of formation of CO the velocity con-
stant defining the reactivity can be
determined. Differences in reactivity
of cokes and changes in the reactivity
during burning are discussed. In a
series of tests the relationship between
reactivity and production conditions
of the coke could be clarified.

_The Transport of Solids in Pipe Lines
in"TCollieries. M. Coeuillet. Tech.
Mod. "1960, 52 (Jume), 312-8 (in
French).

Examples of hydraulic and pneu-
. matic transport of solids, such as sand,
e 1d rock, are described and the
f0._utages and disadvantages dis-
cussed,

Sampling of ““Difficult’ Coals: Trials

an Automatic Sampler. A. J.
Norman. 7. Inst. Fuel 1960, 33
(Aug.), 402-5.

Tl}e sources of size segregation in
loading and unloading coal wagons
and the difficulties experienced in ob-
taining representative samples for ash
8nalyses are discussed. The American
Sampling device for installation at
the tipler is described and results are
tabulated. It is concluded that al-

f°“8h there may exist a bias in favor
Oithelower specific-gravity particlesin
the larger size fractions this sampler
IS preferred to other methods for
ng samples from wagons.
Heat: Cycles and Transmission
mﬂm Heat-Transfer Analysis of a
dlog ace or Other Combustion En-
10 ure, J. T. Bevans. ASME Pre-
¢ No. 60-HT-12 1960 (Aug.), 7 pp.
Ranalysis more complete than that
ay dL‘ﬂfO and Evans but less difficult
Hot'hme consumiing that that of
tﬂ,m‘ Oppenheim is presented.

,_rfansfer to Water in Turbulent
P in Internally Heated Annuli.-

-"‘3"' Stationary Flow; Pt. 2.

3 STION / December 1960

acts from the Technical Press—Abroad and Domestic

from the Monthly Technical Bulletin, International Combustion,
Lid., London, W. C. 1)

Pulsating Flow. Z. Rotem and 1.
Shai. ASME Preprint No. 60-HT-
20/21 1960 (Aug.), 4 and 5 pp.

The results of experimental investi-
gations of local heat transfer and fric-

tion in turbulent stationaryand pulsat-

ing flow of water through a circular

" concentric-annular duct-are presented.

The Effect of Density Variation on
Heat Transfer in the Critical Region.
Y.-Y. Hsu and J. M. Smith. 4ASME
Preprint No. 60-HT-8 1960 (Aug.), 6

PP-

A method has been developed for
predicting the influence of density
variations on transfer of momentum
and heat in the critical region. The
results show that in heating the veloc-
ity and temperature profiles are
flattened and the heat transfer coeffi-
cient at a given Reynolds number is
increased. Investigations of the effect
of natural convection showed that

only

"COMPACT”. ..

L5 BT S SRR

BURNER CONTROLLERS

feature . . .
Indicating faceplate

Plug-in connector

10 AMP. contacts

Both standard and custom timing
periods

Adaptable to any flame-safeguard
relay and interlock system

@ Svitable for use with any type burner

FOR COMPLETE INFORMATION WRITE ...

COMPACT CONTROLS CO. ic.

18 ROOSEVELT AVE., SYOSSET, NEW YORK

ILLCIWAY

s 1t atr

|
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“SILIGA: 0.003 rewm,
OTHER SOLIDS
UNMEASURABLE...”

With some doubt as to the cutcome, the de-joniza-
tion units pictured above were installed outdoors
at a Texas power and light company, to replace
evaporation equipment as a means of purifying feed
water for a high-pressure boiler. After three years,
results far exceeded gusrantee and expectations.
From raw water conuining 27 ppm of silica and
dissolved solids touling 365 ppm, the quality of
the effluent is reported as: “Silica, zero to 0.005
ppm, average 0.003 ppm. Other solids are un-
measurable.,”—This is a good example of what
modera ILLCO-WAY jonXchange can sccomplish.

BOILER FEED WATER
FOR POWER PLANT

The particular plaot shown above consists of &
cation exchanger, an acrator, and a mixed-bed de-
ionizer. The lacge tanks in the background hold a
supplyof s ants. Operation is Ithrough-
out, a prefereace of the purchaser. Reswlts bave
broved even more ecomomical shan expected,

[ 4
V:oanl\ange
ILLINOIS WATER TREATMENT CO.

[LEEWAY

NEW YORK OFFICE: 141 E. 44th 51, New Yerk 17, N.Y.
CANADIAN DIST.: Pumps & Softenect, Lid., Landen, Ont.
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25 Adv'anced

“Design -
; Features LARGE ACCESS DOORS + EASILY

,RE‘UOVABLE FEEDER « DOOR SEALS FLUSH
“INSIDE—~NO DUST SPILLAGE LARGE, FREE-FLOW

] INLET » EXTERNAL DISCHARGE MECHANISM
"« FREE SUSPENSION HOPPER » ADJUSTABLE
. HINGES- AND CATCHES—MAINTAIN SEAL « . s

Py EXTERf\AL DOOR_CATCHES—NO CORROSION
.+ NEOPRENE DODR SEALS * SELF-POWERED
T BY- PASS A STEEP BY-PASS PLATE—NO CLOGGING
. JAVI PROOF BY—PASS + SELF- CLEANING
PULLEYS * MICROMETER" COMPENSATOR NO

./ INTERNAL MECHANISM TO *

_GATHER DIRT  JAN: PROOF

'SKIRTPLATES EASY- ©:

“. ACCESS BEAM SYSTEM »
. sm,PLr' RATIO TESTING -

. RIGID TUBULAR BEAM -
RETCHER ¢ MEETS HAND-
soox H-44 NBS + DUST-TIGHT

: ‘éoumc'é"s"s.’aia‘_s,v.'m:h- B
. FULL POWER SOLENOID

RGE « DIRECT

”\COUPLED COUNTER'
e EXTERNAL GEA%MOTOR
. omve

- Steam. Z. Rant.

Only Richardson builds all 25 advanced-design
Result:
The last word in accessibility, simplicity, and
long-term trouble-free operation ...
and low maintenance. For the whale story on
the new Richardson H-39C write or phone

features into one automatic coal scale.

accuracy ...

Richardson Scale Company, Clifton, N.J.

Free technical bulletin
with dimension sheets,

PSSy

5_?9

v % B}

Sales and Service Branches in Principal Cities
Also manufactured 1n Eurcpe to U.S, standards
Richardson Scales conform to U.S. Weights and
Measures H-44 for your protection.

’ MATERIALS HANDLING BY. WEIGHT. SINCE 1902

4«

this aiso flatiens the veloq
and increases the heat-
efficient.

-Steam Generation and Power Kis "‘«
Production 3{‘%

Determination of the Viscogn
Steam at Supercritical me
E. Ljelland-Fosterud.
Engng. Sci. 1959, 1 (June), 3()~8lr
The viscosity of steam hgs'y <
measured at pressures of 200 to” 1
atii and temperatures of 370 to 540(!,
The apparatus used is descnbed 'ﬂd
the results are tabulated.

An Equation of State for Liquid W
Valid up to 300 C and 1200 at;, "
Plank. B.H".K. 1960, 12 (July), 30.
4 (in German). - R
The new semi-empirical equﬁﬁ'&

has been deduced from the tabley t
the specific volume of water publisgy

by the Moskow Institute of En“'&!

Energy Diagrams for Water™ “‘
B.W.K. 1960 12
(July), 297-301 (in German), --n=
Exergy diagrams show much be
than energy diagrams where the oagey
in the steam power process occuiﬂig
where the greatest scope for i unpr%
ments still exists. The new dmgmp
in combinations with the earlier. - oney. -
for air and flue gases are used to sﬁ'o“’.“
the energy and exergy flow in t'.
examples, one a steam generator 4 and
the other a power station. - ““& i

NN
Photo-Elastic

Esploration of* ﬂ’.
Stresses in a Design for a2 Full-Bore
Closure for a Reactor Pressure
C. Snelt and H. T. Jessop. 'J.:
Engng. Sci. 1959, 1 (Sept.), 144—5(1,..3

The Turbo-Furnace. J. D. Wilhi
J. Inst. Fuel 1960, 33 (July), 32836 .
This boiler was first develope(iﬁ"
slag-tap firing of low-grade eoal
characterized by the opposed
wardly inclined burners in the
and rear wall: Despite the abseng ol
soot blowers the furnace has rem
clean. One of the largest buﬂta_ﬁ
rated at 1330 klb/h at 1925 psimlg’
1005 F with a water-cooled fur
floor lined with castable refrac e
Other boilers have been deagned «f« _
gas and oil firing. and one rated at' 800 |
klb/h at 1600 psi and 1000/1005 r :

©y (o -

Towards Cheaper Steam. ..
Puwr. & Works Engng. 1960, 55
499-502. Xy

boilers. The fuel used is '




3tk water on a conveyor belt
{ defiyered to bunkers with a glass-
d Pottom; the chutes to the
' pers are also glass-lined to
jold-ups. A baffle is in-
ted? e furnace flue behind the
ige v .event dust accumulation.

';:%hed slack which is condi-

» induced draught fans have shunt-.

¢ scroll vortex grit arrestors with

»ndaty centrifugal collectors to.

imize grit emission.

- Packaged Boiler and Its Applica-
. D.F.Brice. Brit. Pur. Engng.
2, 1 (Aug.), 37-40.

review of packaged, oil-fired, fire-
;- water-tube and monotube
ers, their ratings and applications.

1t it Takes in Piping for a Super-
cal Unit. C. A. Dauber. Pur.
ng. 1960, 64 (July), 51-3.

rief information is given of ma-
als and sizes used for various pipe-
s and valves at Avon No. § unit of
Cleveland Electric Illuminating
ipany’s supercritical monotube
er at 3500 psi and 1100,/1050 F.

1 Fuel Firing

A. Standards for Pulverized Fuel
ems. Anon. Combustion 1960,
July), 26-36.

complete reprint of the latest
:ricar Standards Association Code
L7 39 for the installation and
‘ation of pulverized fuel systems.
ontains the following chapters:
-ntroduction; (2) General require-
ts; (3) Installation of pulverized
systems; (4) Lighting and operat-
pulverized fuel systems: (5) Fire
ention and fire protection.

bustion Research and Fuel
%¥; A New Look in Combustion
:aarch. M. W. Thring. J. Inst.
1960, 33 (Aug.), 406-9.

brief outline is given of the fields
hich research into the combustion

;_)all, oil and gas appears most
ul,

" Patterns in Three-Dimensional

‘es. A Background for Furnace
gu. N. P. Bacon, J. H. Chesters
L M. Halliday. J. Iron & Steel
19_60, 195 (July), 286-92.

udies of flow patterns in cubes,
T€S, cones, cylinders and other
*-dimensional shapes are de-
¢d and the behavior of enclosed
free jets compared. Flow in the
¢an be taken as the prototype for
Urnaces, that in the sphere and
sphere for gas holders during
& # 7 for ignition hoods, that in
‘OL . a burner quarl. that in the
der for Lancashire boiler, flame
els and rotary kilns.
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by -

-this new
Permutit®
~Deaerator -

®
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The picture above illustrates the new
Permutit Tray Deaerator, which is
guaranteed to reduce oxygen to .005
ml/], or less, and to remove all the
free CO,.

This sectioned illustration shows the
stainless steel trays and inner chamber.
Steam passes upward through them,
while the water spills down from tier
to tier, constantly being exposed to
the steam until, fully deaerated, it
reaches the reservoir at the bottom.

The highest temperature incoming
steam contacts this final deaerated
water. It is also the purest, oxygen-
free steam, and as it sweeps upward it
takes to the vent all the freed corro-
sive gases.

The highly efficient internal vent
condenser saves B.T.U.’s by reducing
vented steam to a negligible wisp
which is just enough to carrvioff all
the non-condensable gases.

GUARANTEED

PPN

Guaranteed Water

These and the other design aspects
of the Permutit Tray Deaerator enable
us to give you a guarantee that you'll
always get feedwater with (a) less
than .005 ml of oxygen per liter of
water, and (b) no titratable free CO..

And just off the presses is our Bul-
letin 4732, containing information on
the construction details, operation, and
other advantages of the Permutit Tray
Deaerator. Send for a copy.

Permutit Division, Dept. CO-120,
50 West 44th Street, New York 36,
N. Y. In Canada, The Permutit Com-
pany of Canada, Ltd.,, 207 Queen’s
Quay West, Toronto 1, Ontario.

*FLUIDICS is the Pfaudler Permutit
program that integrates knowledge,
equipment and experience in solv-
ing problems involving fluids.

A\ PFAUDLER PERMUTIT inc.

Specialists in FLUIDICS. .. the science of fluid processes
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American Optical Takes First industrial Power Plant Award of
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in verse,
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the Thames.
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pstracts from the Technical Press—Abroad and Domestic

e Research and Advancement

Experiments on Models of
ﬂé“i‘?nmaces. F. N. Scheubel.
$WIK- 1960, 12 (Aug.), 347-50 (in
b e

53¢ problems encountered in the
t¥estigations of flow problems in cold
0dels, especially the development of
wmflarity laws, are discussed. The
w8t essential parameters are the
ynolds number and a “‘dust’ pa-
f characterizing the relative
dvement of pulverized coal and gas.
Xpefiments are in progress to obtain
ate-of the turbulent mixing process
stween a dust-laden and a dust-free
#jt. Examples of model tests are
resented.

We:Pactory Fabricated Coal Fired
dler. L. F. Deming. Amer. Pur.
oxf;s1960 (Mar.), 24 pp.
&b development of and test re-
Fobtained on two boilers, one
bat 12,000 1b/hr, the other at
YW, are reported. The first is
rovided with a longitudinal drum,
weader stoker with vibrating grate
1‘! r" ‘er reinjection and’ operated
Wit rily from 4,000 to 14,000 Ib
: with an efficiency of 85.31 at 12,999
, but cinder reinjection was
1atisfactory and smoke density
gh.. The other boiler is of the trans-
1% drum type, has a spreader
oker with oscillating grate and was
sted with a wide variety of coals up
*outputs of 53,568 Ib ‘hr, efficiencies
wied . with coal and load between
43 and 84.85.

*starch on Pulverized-Fuel Flames
 the International Flame Research
mudation: 1. Summary of Work
uried Qut by G. G. Thurlow; 2.
NG Aerodynamic Trials on a Fifth-
ale-Model of the Ijmuiden Pulver-
uel Furnace by G. Tissandier;
e First Performance Trial and
Combustion Mechanism Trial
Pulverized Coal by E. H. Hub-
¥d; 4. Microscopic Examination of
Mples taken from a Pulverized-
e by B. Alpern, P. Courbon,
Ateau and G. Tissandier. J.
$y-Fuel 1960, 33 (Aug.), 366—402.
l.__.E-ﬁx's.t article presents a descrip-
.6f the plant, test procedures used,
"OTY of the tests, input variables,
‘"1,’:3 obtained to date and practical
. The second article deals
D analytic and experimental
rdgation of the problem of pre-
8. velocity and concentration

4 from the Monthly Technical Bulletin, International Combustion,
Lid., London, W. C. 1)

profiles in an enclosed jet system.
The third paper details the results of
the first test series and discusses the
effect of the different variables on
flame radiation, temperature and heat
transfer and the combustion mech-
anism. The fourth article describes
the examination by the electron and
light microscopes of particles taken at

. various stages from the flame and

draws some conclusions on the com-
bustion process derived from it.

Investigations of a Pulverized Coal
Flame in & Model. H. Effenberger.
B.W.K. 1960, 12 (Aug.), 351-5 (in
German).

Dried and pulverized brown coal

* was injected from below into a cylin-

drical vertical furnace and particle

- size and air ratio varied. Tempera-

ture, gas composition and particle size
were ineasured overthe furnacelength.
The results suggest that all the oxygen
required for combustion should be
added in front of or at the burner
mouth.

Remarks on Research Work on
Pulverized Coal Flames. R. H. Es-
senhigh. B.W.K. 1960, 12 (Aug.),
356-8 (in German).

A very brief outline is given of the
work on pulverized coal flames carried
out in Sheffleld, preliminary results
obtained and future research envis-
aged.

Woater-Side Corrosion and
Water Treatmeni

Corrosion in Circulating Water Sys-
tems. C. O. Smith. Brit. Puwr.
Engng. 1960, 1 (Aug.), 61—4.

Occurrence and protective measures
are discussed.

Interference of Organic Contaminants
with Yon Exchange Processes—Occur-
rence, Prevention and Cost. H. E.
Bacon and W. J. Lewis. Combustion
1960, 32 (July), 3741

The nature of organic fouling of
anion resins is discussed and the vari-
ous methods for preventing losses
listed. It is generally necessary to
apply more than one and it is impos-
sible to predict which may be success-
ful in a given case.

Corrosion of Heat-Resisting Alloys in
the Presence of Fuel-Qil Ash. Pt. 1.
Council of Brit. Manuf. of Petrol
_Equipment’s Corrosion I Ctte. Brit.
Petrol Equip. News 1959, 7, No. 4
(Autumn), 54~69.

NEEDS

DEOXY-SOL

o to remove 0,
o reduce oxides
e raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time . . . yet adds
no solids.

Stocks in Newark, N. J., Chicago,
I, Los Angeles, Calif.” Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount

INC.

CHEMICAL CO.,
126 laberty St, New York 6 N Y
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and Na and their ratios on the corro-
sion resistance of ferriticand austenitic
steels containing different percentages
of Cr, Ni and Fe have been studied.
Specimens were exposed to flue gases
at Bankside and Haifa power stations
and those of the boilers of S. S. Nestor.
The ferritic steel (26 per cent Cr) was
most-resistant to deposits, austenitic
steel with low Ni'content more resist-
ant to deposits of low V:Na.ratio and
steels of high Ni content more resist-
ant to deposits of high V:Na ratio.
The corrosion mechanism due to the
deposits is discussed.

" Corrosion by Vanadium-Pentoxide So-
dium Sulphate Mixtures in Labora-
tory Tests: Correlation with Corro-
sion by Oil Ash in Field Tests. Pt. 2.
H. Lewis. Brit. Petrol Equip. News
1959/60, 7, No. 5 (Winter), 48-53.

The laboratory tests on the same
steels were carried out with synthetic
oil ash and various mixture ratios of
sodium sulfate and vanadium pent-

oxide at temperatures of 650 to 850
C. The results largely confirmed the
field tests.

Fire-Side Corrosion in Oil-Fired
Boilers. L. K. Rendle, R. D. Wilsdon
and G. Whittingham. Corr. Prev.
and Contr. 1960, 7 (Aug.), 42-5

“COMPACT”

COMFACT

PURGE CONTROLLER

CHECK these ORIGINAL features

V/lndicahng faceplate
Plug-in connector
"Recdy Period"limiting allowable
time to stort burner ofter purge

¥ Interlocked requiring continvous
air flow proving during purge
Optional Interlock to prove fuel
valves closed during entire purge

¥ Interlocked to operate only if
all burners have shut down

The second part describes the result
of metallographic examination of heat-
resistant alloys and presents tables of
data on fuel oils, deposit and corrosion
rates for low vanadium fuel oils, loss
in weight and analysis of scales pro-
duced of heat resistant alloys and
effect of dolomite injection on corro-
sion of Swedish superheater steels
when firing high vanadium fuel oils.

Flue Gas, Ash and Dust

The Reinjection of Flyash into a
Pulverized Coal Fired Boiler. G.
Massip. Chal. et Ind. 1960, 41 (June),
161-72 (in French). .

The installation of a reinjection sys-
tem for fiy ash from the dust collector
hoppers and beneath the air preheater
in a boiler rated at 92 t/hr at 80 ati
and 570 C with roof burners is de-
scribed.
combustibles in the fly ash has been
obtained and thus the thermal effi-
ciency has been increased.

Intermittent Release of Smoke from
Chimneys. J. S. Turner. J. Mech.
Engng. Sci. 1960, 2 (June), 97-100.

Theoretical and experimental studies
indicate that a considerable increasein
height may be obtained by the smoke
if it is ejected in discrete puffs at high
velocity. Numerical values for final
height, size of chimney, optimum
storage and release times are pre-

" sented.

Industrial Gas Cleaning. N. Pilpel.
Brit. Chem. Engng. 1960, S (Aug.),
542-50.

A review of: (1) Filtration; (2)
Electrostatic precipitation; (3) Iner-
tial separation; (4) Washing and wet
scrubbing; (5) Agglomeration; (6)
Choice of plant.

New Advances in Fly-Ash Control.
H. B. Alford. Combustion 1960, 32
(July), 45-9.

Due to the improved combustion
conditions in modern boilers the ash
has a high resistivity and a low S0O;
content so that its precipitation has
become difficult. A new “finned”
plate has been developed to increase
collecting efficiency. Improved rap-
per controls are described which re-
duce re-entrainment of collected ash.
Automatic controls allow operating

_ the precipitator at optimum efficiency

for a given ash; high resistivity ash
requires fewer sparks at greater
intensity.

Power Generation and Power Plant
Sites for Coal-fired Power Stations.

Owing to the scaling down of the

A considerable reduction of -

nuclear power program and fore A

. of higher loads for 1965/ 0% 0NN

coal-fired stations will haya”l
built. Consent is sought fopXZRd
2000 mw stations at West Burtopiag~3
Holme Pierrepoint and a 1400%0s: 3
station at Tilbury. Further stq Rd N
are likely to be constructed in'the

Riding of Vorkshire. .__a:%?,

Bandour Power Station. %no..
Electricity 1960, 13 (July/Aug.), 913
The first section of this station e

sists of a monotube boiler rated
750 klb/hr at 2432 psi and 1112/1“7
F and a 115 mw turbogenerateg
The thermal efficiency of the boiler is
93.1 per cent and the nett hegt _Tate
7591 Btu/kwh at M.C.R. . %c
Supercritical Plant at Drakelow W& s
Anon. Electr. Rev. 1960, 167 {Ang -
19), 296-8. e
Two 375 mw units have
ordered for installation at Drakelow
“C” station by 1965. The boilers,
one of Benson and the other of §j
design, will provide 2500 kib/hr of
steam at 3650 psi and 1110 R wity
single reheat to 1055 F, One.'&-ih
turbines will have one h.p., one’{,
and two Lp. cvlinders with a double. 1
flow exhausting into twin condet
the other quadruple flow L.p. cylindary
arranged in double-flow Lp.: casingy;
both are in-line tandem-compound
machines running at 3000 rpm with 8
stages of feedwater preheating to 50§
F. The generators have hydroges
cooled (43 psi) rotors and water-cooled
stators and a M.C.R. of 375 iW'aE .
0.85 p.f. generating at 10 kySegliEH

The Use of Milled Peat’
Boilers for the Generation of
tricity. J. F. Cullen. J. Inst. Fud
1960, 33 (July), 317-98. L
The experience gained |
pulverized milled peat in thre_e-
of German make is described3Xhe
first boiler has roof firing and Krases
beater mills, the others corner fitlng,
one H.G.S. the other Kellex:milis
Auxiliary oil burners are ingf 2y -
stabilize combustion. The peat’yit
moisture content of 40—-65 pericentls
dried in the mill by hot flue gas'takes
from low down in the furnace to which
cold flue gas, hot or cold air are ad-
mixed. Slagging difficulties af low
moisture_content and furnace:paisee ;
tions at high moisture conténf;were
encountered and the countermy
are discussed. Backfiring in1
ers, breakages of the mill ham#
fouling of the cold-end o
heaters are commented upoty
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mills were introduced.
the first boiler gave a the

%,, {or details: i

% Anon. Electricity 1960, 13 (July/  ency of 81.3 per cent at M,
% COMPACT CONTROLS CO. ixc. Aug.), 204 peat of 54.9 per cent moidl
b ¢ 18 ROOSEVELT AVE., SYOSSET, NEW YORK
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;. Geothermal Power Plant,
gewer 1960, 104 (July), 80-2.
reholes at Geysers, Calif.,
383,000 1b/hr of steam which
"at 115 psi to a turbine driving
oW generator. If experience is

@g & 'a second turbine is to be
. .Wew Use for Coal. T. S. Spicer,
L Coal: Ukitis. 1960, 14 (July), 12-5.

" Pittsburgh has erected a new plant
" for the drying and burning of sewage
4 dndge."._ The sludge is heated in
* tanks for five days at a temperature of
¢S F by steam generated in two
der stoker fired boilers (each

rated at 40,000 1b/hr, 123 psi, 400 F);

the sludge floats to the top and leaves
. s dcean effluent. The warm odorous
.. aie frbm the tanks is used as combus-
" tion gir to destroy the smell. The
~ sludge with 18-20 per cent solids con-

tent is pumped to feed tanks, mixed
withdry sludge in a mixer and dried
ia dual-cage mills by hot gases at
1000:£300 F. The dry sludge is then
¢d%in an incinerator assisted by
firing of pulverized coal, the hot com-
bustion” gases are used to dry the
udge ind are returned also to destroy
O i Il. Fly ash from the incin-
. I218'separated in a cyclone, rein-
d:and removed in the molten

s T

€  ap Boiler Performance Associ-
8. with Power Plant.Fly Ash Dis-
m%"ﬂ M. Rayner and L. P.
Copldd™ Amer. Pur. Conf. 1960
(Mar}y,"30 pp.
weSfern Electric Co. installed” a
urbo’ Furnace boiler rated at 250
KIb/hr at 900 psi and §35 F with slag
tap to-convert the ash of this and
L ree other, dry-bottom furnace boilers
to glag. The boiler is able to oper-
atefrbm 65,000 to 250,000 Ib/hr with
molten slag removal. The results of
38 with no reinjection and with
Midjection from one, two and three
-5, are tabulated and discussed.
A¥esrof dust loading before and
t=the cotlector are presented.
IA):ngt_%ness Nuclear Power Station.
00 Nucl. Pwr. 1960, 5 (Aug.), 66.
be e sixth nuclear power station to
Duilt at Dungeness will have an
Put of 550 mw produced in two
OIS with a thermal output of 840
!-’3,%011 at an efficiency of 32.9 per
ee:‘955}'1‘116 CO; inlet temperature is
26({81*33’ the outlet temperature 410 C.
C +-21s produced at 1410 psi and 392
:80d at 550 psi and 391 C with a
- ater temperature of 180 C.
; ::e 3876 fuel channels with 7

v

Insure safe, continuous
boiler operation with

Reliance
Water Columns

Models -and sizes
for every - boiler
need to 2500 psi
working pressure
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Reliance High and Low Alarm Water Columns are widely
known for their sensitive trouble-free alarm mechanism.
‘Action of the float and whistle valve assembly is direct —
foolproof. Short, unhindered float travel assures prompt
response to slight water level variations. Reliance Alarm
Columns, available to 900 psi, are completely assembled at
factory and thoroughly tested before shipping . . . Above
900 psi, forged steel columns can be equipped to supply
electric alarm service and other safety controls . . . Reliance
also makes gage cocks, gage valves, gage inserts, illuminators
and vision-focusing hoods in various styles to suit all needs.
Engineer representatives in all principal cities,

The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohie
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Abstracts from the Technical Press—Abroad and Domestic

(Drawn from the Monthly Technical Bulletin, International Combustion,
Ltd., London, W. C. 1)

Fuels: Sources, Properties and
Preparation

Coal: A Colloid and a Chemical.
The Eighth Coal "Science Lecture.
Sir Eric Rideal. B.C.U.R.A. Quart.
Gaz. 1959, No. 39, 1-11.

The evidence produced by many in-
vestigators of the colloid nature of
coal is discussed and possibilities dis-
cussed of using coal as a chemical raw
material. '

Pyrolysis of Coal and Shale. M.
Gomez and C. H. Prien. Ind. Engng
Chem. 1960, 52 (Aug.), 717-23.

The annual review of the literature
publisbed in 1959.

Laboratory Investigations into the
Behavior of Salt Coal Ash in Steam
Generators. Pt. II. K. Wickert.
Energie 1960, 12 (Aug.), 328-35 (in
German).

The second part deals with: (1)
Experiments on the melting and ad-
hesion behavior of this ash; (2)
Influence of SO; on the melting be-
havior; (3) Reaction of the ash with
SO. and SO;; (4) Formation of Na,-
S:0:; (5) Heating surface fouling;
(6) SO, oxidation of SO;; (7) Solidifi-
cation of the ash and the influence
of sulfides on the solidification; (8)
Combustion experiments with salt
coals.

The Production of Improved Metal-
lurgical Coke. The Use of Fluidized
Bed Char as a Blend Component.
P. L. Waters and W. R. Hesp. C.S.-
I.R.O. Coal Res. Sect. T.C. 41 1960
(Mar.), 8 pp.

The results of earlier investigations
are analyzed with regard to the factors
influencing coke quality (oven tem-
perature, charge density, blending)
and coke strength (shatter strength,
abrasion hardness, particle size of
inert material, other factors). It is
shown that the coking behavior of
blends of high-volatile coals with chars
or coke fines can be predicted from the
bulk density, amount of inert ma-
terial added and V.M. content of the
inert material.

The Suitability of Home-produced and
Foreign Fuels for the Operation of
Slagging Furnaces, Pt. III: Brown
Coals. T. Geissler. Energie 1960,
12 (Aug.), 336—48 (in German).

The third part discussing brown
coals with: (1) Economic limits; (2)
Range of proximate analyses of Ger-
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man and foreign brown coals; (3)
Factors influencing the use of brown
coals in slagging furnaces; (4) Chemi-
cal composition of the ash of brown
coals found in various countries; (3)
Slagging and melting character of the
ashes; (6) Establishment of character-
istic coefficients analogous to those
for bituminous coals for the rapid as-
sessment of the suitability of a brown
coal for use in slagging furndaces; (7)
Boilers with slagging furnaces for
brown coal. It is concluded that
slagging furnaces for brown coal
should be used only if the problem of
fly ash removal makes this imperative.

Gasification of Brown Coal with Hy-
drogen in a Continuous Fluidized-bed
Reactor. T. J. Birch, K. R. Hall and
R. W. Urie. J. Inst. Fuel 1960, 33
(Sept.), 422-35.

Studies of the continuous gasifica-
tion of Australian brown coal with

“COMPACT"
ANNNUCIATORS

STANDARD AND "“
CUSTOM DESIGNS

:Dni!§q

JL‘L llﬂl 4"

l\tll’ll?!llt!ll(l!l

Whether your system needs a stand-
ard or custom design—every ‘‘com-
PACT” annunciator has plug-in relays
with auxiliary contacts for inter-
locks. Cabinets are designed for
either panel or surface mounting.
Standard options include:

» Hermetically sealed relays

* Built-in lamp tester

» Weather proof enclosure

for details*

COMPACT CONTROLS CQ. inc.

18 ROOSEVELT AVE,, SYOSSET, NEW YORK

hydrogen 1n reactor with bed of 3
diam and 3-ft depth are pepicdh
The variables were temperatuti
pressure, hydrogen partial PreiS
coal feed rate and gas compos :
Two well defined stages were obséryg

which are set out in detail. A’'gn
tical process for producmg 2 gaiy.
high methane content is desc"bﬁdg v

‘1&:&) .

" Mechanical Hondling ‘“'f. -

Pressure Drop in Pneumatic
port. W. Konrath. Férdern ypg He.
ben 1960, 10 (Aug) 609~-13 (‘“Ge:
man). s

A review of various mvestxgat,
followed by equations and grapks ‘" .
the calculation of the pressure )ia
horizontal and vertical pipe I 2
a diversity of materials. ‘*‘:.5:.9-

Investigations of the T g
Process in Vertical Screw Conye;
A. Vierling and G. L. Sinha. - - Fotdery
und Heben 1960, 10 (Aug)3*
and expeti Ei‘

(in German).
A theoretical
study of the transport of “‘inzh
particle and of bulk material hpg
carried out; the theoretical. q‘@{
perimental results show good ,m 3
ment. The equations permit caley.
lation of transport velocity, dm o
filling and the volume movedv'&' 3
screw dimensions, friction coeﬁm
and angle of repose are ngen.“\‘»sz |
593 .3'

Heat:

The Theory of Radmnt : {
change in Unidimensional
V. N. Adrianov. Teploenerg
1960 (June), 63-66 (in Russmn),ﬁ;, ..
Solutions are given of soma 3 b

Cycles and Tronsmlssl

lems regarding the theory ofFg
beat exchange in symmetrtics 3
tems under conditions of local refiant
equilibrium on intermediate bodies.

C.E.G.B. abstred ¥

Heat Transfer in Flowing Medl
Horizontal Tube with Natural:(
vection. B. Metais.  Chess, -,
Tech. 1960, 32 (Aug), 535-1b
German).

In the theory of convecti
transfer the influence of the ]
ship between temperature

fied. A semi-empirical eq

been developed for heat t
horizontal tube and expe
sults of measurements of heg
coefficients of water on I




E\.' En to Thermal Insulation.
f ittle.  Chem. Proc. Engng
nq,a. Sept.), 397-405, 422

A gt .
B
jd Fuel Finng

mmrement of Pulvenzed Coal
owinPipe Lines. E. Hitbel. Mt
G.B. No. 67 1960 (Aug.), 230-42
a German).

The difficulty of uniform distribu-
m of pulverized coal from a mill
rough branch ducts to several
gners Jed to the initiation of these
sasurements, The first part deals
th*"the difficulties of accurately
sasuring particle size distribution
d density over the cross-section of a
ct and presents the results obtained
ththree different instruments. The
phumon of such measurements in
#ctual case and the improvements
tained by the modifications carried
t are described in the second part.
P Eel

[ qr:d Gaseous Fuel Firing

- Pressure Burners for Steam Gen-
tors. Pt. II. G. Weber. Miit.
3.B “o. 67 1960 (Aug.), 248-61
G n).
The second part describes in detail
YPlcal plant: (1) Design: (2) Day
%i".(3) Pumps: (4) Preheater;
jAut..omat:c shutdown: (6) Air
nission; (7) Control of oil and air;
mbustion chamber; (9) Instal-
on; (10) Start-up.

ary-Cup Oil Burners. - H. A.
%tham. Pwr Wrks Engng 1960,
(Sept.), 651-5.

e Hamworthy rotary-cup oil
ner, its apphcatlon to shell- type
€rs and oi] and air ‘metering equip-
1t are described.

Yt
*’}:"
EA
38

ter-Side Corrosion and Water
Hment

8n  Features of Large-scale
‘r-treatment Plants for Power
ions with High Condensate Loss.
‘- Krupchitskii. Teploenergelika
) (June), 58-62 (in Russian).
Toblems in the selection of efficient
Ngements of large-scale water-
t‘Ilent plants for power stations
igh condensate loss are outlined.
1:}Ons arrived at regarding layout
T  anization of storage ar-
. _.s for these plants are dis-

g:_ C.E.G.B. absiract
RﬁusnoN / March 1961
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Development of Water Treatment
Plant with Cation and Chemical De-
mineralizing Combined with the
Use of Magnesia for Silica Removal.
I. M. Sokolov. Teploenergetika 1959
(July), 59-65. D.S.I.R. Transl. RTS
1516.

Russian projects for feed water
treatment plants are described and
their economlcs discussed.

Continuous Quality Control of Boiler
Feed Water and Condensate. F. K.
Evzerova! Teploenergetika 1959
(July), 65-9. DSI R. Transl. RTS
1517.

A salt concentrator providing a
concentration factor of 18-20 with a
basic rate of flow of 25 kg/h for the

* control of condensate, superheated

and saturated steam is described.

Technology of Thermal Deaeration.
H. Laban. Mitt. V.G.B. No. 67
1960 (Aug.), 261-5 (in German).

The various types of deaerators are
described and their merits discussed.

Studies on Humic Acids in Ion-Ex-
change Plants. H. Kurapkat. Mi#.
V.G.B. No. 67 1960 {(Aug.), 242-7 (in
German).

Premature exhaustion of a weakly
basic anion exchanger led to a study
of its causes and the rdle played by
humic acids contained in the raw
water. New specifications for the

determination of humic acids have
been drawn up and recommendations
made which anion exchanger material
to use for different humic acid con-
tents of the raw water. .

Gas-Side Corrosion and Deposits

Report on the Use of Dolomite as a
Fuel Additive at the Emilia Power
Station. F. Cremonesi, G. Maran-
zana and P. Sturla.  Termotecnica
1960, 4 (June). 275-80 (in Italian).-

Information is given on the deposits
and corrosion arising in the 500 klb/h
1500 psig 970 F boiler of the Emilia
power station, Italy. The boiler is
equipped for oil-, p.f.- or natural-gas-
firing and the results quoted relate
to the use of Bunker “C” oil. The
use of other additives is touched upon.

From C.E.G.B. Digest 1960, 12
(Aug. 13), 2155.

Operating Experience with Dust-
collectors at Reduced Gas Temper-
atures. M. S. Samokhin and I. L.
Tarnavskii. Teploenergetika 1960
(June), 45-7 (in Russian).

Results obtained from testing dust-
collector comprising a cyclone collec-
tor and an electrostatic precipitator
in series at reduced gas temperatures
are given. Recommendations are
made for ensuring high-efficiency per-
formance. C.E.G.B. abstract

Here's Why Thermal-Aire Fans

You’re looking at an
Air-Cooled Shaft used in
Thermal-Aire Fans. Featuring
exclusive chamber-and-
slot design, it keeps bearings
cool . . . protects them
against excessive heat, over-
expansion and burn-out. It
requires no water, slingers
or other circulatory systems to do

critical, high-temperature
air-moving jobs.

NEVER GET HOT
UNDER THE COLLAR'

the cooling job . . . just its own rotation,
That’s why Thermal-Aire Fans never
get hot under the bearing collar—and
one of many reasons why reliable,
dependable Thermal-Aire Fans get
specified for so many of industry’s

B Wrile loday for Bullelin 960

THERMAL-AIRE FANS

Garden City Fan & Blower Co., 829 N. Eighth St.,Niles, Mich.

INTERNAL
CHAMBER
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Power Generation and Power Piant

Mobile Thermal Power Stations. B.
Kretzschmar, B.W.K. 1960, 12
(Sept.), 390-7 (in German).

Mobile power stations up to 10 Mw
output are used at large building sites,
in emergencies, and during mainte-

nance or repair work in power stations.-

They may consist of a steam generator
and turbogenerator plant, gas turbine
or diesel plant installed on specially
designed railway cars or lorries or in
ships. German, Czech, Spanish, Rus-
sian and American examples of the
various types are described.

Hyperbolic Cooling Tower. T. W.
Edwards. Power 1960, 104 (Sept.),
67-72.

The first American natural draught
hyperbolical cooling tower (320 ft
high, 245-ft diam at bottom) is under
construction at Big Sandy power sta-
tion, Kentucky, to serve a 265 Mw
unit.

New Desuperheater Controls Steam
Temperature to Fuel Oil Heater. T.
J. TFeneis. Pwr Engng 1960, 64
(Aug.), 82-3.

At the Burlington station of Public
Service Electric and Gas Co. residual
fuel oil has to be preheated from 223
to 335 F and the steam available for
oil heating has to be reduced in pres-
sure from 1200 psi and temperature
from 950. Pressure reduction to 650
psi is carried out in a single pressure
reducing and flow control valve, tem-
perature reduction in a variable orifice
desuperheater containing a spring-
loaded ball and cooling water admis-
sion at the orifice seat; pressure drop
at all flows is constant at 3—4 psi.

Plant Design Considerations Utilizing
Largest U. S. Raw-Lignite-Fired
Boiler. T. Y. Mullen. Combustion
1960, 32 (Aug.), 49-53.

At the Hoot Lake station a 53.5 Mw
unit has been installed. The boiler
is rated at 400 klb/h at 1500 psi and
1000/1000 F fired by raw lignite pul-
verized in three bowl mills each of
32,700 lb/h capacity (plus one re-
serve), and injected through 16 tilting
corner burners. The lignite analyzes
36.97 per cent moisture, 27.9 per cent
V.M., 29 per cent fixed C, 6.13 per
cent ash, 0.72 S, and 6900 Btu/Ib.
Because of the clogging tendencies of
the ash, the spacing of the superheater
elements is wider than usual and
horizontal surfaces have been elimi-
nated as far as possible. The dust
collector is sectjonalized to maintain
high gas velocities at low loads, the
air preheater has a cold air bypass and

OXIDES

in boiler feed water
yet
adds no solids

— and that may be a good reason to
select DEOXY-SOL for treatment of
your boiler water. But it provides
other advantages also.

DEOXY-SOL is a high efficiency oxygen
scavenger, since it is a solution of
hydrazine. And it raises the pH, sup-
plementing any amine treatment.

Stocks in Newark, N. J., Chicago,’

Ill., Los Angeles, Calif.
‘Write for informative Bulletin BW.

bustion 1960, 32 (Aug.), §7-9,
At the Seward station g Chimi*y'
214 ft height has been provideq »
a stainless steel nozzle to in
flue gas exit velocity from 30 ¢,
ft/s and thus reduce air pollution ne
the station. The design and consty,
tion of the venturi nozzle gre ¢
scribed,
The Biggest Pressure Vessel Test ¢
Far. Amon.  Engineering 1969, ),
(Sept. 16), 388-9.
The procedure adopted for testy,
the pressure vessel at Berkeley nyg,
power station is described. The ¢,
proved entirely successful ang tl
vessel has been passed for Operating ,
137.5 psi and 340 C. In a sipy
way the spherical pressure Vesse| ,
Bradwell power station has been test,
with equally satisfactory resuits,

Materials and Manufacturing Procesy,

High Temperature Materials, G}
Ramsden. Mach. Lloyd (Buro,
Edit.) 1960, 32 (Sept. 17), 20-31.

A general review of steels, ceram;,
and cermets and their limits of appl
cability, advantages and disadvay -
tages. It is concluded that graphit,
could find wider application with th
improvement of its oxidation resigt
ance,

Graphite. K. F. Andetson, F. g
Harp and S. Shapiro. Chem. Pry
Engng 1960, 41 (Sept.), 409-15,
The properties of graphite for yse
in the construction of chemical plagt
are set out and examples of applics-
tion given. e

Graphite for Heat Exchangers. A.
Hilliard. Chem. Proc. Engng 1960,
41 (Sept), 416-8. e

The French Polybloc systein of unit
blocks of graphite for the constructios
of heat exchangers is described.

Effect of Elevated-Temperature R
posure on Heavy-Section Pressure
Vessel Steels. A. W, Pense, J. H,
Gross and R. D. Stout.Wddisg
Res. 1960, 25 (June), 231-5.

Previous Pressure Vessel Research
Committee investigations have ini=
cated the suitability of high-streagth
steels for pressure-vessel applications
in conventional thicknesses and also i
heavy sections, particularly - if
heavy sections are spray-quenched ast
stress-relieved. However: conoers
has been expressed regarding
effect of extended exposure ifi t1EVE
temperatures on the mechanf_ P
erties of heavy-section presst
steels in applications sucH ¥

steam preheater. The ash removal ; Fairmou nt ;.I;Id nuclear and "chemical
. system is of the pneumatic type. . CHEMICAL CO.. ING e present investigation
Ry E - 136 Liberty Straet Nevs;.ifork 6 N.Y the effect of exposure at rog
HE The Invisible Stack. Anon. Com- , ¥ ) e ature, 500, and 700 F for &
3e. » ‘
) .
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# ~E.G.B. Digest 1960, 12
2254,
‘M?~ d

ution to the Thermal Shock
\iavlor of Steels and High-Temper-
wmre Resistant Materials, F. Eich-
om.. Stakl u. Eisen 1960, 80 (Sept.
§), 1275-83 (in German). .
A method for rapid thermal cyvcling
| tube samples (medium-frequency
mting, cold water cooling) is de-
1ibed to study the development of
acks due to repeated thermal shocks
. various steels and Cr-Ni alloys.
ve ferritic, one low-allov, one aus-
mitic. and four Cr~Ni (Co) alloys
ere tested of which Nimonic 95 gave
1 outstanding performance. The
sults ‘are presented in tables and
aphs and illustrated by photomicro-
aphs:
‘gma-Phase in Austenitic Stainless
#el. R.F. Hills and D. R. Harries.
wm, Proc. Engng 1960, 41 (Sept.),
-6,
In.the application of stajnless steel
aeY’ can material the occurrence of
¢ sigma phase and its effect on the
operties of the steel imay be detri-
:ntal. The literature of the subject
revie- 1, .

Look at Caustic Stress Corrosion.

C.” Wheeler and E. Howells.
wer 1960, 104 (Sept.), 86-7.

e causes of chloride-free stress
osion of stainless steel are dis-
ssed and means for preventing
weking described.

*‘am Pipe Sizing. E. Ingham.
‘am.Engr 1960, 29 (Sept.), 412~4.
equation for calculating the
¢ of a pipe and the pressure drop for
*ssures up to 250 psi are developed.
‘ommended flow velocities for sat-
ited steam are 100-133 ft/sec and
Superheated steam. 133-200 ft/sec.

tating Cast Iron Melts by Ultra-
Ues, A. Kolorz. Giesserei 1960,
,‘(A“E- 25), 447-51 (in German).
-ast irons of different composition
¢ treated for various periods by
Tasonics before pouring. Tensile
¢ngth, Brinell hardness and bend-
strength were not different from
%8 of untreated cast irons.

:‘1‘°Zen in Welding. P. G. Bastien.
% Weld. 7. 1960, 7 (Sept.), 546-57.

e Houdremont Lecture 1959 to
W' n IX of the International
Htu,  of Welding in which were
‘ussed: (1) Effects of hydrogen in
Yught, cast or welded steel; sources
%Sas in the metal; (2) Basic
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/HEREVER
CLEANED OR HANDLED. ..

PN

Aerotec Industries offers more than a half -

century of world wide experience in engineering
and manufacturing equipment for efficient and
economical cleaning and handling of air and gas.
Single responsibility for complete systems, from
design to final installation, assures management that
overall performance guarantees will be met.

Write for information on the products of interest.

AEROTEC INDUSTRIES

® INCORPORATED
EXECUTIVE OFFICES ¢ GREENWICH, CONN.
Plants at Bantam, Greenwich and So. Norwalk, Conn.
Canadion Affilicte: T. C. CHOWN LIMITED, Montrea! ond Toronto
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AT LARGE EASTERN UTILITY
OIL-FIRED BOILERS

Fifieen months ago, a large eastern utility replaced fire-
brick with FURNACE BLOK in the burner and target
walls of oil-fired boilers. As a result of drastically
lower erection costs and excellent service life, utility
. will now standardize on FURNACE BLOK in these walls.

s Target wall, 20 ft. high x 26 ft.
{ wide,ofoil-fired boiler. FURNACE
. BLOK washcoated with Super
< #3000 Refractory Mortar, After
g nine months’ service, washcoat
 brushmorks still visible.

Burner wall, 8 1. high x 26 i,
wide, of oil-fired boiler show-
ing perfect condition after nine
months’ service,

FURNACE BLOK is a specially

shaped, patented, hollow refrac-

fory unit. When BLOK units are

placed and filled, they produce

a true monolithic structure. NO

FORMS REQUIRED.

FURNACE BLOK INFORMATION KIT
Contains Technical information, ine
stallation photos, cost comparisons
.7 and prices. Write today.

Manufacturers °'I Blonkets, Block, Plastic and Fill lmsulotions.
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3
characteristics of hydrogen embrisy
ment; (3) Tentative explanatiop
the mechanism of this phenomey,
(4) Consequences in the fielq c
welding.

Aluminum Welding and Manipyy,
tion—Swedish Methods. U. Alfreq,
son. Nucl. Engng 1960, § (Sept)
405-8. )

The fabrication and welding of
tanks, pipes and heat exchangerg for
nuclear reactors are described. Bqy
tungsten and metal arc iﬂert-gu
shielded welding are used, the forms,
for the root and the latter for the gy},
sequent passes.

Argon Arc Welding (WIG Method) o
Low Cost.  Anon.  Schweissteq;
1960, 10 (Sept.), 33840 (in Germap)

A new nozzle has been designeg
which can carry up to 200 amp wity,
out water cooling. A further sim.
plification has been obtained by omjy,
ing the control instrument. Despit,
this, good results have been achievey
in welding alloy steels, copper ang
brass. -

Fundamental Studies of TUltrasoni,
Welding. N. E. Weare, J. N. Antops.
vich and R. E. Monroe. Wel4. J,
1960, 39 331s~i1s.

The bending mechanism, effect of
welding variables and of material fg.
tors have been studied experimentally,
The factors controlling the strength
of ultrasonic welds are set out. .

n
-

L

Instruments and Controls

Limits of Control Possibilities of
Large Boilers. P. Profos. My,
V.G.B. No. 67 1960 (Aug), 211-31
(in German). .
After briefly discussing the quanti.
ties to be controlled, the meaning of
quality of control is explained snd
the limits of different arrangements ;
set out. Continuous developmentsis 2
the field of control design and applics-
tion are widening these limits, the
positive and negative effects of these ;
developments are discussed and es }
attempt is made to draw a balanee
between these. It is concluded thal
economics determine in the last resost:
the extent to which refinements cs 3
be applied. . S
Automation in Thermal Power St» £
tions. E. P. Stefani. Tepif
gettka 1960 (June), 3-7 (in Russsihy

power stations are briefly
The need to calculate the i

and the application of .
computers in thermal P/S engly
is examined. C.E.G.B. , @

March 1961 / COMBUSTION




r. ion for Large Thermal Power
fs. D. I Rabkina. Tepio-
’ ,-;'1 a 1960 (June), 712 (in Rus-

Msideration of the amount of
’ Hon, remote regulation and
; followed by discussion of
aon circuits and systems, the
ncepts of power-station auto-
and organization of the de-
automatxc equipment for power
C.E.G.B. abstract

Analytxc Supemsxon of the
-Steam Circuit in High-Pres-
ower Stations by Automatic
yments. I-I Fuhrmanmn. Mitt

ﬁerman)

[pstruments for the automatlc anal-

';,other sohds) and condensate

po

grdness, salt, oxygen) and complete

review deals, in part, with re-
it developments in the measure-
:of fluid flow, especially the ul-

R ectromc Automatic Regulators.
Mironov. Teploenergetika 1960

), 20-7 (in Russian).

Pre’ 15 connected with the de-

bp. ¢ of electronic regulators for

automatic control of thermal proc-

$S are reviewed. |

¥ C.E.G.B. abstract

ﬂecr Energy

F'Economxc Prospects of Nuclear
er in New States. J. A. Jukes.
_1960 (Sept) 13-20.

Lattempt is made at assessmg the
itions under which the provision
ear power in New States may
S economac!ﬂv justified.

B 1

Relative Advantages of Advanced
Cooled Reactors and Magnox
P. D. Murphy. Brit. Pwr
2’1960, 1 (Sept.), 61-4.
e capital and fuel costs for both
are estimated and compared.
e development of new fuel ele-
Hs of the Magnox tvpe should
g the expected cost down to that
b€ advanced gas cooled type it will
Eﬁcult to decide which one will be
x tconomical in operation.

®arch Reactor Fault Analysis. J.
oore. Nucl. Engng 1960, S
x) -~3-90.
he  em adopted at Harwell for
Ueng the main features of faults
ing dunng the operation of re-
treactors is described.

STION / March 1961

install a fast-acting, positive fuel L ES

cut-out control at low cost

Reliance Levalarm EA15R
adds this function to low -

< and medium pressure water
columns by simple hook-up

[
FUEL RELAY
[ S -

L -
T0 FUEL CUTOUT
CIRCUIT

-
P e et VPR

’~.,~" Iy
PRy Sy 5
B o,

Two electrades extend into boiler water in the Levalarm chamber. Water
surrounding them completes a closed circuit carrying special current
supply from a transformer. When water level drops below the electrodes,
the relay circuit to the solenoid-operated fuel valve is broken. Action is
immediate. An auxiliary alarm can be actuated at the same time. This
Levalarm may be installed on any water column having gage centers not
less than 1214"; maximum 450 psi. Very easy to install ... Another model
is designed for pressures to 900 psi. -

Up to FIVE functions possible with other Levalarms

Broad protection for your boiler’s safery can be realized through multiple-
electrode Levalarm models that install in the water column cap. Model
EA18 has enough electrodes to provide fuel cut-out, low and high water
alarms, and start and stop feed pump. To comply with insurance com-
pany rulings requiring dual fuel cut-out facilities, an extra electrode can
be added to the Levalarm. Thus no additional piping needed.

It will pay you to get details on Reliance Levalarms, Write for Bulletin
D2 or contact nearest Reliance Representative.

The Reliance Gauge Column Company
5902 Carneg?e Avenue . Cleveland 3, Ohio
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rﬂr Sources, Properties and
parohon

il .Derivatives. Anon. Coke and
£1960, 22 (Oct.), 421-5, 448.

“he “Wilson’ report of the Com-
tee on Coal Derivatives” (Cmd.
0) is analysed in detail and
:usses the following sections: 1)
i carbonization and the gas in-
try; (2) developments in com-
e gasification; (3) industrial gas;
synthesis of oil from coal; (3)
! as a chemical raw material; (6)
eral conclusions.

vimetric and Volumetric Measure-
its During the Degasification of
1s. H. Luther, O. Abel, A. Kett

K. C. Traenckner. . Brennsi-
mte 1960, 41 (Sept.), 25763
German).

‘he investigations into degasifica-
. of coals and their softening and
r'mutual relationship were carried
by measurements of the degasifica-
rate as a function 6f mechanical
ik density, particle size distribu-
). phvsical (pressure, rate of
ting®  d chemical (preoxidation,
0 gas..o) factors. Discrete ranges
iecomposition were found which
¥ the presence of chemical groups
1 certain dissociation energies;
analysis of the decomposition
lucts confirmed this. The prop-
s of coking coals depending
nly on the extent of release of
- id products between 350 and
C and of methane between 450
500 C.

hanical Handling

ding Coal and Dirt at Lea Hall
Anon. Engineering 1960, 190
it 23), 420-1.
he power station under construc-
near Lea Hall Colliery with a
I capacity of 600 Mw is exclusively
lied by conveyor direct from the
ery which sorts and washes coal
dirt from its own production and
1 several other mines in the
ict. The coal and dirt handling,
1g and washing plant is described.

dling Lump Coal on Belts, D. C.
s, Mecham'satian 1960, 24 (Sept.)

i mc""latxon abIe to transport up
2, . per shift of large coal
- & mine to the wagon loading
t iS described. Ropeside frame
tonveyors were chosen because
Tean easily be extended or

\BUSTION / April 1961

';\bstruds from the Technical Press—Abroad and Domestic

ou'wn ftom the Monthly Technical Bulletin, international Combustion,
Lid., London, W. C. 1

contracted and the cushioning effect
when transporting large lumps.

Automatic Coal Transfer from Wagon
to ‘Ship. Anon. Engineering 1960,
190 (Oct. 7), 485.

Two identical plants have been
installed at Immingham for the un-
loading of wagons into ships. Each
can handle 55 wagons.of 10 to 24.5
ton. capacity and consists of a com-
bination of wagon haulage and tip-
pling plant connected by a belt
conveyvor to a loading tower with ad-
justable boom for discharge into the
ship’s hold. The installations operate
automatically and each requires only
2 men for supervision.

The Transport of Pulverised Coal by
Carrier Gas in Pipe Lines and its
Influence on the Control of the Com-
bustion Conditions. A. Schneider.
Energie 1960, 12 (Sept.), 318—88 (in
German).

Starting from the movement of a
single particle and a particle mixture
the flow in a pipe upwards or down-
wards, horizontally and in bends has

- Vessels.

only
“"COMPACT”

BURNER CONTROLLERS
feafure . .

@ Indicating fuceplate

® Plug-in connector

® 10 AMP. contacts

® Both standard and custom timing
periods

Adaptable to any flame-safeguard
relay and interlock system

Svitable for use with any type burner

. for datails:

COMPACT CONTROLS CO. INC
19 Maxwsll Ave,, Oyster Bay, LI, N.Y.

been studied and equations for cal-
culating the transport time have been
deduced. Recommendations are made
with regard to the planning and
design of pipe lines and, especially of
the bends, to reduce the total transport
time. The influence of the transport
time on the control of the combustion
conditions is discussed and illustrated
by an example.

Steam Generation and Power
Production

Tests on the Thermal Conductmty
of Water Vapor. H. B. Vargaftik and
A. A. Tarzimanov. Teploenergetika
1960, 7 (July), 12-16 (in Russian).
The results are given of tests on
the thermal conductivity of water
vapour in the temperature range of
600F to 1040F and pressures from 70
psig to 7100 psig. C.E.G.B. abstracl.

Design and Construction of Pressure
J. J. Haftke. Chem. Proc.
Engng 1960, 41 (Oct.), 437—44.

The factors to be considered in
designing a pressure vessel for a
nuclear reactor are discussed: (1)
fatigue; (2) excessive deformation;
(3) corrosion; (4) brittle fracture;
(5) creep rupture. Also discussed are
accuracy limitations, economy, speed

of construction, radiation effects and

constructional considerations.

Design of Reinforced Cylinder for
Nuclear Reactor Pressure Vessel.
R. W. Lakin and 8. S. Gill. Engineer
1960, 210 (Sept. 23), 495-9.

The reinforcement consists of iayers
of thin plate around the main cylinder,
the joints being welded. This permits
the use of higher pressures and greater
heat production without proportion-
ate jncrease in costs. The design is
described and results of tests on two
1/10th models presented.

Hydrodynamics of Forced Circulation
Boilers. A. A. Davidov and B. 1.
Sheinin. Teploenergetika 1959 (Nov.),
53-7. D.S.I.R. Transl. RTS 1584.

Data on the resistance of tubes in
the water and steam circuit, pulsation
in tubes, differences of temperature
between tubes and header, distribu-
tion of the steam-water mixture and
its stratification is forced circulation
boilers.

Boiler Design for Low Grade Coal in
Power Plants. B. Limpouch. Tech-
nical Digest (Czech) 1960, 2 (Mar.),
43-6.

Czechoslovakia’s  extensive  ex-
perience in the field of steam-boilers
for high-moisture fuels and ash con-
tents of up to 60 per cent isillustrated
with the numerous design examples
described. Lignites and brown coals
as well as high-ash black coals are

59

[ e

. ...m .’-

povs .

. ‘(ﬂ" .
PG s
e .

[P0 Oy

- N - +
N> AR
. “for o v
A < R

i gl




T R DS YTl e i B ity B T T

PATHWAYS OF
A PIONEER --

DESIGNERS
AND
¥ BUILDERS

MODERN 4§
EQUIPMENT §

Thig picture was taken in 1943 of a Con-
tinuous 600 gpm lchcbanfier during in-

stallation at a midwestern chemical plant.
The tanks are shown being loaded with
jonXchange resins.

Blazing the Trail for
De=1 Developments

When the photograph above was made,
IWT already had well over 50 large in-
dustrial ionX changersinsuccessful opera-
tion — yet ion-exchange in those days
was still considered a “new and untried”
process! Many of these pioneering IWT
installations are in use today, and most
of the early users of IWT ionXchange
have added to and modernized their
equipment as new developments became
available.

Even today IWT is still pioneering —
adding to its gredt stock of knowledge

_ in this specialized field, designing and

building up-to-date ionXchangers of all
types and sizes for application to a wide
variety of processes as well as all kinds
of water-treatment, experimenting with
and carefully testing new ionXchange
uses, and constantly improving existing

designs.
THIS EXPERIENCE
CAN MEAN A LOT TO YOU

1f you need pure water for high-pressure
boiler make~up or process use, or if you
are considering the use of ion-exchange
for purification or concentration of
chemical products, be sure to take ad~
vantage of IWT pioncering experience
and specialized knowledge, Call your
IWT representative.

llllNQlS'WATER TREATMENT CO.
840 CEDAR ST., ROCKFORD, ILLINOIS

NEW YORK OFFICE: 141 £. 44th St., New York 17, N.Y.
CANAD]AN DIST.: Pumps & Sofieners, Ltd., London, Ont.

€0

burnt successfully. Good results have
been obtained with stoker-fired and
particularly with pulverized-fuel fired
boilers. Both dry-bottom and slag-
tap boilers are used and boilers fitted
with double-pass combustion chamber
developed in Czechoslovakia have
.proved most successful and versatile

' as regards both fuel composition and

ash properties.
" From C.E.G.B. Digest 1960, 12
(Sept. 24), 2573.

Furnaces and Combustion

Control of Reaction Rate in Dust
Flames. J. M. Beer and R. H.
Essenhigh. Nature 1960, 187 (Sept.
24), 1106-7.

Recent investigations on pulverized
anthracite flames tend to show that a
chemical rate control is important in
the combustion process and the pre-
vious theory of diffusional control is
not valid.

Water-Side Corrosion and
Water Treatment

Water-treatment with Hydrazine for
Protecting Boiler Metal against Cor-~
rosion. P. A. Akolzin and N. M.
Mikailova. Teploenergetika 1960, 7
(July), 59-64 (in Russian).

The results are described of an
investigation on the development of
the use of hydrazine in the treatment
of boiler water to protect boiler
metal against corrosion.

C.E.G.B. absiract.

Laboratory Investigation of Water-
Side Scale and Corrosion in the
Presence of High Process-Side Tem-
peratures. H. Kerst. Corrosion 1960,
16 (Oct.), 131-7.

The tests were carried out with
130 F water and 350-395 T hotside
temperature to investigate corrosion
and calcium phosphate scale deposi-
tion. Use of polyphosphates at
residual levels high enough to give
corrosion protection produces calcium
phosphate scale. Chromates reduce
the amount of this scale and also
carbonate scale.

