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This exclusive 48-p report gives specific en­

gineering data on 1060 projects in the U.S., 

Canada and overseas. Results of the seven 

areas surveyed are summarized in graphic 

form to help you detect trends affecting 

central stations, industrial plants, institu­

tions, and commercial buildings. Survey is 

a fair cross-section of current engineering 

practice. Use it as a ready reference for 

planning and decision-making.
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Advances in tandem-compound turbine design are clearly reflecl

301UH9 FEED PUMPS FUEL FIRING SOOT DUST HEATER

1 • , 1 DRIVE i
1

1
1

t

j i w.

? ] j 1 f

•Z £ ' a t C2 ■ a X a

! »

£ i S
£ i ° x | a

5
■

e

e
■i

a u 1a

■i

K
Z

=
! il

ill

a 1 a

6'SO 4«S0 #0 3 :t 13.5CO CE C 12.25 CE Ret St cv El 554 31 F»,GI
:: 30 j IT