Gas-Side Corrosion and Deposits

Some Properties of Ash Deposits
Accumulated on the Screen Tubes of
Boiler Furnaces. A. M. Gurvich and
R. S. Prasolov. Teploenergetika 1960,
7 (July), 80-6 (in Russian). )

Measurements were made on the
thickness of the layer and weight of
ash deposits on boiler screen tubes.
The growth of deposits over time and
their effect of heat transfer in the
furnace were determined. It was
“Jound that in some definite cases the
therma! conductivity of the initial

" Pwr Engng 1960, 64 (Sept.), 58-g

layer of deposit may be lower thgsi.:
of air. C.E.G.B. agﬁh
Linden Combats Boiler '1‘;11,":{{'0(’I
rosion with Mg(OH):. R. A. B,
The oil used at this power stqy
contains between 100 and 500 P
vanadium. on average 350-400 ppm
and this in conjunction with sodigm
and sulfur caused severe, very Stickm
and corrosive deposits in the bOilersy
After tests it was decided to g
magnesium hydroxide in preference to
the oxide which tends to take o
moisture and clog pipelineg ang
nozzles. The Mg(OH), is injecteq
into the furnace just above the
burners at a ratio of 2 parts to 1 pay,
vanadium. The magnesium is ground
to 90 per cent through 325 mesh gpq
maximum consumption is 160 b}
per furnace. The deposits thoygp
increased in amount are now dry gnq
fiuffly and easily removed by soq
blowing. Corrosion of the air heater
has not been reduced and they are

ior

" washed every 3 months,

Corrosion of Steel in Hot Gases,
H. Keller. Chem. Ing. Tech. 1960, 33
(Sept.), 5824 (i1 German).

Corrosion of ferritic steels by sulfyr
and vanadium pentoxide is discussed
and results of tests of the corrosion
resistance of various ferritic chromium
steels presented. It is shown that in
many cases these steels are superior
to austenitic steels though their heat
resistance is lower. .

. o

'Q:ég‘

RIS

Flue Gas, Ash and Dust

Recommendations on Heights for
New Industrial Chimneys. G. Non-
hebel. J. Insi. Fuel 1960, 33 (Oet.) .
479-511. o

It is recommended that:* (1)
Chimneys for large plants be so high
that the calculated 3 min-max con-
centration of SO. at ground level
does not exceed 40 pphm (by vol) in
areas of heavy industry or:ibigh
density of population and 50 pphm
in other areas and the maximum rate
of deposit of grit and dust not exceed-
ing 1000g/100 m® month with & wind -~
direction constant within an octant; *
(2) A sliding scale of chimney heights .
from 60 to 120 ft for boiler plasts
from 5000 to 33,000 Ib/h. Rate d =
dust deposition will generally 0
the chimney height and not thie S0y
concentration. It is importagt:thet:
particles larger than 76 u
be emitted from chimneys.,
mendations are also made
design of chimneys (combi
flue gases in ome or two.£
avoidance of down draught
wash). The first appendix
the methods of calculati




@ and the second appendix with
Wiiula for threshold visibility of

Boiler Flue Gases. M. A.
sk, ., G. A. Matveev and V. 1.
aev. Teploenergetika 1960, 7
), 27-32 (¢n Russian).
Fhe optimum témperatures of flue
ss are
Shpical and economic aspects, for
sh-capacity boilers operating on
als of different prices.
v C.E.G.B. abstract.
S .
{"X-ray Study of Pulverized Fuel
k. H. S. Simons and J. W. Jeffrey.
»pl. Chem. J..1960, 10 (Aug.), 328-

Pulverized fuel ash has been sub-
ded to X-ray examination and
efnical analysis and the main
zeralogical and physical character-
ics have been determined. It is
own that the ash is a very com-
x material in which the overall
smical composition varies from
tficle to particle. It is tentatively
seluded that there is a positive
relation between pozzolanic
tyity and glass content. The types
gombination of iron present in the
tshave been determined and the
ect of hvdration examined.

From C.E.G.B. Digesi 1960, 12

2pt , 2577.

at.Recovery Plant .

e Heat Exchangers. Flow
aracteristics. E. L. Watson, A. A.
Killop, W. L. Dunkle and R. L.
ry. Ind. Engng Chem. 1960, 52
pt.), 733-40.

A study of velocity patterns, resi-
ate times and pressure drop has
R carried out to assist in design and
=< The results are presented in
tphs.

£
Ye. Heat Exchangers. Heat
insfer. A. A, McKillop and W. L.
kley. Ind. Engng Chem. 1960,
{Bept.), 7204 :

.- theoretical and experimental
Wy showing that turbulence pro-
‘tors and flexible plate arrangements
ut in high rates of heat transfer

low pressure drop.

¥er Generation and Power Plant

Look at Big-Power Cycles for 40
“tent Thermal Efficiency or Better.
H. Xnowlton. Steam Engr. 1960,
{Oct.), 16-21.
Yari- -5 ways are considered in
fek thermal efficiency of power
Wation could be increased. Im-
ent in the steam cycle, ap-
Btion of the binary cycle, super-

n of the gas turbine cycle

MBUSTION / April 1961
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FLUIDICS* ar WORK

New way to shrink yearly
maintenance costs —improve
heat exchanger operation

Here is 2 new wrinkle in cooling-tower
operation: ’
Side stream filtration. It can appreci-
ably cut your yearly bill for cleaning
fouled heat exchanger surfaces and
condenser tubes.

Between the cooling-tower and the
heat-exchange operation stands a new-
comer to the system—a Permutit®
Automatic Valveless Gravity Filter.

Its job is to clean up a small portion
of the main cooling water stream,
roughly 1% to 5%. By continuously
filtering this small side stream the tur-
bidity of all the cooling water is re-
duced and held to an acceptably low
level.

In the system shown here, suspended
matter dropped from 2.0 ppm to 0.5
ppm in just one week, and continued to
decrease thereafter.

Less turbidity in the cooling water
means less fouling of heat exchange
equipment. Less fouling, fewer clean-
ings, more efficient operation.

) PFAUDLER

Costs nothing to operate: To sweeten
your savings a little more, the Permutit
Valveless Gravity Filter is automatic,
in every sense of the word. 1t operates
itself, backwashes itself. Has no moving
parts, requires no attendant, no power,
no extra pumps. The water used to
wash serves as part of the system blow-
off—at no extra cost.

Now in use: Proved in this new applica-
tion, the Permutit Automatic Valveless
Gravity Filter is already saving money
for several companies.

All you need, to join them, is a little
space near your cooling tower, and a
Permutit Automatic Valveless Gravity
Filter. For more facts, write: Permutit
Division, 50 West 44th Street, New
York 36, New York.

*FLUIDICS is the Pfaudler Permutit
program that integrates knowledge,
equipment and experience in solv-
ing problems involving fluids.

PERMUTIT INc.

A world-wide company with plantsin Germany,Great Britain,Canada,Mexico,Japan,aswellasthe U.S.A,
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over the steam cycle, gas turbine
cycles alone and fuel cells are dis-
cussed. Which of these would con-
stitute the best approach to high
efficiencies is left open.

Off-Load Efficiency for Boilers. Gas-
Tight Sealing of Plant Provides Many
Economies. P, E. Jents. Fuel Effic.
1960, 8 (Oct.), 59-60. ;

Tight sealing off of a boiler plant
duting longer shutdown periods or
during low-load operation together
with intermittent firing greatly in-
creases the efficiency and reduces smut
or smoke emission. This also reduces
the danger of corrosion.

Steam for Japan’s Chiba Power
Station.z J. Grindrod. Steam Engineer
1960, 30 (Oct.), 22-3. *

This station contains two 125 and
two 175 Mw units with a total
consumption of coal of 1,650,000 t.
No. 1 boiler by C.E. is rated at 960
klb/h at 1825 psi and 1005/1005 F;

No. 2 boiler is a Japanese copy of No. .

1 but for a pressure of 1880 psi;
No. 3 boiler by Babcock and Wilcox
is rated at 1300 klb/h at 2467 psi
and 1060/1010 F; No. 4 boiler is
identical with No. 3 but made by
Babcock Hitachi.

The ZElektrim (Warsaw) 360 Mw

- Steam Power Station: First (220

Mw) Stage. H. Scheidt. Siemens
Zeits. 1960, 34 (July), 410421 (in
German).

The station, one of the most
economical in Poland, has four 55 Mw
sets in the first stage of construction
and two 70 Mw reheat sets in the
second, with natural-circulation and
Benson boilers respectively; these
will be pf fired.

From C.E.G.B. Digest 1960, 12
(Sept. 24), 2563.

Kincardine Power Station. Anon.
Elect. Times 1960, 138 (QOct. 13),
565-7.

Kincardine power station, officially
opened on Oct. 12, 1960, now has
three 120 Mw sets in operation and
two 200 Mw sets under construction
to provide a total capacity of 700
Mw. The three boilers in operation
(1 by International Combustion, 2 by
John Brown Land Boilers Ltd) are
each rated at 860 kib/h and 1010/
1005 F. The first boiler is provided
with 5 roller-type pulverizers (1
reserve) and four tilting burpers in
each corner, spray-type desuperheater
for the superheated steam and burner
tilt control for the reheated steam.
The second and third boilers are
each provided with four high-speed
attrition pulverizers (1 reserve), 16
burners in the front wall, spray de-
superheaters fof the superhéated
steam and control of gas flow over
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FURNAC
BLOK"
“IN”

AT LARGE EASTERN UTILITY -
OIL-FIRED BOILERS '

Fifteen months ago, a large eastern utility replaced fire-
brick with FURNACE BLOK in the burner and target
walls of oil-fired boilers. As a result of drastically
lower erection costs and excellent service life, utility
will now standardize on FURNACE BLOK in these walls,

Target wall, 20 f. high x 26 #.
wide, of oil-fired boiler. FURNACE
2.4 BLOK washcoated with Super

15° #3000 Refractory Mortar, After
‘@ nine months’ servide, washcoat
brushmarks still visible,

Burner wall, 8 fi. high x 26 1.
wide, of oil-fired boiler show-
ing perfect condition after nine
months’ service.

FURNACE BLOK is a specially
shaped, patented, hollow refrac- L.
tory unit. When BLOK units are .
placed ond filled, they produce !
a true monolithic structure. NO AR

FORMS REQUIRED,

FURNACE BLOK INFORMATION K1t
Contains Technical information, M=
stallation photos, cost com s ;
o T and prices. Write today. S9¥ca - 3
[~ «u.5. Pateat Mot JBNPS

b, GM. _lv-.l_.A 1, "um‘a"
ets, Block, Plastic ond Fill Insulatiens, *;

Manvufacturers of l :, m




Weheater and primary super-
kf:for the control of the reheated

£)
Bl
b

¥Steam Power Station, Belgium.,
Rarbev and F. Bachmayer. Sulger
b F 960, 42 No. 1, 13-21.

%is power station contains two 80
{*nnits each served by a Sulzer
Ftube boiler rated at 408 klb/h,
0 psi and 1015/1015 F. The re-
ling of the steam is based on the
jux system and the reheated
m temperature is held constant
1 to 30 per .cent of full load.
er thermal efficiency on nett C.V.
ae fuel is 90.3 per cent at 20 Mw
load) and 92 per cent at full load;
-all net thermal efficiency of the
.on is over 37 per cent.

La Spezia Thermal Power Station
Edisonvolta. Anon. Quaderni
, 16 (July 16), 553-61 (in Italian).
ae projected station will have one
Mw unit which will be the largest
installed or being installed on
:ontinent. Steam will be generated
& boiler, designed by Combustion
neering, at 2520 psig. 1050 F,
reheat to 1000 F. The 3000
"-Tosi-Westinghouse turbine will
: two 170 MVA hydrogen-cooled
nators manufactured by Marelli
r Westinghouse licence.
om C.E.G.B. Digest 1960, 12
. 24 2561.

itz _ .s Turbine Power Station
peration. Anon. Energie 1960,
ept.), 377 (in German).

is power statjon contains 2 gas
nes each generating 25 Mw
ovide peak load in the morning
evening and in emergencies.
sart of the gas turbine drives the
:ompressor, the other the Ip
| ressor and generator. The ther-
ficiency 1s 25.7 per cent.

len Nuclear Power Station.
us Authors. Nucl. Engng 1960,
%), 434-41.

Outline design; (2) design

sophy by V. D. Nixon; (3)
aspects by V. D. Nixon; (4)
Jwer operation.

Savannah. Various Authors.
Engng 1960, 5 (Oct.), 447-9.
General description; (2) con-
od operation; (3) refueling by
D. McDaniels.

‘¢ Atomic Electric. Various
1s. Nucl. Engng 1960, 5 (Oct.),
3
General description by J. N.
rick; (2) reactor vessel by P. B.
{  initial core bv A. G.
; { -ontrol rod drive mecha-
yy.T. F. Widmer; (3) reactor
1 system by C. F. Obermesser;
1 handling by H. A, Smith,

USTION / April 1961

ROCKWELL-REPUBLIC

High pressure globe valve
withstands pressure drops
up to body ratings

Sealing
head

Backing ring

Stainless stee!

overlay Remning

Seal occurs here Sealing gasket
Replaceable seatis not
threaded. ®Flexitallic
gasket assures tight
seal, Threads hold re-
taining ring only.

Pressure seal bonnet
provides metai-to~
metal seal. Virtually
eliminates bonnet
leakage and gasket
problems.

Rockwell-Republic high pressure globe valves are available in
13¢%, 2", and 3" sizes for 1500, 2500 and 4500 psi standards. In
addition to removable seat and pressure seal bonnet, these valves
are available with bolted bonnets and quick-change trim. For
more information about this and

REPUBLIC INSTRUMENTS

other Rockwell-Republic compo- AND CONTROLS
nents and systems, just mail the mors fine sroducts by @
coupon below. RF.23 ROCKWELL

r-------------------------1

l Please send iatest l
l Hiterature on the tollowing: '
I [0 Control Vaives [0 Process Transmitters [ Controliers
D Computing Relays  [J Control Stations D Recorders I
I O Fiow Meters O Drive Units O V-5 Gauges I
. O Desuperheating & Pressure Reducing Systems .
. O Electronic Contro! Systems D Pneumatic Control Systems I
l Name. Title l
l Company. l
. Address .
l City. Zone State .
l_ Republic Flow Meters Co. (Subskiiary of Rockwell Manufacturing Company) l
l 2240 Diversey Parkway, Chicago 47, illinois l
L-------------------------‘
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Abstracts from the Technical Plless—Abroud and Domestic

 (Drawn from the monthly Technical Bulletin, International Combustion,
Ltd, London, W. C. 1)

(E RS

-

Fuels: Sources, Properties and -
"Preparation

‘A Correlation between Helium Den-
sity and -Hydrogen Content of Coals.
M. Mentser and S. Ergun. Fuel
1960; 39 (Nov.), 509-10.

Further investigations have con-
firmed that there is a linear relation-
ship between the specific volume of
coal and their atom per cent of hydro-
gen with natural graphite having zero
hydrogen content. Both hydrogen
cantent and specific volume can thus
be used to establish the degree of
coalification of high rank coals.

The Composition of the True Com-
bustible Coal Substance. H. Romo-
vackova and F. Kessler. Erddl und
Kohie 1960, 13 (Sept.), 63946 (in
German).

The different methods of conversion

of coal to dry, ash-free substance are_

critically discussed. Studies of the
hanges of oxygen, carbon and hydro-
zen as a function of ash content are
reported. It is concluded that it is
imr’ -t to carry out the conversion
f 1\ :ontent of the individual ele-
ments of the same sample in two frac-
dons of different ash content by a
inear equation.

Yew Calorific Value Formulae for Bi-
uminous Coal. W. Gumz. B.W.K.
.960,12 (Nov.), 484-5 (in German).

Three new quadratic equations are
rroposed for calculating the gross and
et C.V. of a bituminous coal. In
he first the C.V. is a function of car-
on content, in the second a function
f volatile matter content and in the
hird a function of both C and M.V.
“he equations are believed to be
aore accurate than any existing equa-
ion, :

oke Combustion and Coke Reactiv-
¥. M. F. R. Mulcahy, A. Cameron
nd W. O. Stacey. C.S.I.R.O. Coal
%es. Rej. M. 163 1960 (July), 10 pp.
The influence of the porosity of a
oke on its reactivity is discussed and
xperiments described in which the
enetration of CO; into the pores was
etermined. It was found that this
epends markedly on the reaction
:mperature. Preliminary results are
resented.

oy orage. D. E. Shipley. B.C.-
TR A. Mon. Bull. 1959, 23 (Oct./
“ov.), 433—46. _ .

This review deals with oxidation of

OMBUSTION / May 1961

155

coal in storage piles, observations on
stock piles, laboratory tests of coal

. properties before and after storage,

methods of storage and protection of
stocks.

Hydraulic Transport of Solids in Pipe-

lines. A. Redeker. Fordern u. Heben -

1960, 10 (Oct.), 755-9 (in German).

After a brief review of existing pipe-
lines in Russia, U.S.A. and Europe
the equations developed by various
authors for calculating the friction
coefficient, water velocity, power re-
quirements and specific gravity of the
mixture are discussed for vertical and
horizontal transport. Recommended
values are tabulated. Means for
entraining the material into the trans-
port medium are described with
special reference to the lock invented
by Zinsler which appears to be the
most economic and simplest apparatus
available at present.

Heat Transmission with Boiling. G.
S. Emmerson. Nucl. Engng. 1960, 5
(Nov.), 493-500.

The various theories of boiling heat
transfer are presented, especially the
transfer from nucleate to film boiling
and burn-out. The application of the
theory to pressurised and boiling
water reactors is discussed.

Transient Natural Convection from
Vertical Elements. B. Gebhart. 45-
ME Preprint No. 60-HT-33 1960
(Aug.), 13 pp.

Equations are derived which give
an accurate description of mnatural
convection transients for vertical ele-
ments with time dependent internal
energy generation.

Steam Generation and Power.
Production

A Survey of P~-V-T- Data for Water in
the Critical Region. E. S. Nowak,
R. J. Grosh and P, E. Lilley. ASME
Preprint No. 60-HT-25 1960 (Aug.),
13 pp.

A review of data for water from
2700 to 4000 psia, spec. volume from
0.025 to 0.125 cu ft/Ib and tempera-
tures from 630 to 800 F. There is a
lack of smoothed or computed values
for the spec. volume of superheated
vapor and it is therefore difficult to
derive accurate values of density and
coefficients of expansion and com-
pressibility. Data for superheated
steam differ greatly.

[y

Smoothed  Pressure-Volume-Tem-
perature Data for Water in the Criti-
cal Region Derived from Experi-
mental Measurements, E. S. No-
wak, R. J. Grosh, and P. E. Lilley.
ASME Preprint No. 60-HT-26 1960
(Aug.), 13 pp. ‘

Data derived from American, Rus-
sian and Czech measurements by a
graphical method are presented for

pressures from 3000 to 4000 psia, °

spec. volume of 0.030 to 0.12 cu ft/1b
and tempcratures from 690 to 752 F.

The Equation of State of Heavy
Water on the Basis of Experimental
P-V-T Data. A. M. Mamedov.
Teploenergetika 1960, 7 (Sept.), 71-5
(in Russian).

The equation of state of heavy
water is considered for heavy water
in the range from 480 F to 700 F and
570 psig to 14,200 psig.

C.E.G.B. abstract.

The Viscosity of Steam and Water at
Moderate Pressures and Tempera-

tures. J. R. Moszynski. ASME.

Preprint No. 60-HT-29 1960 (Aug.),
12 pp.

The viscosity of water has been
measured from 3 to 340 atii and 20 to
186 C, that of steam from 1 to 42
atii and 137.5 to 270 C.

New Tables for the Specific Volume
of Water to 1200 ata and 300 C. G.
Sarukhanian. B.W.K. 1960, 12
(Nov.), 492-8 (in German).

The tables based on latest inter-
national research are those originally
published by M. P. Voukalovich,
B. H. Drampoff, D. S. Rasskasoff
and S. A. Remisoff in Teploenergetika
1960 (July) 4-12.

Development Trends in German
Steam Generator Design. H. Seidl.
V.G.B. No. 68 1960 (Oct.), 285-96
(in German).

After a review of developments be-
tween 1920 and 1950 with the rapid
increase of boiler size, steam pressure
and temperature, introduction of pul-
verized fuel firing, of the forced-flow
boiler and of slagging furnaces, boilers
designed in recent years, all of forced-
flow design, are described. A special
feature is their prefabrication in the
workshop; the advantages of this
are outlined. The largest boilers
installed at present for are 150 mw
units, but those for 250 or 300 mw
and larger are under consideration.
The problem in Germany is the
ability of operating during the night at
20-30 per cent of full load and for this
reason two boilers to one turbine are of-
ten preferred. The application of tem-
peratures above 100 F depends on
technical developments and econom-
ics; only a few plants with steam tem-
peratures of 100 F and above are
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FROM
BOILER WATER...

DEOXY- SOL

operaung. il appears possible that
boilers for 1000 mw, 7000 psi and
1300 F with multiple reheat and in-
corporating a gas turbine cycle might
be developed.

Development Trends in English
Steam Generator Design since 1950.
K. R. Lenel. Mitt. V.G.B. No. 68
1960 (Oct.), 297-310 (in German).
The position of the electricity sup-
plv industry at the time of nationalisa-
tion is outlined and the reasons for the
rapid increase of unit and power sta-
tion size in the years 1950-1960 pre-
sented. Designs of boilers from 180 to
3750 klb/h, mills, burners, casings
and ash handling plant are described.
The introduction of forced-flow boil-
ers, especially those operating at
supercritical pressure, is discussed.
Future developments are difficult to
forecast in view of the uncertain
trends of nuclear power generation.

Development Trends in the Design of
Steam Generator Plants of the French
Public Energy Supply. V. Teste.
Mitt.” V.G.B. No. 68 1960 (Oct.),
310-21 (in German).

The position of public steam power
stations, hydro-electric generation and
power plants of the coal mining, iron
and steel and other works supplying
the public network is outlined. Ex-
amples of standardised boilers rated
at 800-885 kib/hr, 1800 psi and 1004/
1004 F for 125 mw units and those
rated at 1550-1700 klb/h, 2760 psi
and 1050/1050 F for 250 mw units are
described. The fuel is mostly coal,
but oil and natural gas are increas-
ingly used. Details of designs of
controls, air preheaters (tubular),
finned tubes for superheaters and re-
heaters prefabrication and multi-tube
heat exchangers for nuclear reactors
are presented.

Development of the Benson Boiler in

Germany. R. Mutke. Heat Engng.

1960, 35 (Sept./Oct.), 168-73.
Examples of Benson boilers de-

The various methods used for this ang
the determination of the amount ¢,
be blown down are described and
illustrated by an example,

Liquid and Gaseous Fue! Firing

The Economic Combustion of Sylfy,
Containing Fuel Oil, & Means of
Avoiding Dew Point Difficulties jn
Boiler Operation. F. Glaubitz, My
V.G.B. No. 68 1960 (Oct.), 338—43
(in German).

Severe difficulties in the operation of
boilers fired by heavy fuel oil with
high S content could be overcome by
redesign of the burners which re.
sulted in rapid ignition and complete
combustion with minimum excess ajr,
Part of the air is introduced into the
burner as core air, the larger part gt
high velocity parallel to the oil jet
and without swirl to prevent the ajr
from flowing away from the flame,
The CO; content of the flue gas aver.
ages 15.3 per cent and the O; content
0.2-0.4 per cent. It has not been
found necessary to use the soot blow-
ers and steel shot cleaners; all heat-
ing surfaces including the tubular ajr
preheater have remained clean.

Woater-Side Corrosion and
Water Treatment

Present-Day Feed-Water Treatment
for  High-Pressure  Boilers, P.
Hamer., Proc. Inst. Mech. Engys.
1960, 174 No. 1, 69—-94.

The quality of feedwater required
by industrial boilers operating at
1000-2000 psi is discussed and present
treatment methods described.-: The
control of steam purity, concentration
of salts and silica in the boiler is dealt
with. Corrosion in high-pressure
boilers and preventative measures are
discussed, especially for boilers stand-
ing during erection and normal opera-
tion.

Possibilities of Application of Filter
Aids in Water Treatment. H. Han-

signed by VKW from its first incep-
tion to the present time are presented.

The TPP-110, a New High-output
Boiler, V. S. Patychenko, I. N.
Goldenfarb and L. A. Ostrovskii.
Energomashinostroenie 1960, 6 (Aug.),
1-11 (in Russian).

Full details are given of the boiler
which has an output of 935 t/h at
3750 psig and 1080 F. The plant is
built up as a series of self-contained
units of exceptional size.

C.E.B.G. Digest 1960, 12 (Dec. 3),
3169.

Boiler Blowdown. W. F. Gerrard.
Puwr. Wrks. Engng. 1960, 55 (Nov.),
870-6.

The reasons for the mnecessity of
blowing down boilers are explained.

Fairmount DEOXY-SOL, & solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for
high pressure boiler water treatment.

nig.  Mitt. V.G.B. No. 68 1960,
(Oct.), 332-8 (in German).

The various filter aids, filter in-
stallations and their operation are dis-
cussed. Specially developed plants °
for meéchanical filtration and removal
of iron from water, removal of oil
from condensate, reduction of or-
ganic substances from water by filter
aids are described. Control of the
filtrate is obtained by measuring the
turbidity with an instrument based
on the Tyndall effect. -

Corrosion of Boiler Tubes Subjected
to Temperature Changes. D. Y&
Kagan and L. S. Zhuravlev. ,.Teplo-
energetika 1960 (Feb.), 60-7, DS.'I.R‘r
Transl. RTS 1602. %)
Corrosion of tubes in the transt

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time ... yet adds
no solida.

Stocks in Newark, N. J., Chicago,
11, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount

CHEMICAL CO., INC.
136 Liberiy"Sti. New York &6 N, Y.
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gone from water to steam in Sulzer
monotube boilers was found to be
due to the destruction of the oxide
film by sharp variations of wall tem-
peratures during phase changes. Simi-
ar o -vations were made in Russian
foree. 0w boilers,

Sas-Side Corrosion and Deposits

\n Aspect of the Corrosion of Mild
jteel by Combustion Gases. T. X.
R0ss, A. J. Macnab and B. E. Ley-
and. J. Inst. Fuel 1960, 33 (Nov.},
402, .

The corrosion of mild steel by SO,
a-a reducing atmosphere above dew
oint with pure N. and added H.
nd O; has been studied. The scaling
ates are expressed as a function of
ulfur concentration and temperature.

lectro Precipitators: Practical De-
ign Aspects. J. E. Sayers. J. Inst.
| “uel 1960, 33 (Nov.), 542-50. -
Precipitator performance factor,
ictors outside and under designer’s
ontrol and designs for power sta-
ons and steel works are considered.

onsiderations on the Usefulness of
pplication. of Electrostatic Precipi-
tors and Mechanical Fly Ash Sepa-
ttors Upstream or Downstream for
¢ Cleaning of Flue Gases. R. F.
einrich. Mitt. V.G.B. No. 68 1960,
Jct.), 322-32 (in German).
Tr Tanges in the composition of
e f,, ash over the years is traced
1d its effect on the separation ef-
dency of electrostatic precipitators
ised on studies carried out by Simon-
arves Ltd. described. Improvement
the separation efficiency by the in-
allation of cyclone separators up-
-eam or downstream of the precipi-
tor is discussed; the decision which
mbination to employ will depend
the properties of the fly ash and
:al conditions. In many cases es-
cially in new plants, better results
" Il be obtained by using a multi-stage
zcipitator than a simple precipita-
- and cyclone combination.

te: Experience with Shot-cleaning
ant for Air Preheaters. A. C. Kjaer.
Inst. Fuel 1960, 33 (Nov.), 553—4.
Attempts were made in stoker-fired
lers with additional -0il firing to
rrcome tubular air preheater clog-
g by either steam soot blowing or
't cleaning. The former increased
ut emission and was abandoned,

latter with 3 X 2 h operation in
h kept the heater clean when firing
to 10 per cent of oil on a Btu basis,
above this the shot became covered
ulfy-~us soot.

‘e: _«perience in the Cleaning of
momizers on Power Station Boil-

by the Shot-cleaning Method.
W. Board and J. P.-Holmes. J.
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FOR
FINE

FILTRATION,

CHOOSE A

ClaRite’

o -

Undergoing laboratory testing at Croll-Reynolds: one of the ClaRite
‘Wedgewire’ filter elements for three 415 square-foot units designed
to filter condensate in a high-pressure generating station

A ClaRite filter removes particles down to 1/10 of a micron by
the precoat method — saves you money and floor space too

This picture offers proof of precoating efficiency that no other filter
tube can match. The ‘Wedgewire'* tube is 9 feet long by 2% inches
in diameter — yet it retains an even precoat over its entire length. As
the effective length of the filter tube increases, the number of tubes
needed to meet filter area specifications decreases proportionately.

Q.E.D.: Fewer filter tubes are needed in a ClaRite
filter assembly and the pressure vessel may be smaller.
You save three ways — on installation costs, on the cost of
the pressure vessel, and on floor space.

Another feature of a ClaRite filter: It can be cleaned effectively and
completely by the backwash method. Disassembly is not necessary.

A ClaRite filter has no moving parts. Rugged, permanent filter
elements, heavy duty construction and high quality accessory com-
ponents slash maintenance costs and permit operation at extreme
pressure drops. ® The exclusive design of the ‘Wedgewire’ element as-
sembly allows faster flow rate than other types of equipment of equal
area. ® For a booklet describing the ClaRite filter, write to the Croll-
Reynolds Engineering Co. *Croll-Reynolds’ trademark

Croli-Reynolilds
- Engineering Co., Inc.

1122 MAIN STREET, STAMFORD, CONNECTICUT
Representatives in principal cities

5 s
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1t's the “law”’!

(ASME Power Boiler Code)

Reliance reminds you of an important rule

Remember that the Boiler Code requires the use of two water gages per
boiler on installations operating at 400 psi or over (Par. P-291). You can
comply by using one of these combinations:

1. provide two water columns, one at each end of the drum — a gage on each.
2. one water column having two sets of gage connections; use “twin" gages.
3. one column at one drum end, and a direct-to-drum water gage assembly
at the other,
4. wwo direct-to-drum assemblies, one on each end of the drum.
5. use one conventional gage, either direct-to-drum or on water column, and
two manometric-type remote gages (the Reliance EYE-HYE) if operating
over 900 psi. (Case No. 1155.)
‘The combination you choose needs only to meet connection rules of the Code —
besides, of course, the use of column and gage equipment of adequate capacity
and conforming to the general rules of the Code covering materials and welding.

You can be sure of complete safety
and Code conformance when you
specify Reliance Water Column
and Gage Equipment. It has been
accepted as “standard” by boiler
manufacturers and consultants for
75 years. Standard and custom-buile
products for every pressure range.

Check with your consultant, or call
in the Reliance Representative for
your area.

Above — single window
welded direct-to-drum

gage assembly. Upper left
@ = “double window unit.

THE RELIANCE GAUGE COLUMN CO. o 5902 Carnegie Avenuae, Cleveland 3, Ohio

Reliance EEER

Inst. Fuel 1960, 33 (Nov.), 554-8

The shot-cleaning system and fulr
automatic control gear at B&ttm
power station are described. It
estimated that the regular on-loggq
cleaning of the economizer wilj lead
to a fuel saving of 1.1 per cent,

Further Corrosion Tests on Materialg
in Regenerative Air Preheaters, 7 g
Barkley, H. Karlsson and C. F, Sfarj.
U. S. Bureau of Mines. Report No.
5471, 1959, 28 pp.

Field tests were made on the rage
of corrosion of 30 materials used iy
air preheaters under regular operating
conditions, and the buildup of de.
posits was observed. Twenty-three
materials were tested with coal as the
fuel on an underfeed stoker and seveq
with oil, including a short period with
pulverized coal as fuel. The plant
equipment is described, and pertinent
plant operating data are tabulated.

From C.E.B.G. Digest 1960, 12
(Nov. 19), 3156.

Power Generation and Power
Plant

Central Station Design Survey.
Anon. Power 1960, 104 (Oct.), 161-
72.

The annual review of units planned,
under construction and starting opera-
tion. It is now predicted that capa-
city will grow at a rate of 5 per cent
annually.

Industrial Plant Design Survey,
Anon. Power 1960, 104 (Oct.), 89-
108. g

The annual review covers electrical
systems, steam conditions, fuels and
firing appliances, boiler and turbine
sizes, controls, subdivided into plants
over and below 150 psi. Combipa-
tion gas and oil firing is still preferred,
whilst coal firing by underfeed and
spreader stoker declines. More small
than larger boiler sizes are being in-
stalled and electric combustion con-
trols are on the increase. H

<

The Supercritical Power Station Unit
AssertsItself. K. Schréder. B.W.K.
1960, 12 (Nov.), 499-500 (in German). .
A brief illustrated description of the
unit in Breed power station originally
rated at 450 mw and now uprated to
475 mw is given. The net heat rate
is 8500 Btu/kwh, the thermal ef-
ficiency 40 per cent and the volume
12 cu ft3/kw. The orders for supes-
critical pressure units at Drakelow
‘C’ and Russian intentions of install- *
ing 28 300 mw units at 3356 psi and
1076/1050 F are discussed and Ameri-
can, British and German units. is ;
operation or on order tabulated gir-
ing output, pressure, temperaturt,




Aberthaw Power Station. W. Wilde.
Proc. Sth Wales Inst. Engrs. 1960, 75
‘Oct.), 117-32.

The Aberthaw power station is de-
signed for a capacity of 600 mw con-
sisting of six 100 mw turbogenerator
mit  The single drum, natural cir-
:ulat._. 755 klb/hr boilers are rated at
.600 psig and 985 F reheat. The
drculating 'water system, p.f. firing
ystem, dust and ash handling plants,
urbines, generators, feed water sys-
em, and electrical plant are described.
"he economy in space and cost ef-
scted by’ building larger units is
adicated by tabular data and graphs.

From C.E.B.G. Digest 1960, 12
Nov. 19), 3026.
corneuburg Power Station. Anon.
mgineer 1960, 210 (Nov. 11), 815~6.

This power station on the banks of
1e Danube in Austria contains two
5 mw double-shaft gas turbines,
red by natural gas; two waste-heat
oilers fired by hot exhaust gases and

dditionally by oil or gas each supply -

10 klb/h at' 213 psi and 842 F to a
smmon 25 mw turbogenerator.
here is further a Benson boiler rated
. 530 klb/h at 1877 psi and 995/
36 F to supply a 77 mw turbogen-
-ator; this boiler is also oil or gas
ed.

Coal-Fired Thermal-Storage Boiler-
ouse Anon. Pwr. Wrks- Engng.
360 {Nov.), 880-9.

At tne British Oil and Cake Mills
td.’s Olvmpia mills the highly fluc-
iating steam demand is met by four-
avelling grate stoker fired shell-type
silers each rated at 17,000 lb/h at
5 psi and 530 F, the water space
iing large enough to allow a fall or
se in the water level of 2-3 ft. The
ntrols keep the pressure within =£1
1. Sootblowers are installed in the
rnace, in front of the smoke box
d behind the bridge wall of the
dker. The flue gas are cleaned by a
ction type grit arrestor and a sec-
dary collector. The boiler ash is
moved by ash extractor under each
dker into a hydraulic system. The
dilers are continuously blown down
-0 a flash tank, the steam being used
heat the feed water and condition
2 coal. The water is treated by
cculation, settling and filtration
lowed by an ion starvation, base ex-
ange pleut.

velopments in the U.S.S.R. Anon.
2ld. Afet. Fabr. 1960, 28 (Nov.),
7—64. .

{mpressions of the welding art as
icticed today in Russia are given
10v a visit of a team of British
serts. Of special interest have been
- Progress in electroslag welding
1 automatic submerged arc welding.
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“continuous analysis of the dissolved
oxygen in boiler feedwater?”’

“Sure ... and without any scrubbers,
chemicals or tanks of gas.

124

This is the Hays Dissolved Oxygen Analyzer to measure in the parts
per billion range. Built-in calibration check . . . simple construction
. . . low maintenance . . . accurate—full-scale range as low as 0 to 20
ppb . . . unaffected by DO scavengers. Reduce your corrosion problems
caused by dissolved oxygen in your feedwater.

for further defails write

<N

v

o for Bulletin 8625
{]:\H? CORPORATION « MICHIGAN CITY, INDIANA
e 3 : ;:*- .

!

59




Abstracts from the Technical Press—Abroad and Domestic

(Drawn from the Monthly Technical Bullefin, International Combustion,
Lid, London, W. C. 1)

ower Generation and Power
lant

ligh Efficiency Boiler Plant at a
revon Pottery Works. Anon. Steam
ngr. 1960, 30 (Nov.), 47-52.

Candy and Co. Ltd. have installed a
entrax boiler for providing 25001 b/hr
f steam at 100 psi which is provided
4th a Riley (IC) Type HL (high-
yw-off) burner which consists of a

mall burner for lighting off and low-

ad and a large recirculating burner
or full load. The oil (950 sec) is
reheated to 220 F before being ad-
aitted to the burners which operate
t a pressure of 300 psi. The oil
retering and control installation is
Iso described. The thermal ef-
ciency of the boiler is up to 85 per
ent.

5 Mw Gas Turbine Alternator for
‘eak Power. Anon. Elect. Times
960, 138 (Nov, 17), 255.

A 15 Mw gas turbine set is to be
nstalled at Hams Hall for operation
a the autumn of 1962. Fuel con-
um’  n is estimated to be 0.752 Ib/
wh,

wmerica’s H.T.G.C.R. Anon. Nudl.
Tiergy 1960, (Nov.), 539-41.

The reactor under construction at
’each Bottom and to be completed in
963 will have a thermal output of 115
viw and an electrical output of 40 Mw
.nd produce 336 klb‘hr of steam at
450 psi and 1000 F. The fuel is
-nriched uranium and thorium carbide
nixed homogeneously with graphite
n graphite sleeves. Coolant is he-
ium at 20 at. pressure with an inlet
emperature of 660 F and an outlet
emperature of 1380 F. The overall
1et thermal efficiency is 34.8 per cent.

waterials and Manufacturing -
’rocesses

Cracking in Welded Joints of Austen-
tic Steel in C.E.G.B. Power Stations.
=. E. Asbury, B. Mitchell and L. H.
Toft. Brit. Weld. J. 1960, 7 (Nov.),
67—-78.

Examination of cracks in the heat-
1ffected zones of welds of 18 per cent
Zr-12 per cent Nb steel showed these
.0 be in a hardened condition due to
stre g and hardening by precipita-
Jon . niobium carbide leading to a

-eduiction in ductility, particularly at -

ow rates of straining.

COMBUSTION / June 1961

The Heat-Affected Zone of Arc-
Welded Iron. E. F. Nippes, W. F.
Savage and W. A. Owczarski. Weld.
J. 1960, 39 (Nov.), 465s—72s.

Based on the results of an investiga-
tion into the changes of microstruc-
ture and’ physical properties it is
recommended to avoid fusion of the
base metal because of the resulting
embrittlement. Braze welding or arc
welding with electrodes with melting
points around 2000 F is suggested.

Particularities of Austenitic Trans-
formation and Formulation of ¢‘Cold’’
Cracks in Fusion Welding. N. N.
Rykaline and M. X. Chorchorov.
Soudage 1960, 14 (Sept. Oct.), 335-
47 (in French).

The structural changes in base and
weld metal have been studied as a
function of heating and cooling rates.
Welding processes and conditions ex-
cluding any possible formation of
“cold” cracks are indicated.

Creepin Steel. Technological Aspects
of the Subject. J. D. Murray. Iron
and Coal Tr. Rev. 1960, 181 (Nov. 4),
1007-13.

A review of recent investigations
into the effect of various alloys on the
creep resistance of steel.

Heat-resistance of Austenite Alloys
Under Non-Stationary Test Condi-
tions. L. B. Getsov and M. G.
Taubina. Teploenergeitka 1960, 7
(Sept.) 40—44 (in Russian).

The paper discusses the fatigue
strength of two types of austenitic

steel and two nickel-base allovs sub- -

jected to cvclic changes of tempera-
ture and stress up to 1550 F and 59500
psi. C.E.G.B. abstrac:.

Designing Very High-Pressure Steam
Piping for Strength. A. V. Ratner
and M. Ya Aristov. Teploenergelika
1960, 7 (Sept.) 44-9 (In Russian).

A description is given of an experi-
mental determination of the compen-
sating forces and bending moments in
steam piping for.steam up to 980 F
and 3380 psig. Suggestions are made
for a more accurate method of design-

ing steam pipes for strength.
C.E.G.B. abstrac!.

High-Temperature Steel Welding
Problems, Pt.II. E. Kauhausen, P.
Kaesmacher and S. Sadowski. Werkst
und Betr. 1960, 93 (Oct.), 238-43
(in English).

The second part deals with: (1)
Fields of application and properties
of austenitic steels; (2) Additional
all-austenitic welding materials; (3)
Formation and cause of cracks; (4)
Welding; (5) Welded joints between

ferritic and austenitic steels.

Welding of Nickel-Chromium-Iron Al-
loy for Nuclear Power Stations.
C. E. Witherell. Weld. J. 1960, 39
(Nov.), 4735-8s.

For the welding of 15 per cent Cr—
7 per cent Fe nickel alloy a new nickel-
chromium-iron alloy electrode and
inert-gas filler wire have been de-
veloped which produce crack-free and
porosity-free welds in all positions.
The electrode can be used also for
welding the alloy to carbon and stain-
less steel.

Shop Fabrication. for Hinkley Point,
Anon. Weld. Met. Fabr. 1960, 28
(Nov.), 424-33.

The fabrication and welding of the
pressure vessels, heat exchangers and
diagrid are described including: (1)
Inspection of plate material; (2)
Pressing of plates; (3) Welding; (4)
Fabrication of steam raising units;
(3) Inspection; (6) Stress relief; (7)
Fabrication of diagrid.

“COMPACT”

CoMPACT

PURGE CONTROLLER

CHECK these ORIGINAL featyres

/Indicahng faceplate
Plug-in connector .

! '/"Reqdy Period"limiting allowable

time tostart burner ofter purge

V Interlocked requiring continvous
air flow proving during purge
Optional Interlock to prove fuel
valves closed during entire purge
Interlocked to operate only if
all burners have shut down

for details:

COMPACT CONTROLS CO. incC.
18 Maxwell Ave., Oyster Bay, L.1., N.Y,
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V-5 gauges combine small size
with big-gauge readability

TRY THIS

“CUTOUT TEST"

For a true demonstration
of the readability of Rock-
well-Republic V-5 gauges,
cut out the actual-size photo
at the right. Mount it on
any wall or panel board.
Step back and see how easily
the scale can be read, even
from 10 or 12 feet away!

BIG-GAUGE
ACCURACY, TOO

Compact V-5 gauges are
equipped with
ceivers or full sized dia-
Ehragms. bellows, and

elixes for maximum accu-
racy and sensitivity. Yet
these Rockwell-Republic
gauges require one-fourth
the panel space needed for
standard gauges.

GROUP MOUNTING
INCREASES
VERSATILITY

_As many as eight gauges
. can be grouped in a single
mounting case.
be mixed to meet individusal
panel requirements.
ing is simple, too. dJust a
panel cutout is required in
most cases.

There’s a V-5 gauge for
almost every
urement. Mai
today for the 12-page bulle-

tin

.gauges, and for available
literature on other
well-Republic instruments,
controls, and valves. RF-22
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Please send latest
fiterature on the following:
0 V-5 Gauges
3 Computing Relays
0 Flow Meters

3 Process Transmitters
[ Control Stations
3 Drive Units

3 Desuperheating & Pressure Reducing Systems
O Pneumatic Contro! Systems

{3 Electronic Control Systems
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O Controllers
3 Recorders
(31 Control Vaives

Name Title

Company.

Address

Clity. Zone State

Republic Flow Meters Co. (Subskiiary of Rockwell Manufacturing Company)

2240 Diversey Parkway, Chicago 47, lilinois

o

L------

T

Shop Fabrication at Hinkley waggr
Anon. Weld. Met. Fabr. 1969 28
(Nov.), 43447, "

A detailed description of the as
sembly and welding of prefabﬁ@ateci
parts of the pressure vessels and hegy
exchangers. inspection methods useq
and final installation is presented,

. Instruments and Controls

Automation—Boiler Operation. ¢
W. Kessler. AMech. Engng. 1960, 82'
(Nov.) 68-71. -

Although it is known what is re.
quired of complete automatic contrqj
of boilers it is considered that com.
puters presently available are not yey
reliable enough and also very expen-
sive to install and maintain. Com.
puter programming, methods of aute.
mation, boiler design for automatjon
and simulation of boiler automation
are discussed.

Automation—Economic Justification,
W. T. Hess. Mech. Engng. 1960, 82
{(Nov.), 74-3. .

Complete automation would in.
crease safety and reliability, full and
maintenance economy.

Flame Monitoring—Important Key
to Unit Automation. Anon. Power
1960, 104 (Oct.), 151-4.

One of the most important items
to be monitored in a power plant for
reasons of safety of operation is flame
failure. Various types of flame sen-
sors are described. Equally important
are flue gas and combustibles analysers
to obtain early warning of the foriia-
tion of an explosive mixture in the
furnace. A combination of flame fail-
ure and flue gas analyser appears
necessary for automatic control.

Pressure and Velocity Measurements
on a Double-~Venturi and a Standard-
Venturi Orifice. W. Kihnel. Es-
ergie 1960, 12 (Oct.), 446-9 (in Ger-
man).

The results of pressure and velocity
measurements on a double and &
standard venturi orifice and the in-
fluence of a length of pipe upstream
are reproduced in curves. Simul-
taneously, the point of maximum
negative pressure was located in both
orifices.

Measurement of Flow Coefficients and
Pressute Drop in Double-Venturi
Orifices. R. Speer. Energic 1960, 12
(Oct.), 419-52 (in German).

Flow coefficients and pressure drop
were measured in 5 double venturi

orifices with opening ratios of largest -

to smallest diameter of 0.1, 0.265:"
0.35, 0.475 and 0.6. The flow coef<
ficients of the mew orifices are 10+
15 per cent lower than those of €he
original double venturi and it is )

.
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ossible to use larger opening ratios
nd lower pressure drops. After a AT WORK
mall initial decrease of the coefficient

nis remains constant over a large
ange of Re numbers. :

‘he d Image Microscope. R. L.
sregorv. Research 1960, 13 (Nov.),
29-7.

The general prmc1ples and design
f the solid image microscope are de-
WL e by

cribed and possible apphcat:ons dis- | | . .

luclear Energy -l Y el

yynamic Programming and Nuclear '
‘eactor System Design. N. Kallay. | ,

vucl. Sci. Engng. 1960, 8 (Oct.),

15-25. ’
Applications of dvnamic program- : GU ARANTEED
1ing techniques to nuclear reactor ;

ptimization problems are considered. i )

,ome Aspects of Fluid Fuel Reactor |

yevelopment. ~ A. M. Weinberg. b
vuel. Sci. Engng. 1960, 8 (Oct.), 346- y

0.

A detailed review of the merits and thls neW

isadvantages of fluid fueled reac-
ors and the need for further experi- ®
aents to assess their value as breed- Permutlt

rs.

‘ower Reactors—The Next Ten
‘ears. F. K. Pittman and U. M.
staebler.  Alech. Engng. 1960, 82 .
Nc 76-9. . A . .

The development of nuclear reac- . , ce Y

ors for power stations as seen by the ' s . L ’
*. S. Atomic Energvy Commission is ‘ o . . RO

dscussed. The various tvpes of re- e e v vt
ctors and their probable applicability

re described. The picture above illustrates the new . Guaranteed Water
structural Materials for Nuclear Re- Permutit Tray Deaerator, which is These and the other design aspects
ctors. J. L. Bernard. Teck. Mod. guaranteed to reduce oxygen to .005 of the Permutit Tray Deaerator enable
960, 52 (Oct-)- 467-75 (in Fren‘:h)- m]/l or ]ess, and to remove all the us to give you a guarantee that you'ﬂ

The structural materials conside_red free CO,. always get feedwater with (a) less
re those employed for the core, pipe- This sectioned illustration shows the than .005 ml of oxygen per liter of
iries, heat exchangers, supports and stainless steel trays and inner chamber.  water, and (b) no titratable free CO,.
truts and fuel element cans, The Steam passes upward through them, And just off the presses is our Bul-
ntrinsic quality required for each ap- while the water spills down from tier letin 4732, containing information on
lication (x}uclear,‘mechamca}), and to tier, constantly being exposed to the construction details, operation, and
he extrinsic quality (corrosion re- the steam until, fully deaerated, it other advantages of the Permutit Tray
istance) and effects of irradiation are reaches the reservoir at the bottom. Deaerator. Send for a copy.

liscussed and French can design,
velding of beryllium and zirconium
.nd the production of fuel element
‘lusters described.

The highest temperature incoming Permutit Division, Dept. CO-61,
steam contacts this final deaerated 50 West 44th Street, New York 36,
water. It is also the purest, oxygen- N. Y. In Canada, The Permutit Com-
free steam, and as it sweeps upward it pany of Canada, Ltd., 207 Queen’s
design and Testing of Large Gas takes to the vent all the freed corro- Quay West, Toronto 1, Ontario.
Jucts. A. T. Bowden and J. C. sive gases.

drumm. Proc. Inst. Mech. Engrs. The highly efficient internal vent

960, 174, No. 3, 119-57. condenser saves B.T.U.’s b‘ reducmg *FLUIDICS is the Pfaudler Permutit
The problems encountered in de- vented steam to a negligible wisp program tthat dmtegrates knowledge,

igning and testing large gas ducts for which is just enough to carry off all equipment and experience In solv-

wuclear reactors are outlined. The the non-czmdensab]g gases. m ing problems involving fluids.

nos' economic way of meeting the
1ee : high flexibility and low flow

fition, a combination of tied expan. PFAUDLER PERMUTIT Inc.

ion bellows and cascaded corners,
lescribed. Specialists in FLUIDICS. . .the 8cience of fluid processes
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omatic Coal Scales are. ..

Fuel Element Shapes. Anon,
Times 1960, 138 (Nov. 17), 76879,
A summary is given of a Paper by

» H. H. Gott, J. Brown and J. P. Bopg

PERFORMANCE

in the nation's power stations

e FINE-INSTRUMENT ACCURACY

e EASY ACCESSIBILITY ‘

e LONG, TROUBLE-FREE OPERATION
e LOW MAINTENANCE

~Only Richardson gives you all |
25 advanced design features in one scale...

-LARGE ACCESS DOORS » EASILY REMOVABLE FEEDER » DOOR SEALS FLUSH
INSIDE, NO DUST- SPILLAGE « LARGE FREE-FLOW INLET « EXTERNAL
DISCHARGE MECHANISM » FREE SUSPENSION HOPPER « ADJUSTABLE HINGES
AND 'CATCHES MAINTAIN SEAL « EXTERNAL DOOR CATCHES, NO
"*CORROSION + NEOPRENE DOOR SEALS « SELF-POWERED BY-PASS « STELEP
BY-PASS PLATE. NO CLOGGING » JAM-PROOF BY-PASS » SELF-CLEANING
- PULLEYS » MICROMETER COMPENSATOR » NO INTERNAL MECHANISM TO
GATHER DIRT » JAM-PROOF SKIRT PLATES » EASY-ACCESS BEAM _
- "SYSTEM « .SIMPLE RATIO TESTING » RIGID TUBULAR BEAM STRETCHER
MEETS HANDBOOK H-44 NBS » DUST-TIGHT J.1.C. CONTROLS
ANTI-BOUNCE BEAM SWITCH - FULL POWER SOLENCID DISCHARGE
DIRECT-COUPLED COUNTER « EXTERNAL GEARMOTOR DRIVE

Ask for Bulletin 0359 Write or phone Richardson chle COmpény, Clifton, N. J.

$Hes a~d ser.aze Hrantkes in Pr
SI50 manafactured in £nglan

200 Austravid Rizhardsco Scajes
to U S. Wesehls ang Veasures H
for your protectian. .

presented to a symposium organizeq
by the Inst. of Mech. Engineers in
which the influence of heat transfer
on the performance of gas-cooled
power reactors was reviewed. Exis.
ing designs of fuel element capg for
optimum transfer of heat from the
core to the gaseous coolant Were
described and new designs outlined,

CANDU Fueling Costs——Breaking the
1-Million Kwhr Barrier. A. ). Moora.
dianand J. A. L. Robertson. Nucieoy,.

" 4cs 1960, 18 (Oct.), 60-6.

The design developments of the fyeq

" elements for the NPD and CANDyY

. reactors are described and the efforts

made to reduce fabrication and oper.
ating costs are presented.

On-Power Refueling. J. S. Foster
W. M. Brown and H. E. Tilbe. Ny,
cleonics 1960, 18 (Oct.), 66-8.

‘The refueling scheme and mg,.
chines developed for the NPD gapd
CAXDU reactors are described,

Grinding, Screening and Filtering

A Study of the Size Reduction Mech-
anism of Swing Hammer Mills. T.G.
Callcott. J. Inst. Fuel 1960, 33
{Nov.), 529-39.

From the evidence provided by
high speed cinema photographs and
other tests it is concluded that the
hammers break the coal in a mild way
and that near the gap between ham-
mer tip and breaker bar the size re-
duction mechanism is a form of local-
ized closed-circuit grinding.

Ni-Hard Grinding Balls Far Outlive
Steel. R. H. T. Dixon. Engineering
1960, 190 (Nov. 4), 589-9.
Comparative tests of steel balls
and those made of Ni-Hard (white
cast iron with 4 per cent Ni and 2 per
cent Cr, tempered for 4 h at 450 C
and 4 h at 275 C) showed the latter
to have a vastlv superior life. It is
claimed that Ni-Hard balls last more
than 14 times longer than steel balls.

Analysis and Testing, Research

Code Testing of Large Boilers—Input
—Output or Heat-Loss Method? J.
A. Bostic and W. F, Long. Combus-
tion 1960, 33 (Oct.), 34-7.

The two methods are compared and
a new test code proposed. The new
equations for calculating the efficiency
by either method according to the new
code are given. It is concluded that
ash pit and radiation and convectiog
losses should be more closely studied
to arrive at more accurate figures. 7"25_{
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lomparative Dew Point Measure-
nenis. H. Rogener. AMitl. V.G.B.
Jo. 68, 1960 (Oct.), 343-7 (in Ger-
nan).

The measurements were carried
at v 5 different instruments (2 of
3CT design) in the flue gas duct
f an oil fired boiler. Maximum dif-
erence of dew point temperatures was
5 F. None of the instruments is
ufficiently accurate for present-day
equirements and advice for their
mprovement is given. Improve-
nents in measuring technique are also
.iscussed.

‘ractional Thermogravimetric Anal-
-sis. P. L. Waters. Anal. Chem.
960, 32 (June), 852-8.

This method gives a continuous
ecord of the tar and liquor, CO. and
1.8, heavier gaseous hydrocarbons
.nd noncondensable gases evolved
luring carbonization. In a modified
orm the carbon and hydrogen evolv-
ng in volatile form can be determined
«nd it is thus possible to calculate the
wverage density of the gases evolved
luring decomposition.

\pplication of the Thermogravi-
netr’ Balance to Studies of the Py-
-oly.  f Solid Materials. P. L. Wa-
.ers. C.S.I.R.0. Coal Res. Ref. T.C.
34, 1960 (July), 19 pp.

The method itself and its applica-
ion to the determination of the rate
»f evolution and chemical composi-
.ion of tar, liquor and gases evolved
rom coal on pyrolysis are described.
The application to materials other
.han coal is discussed.

Steam Sampling in Russia, J. Jack-
son. Engineering 1960, 190 (Nov. 4),
32%. )

Russian methods are described and
rompared with American tests. The
same conclusions are reached in both

countries with regard to the best-

sampling point. i.e., where the steam
eaves the drum.

Non-Destructive Testing in Power
Plant Inspection. P. W. Sherwood.
Jombustion 1960, 33 (Oct.), 44-8.

It is shown that many of these
methods can be successfullv used in
ns' on work and would permit
indi.., faults not detectable by pre-
vious methods. The practical ap-
olication of these methods is out-
.ined.
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that helps you to avoid
water level accidents

What Reliance Levalarms can do for you:

1. operate alarms — low or high water level.
2. actuate fuel cut-out — single or dual.
3. control pumps — start and stop.

Both low and high liquid levels in boilers and
various tanks and vessels need “watch-dog” service,
as you know. Reliance Levalarms help maintain
control by signalling dangerous conditions or by
actually motivating fuel cut-outs, pumps, ete.

Ilustration above shows Levalarm EA-15R on a
water column. It can serve as fuel cut-out, or cut-
out and alarm. Under the cap on top of the column
are terminals of electrodes that extend into the
column. They form a Levalarm capable of handling
a combination of duties such as listed above.

Other members of the valuable “Levalarm Family”
are shown at right. Ask for more complete informa-
tion on these versatile devices that insure positive,

economical warnings and control.

-~

The Reliance Gauge’Column Company
5902 Camegie Avenue + Cleveland 3, Ohio

Reliance

EA.7,
float-actuated switch;
low and high alarm,

EA-100P,
float and electrodes;
single or dual fuel cut-out.

EA.101,
electrode; alarms, fuel
cut-out or pump control.

_BOILER SAFETY

DEVICES
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Atomization of Liquid Fuel for Combustion—{ . . . 22
By Paul Eisenklom

A British government financed research project pays off
in factual data on the mechanics of fuel oil atamization.

Detecting Service Failures in Power Plants—Il . . . 32
By Helmut Thielsch

. Conclusion of Mr. Thielsch’s excellent work on detecting
potential or developing failures in the power plant.

Putting the Digital Computer to Work at the H. B. Robinson Plant. . .38
By W. B. Kincaid and H. Wachtel

A design and performance story on the MARC
{monitoring and results) computer at work with first con-
tinvous recording of net plant heat rate.

Repeated Acid Cleaning of Boilers . . . 45
By J. K. Rice

Pointing out instances of corrosion from repeated cleanings,
the author describes his experiments that indicate nature of
the deposit as a prime factor in safe cleaning frequency.

Abstracts from the Technical Press—At Home and Abroad . . . 51
Editorial:

On Intuition . , . 21

Adverttisers’ Index . . . 54 and 55
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Monthly Technical Bulletin, International Combustion,

#x3. - © Lid, London, W. C. 1)

ilid Chemical Properties
jctural Components of
Coal., XI. X-ray Dif-
S Macerals and Maceral
£ Kroger and G. Mues.
mie 1061, 42 (Feb.) 33-40

g qatxon of the diffraction
ven new insight into the

acerals. The examina-
% okes has shown the rela-
- temperature of coking
owth of the lamellae

& 'enin Coals. J. D. Brooks
gith. C.S.1.R.O. Reprint

3 lbportion of the nitrogen
tnge of coals occurred in

ne ‘groups. These
¢lic structures.

Protectxon Equipment for
g System, H. W. Buus.
961 65 (Feb) 72-4.
for removing tramp iron
ronveyor belts prior to
L,pulvensers is described
t way of installation dis-

'.Steam Cycles. B. Wood.
Mech Engrs 1960, 174 No.

-présent knowledge of
of wet steam and the

3 essels made of steel and

&4

°‘°°d and Layer Built
088els. P. J. Paimer.
$::3961, 8 (Feb.) 51-7. _

d design improvements

plates and carry only hoop load, in
laver built vessels the bands are
jointed by circumferential welds and
carry longitudinal loads. The theories
relating to these vessels and their
merits are discussed. Design for-
mulae are presented.

Lobed Pressure Vessels. J. P. Dun-
can and N. W. Murray. Engineer
1961, 211 (Feb. 3) 169-72.

A new form of pressure vessel is
proposed consisting of a special frame,
cage or three-dimensional structure
from whose members spring three-
dimensional membranes or domes.

Experiments on models are described :
and the results of stress investigations -

presented.

Welded Boilers and Pressure Vessels.
Anon. Engineer 1961, 211 (Jan. 27)
122-5,

Lengthy abstracts are given of two
papers: 1. A Comparison of United
States, Eureopean and British Com-
monwealth Codes for the Construc-
tion of Welded Boilers and Pressure
Vessels by J. F. Lancaster; 2. Pres-
sure Vessel Design Requirements in
the Near Future by W. B. Carlson.

New Design of Tower Boilers. O.
von Swietochowski.  Energie und
Tecknik 1961, 13 (Feb.) 59-61 (In
German).

A single-pass tower design was

chosen for a Benson boiler rated at’

30 t/h at 127 atii and 500 C and
pressurized cylindrical furance with a
single burner in the centre of its floor
because of the very restricted space
available at a chemical factory. The
steel chimney is placed on top of the
boiler. The furance walls consist of
helically wound evaporating tubes:
at the top end of the furnace a square
pass follows containing the final
evaporator, superheater, economiser
and tubular air preheater. The con-
trols including starting are completely
automatic. The heating surfaces are
lined on the outside by a thin layer of
chamotte and this surrounded by a
leak-proof casing to avoid acid cor-
rosion; escape of flue gases is pre-
vented by air under pressure flowing
between the inner and outer casing.
A similar natural circulation boiler is
under construction.

Design of Heat-Exchangers for
Nuclear Plants. B. F. Ridal and
J. H. Wilson. Chem. Proc. Engng
1961, 42 (Feb.) 55-8.

The difficulties involved in calculat-
ing the heat transfer surfaces required
in steam raising plant for nuclear
power stations by the exchange of
heat by forced convection from hot gas
to water and steam are discussed and
some equations found useful in this
respect are given.

Calculation of the Water Circulation
in Natural Circulation Boilers. H.

Sebulke. Techn. Uberw. 1961, 2
(Feb.) 51—4 (In German).

A simplified method of calculating
the circulation is presented in which
a circulation diagram is used to deter-
mine the pressure difference at the
inlet and outlet of the riser tubes as a
function of the water velocity and
heat uptake. From these values the
water volume and conditions can be
easily computed.

Preservice Cleaning of Power Plants.
B. Tuck. Brit. Pwr Engng 1961. 2
(Feb.) 52-4.

The main reasons for preservice
cleaning of boilers are the removal of
welding slag, mill scale, silica, oil and
grease and other foreign matter. The
methods using 5 per cent hydrochloric
acid suitably inhikited, sulphuric
and/or citric acid and that developed
by Siemens-Schuckertwerke in Ger-
many are briefly outlined. Such
cleaning has been carried out in the
once-through boiler at Margam steel
works and recently in a 120 Mw boiler
at Rugeley station where the econo-
mizer, boiler, superheaters and re-
heaters, all feed water and steam lines,
low and high pressure feed heaters,
deaerator and tank and the condenser
were included.

Refractory Performance in Oil-Fired
Boilers. D. P. Peplow. Brit. Pur
Engng 1961, 2 (Feb.) 31-6.

Experience with various refrac-
tories in false bottoms and ignition
belts of boilers at Marchwood and
Poole stations has shown that those
with high alumina content and high
refractoriness have performed best,
have a good spalling resistance and
are least affected by oil ash. Hand
ramming is preferred to gunning by
giving a denser structure.

Flameless = Combustion. Anon.
Chem. Proc. 1961, 7 (Mar.) 18-9.

In this process for dealing with the
waste liquor of pulp and paper mills a
heated mixture of liquor and water is
oxidized by compressed air at low
temperatures (260-315 C) and pres-
sures of 1400~1500 psi and the result-
ing steam and hot gases are passed to
a turbine, whilst the liquid residue is
fed to separators and heat exchangers
to generate additional steam and hot
water. The efficiency is stated to be
up to 95 per cent.
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Water-Side Corrosion and Water
Treatment

The Development of Boiler Feed-
Water Treatmeat—1. A. G. D.
Emerson and F. R. Jarrett. Steam
Engineer 1961, 30 (Feb.) 147-51.

" An historical review outlining the
reaspns for water treatment and a
description of the troubles experi-
enced in the past, methods of treat-
ment and testing and control.

Phosphate Water-Conditioning.
Anon. Pwr Wrks Engng 1961, 56
(Feb.) 108-110.

A brief account of its advantages,
methods of application, precautions,
threshold treatment.

Corrosion Prevention by Water Treat-
ment. Anon. Fuel Eficiency 1961, 9
(Feb.) 38.

Prevention of corrosion of evapora-
tors, condensate lines and heat ex-
changers can be obtained by adding
Hagafilm, an octade cyclamine to hot
water at rates varving from 3.5 to 10
ppm. This agent has a dispersing
action on iron oxide deposits and thus
increases heat transfer; it also pro-
motes = dropwise condensation and
keeps surfaces clean.

What Causes Corrosion in the Con-
denser Steam Space. R. A. Wilson.
_Pwr Engng 1961, 65 (Feb.) 57-9.

Ammonia is regarded as the main
contributor to stress corrosion of
Admiralty, aluminium, brass and
copper alloys when oxygen, moisture
and stress are present. Since these
can never be entirely excluded the use
of stainless tubes in condensers is
advocated.

Gas-Side Corrosion and Deposits

Acid Deposition in Oil-Fired Boilers:
Comparative Trials of Additives and
Testing Techniques. P. A. "Alex-
ander, R. S. Fielder, P. J. Jackson,

E. Raask and T. B. Williams. J.

Inst. Fuel 1961, 34 (Feb.) 53-72.

The results of extensive tests with
various additives at Bromborough
and without additives at Ince power
station are reported and discussed.
It is concluded that: 1. Short-term
methods of tests should include meas-
urements of acid deposition rate and
determination of sulfur oxides; 2.
Excess air to be a minimum to sup-
press SOz formation; 3. Magnesium
carbonate and zinc both to be con-
sidered in future trials and feeders
made more reliable; 4. Injection of
p.f. ash is effective only at SO; con-
centrations below 10 ppm: 3. Re-
search into the relation of SO; forma-
tion and S content of the fuel to be
instituted; 6. Research on the réle of
economizer and air heater deposits on
the oxidation of SO to be carried out.
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DEOXY-SOL

+ to remove 0,
« reduce oxides
e raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time. .. yet adds
no solids.

Stocks in Newark, N. J., Chicago,
Ill, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount

CHEMICAL CO., INC.
136 Liberty St., New York 6, N. Y.

1

Reactions of Magnesium with Inoglk
ganic Constituents of Heavy Fuel Q
and Characteristics of Compound
Formed. W. D. Niles and H. R§A
Sanders. A.S.M.E. Preprint Ng
60-WA-278 1960, (Dec.) 8 pp. X
After checking the literature on thy
sodium-vanadium-sulfur system thg
magnesium-vanadium-sulfur  systep
was investigated and the compounij§
formed analvzed. Predictions of thy
compounds likely to be formed unde
operating conditions were made ang
checked against actual deposits g
boiler and gas turbines. The influencg
of the SO; partial pressure and temy
perature on the type of compoun
formed is stressed.

Control of Sulfur Corrosion in Boiler§g
H. N. Wigan. Fuel Efic. 1961,
(Jan.) 50-2, 54. ,

After discussing the causes any
measures of prevention of high ang
low temperature corrosion and dd
posit formation in small and mediu
sized oil and coal fired boilers
mode of action of Desulforol in admig
ture to fuel oil (1:1000) is explained
It affects the internal cohesion of th§
oil and thus improves atomizatig
and combustion, retards oxidation ¢
S0: to SO;, neutralizes sulfuric ack
vapor, reduces deposit formation ang
makes any deposits easily removably
and also removes any scale alread
formed.

B.C.U.R.A. Monthly Bull. 1960,
(Aug./Sept.) 397-427.

The design, mode of action 3
efficiency of the following are
viewed: 1. Louvered dust arresto
2. Scroll tvpe collectors: 3. Fan cop
lectors; 4. Low loss swirl collectors

Power Generation and Power Plant

The Electric Power Industry of Chin
Yu. M. Avsenel. NLL Transi. B
1961, 3 (Mar.) 173-8. A
Generation of electric power &
China has increased by 963 per cej
between 1949 and 1959 and sod
details are given of new installationls
new transmission lines and futuw
installations.

New South Wales Develops Co
field Power Stations. Anon. Elg
J. 1961, 166 (Jan. 13) 110-1.

Brief details are given of futy
extensions to the Wangi, Tallawary
Wallerawang and Vales Point steg
power stations in New South Walf
The Wangi station has a prese
capacity of 270 Mw; this is to §
increased to 330 Mw. The 120 B
Tarrawarra station is to be increa
to 320 Mw. The 120 Mw Wallef
wang station is to be increased to
Mw by 1962. The first set of the V4
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Point station is to be commissioned in
1963 and the station will have an
ultimate capacity of 1000 Mw.

From C.E.G.B. Digest 1961, 13 (Feb.

18) 457.

Fuel and Energy Required for Steel-
r ‘1g by the VLN Converter Proc-
er  G. G. Fletcher and R. A. Pullen.
J. Inst. Fuel 1961, 34 (Feb.)-46-52.

A detailed analysis of the various
fuels .or power required in the VLN
(very low nitrogen) steel process is

_ presenited.

The Breen Plant Story. P. Sporn and
S. N. Fiala. Elect. Wrid 1961, 155
(Jan. 16) 47-9.

New Boiler Concepts Meet High
Expectations. G. W. Bice, P. H.
Koch and E. M. Griffin. Elect. Wrld
1961, 155 (Jan. 16) 50-3.

The design of the supercritical
boiler for Breed station rated at 3250
klb/h at 3500 psi and 1050/1050/1050
F is described and the reasons for
various modifications outlined. The
boiler is fired by eight 10 ft dia.
cyclone furnaces in the front and rear
wall and recirculated gas is introduced
at the top of the lower furnace. This
is followed by the upper furnace,
convection section with the secondary
superheater, primary superheater, re-

. Frankenberg and J.

Y T I52 ADoK

! FLEXIDIZE

YOUR RIGID I
PIPELINE
CONNECTIONS

Standard

26 ALLFLEX MNH

flexible pive
connectors
FROM STOCK

v STAINLESS STEEL

MONEL - BRONZE

solve your pipeline

flexation problem!

write, wire, phone today
for your Allflex Datalog o

3752 Ninth Street,
Long Island City 1, N. Y,
STiliweli 4-5173

<OMBUSTION / July 1961

. heaters and economizer in vertical

arrangement. Three regenerative air
preheaters are installed on top of the
convection section. The boiler is of
the outdoor type and pressure-fired,
Details are also given of furnace
design, membrane furnace wall design,
start-up by-pass system and steam
temperature control.

Heat Cycle Refinements Yield 8376
Btu Heat Rate at 480 Mw. T. T.
A. Tillinghast.
Elect. Wrld 1961, 155 (Jan. 16) 58-61.

The . various factors  which have
contributed to the exceptionally low
heat rate are detailed.

Station Controls are Closely Co-
ordinated. A. S. Grimes and W. S.
Morgan. Elect. Wrid 1961, 155 (Jan.
16) 62-4.

The control system for the boiler
and turbogenerator is outlined. The
central control room contains also the
controls for a substation, switchyard
and coal handling plant and an
analogue computer for calculating
and monitoring thermal performance.

Clean-Up System Prevents Feed-
water Contamination. E. B. Morris
and A. G. Lloyd. Elect. Wrid 1961,
155 (Jan. 16) 65-7. )

The cleaning of the boiler prior to
start-up was carried out by using 3
per cent citric acid for the reheaters,
alkaline phosphate solution followed
by 5 per cent hydrochioric acid for the
condenser and feedwater cycle and
3 per cent citric acid for the steam
generator. The feedwater make-up
and condensate treatment plant is
described and feedwater specifications
tabulated.

Piping Design Integrates Factors of
Size, Stress and Material. G. E. Lien
and A. J. Breugelmans. Elect. Wrld
1961, 155 (Jan. 16) 68-70.

Details of piping layout planning,
stress calculations and materials used
for main and reheated steam lines,
feedwater, by-pass system and con-
densate are presented.

Semi~-Outdoor Structure Houses 500

Mw Compactly. H. A. Kammer and

E. A. Kammer. Elect. Wrid 1961, 155
(Jan. 16) 75-8.

By placing the boiler and bunkers
outdoors and a semi-outdoor type of
superstructure for the other plant the
enclosed part is onlyv 13.3 ft3/kw. The
chimney has a height of 597 ft from
base to top. Also described are: 1.
Coal supply and handling arrange-
ments; 2. Coal sampling and storage;
3. Cooling water supply.

Utilization of Blast Furance Gas in the

i Boilers of the Farciennes Power
Station. J. Godfroid.
| 1961, 31 (Nov.) 13-30 (In French).

Votre Electr.

The boilers are rated at 72-90 t/h
at 75 ati and 500 C and are fired by a
mixture of coal and blast furance gas,
the ratio depending on the availability
of the gas. The gas burner used in
this installation, the automatic con-
trols and safety measures are de-
scribed. The efficiency of the boiler is
88.7 per cent on coal aud 85.1 per cent
on a gas-coal mixture.

The Colliery Steam Power Station of
Farciennes to the East of Charleroi.
J. Godiroit. Voire Electr. 1960, 31
(Nov.) 31-8 (In French).

For the utilization of the low-grade
coal produced in the coal treatment
plant, such as dust of high ash content,
middlings and slurries the Farcienne
power station has been built by a
group of collieries. It contains at
present a boiler rated at 290/350 t/h,
150 ata and 540/540 C and a 100/110
Mw turbogenerator. The boiler is
provided with burners for pulverized
coal and blast furance gas.

The Paradise Steam Plant of the
TVA. J. C. Voorhees.
1961, 56 (Feb.) 192-3.

The construction has started of this
power station which will contain the
largest units ordered so far. It will
consist of 2 units each.

“"COMPACT”

STuprld

PHASE INDICATING
PROGRAM TIMER

This “brain” ot fine furnace safeguard
systems offers more stages in less
space thon any other timer (faceplotie
—3% in. sq.; 5% in. deep, 13
stages). With no-slip square shaft
plus snap-aciion, heavy duty, 10 amp.
coniacts. At surprisingly low cost.

Ul
Appilication
Approval
Awarded

for details:

COMPACT CONTROLS CO. iNcC.
19 Maxwe!l Ave., Oyster Bay, L5, N.Y.

53

Ciy. Engng:

£ T

SR e Wy b e

B e - ity

g% o 3 ! Prvagt
B [l TS Tt AR & A Y12 o
e e T S 1 o 42 M 1 e ks S B S ¢




- ‘;;"*’;‘]—,;

3

3

3

iﬁ?@;{_rcds from the Technical Press—Abroad and Domestic

Wn from the Monthly Technical Bulletin, International Combustion,
- Ltd, London, W, C. 1)

Fuels: Sources, Properties and
Preparation .

Getting the Best out of Coal. Anon.
Steam Engr. 1960, 30 (Dec.), 75-80.
The papers presented at the Confer-
-nce of the Combustion Engineering
~onference at Harrogate, November
s and 9, 1960 and the discussions are
-eviewed. Theseincluded: (1) Choos-
ng the right coal by A. H. Slade:
.2) Sampling of coal by R. C. Tom-
inson; (3) Operating and Maintain-
ng the Plant by F. L. Griffiths: (4)
“hoosing Plant, .one by J. E.- H.
voore and one by R. A. Kirby: (5)
vew Developments by G. G. Thurlow.

oal to Make 750,000 kw. D. H.

*Iregg. Pivr. Engng. 1960, 64 (Nov.)
2-3.
The coal handling plant at the
‘hos, H. Allen power station on the
ank of the Mississippi consists of
win unloading towers with a capacity
f 1500 t/h each, a hopper of 900 t
apacity, dual belts to the transfer
wer, a traveling convevor for stack-
1g ot two reclaiming hoppers and
my s to the crusher house
Juipped with two crushers of 1200
h total capacity and two conveyors
r filling the bunkers on opposite
des of the boilers (opposed cyclone
-ed). The control room is installed
_the transfer tower containing a
mmic bus and lights and bunker
vel indicators.

»al Sampler Gets to Bottom of Heap.
730115-_ Elect. Wrld. 1960, 154 (Nov.
y 9.
’I‘he' sampler for taking repre-
ntative samples from a loaded
tgou consists of a hollow tube pneu-
atically driven to a predetermined
Pth when two hinged leaves close.
ter withdrawal of the tube the
1ged leaves open, the sample is in-

2cted visually and then sent to the
oratory,

:am Generation and Power
sduction

“draulic Instability in a Natural Cir-
ation Loop with Net Steam Gen-
dion at 1000 Psia. S. Levy and
S. Beckjord. . ASME Preprint No.
HT-27 1960 (Aug.), 20 pp.

he uses of instability and the
:cl;" of the oscillations were
3’2‘1- It is not yet possible to ob-
2 @ complete understanding of the
‘nomena from the test data.

MBUSTION / August 1961
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Natural-Circulation Tests with Wé.ter
at 800 to 2000 psia under Nonboiling,

Local Boiling and Bulk Boiling Condi-
“tions. O. J. Mendler, A. S. Rathbun,

N. E. Van Huff and A. Weiss. ASME
Preprint No. 60-HT-36 1960 (Aug.),
17 pp.

Natural and forced circulation test
data for a closed loop system are pre-
sented. No differences in results were
found for forced and natural circula-
tion. Flow fluctuations during nat-
ural circulation were observed before
burnout heat flux was reached caus-
ing premature burnout in some cases.

A Variable Density Single-Fluid
Model for Two-Phase Flow with Par-
ticular Reference toSteam-Water Flow
S. G. Baukoff. J. Heat Transf. 1960.
82 (Nov.), 265-72.

Two equations have been derived
making possible the prediction of the
mean void fraction and frictional pres-
sure drop for the flow of a steam-
water mixture of known quality at a
given pressure.

Influence of Different Fuels on Boiler
Design. O. Engler. Energie 1960, 12
{Nov.), 482-6 (in German).

The following are illustrated and
briefly described: (1) Benson boiler
rated at 1100 klb/h at 2418 psi and
985/985 F, for brown coal with 15
per cent sand, roof fired, with hori-
zontal low-level convection pass con-
taining pendant superheater, re-
heater and economiser, followed by
horizontal air preheater and pre-
cipitator; (2) New mixing burner
with tangential coal and air inlets
resulting in complete combustion with
only traces of CO in the furnace: (3)
Boiler with slag-tap furnace and op-
posed burners, tangent tubes with at-
tached insulation and boiler casing;
{(4) Russian boiler insulation and cas-
ing attached to tube panels before
erection; (5) Boilers with circular
grate or inclined (Moring) stoker for
coke firing; (6) Boiler for gas and oil
firing with spring-steel band air pre-
heater behind Ljungstrom preheater
permitting cooling of flue gas below
few point without corrosion; (7)
Boiler for oil and sulphite lve: (8)
Boiler with Martin stoker for refuse
burning and slag-tap furnace for coal:
{(9) Boilers for blast furnace gas and
oil or coal.

-Qil Fired Comner-Tube Boilers. H.

Qestreich. Energie 1960, 12 (Nov.).
194-8 (in German).

“"COMPACT"

SINGLE BURNER
CONTROLLER

Custom systems for supervision of:
® Flame Safeguard
* Safety Interlocks
® Combustion Controls
¢ Cycle Programming

Fully automatic—Model A61-128
Semi-automatic —Model A61-106

FeaTures: Plug-in Timer
Plug-in Relays
Ultra-violet Scanner
Custom Design Circvuits

Werite for Bulletin No, 128

for detalls:

COMPACT CONTROLS CO. INC,
19 Maxwell Ave., Oyster Bay, L.\, N.Y.

Examples of oil fired corner-tube’

boilers with and without superheater
and of different size are illustrated.
Burners may be installed in the roof,
front wall or bottom of the furnace.
The difficulties of designing boilers for
alternative firing of coal and oil are
discussed.

Superheater Supports Made of 40-60
Nickel Chromium Alloy Withstood
Corrosion from Marine Fuel Oil Ash
for Over 7000 h. Anon. Chem. Proc.
1960, 6 (Dec.), 6-7.

Superheater supports of 25 per cent
Cr-12 per cent Ni iron base alloy had
an effective life of 3000-4000 h while
those made of a 60 per cent Cr-40 per
cent Ni alloy showed little wastage
after 7000 h and have a service life
expectancy of 17,000 h.

New Chemical Cleaning Concepts and
Possible Applications for the Future.
C. M. Louks. ASME Preprint No.
60-WA-259 1960 (Dec.), 4 pp.

Chemical cleaning methods of
boilers at present in use are discussed
and possible new methods eliminating
time-consuming processes and permit-
ting cleaning of superheaters, re-
heaters and steam lines by non-
condensed or vapor phases are indi-
cated.
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STEAM AND
CONDENSATE
ANALYZERS
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OST modern and efficient
system of removing vola-
- tile amines, ammonia and carbon dioxide
prior to recording steam conductivity.
This thoroughly effective steam degasser
uses a cation exchange resin for the re-
moval of ammonia, morpholine, cyclo-
hexylamine, and reboiling for the removat
of CO,. Constant sample temperature is
maintained. Taps provided for drawing
sample for other analyses.

Larson-Lane Steam and Condensate
Analyzers make possible rapid and accu-
rate measurement of steam purity, com.
pletely essential for efficient boiler
operation.

A smaller, less expensive unit, the
CH-16 provides for removal of ammonia
and amines from steam condensate with-
out the necessity of reheating. Condenser
leakage is readily detected with this mode|
in the presence of volatile amines or
ammonia.

Write today for complete
technical detalls.

-Indusrrial
dnstruments inc

83 Commerce Au2d. Sioar Grove. Essex Cozaty. N J
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Chemical Cleaning with Citric Acid
Solutions. W. E. Bell. ASME Pre-
print No. 60-WA-257 1960 (Dec.), 3

The removal of deposits such as
scales and oxides by ammoniated 3
per cent citric acid solutions (pH
3-3.5) instead of citric acid is dis-
cussed; by using the ammoniated
solution no ferrous acid citrate pre-
cipitation occurs as it does with citric
acid.

Solid Fuel Firing

Progress in the Design of Mechanical
Stokers. J. P.Lauder. Engng. Boil.
Ho. Rev. 1960, 75 (Dec.), 399-404.
Recent improvements on mechan-
ical stokers are described. In
double-flue boilers with low-ram stoker
a supplementarv gear box has been
added to one of the feeders which in
conjunction with variable throw crank
magnifies or reduces the movement of
the other, or two motors are used to
drive the feed mechanism and grate
bars independently; grate bars are
now made of chromium steel to B.S.S.
1648—1950 Grade “C”; a new side
sealing plate prevents accumulation of
clinker; a new ram with increased
travel improves feeding of wet and
small coal from the vertical-wall hop-

. per; a newly designed screw-feeder

for moving coal from the ground to
bunker or hopper is described. For
chain-grate stokers two methods of
ensuring high-pressure combustion air
being admitted at the front and low-
pressure air at the rear by the ‘‘dual-
zone" or “‘contraflow’ stoker are out-
lined. A new control is applied to
underfeed stokers to prevent smoke
emission on starting and stopping;
the air fan continues running for a
while after the coal supply has been
stopped and is started before feeding
in green coal.

Liquid and Gaseous Fuel Firing

Influence of Combustion Conditions
on the Dew Point of Flue Gases of Oil
Fired Boilers. XK. Cleve. Energie
1960, 12 (Nov.), 486-90 (in German).

Based on laboratory and field tests
on boilers of different size and tvpe of
burners the relationships between dew
point and excess air, load, primary air
admission and uniform flow of oil to
the burners are discussed. It is con-
cluded that the minimum flue gas
temperature is 250 F without addi-
tives but should preferably be 280-
300 F. Minimum excess air and
maximum CO. content of about 15
per cent should be aimed at.

New Insight into the Combustion of
Sulphur Containing Fuel Oil. W.
Hoffmann. Energie 1960, 12 (Nov.),
4914 (in German).

. (1) The SO; content of the flue 3

Recent investigations by the autyy
and others lead to these conclusiod

does not depend on the S contenty
the oil, it depends on combustig
conditions and all factors influenci
combustion; coarse atomization wij

good mixing of air produces less SO
than fine atomization with bad mjg
ing: (2) The term sulfuric acid deglf
point should be replaced by begig

ning sulfuric acid deposition; (g
Corrosiveness depends on the amoug:
of sulfuric acid formed during combyjg

tion; no relationship exists betwed
sulfuric acid content of the flue gy
and S content of the oil; (4) Chimng
emission of smut and smoke isdy
problem of burner and furnace desigj

Fumaces and Combustion K -
The Influence of Volatile Matter it
the Combustion of Pulverized Coaljll
J. F. Mullen and G. Gould. ASMIE
Preprint No. 60-FU-3 1960 (O 1
4 pp.

" The evolution. composition
ignition limits of volatile matter
coals are considered in general ajd
their effect on the combustion of pg
verized coals of different V.M. conteif
in particular. The appearance of §
tails, blow back, pulsatmg burners aj
high carbon losses is discussed asj¥
function of the release and ignition’
volatile matter and combustion coky
ditions.

-

The Cyclone Furnace. A. G. Roberf
B.C.U.R.A. Monthly Bull. 1960, }
(Apr., Maw) Pt. 11, 205-54.

This review deals with: (1) M8
types of cyclone furnaces used fgk
firing boilers: (2) Size of cyclone figf.
naces and cyclone-fired boilers;
Commercial developments; (4) Cd
preparation and feeding; (5) R
moval and disposal of slag: dufie
emission; (6) Suitability of coals;
Use of fuels other than coal; (¥
Power requirements for cyclone-fi
boilers; (9) Maintenance and avaj{jt
bility: (10) Safety; (11) Comb
tion control; (12) Corrosion, erosigf
and deposition; (13) Cyclone €
naces for gas turbine cycle: (1'
Other designs and applications of -
cyclone furnace: (15) Combustiofl
heat transfer and pressure drop in t§@
cvelone furnace; (16) The pre -
position of cyclone firing. :

)

Ten Years of Operating ExperienS
of Opposed Burner Slag-tap Furna
K. Nuber. Energie 1960, 12 (Nov
479-82 (in German). 3

Experience has shown that
boilers with this type of slagging {§
nace corrosion, erosion or deposxt /
mation has rarely occurred, espec: :
since the introduction of a mi !
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yurpef -which has proved equally
gitsble. for low and high volatile
5-80 per cent) coals.  Soot blowers
ad steel shot cleaners were not re-
ired' and have often been removed.
sgrtial load down to 30 per cent can
e cg ! with liquid slag removal.
sh ro tion is deliberately limited
o 50~65 per cent, the remaining fly

e’an.

Jater-Side Corrosion and
foter Treatment

iternal Corrosion of Power Station
oilers, E. C. Potter. Br. Pwr.
ngng. 1960, 1 (Dec.), 31-3.

A general survey of causes of corro-
on such as cauwstic cracking and
:vgen pitting, failure of protective
m and contributory factors, of
ethods of detection of corrosion and
eans to ensure freedom from corro-
mn.

renty-First Annual Water Confer-
«ce. Anon. Combustion 1960. 32
i0v.), 46-50.

Brief abstracts of papers and dis-
ssions on different aspects of feed
iter and condensate treatment and
emical cleaning of boilers and nu-
-ar plants are presented.

:¢ Conditioning and Control of
ed Water in the High Pressure
wer “tations of Electricité de
anc. . Rath. Chal. et Ind. 1960,
(Nov.), 309-17 (in French).

The amounts of trisodium phos-
ate and morpholine added to the
ler feed water for boilers operating
different pressures are tabulated
1 compared with American and
tish practice. Automatic control
the feed water is supplemented by
ular manual control.

¢ Control and Measurement of
drazine in Thermal Power Stations.
Massart and L. Missa. Centre
ge d’Etude et de Doc. des Faux
4, Trim. 1960, III 162-70 (in
nch).
“he paper deals with the deteriora-
1 of hydrazine, effect of the nature
the salts in the water, the part
ved by oxygen in air, prevention
deterioration and disscciation of
razine in a boiler, with reference
the results, given in the form of
ohs, of observations on these mat-
carried out at Awirs power sta-
» Belgium. C.E.G.B. Digest 1961.
Jan. 21), 189,

-Side Corrosion and Deposits

¢¢  mmonia Injection on Cor-
o in Air Preheaters. R. Kato
B. E. Paris. ASME Preprint No.
VA-255 1960, (Dec.), 7 pp.

ABUSTION / August 1961

sh being used to keep the boiler

The first trials with ammonia injec-
tion into the flue gas of a pulverized
coal fired boiler (320 kib/h, 840 psi,
850 F) at B.E. Morrow station are
reported. The gas inlet and exit
temperatures are 420 and 310 F,
those of the air 105 and 280 F. The
coal has an S content of 3.9-4.2 per
cent. A constant temperature corro-
sion probe was used. By the use of
ammonia at the rate of 0.06 per cent
by weight of fuel corrosion at metal
temperatures between 150 and 420 F
was eliminated, but not below 150 F,

Flue Gas, Ash and Dust

Pulverized-Fuel Ash'as a Structural
Material. A. E. Williams. Engng.
Boil. Ho. Rev. 1960, 75 (Dec.), 407-9.
Some examples of the use of fly
ash replacing sand in concrete struc-
tures, in road construction, dams and
building foundations are described.

Measures for the Reduction of Dust
Emission in an Older Industrial Power
Station. F. Bellendorf. Energie 1960,
12 (Nov.), 499-502 (in German)..

In a power station built in 1938/41
containing 10 boilers generating a
total of 1800 klb/h at 1850 psi.and
932 F originally equipped with dry
bottom but later converted to slag-
tap furnaces the chimney (150 ft
height) emitted excessive amounts of
dust. Experiments were made with
the installation of multi-cyclone sepa-
rators before and behind the existing
electrostatic precipitator. Although
the tests showed that in this par-
ticular case the installation of the
separator behind the precipitator gave
better results and was easier to adopt
because of the general'layout of- the
plant it is concluded that this need
not always be the case; only if the
dust is very fine does this arrangement
appear to be more successful,

Heat Recovery Plant

Thin Tube Plates for H.P. Heat Ex-
changers. Pt.IandH. D.E. Hartley.
Nucl. Engng. 1960, 5 (Dec.), 557-60,
1961, 6 (Jan.), 8-11.

Although theoretical predictions
would allow thin tube plates to be
used it has been found in experimentatl
investigations that it is in fact pos-
sible to do so without exceeding stress
limits. Experimental evidence is pre-
sented which shows that thin tube
plates are in fact stronger than pre-
dicted by theory.

Shell-and-Tube Heat Exchangers:
Effect of By-Pass and Clearance
Streams on the Main Stream Tem-
perature. B. E. Short. ASME
Preprint No. 60-HT-16 1960 (Aug.),
8 pp.

DESIGNERS
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DETROIT
EDISON

Four IWT installa-
tions, the first having
been put in 7 years
ago, are located in
power plants of the
Detroit Edison Co.,
as listed below. The
picture at the left
shows one of these
stations.

RIVER ROUGE POWER PLANT—UNIT NO. {-
Triple Unit Two-Bed De-lonizers, flow rate 80 gpm
each, ordered in 1954,

RIVER ROUGE POWER PLANT~UNIT NO. 2
Triple Unit Two-Bed De-lonizers, flow rate 300
gpm each, ordered in 1960.

MARYSVILLE POWER PLANT-—-UNIT NO. ¢
Double Unit Two-Bed De-lonizers, flow rate 170
gpm each, ordered in 1957,

DELRAY POWER PLANT--UNIT NO, 2
Double Unit Two-Bed De-lonizers, flow rate 300
gpm each, ordered in 1959,

This picture, taken
in the Marysville
Power Plant, shows
the IWT Control
Panelwhich governs
all functions of De-
lonizer regenera-
tion. These control
cabinets, which in-
clude indicating de-
vices and recording
instruments, are
designed and built
by IWT.

Marysville Power
Plant again. This is
part of the tanks
piping, power-op’
ated vaives
other elemr

are enpi

IWT ir’
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Now you can order “off-the-shelf” de-
livery of these Permutit units—a com-
plete line of economy water softeners
and packaged demineralizers. They're
in stock now—ready for immediate de-
livery within ten days after we get
your order:

Model BD Softeners: This complete
line of Permutit units takes advantage
of standardized mass-produced com-
ponents and a new design, to radically
cut the cost of industrial water soften-
ing. Shipped in component kit form
for easy assembly and fast installa-
‘tion. Available in these sizes and

capacities:

Shell Straight Flow Rate Softening
Diam, Height Average Capacity
30”7 (54 40 gpm 510 kgr
36" & 56 gpm 750 kgr
427 & 77 gpm 1020 kgr
48" &’ 100 gpm 1380 kgr

Standard Packaged Demineralizers:
Permutit’s skid-mounted, mixed-bed
units require no field assembly, no
delays, no capital tied up in construc-
tion. Each is pretested and factory-
guaranteed. Just make the plumbing

DAY DELIVERY

ON PERMUTIT BD SOFTENERS AND
STANDARD PACKAGED DEMINERALIZERS

and electrical connections and put the
unit to work.

Now available on ten-day delivery
are the 127, 157, 20" and 24" sizes, giv-
ing you flow rates up to 20 gpm (50
gpm for polishing). All of them can
produce demineralized water averag-
ing over 6,000,000 ohms specific resist-
ance, or about 0.05 ppm dissolved
solid content.

A small size mixed-bed demineral-
izer, model MBD-6A, can also be de-
livered from stock.

Also available for fast delivery:
Other types of demineralizers, and
fully packaged water treatment sys-
tems providing flow rates up to 50
gpm, can be quickly assembled from
Permutit’s standardized components
and shipped to you on accelerated de-
livery schedules.

For further details on any of these
products, write, wire or call our
Permutit Division, Dept. CO-81, 50
West 44th St., New York 36, N. Y.
(OXford 7-6600). (In Canada, con-
tact the Permutit Company of Canada,
Toronto.)

PFAUDLER PERMUTIT inc.

Specialists in FLUIDICS . . . the science of fluid processes
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. tubes and the shell and clearan

By-pass is the space between $§

space between the baffles and.§
shell. The mixing of the stregH
flowing through these spaces with {iJ§
main stream and the resultant tef
peratures of the mixed and the mpQF
stream are considered in their &
fect on heat transfer coefficient offE
pressure drop. 11

Performance of Stainless-Steel Cogl
denser Tubes. R. H. Pell. A4S\
Preprint No. 60-WA-217 1960 (Dec)
9 pp. ;
The excellent operating e'(penen :
is described. Advantages are bettg‘
heat transfer than expected, high cof
rosion and fouling resistance, tem
ency to self‘cleamng and sco
reduced erosion and wear.

Power Generation and Power Plunt“

Critical and Supercritical Steam Preg;
sures. P. B. Silk. Puwr. and Wrilh
Engng. 1960, §5 (Dec.), 939—42. 3K

Subcritical, critical and supercriticgl
steam cycles with and without reheg
are compared and the gam in thernyf
efficiency, especially in large unifgr
shown, P>

More Economical New Power Statio ig
K. Schrder. Elektwirt 1960, 59 (Nofik
20), 786~91 (in German). 5

Present preferred unit size is n’ J
250 mw with steam at 2400-2700 pit
and 986-1050 F. Possibilities of 3 ! ]

ducmg overall generatmg costs

larger units to be constructed.
duced capital costs would result fro
outdoor installation. It is not
lieved that increased automatic .
trol would lead to a reduction of pés
sonnel. ‘

A Decade of Electric Utility Fuel E3¥
perience. M. E. Robinson and W. I§
Kurtz. ASME Preprint No. 60-F&
1 1960 (Oct.), 13 pp.

Statistical data are provided on ti§
consumption and efficiency of com
sumption of coal, oil and gas in tE
various regions of the U.S.A. b§
tween 1949 and 1958. It is shoy
that the efficiency of burning coal
pressed by Btu/kwh has increas
more rapidly than that of oil and gi

6th Steam Station Design Surve
L. A. Allen. Elect. Wrid. 1960, 18
(Nov. 21), 73-92. ;

Details of 72 new plants are tajf
lated. The trend is towards increjg
in size, temperature and pressuf
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Increased automatic control by com-
puter is noted. As regards boilers
divided furnaces are increasing, twin
furnaces decreasing, pressurized fir-
ing of coal fired plants is increasing
and also gas recirculation for super-
heat  atrol.
sure ¢ is planned.

System Expansion Fuel Costs Versus
Capital. W. J. Fahrner and C. M.
Heidel.- ASME Preprint No. 60-
WA-156 1960 (Dec.), 5 pp. - :

The procedure instituted by Detroit
Edison Co. for making decisions on
‘uture plant installation is based on a
somputer-type programme providing
short-range and long-range system
olans. )

Thermal Stress Protection in Start-
ng and Loading Boiler-Turbine-Gen-
srator Combinations. R. H. Reis-
nger and C. B. Scharp. ASME Pre-
srint No. 60-PWR-3 1960 (Sept.), 8
op.

Procedures developed for starting
soiler-turbine units from cold and hot
1ave been worked out to avoid thermal
‘hock cracking.

ieat and Power Economy in Den-
nark, H. Reimer. Energie 1960, 12
Nov.), 459-72 (in German).

Denmark has 6 heat-power stations
upplying electric energy to the towns
-nd surrounding districts and heat
hot-water) to consumers in the
ow” 60 stations supply heat only
ot neighborhoods. Condensing
Jower stations work in close collabora-
ion with the 6 heat-power stations.
“hese 6 stations, pipe lines, cost divi-
ton between heat and power, house
onnections and costing methods for
eat are described.

qergy Economy in Iron and Steel
Vorks. R. Simon. Energie 1960, 12
Nov.), 472-8 (in German).

The development of energy-con-
umption in different types of iron and
teel works is traced, supply of energy
> and from the works and losses,
1pply of blast furnace and coke-oven
as to various consumers is discussed
nd generation and consumption of
'ectric power and preheated air de-
ribed.  Waste heat utilization, es-
ecially generation of steam has in-
"eased considerably in recent yvears,

entilation of Eddystone Station—An
Pproach to Ventilation of Modern
team-Electric Generating Stations.

J. Kowalski. ASME Preprint No.
)-WA-44 1960 (Dec.). & pp.

18 suggested that ventilation of a
dler room should result in a heat
55 of 1 per cent of coal burned with a
‘T ture rise of 20-25 F and a tur-
1€ sm 0.9 per cent of generator
*me plate rating with a rise of 15~20
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No supercritical pres- ~

Richafdgbn A

KEEPER
OF

THE
B.E'S

in the nation’s
power stations

* BOILER
EFFICIENCY

H

Only Richardson gives you all 25 advanced design features in

0ne SCale... LARGE ACCESS DOORS - EASILY REMOVABLE FEEDER « DOOR SEALS
FLUSH INSIDE, NO DUST SPILLAGE » LARGE FREE-FLOW INLET o EXTERNAL DISCHARGE
MECHANISM < FREE SUSPENSION HOPPER « ADJUSTABLE HINGES AND CATCHES
MAINTAIN SEAL  EXTERNAL DOOR CATCHES, NO CORROSION « NEOPRENE DOOR SEALS

SELF-POWERED BY-PASS o STEEP BY-PASS PLATE, NO CLOGGING = JAM-PROOF BY-PASS:

SELF-CLEANING PULLEYS o MICROMETER COMPENSATOR < NO INTERNAL MECHANISM
TO GATHER DIRT - JAM-PROOF SKIRT PLATES « EASY-ACCESS BEAM SYSTEM e SIMPLE
RATIO TESTING e RIGID TUBULAR BEAM STRETGHER « MEETS HANDBOOK H-44 NBS -
DUST-TIGHT J.I.C. CONTROLS « ANTI-BOUNCE BEAM SWITCH < FULL POWER SOLENOID
DISCHARGE « DIRECT-COUPLED COUNTER « EXTERNAL GEARMOTOR DRIVE

Ask for Bulletin 0359. Write or phone Richardson Scale Company, Clifton, N. J.

N

Also manufactured in England, France
and Australia. Richardson Scales conform
to U. S. Weights and Measures H-44

for your protection.

Sales and service Branches in Principal Cities.

MATERIALS HANDLING BY WEIGHT SINCE 1902
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Abstracts from the Technical Press—Abroad and Domestic

{Drawn from the Monthly Technical Bulletin, International Combustion,
Ltd,, London, W. C. 1)

Fuels: Sources, Properties and Prepa-

“ration

Methane from Coal, F. J. Dent.
B.C.U.R.A. Quart. Gaz. 1960, No. 42,
1-14. ! -

The Ninth Coal Science Lecture in
which the development of processes of
complete gasification and the produc-
tion of a gas of town gas quality was
reviewed,

The Physical and Chemical Properties
of Bituminous Coal Macerals. XII,
Small Angle X-ray Scattering of the
Macerals and their Cokes. C. Kréger
and G. Mues. Brennst-Chemie 1961,

42 (Mar.), 77-83 (in German).

The inner surface of macerals and
their cokes determined by X-ray
scattering has been compared with
that by the heat of wetting method;
they are in good agreement.

Reducing Coal - Degradation in
Bunkers. Anon. Iron agnd Cogl T7.
Rev. 1961, 182 (Apr. 21), 860-1.

An anti-breakage trunking forming
a slot or rectangular channel down
one side of the bunker is used to guide
coal from the top to the outlet without
pressure from the weight of the coal in
the bunker causing degradation. The
installation is specially recommended
where a spiral chute is used for feeding
the coal.

Steam Generation and Power Produc-
tion

Acoustic Attenuation and Relaxation
Phenomena in Steam at High Tem-
perature and Pressure. D. D. Eden,
R. B. Lindsay and H. Zink. J.
Engng. for Power 1961, 83 (Jan.),
137-44.

Preliminary investigations were
made with a fixed-path acoustic inter-
ferometer and steam of up to 450 C
and 100 atm but the work done so
far does not suggest a relaxation
process which would have a significant
bearing on high speed flow properties
of steam.

Large Strains of Drum Heads Studied
with Silicone Rubber Models. H.
Fessler and J. J. Foreman. J. Meckh.
Engng. Sci. 1961, 3 (Mar.) 42-9.

The model experiments have shown
that the effect of large strains on the
bending moments in a drum head
can be calculated if the relation be-
tween increase in head height and

54

pressure has been determined and the
bending moments for one pressure are
known.

Efficiency of Coal-Fired Industrial
Boilers. D. C. Gunn. Engineering
1961, 191 (Apr. 14), 534-5.

The tests were carried out on a
vertical boiler rated at 4950'1b/hr and
a horizontal boiler rated at 7000-9000
Ib/hr and efficiencies with oil firing
and coal firing (on a chain-grate
stoker) compared. In the vertical
boiler oil firing gave an efficiency of
about 82 per cent, the best coal only
1.9 per cent less, in the horizontal
boiler oil firing produced an efficiency
of 84.9 per cent over a wide range of
load whilst the best coal only 1 per
cent less but over a much narrower
range of load. -This shows that with
good coal almost the same high effi-
ciency can be obtained as with oil if a
modern appliance is used.

 Thoughts on the Developmentt

“"COMPACT”

SINGLE BURNER
CONTROLLER

Custom systems for supervision of:
® Flame Safeguard
® Safety Interlocks
¢ Combustion Controls
® Cycle Programming

Fully outomatic—Model A61-128
Semi-automatic—~Model A61-106

FEATURES: Plug-in Timer
Plug-in Relays
Ultra-violet Scanner
Custom Design Circvits

Write for Bulletin No. 128

for details:

COMPACT CONTROLS CO. INC.
19 Maxwell Ave,, Oyster Bay, L., N.Y.

German Boiler Design since
E. Duis. Elektwirtsch. 1961, 60 (A2
21), 183-91 (in German). SR
After a survey of general d‘f“n
trends, especially toward the f :
flow boiler with high subcritical_wz
supercritical steam pressure and tey,
peratures around 1100 F examples o
recent boiler design for larger powe
stations are described.  Most of theg,
are Benson boilers with outputs '
400-300 toms/hr, 190-210 atg ang
535-545 C and slagging furnaces,

Post-War Development- in  Britigy
Water-Tube Boiler Design—II. x
R. Lenel. Steam Engr. 1961, 3
(Apr.), 225-30.

The second part mainly describeg
boilers for 30 and 60 Mw units as byjj;
in large numbers in the early post-wg,
years. The two boilers with slaggin,
furnaces for Padiham power statigy
each rated at 860 klb/hr, 1600 psi apg
1010/1005 F and a boiler rated g
830 klb/hr, 1600 psi and 1060 F for 4
100 Mw unit at Castle Donington
power station are also mentioned.

Some Dual Circulation Boilers. R
H. Paddon Row. J. Inst. Fuel 196),
34 (Apr.), 143-52.

The reasons for introducing the
dual-circulation boiler, definition of
dual circulation and designs of such
boilers are presented.

The Ejection of Water from a Tube
Beyond the Critical Point of Water,
E. M. Shchukin. Energomashino-
stroenie 1960, 6 (Dec.), 19-22 (in
Russian). ¥
The hydrodynamic parameters of g
forced flow water-tube boiler are
discussed from the point of view of
hydrodynamic stability; a method is
given for determining the minimum
loading of the boiler. Various as-
semblies of screen panels are con-
sidered; graphs are given.
UK.A.E.A. absirad.
From C.E.G.B. Dsgest 1961, 13
(April 13), 1069. :

Lagging the Open-Air Boiler. Anon.
Pwr, Wrks. Engng. 1961, 56 (Apr.),
295-9.

A system of boiler lagging has been
developed which allows for the ex-
pansion and contraction of the boiler
itself as well as the outside cladding
under the effect of sun or cold winds.
Particular attention has been paid to
electrical insulation between outside
aluminum sheets and steel lagging
and cleading pins to prevent cor-
rosion.

Solid Fuel Firing A
Prevention of Low-Load Smoke ﬂ'aﬂ
Spreader Stokers. R. B. Eng’t}#‘.’

i
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od W. A. Erion. Coal Utiliz. 1961,

$ (Mar.), 15-16. - ]

Smoke emission at low loads is
aused by excessive cooling of the
arnace and can be prevented by te-
ucing overfire air in proportion to the
el § 7 and all leakage of air into
¢ 3 ice. Dust emission at low
sads can be prevented by increasing
1e fuel bed thickness as load is de-
eased. .

quid and Gaseous Fuel Firing

somization of Liquid Fuels for Com-
istion. P. Eisenklam. J. Iast.
el 1961, 34 (Apr.), 130—-43.
Recent research has indicated that
ass tramsfer (evaporation) has a
ntrolling influence on atomization
.d the factors influencing rate of
aporation of drops and sprays are
nsidered. The mechanism of disin-
sration of a liquid.drop and means
obtaining clouds of finely divided
ops are discussed. Data on per-
‘mance criteria of atomizers such
flow rate, drop size and spatial
afiguration of the spray are pre-
ited.

naces and Combustion

olication of Flow Research to In-
strial Furnaces with Particular Em-
i8is on Soaking Pits. H. Boe-
‘ke. J. Iron and Steel Inst. 1961,
(A~ Y, 283-95.

ser. research into flow in fur-
‘es by means of models and its
lication to the design of industrial
1aces are described.

sstigation of a Two-Chamber Cy-
te Furnace with Intersecting Jets.
P. Kovalev and A. S. Ippolitov.
rgomashinosiroenie 1960, 6 (Nov.),
19 (in Russian).
model is used for studying the
:ts of velocity and composition of
pulverized fuel on the motion near
burner. The system has two jets.
U.K.A.E.A. abstract.
om C.E.G.B. Digest 1961, 13
il 15), 1086. -

er-Side Corrosion and Water
fment

Development of Boiler Feed
:f Treatment—II. A. G. D.
rson and F. R. Jarrett. Steam
- 1961, 30 (Apr.), 234-6
us last part deals with methods
ater treatment for high pressure
ts by evaporation and ion ex-
ge, respectively. Waters of low
nedium solids content are prefer-

treated by demineralization,

'S high solids content by
a. . followed by polishing in
iixed-bed demineralizer. Final
ment with hydrazine and/or

BUSTION / September 1961

OXIDES

in boiler feed water
yet
adds no solids

— and that may be a good reason to
select DEOXY-SOL for treatment of
your boiler water. But it provides
other advantages also.

DEOXY-SOL is a high efficiency oxygen
scavenger, since it is a solution of
hydrazine. And it raises the pH, sup-
plementing any amine treatment.

Stocks in Newark, N. J., Chicago,
Ill,, Los Angeles, Calif.

‘Write for informative Bulletin BW.

Fairmount

cHEs
T Lrnert s S

ammonia is usual to prevent corrosion
by traces of dissolved oxygen.

Gas-Side Corrosion and Deposits

Slurry Spraying for the Control of
Corrosion and Deposits in Qil-Fired
Boilers, W. F. Cantieri and R. E.
Chappel. ASME Preprint No. 60-
WA-284 1960 (Dec.), 8 pp.

Reduction of high temperature
corrosion and deposit formation of
boilers fired by oil with high vana-
dium, sulfur and sodium content by
additives mixed with the fuel or in-

jected through the burners or ports -

not having proved successful the
spraying of a slurry of additive and
water through soot-blowers on to the
superheater and reheater surfaces
has been tried out and found to make
the deposits sintered, spongy and
porous. The deposits fell to the
furnace floor in pebbles which did not
fuse. Superheater and reheater tubes
of the boilers on which this method
was tried out first showed no signs of
corrosion although some hangers and
supports were attacked. Altogether
more than 40 boilers of Florida Power
and Light Co. are now so treated.

Flue Gas, Ash and Dust

Key Point Inspection, Electrical In- -

dicators Save Time on Fly-Ash Pre-

cipitator Maintenance, R. W.
Sickles. Combdustion 1961, 32 (Mar.),
30-2.

It is suggested that maintenance of
electrostatic precipitators is often
either neglected or done unnecessarily
and that it is sufficient to inspect a
few important parts and consult
electrical records before deciding on a
complete overhaul.

Power Generation

Power Stations Sites in the West
Riding. Anon. Engineer 1961, 211
(Apr. 14), 611,

Two sites each suitable for a 2000
Mw power station have been found,
one next to the existing Ferrybridge
power station and the other at Egg-
borough, both on the river Aire. The
Yorkshire coal fields would be able
to provide the 5 X 10° tons of coal
for each station. A third site on the
river Aire at Gowdall is being investi-
gated and another on the river Don
near the Thorpe Marsh power station
now under construction.

U.S.S.R. Plans Superpressure Plant.
Anon. Power 1961, 104 (Apr.), 153.
A power station containing four
units is being planned each consisting
of a boiler rated at 3800 klb/hr at
4300 psi and 1060 F with double reheat
to 1050 F and 600 Mw cross-com-
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pouna turoogenerator. Fuel 1s hg-
nite with a C.V. of 53300 Btu/lb, 35
per cent moisture and 16 per cent ash
and annual consumption will be 12
million ton. The overall thermal
efficiency will reach 40-43 per cent.

Power Plant Developments by the
Victoria State Electricity Commission.
Anon. Engng. Boil. Ho. Rev. 1961,
76 (Apr.), 104-13.

The state of Victoria, Australia,
possesses one of the largest known
deposits of brown coal, of which at
least 17,500 million ton can be eco-
nomically won in large-scale work-
ings. ~This brown coal is used to
produce gas and briquettes and as fuel
in power stations. The plant in-
stalled at Vallourn “A)” “B,” “C)”
“D!” and “E" stations, Morwell and
Hazelwood stations is described. A
330 kv link exists between this
generating system and the Snowy
Mountains hydroelectric scheme for
the exchange of power between Vic-
toria and New South-Wales.

Fuel and Energy Required for Steel-
making in the Open-Hearth Furnace.
R. Mayorcas and I. H. McGregor.
J. Inst. Fuel 1961, 34 (Apr.), 153-6.

Materials, oxvgen and heat balances
for the o.-h. furnace operating with
different proportions of scrap and hot
metal and when using oxygen are
presented. The influence of waste
heat utilization for steam generation
on fuel efficiency is discussed.

Adapting the Arrighi Power Station
to Firing by Natural Gas from Lacq:
Control and Regulation Equipment.
Pt.II. P. Boulogne and R. Becquet.
Tech. Mod. 1961, 53 (Mar.), 95-103
(in French).

The electrical controls for the
regulation of gas preheat, fuel and
air valves, and the burners and flame
failure devices are detailed. The
operation of the controls when firing
coal and gas separatelvy and simul-
taneously is explained.

Power and Heat for Finland. Anon
K.S.G. Register 1961, No. 3, 7=22 (in
German).

The new Hanasaari power station
near Helsinki in Finland is at present
equipped with a 75 Mw A.E.G.
turbogenerator supplied with steam
by a K.S.G. boiler rated at 350 kib/hr
at 1860 psi and 995/995 F. The
boiler is designed for the separate or
simultaneous firing of pulverized coal,
heavy fuel oil and town gas and con-
tains tilting corner burners consisting
of 3 oil burners between 4 coal burners,
each oil burner flanked by two gas
burners. The convection pass is di-
vided into two damper controlled
passes, one containing the primary
superheater, the other the primary
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"DISSOLVED
| OXYGEN
"ANALYZER

Stable
Easy-to-operate

Insensitive to flow rate over
a wide range of flows

No auxiliaries required
Highly sensitive in ppb region

|

The Model 0A-1 Oxygen
Analyzer consists of a mixed
bed ion exchanger, a col-
umn of pure Thallium turn-
ings and a pair of matched
conductivitycells, all housed
8 inastainless steel chamber.
R The increase in conductiv-
g ity of the sample on passage
IR through the Thallium bed is
§y directly related to the dis-
solved oxygen content of
the water. Each ppb oxygen adds close to
0.035 micromhos/cm to the water con-

ductivity at 25°C.

The Model OA-1 Analyzer and any one of
several types of Solu Bridge or conductiv-
ity recorder provides a complete package

~ for the measurement of dissolved oxygen
content of boiler feedwater, etc. Mod-
els are available for service from high
vacuum to 100 psi (Model 0A-1) and 2500
psi (Model 0A-2).

FOR FURTHER
INFORMATION
WRITE

Industriol

Industrial

Instruments:| [y 62145117 @ 1115 Inc.
89 Commerce Road, Cedar Grove, Essex County. H.J.

reneater. 1he seconaary sup
is composed of the tubes linj

walls of the furnace and fing
radiant tube platen superheater,
secondary reheater lies in the
from the furnace exit to the con
pass.

heated preheater in front to
the air entry temperature.

of the furnace and convection
which also contains a steel-
cleaner. The electrostatic p
tator has a bypass for use when oppf
oil is fired. The thermal efficiegy

is 90-91 per cent when coal y

and 92 per cent when oil fired. BFEAE
details are also given of a traveliy
grate fired boiler rated at 364 klb
at 1963 psi and 975 F for a cell
works, a vertical-cvclone fired by
rated at 44 kilb/hr at 600 psi
797 F for a nitrogen works
pulverized coal fired boiler rath

at 243 klb/hr at 1430 psi and 9 )
for® a cement works.

The Power Station Mannheim A,
W. Ellrich. Energie 1961, 13 (Ma.r,
112-6 (in German). w
Station I of the vear 1923 ha;
total capacity of 12.5 Mw with stes “‘
parameters of 284 psi and 680 F (‘
still operational and serves ag¥y
reserve. It also contains the firg%
high pressure boilers ever instalfel
in a power station, two boilers
rated at 132 lb/hr at 1430 psi’
887 F erected in 1927 which are }
as reserves until a new boiler is
missioned in 1962. Station II i
tains two natural circulation, singhi
pass boilers with slagging furn
each rated at 440 kib/hr at 2490
and 986 F with double reheating of Y
steam by superheated steam to 968 %
The steam is supplied to a 43
topping turbine and after reheatin,
two 41 Mw turbogenerators; .
turbines each drive a 33 Mw th
phase (50 ¢/s) and a 15-18 Mw sing
phase (16%*/5 ¢/s) generator. S
steam from station I at 270 psi is'§
panded in a 67.3 Mw conden
turbogenerator installed in stal
I1. The net heat rate of station
with double reheating is only 9
Btu/kwhr. A new boiler rated )
1060 klb/hr at 2500 psi and 1004/!
F fired by 4 horizontal cyclones
under construction to supply 2
Mw topping turbogenerator an
67.5 Mw condensing turbogener
for 3-phase (50 c¢/s) and a 40
condensing turbogenerator for sis
phase (16%/; c/s) operation. It
intended to continue the use of statigie,
I for peak loads and as a reserve B
cause of its exceptionally low gene! ’;
ing costs.

b
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Pt S, Insure safe, continuous
Anon, cirigue 1961, 36 (Jan.),

8-'11.20 'ﬁ:hmansb Mw sets of the bOiler Opera,tion With b

P- -ilian station have been added two

\° 4w sets with two 1000 F, 1740 ®

psig boilers. Heavy oil for firing is : e Iun c e

pumped from the Petrobras refinery

through a 40 km heated pip;eline over

a difference in-level of 1150 ft. - ‘ /\ 7 t ‘ : 1 ;
From C.E.G.B. Digest 1961, 13 _ a" er O umns

(April 15), 1057.. ' : g

The Rheinhafen Steam Power Station
Ksrlsruhe of the Badenwerk A.G. i s
W. Leitner. Energie 1961, 13 (Mar.), Models and sx.zes
108-11 (in German). for every- boiler
This power station contains at need to 2500 psi
resent 3 units with a total capacity - .
gf 230 Mw: its ultimate capacity is working pressure
500 Mw. The first unit of 64 Mw is
supplied by a Benson boiler with
steam at 1635 psi and 975 F, the
second 66 Mw unit by a Benson boiler |
with steam at 1635 psi and 1004 F and
the third 100 Mw unit by a Benson
- boiler rated at 665 klb/hr at 2575 psi
and 995/995 F; this latter boiler is
provided with an 18-cornered slagging
combustion chamber and 3 burners
each in 6 corners, a regenerative and a
plate-type air preheater to obtain a
flue gas exit temperature of 266 F.
Availability of the boilers has been
97~99%, and the overall average net
heat rate 10,300-9,600 Btu/kwhr.

Al _ated Plant Has One Operator.
L. R. Eddins and J. L. Warmack.
Elect. Wrid. 1961, 155 (Apr. 3),
49-51, 84, -
Riverside station of the Gulf States
Utilities Co. is now employed for
peak load duty and the installation of
automatic controls has enabled the
reduction of personnel from 14 to 1
man. The equipment for automatic
Starting, including burner ignition,
operation and shutdown and the

operation performed by each part are
described,

iy
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g"all) Flow for Power Generation, 1 I
(Mar:)cfgof;;er' Coal Utiliz. 1961, 15 Reliance High and Low Alarm Water Columns are widely t H. 3
At t'he H' B. Robi . knoym for their sensitive trouble-free alarm mechanism. ) i “
Zarolina Powes obinson station 05 ! Action of the float and whistle valve assembly is direct — R l£
Mw turho ewer and Light C9. a 182 foolproof. Short, unhindered float travel assures prompt i s
erved b g n:.ra:tor has been installed response to slight water fevel variations. Reliance Alarm ; i}
ire ulatio);% _lvvm-furnace, c_t)ntrolled Columns, available to 900 psi, are completely assembled at ; : §
£ 1800 pat a.md e; ra_ted at 1350 k}b/hr ; fac::ory.and thoroughly tested before shipping . . . Above i, z P
vith 5 bOlel 91(1)0/ 1005 F equipped 900 psi, forged steel columns can be equipped to supply R :i
apacity each mills of 45,500 lb/hr electric alarm service and other safety controls . . . Reliance < il
orner burpe Sup;gy g 40 tangex.lt:a} also ma.kes gage cocks, gage valves, gage inserts, illuminators ‘o i f
ilos .with st 1s. Coal is stored in 5 and vision-focusing hoods in various styles to suit all needs. il i3
stainless steel bottoms and H Engineer tepresentativ&s in all principal cities. 1 '

FORNETRY

":;esgén: conical connectors and
oal R 0 the Eas.y-Flo. Bituminous
atl esearch _units with eccentric

s the mills, Moisture of the

5 : ) ® . K

o‘iﬂd::s l}):een up to 9 per cent but no - ’ e BOILER SAFETY 1k

atio P has been experienced. The e I a, I l C DEVICES |
n mh?ontrolled by a monitor and . i

OMBUSTION / September 1961

The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Chio

B A 2 R AN e Hrm o - s

——— e
o e

"————_'-_'_’_7




computer supplied by 300 scanp}
points. A
FOR Plans for 580-Mw Unit Announceq
Anon. Elec. Wrid. 1961, 155 (Mg,
FINE 27),48. A 580 Mw unit with steam g

.~ FILTRATION,

P ew g & ot

3500 psi and 1000/1025/1050 Fis tobe
installed in the Tanners Creek statjoy,
of the Indiana and Michigan Electyj,
Co. to give it a total capacity of 1105
Mw. The unit is to be ready fo,
commissioning in 1964.

TVA 900-Mw Equipment Contracty
Are Resolved. Anon. Elect. Wyl
1961, 1585 (Mar. 27), 76.

TVA have announced award of ay
order to CE for a boiler rated at 610g
kib/hr at 2400 psi and 1050 F (with
an option for a second boiler) ¢y
supply a 900 Mw cross-compound
turbogenerator of which two are on
order. The actual site has not yet
been decided upon but the first unit
is scheduled to bhe commissioned iy
1964.

Should You Refrigerate Condenger
Circulating Water? M. Bjorndal angd
A. Furreboe. Pwr. Engng. 1961, 6§
(Mar.) 58-9.

It is suggested that by using 4
closed condenser circulating water
system with evaporation refrigeration
added about 50 per cent savings ip
capital cost, 50 per cent in pumping
power and 4-5 per cent increase in

}‘ e thermal efficiency can be obtained,
= y . Evaporation of the refrigerant could
roll-Reynolds: one of the ClaRite be by waste heat in the flue gas, bleed
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: Undergoing laboratory testing at C
I ‘Wedgewire’ fiter elements for three 415 square-foot units designed steam or live steam. Two schemes
' I . to filter condensate in a high-pressure generating station are illustrated. . N 5&
i s
i A ClaRite filter removes particles down to 1/10 of a micron by Ha
. the precoat method — saves you money and floor space too Instruments and Controls

This picture offers proof of precoating efficiency that no other filter Automation—The Application of Com-
tube can match. The ‘Wedgewire’* tube is 9 feet long by 2% inches puters to Automatic Boiler Operation,
in diameter — yet it retains an even precoat over its entire length. As G. W. Kessler. Steam Engr. 1961,
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- | the effective length of the filter tube increases, the number of tubes 30 (Apr.), 221-4.
e ded t t filt ificati decr S rtionatel A review of the advantages to be
v .- needed to meet filter area specifications decreases proportionately, derived by computer control of bofler
‘!: 1} . . 3 i i
Y a8 Q.E.D.: Fewer filter tubes are needed in a ClaRite ggg;::: ?;,dt;?: p‘:ﬁcrillgrm;ﬁ;:
| filter assembly and the pressure vessel may be smaller. =g
’i_t; ' You save three ways —on installation costs, on the cost of Central Control Rooms: Ideas Differ.
f‘z; ’ the pressure vessel, and on floor space. & G-) -‘:3-l Skrotzki. Power 1961, 104
: . pr.), -3. . }
%C[‘: : Another feature of a ClaRite filter: it can be cleaned effectively and Present opinions on control room \
L |- completely, by the backwash method. Disassembly is not necessary. location, layout and equipment differ
é_‘:(f P A ClaRite filter has no moving parts. Rugged, permanent filter so widely that it is not possible to
i} elements, heavy duty construction and high quality accessory com- establish a clear trend. Co
e ponents slash maintenance costs and permit operation at extreme 400-Channel  Digital  Recorder.
;-‘j:-' 4 pressure drops. ® The exclusive design of the ‘Wedgewire’ element as- Anon. Chem. Proc. 1961, 7 (Apr),
sembly allows faster flow rate than other types of equipment of equal 38-9. . o
., area. ® For a booklet describing the ClaRite filter, write to the Croll- ’rlgi mstr_németx:: has been instdﬁl%‘,:;: :
Reynolds Engineering Co. «Croll- . at Ueertruidenberg power station . _
y & € Croll-Reynolds' trademark near Rotterdam to scan 350 temperdq:. ™
croll_Reynolds tures from 20 to 700 C and 50 other;..-5
instruments. The input signaliiJ:
El“lgineel‘ll“lg CO., lnc. compared with a reference value g0 ‘e
1122 MAIN STREET, STAMFORD, CONNECTICUT if outside set limits an alarm is giy,
Representatives in prineipal oitiss At certain intervals or by push-bl_l Lt
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%nd the printer records one

¥ete scan of the 400 channels.
ar instrument is to be installed
‘& Polish power station.

yi~os at & Large Chemical Works.
At  Pwr. Wrks. Engng. 1961, 56
{Apr.;, 310-7. .
sContinuous increase in demand for
fedm made the replacement of several
oder boilers at the Clayton Aniline
Co. Ltd. works imperative. In a
pew boilerhouse three water-tube
poilers each rated at v5/90 kib/hr
it 625 psi and 800 F equipped with
I.C.L. type L traveling grate were
nstalled to supply two 5500 kw back-
oressure (60 psi) turbogenerators.
The exhaust steam is passed to the
orocess mains, the high-pressure feed
aeater and after reduction to 15 psi,
;0 the direct-contact feed heaters and
leaerators.

Cemfrifugal Air Compressors Fill
Needs of Large Central Generating
Stations. M. Ragsdale. [Power 1061,
104 (Apr.), 82—4.

The advantages of centrifugal air
compressors for providing air for
soot blowers, pneumatic. instruments
and controls and general services are
outlined and a few recent installations
‘n power stations described.

Nuclear Energy

3a  leaning in Nuclear Plants,
H. u. Kohrt. Chem. Ing. Tech. 1961,
33 (Mar.), 135-8 (in German).

The various processes of cleaning gas
containing radioactive solid or liquid
darticles are discussed with regard to
‘heir suitability and separation effi-
sency. Filters made of various ma-
terials, -2-stage electrostatic pre-
“ipitators, drying processes, absorp-
-1on or adsorption on activated carbon
znq molecular sieves and their appli-
‘ation are described.

Pressurized Subcritical Facility. E.
I Hennelly. Nucleonics 1961, 19
‘Mar.), 104-5. '

To obtain higher moderator tem-
beratures Savannah River Laboratory
f1ave installed a subcritical facility
¥ith self-pressurizing tank heated by
ttam coils to 215 C. Details of
design and construction are given.

Ceramics-Thermal Conductivity, G.
Arthur. Ny, Engng. 1961, 6 (Apr.),
13842,

The increasing importance of
“eramics in the production of fuel
ﬂemeﬂts. moderators and structural
f!ements is discussed and their densi-
-165, melting points, thermal neutron
?fO“ sections and thermal conduc-
dy values of interest in reactor

‘echnology tabulated. Ways of in ¢

Teasing the conductivity are de-

seribed
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MR. CONSULTING ENGINEER:

. .. is industrial power-plant control

your spec-writing H EA DACH E?

DO YOU HAVE DISCORD | =

When you use subsystems and components by six different
manufacturers it's a real headache to coordinate and inte-
grate—to form the fine, smooth functioning system you
want. Even buying "unit responsibility” from a single
manufacturer often means that you're paying overlapping
profits and getting “underlapping responsibility.”

Field service costs soar when un-coordinated subsystems
clash at assembly and client relations deteriorate at an
amazing pace.

OR HARMONY. . . with coordinated components?

INSTRUMENTS SHFEGUARDS
CONTROL COMBUSTION
VALVES CONTROLS

Now you can avoid those hidden incompatibilities—
eliminate the constant fear of overlooking something.
Reliance Instrument offers complete systems with single
manufacturing control over all subsystems and components.
Years of study, adaptation and product improvement in-
sure that Reliance coordinated components go together
like steak and mushrooms. There's no longer any need for
hectic, time-consuming matching of units because Reliance
supplies everything including the pipe and the wire.

So take a vacation from spec-writing woes. Let the sys-
tems engineering specialists at Reliance analyse your
problem. You'll be pleasantly surprised how coordinated
components can simplify your spec. And remember—
cost is low when you cut out overlapping profits.

RELIANCE INSTRUMENT

(tormerly RIMCOR)

Division of ELECTRO-MECH Corp.
600 Livingston St., Norwood, N. J. « POplar 8-5770
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(Drawn from the Monthly Technical Bulletin, International Combustion,
ird, London, W. C. 1)

-Fuels: Sources, Properties and
Preparation

Liberation of Pyrite from Steam Coals.
R. A. Glen and R. D. Harris. Amer.
Power Conf. Paper 1961, (Mar.), 26
PP.

Research into the possibilities of re-
ducing the S content of coals of high
S content has shown that the major
portion of the pyrite exists as particles
large enough to be separated after
liberation. The major portion is as-
sociated with the mineral matter and
can be separated by coarse pulveriz-
ing. The microscopic particles em-
bedded in the coal substance tend to
concentrate in the fine fractions
below —200 mesh and further re-
search is required into separating
techniques for these small fractions.

The Oxidation of Bituminous Coals
during Storage and its Prevention.
W. Radmacher and A. Hoverath.
Brennst Chemie 1961, 42 (Apr.), 97-108
(in German).

. The investigations have shown that
in the storage of: (1) large coals,
the danger of autoignition is very
small since the air passing through
cools the coal below the ignition
peint; (2) small coals, autoignition
may occur but rarely does the oxida-
tion proceed to the point of ignition;
boreholes to increase ventilation are
recommended where the rise of tem-
perature appears dangerous; (3) fine,
uncompacted coals are most liable to
autoignition but the maximum auto-
ignition temperature can be forecast
by measurement of gas composition
and temperature; (4) fine, compacted
coal is not liable to autoignition be-
cause of the lack of oxygen. Changes
in the caking and coking properties
of these coals can be slowed up by
compaction.

Modern Ore and Coal Handling In-
stallation in the Amsterdam West
Harbour. W.Golawski. Fordern und
Heben 1961, (Special Hanover Fair
Edition), 183-91.

A split stockyard served by a con-
veyor bridge for stocking and a grab-
equipped transporter for reclaiming
has been added to the earlier installa-
tion. This permits the simultaneous
loading and unloading of ocean-going
ships and barges, railway wagons or
lorries. A shuttle platform allows
both transporters to work on one or
the other side of the stockyard or

52

separately. The stockyard area allows
the storage of several million tons of
ore and coal and can be further ex-
tended if required later on. The de-
scription includes the conveyor and
transporter, transfer and return sta-
tions, hopper and tripper cars and the
control system which requires only
two operators.

Potomic Electric Spends $195 Miliion
to Meet Rapid Rise in Power De-
mand. Anon. Link-Belt News 1961,
28 (Jan./Feb.), 1-3.

The coal handling at Dickerson
power station containing two 185
MW units is described. It consists
of a rotary car damper (1 car every 3
min.) discharging into a track hopper,
two 54 in. conveyor belts to the
crusher house (750 t/h capacity),
the crusher house with a breaker re-
ducing coal to minus 13/, and a
sampler, a 54 in. conveyor discharging
either to the power plant conveyor or
to a stocking out stationary boom
conveyor.

Coal Handling Trials with Special-
purpose Dozer Blades. Anon. Mech.
Handl. 1961, 48 (May), 270-1.

Stocking out and reclaiming tests
with a specially designed blade of
U-shape were carried out at Brighton
“B” power station and the results
are tabulated.

Air Panels Keep !/in. X 0 Coal
Moving in Bunker, R. J. Brandon.
Elect. Wrld. 1961, 155 (Apr. 24), 78.

Inflatable neoprene panels have
been installed in the bunkers of St.
Clair Power plant to prevent sticking,
banging-up and arching of the coal
and were found in excellent conditions
after a whole year's service. Six
panels are installed on the sloping
sides of each bunker and operated
sequentially and continuously as long
as the drag feeder below the bunker
is working.

Heat: Cycles and Transmission

Thermodynamics. J. M. Smith. Ind.
Engng. Chem. 1961, 53 (Apr.), 315-8.

The annual review of literature
published during 1960,

Effect of the Rate of Circulation on
the Coefficient of Heat Emission on
Boiling in Tubes. S. S. Kutateladze.
Energomashinostroenie 1961, 7 (Jan.),
12-15 (in Russian).

is suggested.

Steam Generation and Power
Production

Phase Transition in the Supercnuw.
Region and the Inversion Curve
D. D. Kalafati. Teploenergetika 1961 -t
8 (Jan.), 72-8 (in Russian).

The conditions of phase transmon
in the supercritical region are cop.
sidered, the inversion curve of reg]
gases and the line of maxima of the
derivative are examined. The com.
bined analysis of lines of phase tragz=
sition and the inversion curve gare
discussed. Twenty references ards
given, C.E.G.B. abstract®s: -

Steam  Generators. K.
B.W.K.
German).
The largest boilers being built at o
present have a capacity of 500 t/h”
with steam temperatures rarely ex.
ceeding 535 C. Natural circulation
boilers have design steam pressures up

Cleve,
1961, 13 (Apr), 1634 (in

“"COMPACT"|

SINGLE BURNER
CONTROLLER #3

Custom systems for supervision of:

* Flame Safeguard

® Safety Interlocks

® Combustion Controls

® Cycle Programming

Fully automatic—Model A61-128 | *
Semi-automatic—Model A61-106 | “=

FeATURES: Plug-in Timer e
Plug-in Relays 2.
Ultra-violet Scanner
Custom Design Circuits

Werite for Bullefin No, 128

for detuils:
COMPACT CONTROLS CO. INC. §
19 Maxwell Ave,, Oyster Bay, LI, N.Y.
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250 ati. Thermal efficiencies are
“apound 92 per cent. Model tests are

being used increasingly to determine
" the optimum design of boilers.

The Design of Steam Boilers with
feagewise Evaporation. J. Jackson.
Pwr. Engng. 1961, 2 (May),
v-33. ’ .
This is a translation from the
Russian of parts of a book entitled
“Modern Boiler Units” giving the

reasons for the introduction of this.

system of steam generation and some
examples of recent developments.

A Pre-Engineered Standard Steam
Generator Series. D. A. Cassino.
* ‘Heat Engng. 1961, 36 (Jan./Feb.),
8-11. .

Four standard series of water-tube
boilers are described: (1) SC contains
12 sizes of liquid or gaseous fuel
fired boilers up to 200 kib/h, 1500
psi and 900 F: (2) SD consists of
8 sizes up to 500 klb/h, 1500 psi and
9350 F, also oil or gas fired; (3) SE of
10 sizes of pulverized coal-fired boilers
up to 200 klb/h at 1500 psi and 900
F; (4) SF with 8 sizes up to 500
klb/h, 1500 psi and 930 F, also
pulverized coal fired.

.The Removal of Silicic Acid from New

Boilers. T. Samuel. Mitt. V.G.B.
No. 71 1961, (Apr.), 104-8 (in
German).

Tests on a new . experimental
boiler of the Centre Belge d'Etude
et : Documentation des Eaux
(CLB8EDEAU) have shown alkaline
treatment with various hvdroxides
and phosphates did not result in a
rapid removal of Si0. but acid treat-
ment was very effective. Thorough
flushing of the boiler after acid treat-
ment is imperative to remove anyv
remaining traces of Si0;. The SiO;
content of boiler water is a function
of pressure and heat release rate,
The distribution coefficients of SiO,
in the water and steam were 30-40
per cent Jower than those in the pub-
lished literature.

Solid Fuel Firing

Bituminous Coal Firing. A. Sifrin.
B.W.K. 1961, 13 (Apr.), 165-6 (in
tman),

About 86 per cent of all boilers
above 100 t/h ordered in Germany
I 1960 had slagging furnaces, those
above 400 t/h exclusively slagging
furnaces. New burners have been
developed with fewer but higher
_Velocity secondaryv atr jets to obtain
Oetter mixing and combustion, the
velocity being kept constant at all
oads. Burners are now also avail-
ible for firing 2 wide variety of coals.
Abc 16 per cent of all boilers
rderca can be fired by coal and oil
imtultaneously or separately.

IpMBUS'ﬂON / October 1961
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HOW MUCH AIR

is in the picture?

It really doesn’t matter UNLESS
you have a boiler, kiln or process
furnace you'd like to operate
safely and efficiently.

A Reliance-Kent Oxygen Ana-
lyzer in your combustion air pic-
ture means an end to costly
guesswork about combustion
efficiency and safety.

10, ANALYZER

* Paramagnetic operating
principle

* Automatic—and adaptable
for control

¢ For continuous, accurate
measurement

l

!

!

!

i

0, RECORDER
{  Null-balance potentiometer
}

i

{

|

:

type
* Strip Chart or

¢ (Circular chart
) Ask for Bulletin No. 1002
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Brown Coal Firing. A. Frenzke.
B.W.K. 1961, 13 (Apr.), 166-8 (in
German). .

Little change is reported in the
design of boilers and burners, but in
mills there is a trend toward those
without classifiers and burning out
grates under the furnace hoppers. A
new beater mill with increased output
and reduced wear by improvement of
the axial suction design has been de-
veloped and proved highiy successful.

Further Development of Burners for
the Vertical Cyclone. H. Hiilsmever.
Mg, V.G.B. No. 71 1961, (Apr.),
128-30 (in German). .

The original burner design having
proved unsatisfactorv mainly because
of the muiltiple subdivision of the
secondary air and the resulting exist-
ence of points of excess and deficiency
of air various changes of design were
tried out. In the first, air ports
with pivoted dampers were arranged
at the side of each burner which was
also provided with mantle air; the
effect of the pivoted dampers was
thus small. In the second, burners
and secondary air ports were both
arranged tangentially but the ignition
delay caused considerable erosion of
furnace tubes. In the third, the
burners of the two mills were arranged
not vertically as before but side by
side and in the direction of a secant
to the tangentially arranged secondary
air ports so that the secondary air
meets the coal about 1 m behind the
exit. This has led to a uniform
furnace atmosphere, a dew point of
the flue gas of about 113 F, low load
operation down to 35 per cent of full
load, increased ash retention and re-
duced wear and warping of burners
and air nozzles. The burning of
coke with a temperature of 1,560~
1,650 F had to be abandoned because
of excessive tube erosion.

Liquid and Gaseous Fuel Firing

Oil Firing. T. Geissler. B.W.K.
1961, 13 (Apr.), 168-70 (in German).

Despite the introduction of a fuel oil
tax in Germany in 1960 the consump-
tion has increased by 30 per cent.
Boilers fired with oil only rarely
exceed 100 t/h but in many boilers
oil firing has been added to support
ignition of low grade fuels. Means
against high-temperature corrosion by
1:0; have not been found but against
low-temperature corrosion magnesite
has proved superior to dolomite,

Furnaces and Combustion

Advances in Combustion. M. W,
Thring. Brit. Pur. Engng. 1961, 2
(May), 24-8.

After complaining about the un-
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® Longer Service Life
® Lower Maintenance Costs

® Saving Installation Time

® Smaller Inventory of Refractories

R&l, pioneer and a leading pro-
ducer of castable refractories, offers
MOLDIT,

With Moldit-——mixed as ordinary

concrete—you pour, cast or gun.

your own refractories in any size
and shape, fast. There's no ram-
ming or pounding. No high-cost
inventory of special shapes to main-

tain,

MOLDIT LASTS—outlasts the rest.
It's stronger, more resistant to ther-
mal shock and abrasion, impervious
to moisture. Plant after plant re-
ports reductions of as. much as
90% in repair and maintenance

costs when Moldit Castables replace

other refractories:

Manufacturers of I

Ashpit of large coal-fired boiler completely
"gunned” with R&| Moldit. Records show
not a single repair required in 11 yeors of
constant service.

Gunning a 52" thickness of Moldit Chrome
Refractory on a boiler floor for maximum
resistance to molten slag. Such floors have
been in service for 6 to 7 years without
o failyre.

FOR EVERY REQUIREMENT

There are Moldit Refractory ond Insulating
Refractory Cements for all requirements.

Send for cofalog on Moldit Castables.
Also get the story on R&! Super #3000, the
truly *‘wonder’’ refrociory bonding mortar.

Castable and Bonding Refractories; FURNACE BLOK;
Blankets, Black, Plostic and Fill Insvlations.

willingness of British industry RIEN
support research and explo:t its 1
ings and citing various exampy,
(Benson and La Mont boilers, eff
lines of development for coal burniy
in domestic, central-heating and smaij¥
industrial appliances, kilns, pulverj
coal fired furnaces and cyclone fu:,,vf—* )
naces, oil and gas firing are outlin o
Improvements in steel and iron magS%H
ing based on recent research are da.
scribed. Possibilities of direct eleg
tricity generation are discussed,

Preventing Furnace Explosions. pg.,.
3. W. L. Livingston and P. Gray
Amer. Power Conf. Paper 1961
(Mar.), 9 pp.

A practical protection phxlosophy iy
presented which describes and defiriés §
the unique service ideal flame dg.§
tection can provide. The generg]fs”
application of presently available
flame sensors and their relahonshxp
to this ideal is discussed.

Water-Side Corrosion and
Water Treatment

New Clues in the Boiler Tube Pitting "
Puzzle. F. E. Clarke and A. J,
Ristaino. Ist Internat. Congr. Met.
Corros. Paper No. Y, London 1961
(Apr.), 1290-33. e
Remarkably similar boiler pits can‘:?'
result from entirely different corrosion®’
mechanisms. Dissolved air pitting -
is confined primarily to heavily
aerated condensing syvstems and idle’
boilers. High temperature chemical __
pitting that requires no free oxygeu:.
appears to. predominate in steamln% :
boilers. No known practicable chepnii:
cal treatment will control corrosion’™"
adequately in a cold partially filled -
boiler. Alkaline phosphate solution
localizes attack, the extent of damage::.
increasing with increase in chloride' 1§
ion content. Sodium sulfite treat-
ment is better since it prevents pitting
of submerged areas and yields sodium’
sulfate which tends to inhibit caustie
attack under sludges. The effect of ’
dissolved oxygen in steaming boilers-
probably is small, but has not yef'
been thoroughly assessed.
From C.E.G.B. Digest 1961, 13 (May
13), 13483,

Behavior of Stainless Steels and Other .
Engineering Alloys in Hot Ammonia’ .
Atmospheres. J. J. Moran, J. R.r‘.
Mihalisin and E Skinner. Cor";_
rosion 1961, 17 (-\pr) 115-9. -

Nlckel base alloys were more re-

Formed on Metals in Steam
densate. R. D. Eberhardt, E. W
Arneson and C. E. Imhoff. Corrosiol
1961, 17 (Apr.), 95-6.
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Admiralty metal, Muntz metal, alu-
gainum 35 and zinc in condensate

T witha pH of 5.1 to 9.6 and tem-
: ,gutures of 160 and 212 F was

 QOn steel and cast iron
magoetite and basic ferric oxides
‘wmed, on Admiralty and Muntz
+tal cuprite at a pH of 6 or below,
on zinc oxides over the whole pH

range.

Corrosion -of Metals by Weak Acids
under Heat Transfer Conditions. N.
D..Groves, .C. M. Eiseobrown and
L. R. Scharfstein. Corrosion 1961,
17 (Apr.), 97-100.

Various stainless steels, Inconel and
Monel were exposed to acids differing
in concentration at temperatures be-
tween 230 and 284 F. Carpenter
No. 20-Cb and Hastelloy were most
resistant, Monel's resistance de-
creased with increasing temperature.

Operational Experience with Hydra-
zine Hydrate in a Steam Power
Station. G. Gutperle.
No. 71 1961, (Apr.), 136-7 (in Ger-
man).

Since the introduction of hydrazine
the contents of iron and copper in the
condensate have been much reduced,
corrosion on feed pumps and feed
heaters has ceased, deposits on tubes
and slurry in the drums do no longer
occur so that it is not necessary to
use blow-down. In consequence
r Ye-up required has been reduced to

- cent. If the boilers are to be
stopped for up to 30 h the N,H, in-
jection is increased to 0.7-0.8 mg/l,
for longer periods to 10-15 mg/l with
subsequent addition and circulation

-of the water to keep.up a N,H,

excess. The savings have far ex-
ceeded the cost of the N,H,.

The Use of Condensed Phosphates as
Protection against Corrosion and
S_cale Formation in Hot Water Pipe-
lines. E. Herre. Mitt. V.G.B. No.
71 1961, (Apr.), 90-8 (in German).
Tests with a number of condensed
Phosphates have shown that disodium
Phosphate, tripolyphosphate, hexa-
metaphosphate and their mixtures
foru} a fast adhering, nonporous pro-
tective layer provided that the water
temperature does not exceed 75 C
(167 F), formation of air bubbles is
avoided and the pipelines are not
corroded already. The admixture of
metasilicates is not recommended.

Gas-Side Corrosion ond Deposits

How Coal Properties relate to Corro-
Sion of High Temperature Boiler
Sur” ves, J. T. Reese, J. Jonakin
an . G. Koopman. Amer. Power
Conf. Paper 1961, (Mar.), 5 pp.
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A DISCUSSION OF

COUNTERFLOW

REGENERATION

THIS PATENTED METHOD
PROVIDES MORE EFFICIENT
OPERATION OF ION-EX-
CHANGE EQUIPMENT.

Conventionally, in ion-exchange
equipment used for chemical pro-
cesses, the resin bed is exhausted,
or “loaded,” by 2 downward flow
of liquid and then regenerated, or
“stripped,” by a dewnward flow
of acid or alkali,

As a result, the lower part of the
resin bed is inadequately regener-
ated, unless a great excess of re-
generant is used. Then, during the
service cycle, the impurities thus
left near the bottom of the resin
bed will be leached off into the
product, Or, if the resin is used
to pick up valuable materizis, an
incomplete separation will occur,
‘The logical solution would be -
Jiow regeaeration, but normally,
due to the low density of ion-
exchange resins, the bed would
rise or expand and there would be
insufficient contact of regenerant.
With COUNTERFLOW?®, how-
ever, Illinois Water Treatment
Company has achieved successful
up-flow regeneration by introduc-
ing a “batrier’” 1o prevent bed
expansion, For example, one
method is to introduce water at
the top and regenerant at the
bottom, drawing both off just
above the resin bed.

Substantial improvements result
from COUNTERFLOW* — resin
capacity increased as much as’
25%, leakage of impurities re-
duced as much as 75%. Where the
resin is used to pick up valuable
materials, COUNTERFLOW*
“stripping” gives more complete
separation without increased
dilution.

*COUNTERPLOW i the trade-
mark of Lliinoit Water Treatment Com-
Dbany eqnipment niilizing an ap-flow
metbod of regeneration with & "barrier”
to keep she bed from expanding,

U.S. Patent No. 2,891,007,

For detailed information, address:

TLLINOIS WATER TREATMENT CO.

840 CEDAR ST., ROCKFORD, ILLINOIS
NEW YORK OFFICE: 131 €. 40h SL. New Yurk IR Y.

CANADIAN DIST.: Pumps & Softences. Ltd.. Londan, Can,

Tests of five boilers of identical
design and operating conditions with
5 different coals using corrosion probes
have shown that water-soluble alkalis
and their molar ratio are the only
coal properties which appear to be
critical factors in deposit-type cor-
rosion.

Elevated Temperature Corrosion of
Type 310 Stainless Steel by Vana-
dium Compounds. H. L. Logan.
Corrosion 1961, 17 (Apr.), 109-11.

Catastrophic attack by a mixture
of 67 wt. per cent V.O; + 33 wt. per
cent of NaVQ, occurred at tempera-
tures of 1900-2000 F if the steel had
previously been oxidized and air and
water vapor were present. An in-
vestigation of the slag suggests that
nickel is selectively absorbed by the
slag prior to the general attack.

Power Generation and Power Plant

District Heating and Heat Power
Stations. F., H. Ebert. B.W.K.
1961, 13 (Apr.), 159-61 (in German).
Demand for supply of heat by dis-
trict heating continues to increase
in Germany and several new combined
heat and power stations are com-
missioned, under construction or
planned. In the Oberhausen heat
power station a coal fired hot air
turbine has been started up, near
Hanover an extraction-condensing sta-
tion is being built to supply heat to
the whole inner part of the town, in
Mannheim and network is being en-
larged to supply more customers and
in Munich a large plant is under con-
struction to supply an industrial area,
new suburb and hospitals containing
natural gas fired turbines with heat
exchangers and waste heat boilers.
Near Cologne a plant for supplying
heat to a new suburb is to be fired
with pulverized coal supplied in tank
wagons. Inseveral townsrefuse burn-
ing plants are being planned in con-
junction with district heating.

Initial Operation of Avon No. 8. A
Supercritical Plant. N. F. Gill and
N. D. Flack. Amer. Power Conf.
Paper 1961, (Mar.), 21 pp.

Performance availability, problems
encountered and solved and findings
during a complete overhaul are de-
scribed. The economics of a super-
critical unit are compared with that
of a suberitical unit.

Supercritical Boiler Operating Ex-
perience at Avon No. 8. J. 1. Arger-
singer and G. C. Smith. Amer.
Power Conf. Paper 1961, (Mar.),
15 pp. .

The description includes: (1) boiler
design and operation; (2) boiler con-
struction; (3) performance; (4) prob-
lems; (5) special components; (6)
controls.
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ROCKWELL-REPUBLIC

High pressure globe valve
withstands pressure drops
up to body ratings

Stainiess stee! .
Retaining

Seal occurs here. Sealing gasket
Replaceable seatis not
threaded. ®Fiexitallic
gasket assures tight
seal. Threads hold re-
taining ring only.

Pressure seal bonnet
provides metai-to-
metal seal, Virtually
eliminates bonnet
leakage and gasket
problems,

Rockwell-Republic high pressure globe valves are available in
13%*, 2", and 3" sizes for 1500, 2500 and 4500 psi standards. In
addition to removable seat and pressure seal bonnet, these valves
are available with bolted bonnets and quick-change trim. For
more information about this and
other Rockwell-Republic compo-
nents and systems, just mail the
coupon below. RF-23

REPUBLIC INSTRUMENTS
AND CONTROLS

ROCKWELL®

r-------------------------1

Please send latest

fiterature on the following:
) Control Valves O Controllers
O Recorders

0 V-5 Gauges

D Process Transmitters
O Computing Relays [J Control Stations

0O Flow Meters 3 Drive Units

D Desuperheating & Pressure Reducing Systems
O Electronic Control Systems O Pneumatic Control Systems

Name. Title

Company.

Address

City Zone State

Republic Flow Meters Co. (Subsikilary of Rockwell Manufacluring Company)
2240 Diversey Parkway, Chicago 47, lllinois

L {1 3 1 ' & 3 B 2 f ] 4
‘------
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Paper 1961, (Mar.), 18 pp. s
The design of this 250 Mw uppoe
operating at 22 kv, 0.85 p.f. and 48 3

psi hydrogen pressure with intem‘.'x‘&.,
cooling of the stator through ventii °

tubes and the rotor through the ooy %
ductors is described. The t‘“’bineimi
control system, starting proceduge -
and loading procedure are outlineq,
A few problems which occurred dming_
operation are discussed.

The Water and Steam Circuits of the
Reheat Boiler-Turbine Unit at the
Drogenbos P/S., Belgium.
Schouls and F. Decelle. Totre Ele..
tricité 1961, 32 (Feb.), 21-32 (jp>-
French). %
Results are given of observationgs,
made during four vears operation of
the Babcock and Wilcox 210 t/h,
1300 p.s.i.g., 1000 F (reheat 985 F)’
p.fi. boiler and the Brown Boverq..
62 Mw reheat turbine. The methoai"fk_
developed over a number of years for,
low-pressure units, of feeding very:'
pure untreated water without the -
addition of hydrazine or morpholine
has been applied to the reheat unijt .
Make-up water is obtained from blow- .
down from the m.p. and h.p. sect.ions,:'
C.E.G.B. Digest 1961, 13 (May 27),-
1505,
Ellund. Anon. Elect. Rev. 1961, 168"
(May 5), 783-5. . i _
This station recently commissioned
officially contains 3 units of 60 Mw...

output and as an overall efficiencyiv
of 30.17 per cent and a cost of 5}%

tricity sent out of 0.407 d/k wh. ¥
boiler of one unit is of two-drum™
design with corner-fired furnace and’-
tilting burners for superheat control,‘
the boilers of the other two units have™
a single drum, burners in the fron{.”
wall and superheat control by dampers -
regulating the flow of flue gas ovet -
the primary superheater. All thres
boilers are also provided with spray
desuperheaters for final steam tems:-
perature control. Steam conditions -
at ts.v. are 900 psi and 900 F.
Furnace hopper and fly ash are re-
moved hydraulically.  Condenser
cooling water is either provided by
the river Calder or by 2 cooling towers,
The turbines are of the 2-cylinder
type, the generators hydrogen cooled
at 15 psi. ;

Ground Broken for APS 350 MW
Plant. Anon. Elect. Wrid. 1961, 155 ...
(Apr. 10), 38.
The Four Corners plant of the Aﬁ‘?“i‘
zona Public Service Co. is located 03&
a coal field in the Navajo reservatiofs
and will contain two units each of ¥4
boiler rated at 1270 klb/h at 1924
psi and 1005 F and a 175 Mw turbg

i

|

i
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4200 t/gay. AL afuncial jake of

1200 scre will supply condenser cool-

g water. The station is to be com-
jroned in 1963.

sansion at Oak Creek. F. M.
w.rton. Heat Engng. 1961, 36 (Jan./

) 27

Unit 5 of the Oak Creel station of
Wisconsin Electric Power Co. is rated
at 275 Mw and served by a boiler of
1780 klb/h output at 2425 psi and
1050/1000 F with feedwater at 488 F.
The furnace is L-shaped with 16 inter-
vane burners in the roof of the hori-
zontal part of the L served by two
ball mill pulverizers; the single fur-
pnace is divided into four cells by
water-cooled ‘division walls. The all-
radiant reheater constitutes furnace
side and rear walls, the radiant
superheater part of the rear wall and
the division walls, the convection
superheater of the pendant type being
installed in the transition pass, while
- the second pass contains boiler con-
vection surfaces. The economizer,
. boiler and convection superheater are
supported at the top and expand
downwards, the waterwalls, radiant
superheater and reheater-are anchored
at the bottom and expand upwards,

being kept in tension by springs.

Materials and Manufocturing Processes

. Choice of Materials for Service at
" % Pressures. A. V. Ratner and
- 3. Leonova, Teploenergetika 1960,
7 (Dec.), 14-8 (in Russian).

The article is concerned with the
choice of materials for the component
parts of accessories for service at high
pressures and super pressures, and
subject to wear. The results are
given of an investigation of materials
provided with different forms of
hax:dening (boriding, nitriding, sul-
Phiding) and also metals built-up with
hard alloys. The use of one or other
form is recommended for accessory

- flaps and spindles, Ten references
are given. (A.E.L abstract).

From C.E.G.B. Digest 1961, 13 (May
13), 1340,

Stresses in Steam Lines for High
Ogerating Conditions. D. P.
Elizarov, Teploenergetika 1960, 7
(Dec.), 19-23 (in Russian).

A New method is presented for the
€Xperimental determination of me-
Chanical stresses in the walls of steam
Piping of pearlitic steel during the
war ming up process and under service

_ conditions, and also, the distribution
of the stresses set up in the line.
(A.E.I abstract).

"mC.E.G.B. Digest 1961, 13 (May
1., 1338,

e
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25 advanced design features in one scale ..

LARGE ACCESS DOORS » EASILY REMOVABLE FEEDER « DOOR SEALS FLUSH
INSIDE, NO DUST SPILLAGE "= LARGE FREE-FLOW INLET « EXTERNAL
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Abstracts from the Technical Press—Abroad and Domestic

’:‘(men from the Monthly Technical Bulletin, International Combustion,
tid, London, W. C. 1)

Mechanicd!l Handling

Coming. The Automatic Coal Pile.
L. E. Stewart.. Power 1961, 105
" {June), 93-5.

Automation of coal handling from
the supply point to the boiler bunkers
and/or stock pile is discussed and
three plants with increasing order of
automation described. At the River
Rouge plant two operators are re-
quired, at Tait station one only and at
Portland station the whole operation
is automatic after the selection of the
rate of feed for each bunkes.

Coal—From Mine to Boiler. Han-
dling and Receiving Facilities. A. S.
Drummond. Pwr. Engng. 1961, 65
(May), 52-4.

The various facilities emploved by
the Detroit Edison Co. and their
power consumption for the unloading

of water-borne coal and from railway

wagons are described.

Automatic Coal Sampler and Divider,
0. Wirthwein. Afitt. 1".G.B. No. 72
1861 (June), 2004 (in German).

* e Liinen power station an auto-
ma.. - coal sampler has been developed
consisting of a slotted case passing to
and fro a falling stream of coal and a
rifler for subdividing the sample.
Extended tests have shown that the
samples thus obtained are suitable for
the accurate determination of the coal
properties.

Investigations into the Transport
Process on Vibrating Troughs. Pt.I.
K. H. Wehmeier. Firdern und Heben
1961, 11 (May), 317-27 (in German).

This first part deals with the theo-
“etical side of the problem, such as
jeneral considerations of the vertical
ind  horizontal movement of the
rough and the material to be trans-
Jorted, the tranmsport speed and its
‘raphical determination and the in-
luence of changes of amplitude and
fequency on the speed. The influ-
uce of the properties of the material
*eing handled on the transport process
3 discussed.

avestigations into the Transport
Tocess on Vibrating Conveyors.
- H. Wehmeier. Firdern und Heben
961, 11 (June), 375-83 (in German).
This second part deals with the
Pt -ntal investigations and their
Swt.. and discusses the reasons for
‘rtein discrepancies between theory
1d experimental results. )

OMBUSTION / November 1961
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Vibrating Conveyors in Coal Pulveriz-
ing Plants. J. Hengstebeck. Mzt

. V.G.B. No. 72 1961 (June), 204-8

(in German).

At Hils power station the coal is
transported from the bunker outlet to
the downcomers to the mill by hori-
zontal tubular vibrating convevors of
12.6 in. diam. FEach mill has two
feeder tubes which can be operated
simultaneously or separately and at
differerit feed rates. They contain
instruments indicating stoppage of
coal flow. The control of the feed
rate of each tube is described in detail.
The cost of this installation is much
lower than that of belt convevors and
repairs and exchange of worn parts
easily and quickly done, but they are
easily clogged by wet coal, especially
the polyester elbow between bunker
outlet and tube. The life of the tubes
is 8000~10,000 h.

Heat: Cycles and Transmission

A Review of Heat Transfer Literature
1960. Pt.1. E. R. G. Eckert, T. F.
Irvine, E. M. Sparrow and W. E.
Ibele. Afech. Engng. 1961, 83 (July),
34-42.

The first part reviews literature
dealing with conduction, channel flow,
boundary laver flow, flow with sepa-
rated regions, transfer mechanism and
natural convection.

The Melchett Lecture for 1960.
Radiative Transfer in Combustion
Chambers. H. C. Hottel. J. Inst.
Fuel 1961, 34 (June), 220-34.

A mathematical analysis of furnace
gas radiation is presented. Both
rigorous and simplified equations have
been developed and their application
is discussed. Using machine calcula-
tions the systems of simultaneous
linear equations can be solved and the
simplified equation tested against the
rigorous treatment.

Thermal and Flow Investigations on
Finned Tube Bundles in Cross Flow.
Pt. II. Influence of Fin and Tube
Arrangement, H. Brauer. Chem.
Ing. Tech. 1961, 33 (May), 327-35
(June), 431-8 (in German).

Heat transfer on finned tubes is
disturbed by unfavorable flow condi-
tions in the corners between fin and
tube. The influence of the number of
tube rows on heat transfer and pres-
sure drop was investigated: this

showed that both decrease with in-
creasing number of rows. The Re
number of the flowing medium has a
large effect only on the heat transfer
coefficient.

Steam Generation and Power
Production

Pressure Reduction of Water and
Water-Steam Mixtures in Orifices.
H. Friedrich and G. Vetter. Energie
1961,13 (May), 2017 (in German).
Tests on orifices of small diameter
with subcooled and boiling water,
water-steam mixtures and saturated
steam are reported and compared
with other published data. Formulas
are developed for different conditions.

The Movement of an Individual Drop-
let during Atomization. H. Haus-
childt. Energie 1961, 13 (May), 207-
11 (in German).

The movement of an individual
droplet has been studied for various

Re numbers obtained in tests. It is’

shown that although the conditions in
an atomized cloud are much more
complicated some fundamental laws
are equally valid for a single droplet
and a cloud. The equations permit
an investigation of the influence of
initial velocity which is a function of
the atomizing pressure, of the specific
gravity and of the dynamic viscosity
of the air on the movement of the
droplet. An example is calculated.

Post-War Developments in British
Water-Tube  Boiler  Design—YV.
K. R. Lenel. Steam Engr. 1961, 30
(Juiy), 338—44.

‘The last part of this review surveys
boiler auxiliaries such as drums and
their internals, pulverizers, burners,
superheaters, economizers, air pre-
heaters and electrostatic precipitators.

The State of the Steam Generator
Technique. Evaluation of the Boiler
Index ot the V.GB. Pt. 5. H.
Richter. AMin. 1.G.B. No. 72 1961
(June), 2114 (in German).

The changes in the boiler statistics
between 1957 and 1961 are tabulated
and discussed. Total output in-
creased by 22 per cent; the number
of new natural circulation boilers in-
stalled is higher than those of forced-
flow boilers, but the latter have the
higher overall output. The forced-
flow boiler is predominant above 125
t,’houtput. Although pulverized coal
fired boilers constitute 81 per cent of
the total output increase, the number
of oil-fired boilers has more than
doubled and 243 boilers were provided
with additional oil firing. The in-
stallation of slagging furnaces is in-
creasing still.
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vircuiation in Water-tube Boilers.
T. Widell. Tekn. Tidskr. 1961, 91
(Mar. 17), 2536 (in Swedich).

A new method of calculating the
water circulation in the two new boil-
ers for the Stenungsund power station,
Sweden, based on a "'working pressure
efficiency,” is described. Comparison
between calculated results and meas-
uring results is made in a further
article.

From C.E.G.B. Digest 1961, 13 (June
10), 1669.

Measurement of Water Circulation
in a Boiler. R. Carison, B. Cederberg
and K. Ljunggren. Tekn. Tidskr.
1961, 91 (Mar. 17), 257-62 (in Swed-
ish).

Measurements of water circulation
in the boiler for 2 150 Mw set in the
Stenungsund P/S, Sweden, are dis-
cussed. The methods used included
current meters with radioactive cobalt
and injection measurements with
radioactive ammonium bromide. The

.measured results are compared with

calculated results.
From C.E.G.B. Digest 1961, 13 (June
10), 1670.

Flow Resistances in the Heated
Evaporator of a Benson Boiler. O.
Schwarz. Ji#. V.G.B. No. 72 1961
(June), 143-53 (in German).

Measurements were carried outon a
Benson boiler of the Hamburg Elec-
tricity Works to obtain an insight into
the influence of volume and heat con-
tent of the flowing medium on the
pressure drop coefficient of heated
evaporator tubes and to compare
these with those of unheated tubes.
The highest values occurred at the
start of evaporation and low flow
rates caused by the formation of
steam bubbiles on the tube wall. The
results should be useful for the control
of forced-flow boilers.

Dynamic Behavior of Forced-Flow
Evaporator Systems. P. Profos.
Sulzer Tech. Rev. 1960, No. 4, 5-12.

A combined graphical and mathe-
matical method has been developed by
which the transfer characteristics can
be determined from the design data
of the boiler.

Calculation of the Dynamic Behavior
of Heat Exchangers with the Aid of
Analogue Computers. L. Acklin and
F. Liubli. Swulger Tech. Rev. 1960,
No. 4, 13-21.

The development of the method and
its application to the control of a
superheater are described.

Simple Method of Caleculation for the
Steam Temperature Control of Boil-
ers. G. Klefenz. Mitt. V.G.B. No.
72 1961 (June), 191-200 Gn German).

The dynamic behavior of the final
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SINGLE 2|
RESPONSIBILITY. .
for draft production

Aerotec Fan-Stacks integrate the stack
base, fan, breeching and stack in a
single unit. It can be installed dxrectly
at the boiler outlet.

State your actual operating require-
ments and receive in a single self-sup-
porting integrated package the assurance
of unit responsibility for your draft
producing .equipment, No excessive
safety factors need be added.

Standard accessories such as drives,
couplings, dampers, etc. may be in-
cluded.

This simplifies engineering and pur-
chasing and assures dependable pre-
determined draft production.

Aerotec Fan-Stacks are available
with a single fan (Type-1, illustrated),

n “‘out-of-circuit” fan for handling cor-
rosive or high temperature gases
(Type-2) and a twin fan design
(Type-1A) for stand-by or for handling
two boilers with a single stack.

For further information write: In-
dustrial Division, Aerotec Industries,
Inc., Dept. C, Greenwich, Conn.
In Canada: T. C. Chown Limited,
Montreal Toronto.

AEROTEC
INDUSTRIES, INC.

INDUSTRIAL DIVISION

Other Divisions

AIRCRAFT EQUIPMENT Eixiro-Machanical for the
Aucratt, Missite gnd Nuclear Industnes

AEROTHERM Aaircsatt Lounges, Passenger and Crew Seating
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superheater is considered andTdgug
tions are dev eloped for the det ~
tion of-the maximum control dtvmt:on
using oniyv data available in the deg;
stage. A practical example shows tp,
application of the equations.

Load Dependent Influence on Heqy
Exchange in Boilers by Heat Rq.
circulation. K. Becker.  Enerp,
1961, 13 (May), 212-8 (in German),

Possibilities of keeping the tepn.
perature of the superheated stegm
constant at all loads by flue gag re.
circulation from the furnace to the
convection pass and vice versa, re.
circulation of steam or air from heat
exchanger exit to its entry, by~passing
of steam, air or feed water and thejr
effect on overall efficiency and totg)
cost are discussed. The advantage_.,
and disadvantages of each system or
combination are outlined and equga.
tions developed with which an esti.
mate of the results of the application
of the different means can be oh.
tained. It is shown that their appli.
cation has different effects in naturg]
and assisted circulation boilers and in
forced flow boilers.

Damage to High-temperature Super-
heaters. R. Lemaire. Buill. &'Inf,
des Cent. Elect. 1961 (Apr.), 13-15
(in French). )

A brief account’is given of damage
arising in the Combustion Engmeenng
boiler at Harnes power station after
56,000-60,000  hours’ operation,
Cracks developed on the internal wa]ls
of superheater tubes near the s N
weld and spread lengthwise follomng:~
the generatrices, and depthwise to
become transverse, attaining a length
of 1!/, inches. Micrographic exam-
ination revealed a wide area of ferrite
grain enlargement caused by super-
ficial decarburation, probably due.to
the high silicon content of the steel:~:
From C.E.G.B. Digest 1961, 13 (July
22), 2131.

Thermal Insulation Guarantees gag *
Boiler Insulations. W. F. Cammerer
and J. Achtziger. M. V.G.B. No.
72 1961 (June), 180-91 (in German), .
Theoretical considerations and ex-
perimental temperature and heat ﬂq!
measurements on a boiler insulation’
have shown the unsuitability of tha
prevxously used guarantee quantiti
i.e., heat loss of housing and its surfm
temperature.  The measuremenhr
confirmed that the heat conductances-
coefficient unequivocally characigs
izes the boiler insulation and -
quantity is now specified as the va

Details of the temperature and b
flow measuring methods used /sl
results obtained on a 100 t/h cycid®

fired boiler are given.
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]" 'm’ r Repairs on Boilers—Their
ilipt;:rSAssessment and Test-
H. Hocker. Teck. Uberw. 1961,

2 (July), 246-9 (in Germun).
Kinds of failure and their causes are
lated for vertical, fire-tube,
s ge-tube and water-tube boilers.
. The points to be considered in per-
mitting or refusing repairs, assessment
and testing of repairs carried out are

discussed.

Chemical Cleaning of Boilers, Steam
Turbines, Nuclear Reactors etc. E.
A, Ulrich. Energie 1961, 13 (May),
231-5 (in German).

Some practical advice is given on
the chemical cleaning of shell-type,
sectional and vertical water-tube boil-
ers, superheaters, steam turbines and
nuclear reactors. Examples of suc-
cessful cleaning are cited.

Fumaces and Combustion

.Radiating Capacity of Furnace In-
stallations. A. M. Gurvichand V. V.
Mitor. Teploenergetika 1960 (Nov.),
66-9. D.S.LR. Transl. RTS 1830.

New calculations are developed for
the radiation in boiler furnaces taking
into account that the tubes are prac-
tically always covered by fine ash
particles offering high resistance to the
passage of heat and causing an “‘in-

“trinsic” radiation. Calculations are

¢ 'ed out on a fuel-bed type furnace

v . heat receiving surfaces uniformty

distributed over all the walls.

Predicted Burning Times of Solid
Particles in an Idealized Dust Flame.
R.H. Essenhigh. J. Inst. Fuel 1961,
34 (June), 23944,

Burning times have been calculated
on the separate assumptions of reac-
tion control by a diffusion film (square
la.w) and by surface chemical reaction
(linear law). By combining both
factors simultaneously the two solu-
tions are found to be additive. The
Significance of the findings and their
effect on calculating burning times are

FROM
BOILER WATER...

DEOXY-SOL

made on grounds of (1) Water quality;
(2) Reliability; (3) Economics; (4)
Labor; (5) Maintenarce; (6) Corro-
sion—to name but a few. Economic
comparison showed equipment-cost
advantage for demineralizer with wa-
ters having over 1300 ppm total elec-
trolvtes (as CaCQ;). Total annual
cost advantage for demineralizer starts
at about 500 ppm total electrolytes—
both figures based on 20,000 1b/hr
unit capacity. Demineralizer's addi-
tional advantage: improved heat rate
and availability of high-quality water

| for plant startup.

From C.E.G.B. Digest 1961, 13 (July
8).

The Effect on Water and Steam Qual-
ity of Colloidally Dispersed Particles.
H. Kurapkat and E. Walther. AMMil.
V.G.B. No. 72 1961 (June), 163-70
(in German).

Heavy silica deposits in a topping
turbine were traced to a breakdown of
the demineralizer beds after heavy
rainfall in the neighborhood and con-
sequent increased turbidity of the
river water used for feed water make-
up. Adsorption flocculation proved
successful in preventing breakdown of
the demineralizer beds but difficult to
operate under varying loads. A pro-
visional system of filter aids proved
equally successful without the attend-
ing difficulties and a full-scale plant
has been ordered. Details are given
of measurements of suspended iron
oxides, behavior of silica, measuring
and determination of colloids, super-
vision of adsorption plants and the
effect of reduction of colloids on the
water-steam circuit.

Experimental Investigations of a Few
Problems Arising in Once-Through
Forced-Circulation Steam Generators
Operating at Supercritical Pressures.
J. Kdgi. Sulzer Teck. Rev. 1961, 43,
No. 1, 29-35.

Studies of salt deposition in tubes of
supercritical pressure boilers at tem-
peratures up to 1200 F are reported

E PV

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed -especially for
high pressure boiler water treatment.

discussed.

Refractory Arches and Walls. W. J.
C. Shears. Pwr. and Wrks. Engng.

which gave some unexpected results.
Salt deposition occurred although the
salt concentration in the feed water

1961, 56 (July), 563-71.
Lxamples of recent installations in
boiler and other furnaces are de-

DEOXY-SOL removes oxygen, reduces

oxides and raises pH of the conden-

was far below the maximum solubility
level and the deposits remained stable
only at certain temperatures. Low-
ering of the temperature caused ex-

seribed, sate all at the same time.. .. yet adds

no solids.

Stocks in Newark, N. J., Chicago,
Ill., Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

isting deposits to vanish in a short
time. Various alkalizing agents were
tried of which only ammonia remained
stable at 1200 F,

The Solubility of Silicic Acid in Steam.

Water-Side Corrosion and Water
reatment

Considerations Regarding Demineral-

Zation and Flash Evaporation of
High-Pressure Boiler Makeup Water.
}» E. Gilwood and J. G. Mack.
< r.Puwr. Conf. Paper 1961 (Mar.).

~Comparison of demineralizatiorr
Versus flash evaporation in large high-
_Pfessure steam-generating plants is

"COMBUSTION / November 1961

\ s s

Fairmount

CHEMICAL CO., INC,
136 Liberty St, New Yark 6, N Y,

R. Feitsma. Mitt. V.G.B. No. 72
1961 (June), 170-6 (in German).

On the basis of equations and data
published by various authors’ new
formulas for the distribution coeffi-
cient of silicic acid in water and satu-
rated steam and its solubility in
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and two diagrams constructed. Tﬁeir
validity will be checked experimen-
tally,

Tlie Examination of Oxide Scales on
Iron-Chromium Alloys by X-ray Scan-
ning Microanalysis. G.C. Wood and
D. A. Melford. J.Iron and Steel Inst.
1961, 198 (June), 142-8.

Oxide scales on iron-chromium

‘alloys in steam at 950-1000 C were
" -examined by X-.ravs and two major

scale lavers were found, the outer one
consisting of Wiistite and the inner

- one of a complex distribution of oxides

of iron and chromium. Chromium
depletion in the allov next to the
allov/scale ‘interface has been ob-
served.

Five Gas, Ash and Dust

Cold Corrosion in Oil-Fired Boilers.
Various Authors.  Schweiz. = Arch.
1961, 27 (May), 180-220 (in German).

The papers presented at a Swiss
Conference held at Zirich on Septem-
ber 16, 1960, are published as follows:
(1) Physicochemical Considerations of
the Gas-Side Corrosion in Boiler
Operation, by A. Bukowiecki; (2)
Prevention of Corrosion and Deposits
in Boilers Fired by Fuel Oil of High §
Content, by E. Zehnder; (3) Prob-
lems of Corrosion, Deposit Formation
and Air Pollution in Oil-Fired Boilers,
by J. Greenwood and G. R. Wade;
(4) Design Measures for the Preven-
tion of Low-Temperature Corrosion in
Oil-Fired Boiler Plants, bv G. Peter;

(5) Discussion.

The Influence of Dolomite on Acid
Dew Point and Low-Temperature
Corrosion - in Oil-Fired Boilers. H.
Draaijer and H. J. Pel. B.W.K.
1961, 13 (June), 266--9 (in German).

Measurements on two oil-fired boil-
ers of acid dew point by the Degussa
dew point meter and economizer tube
surface temperature by resistance
thermometer with and without dolo-
mite addition are reported. It is
stressed that dolomite does not reduce
the acid dew point but reduces corro-
sion on certain points but not through-
out the boiler. Despite regular soot
blowing with steam heavy deposits
formed necessitating thorough clean-
ing after 1500 h. Reduction of corro-
sion by increasing the feed water inlet
temperature is recommended so that
the wall temperature of the econo-
mizer tubes is above the acid dew
point.

Thermal Insulation for Steel Chim-
neys. J. D. Blakelev. Puwr. Wrks.
Engng. 1961, 56 (July), 551-4.
Protection of steel chimneys against
erosion and corrosion is discussed and
the various methods in use compared.

CHA IS ON

CONDUCTIVITY

ACCURATE TEMPERATURE
COMPENSATION

The overall accuracy of an electrolytic con-

ductivity system is governed to a larger extent
by the accuracy of its temperature compensator
than by any other single factor...and probably
...by all other factors combined.
A prime requisite for high accuracy in conduc-
tivity measurements is a good match between
the temperature coefficient of conductivity of the
solution under test, and the characteristics of the
temperature compensator. A small departure mul-
tiplied by a large number of °F can produce an
impressively large error,
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The above curve demonstrates the extent to
which the temperature-conductivity characteris-
tics of four common solutions differ from each
other, Qss, shown as the vertical coordinate, is
the ratio of the conductivity of a solution at t°C
to the conductivity of the same solution at 25°C.
A temperature compensator designed to match
any one of these solutions would fail miserably
if used for any of the others.

Industrial Instruments, for many years, has rec-
ognized the need for close matching of the tem-
perature compensator to the service requirements
of the conductivity equipment. Over 500 different
manual temperature compensators and 200 auto-
matic temperature compensators are immediately
available for applications ranging from ultra-pure
demineralized water to fuming sulphuric acid, and
from 20°F to above 300°F.

Industrial Instruments stands ready to serve you
with authoritative information and the best in
Electrolytic Conductivity Equipment...Electrolytic
Conductivity is Our Business!

Solu Bridges. .. Continuous Indicators... Electrode-
less Conductivity Systems. ..Battery-Operated Re-
corders...Larson-Lane Steam & Condensate Ana-
lyzers...Thallium Dissolved Oxygen Analyzers...
Circular & Strip Chart Recorders...Conductivity
Cells...Platinizing Kits & Supplies...Sample Cool-
ers & Cell Holders...Therma Bridge Gas Analysis
Equipment.

Industrial

G

Industrial
Ninstruments:\ Imstriumernts inc.

89 Commerce Road, Cedar Grove, Essex Counly. N_J.

* Pasadena

1 ne recently developed use of an oute
shield of bright aluminium sheet
spaced away from the chimney
appears to be the best solution in pre.
venting corrosion and emission of
sticky smut deposits.

Baghouse Cures Stack Effluent. ¢
O’Connor and G. Swinehart. Py,
Engng. 1961, 65 (May), 58-9.

To meet air pollution regulations g
baghouse filter plant was added to the
incinerator installation,
The filter bags made of silicon treateg

- fibreglass with a permeability of 83,

filter velocity of 5 fpm, pressure drop
of 3-5 in. w.g. and flue gas flow of 375
cim reduce the dust content fropm
134 gryftd to 0.031 gr/ft3, an effi.
ciency of 99.77 per cent. The filtereq
flue gas contains 1.6 ppm SOy, the
unfiltered flue gas 27.3 ppm 80,
Despite flue gas temperatures of up to
730 F no deterioration of the bag
material has been observed.

Effect of Tube Spacing and Arrange.
ment upon the Fouling Characteristicg
of Banks of Tubes. P. Profos ang
H. N. Sharan. Sulser Tech. Rey,
1960, No. 4, 31-43.

Tests are described which enabled
obtaining mathematical data relating
to the effect of pipe geometry on the
fouling of tube banks. In-line banks
have a smaller relative fouling tend.
ency than staggered spacings and
generally give higher heat transfer
coefficients. .

Power Generation and Power Plant

Generating Plant Design. C. W.-
Priest. Elect. Rev. 1961, 168 (June 9),
1005~8.

A review of the increase in size of
power stations, boilers and turbo-
generators since 1920 to match the in-
crease in the annual consumption of
electricity per head of population of
90 kwhrin 1920 to 1900 kwhr in 1960.
Increase in size bevond the 500 Mw
single-line units just ordered for com-
missioning in 1963 is possible, espe-
cially if two-line sets were adopted,
but an early decision is not expected.

Condensing Power Stations in Russis.
B. v. Gersdorfl. Elekiwirtsch. 1961,
60 (June 20), 414-23 (in German).

A summary of recently published
Russian literature on the planning of
power stations for the period 1959/
1965 is presented. Eight standard-
ized power stations of 1200 Mw with
6 X 200 Mw units and 640 t/h boilers
are being built, and 22 power stations

of 2400 Mw output with 8 X 300 M!i_”
and boilers of 950 t/h are to be built's

2.

Their main characteristic is the

tral pulverizing plant outside t§é "

actual power station and the use”
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nMwwi"th a 2 h reserve. The mills are
generally of the ball type and have
capacities of 50 t/h. The steam
parameters for the smaller stations
gre 140 atit, 570/565 C, those for the
% r stations 250 atii and 585/565 C.
. . also planned to build 18 out-of-
door stations of 600 Mw capacity with
4 X 150 Mw units and boilers rated
at 500 t/h at 140 atii and. 570/565 C.

Power Industry’s Leaders Exchange
Information at American Power Con-
ference. Anon. Pur. Engng. 1961,
65 (May), 45-8, 82, 84.

The papers presented at the 1961
American Power Conference are sum-
marized: (1) Transmission, distribu-
tion; {2) Nuclear power development;
(3) Central stations (Avon and Breed
plants); (4) Paradise plant; (5) Com-
bined cycle; (6) Binary cycle; (7)
Boiler feed pumps; (8) Electrical
apparatus; (9) Automation and con-
trol; (10) Fuels; (11) Water; (12)
Industrial plants: (13) Flue gas
sampling; (14) Peaking svmposium;
(15) Air pollution.

Study- of Double Reheat. H. Bever-
lein and H. Mitschel. B.W.K. 1961,
13 (July), 320~6 (sn German).

Fifteen different variations of a 200
Mw unit with steam parameters, pre-
heater stages and number of reheats as
variables were compared with a basic
u-'* employing steam at 2560 psi and
*  /1005° F. The savings in fuel
are in most variations negatived by
Increased capital costs and payment of
nterests on the excess capital used.
A nomogram has been developed as a
basis for diagrams by which the cal-
culation of the optimum design for
given local conditions is facilitated.

The Theory of Combined Steam and
Gas Turbine Installations. C. Seip-
Pel and P. Bereuter. Brown Boveri
Rev. 1960, 47 (Dec.), 783-99.

A comprehensive and unbiased sur-
vey of the combinations worth con-
sidering is presented and the basic
tflel‘mod_vnamic relationships are de-
nved. Thermal efficiency, capital
costs, safety, ease of control, fuel
Properties, running hours are also
considered. The economics of a typi-
cal example are investigated.

Practical Examples of Utilizing the
Waste Heat of Gas Turbines in Com-
bined Installations. W. P. Auer.

Brown Boveri Rev. 1960, 47 (Dec.),
800-25.

. Four stations, Korneuburg, Cornig-
han9 steelworks, Dudelange steel-
%7 3 and Vahr district-heating sta-
Y with different combinations of
83s and steam turbines are described.~

esults of acceptance tests are tabu-
lated.
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what use can 'xgg make of this

DIAPHRAGM
VALVE?

Check one or more of the following

[

As a power-operated line valve of
any kind, normally-open or nor-
mally-closed, with better-than-av-
erage low pressure-loss and high
flow-rate characteristics.

As a remotely-operated flow-control
valve in an inaccessible location
where reliability and long life are
important.

As automatically-controlled units
in a complexity of flow circuits,
where rapid and certain response to
control signals is significant.

As a large power-operated control
valve where the actuating power is
the actual line pressure, and re-
lease is accomplished by simply
bleeding this pressure to drain with
a small solenoid, pneumatic, or
manual valve,

INSTRUCTIONS

1. Atter voting," write your nams, com-
pany, and address in the margin.

0 0O [

2. Tear out this page and mail to:

WWW INC.

2408 GRANT AVE., ROCKFORD, ILLINOIS

One Prime Contract-One 350-Mw
Plant Installed. H. R. Drew. Pur.
Engng. 1961, 65 (May), 70-1.

The 350 Mw addition at the Hand-
ley station of Texas Electric Service
Co. has been awarded under a turnkey
contract to Westinghouse and will
consist of a pressurized furnace out-
door boiler rated at 2486 klb/hr at
2465 psi and 1005/1005 F fired by
natural gas or oil as standbv with
provision for conversion to solid fuel
firing and an outdoor tandem com-
pound four-flow turbo-generator with
7 extraction stages. The full capacity
boiler feed pumps will be driven via a
hydraulic coupling from the turbine
end of the shaft. The net heat rate is
expected to be 7892 Btu-kwh and the
total costs less than $80, kw.

Ptolemais Greece’s Largest Brown
Coal - Power. Station. T. Geissler.
Energie 1961, 13 (June). 254-62 (in
German). .

Ptolemais Power Station in Greece.
C. Koch and W. Stamm. Broun
Boveri Rev. 1960, 47 (Dec.), 826-44.
The former article deals mainly
with the characteristics of the brown
coals, the design of the boiler and its
auxiliaries, the latter article mainly
with the electrical installations. The
boiler is rated at 625 kib/h at 1260 psi
and 955 F with natural circulation and
corner burners supplemented by oil
burners for ignition and low load
operation. The brown coal has a
moisture content of up to 60 per cent,
ash content of up to 24 per cent and a
gross C.V. from 2000 to 2400 Btu/lb.

Otio de Lorenzi Accorded Honor

Otto de Lorenzi, formerly educational
director of Combustion Engineering,
Inc., was given the Percy Nicholls
Award at the Solid Fuels Conference
of the ASME at Birmingham, Ala., on
October 3, 196G1.

In granting the award Julian Tobey,
consulting engineer, cited these com-
mendable facts about Mr. de Lorenzi:

“His patient studies led to the de-
velopment of a technique for producing
colored motion pictures that permitted
the recording of actual furnace operat-
ing conditions with various tyvpes of
fuel burning equipment using many- dif-
ferenmt fuels.

“His comprehensive and authorita-
tive reference text, Combustion Engi-
necring, served greatly in the dissemina-
tion of new techniques and practices in
fuel burning throughout the world.

“Moreover, his manifold services to

the engineering societies, his many ~

papers and articles greatly enhanced
the role of the societies and the tech-
nical press in furthering the overall
knowledge of his fellow engineers.”
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Abstracts from the Technical Press—Abroad And Domesﬁc

(Orown from the Monthly Technical Bulletin, International Combustion,
} Lid, London, W. C. 1)

Fuels: Sources, Properties ond
Preparation

The Physico-Chemical Behaviour of
Bituminous Coal Structure Compo-
nents. XIII. The Heat of Decom-
position of Bituminous Coal Macerals
of Different Rank. C.Krogerand]J. J.
Das. Brennst Chemie 1961, 42 (July),
223-30 (in German).

A newly developed high-tempera-
ture calorimeter is described and the
results of measurements of heat of
reaction of the various macerals as a
function of rank and temperature
presented. It is shown that the
macerals can be distinguished by their
heat of reaction. An equation for
calculating - the decomposition tem-
perature has been deduced.

Integrated Coal-handling Scheme Re-
places Obsolete Unit Plants at North
Wilford Power Station. ]. M. Bes-
kine. Mech. Handl. 1961, 48 {Aug.),
423 -

£ tailed description is presented
of the unified coal handling recently
completed for supplying coal to the
B, C, D and E stations and possibly
further extensions. The main equip-
ment comprises a traveling wing
tripper, a traveling reclaiming crane
and hopper, wagon tippler, inter-
connecting belt convevors and bull-
+ dozers.

Coal Storage and Reclaim. A. S.
Drummond. Pwr. Engng. 1961, 65
(June), 69~71.

_The second part describes two
kinds of stackers for very large coal
StO_rage‘ plants, a traveling and a
swiveling stacker, with bulldozers
used for compacting the piles and re-
“laiming,

Syroelevator, Amon. Chem. Proc.
1961, 7 (Aug.), 36-7.

This device has been developed for
‘he feeding of fine slack coal from
storage to the hopper of a chain-
3rate stoker and consists of a spiral
3le_vator in a tube with one or two
gitators with large diameter spirals
-0 loosen the coal and feed it towards
‘he intake of the spiral elevator.

201 y Pipeline. A. N. Sharp.
<oke und Gas 1961, 23 (Aug.), 336-8.
A survey is presented of: (1) The
1e‘\’elt_)pment of coal transportation
3 pipeline in U.S.A., France and

~OMBUSTION / December 1961

Russia; (2) Design calculations,
specific gravity and solids content;
(3) Pipe materials; (4) The possi-
bility of constructing a network in
Gt. Britain to supply coal to power
stations from the Midland coal fields:
(5) Economic factors.

Heat: Cycles and Transmission

A Review of Heat Transfer Literature
1060 Pt. 2. E. R. G. Eckert, T. F.
Irvine, E. M. Sparrow and W' E. Ebele.
Mech. Engng. 1961, 83 (Ang.), 50-7.

The second part reviews: (1)
Convection from rotating surfaces;
(2) Combined heat and mass transfer;
{8) Change of phase; (4) Radiation;
(5) Liquid metals; (6) Low-density
heat transfer; (6) Measurement tech-
niques; (7) Heat transfer applica-
tions; (8) Thermodynamic and trans-
port properties,

Boiling Heat Transfer. H. K. K.
Muthoo. Chem. Proc. Engng. 1961,
42 (Aug.), 348-50. .

A generalized equation for boiling
heat transfer has been developed.
Agreement between theoretical and
experimental data has been good.

Thermal Radiation Characteristics of
Cylindrical Enclosures. E. M. Spar-
row, L. A, Albers and E. R. G.
Eckert. A.S.M.E. Preprint No. 61-
SA-23 1961 (June), 7 pp.

Solutions of the radiant flux balance |

equations are presented for various
length to diameter ratios of the
cvlinder and apparent emissivities.
Local and overall heat loss have also
been calculated.

Heat Transfer by Simultaneous Con-
duction and Radiation in an Absorbing
Medium. R. Viskanta and R. J.
Grosh. A.S.M.E. Preprint No. 61-
SA-34 1961 (June) 10 pp.

The solution is presented of the
problem of simultaneous heat transfer
by conduction and radiation between
two diffuse, non-black, infinite, iso-
thermal, parallel plates separated by a
space filled with a thermal radiation
absorbing and emitting medium.

Forced Convection Heat Transfer
from a Uniformly Heated Sphere.
W. 5. Brown, C. C. Pitts and G.
Leppert. A.S.M.E. Preprint No.
61-SA-26 1961 (June) 8 pp.

An integral method of solution for

the local heat transfer of a sphere with
uniform heat flux has been developed
and the results compared with
measurements with water over a
wide range of Re and Pr numbers:
the agreement is good. From the
experimental data average heat trans-
fer coefficients were computed. The
problem is of interest in the nuclear
field where spherical fuel elements are
to be cooled by a liquid or gaseous
medium.

Steam Generation and Power
Production

The Evaporation Process with Self-
Circulation in the-Vertical Tubes. E.
Kirschbaum. Chem. Ing. Tech. 1961,
33 (July), 479-84 (in German).

In the lower part of a vertical
evaporating tube steam bubbles are
generated which are immediately con-
densed in the liquid core and thus
influence the heat transfer in the
whole tube. The tube wall and
liquid temperatures were measured
and pressures determined sub-
sequently. Conclusions drawn on
origin, disappearance or increase of
these bubbles, and other movements
of the liquid-steam mixture were con-
firmed by film and slow-motion
pictures. Itisshown that up to 80 per

YCOMPACT”
ANNUNCIATORS]
T

"I STANDARD AND
CUSTOM DESIGNS

Whether your system needs a stand-
ard or custom design—every ‘‘coM-
PACT' annunciator has plug-in relays
with auxiliary contacts for inter-
locks. Cabinets are designed for
either panel or surface mounting.
Standard optics include:

« Hermetically sealed relays
= Built-in lamp tester
» Weather proof enclosure

for details*

COMPACT CONTROLS CO. inc
18 ROOSEVELT AVE., SYOSSET, NEW YORK
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cent of the total heat available is
transferred from the tube to the water
by the formation of bubbles and their
subsequent condensation.

Pressure Vessels for Gas-cooled
Graphite-moderated Reactors. M. J.
Noone and R. F. Bishop. J. Brit.
Nucl. Energy Conf. 1961, 6 (July),
253-65.

The design, fabrication and installa-
tion of steel pressure vessels for

various reactors are described.

The New High-pressure Cyclone
Boiler at Wilton. E. Holmes-Smith,
J. Lister and P. V. Liddell. J. Inst.
Fuel 1961, 34 (Aug.), 307-23.

The boiler is rated at 530 klb/h at
1700 psi and 1065 F and provided
with 2 cyclone furnaces in which the
primary coal-air mixture is injected at
a secant to the tangentially injected
secondary air. Each cyclone is
directly fed by two beater mills,
each supplying alternate ports (6 in
all). The slag from each cyclone
flows through a discharge slot into a
secondary furnace with a slag hole
near the front wall and midway
between the two cyclones. Details
are given of ash fusion pcints of coals
used, auxiliary power required, ash
retention, tube erosion and iron
attack and measures taken against
this. and on pressure drop in the
cyclone vortex. Where possible com-
parison is made with the performance
of a pulverized coal fired hoiler of the
same cize and for the same steam
conditions.

'Czechoslovak Cyclone Furnace for

Low-grade Fuels. - B. Lumpouch.
Czech. Tech. Digest (SNTL) 1961, 3
(June), 15-19,

Design details are given of: (a)
an outdoor vertical-cyclone boiler
delivering 75 tons steam per hour at
588 psig and 788 F; its open pulveriz-
ing and drying circuit permits a
large varietv of fuels to be burnt;
and (8) a horizontal-cyclone boiler
delivering 75 tons steam per hour at
940 psig and 932 F equipped with
an auxiliary hot-air cycle which
effects a 6 per cent saving in fuel.

From C.E.G.B. Digest 1961, 13
(Aug. 5), 2295.

The  Vekos-Powermaster Boiler.
Anon. Steam Engr. 1961, 30 (Aug.),
377-80.

The boiler is designed as a packaged
unit for solid fuel firing and consists of
a Vekos stoker fitted inside a three-
pass dry-back economic boiler. It
can use practically any type of coal
and achieves efficiencies above 80 per
cent witbout economizer or super-
heater. The boiler has a built-in
multi-cell grit arrester—and double-
firing of the collected grit and thus
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COUNTERFLOW™

A Better Method of
Regenerating De-ionizers

THIS PATENTED METHOD
PROVIDES MORE EFFICIENT
OPERATION OF WATER
PURIFYING EQUIPMENT.

In conventional ion-exchange
equipment (demineralizers), water
flows downward through a bed of
ion-exchange resin until the resin
is “exhausted” or loaded with ions.
Then, the resin is regenerated by
dowmvard passage of acid or al-
kali,

During the service cycle, the ions
most difficult to exchange concen-
trate near the bottom of the bed —
sodium in the cation resin and
silica in the anion resin. Down-
flow regeneration meaas these ions
are contacted by partially-spent
regenerant, unless large excesses
of regenerant chemicals are used.
As a result, they are not completely
eluted from the bed, and are grad-
ually leached out during the follow-
ing service run.

In COUNTERFLOW* equip-
ment, service flow is down,
butregenerant flow is upwards,
with a “barrier” to prevent
fluidization of the resin. The
result — greater regenerant
economy, and leakage of un-
wanted ions reduced by 50%
to 75%. COUNTERFLOW*
IonXchangers are now pro-
viding high quality low-silica
boiler feed water in central
power stations. The original
results observedt in the first
large installation in 1956 have
been shown to be typical.

(1 Caskey and Harding, American
Power Conference, 1957).

*COUNTERFLOW ¢ the trade-
mark of Hlinois Water Treatment Com-
bany equipment uiilizing an up-flow
mesthod of regeneration with a “barrier”
to keep the bed from expanding,

U.S. Patent No. 2,891,007,

For detailed information, address:
ILLINOIS WATER TREATMENT CO.

gga CEDAR ST,, ROCKFORD, ILLINOIS

W YORK OFFICE: 141 E.
[ 4 44th S1., New York 17, N.Y.
NADIAN DT, Pumps & Solteners, Ltd., London, Can.

-

_-conforms to the requirements of the
Clean Air Act.

It can casily. po
converted to oil or gas firing ot
equipped for firing any combinatjoy
of coal, oil or gas. A table gives test
results obtained on a prototype boiley,

Testing of a 3000-kW (th), Liquid.
Metal, Model Steam Generator, L.
J. Webster, D. E. Fletchall and p,
Logan. A.S.M.E. Preprint No. ¢}.
SA-46 1961 (June), 12 pp.

Two designs of heat exchangers for
transferring heat from liquid sodium
to water and steam are described ang
the results of tests presented, Qpe
heat exchanger contained a naturaf
circulation evaporator, the other g
kettle evaporator, and both the same
superheater. The occurrence of cor.
rosion and weld cracks and thejy
causes are discussed. The heat traps.
fer mechanism in the evaporator ang
superheater is analysed.

Steam Boiler Damage through Failure
of the Automatic Controls. H. Peters,
Tech. Uberw. 1961, 2.(Aug.), 297-301
(in German).

The number of boilers damaged
through non-functioning of automatic
controls (water level and firing rate) is
increasing because insufficient at-
tention is paid to feed water treat.
ment and maintenance of boiler and
control  fittings. Some  typical
examples are illustrated. Recom-
mendations are made with regard to
improving maintenance schemes and
supervision and to better design of
controls and their installation.

et
Repeated Acid Cleaning of Boilers.
J. K. Rice. Combustion 1961, 33
(July), 45-8.

The occurrence of corrosion in
boilers acid cleaned several times,
especially those without proper feed
water treatment, has been studied.
It was found that certain types of
organic dispersants in deposits ab-
sorb or react with the inhibitor and
thus cause the corrosive attack by
the acid cleaning medium. It is
stressed that acid cleaning should not
replace correct feed water treatment,

k4

Water-Side Corrosion and Water
Treatment

Feed Watef Preparation by Complete
Demineralization in the Power
Stations of Electricité de France. R,
Rath. Chal. et Ind. 1961, 42 (]nly),{_
207-@ (in French). - e
Of the 20 most productive Frenq‘l‘?;
power stations 11 or 63 per cent of thes~
total capacity installed use totali
demineralization. The first tabl&t®
gives the principal characterislf iy
of these 11 stations (total capatiiy

- “




Peducing Corrosion of Power Plant
Condenser Tubing with Ferrous Sul-

te. T. W. Bostwick. Corrosion
1961, 17 (Aug.), 12-19.

Severe corrosion by river cooling
ws of condenser tubes made of
al.  sium brass tubes was completely
stopped by admixture of ferrous
sulfate to the water. Details are
given of amounts used, frequency of
additions, effect of chlorination, acid
cleaning (liquid and foam) on pro-
tective layer formation. The causes
of the corrosive attack are discussed.

Gas-Side Corrosion and Deposits

Effect of Sunlight on Corrosion. L. C.
Rowe. Corrosion 1961, 17 (June),
93-4.

High energy ultraviolet light in-
creases the corrosion rate, infra-red
light reduces the effect of subsequent
exposure to ultraviolet light. Visible
light has little effect on corrosion rate.

Introducing Boron _Silicide. E.
Colton. 'Nucl. Engng:- 1961, 6 (Aug.),
324-5.

Boron silicides have a high corrosion
resistance once 2 thin protective
‘boron silicon-oxygen film has formed
on the surface. The powder can be
formed by oxide bonding or self-
bonding and in its final form, e.g.,
control rods, has an excellent thermal

‘shr * resistance.
Ash and Clinker. J. N. Williams.
Pwr. and Wrks. Engng. 1961, 56
(Ang.), 655-9. -

The difference between ash and
clinker, the formation of hard and
sof[: clinker and the influence of ash-
fu.sxon temperature on the formation of
clinker are discussed. Characteristics
of pulverized fuel ash and problems
tnvolved in its disposal are described.

Power Generation and Power Plant

Detecting Service Failures in Power
Pla:nts. Pt. II. Examples. H.
;:?lfglsch. Combustion 1961, 33 (July),

The various types of defects leading
to failure are discussed. Examples are
Biven of notches initiating cracks,
Cracks produced by forming, fabrica-
tmfl- welding or heat treatment,
atigue failures, corrosion, metal-
!urglcal “notches™ (brittle condition
12 the metal), incorrect base metals
and casting defects. The prevention
ol these failures by the most suitable

etection method is indicated in
each case,

ge' Power Station West. Anon.
"s.-s. Boil. Ho. Rer. 1961, 76
(July), 228-33,

The total capacity of this recently
Completed power station is 240 Mw
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what use can Ei_l make of this

DIAPHRAGM
VALVE?

Check one or more of the following

[]

As a power-operated line valve of
any kind, normally-open or nor-
mally-closed, with better-than-av-
erage low pressure-loss and high
flow-rate characteristics.

As a remotely-operated flow-control
valve in an inaccessible location

- where reliability and long life are
important.

As automatically-controlled units
in a complexity of flow circuits,
where rapid and certain response to
control signals is significant.

As 8 large power-operated control
valve where the actuating power is
the actual line pressure, and re-
lease is accomplished by simply
bleeding this pressure to drain with
8 small solenoid, pneumatic, or
manual valve.

INSTRUCTIONS

1. Atter “voting,” write your name, com-
pany, and address in the margin.

1 O O

2. Tear out this page and mail to:

@MWW INC.

2408 GRANT AVE., ROCKFORD, ILLINOIS

comprising two 30 Mw and three 60
Mw units with four 180 klb/h and
nine 220 kib/h boilers, The small
boilers operate at 650 psi and 925 F
and are of tridrum design, the larger
ones at 950 psi and 925 F, three of
single drum and six of bidrum design,
all are stoker fired. All boilers are
provided with automatic combustion
and superheated steam temperature
control.
is 2000 t/day or 60,000 t/vear. The
30 Mw turbines are two-cylinder,
the 60 Mw turbines three-cylinder
machines, the former with four, the
latter with 5 stages of feed heating.
The 30 Mw generators are air-cooled,
the 60 Mw generators hydrogen
cooled in a closed circuit.

1200 Mw Station for E. Lothian.
Anon. Elect. Times 1961, 140 (Aug.
17), 239.

Consent is being sought for a 1200
Mw power station near the village of
Cockenzie on the Firth of Forth to
be supplied with coal at a rate of
10,000 t/day from Monktonhill and
Bilston Glen. Four units of 300 Mw
each are to be installed.

Refiring Grit at Kingston. Anon.
Elect. Times 1961, 140 (July 27), 113.

On the chain-grate fired boilers at
Kingston power station the proportion
of coke breeze in the fuel has been
increased ‘from 235 to 65 per cent and
the coal used is mainly washery fines
and slurrv. Oil burners and hot
gas recirculation -are used to improve
ignition. The increased grit is bri-
quetted with low-grade coal and pitch
and refired and results in the pro-
duction of clinkers for which there is
a ready sale. The cost per unit sent
out is only 0.54 @ compared with 0.74
d when burning coal of a C.V. of
10,000 Btu/1b.

Ptolemais Greece’s Largest Brown
Coal Power Station. Pt. II. Opera-
tional Results. T. Geissler. Energie
1961, 13 (July), 297-306 (in German).

The characteristics of the brown
coal are detailed which caused flame
pulsation, delayed combustion and
excessive superheater temperature but
no deposit formation and a good
cleaning of all surfaces, including
economizer and air preheater without
erosion. To stabilize combustion
and reduce ignition time separation of
pulverized coal and mill vent gases
was introduced, a refractory lining
in the burner zone installed and the
burner design altered. This resulted
in a stable flame down to 20 per cent
full load without additional oil firing,
constant superheated steam tempera-
ture down to 25 per cent full load with
a maximum emplovment of spray
desuperheating of 7 per cent and a
thermal efficiency at full load of 86
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PHOTO- ELECTRIC
RECTIVIR MOOLL RS

CLEAR UP THIS PICTURE
AT AMAZING LOW COST

AND SAVE FUEL DOLLARS

Reliance Smoke Density Meters
and Alarms are unsurpassed for
versatility. They succeed where
others fail. They monitor boilers,
incinerators, air conditioning ducts
-— they mount almost anywhere,
simply and -accurately—and they
indicate, record, sound alarm and
control burners, air jets, fans, etc.

Check these features which mean trouble free equipment:

e Compensated electronic circuit—
no voltage regulator required.

e Simple, inexpensive installation.
Unique mounting brackets assure
permanent alignment and minimum
dust problem.
¢ Rugged industrial components de-
signed for extra long life.
® Only three simple steps to set
equipment in operation.
e Standard units include:
Clear or excess smoke signal
lights
Terminals for alarm or recorder

Rﬁh‘[i

ASISYAYENT
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Ringelmann meter indicating
smoke density

Compensator for dust accumula-
tion

Sealed beam light source—good
for years of service.

® Added options:
Plug-in Time delay relay
Recorders
Agents are located across the
nation.
Call or write for bulletin on our
complete line of automatic com-
bustion controls.

RELIANCE INSTRUMENT

- Division of ELECTRO-MECH Corp.
500 Livingston St, Norwood, N. J. ¢ POplar 8-5770

per cent. It was possible to opem{é
the boiler for over 10,000 h withgys
cleaning.

Putting the Digital Computer to Wy
at the H. B. Robinson Plant. W B.
Kincaid and H. Wachtel. (op,.
bustion 1961, 33 (July), 38—44.

The MARC (Monitoring and Re.
sults Computer) system installed a¢
the Robinson station of Carolina Power
and Light Co. is described. It gap
scan up to 395 variables at a rate of 3
per second and prints out an alarm
if any value is not normal, logs up to
100 variables on 2 typewriters apg
averages or integrates selecteq
variables every 24 h. It also produces
on request, gives a trend record angd
can make modifications to the storegd
program. The equations developed
for calculating performance are re.
produced. The establishment of the
computer program and its modifica-
tions based on actual performance datg
is described.

W. H. Sammis Power Plant Unit No,
3 Undergoing Tests. R. L. Criswell.
Heat Engng. 1961, 36 (May/June),
3410,

The W. H. Sammis power station of
Ohio Edison Co. is planned for g
total net output of 692 Mw from four
173 Mw units. Each boiler is rated at
1250 klb/h at 2450 psi and 1050 F
with reheat to 1000 F. Superheated
steam temperature can be - held
constant by coolers from !/; to full
load, reheated steam temperature
from !/; to full load by by-pass
dampers. The boilers are equipped
with 15 intervane burners in the
front wall supplied with coal from 5
bowl-type mills. Each furnace is
subdivided by 2 steam-cooled parti-
tion walls into 3 cells, the walls
representing  radiant  superheater
surfaces.  Difficulties were experi-
enced with steam flow reversal at
low loads in some division wall
tubes; installation of orifices to
increase full load pressure drop was
successful.

Heat Power Station with Hot Water

- Supply over a Long Distance and a

Difference in Level of 406 ft. K.
Viktorin. B.W.K. 1961, 13 (Aug),
362-8 (in German).

In an Austrian textile firm with
several works sited on a small river
over a distance of 1.5 miles and &
level difference of 406 ft the problem_
of adequate heat and power supply.
arose. After extensive studies ;it
was decided to build a new power,
station at the lowest level with thé
easiest access to the railway for thg.
incoming coal and fuel oil and;$05;
supply the works with high-pressuf#
hot water in closed circuit, an expafd®,
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.gion tank under nitrogen pressure at
-Sihe highest level keeping the system
"4 der constant pressure. Two boilers,
“each rated at 26,500/32,000 1b/h at
925 psi and 935 F supply a 3 MVA
» ~bogenerator operating against a
k-pressure of 85 psi. Steam at this
pressure is used to heat the water to
320 F, preheat the water for storage
and for process in the adjoining works.
The flow and return lines are-above
ground for most of their lengths to
save installation costs. ' The boilers
are provided with traveling grate
stokers and oil burners for the separate
or simultaneous firing of coal and oil
. but because of the much lower cost
of the fuel oil (77 Austrian shillings
per 1 X 10% Btu for oil as against 90
Austrian shillings for coal) this has
been used exclusively in recent months.
A dolomite-like additive is injected
into the furnace; neither deposits nor
corrosion (high or low temperature)
have been experienced during 2 years
of operation.

Modernizing a Steam Power Plant.
Anon. Steam Engr. 1961, 30(Aug.),
368~73.

The new boilerhouse at the London
works of Bryant and May Ltd.
contains two horizontal drum, double
pass, double header, natural circula-
tion water-tube boilers each rated at
16,000 lb/h at 230 psi and 530 F,
©  ’pped with economizer and pressure
, 4l burner for a turndown ratio of
4:1 firing 950 sec oil. The thermal
efficiency of the boiler exclusive of
economizer and air heater is over 80
per cent, The steam is supplied to
380 kw turbogenerator runming in
parallel with the Grid. Part of the
condensate is used in unit heaters for
Space heating. The exhaust steam
from the boiler feed pumps is used
either for heating the fuel oil or the
feed water.

A  Canadian Chemical Company
Chooses Coal. Anon. Coal Utiliza-
tion 1961, 15 (July), §-10.

Coal for the Sarnia works of Dow
Chemical Co. of Canada is brought by
Self~unloading lake ships from Lake
Erie up the St. Clair river and dis-

ROCKWELL-REPUBLIC

MP-12 Analogger combines
continuous integrator

with 3-15 psig square rooft
extracting receiver

Rockwell-Republic’'s MP-12
Analogger is a one-to-four pen,
12” circular chart pneumatic
receiver recorder. It offers a 3~
15 psig square root extracting
receiver and a continuous inte-
grator, making it ideal for flow
measurement.

The receiver converts a 3~15
psig differential pressure signal
to a linear flow record. The
integrator, based on Rockwell-
Republic’s time-proven watt-
hour meter principle, catches
swings and integrates all of the
flow to provide an up-to-the-
moment total.

INTERCHANGEABLE
PLUG-IN RECEIVERS

The MP-12 Analogger’s quadrant
design permits a wide variety of
recording and integrating combi-
nations to meet your exact needs,
For example, up to four completely
unitized plug-in receivers may be
quickly and easily installed for
recording process variables. Or,
Rockwell-Republie continuous inte-
grators may be employed in either
or both of the upper quadrants.

LIGHTWEIGHT AND COMPACT

Every aspect of the MP-12 Ana-
logger’s design from its aluminum
case to its compact (requires only

r-'--------------

153" x 17%" of panel area) con-
struction makes for efficient panel
utilization, All connections are at
the rear of the case.

ACCURATE CALIBRATION

The MP-12 Analogger’s basic re-
ceivers are factory calibrated to
within +0.5%, of chart range span.
All adjustment points require only
a screwdriver to make receiver out-
put settings.

For more information about the
MP-12 Analogger and other
Rockwell-Republic instruments and
controls, just mail the coupon. rr-27

REPUBLIC INSTRUMENTS
AND CONTROLS
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mare Line producis ay

ROCKWELL®
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radial stacker Eit 2 rate of 2500 t/h D VRC Ratio Computer O Control Stations D Recorders
™ C L 20 . l 3 Control Valves 3 Drive Units O V-5 Gauges ' .
€ stacker can travel through an J O Desuperheating & Pressure Reducing Systems 03 Flow Meters |
arc of 150 deg. and repositions itself 3 Etectronic Control Systems 0 Pneumatic Contro! Systems !
When a pile has reached a predeter- i i
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central hopper from which it is ; [ Address |
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rated at 300 kib,h at 1415 psi eng
880 F, the third at 300.6 kib/h g¢
475 psi and 935 F, but all operated o¢
475 psi and 575 F until back-pressure
turbogenerators are installed. The
boilers are equipped with Turbe
Furnaces with liquid slag removal ang
fly ash refiring.

57 Varieties Rely on Coal. T, §.
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food factory at Pittsburgh neces.
sitated the replacement of the olq
boilers by new ones. First twg
spreader stoker fired boilers each
rated at 70,000 lb/h at 600 psi and
750 F and a thermal efficiency of
82.7 per cent were installed, later 5
boilers rated at 40.000 lb/h at the
same steam conditions and an ef.
ficiency of 83.5 per cent. These

."

4

il ' . . Spicer.  Coal Utilisation 1961, 1§
E o ® Longer Service Life Ciony, 142

! W o The greatly increaseq steam
i ’ lower Malntenance cOs’s demand of the H. ]J. Heinz Co.g
?'

® Saving Installation Time
® Smaller Inventory of Refractories

7
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ducer of castable refractories, offers
MOLDIT.

With Moldit—mixed as ordinary
concrete—you pour, cast or gun
your own refractories in any size
and shape, fast. There's no ram-
No high-cost
inventory of special shapes to main.
tain.

ming or pounding.

MOLDIT LASTS—outlasts the rest.
It's stronger, more resistant to ther-

. mal shock and abrasion, impervious

to moisture. Plant after plant re-
ports reductions of as much os
90% in repair and maintenance
costs when Moldit Castables replace

other refractories:

Manufocturers of l

Ashpit of large coal-fired boiler completely
"gunned"” with R&l ‘Moldit, Records show
not a single repoir required in 11 years of
constant service.

Gunning o 5%" thickness of Moldit Chrome
Refractory on @ boiler ficor for moximum
resistance to molten slag. Such floors hove
been in service for 6 to 7 years without
o failure.

FOR EVERY REQUIREMENT

There are Moldit Refractory and Insulating
Refractory Cemenis for all requirements.

Send for cofolog on Moldit Castables.
Also get the story an R&! Super #3000, the
truly “wondes'’ refractory bonding moriar.

Costable and Bonding Refractories; FURNACE BLOK;
Blankets, Block, Plestic ond Fill Insulotions.

latter boilers are equipped with jet
ignition chain-grate stokers which
do not require refractory arches but
rely on overfire air jets in the fromt
wall for rapid ignition and complete
combustion. The 3/,-in. coal is tem-
pered by steam to a moisture content
of 10-12 per cent. The steam is
expanded in two 3000 kw turbo-
generators exhausting at 115 psi
and 450 F to the process mains,

Atomic Plant is Announced by PG
and E. Anon. Elect. Wrid. 1961, 156
(July 10), 54.

Pacific Gas and Electric Co. is
applying for a licence to build a 325
Mw gross and 313 Mw net nuclear
power station at Bodega Bay. The
reactor will be of the direct-cycle,
boiling water type with forced circula-
tion and internal steam separation,
the fuel 73 t of uranium oxide pellets,
2.5 per cent enriched, in stainless stee]
tubes. The turbine will receive
steam at 1000 psi and 544 F. The
thermal efficiency will be 32.53 per
cent. It is estimated that power can
be produced at 5.62 mills per kwh
against 5.77 mills/kwh when using.
oil and a load factor of 90 per cent.

Materials and Manufacturing -
Processes =

.
e

Iron, Carbon Steel, and Alloy Steel.
H. S. Link and R. J. Schmitt. Ind.
Engng. Chem. 1961, 53 (July), 590-
5.

A review of the literature published
during 1960 dealing with new or
improved alloys, their welding and *~
corrosion. o

Stainless Steels and other Ferrous '
Alloys. W. A. Luce and J. H. Pea; 4
cock. Ind. Engng. Chem. 1961,°88:2
(July), 586-9. ok

TROES)
P

< 3
[ X

December 1961 / COMBUSTION %




- This review of the literature of the
past year deals with: (1) General;
(2) Corrosion; (3) Mechanical prop-
erties and structure; (4) High tem-
perature properties; (3) Welding;
(6) Manufacture, metal working and:
sur treatment; {7) Miscellaneous
iron _use alloys.

Corrosion of Carbon and Low-Alloy
Steels in Out-of-Pile Boiling-Water-
Reactor Environment. D. C. Vree-
fand, G. G. Gaul and W. L. Pearl.
Corrosion 1961, 17 (June), 95-102.

Data and metallographic and visual
observations of specimens tested in
saturated steam, saturated water and
a steam-water mixture at 5453 F and
1000 psi are reported. No appreciable
difference of corrosion rates between
;arbon steels, high-strength low-alloy
ind alloy steels were found, but these
vere higher than those of Type 300
tainless steel.

‘he Connection of Zircaloy-2 with
itainless Steel for Operation over a
Vide Temperature Range. C. G.
duff.  Nucl. Sci. Engng. 1961, 10
fuly), 278-84.

A method of joining Zircaloy-2
ad stainless steel using a controlled
tpansion  transition  section is
sseribed.

xidation of Iron-Chromium Alloys
750-1025 C. 'D. Lai, R. J. Borg,
. J. Brabers, ]J. D. Mackenzie and
E ‘chenall. Corresion 1961, 17
uly,, -J8-16.
Alloys containing from 0.2 to 10
v cent Cr were exposed in an oxidiz-
; atmosphere to temperatures of
3-1025 C, the corrosion rates
:asured and the corrosion products
umined. Oxidation rates decreased
b increasing Cr content. but no
iple rate law could be deduced.

th Temperature Aqueous Corro-
a of Aluminium-Plutonium and
minjum Silicon-Plutonium' Alloys.
C. Bowen. Corrosion 1961, 17
Iy), 12, :
he tests carried out in water at
C showed that the corrosion
stance increased with increasing
percentage. Addition of silicon
eased the corrosion resistance.

1 Temperature Aqueous Corrosion
\luminium-Uranium and Alumin-
-Silicon-Uranium Alloys. H. C.
en and R. L. Dillon. Corrosion
17 (July), 9-11.

uminium-uraniumand aluminium-
yn-uranium alloyvs were sheathed in
oy and then exposed to de-
ed water at 350 C through a
in. hole in the cladding. Al
s « 14 contain more than ¢
rent wranium, Al-Si alloys with
> 6—per cent uranium were also

actory.
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A SEAL OF INTEGRITY

BIRD-ARCHER
WATER TREATING CONSULTANTS

(SINCE 71%00)
ENGINEERING + CHEMISTRY = BIRD-ARCHER SERVICE

Ask yourself . . .

“What ean I get from Bird-Archer Water Treating Service that I may
not be getting now ?”

The answer is in the Bird-Archer “8-Point’ Service Program

This is not merely a check-off program; it involves the personal interest
of the Bird-Archer Man. It is his integrity and attention that makes

the big difference for you in Keeping your plant free of water problems
for power, process or cooling.

8 Ways You Can Be Helped
m  Complete studies of your use of water or steam.
m  Exhaustive analysis of water supplies starting at source.

®  Modern laboratory with seasoned chemists specializing in water
analysis and research.

m  Operational changes where necessary.
m  Custom formulated chemical treatments for your specific needs.

m  Complete analysis of savings and benefits where additional equip-
ment may be helpful.

B Instruction of your personnel by experienced technicians in accurate
control and test procedures.

®  Periodic call-backs by your Bird-Archer Service Engineer to be sure
you continue to get the best possible results.

L Z31-21

.j_m ) BIRD-ARCHER
T\;a" WATER TREATING CONSULTANTS
J=

The BIRD-ARCHER Company, 4337 N. Americsn Si., Phila. 40, Pa./Ncw York ¢ Chicago

The BIRD-ARCHER Co,of California, 415 Brannan $t.,San FranciscosOffices inCanada and Mexico
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Power Station Optimization . . . 18
A. Sherry

Every plant superintendent feels the need for a yardstick to
help him in getting the optimum returns from the many
million dollars his power plant represents. Here is one of
the very few attempts we have seen fo dofe.
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The Annual ASME Meeting initially reported in our December
issve is given a further paper abstract report.
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5000 Psiand 1150F . . . 37
J. F. Harlow

The title conveys the overall treatment by the author whose
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station gives this paper the depth of defoil and background
to estoblish it as a most important bench mark for future
power generation plant design.

Steam Power Plant Clinic . . . 50
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In this issve of o long-sianding reader favorite the author
describes the effect of turbine boiler feed pump drive on
conditions at the boiler feed pump suction.
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"»i Abstracts from the Technical Press—Abroad And Domestic

ARy

(Drawn from the Monthly Technical Bulletin, International Combustion,
Lid, London, W. C. 1)

Instruments and Controls: '
Aspects of Power Plant Automation.
M. Birnbaum, G. Kotnick and D. M.
Sauter. A.S.M.E. Preprint No. 61-
SA-65 1961 (June), 8 pp.

An investigation has been carried

out based on an actual plant unit’

(Crombie No. 2, Philadelphia Electric
Co., 200 Mw) to establish which
parts of the system should or should
not be automaticallv controlled and
- how far a digital computer could be
used to: (1) Data logging, monitoring
and results printing; (2) Sequencing
the plant through starting, stopping
and operation; (3) For praportional,
reset and rate actions required for
stability of plant variables during
disturbances and load changes. It
is concluded that all parts of the
system can be safelv automated with
the exception of coal firing. The
economics of a computer controlled
plant are discussed.

amic Representation of a Large
uder-Turbine Unit.  J. H. Daniels,
M. Enns and R. D. Hottenstine.
A.S.M_E. Preprint No. 61-SA-69 1961
(June), 16 pp.

A mathematical analvsis has been
made of the entire boiler, turbine and
heat cycle of a large unit based on the
200 Mw Crombie No. 2 unit of Phila-
delphia Electric Co. to develop tech-
mques for the construction of dvnamic
models from which controls can be
designed. Results of digital com-
puter solutions for a number of im-
bortant plant variables are given as
functions of time in response to
Plant actuators. The appendix gives
the assumptions and development of
the equations used.

Measurement of Corrosion. Anon.
Coke and Gas 1961, 23 (Aug.), 344.

The “Corrosometer” of American
Origin now available in Gt. Britain is
Stitahle for measurement of corrosion
of metals and alloys in the laboratory,
Process and storage plants by giving a
direct reading of the corrosion rate in
less than a minute. The readings
fmm the probe are direct in micro-
Inches or centimeters.

suring Microgram Quantities of
Dissolved Oxygen. Anon. Puwr. and
Tks. Engng. 1961, 56 (Aug.), 667-8.

"~ ihe instrument 1is completely

-
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specific to oxygen down to concentra-
tions below 1 gram in 2000 million
grams of water, operates on the gas
transfer method of apalysis and is un-
affected by the presence of impurities
or chemicals used in feed water treat-
ment. The analyzer can be combined
with a recorder with two ranges of
reading, 0-0.01 ppm and 0-0.10 ppm.

Nuclear Power Control. F. H. Belsey.
AEI Engng. 1961, 1 (July/Aug.), 260-
70.

The characteristics of a power
reactor on load are set out and the
requirements and methods of func-
tioning of its control system described.

Nuclear Energy

Reactor Materials and Radiation
Damage. G. E. Darwin and A. A.
Johnson. Nucl. Pwr. 1961, 6 (Aug.),
69-75.

A survey is presented of the
contents of papers read at the Con-
ference organized by the C.E.G.B.
at their new Berkeley Nuclear Lab-
oratories. These dealt with damage
flux determinations, focusing col-
lisions, direct and indirect methods of
observing defects, irradiation harden-
ing. fracture, corrosion, growth and
swelling.

The Safety of Research Reactors.
J. F. Croft. Nucl. Pwr. 1961, 6
(Aug.), 76-9.

The dangers involved in fission
chain reactions, the hazards arising
from it and the possibility of guarding
against them are discussed. The
safety measures incorporated in
various types of reactor.and their
reliability are described. )

On-Load Refueling Problems. K,
H. Dent. Nucl. Puwr. 1961, 6 (Aug.),
69-74.

The problems and especially the
hazards which may arise in on-load
refueling of nuclear reactors are
discussed and the economic ad-
vantages and disadvantages set out.

Experimental On-Load Fueling of
Calder Hall Reactors. Anon. Engi-
neer 1961, 212 (Aug. 11), 241.
Experiments simulating on-load fuel
charging as to be carried out in the
civil reactors were conducted at the
Calder Hall reactors to check if the

v

fuel elements would withstand the
temperature changes. No significant
effects were found. Similarly, the
effect of thermal cycling on fuel
elements was studied at Calder Hall
and again no ill-effects were found.

Basic Radiation Effects Reactor.
Anon. Nucl. Pwr. 1961, 6 (Aug.), 75.

The BRER has been designed to
provide a high-level, high-energy neu-
tron fiux with low thermal neutron
and vy-ray background and a neutron
energy spectrum peak between 10
and 1000 keV. The reactor is rated
at 1 Mwt and has a core volume of
6.9 1 with fuel elements of U235 +
2 per cent Zr clad in Zircaloy-2, a
maximum surface temperature of
210 C and a lead 4 steel reflector.
Coolant is NaK with an inlet tem-
perature of 60 C and an outlet
temperature of 177 C. Some details
of the design are given.

Belgium’s Novel Research Reactor—
BR-2. Anon. Nuc. Engng. 1961, 6

" (July), 276-80. .

The shape of the reactor vessel i
that of an hour glass due to the bun-
dling of the core access channelsin the
centre and their splaying out along
the generating lines of revolution of
hyperboloids to maintain a negative

"COMPACT”
| ANNUNCIATORS |

" STANDARD AND
1l CUSTOM DESIGNS Il

Seinse

Sasgan
DAY AW \’i t.i u!‘
BALIRIAREEITERTEIE N

Whether your system needs a stand-
ard or custom design—every *‘com-
PACT” annunciator has plug-in relays
with auxiliary contacts for inter-
locks. Cabinets are designed for
either panel or surface mounting.
Standard optics include:

« Hermetically sealed relays
+ Built-in lamp tester
» Weather proof enclosure

for details:

COMPACT CONTROLS CO. INC.
19 Maxwsll Ave., Oyster Bay, LI, N.Y,
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coeflicient and 1o ODiain a pURLMUmM
critical size mass. This also allows
‘sufficient space between channels to
make good seals where.they pierce
the reactor pressure vessel. The
fuel is 90 per cent enriched uranium
alloved with 75-80 per cent Al in Al
sandwich. The core moderator and

. reflector is light water and beryllium,

the coolant light water at 174 psi and
40 C at the inlet and 142 psi and 47 C
at the outlet. The research facilities
are described.

KCompact Reactor Development for

Ground Nuclear Power Applications.
M. A. Rosen, T. W. Mclntosh and
R. A. Duval. A.S.M.E. Preprini
No. 61-SA-42 1961 (June), 11 pp.

The development of nuclear power
plants in the range of 3 to 8.2 Mw
(th) of the boiling water type and of
10-28 Mw (th) of the pressurized
water type for the American army
is outlined. These plants have to be
so compact that they can be easily
transported to their fixed destination
or can be transported intact and
moved from site to site.

Symposium on the Dounreay Fast
Reactor. Various Authors. J. Brit.
Nucl. Energy Conf. 1961, 6 (July).
159-252.

The complete tests of the contribu-
tions to the symposium are presented:
(1) Introductory paper by R. V.
Moore and R. Hurst; (2) Design and
construction of the DFR core, re-
actor vessel, fuel handling equipment
and shielding, by J. Tatlock, A. G.
Frame, P. K. Richards and R.
Bellinger; (3) Design and construction
of the DFR heat-transfer circuits,
steam-generating plant and reactor
control svstem, by R. R. Matthews,
W. G. Hutchinson, P. K. Richards,
A. S. Fenemore and M. H. Ewbank;
(4) Dounreay Fast Reactor metal-
lurgical problems, by C. R. Tottle,
D. S. Oliver and K. Q. Bagley; (3)
Dounreay Fast Reactor physics, by
R. D. Smith and D. C. G. Smith;
(6) Testing, commissioning and initial
operation of the Dounreay Fast
Reactor, by J. C. Phillips, R. R.
Matthews and W. M. J. Davies.

“Dragon’ High Temperatures Re-
actor Project. Anon. Engineer 1961,
212 (Aug. 11), 237-9.

The main contents of the second
annual report on this project published
by the O.E.E.C. European Nuclear
Agency are summarized, giving details
of research and development on
graphite and fuel elements, reactor
design and construction.

Long-term - Behavior of a Homo-
geneous Spherical Natural Uranium
Heavy Water Reactor_with Outer
Control Rod Zome. D. Schwaim.
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DEOXY-SOL

e to remove 0,
« reduce oxides
e raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time. .. yet adds
no solids.

Stocks in Newark, N. J., Chicago,
I, Los Angeles, Calif. Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount

INC.
New York 6, N. Y.

CHEMICAL CO.,
136 Liberty St.,

-

Atomkernenergie 1961, 6 (July/ ﬁug)t_
273-85 (in German).

The problem of so dimensioning the
reactor that it has a long life has beep
studied. Burn-up, poisoning ang
conversion have been taken intg
account in determining the change of
control rod position with time in the
critical state.

Nuclear Reactor Accident in Idaho,
Anon. Engineer 1961, 212 (Aug. 11),
250-3.

A further report with more detailg
of the reactor design and operation
prior to the incident has been issued,
Evidence to the extent of damage
caused has been obtained and from
this the most likely cause of the

Fuels:
aration

Research and Development on Coal,
C. M. Cawley. J. Inst. Fuel 1961, 34
(Sept.), 375-81.

Lines of research and development
in winning, storage, handling, trans.
port, preparation and utilization of
coal are reviewed and it is suggested
that the greatest scope lies in the com-
bustion field. Means of increasing
combustion, e.g., slagging (cvclone)
furnaces and fixed bed with counter-
flow, reduction in the harmful effects
of the mineral constituents of coal,
e.g., finer grinding, and automatic
mechanical handling of coal and ash
in small and medium size boilers are
discussed. The aim should be a new
system of combustion with greater.
heat release rates, lower capital costs
and higher efficiency to obtain lower
overall costs.

Coal Research. J. 8. Shannon. Re-
prinl from Proc. Roy. Austral. Chem,
Inst. 1960 (Apr.), 164-75. The vari-
ous techniques used for investigating
the chemical structure of bituminous
coal are described briefly and the often
contradictory results obtained criti-
cally reviewed. The influence of
structure on coal carbonization is
discussed.

The Chemistry of Sulfur in Coal.
P. H. Given and W. F. Wyss. B.C.-
U.R.A. Monthly Bull. 1961, 25 (May),
165-79. .
The review contains the following
chapters: 1. Introduction; 2. The
chemistry of certain sulfur compounds,
3. Decomposition of organic sulfur
compounds; 4. Alkylation of suls
fides and its use in the study of sulfur

Sources, Properties and Prep- )

in coal; 5. Desulfurization of coals, |
and cokes; 7. Appraisal and cop~ ;-
clusions. It is thought unlikely thnt,» .

an economic method of sulfur removal
from coal and coke will become avail b
able. 4;
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-Analysis of the Shatter Breakage of
:Mys‘l]'sing a Matrix Method. R.
“Berenbaum. J. Inst. Fuel 1961, 34
E{Sept.), 367-74. ’

%5 The matrix analysis technique has

k-~on applied to shatter tests of coal. ;
as been found necessary to apply a * ,
medification to allow for the variation o
of prdbability of breakage of coal in . . .
shatter tests with particle size. It is :

Pt et ——r—— gy
it SOEEE | Bt srroe + bt +

e D L R I i

thus possible to classify and predict
the shatter breakage of coal assemblies

of mixed size by a‘single parameter.. ) ‘ ‘ ”

Pyrolysis of Coal and Shale. M. ) .
Gomez and C. H. Prien. Ind. Engng.

Chem. 1961, 53 (Aug.), 674-9. ;,

The review of literature publishe(i . )
in 1960 deals with: 1. Pyrolysis o .
1cl;al (mechanism, kinetics, thermo- A'l' I. ARGE E ASTE RN U"'l L'TY

chemistry); 2. Low and high tem- :

perature carbonization; 3. Oven OIL-FIRED BOILERS it ﬂ

P et AL, s

operation, products, by-products; 4.

Pyrolysis of oil shale (general); 5. Fifteen months ago, a large east tilit laced fire- :
: Y i o F " . ge eastern utility replaced fir :
ﬁ;st’i;grepsis“::;es? ,,Regg‘;ﬁi i and brick with FURNACE BLOK in the burner and target L
- by-products. walls of oil-fired boilers. As a result of drastically ! il
' lower erection costs and excellent service life, utility SR

i Behavi f Greek " e . . ;
properties and Bebavior of Greek will now standardize on FURNACE BLOK in these walls. EREL

sequences for the Design and Opera- : o
tion of Boilers, K. Lefas. Mitt ] .
V.G.B. No. 73, 1961 (Adug.), 243-51
. (#n German).
. The various brown coal fields and
the properties of the coal and their
- ash are described. The higher quality
wn coals are mostly used for mak-
briquettes and as fuel in small
boilers provided with compartmented
traveling grates, under-grate and over-
fire air; shell-type boilers are less
suitable than water-tube boilers.
The low quality coal is used in pul-
verized form in power stations built
near the mines and requires pre-dry-
ing. Difficulties caused by deposits
and corrosion have not been experi-

ia, Target wall, 20 ft. high x 26 ft. . -y
wide, of oil-fired boiler, FURNACE ik

| BLOK “washcoated with Super X I
#3000 Refractory Mortar. After -

g nine months’ service, washcoat

brushmarks still visible.

Burner wall, 8 fi. high x 26 f1.

enced. wide, of oil-fired boiler show-
ing perfoct condition after nine
months’ service.

Heat: Cycles and Transmission

Analysis of Film Boiling on Vertical
Surfaces. J.C.Y. Koh. A.S.M.E.
Preprint No. 61-SA-31, 1961 (June),
8 pp.

Discrepancies between analytical
and experimental results made it de-
Strable to solve the film-boiling prob-
lem exactly within the framework of
the laminar boundary-layer theory
and thus to provide a basis for tests
onu the accuracy of the approximate
Solutions. The results of this new
analysis are compared with previous
approximate solutions.

FURNACE BLOK is a specially i “ ¥ )
shaped, potented, hollow refrac- :
tory unit. When BLOK units are
placed and filied, they produce ,j ‘
a true monolithic structure. NO

FORMS REQUIRED.

FURNACE BLOK INFORMATION KIT
Contains Technical information, in-
stallation photos, cost comperisons
and prices. Write today.

Steom Generation and Power Pro-
~ ‘on

Spnerical Vessels Thermal and Pres-
Sure Stresses. A. Omerod. Engineer
1961, 212 (Aug. 25), 313—4.

Caostoble ond Bending Refracieries; FURNACE BLOK;
Slankets, Bleck, Plastic end Fill Insviatiens.

Manufacturers oll
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To Your Dust
Control Problem

Thirty-five years of diversified experience in
the design and manufacture of various types
of dust control equipment assures you of an
unbiased approach to. your requirements.

If your plant needs are best served by a

mechanical collector, the Aerotec 10” Design
104, cast iron tubular collector could be the
answer.

This collector consists of multiple high
efficiency tubes, Gas is essentially introduced

tangentially through airfoil ramps with both -

vertical and horizontal component forces. The
tubular’ elements were developed specifically
to produce smooth gas flow for higher efficiency.
Tubes are easily washed down where sticky
material is handled, and the unique assembly
of removable tubes simplifies replacement if
excessive abrasion should occur.

For Catalog AI-103 write: Industrial Divi-
sion, Aerotec Industries, Inc., Dept. C,.
Greenwich, Conn. In Capada; T. C. Chown
Limited, Montreal, Toronto.

'Unbiase'd Approach

SoQesign lormuid 10T LRe Tequred
wall thickness of pressure vessels in
terms of fluid pressure, temperatyre
difference between inside and outsige
walls and maximum permissible stresg
in the material has been developed,

Thermal Stresses in the Wall of 4
Reactor Vessel with Inner Hegt
Source in Non-Steady-State-Opera-
tion. B. I. Maksimenko, K. N,
Nikitin and L. 1. Baskirov. Kern.
energie 1961, 4 (July), 569-73 (in
German).

Starting from the solution of the
non-steady-state thermal counduction
equation with inner heat source g
comparative analvsis of thermal
stresses occurring during transition
periods is carried out for plane ang
cvlindrical walls of a reactor. The
equations can be used in the calcula-
tions of fuel elements, reactor vessels
and other parts for transition periods,
starting and shutdown.

Modern Forced Circulation Waste
Heat Boiler in the Trier Gasworks,
G. Anders. Energie 1961, 13 (dug.),
343-6 (tn German).

At the Trier gasworks a vertical
forced-circulation boiler for the gen-
eration of 2540 lb/hrat 184 psi and
572 F has been installed in place of
two smoke-tube boilers. Because of
the S content of the waste gases with
acid dew point of 293-302 F the tem-
perature at the boiler exit was fixed
at 365 F and this is obtained by ad-
mixing water from the drum to the
incoming feedwater. Both passes of
the boiler are cleaned by steel shot.
The output of this boiler is 60 per cent
higher than that of the two previous
boilers.

The Merits of a Single Stage Solvent
for Simultaneous Removal of Copper .
and Iron Oxides. J. P. Engle. Com- -
bustion 1961, 33 (Aug.), 41-4.°

The theoretical basis of using a
complexing agent (thiourea) together
with an hydrochloric acid solution for
removing both iron and copper oxides
is presented and the results of field
tests described which confirmed the
soundness of the theory. Copper
bearing iron oxide matrices have been
removed much more easily by the ad-
dition of the complexing agent and cor-
rosion has not been increased.

e a2 LR L Y

Liquid and Gaseous Fue! Firing :;

Menider ) Operational Experience on Oil-fired 3

i RL X Boilers during Firing of Fuel Oil with 3
! ..G.t.”::lwi Lowest Excess Air, F. Glaubitz. %

‘ Al gy nanng s Mit. V.G.B. No. 73, 1961 (dug), -

289-96 (in German). .
AEROTEC INDUSTRIES, INC. Following an earlier account on the .
INDUSTRIAL DIVISION prevention of clogging and corrosiod -

AIRCRAFT EQUIPMENT Electro-Mechanical for the Aircraft, Missile and Nuclear Industries of air heaters of oil-fired boilers by, the: -4

R A

Other Divisions: 1 t .
ar Divisions AEROTHERM Aircraft Lounges, Passenger and Crew Seating ™ modification of the burners and ?h},;"
By
Rt g
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mum this report deals with the opera-
+tional experience of boiler No. 4, a
" yadiant boiler rated at 110/140 klb/hr
gt 626 psi and 887 F operated under
o e and provided with cormer
‘burners of the improved design. Dur-
ing the acceptance tests the excess air
1s 3.2 per cent and the thermal
<fficiency 91.4 per cent; since then
the excess air has been reduced to
2 peér-cent, the flue gas temperature
from-381 to 284 F and, together with
the closing down of the steam-air
preheater no longer required, the effi-
ciency increased to 94.8 per cent. A
total of 12,000 hr has been reached
without - corrosion or clogging with
blank metal surfaces in the convection
" pass and only a slight dust film on the
superheater. The soot blowers and
steel shot cleaners were never used.
Contributing to this success was close
attention to the whole oil and air con-
trol system.

Experience on Oil-Fired Boilers with
Corner and Front Wall Burners. P.
Ensink. Miti. 1.G.B. No. 73, 1961
(Azg.), 297-303 (in German).

The first boiler rated at 70/88 kib/
br at 953 psi and 932 F was originally
equipped with slagging furnace and
p1. coal and oil corner burners and
these later supplemented by corner
burners near the furnace roof firing
downward. Corrosion and clogging of
the air preheater occurred when part
of the flue gas was used for drving

ite lye and the flue gas was re-
-—.ned to the air preheater. Itiscon-
cluded that corner-fired boilers can be
operated without difficulties, using oil
of any kind, origin and S content if
the excess air is kept below 5 per cent.
The new second boiler designed for oil-
firing and rated at 55,70 kib/hr at 953
psi and 932 F had to be re-equipped
with modified front firing burners.

- Furnaces and Combustion

The Shock Tube as a Tool in Fuel and
Combustion Research. H. B. Palmer.
J. Inst. Fuel 1961, 34 (Sept.), 359~67.

The use of shock tubes for the elu-
cidation of the kinetics of fast gaseous
Teactions and some of the results ob-
tained in such studies are described.
It is suggested that a shock tube may
also prove a valuable tool in research
of ignition and combustion problems
of liquid and solid fuels.

Incinerator Furnace Temperatures—
How to Calculate and Control it.
H. G. Meissner. Combustion 1961, 33
(dug.), 35-9.

The calculations necessary to ob-
tain optimum furnace conditions for
the “urning of municipal or industrial
T . are presented in tables and
8;r_aphs. -
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Here 1s graphic proof of
VARIAX Boiler Fan Economy

The diagram above shows characteristic curves
for a Variax axial flow fan with controllable
blade angle and constant-speed motor. The tap
section of the diagram relates pressure and air
volume; points are indicated for various boiler
loads. Variax fans are dimensioned to work at
highest efficiency at 100% boiler load.

In contrast, a high-efficiency centrifugal fan
normally has to be so dimensioned that the
maximum capacity corresponding to 115%
boiter load is equal to maximum efficiency.

This clear-cut Variax superiority leads to de-
creased pawer consumption both at 100% load
and at part load (see lower diagram). A calcu-
lation based on a powér consumption of 1,000
hp at 115% boiler load shows that a Variax
provides a saving of 200-300 hp, under all nor-
mal working conditions compared with the best
centrifugal fans.

[
L VARIAX

True, demonstrable economy plus speedy
reguiation without sluggishness at varying boiter
loads are inherent characteristics of Variax
fans. Further advantages are: short overall
length and ideal parallel operation.

Specify Variax. Write for our booklet “Axial
Flow Fans for Boiler Draught Requirements”.

NOVENCO INC.

40 Exchange Place, New York, N.Y., Tel: HA 2-5470
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Abstracts from the Technical Press—Abroad And Domestic

. {Drawn from the Monthly Technical Bulletin, International Combustion,
_Ltd, London, W. C. 1)

I

Fuels: Sources, Properties and Prep-
aration

Fuel Technology in the United States.
H. Perry and C. C. Anderson J. Inst.
Fuel 1961, 34 (Oct.) 421-39.

A broad review is presented, sup-
ported by many tables of statistics,
of coal, petroleum and natural gas
resources, their winning and prepara-
tion methods, transportation and utili-
zation. Research on coal and on
petroleum and associated hydrocar-
bons is outlined.

Coal Science. I. G. C. Drvden.
Nature 1961, 192 (Oct. 14) 116-9.

The 53 papers presented to the
fourth International Conference on
Coal held at Le Touquet during May
30—june 2 are reviewed under the
headings: (1) chemical properties;
(2) physical properties, (3) thermal
decomposition.

The Selection and Utilization of In-
dustrial Coals—I. A. C. Dunning-
ham. Steam Engr. 1961, 31 (Oct.)
16-9.

The first part tabulates and discus-
ses properties and classification of
coals.

The Tensile Strength of Coal. I.
Evans. Coll. Engng. 1961, 38 (Oct.)
42834,

The various methods used for de-
termining the tensile strength are de-
scribed and their suitability discussed;
the disk- method is regarded as the
best. The results of tests of tensile
and compressive strength are com-
pared. The low tensile strength is
caused by the brittle nature of coal
owing to the multiplicity of cracks in
the material.

Development of and Experience with
Coal Loosening Devices in Boilerhouse
Bunkers. H. Kruger. Energieteck.
1961, 11 (Sept.) 410-5 (in German).
The bunkers of the Theissen power
station (East Germany) containing
coal with up to 58 per cent moisture
suffered from frequent arching, clog-
ging and funnel formation leading to
complete stoppage of coal feed to the
grates. This has now been solved by
installing on the lower part of each
bunker a number of compressed air
(10 at) nozzles which are operated in

54

sequence as soon as arching and clog-
ging is observed.

Steam Generation and Power Pro-
duction )

Behavior of Metallic Thick-Walled
Cylindrical Vessels or Tubes Subject
to High Internal or External Pressures
at Elevatad Temperatures. A. E.

Johnson, J. Henderson and B. Khan.’

Inst. Mech. Engrs. Preprint 1961, 29

p.

The first part of the paper develops
theoretical relations between stress,
strain rate and time, the second applies
these relations to several alloys at
temperatures within their practical
working ranges. A complete example
is worked out in detail.

Notes on Incremental Collapse in
Pressure Vessels. H. G. Edmunds
and F. J. Beer. J. Mech. Engng. Sci.
1961, 3 (Sept.) 187-99.

An analysis is presented of simple
cases of incremental collapse which
may be significant in pressure vessel
design. Both incremental collapse
limit of strain and the magnitude of
the incremental strains after exceeding
this limit can then be predicted. The
differences between analytical and
experimental results are discussed.

Rim Reinforced Openings—Pt. II.
R. Kitching and J. Perkins. Nucl.
Engng. 1961, 6 (Oct.) 423-5.

The methods described in the first
part have been extended to allow
calculation of the stresses around a
branch subject to a bending moment.

Strength of Rim Reinforcements for
Manholes in Welded Storage Tanks.
R. T. Rose. Brit. Weld. J. 1961, 8
(Qct.) 491-501.

The replacement of a doubler plate
by a tubular rim for the reinforce-
ment of circular manholes has been

- studied and found to provide equal

safety but to require only !/s; the
material and much less welding. Re-
sults of tests and stress calculations
are presented.

Calculation of the Thermodynamic
Differential Quotients for Water
Vapor., L. 8. Dzung and W. Rohr-
bach. B.W.K..1961, 13 (Oct.) 441-5
in (German).

Graphs have been computed for
compressibility factor, isentropyv ex-
ponent, isenthalpy exponent, ratio of
specific heat, isobaric expansion co.
efficient, isochoric stress coefficient,
isothermal modulus of elasticity for
pressures up to 500 bar (7000 psi) and
temperatures up to 800 C (1470 F),

Diagrams for the Calculation of the
Tolerance of Enthalpy Differences for
Water Vapor. O. Seibert. B.W.X.
1961, 13 (Oct.) 44656 (in German),

The tolerance Ai = i, — i, valid for
the generating and reheating of steam
is discussed if 1, and i, are taken from
the steam tables. The actual errors
in the measured values are evaluated
by statistical methods and their effect
on the enthalpies and their differences
determined. It is argued that the
“Table Tolerances’ for the enthalpies
in the International Steam Tables do
no longer meet present requirements
and that the Table Tolerances should
be defined as error limits or as stand-
ard deviation.

Factors Affecting the Choice of New
Boiler Plant—I., W. Short. Steam
Engr. 1961, 31 (Oct.) 13-5.

This first part dedls with practical
efficiences of various types of shell-
type boilers, target efficiencies and
possibilities of increasing the effi-
ciency of boilers in operation.

Fire-tube Packaged Boilers. A. G.
Nuttall. Pwr.and Wrks. Engng. 1961,
56 (Oct.) 835-42.

Oil-fired packaged fire-tube boilers
of 2, 3 or 4-pass design, ratings and
efficiency are reviewed, gas flow pat-
terns, burners, control, service and
maintenance described and their ad-
vantages and disadvantages are dis-
cussed. These boilers are now avail-
able for outputs of up to 37,500 1b/h,
pressures of 250 psi and efficiencies of
over 80 peax; cent.

Water-Side Corrosion and Water
Treatment

Flash Evaporator Competes with De-
mineralizer for Feedwater Treat-
ment. Anon. Power 1961, 105 (Oct.)
150-2.

Flash evaporators originally de-
veloped for sea-water conversion are
proving .competitive with demineral-
izers where highquality feedwater is
available for start-up. It is also sug-
gested to use flash evaporatorsin place
of condensers to produce potable
water from seawater where such water -
is in short supply.

Water Treatment. Packaged Sys- :
tems Take on More Jobs. Anom. -
Power 1961, 105 (Oct.) 82-3. ST

In America, packaged filters, sd‘.‘?.
teners, demineralizers, chemical feeds
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;na'deaerators are now available and
dsed increasingly in small and med-
sum-sized boiler plants. The reduced
cost of such plants has made the in-
¢ tion in smaller boiler installations
ewwomically attractive.

Removal of Humic Acid, Iron and Oil
from Ion Exchangers. K. Dickels.
Energie 1961, 13 (Sept.) 391 (in Ger-
man). . '

It is shown that humic acids can
be removed by repeated application of
solution of sodium chloride and caustic
soda in water, iron by the use of hy-
drochloric acid and traces of oil by the
use of benzene.

Gas-Side Corrosion and Deposits

‘The Occurrence of Corrosion on the
Fire Side of Modern Boilers. W. D.
Jarvis. Chem. and Ind. 1961 (Oct.
21) 1687-95.

A review of recent laboratory and
field research of the cauges of gas-side
corrosion and its preventfon.

Measurement of Solids in Flue Gases.
P. G. W. Hawksley, S. Badzioch and
J. H. Blackett.
Res. Assoc. 1961, 214 pp.

The book is divided into three parts
and eleven appendices. Part One
A routine method of sampling” gives
detailed procedures for measuring
gr. d dust with an accuracy of
&2y per cent. Part Two “Practical
aspects of sampling” deals with meth-
ods and conditions for accurately de-
termining the mass rate of flow of
solids (or of grit, dust and soot sepa-
rately). Part Three ‘‘Theoretical
aspects of sampling” discusses the
physics of sampling and methods of
studying the flow of solids through
flue ducts. The Appendices (almost
aalf the contents of the book) deal
with: (1) construction of cyclone
robe; (2) construction and use of
’itot tube; (3) volume flowrate of
lue gases; (4) specific gravity of flue
:ases; (5) efficiency of sampling cy-
lone; (6) calibration of flow meter;
7) conditions for isokinetic sampling;
8) range of flowrates for sampling;
9) terminal velocities of particles;
10) tabular method of analvsis of
ariance; (11) optical density of
noke.

Iperience with Steel Shot Cleaners
- Boilers. R. Hamm. Tech. Uberw.
361, 2 (Oct.) 374-6 (in German).
Damage to tubes and brickwork
-used by unsuitable installation of
eel shot cleaners and remedies in-
adr " are described.

:ntwa: Scrubber for Waste Gases.
10ft7  Brit. Engng. and Transp. 1961,
(Nov.) 114. -

In this new venturi scrubber water
introduced into the gas stream up
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'New! Reliance

Simpliport

~ Bi-Color Direct Reading Boiler Water Level Gage
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Pat. App'd. For

Periscope hood

Simple to Read— Green is water . . . Red is steam.

Simple to Maintain — Unscrew one nut . . . Insert one glass assembly
.+ » Screw on one nut.

The unique, new Reliance Simpliport is the simplest, safest, most reliable
ported gage ever developed. A single nut secures each individual port.
No torque wrench required. There 1s no possibility of harming precision
glass inserts by improper wrenching. All-around, belleville support for
glass inserts assures even sealing . . . means longer life.

Simpliport is available in five visibility lengths from 10Y4” to 1934". Ports
are spaced closer together than other brands available. Each port is bril-
liantly illuminated by its own lamp.

Quality constructed with forged stainless steel, segmented body . . . designed
for service to 3,000 p.s.i. . . . yet exceptionally light (a six port, 125" visibility
unit weighs only 16 pounds).

For new installations or bringing older equipment up to date, install the
new Reliance Simpliport. Send for complete information and prices.

The Reliance Gauge Column Co. . 5902 Carnegie Avenue, Cleveland 3, Ohio

BOILER

SAFETY DEVICES

Reliance
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>ifedll wi ile Venlun so that the gas
must pass through two cones of water.
The droplet size of the water can be
varied by moving the spray nozzles
toward or away from the nozzle.
Efficiencies of 99.89; in the range of 3
to 0.05 u and dust densities of (.03
gr, cu. ft. can be obtained..

Fly Ash Concretes Meet Road Specs.
F. M. Reinhold. Elect. Wrid. 1961,

© 156 (Sept. 25) 50.

The Connecticut -Light and Power
Co. has tried out several mixtures of
flv ash and cement on an access road
to determine their suitability for high-
way construction. The mixtures
were: 6!/, bags cement—no fly ash,
3!/, bags—158 1b fly ash, 4!/, bags—
130 1b fly ash, 3'/, bags—133 1b fly
ash, 4!/, bags—128 1b fly ash per cubic
vard. All the mixes with the excep-
tion of the 3!/, bag mix would meet
the authority’s requirements. Ex-
perience over several years is required
to prove that roads made of these
mixes keep as well as those made of
concrete only.

Chimney Design for Industrial Boiler
Plant—II. W. N. Varlow. Sizam
Engr. 1961, 31 (Oct.) 20-3.

The second part discusses design
and construction of brick chimneys.

Heat Recovery Piant

Air versus Water Cooling. F. Moly-
neux. Mech. Wrid. 1961, 141 (Oct.)
343-9.

The method developed by Murtha
and Friedman is used to establish the
dimensions required for an air-cooled
heat exchanger.

Design of Heat Exchangers by Digital
Computers. D. K. Houtby. Chem.
Proc. Engng. 1961, 42 (Oct.) $42-6.

At Bradford Institute of Technol-
ogv a universal program for the de-
termination of heat exchanger size by
digital computer is in progress. Re-
sults obtained so far are outlined.

A New Aluminum Heat Exchanger.
L. Forgo. Allg. Warmetech. 1961, 10
(Aug.) 149-56 (in German).

The heat exchangers for the air
cooling of the condensate in power
stations by the system developed by
Prof. Heller are made of aluminum.
The inventor of these heat exchangers
gives the reasonms for choosing alu-
minium instead of copper, describes
the various types of exchanger de-
veloped, discusses heat transfer and
ventilation power, indicates the fabri-
cation methods employed and com-
pares his design with usual heat ex-
changers. Prevention of vibration
has required careful research; the
solutions adopted are described.

== == = = furnace
== == == safeguard

That are

SAFE-SENSIBLE-
T

Boiler Control Panet

=

Rurner

=

systems
COMPLETE

Systems Include:

Engineering
to
ather

Annunciator

buraery

Interlocks

3 ) ¢

Flame Detectors

Programming

Drawings

Bulletin 61-80 gives full information and specifications

Giodirick

“19 Moxwell Avenue
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Walnut 2-6262 Oyster Boy, N.Y,

Power Generation and Power Plant

1961 Industrial Plant Design Survey,
Anon. Power 1961, 105 (Oct.) 85-95,

Details are tabulated of 1849 indus-
trial and institutional plants with
regard to boilers, firing equipment,
coal and ash handling, fans. pumps,
water treatment, turbines and con.
densers, boiler controls and total ca-
pacity. The trend is toward increased
gas and oil firing, higher heat release
rates, larger boiler and turbine sizes,
pneumatic ash handling and more
tubular air preheaters.

1961 Central Station Design Survey.
Anon. iner 1961, 108, (Oct.) 159~
69.

This survey of 73 steam power sta-
tions shows that the trend toward
higher steam pressure and tempera-
tures, large boilers and turbines and
the emplovment of pressurized fur-
naces continues. Pulverized coal is
still the main fuel, but gas and oil com-
binations are advancing. The num-
ber of outdoor boilers is also increas-
ing. In coal-fired boilers furnace heat
release rates are generallv below
20,000 Btu,cu ft h, in oil and gas fired
boilers these are mainly between
22,000 and 30,000 Btu cu ft h.

12th Steam Station Cost Survey. D.
Braymer. Eleci. Wrld. 1961, 156 (Oct.
2) 69-84. )

The main features of 57 new or ex-
panded steam power stations, includ-
ing data on space factors, are tabu-
lated and analyzed. The energy costs
at the busbars dropped on average
from 7.15 mills in 1956 to 6.9 mills
in 1960, with 5.63 mills for 500 Mw
stations. Average cost has increased
by 812 to 3$152.5/kw. Operating
costs have degreased bv 6 per cent
since 1958, With the average plant
factor increasing to 65 per cent, aver-
age fuel costs decreasing 3.5 per cent
and labour costs averaging 0.19 mills/
net kwh against 0.25 mills in 1958,
Coal-fired stations required 1.36 to §
2.8 times more manpower than gas 4
or oil-fired stations. Average net
heat rate was 10,356 Btu 'kwh, the
best 8975 Btu/kwh.

A TR

Small Coal Utilization. P. Tate.
Coll. Guard. 1961, 203 (Sept. 28) 377-
86.

The efforts made to improve the
efficiency of burning small coal (—Y/s :
in.) slack with 15.5 per cent moisture,
12.1 per cent ash, 31.1 per cent.
V.M; 1.42 per cent S and 9950 Btu/ :
Ib C.V. in two 5500 1b/h and one. '}
11,500 1b/h economic boilers are de-
scribed. The average annual - effiv;
ciency is 75. 7 per cent, the cost 5/7.9d7
per 1000 Ib of steam with no smoke;
emission and 0.16 grn/cu ft of grit ni‘
the flue gas. Details are given of the;:
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palling test for coal conditioning
{moisture content), glass lining of
‘punkers and chutes, fuel bed giepth,
air flow adjustments, prevention of
deposit formation by modification of
the bridge, installation of baffles and

1t blowing.

Binary Cycle Proposes to Boost Ther-
mal Efficiency. Anon. Power 1961,
105 (Oct.) 149.

A binary cycle using steam and
Pavon 12 (dichlorodifluoromethane) is
described which in a 200 Mw plant
would lower the heat rate by 180 Btu/
kwh and increase the net output by
5.4 Mw. Steam would be generated
at 3500 psi and 1100 F, reheated to
1050 F and the exhaust steam from
the ip turbine divided to heat the
Pavon 12 to 230 F at 500 psi driving
a 50 Mw turbine and to drive a 8 Mw
non-condensing turbine, both turbines
on the same shaft driving a 58 Mw
generator. The steam from the non-
condensing turbine would be used to
. preheat the Payon 12 and then com-
bined with the condensate from the
Payon 12 boiler, the combined con-
densate being preheated by steam
extracted from hp and ip turbines be-
“fore being returned to the boiler.

.Silencing Steam Exhaust Systems.
‘W. L. Martin. Brit. Pwr. Engng.
1961, 3 (Oct.) $4-9.

The various points at which noise is
¢ ted in power stations by steam
v .ust systems and remedial meas-
ures are discussed. The main sources
of such noise are the vent pipes on
blow down vessels, boiler drains and
safety valves and advice is given how
to achieve silent operation in each
case.

Magnetoplasmadynamic  Electrical
Power Generation. B. C. Lindlag.
Brit. Pwr. Engng. 1961, 3 (Oct.)
30-7.

Papers presented to the ‘‘Second
Symposium on Engineering Aspects of
Magnetohydrodynamics™ in America
are reviewed and the prospects of the
actual application of this principle of
electricity generation discussed.

Carry-over in Boilers at Cowes Gen-
erating Station, ]. Solari. J. Iust.
Fuel 1961, 34 (Oct.) 447-36.

Loss of chemicals, reduced super-
heater temperatures necessitating fort-
nightly washing, superheater tube
failures and turbine deposits led to a
lengthy investigation into the causes
of carry-over. After modifications to
the steam washing and scrubbing de-
vices had proved unsuccessful it was
fourd that the carrv-over was caused
by :ssive circulation in some boiler
tubes which was remedied by the in-
seftion of ferrules into the tubes to
testrict the flow. Although carrv-over
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* MIXED-BED

DE-IONIZER
PRODUCE WATER WITH

LOWEST SILICA

CONTENT?

Silica is removed by ion-exchange
as 2 weak acid (H,Si0;). In 2 fwo-
bed, cation-anion system, silica
removal in the anion exchanger is
dependent upon thorough removal
of all cations, so that all anions are
converted to their respective acids.
It can readily be demonstrated that
silica leakage will increase if
sodium leakage from the cation
unit is allowed to increase. Since
any properly operated Mixed-Bed
IonXchanger will produce Jower
sodium than any other method, it is
reasonable to expect that silica
leakage will also be lower.

Most power engineers now specify
Mixed-Bed IonXchangers, often as
“polishing" units to remove traces
of residual minerals from boiler
feed water and condensate. Only 2
few years ago, when Illinois Water
Treatment Company introduced
the Mixed-Bed lonXchanger, many
were skeptical and remained so
until user comments like the
following began to appear in the
literature: "Silica, zero to 0.005
ppm, average 0.003 ppm” (from a
well water containing 27 ppm of
silica!). Another power plant engi-
neer made this statement in priat:
“This demineralizer continually
supplies water with a silica content
of 0.001 ppm and below; consider-
ably better than the 0.01 ppm guar-
antee”. (This from a unit operated
on surface water since 1955.)

In short, since it is conceded that a
Mixed-Bed De.lonizer is the most
eflective method of remoral of the
easily measurable minerals, all the
evidence then indicates that it is also
most effective for removal of silica.

Write us for literature on any aspect
of ion hange, or forr d
tions lo meet yowr water-treatment
requirements. Or, see your IWT
representative,

ILLINOIS WATER TREATMENT €O.

z;‘g CEDAR ST., ROCKFORD, ILLINOIS
c4 YORK OFFICE- 131 £, 33h 51, New York 17, NLY.

L7}
DiAN pist.: Pumps & Seftenrrs, Lid . London, Lan.

was not entirely prevented it was
sufficiently reduced to operate the
boiler -without superheater washing;
no further tube failure has occurred.
The design and application of the
Salagraph to continuously measure
the conductivity of the steam are
described.

Mica Creek Power Station—Queens-
land. Anon. Engng. Boil. Ho. Rev.
1961, 76 (Oct.) 330-3.

This new station is being built by
the Mount Isa Mines Ltd. to supply
power to their mines and preparation
plants and the town of Mount Isa.
It contains at present ome unit in
operation and one under construction
but can be enlarged to four units.
Each unit consists of a boiler rated at
250 klb/h at 950 psi and 870 F and a
30 Mw turbogeneration both in semi-
outdoor design. The boilers are
pulverized coal fired supplied by 3 E-
type mills per boiler. The feed water
istreated in a mixed-bed demineralizer.
The turbines are single-cvlinder ma-
chines with 4 stages of steam extrac-
tion. The circulating water is cooled
in a five-cell forced-cooling tower.

Con Ed Orders First 1000 Mw Unit.
Anon. Elect. Wrid. 1961, 156 (Oct.
2) 63.

Consolidated Edison Co. which is
part of a 40,000 Mw generating sys-
tem has ordered a 1000 Mw turbogen-
erator to operate at 2400 psi and
1000/1000 F with the hp and ip sec-
tions on the 3600 rpm shaft and the
three lp sections on the 1800 rpm
shaft. The unit is to be installed in a
new station next to the East River
station and to be commissioned in
1966.

Paradise Plant Designed for 1300 Mw
in First Two Units. R. A. Elliott,
W. F. Emmons and H. T. Loft. Elect.
Wrid., 1961, 156 (Sept. 11) 48-351,
84.

The two 650 Mw units will each con-
sist of a cyclone-fired, once-through
boiler rated at 4900 klb/h at 2450 and
1053 F with reheat to 1003 F, pres-
surized furnace, feedwater entry tem-
perature of 533 F and tubular air pre-
heater and a cross-compound turbo-
generator, each shaft driving a 325
Mw generator. Raw river water will
be made up in flash evaporators to
save primary water treatment plant.
The equipment will include stored-
programme data - processing digital
computors for performance calcula-
tion, partial automation and monitor-
ing; it can later be expanded to com-
plete automation. The net heat rate
is calculated to be 8775 Btu,’kwh.

A 120 Mw Unit after 20000 Operating
Hours. T.Siithofl. Teck. Miu. 1961,
54 (Sept.) 368-70 (in German).
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Here is graphic proof of
VARIAX Boiler Fan Economy

The diagram above shows characteristic curves
for a Variax axial flow fan with controllable
blade angle and constant-speed motor. The top
section of the diagram relates pressure and air
volume; points are indicated for various boiler
loads. Variax fans are dimensioned to work at
highest efficiency at 100% boiler load.

In contrast, a high-efficiency centrifugal -fan
normally has to be so dimensioned that the
maximum capacity corresponding to 115%
boiler load is equal to maximum efficiency.

This clear-cut Variax superiority leads to de-
creased power consumption both at 100% load
and at part load (see lower diagram). A calcu-
Iation based on a power consumption of 1,000
hp at 115% boiler load shows that a Variax
provides a saving of 200-300 hp, under ali nor-
mal working conditions compared with the best
centrifugal fans.

- SN

True, demonstrable economy plus speedy
regulation without sluggishness at varying boiler
loads are inherent characteristics of Variax
fans. Further advantages are: short overall
length and ideal parailel operation.

Specify Variax. Write for our booklet “Axial
Flow Fans for Boiler Draught Requirements”.

g2 NOVENCO INC.

L VARIAX

40 Exchange Place, New York, N.Y., Tel: HA 2-5470

The 120 MW unit of Rauxel power
station supplies electricity to mines
and to the public network. It cop.
sists of two Benson boilers with hor.
zontal cyclones, each rates at 200 ¢/y,
at 180 atii, 527, 527 C, a flue gas exjt
temperature of 130 C, air preheatig
to 450 C and feed water preheating ip
8 stages to 256 C. The minimum loag
of each boiler is 40 per cent of m.c.r. =
80 t/h and it is thus possible to operate
the turbine at 20 per cent load. The
fuel is a mixture of middlings, dust
and sturry and analyses 5005 keal/kg,
26 (maximum 33) per cent ash, 1}
per cent moisture, and 16~24 per cent
V.M. Owing to the faulty arrange.
ment of the dust nozzles in the cyclone
the dust passed unburnt into the
secondary furnace and its combustjon
took partly place in the radiatioy
chamber; this led to severe fouling
of the secondary superheater in the
transition section to the convection
pass. After modifications in the cy.
clone 4000 h of continuous operation
were possible as against a cleaning of
the boiler surfaces every 3 weeks re.
quired previously and the primary
retention was increased from 63 to 8]
per cent. Tube erosion in the corners
of the secondary furnaces could be
prevented by replacing the eroded
plain tubes with studded tubes lined
with a vanalized SiC mass. Accumu-
lation of iron and tube failure in the
bottom of the secondary furnace could
be traced to steel shot being carried
with fly ash from the hoppers of the
second and third pass into the furnace;
the steel shot has now been replaced
by gravel. e
Starting Up a 150 MW Unit-Type
Installation. A. 8. Paliichuk, O. L
Chaban, V. N. Shvets, M. Kh. Guse-
inov, M. Ya. Sluchishkin, V. S. Bob-
kov and L. A. Kurtsev. Teploener-
getika 1961, 8 (July) 8-12 (in Russian).

The first Soviet 150 Mw outdoor
unit consists of a TGM-94 gas-oil
boiler, a PVK-150 turbine and a
TGV-200 generator. The boiler out-
put is 500 tons per hour and the rated
parameters of the live steam in front
of the turbine are 130 ats abs and 585
C, and of the secondary steam are
27.5 atm abs and 565 C. Described
in this article is a simplified system for
starting up the installation without a
reduction cooling apparatus, and with-
out initial heating of the boiler by
extraneous steam, which was proved
superior to the method employing re-
duction-cooling installations. (A.E.L
abstract).

From C.E.G.B. Digest 1961, 13
(Oct. 14) 2967. Do N

’ 53
Calder Hall 1956 to 1961. G. Ds"~
ireland and J. R. Treharne. Bridiz.
Puwr. Engng. 1961, 3 (Oct.) 50-5. .=
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% Maintenance of the reactor and an-
&llary equipment is described, espe-
¢ially the precautions necessary in
fiandling contaminated materials and
in working in contaminated areas.
© far no signs of deterioration or in-
:nt failures have been observed
and the plant utilization factor is as
good as that of conventional stations.

Indian Point. Con. Edison’s Thorium
Converter. Anon. Nucl. Engng.
1961, 6 (Oct.) 413-23.

Indian Point nuclear power station
on the Hudson river 24 miles north
of New York city is expected to reach
criticality by the end of 1961 and full
power operation in’ 1962. It has a
gross output of 275 Mwe of which 112
Mw is produced from oil-fired super-
beat. The pressurized water reactor
has an output of 585 M with a
fuel mixture of highly enriched ura-
nium oxide and thorium oxide, the core
being divided into three concentric
zones with different uranium-thorium
ratios. Details are given of the fuel
and its arrangement in the core, the
controls and control rod drives, pres-
sure vessel, coolant system, pressur-
izers and boilers, secondary circuits,
superheaters, turbogenerators and
auxiliary machines.

Superheated Steam at Indian Point.
E. C. Koch. Hea! Engng. 1961, 36
(July/Aug.) 55-9. .

e development of the design of
t. 2 separately-fired radiant-con-
vection superheaters is described.
Steam inlet conditions are 395 psi and
447 F and outlet conditions 360 psiand
1000 F; the pressure in the furnace is
25-in. H,0. The superheating of the
steam raises the output of the reactor
from 163 to 275 Mw. Each super-
heater is arranged to be fired by 8
steam-atomizing oil intervane burn-
.ers, but provision is made for future
coal firing. Steam temperature con-
trol is by variations of the fuel and air
input.

Materials and Manufacturing Processes

Heat—resistan_t Steel for Fastenings in
Power Installations. L. Ya. Liber-
man and M. N. Sokolova. Teploener-
getika 1961, 8 (May) 28-34 (in Rus-
sian),

_ The results are given of investiga-
tions into steels used for securing ele-
ments in power installations. Four
types of steel were studied and details
of the composition and types of treat-
ment are given. The basic steel re-
-Sembled the English steel ‘‘Durehete
950" and this was alloyed with Nb, W,
T° +d B to give the four different
& 5. One of the four, which con-
tained Ti and B, was found to be the-
most heat-resistant and relaxation-

ree and can be recommended for
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fastenings (bolts, studs, etc.) subject
to temperatures of 565 C and 580 C in
turbines, etc. (A.E.I. abstract).

From C.E.G.B. Digest 1961, 13
(Oct. 14) 2974.

High-strength Austenitic Stainless
Steels. K. J. Irvine, D, T. Llewellyn
and F. B. Pickering. J. Iron and Steel
Inst. 1961, 199 (Oct.) 153-75.

The production of austentic stain-
less steels with tensile strength levels
of up to 70 t/in? using precipitation
reactions is discussed and the results
of a large number of tests are pre-
sented. Analysis of experimental
steels, mechanical properties of steels
in solution-treated condition and me-
chanical properties of C-N, C-P, C-N-
P, Ni-Al, Ni-Ti and Ni-Al-Ti steels
after aging are given. The preferred
composition is suggested to be one
containing 25 per cent Ni, 15 per cent
Cr, 1 per cent Al and 2.5 per cent Ti
which has a good all-round combina-
tion of mechanical properties.

Coating Systems for Steel at 250 to
1200F, G.Norman. Corrosion 1961,
17 (Sept.) 124, 16, 20.

Tests carried out over a period of
31/, years of different coatings for steel
at temperatures up to 1200 F are re-
ported. Silicones, aluminum coated
steel, aluminum sheathing, alkyds,

zinc rich organics, catalyzed epoxy,
air drying phenolics, inorganic zinc
silicates and others were tried. Best
results were obtained by an inorganic
zinc silicate primer followed by a top-
coat of silicone or inorgamic silicate
with zinc oxide pigment.

Inhibition of Stress-corrosion Crack-
ing of Austenitic Stainless Steel.
P. P. Snowden. Nucl. Engng. 1961,
6 (Oct.) 409-11.

The effect of several inhibitors on
the stress-corrosion behaviour  of an
18/9 Cr-Ni, Nb stabilized, austentic
stainless steel has been investigated
under different conditions and the
results are presented in tables.

Tensile Stress Corrosion and its
Prevention. Pt. 1. Nature and Fun-
damentals. 1. Class. Tech. Uberw.
1961, 2 (Oct.) 361-6 (in German).
The difficulties in ascertaining the
circumstances and conditions in which
tensile stress corrosion may occur and
in evaluating other contributory fac-
tors are discussed. The conditions for
the occurrence of this type of corrosion
are formulated as the simultaneous
presence of sufficiently high tensile
stress, a critical medium and a critical
state of the material. Laboratory
tests to study the causes of stress
corrosion and the results are described.

NITCHEL

PIPING

SINCE

1899

Two of four 18-ton cooling-coil units on their way out of the
Mitchell shop. They consist of 8" diam. pipe bent on 20 radii.

W. K. MITCHELL & CO.,INC.

Philadelphia 46, Pa.
63 years’ SPECIALIZED experience. Ask it in'

PIPING FABRICATORS AND CONTRACTORS
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spoken here:

Water treatment news

" DOUBLE DISH
UNDERDRAIN

A new concept in lon Exchange Equipment design

by Ralph C. Adams, Manager,
Demineralizing Section, Permutit

The inherent disadvantages of con-
ventional underdrains, using a subfill
of gravel or anthracite, have been
recognized for many years. The
necessity for prolonged rinsing to
thoroughly remove regenerating
chemicals, the hazard of upset beds,
lower effective resin capacity and
high waste water requirements, all
spurred equipment designers to seek
ways to eliminate subfill. The obvious
answer was a strainer system, perfo-
rated to provide proper distribution,
and screened, to contain the resin.
Such types were developed and many
are still in use. But none of these de-
signs achieved the efficiency desired.

Permutit’s Double Dish design has
none of the shortcomings of either
conventional subfill or the strainer-

type underdrain. It is highly efficient,
versatile and simple.

False bottom. Basic feature of the
Double Dish design is a second head
or false bottom placed above the true
bottom, so that the two heads join and
are sealed at their outer edges. Both
heads are concave and there is a mini-
mum space between them, This impor-
tant feature overcomes the objections
of other false bottom designs, where
a large volume between the two bot-
toms requires excessive rinses.

Proper spacing and sizing of the
holes throughout the false bottom
insures ideal distribution across the
entire area of the Double Dish. Eas-
ily-removable disc-type strainers of
inert plastic (stainless steel where
required) cover the holes.

Simple but rugged. Permutit strainer
dises are substantially more rugged
than any fine wire mesh screen used
with perforated, screened laterals.
And, they leave the bottom of the ion
exchanger vessel uncluttered—a con-
siderable asset when.resin must be
flushed out for replacement, treat-
ment, or external regeneration.’

Extensively proved. The success and
simplicity of this underdrain design
has led to its adoption for Permutit
filters and water softeners, as well as
all types of Permutit ion exchangers.
If you’d like to learn more about
our Double Dish underdrain design,
write Permutit Division, Dept. CP60,
E49 Midland Ave., Paramus, New
Jersey. In Canada contact Permutit
Company of Canada, Toronto.

The Double Dish underdrain is cov-
ered by U.S. Patent 3,004,668.

A

PFAUDLER PERMUTIT INC.

Specialists il fluidics . . . the science of fluid processes.

Welding in Nuclear Power Stationg,

. F. 8. Dickinson. NVucl. Pwr. 1961, 6

(Oct.) 66-9.

Established and new welding proe.
esses are reviewed under the head.
ings: (1) process plant construction;
(2) gas-cooled reactor construction;
(3) reactor vessel construction; 1)
heat exchanger fabrication; (5) prop.
erties of available processes: (6)
electroslag welding; (7) "3 o'clock’
welding.

Some Special Applications of Welding
in Steam, Gas Turbine, and Nuclear
Power Plants. J. M. Robertson,
Brit. Weld. J. 1961, 8 (Oct.) 463-79,
Welding procedures and strength
investigations of parent material and
welded joints are described for: (1)
welded austenitic steel rotors; (?)
butt welded tubes in dissimilar metals

. (Nimonic 90 to Mo-V steel): (3) butt

welded steam pipes (ferritic. austen-
itic and austenitic-ferricitic transition
joints); (4) feed water heaters with
welded steel tubes; (5) welding of ex-
pansion bellows: (0) welding fins to
heat exchanger tubes.

Instruments and Controls

Develops Transistorized Burner Con-
trol. D. R. Whitson. Elect. Wrld.
1961, 156 (Sept. 23) 38.

A new system of automatic and
remote controls of burner operation
and flame sensing devices using transis-
torized circuits is described.

Trends in the Design of Digital Com-
puters and their Applications. R. L.
Grimsdale and J. C. Gladman. Proc.
Cont. and Autom. 1961, 8 (Oct.)
127-30. .

Digital Computers for Industiial Pro-
duction Control and Optimization,
E. M. Grabbe. Proc. Cont. and Autom.
1961, 8 (Oct.) 431-4.

Examples of application of com-
puters to improve production con-
trol and to optimise processes are
described. The chemical and petro-
leum, electric power, nuclear power,
steel, cement, aircraft and missile in-
dustries have profited from their in-
stallation.

Power Station Control by Digital Com-
puter. H.B.Opladen. Energie1961,
13 (Sept.) 395-407 (in German).

The application of digital computers
to the fully automatic control of power
stations is described. The design of
the computer and its memory, the
calculations necessary for program-
ming the various control functions and
the mode of action of the computer
are presented. The difficulties of
programming for normal operation
and load changes are outlined.
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Gomputer Control Starts up at Phila-
delphia Electric. Anon. Power 1961,
105 (Oct.) 153-4.

Philadelphia Electric Co. has in-
st-~*~d a digital computer to control
t. utput from 27 steam turbine
driven and 7 water-turbine driven
generators ‘to obtain the most eco-
_nomical loading. -The controller sam-
ples desired steam generation every
10 sec., calculates new economic allo-
- cations, sets these values sequentially
on differential control amplifiers which
hold the output constant by control-
ling the turbine-governor actuators.

Determining Neutron Energy Distri-
bution. R.S. Hall. Engineering 1961,
192 (Sept. 29) 416-7.
The various techniques and appara-
“tus used for determining mneutron
emergy  distribution are described.
The relevance of such measurements
toreactor engineering is outlined.

Closed-circuit Television at Traws-
fynydd. I. M. Waters and P. Bar-
ratt. Nucl. Engng. 1961, 6 (Oct.)
431-2. -

The two installations of closed-cir-
cuit “television, one for the charge
machines, charge chute test rig and ir-
radiated fuel disposal room, and the
other for the control rod servicing bay,
are described:

Nu i Energy

Euratom’s Research and Develop-
ment Program. = Anon. Nucl. Engng.
1961, 6 (Nov.) 450-3. .
The four Community Centres and
the work to be carried out at Ispra
(Italy), Geel (Belgium), Karlsruhe
(Germany) and Petten (Holland) are
described. Work is also sponsored by
Euratom on the following projects:
(1) dragon; (2) halden; (3) suspop;
(4) orpel. Development work is in
progress on: (1) elaborate critical
assembly (ECO): (2) specific test
reactor (Essor) for fuel elements, cool-
ants and structural materials; (3)
fast reactors. Euratom further co-
Operators in the construction and
Operation of power reactors, nuclear
merchant vessels, a joint development
program with the U. S., the Belgium
BR-2 high flux reactor operation, con-
trolled thermonuclear reactions, bio-
‘ogical and radioisotope studies, auto-
matic scientific data processing.

'-'_"rax_a.ce. Anon, Nucl. Engng. 1961,
3 (Nov). 459-63.
The French research and test reac-

-0rs, critical experiments, experi-
ner and production reactors and
her. _nain data are listed and the

vhele nuclear development program
eviewed. The EDF-3 reactor, 1200
vw (t) and 370 Mw (e) output, is the
:rst to have a concrete pressure vessel.
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ROCKWELL-REPUBLIC

MP-12 Analogger combines
continuous integrator

with 3-15 psig square root
extracting receiver

Rockwell-Republic’'s MP-12
Analogger is a one-to-four pen,
12" circular chart pneumatic
receiver recorder. It offers a 3—-
15 psig square root extracting
receiver and a continuous inte-
grator, making it ideal for flow
measurement.

The receiver converts a 3~15
psig differential pressure signal
to a linear flow record. The
integrator, based on Rockwell-
Republic’s time-proven watt-
hour meter principle, catches
swings and integrates all of the
flow to provide an up-to-the-
moment total.

INTERCHANGEABLE
PLUG-IN RECEIVERS

The MP-12 Analogger’'s quadrant
design permits a wide variety of
recording and integrating combi-
nations to meet your exact needs.
For example, up to four completely
unitized plug-in receivers may be
guickly and easily installed for
recording process variables. Or,
Rockwell-Republic continuous inte-
grators may be employed in either
or both of the upper quadrants.

LIGHTWEIGHT AND COMPACT

Every aspect of the MP-12 Ana-
logger’s design from its aluminum

case to its compact (requires only

r---------------

15%" x 173%" of panel area) con-
struction makes for efficient panel
utilization. All connections are at
the rear of the case.

ACCURATE CALIBRATION

The MP-12 Analogger’s basic re-
ceivers are factory calibrated to
within +0.59, of chart range span.
All adjustment points require only
a screwdriver to make receiver out-
put settings.

For more information about the
MP-12 Analogger and other
Rockwell-Republic instruments and
controls, just mail the coupon. re-27

REPUBLIC INSTRUMENTS
AND CONTROLS

mare hine preducts by

q

ROCKWELL®

L-------------------------

Republic Flow Meters Co. (Subsidiary of Rochkwell Manufacturing Company)
2240 Diversey Parkway, Chicago 47, llinais

I Please send latest l
I literature on the following: l
. 0O MP-12 Analogger O Process Transmitters O Controllers I
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Abstracts from the Technical Press.

Abroad And Domestic

{Drawn from ihe Monthly Technical Bulletin, international Combustion,
Lid, London, W. C. 1)

Water-Side Corrosion and Water

Treatment

Proceedings Twenty-First Annual
Water Conference. Various Authors.
Engineers Soc. of Western Pennsyl-
vania 1961 (Aug.), 176 pp.

Subjects discussed at this meeting
held at Pittsburgh on October 24—
26, 1960 included: 1. A survey of
steel corrosion mechanism pertinent
to steam power generation; 2, Pre-
treatment—the key to effective pro-
duction of cooling water systems; 3.
Panel discussion on chemical cleaning
of high pressure power station units
prior to initial start-up; 4. Water
treatment experiences during the start
up and initial operation of the Avon
supercritical unit; 5. Chemical clean-

furnace
safeguard
systems

Thc'au

SAFE

SENSIBLE
COMPLETE

Systems Include;
Englneeting
Annuntieter
Intariocks
Tlams Ostactors
Pregramming

Drawings

Bulletin 61=-80 gives full inf. ati d £l

€] J%g%mj%

W Mecvall Avenve  Walast 2-43H2  Oysier Bay, WY,
56

ing of boiling water reactor and steam-
water system at the Dresden nuclear
power station.

Dissolved Gases in Boiler Water, A
Survey of Existing Knowledge and
Experience. R. J. Saunders. En-
gineer 1961, 212 (Sept. 1), 356-9.

The Behavior of Silicic Acid in the
High-Pressure Circuit. Pt. I. Physi-
cal Processes. H. E. Homig. Miii.
V.G.B. No. 73, 1961 (dug.), 252-3
(in German).

-It is shown that in boilers operating
above 1400 psi it is not possible to
increase the silica solubility at boiler
water temperature by increased alka-
linity, though this is possible to a cer-
tain extent at lower pressures. In
boilers with completely demineralized
feed-water deposits and tube failures
can occur if the local heat release is
excessive; values of about 40,000
Btu/ft*hr are regarded as critical.
The silica solubility in steam is directly
proportional to the pressure, about
0.1 per cent at 700 psi, 1 per cent at
1400 psi and 10 per cent at 2800 psi
but the alkalinity (or pH value) has
no practical influence at the values
common today in high-pressure boil-
ers. Deposit formation on turbine
blades can be reduced by reducing the
silica content of the steam but is
mainly a mineralogical problem and
depends on the total mineralogical
composition of the steam. The pre-
cipitation of silica from the steam is a
function of pressure and temperature
for which the term “silicic acid dew

point’ has been coined analoguous to -

the acid dew point of the flue gas.

The Behavior of Silicic Acid in the
High-Pressure Circuit. Pt. II. Min-
eralogical Processes. H. Kirsch.
Mitt. V.G.B. No. 73, 1961 (dug.),
256-60 (in German).

The investigations have shown that
water-side deposits on tubes contain
very little SiQ, and mainly ferrous
oxides and mixed phosphates, but

. those on turbine blades mainly amor-

phous Si0, (over 60 per cent), often in
the form of silica gel or silica glass, but
also sodium-aluminium silicates. It
was found that silicates form be-
tween 250-500. C, silica gel between
50 and 300 C, quartz between 100 and

200 C. Temperature and pressure
conditions in the tube system gener.
ally precilude the precipitation of
Si0y, in the turbine the gradually de.
creasing temperature and pressure
favour it. The flocculation of the
negati\el\ charged SiO. sol as silicy
gel is often caused by the positively
charged ferrous hy droxide sol, but
also by the presence of Na.Q.

The Electrochemistry of Corrosxon
especially Pitting and Tensile Stress

Corrosxon H. Grifen. Miu. V.G.B,
No. 73, 1961 (Aug.), 250-9 (in Ger-
man)

The theorv of electrochemical cor-
rosion is reviewed, passivity of metals
explained and the causes of intercrys.
talline stress corrosion dxscussed
The conditions are described in which
either pitting corrosion or transcrys.
talline stress corrosion or both to.
gether may oceur.

Gas-Side Corrosion and Deposits

Thermal History from Corrosion Prod-
uct. P. K. Foster. J. Iron and
Steel Inst. 1961, 199 (Sept.), 18-21,
X-ray diffraction analyses of scale
from a failed boiler showed that part
of the furnace tube had been heated
above 570 C not more than 16 hr be-
fore failure. This non-destructive
testing techniqite can be used to detect
prior heating of steel above 370 C in
oxidizing media and possibly also
roughly the date of overheating.

Flue Gas, Ash and Dust

The N.LF.E.S. Chart: A New Method
of Estimating the Loss of Sensible
Heat in Flue Gases. T. F. Hurley
and G. R. Stern. J. Inst. Fuel 1961,
34 (Sept.), 393—405.

A series of formulae has been de-
rived which can be used either algebrai-
cally with the aid of tables or in the
form of two charts. From one of these
the sensible heat loss is obtained as
Btu/1b of fuel, from the other as per-
centage of the heat in 1 Ib of fuel.
A further nomogram has the O; con-
tent as parameter instead of CO; +
S0; and gives more accurate assess-
ments where O; analyses are available.

Ash and Clinker. TUtilization. J. N.
Williams. Pwr. and Wrks. Engng.
1961, 56 (Sept.), 746-9.

The utilization of fly ash for the
production of bricks, concrete founda-
tions, building blocks aggregate and
road making and of clinker for breeze
block manufacture, filtration and road
making is described.

Chimney Design for Industrial Boﬂs -

Plant—I. A. F. Webber.
Engr. 1961, 30 (Sept.), 399—-401 5%
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. Reduction of deposition of
dust and SO:; can only be

:eved by returning to single stacks
4or boiler batteries made of bricks in-
itcad of steel as usual today.

HeuI Recovery Plant

Investlgatwns on Cross-Flow Heant
Exchangers with Tubes of Different

Shapes. H. Brauer. JMitt. V.G.B.
No. 73, 1961 (Aug), 260-76 (in
. German).

Heat transfer and pressure drop
fests were made on a crossflow heat
exchanger with circular, oval (long or
small axis in direction of flow) and
tubes of special cross-sections invented
by A. Huet, in different arrange-
ments. The tests were made with air
and flow investigations in open and
closed water channels using colored
jets and aluminum powder for flow
visualization. Heat exchangers with
oval tubes gave the best results for
heat transfer and pressure drop; an
equation has been developed for heat
transfer in oval tube bundles valid for
any size and arrangement of the tubes
and any liquid or gaseous media.

The Froth-Contact Heat Exchanger.
'W. Smith and A. Poll. Brit. Chem.
E . 1961, 6 (Sept.), 614-6.

—.periments have been carried out
on a new type of heat exchanger in
which the fluid-to be cooled is passed
through the tubes around which froth
is generated by air flowing upward
through a tray containing water and
fitted with a perforated plate. The
heat transfer coefficient is approxi-
mately the same as that ‘of a shell and
tube exchanger. Examples of calcula-
tion of the size of heat exchanger re-
quired for various duties are included.

Parts of Tube-Bundle Heat Exchang-
ers. M. Grashoi. Chem. Ing. Tech.
1961, 33 (Sept.), 613-9 (in German).

The most important standard equa-
‘ions are presented as nomograms and
t is shown how these influence the
iesxgn of standard heat exchangers at
ligher temperatures and pressures.
“he standard equations for the cal-
ulation of tube plates are compared
7ith those of foreign standards.

ir Versus Water Cooling. F. Moly-
sux. Mech. Wrid. 1961, 141 (Sept.),
J0-1.
_The advantages and disadvantages
" he-’ exchange by air and water
sol.  are discussed and illustrated
7 an example comparing a water
oled tube and shell heat exchanger
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Strength Calculation of Structural

Research
Responsibility
Results

SINGLE
RESPONSIBILITY. .
for draft production

" Aerotec Fan-Stacks integrate the stack

base, fan, breeching and stack in a
single unit." It can be installed directly
at the boiler outlet.

State your actual operating require-
ments and receive in a single self-sup-
porting integrated package the assurance
of unit responsibility for your draft
producing equipment, No excessive
safety factors need be added.

Standard accessories such as drives,
couplings., dampers, etc. may be in-
cluded.

This simplifies engineering and pur-
chasing and assures dependable pre-
determined draft production,

Aerotec Fan-Stacks are available
with a single fan (Type-1, illustrated),

n “out-of-circuit” fan for handling cor-
rosive or high temperature gases
(Type-2) and a twin fan design
{Type-1A) for stand-by or for handling
two boilers with a single stack.

For further information write: In-
dustrial Division, Aerotec Industries,
Inc.,, Dept. C, Greenwich, Conn.
In Canada: T. C. Chown Limited,
Montreal Toronto.

AEROTEC
INDUSTRIES, INC.

INDUSTRIAL DIVISION
Other Divisions

_AIRCRAFT EQUIPMENT Ggisctro-Mechanical for the

Ascraft, Musile and Nuclaar Industtes
AEROTHERM Aicralt Lounges, Passenger and Crow Sesting

T A v ——, ¢
|

and an evaporative pre-cooled air
heat exchanger for the same duty.

Power Generation and Power Plaont

Actual Problems of Modern Steam
Power Station Design. K. Schréder.
Mitr, V.G.B. No. 73, 1961, (Adug.),
22712 (in German).

Present German, American, Rus-
sian and British design practices and
the solutions adopted in these coun-
tries for the various problems are
compared. The problems discussed
are: 1 Unit size and heat rate; 2.
The key position of the working media
streams (air-gas, water-steam, cooling
water); 3. The steam outlet of the
turbine, the narrowest cross-section of
the unit; 4. The pressure level; 5.
The layout of the unit; 6. The com-
pletely automatic unit; 7. Operating
personnel; 8. Characteristic curves
(cost, heat rate, personnel per kw
installed); 9. The European net-
work.

TVA Breaks Own Records for Pro-
duction, Efficiency. Anon.  Elect.
Wrid. 1961, 156 (Aug. 28), 37.

During the year ended June 30,
1961, TVA generated 64.5 X 10°
kwhr of which 74 per cent were pro-
duced in steam plants. The net
heat rate of these dropped from 10,-
720 Btu/kwhr in 1960 to 9500 Btu/
kwhr in 1961 and on average 0.804
1b of coal was required to generate 1
kwhr.

Build First Automatic Coal-Fired Unit.
R. 8. Talton. Elect. Wrld. 1961, 156
(dug. 21), 41-2, 83.

Unit No. 3 at Goldsboro power
station (240 Mw, 2400 psi, 1000/
1000 F) will be provided with a
SPARC control system developed
from the MARC system used at the
M. B. Robinson plant, It is able to
start the unit from cold, supervise its
running and stop it and includes the
ability of arriving at logical predeter-
mined operating decisions, generating
the appropriate signals to execute the
decisions and record its action, inputs
and outputs. The main core memory
will contain 8192 and the auxiliary
memory 86,000 words. The controller
will operate the plant and auxiliaries
so that the lowest Btu/kwhr rate for a
given load results.

OG and E Combined-Cycle Unit
Offers 4 per cent Gain in Efficiency.
J. B. Stout, J. J. Walsh, T. D. Mec-
Kone and A. G. Mellor. Elect. Wrid.
1961, 156 (Aug. 14), 72-5.

TUnit No. 7 at the Horseshoe Lake
station of the Oklahoma Gas and
Electric Co. now under construction
will comprise a boiler rated at 1350
klb/hr at 1900 psi and 1005/1005 F, a
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188.5 Mw steam-turbogenerator and a
25 Mw gas-turbogenerator and have a
net heat rate of 9530 Btu/kwhr when
burning natural gas. The gas turbine
exhaust gases are supplied as combus-
tion air to the furnace bottom to
maintain steam temperatures at low
loads and at the furnace top to temper
the flue gas. Instead of an air pre-
heater a primary economizer is in-
stalled which receives feed water in
parallel with three stages of feedwater
preheating both flows being combined
before passing through the secondary
economizer. The gas turbine is an
open-cycle, two shaft unit, one shaft
driving the compressor, the other the
generator,

Combined Steam/Gas Turbine Plant
for American Power Station. J. Grin-
drod. Steam Engr., 1961, 30 (Sept.),
402-5.

. The generating plant consists of a
5000 kw gas turbine and a 12,500 kw
steam turbine, the exhaust from the

" gas turbine providing combustion and

tempering air for the pulverized coal
fired boiler and preheating feedwater in
a special economizer. This combina-
tion raises the thermal efficiency from
a 26.2 to 28.4 per cent and 29.2
per cent at full load. The gas turbine
can supply further combustion air to a
boiler generating steam for a 30 Mw
turbogenerator and this would raise
the overall efficiency of the station to
32 per cent.

Utility Selects 2400 Psi for 510 Mw
Unit. R. G. Schmidt. Elect. Wrld.
1961, 156 (Sept. 4), 40-3.

Unit No. 4 at Will County station
of the Commonwealth Edison Co. will
consist of boiler rated at 3900 klb/hr
at 2400 psi and 1000/1000 F and a
cross-compound 510 Mw turbogener-
ator. The boiler is of tangentially
fired, forced-circulation twin-furnace
design with steam platen superheaters
and 8 pulverized coal burners and
four oil ignition torches in each corner.
The super-heater platens continue as
solid plates down to the economizer
water outlet and control the gas flow
over the width of the furnace through
the convection pass. Because of the
pressurized operation the ash hopper
will be directly attached to the furnace
bottom. The hp and ip sections of the
turbine will run on one shaft at 3600
rpm, the double-flow Ip section on the
shaft running .at 1800 rpm. Three
boiler feed pumps are driven by non-
condensing turbines, a fourth motor-
driven pump is for start-up purposes.
A low-level economizer between the
precipitator and the chimney heats
water in closed circuit to preheat the
air to 145 F and reduce the flue gas
temperature to 220 F. The stators of
the generators will be water-cooled,
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in boiler feed water
yet
adds no solids

— and that may be a good reason to
select DEOXY-SOL for treatment of
your boiler water. But it provides
other advantages also.

DEOXY-SOL is a high efficiency oxygen
scavenger, since it is a solution of
hydrazine. And it raises the pH, sup-
plementing any amine treatment.

Stocks in Newark, N. J., Chicago,
I, Los Angeles, Calif.

‘Write for informative Bulletin BW.

' Fairmount

. FCHEMICAL CO.. INC.
136 Liberty Street. New York 6. N. Y

the rotors hydrogen-cooled. Feeq!
water will be heated in 8 stages. The
net heat rate is calculated to be 8947

Btu/kwhr.

Saturated Steam Reheater Applied in
New Nuclear Power Station. F. w
Gettler and J. H. Potter. A.S.M.E
Preprint No. 61-SA-47, 1961. (June),
8 pp.

The Enrico Fermi nuclear power
station of the Italian network wijy
have a pressurized water reactor with
an output of 176 Mw (e) and include
moisture separation and reheating of
the steam by saturated steam be.
tween the hp and lp turbines. The
advantages of this arrangement gre
presented and the design of the ex.
tended surface reheater describeq,

From Hinkley to Sizewell. Anop,
Nucl. Engng. 1961, 6 (Sept.), 364-70,

A comparison of station parameters,
costs and design details.

Instruments and Controls

Operations Research Study of Steam
Power Plant Automation. J. K. Djl.
lard and J. L. Everett. AS.M.E.
Preprint No. 61-SA-66, 1961 (June),
5 pp.

As a result of the study undertaken
of the sequential and dynamic actions
to be taken by the automatic control
installation of a steam power plant g
mathematical model has been de-
veloped for a complete power station
and a new scientific procedure con-
ceived for the design of control sys-  ;
tems. It is stressed that plant and
controls must be designed together
to achieve optimum results and that
in this way the cost of the whole plant
will be reduced.

Supervision of Operation of Modern
Unit Power Stations. M. Sack. Elek-
lwirtsch. 1961, 60 (4ug. 20), 581-92
(in German).

Since the controls used for super-
vising the correct operation of boiler
turbine units are very costly it ap-
pears necessary to attempt a reduction
of indicating and recording instru-
ments to facilitate their reading and
to simplify the layout. Supervision
can be improved by applying analogue
or digital computers presenting, heat
consumption and thermal efficiency
calculations in directly usable form.
The role of the human operator in
highly automated plants is di%
briefly. “’452'
Flow Measuring Instruments.in Ioef."
dustry. V.Chalfont. Puwr.and Wrks:
Engng. 1961, 56 (Sept.), 754-62." '8l

A broad review of the various typ
of flowmeters, their design, operatif]
mechanism and fields of applicationy’
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Poactor Future. Anon. Elect. Times
1961, 140 (Sept. 21), 403.

%sir William Cook, U.K.A.E.A.
member for reactors, expressed the
opi-” ° that the Canadian heavy-
wav .noderated and cooled reactor
with pressurized tubes offered the best
prospects for the future and was ca-
pable of considerable further improve-
ments. He urged that a reactor of
this typé should be built in Gt. Britain

to allow experiments to start as soon

as possible.

Thermal Optimization of Reactor
Plants. Pt. I. J. Krebs and L.
Gabriel. Energietechnik 1961, 11 dug.
371-9 (¢n German).

Calculations are presented for opti-
mum temperatures and flow volumes
in the primary coolant and secondary
steam circuits of pressurized water
reactors to arrive at the lowest price
per unit for a given reactor size.

Formation and Control of Turbidity in
Aluminum-Water Reactor Systems.
S. R. Hatcher and H. K. Rae. Nudl.
Sci. Engng. 1961, 10 (Aug.), 316-30.

The corrosion rate of Al fuel sheaths
in NRU is much higher than expected
under static conditions at the same
temperature and due to a mass trans-
fer mechanism of corrosion whereby
corr- ~on products are released as
dic  »d oxide. A 'mechanism of
crystal growth is responsible for de-
posits on heat exchanger surfaces and
suspended alumina in the water. The
turbidity concentration can be con-
trolled by purification.

On the Possibilities of the Operation
of & Natural Uranium Breeder Reactor
with Fuel Element Reprocessing.
K. Fuchs and H. Hessel. Kernenergte
1961, 4 (dug.), 619-23 (zn German).

Calculations have been made and
the results obtained are reproduced to
show that such a reactor of the homo-
geneous type with the natural ura-
Dium in a suitable solution is feasible
and compares well with American and
Russian fast reactors.

An Economic Fast Reactor. L. R.
?;ake. Nucl. Engng. 1961, 6 (Sept.),
1~5,

The design of 2 750 Mw (th) fast
reactor is described which could be
tonstructed at much lower costs com-
Pared with the American Enrico
Fermi station. The most important
lten_l, the selection of the fuel com-
pos_ltion, is discussed in some detail.

t© “elieved that this reactor would
€. 5 more than £60,kw installed

and at 0.7 load factor, interest charges -

of 5.5 per cent and 20 vears life could
Produce power at 0.32d/kwhr.
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12 ways to install a VARIAX Boiler Fan
in almost 507 less space

Our chart gives you some idea of the
versatility of installation a Variax
axial flow boiler fan offers you. 1t fits
easily into all boiler arrangements, to
meet your requirements exactly. And
the shorter Variax length saves you
almost 50% of the space a centrifugal
fan normally requires.

Ease of installation, of course, is
only the beginning of Variax advan-
tages. Others include: 1) proven econ-
omy due to superior, aerodynamic
dimensioning; 2) control of fan during

operation through changes of blade
pitch—this means maximum efficiency
at all boiler loads; 3) Variax fans are
ideally suited for parallel working. The
Variax is available in a capacity range
from 50,000 to 1,100,000 cu. ft./min.
Today, Variax fans are giving out-
standing service throughout the world.
Find out how & Variax can pay off for
you by writing now for our booklet
“Axial Flow Fans For Boiler Draught
Requirements.”

goem NOVENCO INC.

VARIAX

40 Exchange Place, New York, N.Y., Tel: HA 2.5470
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Abstracts from the Technical Press—Abroad And Domestic
(See also p. 50, this issue) :

awn from the Monthly Technical Bulletin, International Combustion,
Ltd, London, W. C. 1)

Power Generation and Power Plant

Tanners Creek 600 Mw Design Prof-
its by Breed-Sporn Lessons. P.
"Sporn.” Elect. Wrld. 1961, 156 (Oct.
30), 60-3. .

The unit No. 4 ordered for Tanners
Creek power station will consist of a
forced-flow boiler rated at 3840 kib/h
at 3625 psi and 1000/1025/1050 F
and- tandem-compound turbogener-
ators with a total output of 682 mva.
The main difference between the
Breed and Sporn units and the new
one is the lowering of the temperature
of the superheated steam to permit
fewer. and larger pipes of ferritic in-
stead of austenitic steel to be used for
the connection between boiler and
turbines; by increasing the tempera-
ture of the reheated steam the thermo-

- dynamic economics and thermal effi-

=dlency are not affected. The boiler is
"povided with eleven cyclone furnaces,

- oty pendent superheaters and re-

beaters, a tubular air preheater and a
lo ~ vel economizer between the
p.  ater and the precipitator. Only
minor changes have been introduced
on the electrical side. The net heat
rate is estimated to be 8450 Btu/kwh.

.
Wood Waste for Steam Generation at

& Plywood Factory. Anon. Steam
Engr. 1961, 31 (Nov.), 55-9.

British Plywood ManufacturersLtd.
have installed a Corner Tube boiler
rated at 15,000 Ib/h at 210 psi and a
Lambion stepped grate for the firing
of saw dust, chips, off-cuts, bark and
other wastes and obtained an output
of 51b of steam per 1 1b of waste wood
Consumed. Because of the high effi-
Gtency of operation and low cost of the
steam generated the company now
buys additional wood chips from
Beighbouring firms. In the winter
Months steam is also generated in a
°°5}11-ﬁred and/or an oil-fired shell-type

Otler,

The High-Pressure Steam Plant for
S‘e Steelworks of Empresa Nacional
idenirgia S.A., Avilus, Spain. M.

avatti. Sulser Tech. Rev. 1961,
No. 2, o7.34.
bThe steam plant comprises four
"

(275 kib/h, 1350 psi, 968 F),
f“L -ae driven blowers for the blast

 l— -
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. detailed.

furnaces, a 7.5 mw, a 30 mw and a 60
mw turbogenerator. The boilers are
designed for the separate or combined
firing of coal middlings and blast
furnace gas, of the monotube type
and the furnace provided with fixed
corner burners for blast furnace gas
near the bottom and pulverized coal
manually tilted corner burners higher
up. The blast furnace gasis preheated
in a flue gas heated exchanger, the
combustion air in a tubular preheater.
The arrangement of economiser, evap-
orating and superheating surfaces is
In boiler trials efficiencies
of 87.88 to 91.6 per cent were obtained
and boiler availability was consist-
ently above 98 per cent, during 1960 it
was 100 per cent, -

nuence. Alvw.
192 (Oct. 27), 532.
A report has been issued on the per-
formance of the Calder Hall ‘A’ reac-
tor over the past 3 vears and the im-
provements obtained during this time.
Output of the station has been in-
creased by 25 per cent from 180 to
225 Mw (t) by increasing the fuel
element temperature from 408 to 418
C and increasing the blower output.
A more uniform temperature distribu-
tion has been obtained by the use of
neutron absorbers in the position of
maximum flux. Burn-ups of 3900
Mw days per ton and an average of
2700 mw days/t have been reached.
A total of 4.7 X 10°%wh has been
generated and of 3.7 X 10%wh has
been sent out. The load factor has
been increased to 88 per cent and
loading time for fuel elements reduced
to 3 weeks. Six serious failures of fuel
elements and about 200 cans with
cavitational leaks were detected. Ex-
periments have been conducted for
the civil nuclear power stations on
new fuel elements, element vibration
fuel elements, element vibration and
effects of charging and discharging
elements on load. :

Lohigiheerig 1YL,

PIPING

SINCE 1899

In the Mitchell shop. integrated tracer aluminum piping gets the same
exacting work and quality contro! as massive heavy-wall power piping.

W. K. MITCHELL & CO., INC.

Philadelphia 46, Pa.
63 years’ SPECIALIZED experience. Ask it in!
PIPING FABRICATORS AND CONTRACTORS
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Abstracts from the Technical Press Abroad Aﬁd Domestic

At 2 ﬁ:‘.m:‘ :‘::\ ! (See also p. 17, this issue)
SIS e
WHAT REALLY MAKES A (Drawn from the Monthly Technical Bulletin, International Combustion,

Ltd, London, W. C. 1)

IONXCHANGER

u ¥/ 4 : Fuels.: Sources, Properties ond Prep- J. A. Hitchcock and J. Lis. Nucl,
aration Par. 1961, 6 (Dec.), 65-8. :
The Selection and Utilization of In- Heat transfer studies are describeq
) . . carried out on: (1) fuel elemeny
In 1943 we used small index valves dustrial Coals—II. A. C. Dunning- P . h s
on a central panel to operate the ham. Steam Engr. 1861, 31 (Nov.) under atmospheric and higher pres.
valves of a 600 gpm de-ionizer (a 60-2. ! ' ;ures; (ﬁ) rod cluster systems; (3)
e eeled Semompae comcol ae | |, The second part considers the com- g’ GiUIER (O 25 S mate
bustion process and its control by flue )

the time, but today it would be d !
correctly termed *“remote manual.” gas analysis, the difference between  Heat Transfer and Pressure Losg

Since then, we have built many overfeed and underfeed combustion - Characteristics of Cross-Flow Tubular
different types of “automated” de- and the conditioning of small coal for Arrangements with Studded Surfaceg,
ionizers, and hence feel we are combustion. N. G. Worley and W. Ross. Bris

capable of defining what you -
shguld expect in “automatic” Physical and Chemical Properties of éVgtg:_l.ggEnergy Conf. 1961, 6 {Oct.),

ionXchange equipment. Bituminous Coal Structure Compo- E . )

A fully-automatic "de-ionizer will nents. XV High Vacuum Pyrolysis and xperiments with bare and studded
include bulk storage of regenerants Coal Constitution. C. Kréger and R. tubes in different arrangements are °
with no handling of regenerant Briicker. Brennst Chemie 1961, 42 described and the results presented
chemicals; automatic initiation of (Oct.), 305-11 (in German). and evaluated. _ The effect of tube
regeneration by a conductivity These investigations of vitrinite diameter, stud pitch and tube arrange.
nll‘eu:'; automatic se”i? x:insde aftelr micrinite and exinite by high vacuun; ment on heat transfer and pressure
- shutdown, to restore desired qual- s drop is discussed; sufficient informa-
ity; and of course, complete auto- f:::;lagzségg?ai:axe Z:;‘?m::l:;ert }:)ef tion has been obtained for the predic-

matic control of all regeneration : : .

steps, including dilution of re- structural elements but in different t’?; of heat transfer performance of a ,

generants. proportions, that the formation of  Wide range of surface patterns and
tube pitches.

Since multiple units are commonly volatile bitumen and consequently of
used to provide continuous ﬂow’ tar iS determined by the methylene 'H t T f

a freshly regenerated unit will bridges between aromatic and hydro- P:;ormmierofm%eﬁtc:;surer od
?sually go on stand-by, to be put aromatic structures and that oxy- Tubes in Staggered Cross-yFlow c
into service automatically when methylene bridges connect the mon-  po. o 0 ign d N. Cherrett. B rit.

another requires regeneration. In- ; : : :
terlocks p:]event sixiultaneous re- :::zt:ll]e bitumen with the residual Nucl. Energy Conf. 1961, 6 (Oct.),
generation of two or more units. ; 300-6. -
Such an installation usually in- Coal Briquettes without Binders, A. Heat transfer and pressure drop
cludes monitors which will sound G. Arend. Coll. Guard. 1961, 203 tests have been made on various
an alarm to indicate malfunction. (Nov. 2), 537-8. staggered arrangements and from the
The control circuits are flexible Some details are given of the suc- results heat exchanger matrices of |
' enough to permit simple adjust- cessful briquetting of mixtures of coal given duty designed. A relation
’ k medntshof the fegeneration ?ﬁle’ and lignites and of coals without  comnecting corresponding heat trans-
£ I‘l and the control pane” incluces binders but it is not stated where the fer and pressure drop results has been
_— visual indicators to inform the t . deduced
: operator of the status of all units, ests were made nor are cost compari- .
; | While the foregoing indicates the sons given. Finned Tubes in a Cross-Flow of Gas.
L B scope of full “automation,” it is Non-Sticking Sliding Gates for Hop- A. Lymer and B. F. Ridal. Bnil.
T obvious that many modifications pers. Anon. Engineering 1961, 192  Nucl. Energy Conf. 1961, 6 (Oct), ¥
P are possible, particularly with (Nov. 24), 667. 307-13. .
.§ ; tsil::lsl t;t;;ts,i ;tl;:::gy ::rt;::efrt;necs The steel plate form.ing the gate is Experimental results_of heat trans-
: manually rather than automatically. suspended from two pieces of trolley fer anq pressure drop in finned tube
. The extent of our experience is track and can be adjusted on suspen- banks in cross-flow are reported. A
i such that we can provide reliable sion bolts to control the distance be-  method of calculating fin efficiency
; ;1 : “automation” equipment of any tween hopper and plate. In this way is presented and theoretical results
3 |l I degree or detail that a particular dust and fines cannot build up. The  confirmed by experimental results.
i i | job calls for. See your IWT repre- movement of the gate is by roller = A water model has been used for flow
§ :;: , sentative for details. chains, levers, rack and pinion gears visluallization experiments }vlnt:
FY or power cylinders. helped in the understanding of the
; s oo s
W YORK OFFICE: o Yor ‘ . . tion o e loc eat transfer:CoF "
N CANADIAN DSt gurr,x:::-;"::nsr:;.tw Lencor, Gon Heat: Cycles af‘d Transmission efficient distribution over an angpii. "
: The C.E.G.B. Studies Heat Transfer.  fin. 335k ~
ERD sl
J IARE . i
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Investigations into Heat Transfer to
Boiling Water in Horizontal Tubes.
H. E. Miiller. Warme 1961, 68 No.
2, 50-2 (in German).

Cooling of superheated steam in a
sr“<ce cooler was studied and the
s f cooling surface sections deter-
mned serving preheating, evaporat-
ing and superheating of the cooling
"water. For the section through which
a water-steam mixture flows a rela-
tionship between heat flow density
and inner heat transfer coefficient was
obtained valid for boiling water in
horizontal tubes and heat flows of
20,000 to 120,000 kcal/sq m/hr.

Steam Generation and Power Produc-
fion :
Exergy. Various Authors. B.W.K.
1961, 13 (Nov.), 481-508 (in German).
This issue is devoted to a series of
papers explaining the term '‘Exergy,”
its meaning, the reasons for its intro-
duction and its practical application:
(1) the practical importance of exergy

by F. Bosnjakovic; (2) energy and.

exergy by P. Grassmann; (3) the
term exergetic energy by W. Fratz-
scher; (4) exergy losses in the steam
power process by H. Rogener; (5)
the influence of air preheat on the
nonreversibility of combustion by Z.
Rant; (B) investigations of phase
diagrams by means of exergy by G.
Gr "~ and E. Kaiser; (7) literature
or. _.rgv by N. Gasparovic.

The Dispersion- of Water Globules in
Steam: A Preliminary Study. D. J.
Ryley. Engineer 1961, 212 (Oct. 27),
6926,

The size and space dispersion of
water droplets in steam has been in-
vestigated experimentally and the
problems are discussed requiring solu-
tions before a mathematical descrip-
tion of space dispersion of globules
can be evolved. )

Pressure Vessel Design in Sweden,
E. Jonnerby. Chem. Proc. Engng.
1961, 42 (Nov.), 479-81.

A brief review of Swedish design
Practice and equations used in the
caleulations of pressure vessel and
*xamples of fabrication are presented.

Design of a Reinforced Cylinder for a
Nuclear Reactor Pressure Vessel.
R. W. Lakin and S. S. Gill. Proc.
‘nsi. Meck. Engrs. 1961, 174 No. 29,
313-30.

The strengthening of the cylindrical
rart of a pressure vessel by thin
aminar strips to make it suitable for
vor' v at the same pressure as the
en.  aerical ends is described.
‘essel design, effect of practical im-
erfections, permissible design stress,
tandards and methods of manu-

‘OMBUSTION / April 1962

facture and effect of temperature

_ gradients are discussed.

Factors Affecting the Choice of New
Boiler Plant—II. W. Short. Steam
Engr. 1961, 31 (Nov.), 514. .

The second part discusses the effects
of peak load and seasonal load varia-
tions on boiler size and suggests that
it is often preferable to install boilers
of different sizes so that each can
operate at its optimum efficiency.
Although automatic control is today
regarded as a matter of course the
choice between simple on-off or modu-
lating control will depend on local
conditions, )

Babcock and Wilcox Recommended
“‘Once-through” Boilers on 2000 psi
and up. Anon. Elect. Wrid. 1961, 156
(Nov. 6), 82.

Babcock and Wilcox Co. consider
that once-through boilers provide
lower construction costs, increased
plant economy and availability and
lower maintenance costs and should
thus be advantageous at all pressures
above 2000 psi. At present 16 units
constituting 6450 Mw generating ca-
pacity are in operation or on order.

A New Large Boiler Unit TPP-110 for
High-Temperatures and High-Pres-
sure Steam Generation. V. S. Pat-
ichenko, I. N. Goldenfarb and L. A.
Ostrovskii. Energomashinostroente
1960, 6 (Aug.), 1-11. C. E. Transl.
1985. :

The design, construction and costs
of a supercritical pressure boiler
rated at 2100 kib/h at 3627 psi and
1085/1058 F is described. The boiler
has two furnaces, one containing the
superheater, the other the reheater
and supplies steam to a 300 Mw turbo-
generator.

Design and Operational Experience
with Waste-Gas Cooling Plants in.
Oxygen Converter Steel Works, H.
Rasworschegg. Afitt. V.G.B. No. 74,
1961 (Oct.), 356-64 (in German).

The intermittent production of CO
in oxygen converter plants and the
utilization of the CO as fuel in boilers
installed above the converters is dis-
cussed. Designs with additional fuel
firing and with accumulators for con-
stant or variable pressure are de-
scribed, with special emphasis on the
design of the hood to permit control
of the excess air. The controls re-
quired for such boilers are more com-
plicated than for ordinarv power
station boilers and must be closely
linked with those for the converter
plant,

Heat Transfer and Pressure Drop
Characteristics of Concentric Ar-
rangements of Helical Coils. F. V.
Davies and J. Lis. Brit. Nucl. En-
ergy Conf. 1961, 6 (Oct.), 314-23.

Experimental studies relating to
the design of boilers for nuclear reac-
tors of heat transfer and pressure drop
of concentric arrangements of finned
tube coils and the results are pre-
sented.

Fuels and Firing
Distribution of Primary Air in Chain-
grate Stokers. T. J. K. Rolfe. J.
Inst. Fuel 1961, 34 (Nov.), 481-93.
Research into improving the effi-
ciency of operation of chain grate
stokers has led to the installation of
fixed vertical baffles in the windbox
to obtain uniform primary air distri-
bution and the adoption of the short-
ened version with increased combus-
tion rate sq ft for a given fuel rate.
The first improvement led to an in-
crease in permissible combustion rate
of 18 per cent and improved efficiency
by 1 to 1!/, per cent. The second
permitted a higher boiler efficiency to
be maintained at lower fuel feed rates
by improving the heat transfer per-
formance. Combustion efficiency suf-
fered when low fuel feed rates were
obtained by reducing the fuel bed
depth below 3-in.

Manufacturer.

operations and maintenance.

selected applicant,
ance program established.

York 16, N. Y,

INDUSTRIAL POWER PLANT ,
SUPERVISORY POSITION AVAILABLE

ASSISTANT POWER AND STEAM SUPERINTENDENT position
available in Industrial Power Plant with large progressive Southeastern

Applicant should have experience in steam turbine (extraction type)
: College graduate preferred but extensive,
ggggpriate experience accepted in lieu of college degree. Prefer age

Location provides excellent recreational and living accommodations and
desirable climate. Liberal starting salary in keeping with experience of
Annual salary review, vacation, retirement and insur-

Send recent photo and detailed resume in complete confidence to—
Box 100, Combustion Publishing Co., Inc., 200 Madison Ave., New
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Experience with Oil Firing in a Hori-
zontal Cyclone Boiler. K. Sauerwein.
Mitt. V.G.B. No. 74 1961, (Oct.), 373-
6 (in German).

In a boiler rated at 71 klb/h at 953
psi and 932°C and equipped with a
horizontal cvclone furnace coal was

gradually replaced as fuel by oil and :

the boiler operated on oil up to 20 per
cent above m.c.r. without any diffi-
culties. . Film boiling on the cyclone
‘tubes did not occur owing to the very
high mass flow rate of the water and a
heat release rate of 565,000 Bty/cu ft.
Excess air was restricted to a mini-
mum so that the O, content in the
cyclone was below 1 per cent and the
dew point of the flue gas around
160 F.

Experience with Combined Firing of
Oil and Coal in Vertical Cyclone
Boilers of an Industrial Power Station.
L. Lichtenwalder. Miit. V.G.B. No.
74, 1961 (Oct.), 3767 (in German).

In the two boilers each rated at 188
kib/h at 910 psi and 842 F and
equipped with vertical cyclone fur-
naces, a mixture of 60~70 per cent oil
and 40-30 per cent coal is fired at all
loads; fly ash is reinjected together
with that from 3 other dry-bottom fur-
nace boilers. The diffusor above the
cyclone must be freed of deposits
every 6 weeks despite soot blowing in
each shift. The oil burners are cleaned
every second day. The air is pre-
heated in a steam exchanger and part
of it is bypassed so that the flue gas
exit temperatures are between 392 and
446 F. The O, content of the flue gas
" is between 1.8 and 2 per cent, the
CO: content between 15 and 16 per
cent. No difficulties were experienced
during 25,000 h of operation.

Research on Turbulent Diffusion
Combustion. A Survey of the Present
Position with Special Reference to
Ijmuiden and Sheffield. M. W.
Thring. J. Inst. Fuel 1961, 34 (Nov.),
494-502.

Water-Side Corrosion and Water
Treatment -

Water Treatment for High Pressure

Boilers. G. 1. Early. Brit. Puwr.
Engng. 1961, 2 (Nov.), 33-5.
A review.

Silica Removal by the Magnesia
Method. Anon. Brit. Puwr-Engng.
1961, 2 (Nov.), 48-52,

Translation of a Russian article
describing the magnesia method of
water treatment and its advantages
and disadvantages.

Gas-Side Corrosion and Deposits

Furnace Corrosion Taking into Ac-
count the Mutual Effect of Slags and

52

LARSON-LANE

STEAM AND
CONDENSATE
ANALYZERS

OST modern and efficient
. system of removing vola-
tile amines, ammonia and carbon dioxide
prior to recording steam conductivity.
This thoroughly effective steam degasser
uses a cation exchange resin for the re-
moval of ammonia, morpholine, cyclo-
hexylamine, and reboiling for the removal
of CO,. Constant sample temperature is
maintained. Taps provided for drawing
sample for other analyses.

Larson-Lane Steam and Condensate
Analyzers make possible rapid and accu-
rate measurement of steam purity, com-
pletely essential for efficient boiler
operation.

A smaller, less expensive unit, the
CH-16 provides for removal of ammonia
and amines from steam condensate with-
out the necessity of reheating. Condenser
feakage is readily detected with this model
in the presence of volatile amines or
ammonia.

Write foday for complete
technical detalls.

Indusrrial

Instruments inc.

89 Commerce Road. Cedar Grove. Essex County. N J.

Refractory Mass. M. T. Mackowsky,

" D. Hallbauer and H. Kirsch. Miy
V.G.B. No. 74 1961 (Oct.), 311-9
(in German).

The composition and properties of
the most generally used refractory
masses and of the slagand the attack of
the slag on these masses in various fyr.
nace atmospheres and at different tem.
peratures have been studied. None of
the masses is resistant to this attack at
furnace temperatures of 1800 C and fre.
quently at much lower temperatures,
The flue gases, especially sulfur oxides,
penetrate the pores of the mass ang
attack the tube metal. Experiments
aimed at finding new refractory masses
resistant to slag at 1800 C and above
have not yet been successful.

Chimney Design for Industrial Boiler
Plant—III. A. F. Webber. Stegm
Engr. 1961, 31 (Nov.), 63-5.

Chimney height on the basis of the
recommendations of the F.B.I. Work-
ing Party is discussed and brick, stee]
and plastic chimney construction
compared.

Heat Recovery Plant

Air Versus Water Cooling. F. Moly-
neux. Mech. Wrld 1961, 151 (Nov.),
373-4.

The calculation of an example
started in a previous article is finished,

New Regenerative Heat Exchanger
Concept. D. G. Wilson. Engineering
1961, 192 (Nov. 24), 694-5.

The new idea is the use of layers or
disks of flexible material which is
periodically separated to allow cross-
flow of one medium and squeezed
together before entering the duct
carrying the second medium to pre-
vent any carry-over loss and permit
higher heat transfer rates to be ob-
tained. Only a small test model has
been made so far.

Power Generation and Power Plant

Electricity Supply Problems. Anon.
Elect. Rev. 1961, 169 (Nov. 24), 841-
0

A summary of the 1961 Mitchell
Memorial Lecture by Sir Christopher
Hinton in which the reduction in
capital costs of power station per kwh
sent out between 1948 and 1985
through the application of larger units
and higher steam parameters was
traced, the doubtful advantages of
supercritical units discussed and the
reasons given for persisting in build-
ing nuclear power stations despite
their higher cost of producing a unit
compared with conventional power
station. -

Starting-up and Shutting-down of &
Power Station Unit. A. Stoll. Mif

St
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V.G.B. No. 74, 1961 (Oct.), 345-51
(it German). '

The apparatus and equipment re-
quired and the conditions to be ob-
served during starting-up a boiler-
turbine unit from cold and from hot
ar iuring normal and emergency
sh. .own are discussed with special
reference to once-through forced-flow
reheat boilers. Measures to be taken
to avoid excessive rises of temperature

in the superheater and reheater are

outlined. Automatic starting and
stopping of a unit is touched upon
very briefly.

Power Station Optimization. A.
Sherry. J.Inst. Fuel 1961, 34 (Nov.),
466-80, °

The factors were considered and
tested in a power station containing
five 60 Mw sets which could be con-
trolled so that the highest efficiency
at minimum cost was obtained. "Since
the cost of the coal is about 90 per
cent of the cost of electricity gener-
ated, the savings obtained by reducing
fuel costs are large; .the individual
factors affecting fuel costs are de-
tailed. Other important factors are
optimum methods of operation such
as load distribution between machines,
optimum number of machines in
operation, pumping power, boiler
optima, air supply, stack loss, auxil-
ary consumption, unburnt heat loss,
nill reject loss, sootblowing, coal fine-
iess  ‘mber of mills in commission
ad  /ner angle, and maintenance
ontro! (frequemcy of cleaning and
verhaul). The final step would be a
igital controller adjusting the plant
ontrollers to arrive at the best setting
T given conditions.

‘bservations Regarding Eddystone
o. 1 after Inspection following First
ear of Operation 5000 psi and 1150
J.H.Harlow. A.SM.E-AIE.E.
ower Conf. 1961 (Sept.), 24 pp.
An account is presented of service
ilures, difficulties encountered in
.d remedial measures applied to the
:am generator materials, the main
:am system, stop and by-pass valves,
rbine rotor, superpressure blading,
:am jnlet piping and control valves,
oper oxide deposits on turbine
ides and boiler feed pumps.

2rcer Generating Station Features.
on. Power 1961, 105 (Nov.), 70-1.
Mercer station of New Jersev's
blic Service Electric and Gas Co.
.tains two 320 Mw units each
ved by a pulverised coal fired
n-furnace boiler supplying steam
2400 psi and 1100/1050 F. The
heat rate is 8636 Btu/kwh but it
of o improve on it. The tur-
s as. indoors but the generators,
er~feed pumps and their drives

New

bulletins
for your

FLUIDICS®

library

PERRUTIT

\.ml
ramu EXCHAREER

Permutit Q: A sulfonated
polystyrene cation exchanger,
effective in treating waters
with wide pH and temperature
range, and in removal and
recovery of metallic cations
from solution. Bulletin 4840
specifies chemical properties,
operating characteristics,
operation on sodium and
hydrogen cycles, and recom-
mended design data.

All-purpose water softeners:
Permutit Models BD, MQ and
EQ softeners for commercial
and industrial use. High out-
put at low cost. Designed as
single units or for use in com-
binations. Ion exchanger is
high-capacity Permutit Q
resin, Special features, design
specifications, layouts, acces-
sories for all models are con-
tained in Bulletin 4825.

Automatic valveless gravity
fitter: Costs up to 45% less
than conventional filters, Also
saves mopey after installation,
because it operates automat-
ically without a single valve,
agitator, pump, flow control-
ler, or even an attendant op-
erator. Bulletin 4351,

Typ2 M Precipitator: For re-
ducing turbidity, color, sus-
pended matter, iron, or
manganese in water. Produces
normal effluent turbidity of §
ppm or less, under wide tem-
perature range, even with
shock loads. Water jet-pow-
ered agitator (no mechanical
drive). Bulletin 4836 explains
operation, gives specifications
and construction details.

New FLUIDICS Buyer's Guide:
A survey of latest equipment
for water and waste treatment,
ion exchange, gas analysis,
metenng and control. Also
equipment for handling corro-
sives, heat transfer, reactions,
centrifuging and packaging.
Send for Bulletin 1010.

2Fluidics is the Pfaudler
Permutit program that integrates
knowledge., equipment and
experience in solving problems
involving fluids,

Standard packaged deminer-

alizers: Factory-assembled,
systems ready to connect and
operate. For summary of ap-
plications, plus data on mixed-
bed, two-step, non-regenerable
and skid-mounted units, send
for Bulletin 4721.

Tray Deaerator: For the effec-
tive removal of non-conden-
sable corrosive gasses, such as
oxygen and carbon dioxide,
from boiler feedwater. Trays
of stainless steel, controlled
steam and water flow,
advanced counterflow design.
Bulletin 4732. Permutit also
offers Spray Deaerator,
Bulletin 2357.

wemmuIn

PRECIPITATOR

Permutit® Precipitator: Saves
about 50% in ground space,

50%-75% in time of treat-

ment, and 10%+40% in certain
chemicals and adsorbents,
compared to conventional re-
action and settling tank. Com-
plete facts on operation and
application. Bulletin 2204C.

nd through the wall.
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? Cstion Exchanger

4!35 P-rmullv M Precipitater
t Tray Deaerator
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Abstracts from the Technical Press—Abroad And Domestic

%‘Q r é&i{{i-k'

(See also p. 61, this issue)

(Drawn from the Monthly Technical Bulletin, International Combustion,
Lid, London, W. C. 1)

Fuels:
aration

Sources, Properties and Prep-

A New Approach to the Dense Phase
Conveying of Powders. G. H. Zim-
mer. ASME Preprint No. 61-WA-
294 1961 (Dec.), 8 pp.

A helical-screw pump is used to con-
vey the powder fluidized by air at the
entrance and exit of the pump through
the pipelines. The advantages are
smaller pipe diameters, lower veloci-
ties, smaller air and consequently lower
compressor requirements, reduced
wear and damage to the powder. The
dmitations of the system are set out.

Getting “‘Difficult’”’ Materials out of
3ins, A. D. Sinden. ASME Pre-
srint No. 61-BSH-8 1961 (Oct.), 9 pp.

The various types of flow inducers,
niz. vibrators, pulsators, air streams
ind mechanical dislodgers, are com-
sared. The planetary arch breaker
lesigned for conical hoppers and bins is
lescribed which travels round the

nsic  { the cone and dislodges and
nov  .he contents downward to the
mtlet. This breaker has proved su-

rerior to other appliances in moving
aaterials which do not easily dis-
harge by gravity alone.

jeat: Cycles and Transmission

-alculation of Radiant Heat Transfer
‘sing Electronic Digital Computers.
- P. Detkov. Teploenergeitka 1961, 8
3ept.). 33-6 (in Russian).

The normal method of calculating
wdiant heat transfer in furnaces,
oilers, etc., is the “‘zone’ method, in
hich the surfaces and volumes are
ivided into zones which are treated
:paratelv. The integral equations
r radiation are replaced by a system
" linear algebraic equations. It is
rown how an algorithm can be de-
sed for the calculation, on a digital
ymputer. of radiant heat transfer.
a example of such a calculation is
:seribed (AET abstract).

From C.E.G.B. Digest 1961, 13
Jec. 23), 3924,

1e Use of Visible Light Models for
e Study of Radiant Heat Transfer
Fy~—aces. C. H. Schwartz, S. A.
old and A. A. Orning. ASME
reprint No. 61-WA-303 1961 (Dec.),
Pp.

In these furnace model tests flame

OMBUSTION ' May 1962

radiation was simulated by miniature
lamps, partial wall reflection by strips
of high reflectance paint and the meas-
urements made with an integrating
sphere light meter. Glass wool dis-
tributed within the array of lamps
simulated a partidlly opaque flame.
The models represented the gas-fired
furnace of the Sterlington and the
pulverized coal fired furnace of the
Paddy’s Run boiler, both front fired,
for which measurements were avail-
able so that comparison between
model and actual measurements were
possible. The agreement was remark-
ably close. It is suggested that such
model tests which are simple could be
carried out to obtain advance informa-
tion on effect of flame position on dis-
tribution of radiant heat transfer to
furnace walls in new designs: .

Rapid Calculation of Radiant Energy
Transfer Between Nongray Walls and
H,00r CO,Gas. D. K. Edwardsand
K. E. Nelson. ASME Preprint No.
61-WA-175 1961 (Dec.), 6 pp.

An approximate method is pre-
sented permitting the designer to esti-
mate roughly the coarse spectral dis-
tribution of the gaseous emission or
absorption of the entire range of
variables covered by Hottel's cor-
relations. - The methods available for
the calculation of radiant heat trans-
fer to isothermal H,0-CO.-N, mix-
tures are reviewed.

An Enclosure Theory for Radiative
Exchange Between Specularly and
Diffusely Reflecting Surfaces. E. M.
Sparrow, E. R. G. Eckert and V. K
Johnson. ASME Preprint No. 61-
Wa-167 1961 (Dec.), 6 pp.

A systematic and convenient
method has been developed for calcu-
lating the radiant interchange within
an enclosure containing both specu-
larly and diffusely reflecting surfaces.
The application of the method is il-
lustrated by an example.

Heat Transfer by Combined Forced
Convection and Thermal Radiation in
a Heated Tube. M. Perlmutter and
R. Siegel. ASME Preprint No. 61-
WA-169 1961 (Dec.), 11 pp.

This problem occurring in the heat-
ing of the coolant passages of a nuclear

_reactor is analvzed and a solution of

the energy equation governing the
heat exchange is provided by two

methods which are in good agreement.

Combined Free and Forced Convec-
tive Flow in Vertical Circular Tubes—
Experiments with . Water and Oil.
G. A. Kemeny and E. V. Somers.
ASME Preprint No. 61-WA-161 1961
(Dec.), 7 pp.

Heat transfer and pressure drop
data were obtained for water and oil
flowing upward in vertical tubes with
I1.D. of /4 to 11/,in. Flow rates
from 10 to 400 1b./hr were ifivesti-
gated. Non-laminar flow was ob-
served during many of the tests and
its effects are discussed.

The Effect of Corrosion by Steam at
1100-1500 F upon the Heat Transfer

Through Superhéated Tube Alloys..

H. L. Solberg, J. E. Brook and W. J.
Rebello. ASME Preprint No. 61-
PWR-1 1961 (Sept.), 6 pp.

Comparative tests on heat transfer
through ferritic and austenitic steel
tubes, one set with bright, smooth,
honed inner surface and the other with
scaled inner surface showed that the
heat transfer through the scaled ferri-
tic tubes was reduced by up to 15 per
cent, while that through scaled aus-
tenitic tubes increased by up to 8 per
cent over the clean tubes.
Steam Generation and Power Pro-
duction

Tables for the Specific Heat C; of
Water and Steam. M. P. Vukalovich,
B. V. Dzampov, D. S. Rasskazov and
S. A. Remizov. Teploenergelika 1961
(Dec.), 70-7 (in Russian).

Tables are presented for the specific
heat C, of water and steam, compiled
from all the available experimental
data, and extrapolated to » = 1000
kg/cm? and t+ = 1000 C.

CEGB abstract.

Steam Generators

Developments and Future Trends in
Large Boiler Plant Design. G. H.

NEW! GAUGE GLASS

For high temperatures and pressures
up to
600 psi.

GAUGE GLASS WASHERS

for Boiler High Pressure Steam
and Water Service S

MODELIFE
MODEL NO. 77

For more data
Bulletin No.62 Prompl Shipments
Write for it today from Stock

EUGENE ERNST PRODUCTS CO.
EEP/ 140 Walnut Street
LIVINGSTON.NEW JERSEY,US.A.

TELEPHONE 992-1316
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nanora, Sru. Fwr. Engng.. 1962,

4 (Jan.), 32-8.

Trends in Modern Industrial Steam
Generation and Their Effect upon
Boiler Design. C. T. Smith and R. S.
Rocheford. ASME Preprint No. 61-
WA-298 1961 (Dec.), 11 pp.

Designs developed for burning var-
ious waste fuels such as bark, CO,
black liquor, blast furnace and refinery
gases are described together with de-
tails of wall construction and cvclone
steam separators. Feed water require-
ments are also discussed. '

Factors Affecting the Choice of New
Boiler Plant—IV. W. Short. Steam
Engr. 1962, 31 (Jan.), 129-13.

This last part deals with the in-
fluence of structural work, labor and
finance on the choice of plant.

Development of the Smaller Types of
Sulzer Boilers. E. Képfer, Sulzer
Tech. Rev. 1961, No. 3, 17-20.

Various types of economic and
three-pass smoke tube boilers, small
water-tube and tubular, drumless
boilers for outputs of up to 30,000
Ib/hr at pressures up to 350 psi and
suitable for coal, oil or gas firing are
described.

_ucts.

“COMPACT"”

|ANNUNCIATORS ]

STANDARD AND
- CUSTOM DESIGNS

jﬁpiniq

e

i e e
LELgns

L3¢ N
. -reprgIIRRALRRRLRLLNG:

Whether your system needs a stand-
ard or custom design—every ‘“coM-
PACT’ annunciator has plug-in relays
with auxiliary contacts for inter-
locks. Cabinets are designed for
either panel or surface mounting
Standard optics include:

« Hermetically sealed relays
+ Built-in lamp tester
+ Weather proof enclosure

for detalls:

COMPACT CONTROLS CO. INC.
19 Maxwell Ave., OysterBay, L1, N.Y.
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Survey of Packaged Boilers. D. E.

Fiford. Engng. Boil. Ho. Rev. 1962, .

77 (Jan.), 4-11.

This survey includes: (1) fire-tube
dry-back types; (2) wet-back type
units; (3) water-tube tyvpes.

Steam Generation from Waste Prod-
G. H. Johnson. ASME Pre-
print No. 61-WA-311 1961 (Dec.), 8

Boilers, firing and auxiliary equip-
ment required to burn bark and wood
refuse, black liquor, blast furnace gas,
coke oven gas and coke breeze, CO,
and bagasse are described.

The Dynamics of Steam Generation in
the Benson Boiler. J. French and G.
Klefenz. BWK 1961, 13 (Dec.),
532-7 (in German).

Equations of the dynamics of steam
generation of a2 Benson boiler have
been developed for use with an ana-
logue computer so that the controls
can be designed for the desired re-
sponse of the boiler turbine unit to
changes of conditions. The same
equations can be used for the control
of a drum-type boiler.

Developing Techniques for Accel-
erated Starting of Pulverized-Coal
Fired Units. (1) System Economics
and Operating Procedures. (2) Prac-
tical Operating Guides. (3) Plant
Design Considerations. O. L. Gann,
J. A. Donald, G. G. Halfinger and R.
C. Sherril. ASJME Preprints Nos.
61-WA-327, 329 and 328 1961 (Dec.),
7 pp, 9 pp, and 8 pp. '

Tests of a new starting procedure
were carried out initially on eight 285
klb/hr natural circulation boilers op-
erating on a steam range and later ex-
tended to a 523 klb/hr controlled
circulation boiler supplyving a 75 Mw
turbine in which pulverized coal suffi-
cient to sustain combustion and a
small quantity of oil are used to
light off the boiler and bring it up to
pressure. The main alteration re-
quired was to the fuel feeders by in-
stalling a 600 rpm feeder drive motor
in tandem with the original 1200 rpm
drive motor to reduce the fuel feed
during the initial starting period.
The time required for bringing the
boiler and turbine on the line from
cold or after various periods of bank-
ing and consequently the amount of
fuel used have been considerably re-
duced. The procedure, monitoring
devices, changes in equipment (mills,
feeders) and results are presented in
detail,

Preventing Boiler-Furnace Explo-
sions. Report of the ASME Fuels
Division Sub-Committee on Flame
Safety Devices and Safe Operating
Practices. E. R. Mitchell. ASME

Preprint No. 61-WA-197 1961 (Dec.),
7pp.

The various possible causes of fyr.
nace explosions during light-up, opera.
tion and shutdown are listed and spe-
cific solutions proposed. The absence
of explosions in English and Germay,
boilers is noted, the former being at.
tributed to improved operator traip.
ing, the latter to the use of slagging
furnaces and uniform distribution of
pulverized coal to burners of dry fur-
naces. A ‘“‘Recommended Practices
Code” is now being drafted.

Review of Furnace Protection Design
Principles. K. W. Hamming, W. I,
Livingston, A. W. Hindenlang and
R. M. Lundberg.. ASME Preprin
No. 61-WA-292 1961 (Dec.), 8 pp.
The causes and increasing severity
of furnace explosions are discusseq
and measures for reducing the acci-
dent rate outlined under improving
equipment design, supervisory versus
anticipating controls and reduction
of number of system components,

Faster Chemical Cleaning for High-
Pressure Boilers. W. Bell and S, A).
fano. Pwr. Engng. 1961, 65 (Dec)),
66~8.

After the boiler has cooled to 200 F
ammonium citrate solution (1.8 per
cent and pH 4.5) is injected to dissolve
iron oxides, to form stable iron-citrate
chlates, an additional quantity of
citric acid injected to increase the sta-
bility of the solution of iron oxides,
more ammonia added and sodium
nitrite injected with air to remove
copper deposits and convert these into
copper ammonium complexes. The
whole process including four rinses
takes about 14 hr. The boiler is then
clean and can be left empty without
additives, blanketing, or neutralizers.
Natural, controlled and forced circu-
lation boilers can all be treated equally
well.

Chemical Cleaning Can Pay Off. 1. B,
Dick and J. W. Snyder. Power 1962,
106 (Jan.), 140-2,

The Consolidated Edison Co. of
New York regularly acid clean all
their boilers to remove deposits likely
to cause hot spots or corrosion. In
addition; turbines, feed heaters, con-
densers and air preheaters are chemi-
cally cleaned. If the occurrence of hot
spots is suspected the hydrogen con-
tent of the steam is measured as in-
creased hydrogen content indicates
break down of steam on hot surfaces.
Correct chemical cleaning will pot
lead to tube metal attack even if it is
repeated many times. e

(Continued o;g::g’)
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Abstracts from the Technical Press

(Continued from p. 39, this issue)

olid Fuel Firing ¥ K IFIEIN

‘one.  as Required to Burn Fuels
-afely in Boiler Furnaces. R. M.
lardgrove.” ASME Preprint No.
1-FU-3 1961 (Oct.), 12'pp.

The frequency and causes of fur-
ace explosions are.reviewed and re-
1lts of tests with pulverized coal pre-
nted. The operating instruments
quired, air fuel ratio meter, coal
w meter, flame detector, tem-
rrature recorder at pulverizer out-
:, interlocks on fans, pulverizers,
2ders, torches and purge controls
e discussed and correct procedures
scribed. Use of the procedures in
mputer control of burner start-up
d shutdown is discussed.

. Oscillating Grate Spreader Stoker
stallation. R. P. Perkins. ASME
eprint No. 61-FU-2 1961 (Oct.),

The grate installed in a single-pass
ter tube boiler rated at 90,000
hr 12 ft 9 in. wide by 15 ft long, has
ee sections and discharges at the
nt. It is oscillated by an eccentric-
ght shaft rotating at 1200 rpm for
s every 20-30 min. Ash from the . :
wer  °t hopper and multicyclone (IR RAROR T & sturg Latnh ﬂy ash at Sewaren :;leam puw: r plant
ara hopper is reinjected to in- o v s e
1se the efficiency by 2.6 percentage
1ts; although the dust loading is
eased by 50-70 per cent, when the
¢ collector ash is reinjected the dust
went of the cleaned gas is still be-
0.25 gr/ft.® Thermocouples are
ted below the grate surface to de-
hot spots and to start corrective
edures. [Excess air is generally
at 25 per cent. After overcom-
some initial difficulties the grate
fven every satisfaction.

d and Gaseous Fuel Firing

national Flame Research Foun-
n: Some Results of the First
s on Pressure Jet Oil Flames in
‘jmuiden Furnace. J. M. Beer.
st. Fuel 1962, 35 (Jan.), 3-15.

e effects of air velocity, oil pres-
and a disk stabilizer on position
me front, flame shape, gas tem-
ure and composition and mixing
> flames, soot concentration and
don, and jet aerodynamics are
bed and discussed.

zes and Combustion

M  Aling of Furnaces and
~R. C. Patterson and R, F.
amsen. ASIME Preprint No.
1-45 1961 (Dec.}, 11 pp.
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Water and air tow and smoke table
models have been used to study de-
sign parameters and predict operating
characteristics of new designs. Flow
distribution, velocity and direction
data and pressure loss prediction have
been obtained. Correlations between
model and full scale plant data are
presented. X

A Study of Pulverized Coal Flames.
C. R. McCann and A. A. Orning.
ASME Preprint No. 61-WA-302 1961
(Dec.), 8 pp.

Studies of ignition temperature, ap-
parent flame velocities, time required

. for ignition and effect of changes in

flame position on completeness of
burning carried out with a venturi-type
burner burning about 1 lb/hr of coal
are reported and discussed.

Operational Experience with Cyclone
Furnace Boilers, 500 t/hr, 211 atii,
535 C with Reheat to 535 C. H.
Becker. Mitt. VGB No. 75, 1961
(Dec.), 404-11 (in German).

The 7 ft cyclone furnaces of the
older boilers at Walsum had tangen-
tial injection, carbon steel studs and
chrome-ore refractory masses and were
operated with an O, content of 0.8%,.
Erosion and corrosion in the cyclone,
secondary and tertiary furnace-neces-
sitated replacement of the old by new
cyclone furnaces with secant injection
of the coal and primary air, of the car-
bon steel by Sicromal studs with closer
spacing and of the chrome-ore by SiC
refractory mass. Similar modifica-
tions were carried out in the larger 10
ft cyclone furnaces of the new boilers.
In addition, the O, content was in-
creased to 2-2.5 per cent and soot
blowers regularly used-in the tertiary
furnace. Since then the boilers have
been in operation for 10,000 hr without
any visible damage in the cyclone or
other furnaces and it is hoped to con-
tinue 20,000 hr when the major over-
haul of boilers and turbines is carried
out. :

Experience with a New Vertical Cy-
clone Furnace. L. Spennemann and
W. Krull.  Elektwirtsch. 1961, 60

-(Dec. 5), 855~60 (in German).

The two Benson boilers at Gerstein
power station each rated at 375 t/hr at
210 atii and 530/535 C are equipped
with vertical cyclone furnaces in
which the burners and air ports are
arranged in 12 groups in the inclined
roof at regular intervals, each group
consisting of 4 burners in pairs di-
rected tangentially toward a circle be-
tween the outside wall and the gas
outlet. The secondary air (400 C) is
injected around each burner, its
velocity being kept constant at all
loads by dampers. Full load can be
obtained with 3 or 4 mills depending
on the kind of coal being fired.
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DEOXY-SOL

e to remove 0,
« reduce oxides
e raise pH

Fairmount DEOXY-SOL, a solution of
hydrazine, is a high efficiency oxygen
scavenger designed especially for high
pressure boiler water treatment.

DEOXY-SOL removes oxygen, reduces
oxides and raises pH of the conden-
sate all at the same time ... yet adds
no solids.

Stocks in Newark, N. J., Chicago,
1ll, Los Angeles, Calif.” Investigate
its advantages for your system. Write
for Bulletin BW.

Fairmount

INC.

CHEMICAL CO.,
136 Liberty St., New York €, N. ¢

Throttling valves are installed in

12 parallel circuits to equalize the figy,
resistance but because of the Spira}
winding of the circuits in the cyclop,
and radiation furnace the heat uptage
and evaporation by each is very yp;
form. Liquid slag removal is possibje
down to 25 per cent. Ash retentjog is
60-65 per cent at full load. The mjy.
ing of the flue gases in the gas outjet
is 50 good that the temperatures of the
tube walls of the platen superheater do
not differ by more than +6.5 deg C
and —8 deg C from the average,
Both boilers were {ree of deposits after
8000 and 5000 hr respectively, gi.
though the soot blowers were used
only occasionally. The chrome-gre
refractory of the gas outlet had to pe
replaced after 6000 hr. The time
required when starting from cold unt;j
synchronization is 50-80 min.

Water-Side
Treatment

Industrial Water Treatment—II. W
F. Gerrard. Steam Engr. 1961, 31
(Jan.), 138—40.

The second part deals with methods
of internal treatment and their super-
vision, priming, foaming and carry-
over and treatment of standby boilers
to prevent internal corrosion.

Corrosion and  Water

The Effect of Polymerous Phosphate
on the Hardness Removal of Base Ex-
changers. G. Peter. Energie 1961,
13 (Dec.), 5414 (in German),

Experiments carried out by Sulzer
in Winterthur have shown that the
addition of polymerous phosphate up-
stream of the base exchanger to water
treated by hydrated lime does not in-
crease the residual hardness above the
given limits if the addition is re-
stricted to threshold treatment, i..,
2-5 mg./l. Larger additions may
lead to difficulties in the base ex-
changer,

Capacity and Life of Weakly Basic
Anion Exchangers. H. Busch. Mil.
VGB No. 75, 1961 (Dec.), 383-5 (in
German).

The life of anion exchangers depends
on operating temperature and the
presence of organic substances of
larger molecule diameter in the raw
water which clog the pores of the ex-
change particles and cannot always
be removed during regeneration. A
comparison of an American, Dutch
and German exchange material
showed that the particles in the Ameri-
can and Dutch material have small
pores and are easily clogged while the
particles in the German material have
large pores. In consequence the

per cent of their exchange capacity:¥
the same time as the German matf
lost only 5 per cent. R




Operational Experience with Com-

uee Demineraition masts. w. | O Greater Accuracy, Longer Gage Life, Use

Klump. Mitt. VGB No. 75, 1961
{Dec.), 3868 (in German).

» = N
- The plant at the Franz Hanich col- Rella"ce Buller water COlum“s
Iiery has a capacity of 100 t/hr for the

rati e-up water for the 3
ﬁg’f ? “t;;‘,‘,;’ fb;-lﬁl: plg’m and consists | Reliance Water Columns Provide All These Advantages v
of 8 sarge and 3 small strongly acid | e Reduce agitation and fluctuation ¢ Provide mounting for glasses, A
cation exchangers in series, 3 weakly for more accurate readings. cocks, and electrodes. ) \\
basic amion exchangers, a-CO: re- | o Gage glasses last longer whenkept ® Permit use of steam whistles or e
moval plant, 3 strongly basic anion clean by blowing down water col- electric alarms. “x
2xchangers and 2 mixed bed exchang- umn often and gage glass seldom.

e Allow placement of gage glass for

s (100 t/hr each) which latter can be ¢ Keep dirt out of gage glasses. best visibility.

1sed separately for condensate polish-
ng. .Each exchanger contains two
pecial filters to retain the exchanger
nass during operation and regenera-

ion. All exchangers are regularly REliance Flnat'Actuated

erated with compressed air to remove

2 ides. d f H
smous ydroides. The proceauretor | - Columns for Service

iven.in detail. During 4 years of op-

-ation no loss of capacity of any ex- tn 900 PS'

aanger has occurred, the anion ex-

1angers suffered a reduction of their Reliance Water Column with alarm
wass of 3-5 per cent per vear. whistles, try cocks, and water

gage insert.
xperience with Complete Demineral-

ation Plants in Frimmersdorf Power Reliance float-actuated alarms

ation. R.Kretzer. Mitt. VGB No. respond faster to water level
5, 1961 (Dec.), 388-92 (in German). changes than displacement-type
The methods developed for re- | units . . . operate either. steam
nerating the two plants each of a whistles or electric alarms. Each
pacity of 40/50 t/hr and consisting column is completely assembled

two cation, two anion and a mixed-
d exchanger are described and the
var’ -es in reducing the filter re-
tar. vy higher water temperatures
inted out. There is also a conden-
. demineralization plant of 350/-
) t/hr capacity which can deal with

the. condensate from s 130 Mw . 8 Reliance Flectrode-Actuated

‘bine during starting or leakage in a
denser: it has proved particularly c ' f S H

| uable during starting of new units. - P . 0 um"s ﬂr ervlce
drazine is added to the treated con- A

1sate and make-up water before 3 . / to 3000 PS'
rage in tanks. W

Reliance Electrode Levalarm with Sim-
pliport bi-color ported gage and gage

and tested at the factory before
shipping . . . your assurance of
accurate, trouble-free operation.

L,

x
-

Y~ G'I'A.f.'l N e
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eriences with Hydrazine in

rine Steam Generators. J. S. ot illuminator.
-cher, E. A. Savinelli and J. A. Ul- ' .
ASME Preprint No. JSI-W A- hf ed.  Changes in water level make or break
1961 (Dec.), 7 pp. s _ contacts between electrodes, instan-
‘hree cases of marine boilers are < taneously causing any desired response
d in which boiler and superheater . to water level conditions. Reliance Elec-

: failures occurred caused by over- - X trode Levalarms can be used to operate
:ing due to deposits of iron oxides. =z ' audible or visible alarms for high or low

use of hydrazine reduced in all water, fuel cut-outs and water pumps
s dissolved oxygen to such low completely automatic

s that no more corrosion of the
boiler section occurred and no i . Write for further information
= deposits were observed in the K about these products and the name of
I, X your nearest Reliance representative.

srside Corrosion in Oil-Fired Boil-

((13; ‘a]“sz;’;_mM(ﬁl’ G‘eme:;)" % | The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio

1€ of oxygen and copper in

® L
ng waterside corrosion of boiler - BOILER
5 is discussed. In two boilers.of a e nc e SAFETY DEVICES
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Duich power station originally fireq

i ] by a traveling-grate tube failures ge.

. Ressarch l curred after the installation of g3

Responsibility | burners, in the vicinity of the burners

+ and zones of highest heat releage

These failures were probably causeq

or accelerated by copper deposits ang

later avoided by reducing the boije,

load and the salt content of the feeq

water from 30-120 mg,1 to 1.5-g

mg | and by adding cyclohexylamine
to the condensate.

Results

Selected Corrosion Cases from Powe;
Station Operation. A. Bachmair apg
| H. Kaes. . Mitt. VGB No. 75, 194
(Dec.), 411-21 (in German).

Tensile stress and pitting corrosion
of ferritic and austenitic steels are djs.
cussed and some typical cases ang
their causes presented. Cases of fajl.
ure caused by erosion followed by cor.
rosion and by cavitation are also
shown. Measures available for avoid.
ing these different types of corrosion
are described.
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Corrosion of Boiler Materials in
Supercritical Steam. W. Stiefel. Syj.
zer Tech. Rev. 1961, No. 3, 21-7.

A large number of austenitic and a
few ferritic steels were exposed for
twice 500 h to steam at 3500 kg/cm?
R . and 490-650 deg C, the two series

differing in the hydrogen content of
the feed water. The tests showed that
3 MA]OR ADVANCES supercritical steam is no more ag

gressive than subcritical steam.

~IN ELECTRICAL PRECIPITATION | . empweee covsie cone

: sion in Water-Tube Boilers. J. A. C.
i Samms and W. D. Smith., BUCRA

—

Mmarab e
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' Acrotec has developed three significant improvements in the technology of Monthly Bull. 1961, 25 (Nov./Dec.)
electrical precipitation: Pt. 11, 454-84. e
Resilient suspension of both high voltage and grounded collect- The subject is reviewed under the
" ing electrodes for greater uniform rapping effectiveness. headings: (1) introduction; (2) corro-
. ] sion in coal-fired boilers; (3) corro-
, A power supply control which “looks-at-the-load™ 120 times per sion in oil-fired boilers; (4) conclu-
second (each half cycle) and hence is much more effective in sions; (5) bibliography.

maintaining optimum precipitator voitage.

. . . Testing of Various Coatings for Pro-
A collecting electrode having drastically reduced shop labor be- teitiong Aogain‘:t.l Corrosion gy the Flue

5 " cause of inter-locking panel assemblies, and less field labor Gas of Oil-Fired Boilers. H. Mika.
Ly because of simplicity of suspending extremely large panels. Mitt. VGB No. 1961 (Dec.), 431-8
(in German).
Various metallic coatings and coat-
ings on plastic basis were applied to
special water-cooled test bodies and

Ask for Bulletin AI-101. Write to Industrial Division, Department C, exposed to the flue gas of an cilfired

. - ) boiler at different temperatures of the
f.:ert?te:j: ir;dustrnels,;nc., Greenwich, Conn. In Canada: T. C. Chown gas and the cooling medium. Only
I tmited, Montreal, Toronto. one plastic based coating withstood

l the corrosive attack to a certain ex-
i

| Thirty-five years of diversified experience in the design and manufacture of
various types of dust control equipment assures you of an unbiased approach
to your requirements.
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-

tent but was not immune against it, all
others were destroyed after compara-
tively short times of exposure. The

i . tests could not be continued because

A AEROTEC INDUSTRIES, INC. the firing conditions were so much im-
H INDUSTRIAL DIVISION proved during the tests by the redue-
. [ N Other Diviions:  AIRCRAFT EQUIPMENT Electro-Mechanical for the Aircraft, Missile and Nuclear Industries tion of excess air that acid film f_gﬂg!_'
g ¥ * 1 AEROTHERM Aircraft Lounges, Passenger and Craw Seating tion no longer occurred. S
; »_: : .'" . .
' o4 May1962/c0MBusngﬂ i
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ixternal Corrosion Due to Sulfur
Jompounds on Boiler Tubes in Steam-
-enerators Without Slag-tap Firing.
i. Buchholz and F. Borsig. Masch-
nenschaden 1961, 34 (Oct.), 141-6
in German).

Tu+ damage to three steam-gen-
ratc  sithout slag-tap firing is in-
-estigated.. The tube-wall areas ai-
ected by corrosion were in regions of
ntensive combustion and high concen-
ration of the combustion products.
drovision of an air screen in front of
he tube walls prevented, to a consid-
rable degree, corrosion of boiling tubes
1 steam-generators without slag-tap
iring.

From CEGB Digest 1962,
), 15.

14 (Jan.

lue Gas Ash and Dust

The Application of the Roto-Flux
fagnetic Separator to Pulverized
oal Fly Ash. L. J. Minnick. ASME
dreprint No. 61-WA-313 1961 (Dec.),

"Pp.

Studies of many different types of fly
sh have shown that their main differ-
nces are in the content of magnetic
nd, non-magnetic fractions each of
7hich has distinct properties. It is
uggested to remove first the coarse
ractions by screening since this con-
ains the free carbon, unfused ash
nd mullite which generally have
etrimental effects on the products
aad om or including fly ash.
"he uon-magnetic fraction is par-
icularly suitable for producing a
ght-weight aggregate of high soften-
1g temperature and in cementitious
ompositions (mortars, concretes, ce-
lents, grouting mixtures), the mag-
etic fraction as a heavy media sep-
ration material, ferral cements for
ense mortars and concretes for pipe-
ne coatings, shielding concrete for
sactors and structural concrete.

- New Use for Fly Ash—A Light-
reight Ceramic Building Material.

- S. Griffith, J. T. Dusek and E. C.
jailev. ASME Preprint No. 61-
VA-291 1961 (Dec.), 8 pp.

Flv ash is mixed with a foaming
gent, water and clay, poured into
oulds and dried and then fired.
ricks, blocks and panels containing
p to 90 per cent fly ash have been
1ade which are fire and vermin proof,
ave adequate strength and provide
eat and noise insulation.

n Analysis of the Vortex Flow in the
yclone Separator. J. L. Smith.
SME Preprint No. 61-WA-188 1961
Dec.}). S pp.

A theoretical study of the flow con-
itic i presented which gives an ex-
lana..on for the reentrainment of sep-
rated particles and dust streaks on
1e walls of separators.
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Richardson Automatic Coal Scales

OF
THE
B.ES

in the nation’s
power stations

* BOILER
EFFICIENCY

Only Richardson gives you all 25 advanced design features in’

one Scale...1aRce ACCESS DOORS « EASILY REMOVABLE FEEDER » DOOR SEALS
FLUSH INSIDE, NO DUST SPILLAGE » LARGE FREE-FLOW INLET « EXTERNAL DISCHARGE
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_MAINTAIN SEAL » EXTERNAL DOOR CATCHES, NO CORROSION « NEOPRENE DOOR SEALS

SELF-POWERED BY-PASS e« STEEP BY-PASS PLATE, NO CLOGGING
SELF-CLEANING PULLEYS < MICROMETER COMPENSATOR
TO GATHER DIRT « JAM-PROOF SKIRT PLATES o EASY-ACCESS BEAM SYSTEM « SIMPLE
RATIO TESTING « RIGID TUBULAR BEAM STRETCHER « MEETS HANDBOOK H-44 NBS
DUST-TIGHT J.I.C. CONTROLS < ANTI-BOUNCE BEAM SWITCH < FULL POWER SOLENOID
DISCHARGE » DIRECT-COUPLED COUNTER « EXTERNAL GEARMOTOR ORIVE

* JAM-PROOF BY-PASS,

+ NO INTERNAL MECHANISM ,

«ldlwuhm SCALE -

_ DIVISION OF HOWE RICHARDSON CORPORATION 10t Austalia. Richardson Scales

Ask for Bulletin 0359. Write or phone Richardson Scale Company, Clifton, N. J.

CLIFTON., NEW JERSEY

Sales and service Branches in Principal
Cities in United States and Canada.

Also manufactured in England, France

conform to U.S. Weights and Measures

H-44 for your protection.
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Abstracts from the Technical Press—Abroad And Domestic
(See also p. 61, this issue)

{Drawn from the Monthly Technical Bulletin, International Combustion;
' Lid, London, W. C. 1)

Mechanical Handling

The Motion of Hydro- and Aero-
Mixtures in Pipes. -A. E. Smoldyrev.
Dokl. Akad. Nauk S.85.5.R. 1961,
No. 137, 543-8 (in Russian),

An attempt is made to find an
approximate solution to the problems
of calculating the hydraulic resistance
and determining the transport capac-
ity in the piping of coal and other
minerals. Three fractions are con-
sidered namely, 0.03-0.15, 0.15-2.0
and material larger than 2.0 mm.
Theoretical and experimental results
obtained with tubes up to 700 mm in
diameter are presented graphically.

From CEGB Digest 1962, 14 (Feb.
3). 336.

Heat: Cycles and Transmission

Heat Transfer in a Vertical Evaporator
Tube . with Natural Circulation. H.
A. Leniger and J. Veldstra. Chem.
Ing. Tech. 1962, 34 (Jan.), 21-6 (in
German).

The influence of apparent liquid
level, temperature drop and boiling
point on the heat transfer coefficient
of tubes of stainless steel of 1 and 2 m
length and 18 and 47 mm diam was
studied and the circulation rate meas-
ured. The results are presented in
graphs and discussed.

The Effects of Nucleate Boiling Versus
Film Boiling on Heat Transfer in
Power Tubes. H. S. Swenson, J. R.
Carver and G. Szoeke. ASME Pre-
print No. 61-WA-201, 1961 (Dec.),
9 pp.

Heat transfer coefficients for forced-
convection film boiling were experi-
mentally determined for water at 3000
pst flowing upward in a vertical stain-
less steel tube with an inside diam of
0.408 in. at heat fluxes between 90,000
and 180,000 Btu/sq ft/hr. Nucleate,
transition and stable film boiling oc-
curred simultaneously in different
zones of the tube. In a second

52

series of tests the tube had an inside
helical rib when moderate boiling
could be maintained to much higher
steam qualities than in a smooth
tube. The results are related to the
design and operation of large, once-
through subcritical pressure boiler.

A New Method of Calculating the
Radiant Exchange between a Gas and
a Gray Wall. K. Elgeti. B.IV.K.
1962, 14 (Jan.), 1-6 (in German).

An exact equation has been deduced
for the radiant exchange ratio. The
values of this ratio are presented for
carbon dioxide and water vapor in a
single diagram with the absorption
ratio of the black or gray radiating
wall as parameter. The values ob-
tained by the exact equation differ con-
siderably from those obtained by var-
jous approximate solutions.

Heat Transfer to Air, Carbon Dioxide
and Helium Flowing Through Smooth
Circular Tubes under Conditions of

Large Surface/Gas Temperature
Ratio. J. F. Barnes and J. D. Jack-
son. J. Mech. Engng. Sci. 1961, 3

{Dec.), 303~-14.

Experimental results have shown
good agreement with theoretical pre-
dictions.

Steam Generation and Power
Production

Preparation of Steam Tables with the
Aid of a Digital Computer. R. W.
Bain. J. Meck. Engng. Sci. 1961, 3
(Dec.), 289-94.

The use of a digital computer in
deriving an empirical equation of
state for steam based on experimental
data is described. A table of specific
volume has been computed but must
be regarded as preliminary only.

Viscosity and Thermal Conductivity
of Water; Gaseous and Liquid States.
R. V. Theiss and G. Thodos. ASME
Preprint No. 61-WA-204, 1961 (Dec.),

8 pp.

Reduced state correlations hay
been developed., the two transpor
properties based on a review of th
literature.

Measurement of Viscosity of Stear
by the Capillary Method. 0. W
Witzell. ASME Proprint No. )
WA-331, 1961 (Dec.), § pp.

Viscosity of steam has been meas
ured at 400, 500, and 600 F from
at to near saturation pressure by the
capillarvy method. The results ar
presented in graphs and compare(
with those of other investigators
Measurements in the supercritica’
region will follow.

Measurement of Velocity of Sound at
High Pressure and Temperatyre,
J. Woodburn, - ASME Preprint No
61-WA-293, 1961 (Dec.), 9 pp.
Velocity measurements have been
carried out in steam at up to 1000 psi

- and 750 F with a sound source of 730

kec: these are now being extended
2000 psi to include alse absorption
and dispersion in steam. It is in.
tended to compare the results with
those calculated from the steam
tables. The experimental methods
and apparatus are described.

Comments on Measurements of Joule-
Thomson Coefficients for Water,
G. N. Richter, H. H. Reamer and B,
H. Sage. ASME Preprint No. 61-
WA-330, 1961 (Dec.), 7 pp.

Preliminary values of Joule-Thomp-
son coefficients of water between 300
and 800 F and up to 7000 psi are
presented and these coefficients, iso-
baric heat capacity and enthalpy com-
pared with published data. Diffi-
culties with the apparatus made a
postponement of further measure-
ments necessary.

Survey of Packaged Boilers. D. E.
Fiford. Engng. Boil. Ho. Rev. 1926,
77 (Feb.), 55-9.

The second part reviews flash
steam, vertical and corner-tube boilers.
A table presents the names of sup-
pliers, trade names and evaporative
capacity of packaged boilers available
in Gt. Britain.

Packaged Boilers. M. L. Jones.
ASME Preprint No. 61-WA-89, 196!
(Dec.). 3 pp.

Packaged, oil or .gas fired water-
tube boilers with output up to 120
klb/hr are discussed. Their ad-
vantages are weighed against their
many disadvantages and suggestions
made to improve the design of such
boilers. All boilers should be easily
convertible to coal firing in view of the
rising costs of gas and oil.

Attempt at Calculation of the Tran-
sient Performance of Forced-Flow
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Boilers for Gas-Cooled Reactors. W.
E. Bausa. Atomkernenergie 1962, 7
(Jan.), 15-20 (in German).

An attempt is described of finding
a method suitable for calculating the
transient performance of forced flow
boi' ~s used for gas-cooled reactors in
wl the change of state of the water
in torced-flow system is taken into
account. -Systemsincluding reheaters
or two-pressures are also treated.

Developments and Trends in Super-
heater and Reheater Design. K. E.
Merefield. Brit. Pwr. Engng. 1962,
4 (Feb.), 45-31.

Comparison of Dynamic Models of a
Superheater. M. Enns. ASME

Preprint No. 61-WA-171, 1961 (Dec.). - |-

8 pp.

The requirements a model has to
satisfy are discussed with special refer-
ence to a superheater section of a
boiler. Two kinds of models, one with
lumped and one with distributed
parameters are analyzed and com-
pared. Conclusions are drawn on the.
adequacy of one or other of the models
for certain given conditions.

Chemical Cleaning of High Pressure
Systems Containing Austenitic Stain-
less Steels. J. P. Engle and C. F.
Reich., ASME Preprint No. 61-WA-
275, 1961 (Dec.), 5 pp.

Since austenitic steel is subject to
chloride stress corrosion cracking, the
usr f hvdrochloric acid; even if in-
hi  d, for cleaning boilers, especially
once-through tvpes, is not recom-
mended. Other acids tried out such
as phosphoric, sulfuric, formic and
critric acid, did not give satisfactory
results either, The new acid, L21, a
mixture of several organic acids, which
can hold more iron in solution, has
proved successful in preliminary trials
on various metals used at Eddvstone
No. 1 unit and has been used there
several times since.

Liquid and Gaseous Fuel Firing

A Burner with an Electrical Discharge
Superimposed on the Combustion
Flame. D. L. Richardson and B.
Karlovitz. ASME Preprint No. 61-
WA-251, 1961 (Dec.), 8 pp.

A burner has been developed in
which an electric high-voltage a-c
discharge can be superimposed on the
flame from solid, liquid or gaseous
fuel with 15 kw of thermal combustion
and 7 kw of electric discharge power,
increasing the specific enthalpy from
1100 to 1600 Btu,‘lb at stoichiometric
air fuel ratios and to 1900 Btu 'Ib with
rich fuel flames. It requires ionizing
ac ves (KCl) to obtain steady op-
erauon. Temperatures of up to 5500
F~have been reached. The burner is”
believed to be of advantage where very
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This green liguid column could be

your hoiler water level -
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a true check on your hoiler’s safety

Reliance EYE-HYE

Easy to read, like the conventional boiler gage, the
illuminated green fluid gives you even sharper indi-
cation of where water levels stand. EYE-HYE can be
placed at any vantage point, on panel, post or wall.
Manometric operating principle insures perfect meas-
urement, sensitive to slightest level changes.

Easy to install, easy to maintain. With no mechanical
working parts to fail — no gears, magnets, diaphragms
or linkage — it’s simple, fool-proof. No adjustments.
Each EYE-HYE is factory-calibrated to your water
level range and working steam pressure.

Various EYE-HYE models fit any remote gage need
— for boilers, tanks, storage vessels ~ any visibility
length, any working pressure. Wide vision facility
makes reading visible from wide area . . . For safe, sure
check on boiler water levels, write the factory for
full EYE-HYE information.

The Reliance Gauge Column Co. « 5302 Carnegie Ave., Cleveland 3, Ohio

Reliance

BOILER SAFETY
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high temperatures are required pre-
viously obtained by high preheat,
oxygen enrichment or electric furnace
or where lower temperatures but very
rapid heating rates are required.

Development of Byrners for Industrial
and Utility Boilers. G. Musat and J.
M. Rackley. ASME Preprint No.
61-WA-286, 1961 (Dec.). 8 pp.

The facilities available at the Bab-
cock and Wilcox Research Centre,
Canton, Ohio, and their use in the
development of burners are described.
They include various firing tunnels,
water models, high speed cameras,

- flame spectrum and flue gas analyzers,

and heat absorption equipment. The
Laboratory experiments are followed
by large-scale plant trials and in most
cases the latter have confirmed the
results of the experiments. Burner
atomization, flame impingement on
walls, influence of moisture in air on
ignition, flame spectra, heat absorption
on furnace walls and automatic con-
trol of burners have been investigated.

Water-Side Corrosion and Water
Treatment

Hydrazine for Preventing Oxygen
Corrosion in High Pressure Boilers.
G. Weidlich. Energietechnik 1961,
11 (June), 260-3 (in German).
Hydrazine is continuously added to
thermally degassed boiler feedwater
to reduce the dissolved oxygen below
5 pug/l to prevent pitting. A table is
given for determining the hydrazine
concentration of a solution from its

- density. Methods for determining

hydrazine concentration using bro-
mide/bromate, dimethylaminobenzal-
dehvde and picryichloride solutions
are also given. .

From CEGB Digest 1962, 14 (Jan.
20), 201.

Corrosion Cracking of Austenitic
Steels in Power Stations. P. A.
Akolzin, V. X. Gulvaev and I. N.
Laguntsov. Russia: Symposium-Kor-
roziya Reaktornykh Materialov 1960,
93-102 (in Russian).

In two boilers without austenitic
bends, operating at 170 atm, and 550
C,intercrystalline cracks were observed
initially but later cracks developed
along the grain boundaries and across
the grain. After the bends had been
austenized and the boiler water made
alkaline no further cracking occurred.
The suitability of various steels for the
construction of boilers and the appro-
priate dosing necessary for the respec-
tive boiler waters is considered.,

From CEGB Digest 1962, 14 (Jan.
20}, 184.

Gas-Side Corrosion and Deposits

External Corrosion in Modern Large
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. THIS IS
ONE OF OUR

NEW “PAGKAGE UNIT”

1ION X CHANGERS

Based on experience gained since
we first made these units in 1946,
. a completely new line of “pack-
aged" de-ionizers is now available.

FEATURES

3 If desired later, any model can
be converted to automatic by add-
ing pneumatic operators to valves,
plus control panel and pilot valves.
[ If increased capacity is desired
later, tank extensions can be added.
[J Design is compact, yet all parts
readily accessible. [] Tank heads
are removeable. [] Valves can be
serviced from front panel. [] Valves
are numbered and arranged in con-
venient straight lines for efficient
operation, (] Tanks are lined with
3/32" sheet Koroseal at factory,
and spark-tested.” ] Resins are
made to our specifications, checked
in our laboratory. [ Plastic piping
is rigidly supported. [J Valves are
PVCbody,diaphragm type, proved
against leakage, available as stand-
ard stock items. [J New literature
is available on request, giving full
details and specifications of over
20 models in various types and
capacities. Ask for Bulletin PKA-
162,

COMPLETELY ASSEMBLED
IWT “PACKAGE UNIT” Ion-
Xchangers are completely assem-
bled, tested, loaded with resins,
and shipped in a single box (with
breakable flow meters protected),
ready for operation as soon as
attached to inlet, outlet, and drain
lines.

ILLINOIS WATER TREATMENT CO.

840 CEDAR ST., ROCKFORD, ILLINOIS

NEw YORK OFFICE: 141 E. 44ih 1., New York 17.N.Y.

AN,
ADIAN DIST.. Pemps & Softenets, Lid., London, Can.

Boiler Plant—Pt. I. W. D. Jarwvis.
Corr. Techn. 1962, 9 (Jan.), 9-13.

The various kinds of corrosion
found in boilers, the factors contribut-
ing to corrosive attack, the chemical
processes involved and remedial meas-
ures are described.

The Catalytic SO. Oxidation as a
Function of Residence Time of the
Gases in the Reaction Chamber. K.
Wickert, B.W.K. 1962, 14 (Jan.),
20~1 (in German).

Laboratory experiments using plat-
inum, V.0; and oxidized iron as
catalysts were carried out with air
containing 2 vol. per cent of SO: and
the influence of residence time at
maximum reaction temperature (plat-
inum 300 C, V.0s 530 C, oxidized iron
700 C) on conversion rate of SO, to
SO, determined. For V:0s the maxi-
mum rate occurs above a residence
time of 1.4 s and since residence times
of combustion gases in modern boilers
vary between 5 and 2 s a high rate
of SO; formation can be expected when
burning V containing oil and with tube
surface temperatures from 3500-1200
C.

Corrosion of Superheater Spacers and
Hangers. S. P. Castle and D. B.
Peplow. Brit. Pwr. Engng. 1962, 4
(Feb.), 59~62.

In boilers converted from pulverized
coal to oil firing heavy corrosion of
superheater hangers and spacers ex-
posed to gas temperatures of 1400-
1500 F occurred. The examination
of the corroded parts showed that
sulfur, sodium and vanadium in the
oil ash were responsible. This type of
corrosion can be avoided by either
internal cooling of the hangers and
spacers or the use of a 60-40 Cr-
Ni alloy or ceramics but these mate-
rials are very expensive.

Sulphur Attack on Nimonic 75 in
Contact with a Heat Insulating Mate-
rial at 800 C. S. R. Billington.
Metallurgia 1962, 65 (Jan.), 3-9.
The attack on Nimonic at a tem-
perature of 800 C by a silica-magne-
sium/calcium carbonate insulating
material containing 0.04 per cent S is
described; within a few hours local
penetrations to a depth of 0.05 in. oc-
curred. It is similar to attack by
sulfur containing fuel ash on steel.

Heat Recovery Plant

Calculation of the Evaporators -in
Nuclear Power Stations with Pressur-
ized or Boiling Water Reactors. V.
Ferencik and K. Riebel. Kernenergse
1961, 4 (Oct./Nov.), 793-800 (in
German).

A method is presented for the com-
parison of heat exchangers for which

| the heat transfer coefficients and ther-
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1al load are given. Although orig-
1allv developed for heat exchangers of
ressurized and boiling water reactors
1e method is also applicable to other
*actor types.

fiect of Impurities on Heat Ex-
1ang 1d Aerodynamic Resistance
1an k.perimental Air Preheater with

Heating Surface of Sectional Plates.
. I. Volper and T. A. Savitskii.
nergomashinostroenie 1961 (Nov.),
~13 (in Russian).

The results of an investigation into
1e effect of gas flow rate and tempera-
ire conditions on heat exchange and
srodynamic resistance in the un-
alating channels of an experimental
atetype air preheater when the
1annels are fouled with a soot deposit,
-e presented. Data are given on the
Ticiency of compressed-air soot blow-
g to.remove the deposit.

CEGB abstract.

swer Generation and Power Plant

atisfying the Industrial Power De-
:and. T. M. Hendrickson. ASME
- reprint No. 61-WA-114, 1961 (Dec.),
PP: .

The factors to be considered in
:ciding whether to buy electric power
om the grid or to generate it in the
orks are examined. The three main
ises are discussed where power only-
ower and steam and mainly steam
‘ere  ‘red. The availability of by-
-odiv  .uel is also considered in this
)ntext and a few simple rules es-
:blished as guidance to power engi-
rers.

"aste Heat Recovery from Conden--

tte. Anon. Puwr. Wrks. Engng.
)62, 57 (Jan.), 38.

At the Milk- Marketing Board's
eamery at Aberdeen the condensate
om the driers at 324 F is flashed into
eam which is used in space heaters.
he remaining condensate passes
:rough calorifiers in which water for
1e underfloor heating system is pro-
1ced at a flow temperature of 140 F.
p to 1,800,000 Btu/hr can be pro-
ded in this way for various heating
irposes.

‘ench Steam Power Stations. Anon.
ngineer 1962, 213 (Jan. 26), 205-6.
The development of electricity gen-
ation since 1946 is briefly reviewed.
otal consumption in 1960 was 72,000
whr, 40,300 Gwhr from hydro-
actric and 31,800 Gwhr from thermal
ations. EDF produced 63 per cent
this total. The first standard sets
zre of 60 Mw capacity, the second
ts of 125 Mw and the third sets now
ing  stalled of 250 Mw capacity.
ae .ers of these sets are rated
1700 klb/hr at 2360 psi and 1050/-
150 F and the turbines of 4 cylinder

OMBUSTION / June 1962

design. The next step will be 500 Mw
units with steam at 4270 psi and
1110/1050/1050 F, and a heat rate
of below 8000 Btu/kwhr. Space re-
quirements would be about 11.5 cu ft/-
kw and area requirements 0.01 sq ft/-
kw, a saving of 40 per cent on the 250
Mw sets.

Multiple Innovations Keep Down
Costs at Brunner Island Plant. M.
D. Engle and B. Van Ness. Elect.
Wrid. 1962, 157 (Jan. 15), 52-4.

The unit comsists of a controlled
circulation boiler rated at 2100 klb/hr
at 2400 psi and 1000/1000°F, the 40
tangentially firing burners in the
divided furnace being supplied by 5
mills and a 300 Mw cross-compound
3600/3600 turbogenerator with 7 ex-
traction stages. There is a central
control room but computer control of a
coal fired unit was not thought to be
sufficiently developed yet. The chim-
ney has an inner brick lining and
outer concrete shell separated by a
ventilated space, an epoxy-tar coating
on the inner concrete face preventing
damage from acid and a silicone water-
repellent treatment of the outside to
prevent moist air entering the con-
crete through hair cracks. Various
new features on the electrical and civil

" engineering side have reduced overall

costs.

Highveld Power Station to Reach
Final Capacity by 1963. Anon. Sik.
Afr. Elect. Rev. 1961, 52 (Dec.), 32—43.

This station will have a final capac-
ity of 480 Mw when the last two of
eight 60 Mw units are commissioned
in 1963. Four boilers are of Babcock
and Wilcox and four of International
Combustion design, all of the bi-drum

type, pulverized coal fired, the former .

each supplied by 4 pressure mill and
16 circular burners in the rear wall,
the latter by 4 suction mills and tilting
corner burners; each boiler is rated
at 550 klb/hr at 950 psi and 925 F.

GAUGE GLASSES .
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By-Green Magnificotion of Woter Level. suf

For high temperatuces and pressures up to 600 pri. CLEANING

GAUSE

-~
! GREEN HAGNI"CATION

for ngh Pressure Steam Bellers 2 \j
GAUGE GLASS WASHERS rsiwc .
HIGH PRESSURE RUSBER COMPOSITION and Ammenio Service

Any 1z can he furnished

BY SPECIFYING: Ve i

A. Inside Diometer i A I '
H

B. Outside Diometer \ (' v

C. Height or Thickness y o~ 7
Wrire today bs L . Bes «Ce
from stock BULLETIN NO. 6

EEV‘“GFEFWEEE,SLEEUDUWS 0

UVINGSTON, NEW JERSEY U s A
».0.Box 508 © Telephene 992-1314

Piompt shopment

Two boilers each are connected to a
reinforced concrete chimney of 300 ft
height. Coal is supplied direct by 3
belt conveyors of 650 t/hr capacity
each from the mnearby coalfields.
Seven of the turbines are by Brown
Boveri, the eighth by Metropolitan-
Vickers, they are all of the two-
cylinder impulse type with 5 extrac-
tion stages for feed water preheating.
The generators are hydrogen cooled.

The Overhavel Power Station, Berlin.
Anon. B.W.K. 1962, 14 (Jan.), 21-2
(in German).

On November 1, 1961, the first 100
Mw unit of this new power station was
commissioned. The Benson boiler
with slagging furnace is rated at 775
klb/hr at 2560 psi and 977/977 F and
fired by pulverized coal or oil and coal
in a ratio of 1:1. The turbine has
3 sections and 9 extraction stages to
heat the feed water to 572 F. The
feed water pump is turbine driven
receiving steam from a l-p stage of the
main turbine. The generator is hy-
drogen cooled. A second unit is
under construction and should be
ready early in 1963. A third unit
may be installed later on but cooling
water scarcity will then necessitate the
erection of a cooling tower.

Design Features of the BONUS
Nuclear Power Station. A. S. Jame-
son., ASME Preprint No. 61-WA-
235, 1961 (Dec.), 28 pp.

The BONUS (Boiling Nuclear Su-
perheat) power station under construc-
tion is rated at 50 Mwt and 17.3 Mwe
and will provide 152 klb/hr of steam
950 psi and 900 F by internal super-
heating. Design criteria are pre-
sented and all essential parts are
described in detail.

Performance and Operating Experi-
ence of the Dresden Nuclear Power
Station. 1. L. Wade and T. Trocki.
ASME Preprint No. 61-WA-268, 1961
(Dec.), 12 pp.

The dual-cycle, boiling water re-
actor has an output of 180 Mwe net
and supplies 1.4 X 10° lb/hr of

. primary steam at 990 psi and 543 F

and secondary steam at 520 psi at full
flow and at 950 psi at minimum flow.
Various tests prior and during com-
missioning are described, especially
those concerning the self-regulating
ability between half and full load with-
out movement of the control rods,
plant radioactivity (primary and sec-
ondary water/steam circuits) and
feedwater and reactor water operating
conditions. The cracking of index
tubes and control blades and their
replacements by improved materials
are described; inspection during shut-
down of other parts of the reactor and
auxiliaries showed these to be in
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excellent conditions. The reactor is
now operated at 192 Mw during the
day and 160 Mw during the night,
increase and decrease of load being
carried out at a rate of 5 Mw. min.

The Garigliano Nuclear Power Power
Station. M. Covino. Nuel. Pur,
1962, 7 (Feb.), 63-7.

The reactor for this 150 Mwe sta-
tion is of the forced circulation, dual-
cycle boiling water type based on the
American Dresden station but con-
taining many improvements. The
following are described briefly: (1)
Shielding; (2) Reactor internals; (3)
Control system; (4) Fuel; (3) Coolant
chemistry: (6) Waste disposal.

The Construction of Latina. H. C.
Newsome. Nucl. Pwr. 1962, 7 (Feb.),
2-3.

The progress at this single gas-
cooled reactor station is outlined. It
is expected to start the first tests later
in 1962,

Improvements in the Design of the

Selni Nuclear Power Station. F.
Castelli. Nuel. Pwr. 1962, 7 (Feb.),
68-T1.

The Enrico Fermi is a pressurized
water reactor for an output of 160
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Mwe using the multi-region loading
and cycling concept. The reactor
core, mechanical, thermal and nuclear
designs, steam generating svstem,
control and instrumentation. chem-
istrvy and radiochemistry and the
conventional plant are described.

The -SENA Underground PWR.
Anon. Nucl. Pwr. 1962, 7 (Feb.) 79.

Construction of this 242 Mwe pres-
surized water reactor station at Chooz
has started. The main data are
tabulated. The fuel will consist of
uranium oxide pellets with 3.1 per
cent enrichment in stainless steel
tubes and a mean burnup of 14,700
Mwd/t; the coolant will be at a pres-
sure of 2148 psi and a temperature of
267, C at the inlet and 300 C at the
outlet. The net efficiency of the
station is 29.3 per cent.

Shippingport Operating Experience.
L. R. Love. ASME Preprint No.
G61-WA-229, 1961 (Dec.) 8 pp.
Operation with the first seed of Core
I from 18/12/57 to 7/10/59, modifica-
tions carried out during replacement
of the first by the second seed and
operation with this from 9/5/60 to
August 1961 and replacement by the
third seed are outlined. System sta-
tion compatibility, reactor stability,
equipment reliability, refuelling, per-
sonal qualifications and requirements
and radiation exposure and con-
tamination control are discussed. A
table gives the radiation levels meas-
ured in various parts of the plant,

Equipment Performance and Opera-
ting Experience at the Yankee Atomic
Electric Plant. G. A. Reed. ASME
Preprint No. 61-WA-227, 1961 (Dec.),
S pp.

The Yankee reactor is of the closed
cvcle, pressurized light water type
with a closed-system pressure of 2000
pst and temperature of 514 F. The
associated turbogenerator is rated at
145 Mw but the plant is probably
capable of 175 Mw. The net thermal
efficiency at 120 Mw is 29.4 per cent.
Operational difficulties of the reactor
have not occurred but turbine vibra-
tion and governor control have caused
some troubles. It is believed that
with improvements resulting from
the operating experience of this plant,
a plant capable of producing nuclear
power competitive with other fuels
could be designed.

Materials and Manufacturing Processes

Properties of some Alloys and Weld
Metal Deposits at Low Temperatures.
R E. Lismer. Weld. Met. Fabr. 1962,
30 (Jan.), 19-27.

The results of tests carried out at
the Research Laboratories of Lloyd's
Register of Shipping on Al-Mg, cupro-

nickel and Kunifer alloys, Nb sta-
bilized austenitic stainless steel, var-
ious ferritic plate steels of C-Mn or
low’ alloy compositions and C-Mn
plate materials at temperatures down
to —200 C are set out in graphs and
tables.

Experimental Study of the Vortex in
the Cyclone Separator. J. L. Smith.
ASME Preprint No. 61-WA-189 1961
(Dec.), 7 pp.

The experimental studies have
largely confirmed the theoretical stud-
ies presented in the previous paper.

Corrosion Problems in Stack and
Ducts. D. O. Thompson. ASME
Preprint No. 61-WA-136 1961 (Dec.),
4 pp.

The Commonwealth Edison Co. of
Chicago found that their concrete
chimneys with corbel-supported brick
linings and 2-in. spun glass insulation
were leaking, the insulation damaged
and coal tar mastic coating had dis-
appeared where liquid H.SO; had
accumulated. A new mastic coating
*‘Stackfas’ has been developed which
appears to withstand corrosive attack.
For new chimneys a Cor-ten lining,
possibly with this new mastic coating,
is regarded as the best solution. Rec-
ommendations are made also for in-
sulation of steel stacks, electrostatic
precipitators and ducts.

Operational Experience with the Gas
Turbines of Vahr Power Station.
A. Brandes. BWK 1961, 13 (Dec.),
542-6 (in German).

Vahr district heating and power sta-
tion contains two 25 Mw gas turbine-
generators, four oil-fired boilers for
heating peaks, four electrode boilers
for night heat supply and two ac-
cumulators to balance electric and
heat demands. The fuel for the tur-
bines is heavy fuel oil preheated to
320 F containing about 2.5 per cent §
and V and Na in a molar ratio of 0.33.
An additive called Perolin is used to
reduce corrosive attacks. Deposits on
heat exchangers and turbine blades re-
quire regular washing with water fol-
lowed by careful drving. The ther-
mal efficiency is 24.5 per cent at full
load and a cooling water temperature
of 50 F. The measures taken to re-
duce noise nuisance to the surround-
ing housing estate and within the sta-
tion are detailed.

Pulverized Fuel Firing at a Dairy
Boiler Plant. Anon. Steam Engr.
1962, 31 (Jan.), 121-8.

The new boilerhouse of the Express
Dairy Co.'s works at Appleby has been
provided with two economic boilers
each rated at 22,000 Ib/hr at 120 psi
and equipped with an Atritor pul-
verizing plant and auxiliary oil burn-
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>. A refractory plate was installed

the combustion chamber to im-
ove the burning out of the fuel and
:ain most of the ash. The average
iciency of the plant has been 78 per
nt.

ecir  ion Hardening of Stainless
eels .« Water-Cooled - Reactors.
.C.. Rovwland and W. R. Smith.
4cl. Engng. 1962, 7 (Jan.), 14-22.
Because- of failures encountered in
ictors in which such steels were used
-ther investigations . were carried
t into the stress corrosion suscepti-
ity of precipitation hardening stain-
s steels. The composition and prop-
ies of these steels are given, the
-t procedure described and the re-
ts presented in tables.

e Failure of 304 Stainless Steel by
ermal Strain Cycling at Elevated
mperatures. A. E. Carden and J.

Sodergren. ASME Preprint No.
-WA-200 1961 (Dec.), 8 pp.
Specimens of 304 stainless steel
re subjected to thermal strain cy-
ag tests at 700 to 1700 F and 100 to
),000 cycles. The test temperature
s less influential on the cycles to
iure than the plastic strain.

aling Behavior of Superheater Tube
oys in ASME High Temperature
:am Research Tests at 1100-1500 F.
Eberle and C. H. Anderson. ASME
eprint No. 61-PWR-3 1961 (Sept.),

pp .

The Lults of tests on 7 ferritic and
austenitic steel tubes exposed to air
4 steam at 2000 psi and 1100-1500 F
:r periods of 6~18 months are pre-
ted.., Details are given of ad-
ence, thermal shock resistance,
ckness, structure and chemical com-
Jition of the scale and of the resist-
‘e of the steels to scaling. |

stallurgical Evaluation of Super-
iter Tube Alloys after 12 and 18
mths’ Exposure to Steam at 1200,
0 and 1500 F. C. L. Clark, J. J. B.
therford, A. B. Wilder and M. A.
sdovi. ASIME Preprint No. 61-
"R-4 1961 (Sept.), 30 pp.

"he tests reported earlier (see ab-
act 5694, 1960) were continued and
alts obtained after 12 and 18
nths are now presented. All the
2ls and allovs appeared to be in
isfactory conditions after exposure
steam at 1200 and 1350 F for 18
nths, but most failed during expo-
2 tosteam at 1500 F. The decrease
ductility and impact resistance
ed after 6 months did not continue.
onel showed the least microstruc-
al change.

du 1 of Weldments Joining
rerheater Tube Alloys after Expo-
uréto Steam Temperature of 1000—
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1500 F. W. E. Clautice. ASME
Preprint No. 61-PWR-5 1961 (Sept.),
12 pp.

In conjunction with the ASME

sponsored research on steels suitable
for service at temperatures up to 1500
F welds of similar and dissimilar steels
exposed for 6~18 months to steam at
1100-1300 F were examined. The
welds were in satisfactory condition
with only minor defects and some indi-
cation of fissure propagation with time
and a function of the temperature.
.There was some carbon migration in
joints of ferritic and austenitic welds
and in increase of corrosion with time
of exposure.

Operational Trial of Superheater
Steels in a CEGB Pulverized-Fuel-
fired Boiler Burning East Midlands
Coal. A. M. Edwards, P. J. Jackson
and L. S. Howes. J. Inst. Fuel 1962,
35 (Jan.), 16-28.

Eleven ferritic and six austenitic

steels (composition given) were ex-

posed to gas temperatures of 935 to
1240 F for 12,719 hr in a boiler at
North Wilford station burning a coal
averaging 18 per cent ash, 0.3 per cent
chlorine and 0.9 per cent S. The ferri-
tic steels at temperatures up to 1125 F
showed a loss on the fire and water side
not exceeding 0.020-in. had a’ maxi-
mum Service temperature of 1075 F
and fireside deposits did not signifi-
cantly increase the oxidation rate.
The austenitic steels suffered severe
wastage of 0.06-in. at a temperature
of 1240 F caused by attack of the
chromium-containing oxides by alkali-
metal chlorides in the deposits. The
difference in wastage is due to the
oxidation products on the ferritic steels
being adherent and forming a protec-
tive layer but spalling from the
austenitic steels.

Wastage Trials of Superheater Steels
in CEGB Power Stations at West-
wood (Wigan) and Bromborough (Bir-
kenhead). G. G. Foster and L. H.
Toft. J. Inst. Fuel 1962, 35 (Jan.),
28—40.

In these trials at temperatures up to
1240 F and with coals containing 0.5
per cent chlorine and 2.5 per cent S
and 0.27 per cent chlorine and 1.9 per
cent S, respectively, the austenitic
steels showed less wastage than the
ferritic steel and this appeared to be a
function of the Cr content. No acidic
deposits were found in either trial in
contrast to those at North Wilford
station. Wastage on the gas and
steam side was about equal. A reli-
able quantitative assessment of metal
wastage of steels of higher Cr content
would require a longer trial period than
that available at Bromborough station.

_The Bursting Performance of Pipes.
D. Uebing. BUK 1961, 13 (Dec.).

53741 (in German).

The bursting pressure and fracture
deformation has been determined for
pipes of different- steels and radius
ratios of 1.5 to 4.0 and the course of
fracture traced by stress analysis,
microscopic fracture observation and a
special fracture initiation test. The
fractures may start on the outside or
the inside.

Chart Method for Pipe Stress Calcu-
lations. H. Porter. Engineer 1961,
212 (Dec. 29), 1074-7. ’

A chart has been prepared for ob-
taining a reasonably precise solution
for the stress in two-anchor pipe sys-
tems by a drawing-board method.
The results agree closely with those
obtained by accepted analvtical meth-
ods. The chart may also be used with
three-plane pipelines having two an-
chors.

Uranium Oxide—Fuel of the Future.
B. T. Bradbury. Research 1961, 14
(Nov.), 423-9.

The properties, irradiation behavior
and potentialities of TO. as a reactor
fuel are discussed.

Contribution to the Problem of the
Scaling Behavior of Boiler Steels.
A, Rahmel. AMitt. V.G.B. No. 74,
1961 (Oct.), 319-32 (in German).
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Scale formation on most metals and
alloys is subject to a parabolic tima:
law though this may also be cubje ¢
logarithmic or reciprocal-logarithmie', :

FLUID'CS* AT WORK "

VALVELESS FILTER

New Wéy to shrink yearly
maintenance costs —improve
heat exchanger operation

Here is a new wrinkle in cooling-tower
operation:

Side stream filtration. It can appreci-
ably cut your yearly bill for cleaning
fouled ‘heat exchanger surfaces and
condenser tubes.

Between the cooling-tower and the
heat-exchange operation stands a new-
comer to the system—a Permutit®
Automatic Valveless Gravity Filter.

Its job is to clean up a small portion
of the main cooling water stream,
roughly 1% to 5%. By continuously
filtering this small side stream the tur-
bidity of all the cooling water is re-
duced and held to an acceptably low
level.

In the system shown here, suspended
matter dropped from 2.0 ppm to 0.5
ppm in just one week, and continued to
decrease thereafter.

Less turbidity in the cooling water
means less fouling of heat exchange
equipment. Less fouling, fewer clean-
ings, more efficient operation.

PFAUDLER

Costs nothing to operate: To sweeten
your savings a little more, the Permutit
Valveless Gravity Filter is automatic,
in every sense of the word. It operates
itself, backwashes itself. Has no moving
parts, requires no attendant, no power,
no extra pumps. The water used to
wash serves as part of the system blow-
off—-at no extra cost.

Now in use: Proved in this new applica-
tion, the Permutit Automatic Valveless
Gravity Filter is already saving money
for several companies.

All you need, to join them, is a little
space near your cooling tower, and a
Permutit Automatic Valveless Gravity
Filter. For more facts, write: Permutit
Dept. CO-62, E49 Midland Ave., Paramus,
New Jersey.

*FLUIDICS is the Pfaudler Permutit
program that integrates knowledge,
equipment and experience in solv-
ing problems involving fluids.

PERMUTIT INC.

* Aworld-wide company with plantsin Germany, Great Britain,Canada, México,Japan,as well asthe U.S.A,
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it is also a function of temperature angd
atmosphere. Extended studies of tp,
scaling of 7 ferritic and 4 austenitje
steelsin air and steam at temperatureg

up to 700 C over several years grp -

reported and the differences in the
composition of the scale formed g
various temperatures. in the twg
atmospheres discussed. Corrosion of
the steels on the gas-side by deposits
such as V205 alone and in the presence
of alkali metals, by double sulphateg
and by chlorides has also been studieq.
It is believed that the development of
metals of sufficient strength at high
temperatures and high corrosion re.
sistance has little prospect of success.

Tensile Stress Corrosion of Low-
Alloy Steels for Boiler Constructiop,
W. Rideker. Mitt. V.G.B. No. 74
1961 (Oct.), 332~44 (in German).

The literature on teasile stress,
fatigue and pitting corrosion of low-
alloy ferritic-pearlitic steels is eritj-
cally reviewed and supplemented by
the author’s own research. It is con.
cluded that there are possibilities of
transitions between the various kinds
of corrosion but that many of the
problems are not yet solved. It ig
necessary to investigate the limit
stress of metals, limit concentration of
attacking media, effect of higher tem-
peratures and the nature of the at-
tack. Improved alloys, improved
design and fabrication method should
also help in reducing the corrosion
problem.

Tensile Stress Corrosion and jts Pre-
vention—II. 1. Class. Tech. Uberw.
1961, Z (Nov.) 482-8 (in German).

The second part deals with preven-
tive measures such as the application
of chemical agents, choice of material,
artificial generation of compressive
stresses on the surface, heat treat-
ment, design, fabrication and opera-
tion.

Reduction of Fatigne Crack Propaga-
tion. Anon. Engineering 1961, 192
(Nov. 3), 593.

Research carried out by the U. S.
National Bureau of Standards into
means of reducing the propagation of
fatigue cracks is outlined. It has
been found that by applying a coating
of an organic liquid such as dodecy!
alcohol to a variety of metals access of
molecules of oxygen to the notch or
crack is prevented and the duration
of the crack propagation period con-
siderably increased.

Progress in Welding of Boiler Tubes
in Pipelines for High Pressure Boilers.

R. J.Hardress. Weld, Fabr. Des. 1961,

4 (Aug.), 20-30.

June 1962 / COMBUSTION

— o~




1e Action of Caustic Soda Solutions
Stacl in Relation to the Problem of
.ustic Embrittlement in Boilers.
S. Thornhill. Centre Belge d’Et. et
Doc. des Eaux Bull. Trim. 1961/IV,
3-26 (in French).

The  ‘rosion of steel exposed to
ustic _.oda solutions and to mix-
res. of caustic soda and sodium
:rate has ‘been measured to furnish
ta. on caustic embrittlement and
> preventive action of sodium
rrate added to boiler feedwater.
austic soda solutions are more. corro-
‘e at high and low concentrations
an at medium, and the concentra-
ns at which corrosion occurs are
termined for different temperatures
tween 20 C and 300 C. 'Highly
astic solutions attack steel with the
slution of hydrogen, giving mag-
tite, hydrogen ferrite and sodium
rite as corrosion products. Corro-
n is not prevented by the addition
sodium nitrate and can even be in-
:ased, but the hydrogen evolved is
gely eliminated by the reduction of
1ium nitrate to sodium nitrite. The
thor suggests that the prevention of
wcks of caustic origin by treating
iler feedwater with sodium nitrate
actually due to the fact that the
1centrated solutions obtained, which
- responsible for the attack, no
iger cause a tyvpe of corrosion accom-
nied by hydrogen evolution.

From CEGB Digest 1962, 14 (Feb.
), 4

rruments and Controls

)I/VDE Specifications for the Pur-
ase of Controls for Boilers. R.
ack. B.W.K. 1962, 14 (Jan.),
-9 (in German).

The latest drafts are presented for
cussion. They concern: (1) Fuel
4 combustion air control; (2) Drum
tér level control; (3) Superheated
am temperature control.

‘namic Characteristics of a Feed
ntrol System for Once-through
ilers Based on the ‘‘Heat-water”
tio. I. I. Aizenshtat. Energoma-
nostroente 1961 (Nov.), 5-9 (in
.ssian).
A method of feedwater control used
high-pressure once-through boilers
based on the ‘‘heat-water' ratio.
Jeat” here is the sum of signals
woting steam consumption and the
:ssure change rate at the super-
iter inlet.) Factors determining
- stability of such a feed control
tem are considered. and the effect
these factors of conversion from
h to supercritical pressures is dis-
sse A means of increasing the
iree vl damping of the svstem by
roducing a further signal into the
d regulator to denote the tem-
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MORTAR”
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NO, and it has been proved hun-
dreds of times. Initially you may
pay on the average of 3/10¢ more
per brick for SUPER #3000 protec-
tion.* But here’s what you get:

—Maximum insurance against expensive
joint failure and down time.
—Maximum insurance against high main-
tenance labor and brick replacement
outlay.

When a second best mortar fails because it
can’t take rough service, the cost is always
many, mony times greater than 3/10¢ per
brick. The second best mortar is therefore far
more expensive than SUPER #3000.

S

More than 25 years of service reports have %33"&1.”'"’"”’"
proved that SUPER #3000 costs far less in

the long run.

Difference in cost

and SUPER 3£3000,
the “NO EQUAL*’
mortar, is abou? $17.00

SUPER #3000—the “NO EQUAL MORTAR’
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perature of the medium at one or more
points in the steam delivery line ren-
ders the svstem suitable for 255 atm
930 ton/hr boilers.

CEGB abstract.

Flue Gas Temperature Measurement,
Anon. Fuel Eff. 1962, 10 (Jan.), 48.

At the Central Laboratories of Shell
International Petroleum Co. a simple
suction pvrometer for use with the
Shell Moray smoke meter has been
developed. It has two ranges, from
0-500 and 0-1000 C and an accuracy
of 2-3 per cent. Its application is
.described.

. Photoelectronic Smoke Density Moni-

tor. G.v.Hacht. Eleklwirisch. 1962,
61 (Jan. 20), 46-7 (in German).

The instrument developed by
A.E.G. consists of a light emitter and
receiver, electronic amplifier and re-
corder or indicating instrument and
measures the smoke density in Ringel-
mann numbers. Both emitter and
receiver are air-ccoled and a jet of air
prevents settling of dust on the lenses.
The voltage of the lamp and the bridge
circuit is kept constant with an ac-
curacy of 0.05 per cent,

Instruments and Controls

The Problem of Simulating the Dy-
namic Behavior of Steam Generators
in Analogue Computers. F. Liubli.
Sulzer Tech. Rev. 1961, No. 2, 35—42.
The dynamic phenomena in steam
generators are mainly governed by
heat storage between tube wall and
the flowing medium and the way in
which temperature disturbances in
the working medium are propagated
through the boiler. Three methods of
approximation have been derived for
single-phase flow through heat storing
tube svstems and investigated with
respect to numerical stability and
speed of convergence. The three
methods are described and the third
method recommended for use.

Saturn. A Large Analogue Comput-
ing Installation. 1. T. O. Jefiries,
C. B. Newport, H. A. Darker and
R. A. Flint. Nucl. Pwr. 1961, 6
(Dec.), 80-4.

This analogue machine divided into
6 computers is specifically designed
for studies of nuclear power station.
The first part describes machine and
system design, linear computing units
and nonlinear computing units.

NITCHH,

This 10-ton, 36" shell-

diameter heating element in-
cludes three kinds of material: stain-

PIPING

SINCE 1899

less steel, chromium-molybdenum steel and carbon steel.

W. K. MITCHELL & CO., INC.

Philadelphia 46, Pa.

63 years’ SPECIALIZED experience. Ask it in!
PIPING FABRICATORS AND CONITRACTORS
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New 342 MW Unit to be Controlieg
Automatically. R. A. Baker. Elegy
Wrld. 1961, 156 (Nov. 13), 54-7, 104

Sewaren No. 5342 MW unit wy
operate on steam at 2400 psi, 1309
1050 F supplied by a 2200 kib/h once-
through boiler fired by oil Which
simplifies automatic control, e
digital computer has a 4000 word Core
and a 45,000 word memory and will
control starting, operation, norma]
and emergency shut-down. The varj.
ous functions the computer has ¢,
undertake are set out and the prop.
lems arising in the application of
control computers to steam plany
are discussed.

The Design of an “‘Everclean Wigp.
dow” for the Observation of the
Optical Density of Flue Gas. P A E-
Crosse, D. H. Lucas and W. L. Snow.

. sill.  J. Inst. Fuel 1961, 34 (Nov))

503-3.

Two slightly different windows
have been developed, one for ducts
with subatmospheric and one for
positive and/or subatmospheric pres.
sure. The window consists of ap
aluminum honeycomb of a large num.-
ber of hexagonal tubes of !/, mesh
bonded together and sealed to a glass
window with Araldite. The photocell
or light is contained in a dust-tight
box and fixed to the tube containing
the window. These windows re-
mained clean for over a vear. The
window is patented under B.P,
877918.

Capacitative Level Recorders Help to
Control Automatically Coal Bunker
Charging Plant. H. Madeisky.
Handling Convey. Autom. 1961 (Nov.),
429.

Each bunker contains a robust
articnlated rod made of Zirconium-
silicate through which a silometer unit
continuously records the level and
switches the feeding conveyor off
when the maximum level is reached
and switches it on when the contents
have fallen to the minimum level,
The conveyor carriage has fitted to its
front end a chain-rod which stops the
feeding operation when the maximum
level is reached and moves the con-
veyor to the next bunker to be fiiled.

Instruments and Controls

Use of Electronic Computers for the
Calculation of Thermodynamic and
Strength Problems of Steam Boiler
Plants, W. Schultes. Energie 1961, |
13 (Dec.), 553-4 (in German).

The German boiler manufacturer
Walther und Cie and IBM have to-
gether undertaken the programming of
an IBM 650 digital computer which
has solved the following problems:
(1) thermodynamic calculation of an-
oil-fired boiler with tubular air pre-
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< and also steel consumption per ton L N S N ,

steam generated, space occupied, etc.; ’ - :
9) calculation of double slagging fur- N
1aces for a Benson boiler with reheater . s

-ated at 365 t/hr, 190 aty and 535/545 -

2 ‘ncluding the performance of the A

urnaces at two different slag fusion CAN B E N ‘

em; .ures; (3) calculation of water _(3 j: NG
: RALS

ind s..am circulation in a system for
sressures of 135 and 67 atu including
he velocities in the various. sections,
team and water content, rate of cir-
ulation and entry energy of the mix-
ure into the drum; (4) calculation of
Jlate thickness of a smoke-tube boiler
or various diameters, pressures and
naterials: (5) permissible rate of
eating and cooling of superheater
ubes made of different materials: (6)
hermodynamic calculation of smoke-
ube boiler at various pressures and
‘ne influence of pressure on flue gas

»mperature and efficiency. A\ N
ombustion Monitoring of Large o ‘h
lames from Flame Spectra. F. A. "'Q. )
saumgartel and W. T. Hage. ASME ‘ {f
>reprint No. 61-WA-209 1961 (Dec.), Y A
pp. e
The development of a flame detector 7] -;:
:sponsive onlv to radiation below % X '\
000 A (far ultraviolet) and its unique ‘&' &'
Ao Y

S
dvantages over other flame detectors A%
. . ¥
re described. A modification of c A I— L ‘-}g’)‘)
eiger-Muller  counters operating - DN S|
1 the glow-discharge region has given ‘_:&-

10st satisfactory results: it has been

d “F n' det .
amed "“Flamon ™ detector ¢ Increased return line pipe life :
:risi- iG %xygen h:i g"n‘:}' geled ¢ Reduced maintenance and L
ater. . Jessop an . . o1y
rit. Pwr. Engng. 1961, 4 (Jan), replacement costs (ivy
1—13. . ¢ Elimination of corrosive solids ( %’
Two instruments. one working on a :
avsical and the other on a chemicai ¢ Mox;le effi:ienttSteam and ‘ .:%“_"‘
asis are described. The results of condensate return systems )
mparative determinations have been . e
:tis?actor\'. : These are the benefits you get when BIRD- ; }'f
) ARCHER corrects return line corrosion. X ,.':
Protection against corrosion in steam and ﬁ _}/d
vcleer Energy condensate return systems has been our i "{
election of Optimum Parameters of business for over 60 years. We offer the E‘
uclear Power Stations. A. J. Kram- benefits of these years of experience plus .
2\-. {.\ergenergw) 1961, 4 (Sept.), BIRD-ARCHER Amine Treatments, both P 4’
18-16 (in German). filming an s s R o
A svstem of equations has been so ag d neutx:algmg, that have saved
:veloped with which the parameters . m n.y companies thousands of dollars
r the optimum. i.e.. minimum costs |- in repairs and replacements.
_’te‘rl;iiszgefa“"" of one unit can be Write, wire or call BIRD-ARCHER to cor-
: : rect return line corrosion.

BA-105

BIRD-ARCHER
for: COMPANY
g calculation is presented, a method

solving the equation by analogue Specialists in WATER TREATMENT

xn;;-utexl'_desFribedfand anexample of | 4337 North American Street, Philadelphia 40, Pa. GLadstone 5-0700
N ication of the calculation . The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco « officas in Canada and Mezico

ven.
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ew Method for the Calculation of
arn-upin Reactors. E. Kern. Aiom-
rnenergiec 1961, 6 (Oct.), 397-408
1 German).

A general formulation of the charg-
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Fig. 1.=Aerial view of the new English CEGB Padiham Gen. Sta. showing the natural draft cooling tewers under construction

Cooling Towers Benefit From New Thinking
and New Maten’als

considerably in construction from its ancestor

of some fifty years ago, the basic principle of
oling water by allowing it to fall against a rising air
cam remains unaltered. The cooling tower is in effect
large chimney through which air is being continually
awn by natural, forced, or induced draft from openings
wvided in the base of the structure. The bottom of
ery tower is packed with a network of slats at a height
about 10 to 30 ft above the cill. Radiating sprayer
ues are fitted over these slats, and it is into these pipes
at the heated circulating water is pumped. This water
t_hen converted by the nozzles into a fine spray and
qns its fall down the tower against the rising air
‘am. The function of the network of slats is to
read the falling water into a thin film, or in some cases
ray, thereby ensuring that it receives optimum cooling
o~ aching a collection pond at the base of the tower
'm ..ach it is returned to the boiler water cycle, in the
seef a power plant. - )
The first cooling towers were often of wooden construc-

A\LTHOL’(}H the cooling tower of today differs

IMBUSTION  March 1962

tion, being timber framed and boarded. They were rec-
tangular in shape and at that time performed their func-
tion adequately. As time went by and the volumes of
water involved became greater a number of structure
changes occurred. In the U.S.A. the fan, both induced
and forced, played a larger role and steps had to be taken
for the greater mass transfer under the new draft condi-
tions. Throughout Europe and the continent, however,
natural draft was retained and reinforced concrete
was introduced to meet the larger tower sizes. As the
towers grew the now familiar hyperbola of revolution
was employed for a natural draft designs, Fig. 1, which
offered a good shape for resisting wind forces. Today
we find cooling tower construction undergoing more
changes. The following are two notable examples.

In the U.S.A. the Foster Wheeler Corp.! has announced
a recent innovation in industrial cooling tower structural

1“A New Approach to Cooling Tower Design” by E. E. Goitein, Heat En-
gineering, Nov.-Dec. 1961.
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Fig. 2.—Fully assembied fan-powered cooling tower with structure-free
interior

design that they are employing at the Texas Division of
The Dow Chemical Co., Freeport, Texas. The new
design permits a structure-free interior below the water
distribution system. As developed, all support columns
are on the exterior of the sheathing, Fig. 2, thus protecting
the column material from biological attack or corrosion
by the moist atmosphere, as well as making inspection

¥

Fig. 3—This telescope view shows how new design plu:..s all the sypport col

and maintenance of the columns a simple matter. 1Ir
vidual cells are uniform in size, rectangular in cr
section, and designed to effect even and intimate cont
of air and water on a counter-flow basis.

The paramount feature of the structure is the exten-
use of trusses for horizontal beams and columns.
effect, the structure consists of a series of rigid be-
secured to each other by cross bracing. The horizo;
trusses support the mechanical equipment, fan st
fan deck, eliminators, distribution system and the
racks. In this arrangement, it is possible to lowe
complete section of fill members, Fig. 3, to the b
level. The vertical column trusses are protected f:
the hot, moist cooling tower atmosphere by the sheath:

The first rigid bent structural design furnished
commercial service, the 2-cell tower -installed at
previously mentioned Dow Chemical Co.'s Free;
plant, is successfully performing under the design ope
ing conditions specified. The tower was structur
completed this July and was placed in operation she
thereafter. " Since then, the tower was subjected to
high velocity forces of Hurricane Carla and withst
them without damage.

Completely prefabricated trusses have been devel
as well as factory-assembled fill grids. These g
Fig. 3, were originally held in suspended position
monel cables. Nylon rope, however, proved more s.
factory and is depicted in the final assembly, Fig. 3
white lines. .

e the ling tower sheathing, Note white nylon +

hold fill grids in suspension
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4a—Top view of new cooling towaer packing gives an excelfient view
of the many uniform flow paths possible for the air. and water
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Fig. db—Workman is seen applying a 3-in. horixontal packing element
European

One very significant contribution to modern day
woling tower construction has been advanced by the
Universal Asbestos Manufacturing (GAM) Group of
Companies.? Their interest in asbestos cement has
prompted their participation in all possible outlets for
their products. The advent of the reinforced concrete
hyperbolic stack for cooling tower service made this
device a familiar one to the asbestos cement industry.
In fact in addition to the stack itself asbestos cement has
been used for years in pipe fabrication for the branches,
% flange sand spray nozzles and other elements in the
«ling tower distribution system.
For some time UAM people have been working with
—_—

**Asbestos Cement in Cooling Towers,” UGIB 5, Series Three, 1961.

UL IR PN Mook 1049
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fig. S—Schematic of ashest t tower i shows how pieces fit
together
Practice

specialists in the design of cooling towers in the hopes
of developing asbestos cement packs to compete with the
traditional timber packing. Out of this work has come
a relatively simple cooling pack, Fig. 4, which requires
neither spacers nor ancillary fixings. In this pack 6-in.
corrugated sheets, with the corrugations running ver-
tically, are interleaved with 3-in. corrugated sheets, with
the corrugations running horizontally, Fig. 5. The
many points of contact between the corrugations serve
as stiffeners to give added strength and rigidity to the
packs.

The first cooling towers to contain these packs are at
the new CEGB Padiham Generating Station, Fig. 1.
The two towers are 300 ft high and have a diameter at
pond cill level of 190 ft. Each tower handles 3'/; million
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gallons of water per hr and produces a temperature drop
of about 18 F.

Precast reinforced concrete columns and bearer beams
are used to support the asbestos cement packs which are
made up on the site. By proper storage and transport

the handling and the packing of the individual co
sheets can be made to go very smoothly and efficieng}

Six workmen, Fig. 4, succeeded in packing over 100 top,
in a week. Site breakages were relatively mmor—w
sheet in every 400. 7

Saline Water Conversion to Provide all Municipal Water for Arizona Town

The town council of Buckeye, Ariz., recently awarded
an historical $297,741 contract for construction of the first
saline water conversion plant of any type to treat an en-
tire municipal supply in the United States. A Phoenix
general contracting firm was the lowest of five bidders
on the project which calls for installation of a 650,000
gallon-per-day brackish water desalting plant manufac-
tured by Ionics, Inc., of Cambridge, Mass.

The new plant scheduled for completion in the sum-
mer of 1962 under the supervision of John A. Carollo,
Cohsulting Engineers, will be the largest and lowest cost
commercial “electrodialysis’ plant ever built.

The new plant will be almost three times as large as any
commercial electrodialysis plant previously built and will
produce fresh water at an estimated average treatment
cost of 50 cents per thousand gallons including all charges
for operation, maintenance, and bond amortization of
the treatment plant, but not including water supply, dis-
tribution or general water system costs. The 50 cent
figure compares with treatment costs of $1.50 or more for
other saline water converters currently in operation here
or abroad. Reported costs of 90 cents to $1.25 for such

" plants are actually about $1.50 on a comparable load ba-

sis, since low winter-time water usage reduces the annual
output of most municipal water plants to approximately
half of their full capacity. The water costs at Buckeye
will decrease in future years as the new Ionics plant,
which has excess capacity, serves a larger demand.

“This breakthrough in practical saline water conver-
sion is particularly fitting on the 30th anniversary of Ari-
zona's Statehood because of the importance of good
water to the past and future of Arizona,” said Mayor
John W. Beloat, a life-long resident of the Buckeye
area.

“I understand that there are more than one thousand
towns and cities which have highly mineralized water like
Buckeye, but the Buckeye project is the first to bring
modern, large-scale saline water conversion to the
comununity level on a self-supporting basis without any
Federal or outside aid.”

“The Town of Buckey's existing water supply is a
hard, corrosive and salty liquid derived from deep wells
with a mineral content of 2200 parts per million by weight
—about one-fifteenth as salty as sea water,” explained
George Hamner, Buckeye Town Clerk. “The new plant
will remove nearly five tons of excess salts and minerals
from the town water supply per day, thereby reducing the
total mineral content to 500 ppm—the level recom-
mended by the State of Arizona and the U. S. Public
Health Service. Ninety-four per cent of Buckeye's quali-
fied voters turned out for a special election last Septem-
ber 12 to approve a $305,000 water revenue bond issue for
the project by a two to one margin. A new water rate

——-—1

schedule was also approved to provide the addition

water revenues needed for the project. Water rates th
tncreased by about 50 per cent for mumcxpal users and
85 per cent to 174 per cent for larger users.’ £

“In spite of the higher water rates, we believe most of
the citizens of Buckeye will save money on water whey
the new plant goes into operation,” said Leonard Dag.
kowski, Chairman of the Industrial Development Corg.
mittee of the Buckeye Chamber of Commerce. “Rgr
many years Buckeye residents have suffered the annoyj
and costly effects of a highly mineralized water supply~
poor taste, purchasing and handling bottled water, waste
of soap, purchase of water-softening agents, corrosion ang
salting-up of appliances, and rapid deterioration of e
thing which the water touches—from plumbing to auto
mobile radiators. For every dollar which we spend-to
purchase the untreated water from the municipal sys
tem, we pay about two dollars more in hidden costs to use
or avoid the salty water. Our committee conducted a
survey in 1960 which reached two-thirds of all the
municipal water customers in Buckeye. Fifty-seven per
cent of those interviewed reported spénding an average of
$6.42 per month for the purchase of bottled water for
drinking; 98 per cent said they wanted better water:
and about two thirds said that they would be willing to
pay more for it. We estimate that the hidden costs as.
sociated with highly mineralized water costs each
municipal water customer an average of $10 per month,
not counting what he pays the Water Department for the
untreated water in the first place.”

To dramatize the advantages of *“good” water, &
public demonstration of a small Ionics desalter of 6000
gal daily capacity was organized with the cooperation of
local firms and service groups and held in Buckeye last
summer, giving all citizens an opportunity to see the
“before” and ‘‘after’ effects of the water in washing
machines, dishwashers, evaporative coolers, and bev-
erages. This small plant has been operated in Buckeye
since last May on a 2+t-hr day, 7-week basis. Citizens
of Buckeye and surrounding communities have been
driving into the station and hauling away about 1000
gal each day in bottles and tanks to try out the new
water.

In the electrodialysis process developed by Io
excess salt and mineral particles are electrically forc
out of the brackish water through special plastic me
branes leaving fresh water behind and producing a
on the other side of the membrane. .

The electricity for the project will be purchased
the Arizona Public Service Company, whose W
Division headquarters are in Buckeye, and who
operated with other Buckeye firms in the project d
stration.
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- Dust Problems in Burning Blast-

Furnace Gas Under Steam Boilers

A survay vl n nuraber of insteliations

tndicstes that dirty gas, when not sup-
plementad wnth ather tyels, is ratialsvtury
for burning under hallars, ever. with re.
fractory settings. When supplemantary
fuei, such as oil or pulverized cosl, in em.
ployed. the higher rwultlng gas termpera.
tire Ay cause the cust to {Uso and pro-
duce slegging an tha keating surisces.
In such ceses sogregntian ai the hurning
zones is desirable. However. tha rast nt
Loiier cleaning In nuch cases is usually
much losws tian thot of subjecting the gas
to primary washing snd sppvars o jussiiy
the ues of ““dirty”’ gae

LTHOUCH blastfurnace gus o herng aved for an
A s sy number of pliepenec i M Aol -
duatey, tise greater part of Uas hemed under
Lailers for the ;eneml-(m of steam.  The next Inrger snee
ticns of the gaie bursed in the ctoves that heat the ot
for the fumaces while lesser portinns are Lusned k.
ing pits, with or witho: e Hehment with enbe-aven mag,
wind under colic ovens, 8 e U nttlered s one
ey :lru'mg hlowsers or vl e generstnes, bt ths proce-
tive iz fust gunng plure te trhmeadfivrn mmpressors and
turbmte genen.iors.

The degree 1o which the qas should ha pleaned Infore

heing used 22 n fuel {or ptenm botlens cannot he goneral.
i7¢d but must be influenzed v locy! conditions grvaring
dic teunomis clT'\.ltllt\' of tire eambined cleaniig a=
“urning operation and beewtse of the differences in loes”
conditions the vse of dmy er'elean gas in boiler femarsc
has lang invalved a difererse of apiniox in the stoel .
dustry. Tt is obvious that eas used in engines nust he
45 cean us pussible L provent escessive wenr on Uie
vaves and reaprocating perts but in :o:xl!ing pits only
parlly denoed 203 i3 used in some cases whi'e Utoroughly
clrancd xs9 9 wsed in athers. In steves Que usa of thor.
oughly deahied gz lus made possible the vse of closer
checker spading or inserte with a rexultant lower average
flue gas temperature and ircreased eflicency  Some at
toe factors beasing on the inluence of the degree of ¢lean.
hnews of blast-furnace pas when Lbumed i& boer fumacee
as brought out by discussions with Frominec? enminrers
19 the indestry d: NG Vigits to their millc nm given in the
(ol-(\wmg p'lngrap"u.

Rlast.htranee gas is generally ceaned in three stages -
but wal conditjons 0y a4d one or mOTE Stukey Lo Lic
process. The firse stage is common 10 ol Llast fusuaces
wid cousists of passing the zas discharged fruw the fw-

COMBUBTIO N=May 1042

| vauses more of
~<ds0n Dk inte Whe fursace.

By A. R. MUMFORD
Cuinbustion Engineering Company. Ina.’

tewe 1rongh o sesliSed cyelone which ia termed o dust
satetier i the indwstry.  In the more modern blast.
furrace mstaliationy Uie tule-off pipe, irom the furnaee
ta the gl CATCECT, fines veitically, in 80mc cases to a
ne it adave the eclicl stucly, hefore turning down o
reac’ the dunt ctelicr. The inereused Bift before the tuen
the materiai, initinlly e cispensien, tn

Frum ihe dusL ..s\c.ur the pructice varies hut all or
P of the zas iy thoen passcel through o washer. Washer
the<inr has Ceveiuped in the direction of increasing height,
neere effective amlact sutfaces and greater spray eapar-
Wy, lone of thie plants visited the fine gize of the are
faTeansagareys) made 1 neoereary to nperate twa
washiery i acties in arder to primary wash the gue of.
fretvely, Tu aneiicr plunt the nse of galt water in the
wisker snade ou 3Jdditional stege mecessary.  The it
waier L"u-rie;' vict from the washer wae removed wm a

“drier "

Where partws ull of the & is to be cleaned furU:Lr ane
of two types of appaiatus is usually inctalled.  The maet
ompen type i walled a disintegrutor and i 2 pawer-
driven waslicr while the other type of secondary clean-
ing devive i Ui ciectrostatic Cottrell precipitatar

Whete kral sestiictions oo the contamingtion nf ail-
Jacent budies of weter 0F sewage systemes roquire that the
discharee water frowe washers of both the primary and
wennidzry types be Uaund of its dust content bafore die
peial. the nsust equipmcnt for this dc-slud;iug pragess 15
» Dore thickeser, J

1 Table o e velonnace of wsc of Lhe cleaning
vinipmient (s indiceted.

TAPLE ¢ UOUPORMAKCE OF CASLLLRANING EQUIFMENT

Duet—~Ce/Cn 1, L
Fouiswent Vatanny Laavre, rer OOt
uuunmrw * 1.8 X 1} e@n
\Inm o basie iree 0.5 0.287 0.2
T, 90 o wtis 0 1M tron f o.wd 7
Devinterrator
A borwes Lonn 8 Y] 0,013 . .t
O VW lorm 6; 0.1 7.4
Previpriates .
Uv bamc ban L3} 0.00001 .4

Gas discharged not‘ from the dl;ul caatchier boa been
fourd t0 contaln approximutely 60 gr of mobtwe peor
cudic foot of 2LS. Tle wuling vecurring in.the wet wasl.

inz presy 1educey e uxoutunc content to o tota) of 25 -

xr of whicl 30 per cent is entrained. Secovdury .
wg by divintcgraters Jurther reduces the wioishire cog-
teut 1o abeut 10 grpereuft. .- .. .
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furt.ace wers 10 e legmed 1007 30 e per o ft e ey

et would f0ne close 10 Rl nomilen dolleny. Howe
ever, i dirtv® o gy rtsrharged from the dess e,

15 W be burned under e haile~, fnty 22 per vent of the
tot gas Pow from cne furmace nerd Be cleaned fur use
i the stoves and g Loete-eang oving in A oot wad
Gxed charges wor i e Tt}

(bserved Conditions

in al) planlz visited the boder tumscec wers plyerved
azd the eflects of different quantities nf dnct in the gas ut
different pluats noted. in one of theer planrs “durty™
gas from the dirt cslcher was humed warhont furtser
cieaning in refractory boler fumures  The dust setUed
out on the bottoa: and ancwmularet in a pile to u depth of
3t sty drvs Thic accumiviation wity the wilerion
for tuling tre bouder off the line for cledning, withvugh in
the wienm it wss the prartics cocagougll v ty poke the
dust adbenng ta *he 1uhes. The dust va the furouce bot-
torz id nat water serinusly and cowl¢ bx reweved by
band shavelt. No wear was gpparent us Uie burners, nor
was i1 the practice to deaa thous.

At two'otfer planty prunay-wasbed £33 was huwoed
wsder the olle:s wd oil was burscd oy supplementary
forl. The Sume in wch of these was sozewrhat dlearer
acd wcwmwlutivey un We furnace bottoms were tog-
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torvails Sevs than we the Girst vuoe  Hogwever, the dust wid.
heing s the tulwe was difliceit 1o repineg and nplets
seimees ol ool e ascompliched only by bad® seedqping.

\ et plaot huried Blast turvace gos und palverired
! apinitanessly sl bersnatally opgrmny N'Mﬂ

A an ast ventodd enfpasrey furtiace, Florm, the pomt at” Ny
.l... Norue luet e the Wast fitemaee goe metithe &b 10
the pastieeared inal wae the loc etinn ot which stay fonned
sl deposited an the foen oof & dam whieh st up iy
Weight b sesnral leel 10 pvssnibla thot the\ust . the
Viast Lurnaee gas, ~ailaimung appreenmalely N per cent
wens avterl av a flux on the ol seh ond eteated u lows
traspetature b, vy, it s prolighle thist the Wigh fur-
nae e empwr by ce mristing with pulverszed coul ritksed the
D lermpee ottire wel  above (L4 lnon poing, which winbd
cownet Far addherence 0f fdunt to the tubes,  Wheee
Lhese fuena e pasas burntetl without supplementary fucl,
e N gongp fringweature s Delow the fusion point ul the
dust T nestinens thut 3t gnnther oiler houwe whoe

cnlv e eleanet gy was tntrned. hittle trouble was coe
v \\vx'ilrlu‘

3 oanatnier plan? burmng prinasy wishicd gus with
sivenzed toal at the supuiementary fued the two fucls
were Qred tfrough 3 conenon durner ol u water<ooled
refrartary tasyet u short distance fruws the burncr dis-
ehiege  Fumuce temperatures did nut appear to be
wnch hyrher than those in which gas alone was burned,
profuliy Iweante only {00 tons of pulverized <oal was
Inrrnmd on the average day In the entite plunt.  Little
< ercumilated op Ute relractory turket but the water-
et tmace tubes bad a faky devosit vu them which
peeled 2 on shutdown of Tie boiler, The luck of scrious
Aithesihes aeing out of the mixing in dic busuing of the
twis fuelg wny reat wd any one of a pumbes of lactors or s
combizution of snme ol tiem.  Observilions indivoted
that the furnace appramnes was 3bout tut of @ fususce
bursizg gus alone, that *he deposit on e furngee buttum
was I ard tiaby, and that the boilers could be vpers
ated for uy manths without exvessive plugking vl the
xus paciges e amount of excess 3ir, cunbiolled by
the spead of Wowers 0 vach burper. may live been high
and thus myntmned the iran i yn oxidezed cunditivo.

“n one plant depending on umitarieed stokers for about
£Cto 60 },er cent of its srelio prMurnnn. some precipitu-
tor cleaned blact-fmasd Hub is ntroauced into Wie lu-
nice through four hurners iy tha rear wall, No cleantak
teubles arq cxpericuced with the humers which are of
zpecial design.  Although only » emal) part of the (uel
supply ig in the form of gas, mgnificant differences exist
hetween those boilers Sred by eont alone and those buru-
ing sume g8 in gdditien. The rrternal ceaning of ‘the
beat abserbing surfaces requires the <ame number of
man hours in sach cese but the etfact of the gddivoy of
a8 i8 shown by the frequency of cleaning. This, fur Uic
combigutios fGred hmlers, « about twice that-fur the
others. The prohnhility 1z that We introductivu of even
the small quantity ef hiast-fursace dust rausinivg o
precipitatoraleaped gas 1ntn 3 Rizh-temperature fuiuice,
containing cinder in suspension from ap undeofeed stoker, -
Juxes the gth in the cinder xnd causes it to wdhue to the
Reating surianes in larger quantities uud with greater
girength.

Annother indication of the effext of suppleroeatary fuels
wns nhtnintd o one piant o pat of which 0 it ol
waq humed with the gas that the guy could be said to be
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Astudy of the duta ond observations oot wineh 1 fores
i llewing conzlnanng

The use ef “dirty” gus vummxed with atho- tevls
is prerfectly feasible in boiler furnaces even usth rofrac.
iy settings, The principe! epesating cost in sura 1.
st is tie ragovad of dust sccumulating from *he tur.
e wed-this conld br almest completoly clunaten hy
e itstullativn of modern gl happers protected by warer
saeen with o moderm ditposzl or handling system
Dust pdets d.xrou.!wu( should be araply sized. In
suth: coses flanie tempergtures wre ¢ose to or belaw the
?Quw. voint of the dust and {urther water ecoling chrnld
beh justificd on a refruct tory maintenance huen  This
lutter promises to bo diffeult. Adheremee of dust 10
boiler surfoees is not strong and wnat hinwers shouid he
cfiestive.  No bumner cleaning diitie:itisq need be ex-
peeted.

(B) The uscof pn'n'rv wached gas migkes necesswry
tho cleaning of main< and husners. Tsually pu wnzed
ooul et il 1w burmed a3 o suppletnentary fued in suh
furnnees. Higher furnace ieroperatures revult frem the
nweln suppiedentary fuet whick cuuses the residual dust
tn adhere more strongly tu e Loder surface making

COMBUSTIO NaMay 1042 .

~Plowers i th

ooy sty Linemye with water o «ir mixture and,*for
toeeer viigh clearng, bad saaping. 3 Uie residual dust te
the DUt {UMNACT ¥as wakes intmate sontact with the
palvenged ool ani U fusion point of the mixtuee
ioweted hocouse of e iron eontent of the dust aned slag
wll fonm, paitiveiarly al clevated fumnce tenipemntisres,
10 advisabid, tierefure, to segrogite the twa titels into
wpasaie Lhusnipe rones i owe fue ne pocuble. 10 such
..“ s the gas should b Burned i the Jower zoite o thot
btz and heavy ton dus? nesd not deap through the

3 s'venized oond burning fone Lefine

peetetion of tha waree screen. Walere
vraaees c be fnstified an the basis of the highec
s temperntures abtaines! with the supplenteutary

Dy v, the wie af “thrty © gus with pulverized
hE peguire more eareful wepregation of Uic two
sa: comes, ol focesan wineh primney washod guy |
!t bustier dhioulst Y nerunyed {or tasy poking or
with pmwswn fresr Whmthing of the gus duing
Ure enge With oif we a gupplementary (el ltte dust
Will wicamulnten Uie pees, bt wilh puiverized coal the
cas tdust will 1..~ dcpomlvu with the useal quAantuiey of
peovision <hanlrl be made for the L
rf.lcu m the halter zoses and fur swot
C’)/-.uf Ivney
aac guten cuntain dusts, which gppear W e wwre
uvtbhoseme thun basie iron dret, prodadly Lecausc of
L wominos:tion of the dust. That praduced when [rite-
...u.‘.x.muu are v unnd ip such o dust. [t i3 reported W be

um\ n'«h A
it ef Iiler

“Linre adkhierent to boiler surfares than Lasic ron Just and

creater care et he used, thesstare. 1o lessen the Jiffi-
v uriang owt o the greater tendency vl (s Jdust to
The gug muy have o 40 per cent highe: heating
value and w higher flame temprmrure when burned, caus-
i the dust Lo by more slicky.

() Wherethe ume of "dirty“gaswennsidered orwhec
w.ies 15 seatee or expensive, U3e data collected thuy fu
nbiate thet heiler cleaning, wher hummg straight gas,
Lt e mtade 50 lew in cost that the «aving over thy nsc of
aimary washed gas will be large.  burthennore o suuple
inrler setting, a5 was suggested wnder A, will suffice in
wiest vigses. ‘

P

Paertinant Oil Figures

The zeergge tanker, geouiding to the Amenaan Petro-
Jenm iestitute, ic 1040 curied 80,000 bbl of petroleum
- e nxoducts 2ud made o rusud thp to the Culf or to
the Carihbenn in 20 duyy. Tlis was cquivalent to the
tevery of 3%out 4000 LUI per day. The {,500,000 bht
camed in @ veur by a single tanker woz sbout equnt 1o
the annugl wveiuxe vonsuroption of 100,000 pasesnger
cwrs or 35,000 domestic ol burness. Ia 3841 nadingy
were yrealw Lut complete figures are lacking. Hencr.
for everv luuber sunk or trangferred from eogstal ervicy,
8t itusl Luc furegoing nuwnber of car of oil burmere on thie
Aulunt. Seaboard must cither Ret their fned-hy. otbe -
Uansportatied mcans oy, by shanng with other uscs
§et along with lecs,  From Crese figures ane csi seadily
untderstand how thuie situnting affects oil-fized power.
piant boilére.
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Nosics of Confidendalic
The information conteined in and tronsmitted with this focsimile is cither subject to the
Arrorney-Client privilege; Attormey work product; ar confidentiol and iy intended only for the
individual or entity designated sbove. You are hereby notfied that any dissemination,
distribution, copying, or use of or reliance upon the informgtion contsined in and transmitted
with this facsimile by or to anyone other than the recipient designated above by the sender is
unguthorized and stricdly prohibited. [f you have regeived thiv focsimile in errar, please nofify
Baron & Bydd by telephone at 214-521-3605 immediately. Any facsimile erromeously

transmitted t0 you should de immediately returned o the sender by U.S. Madl, or if
authorization is gronted by the sender, destroyed.




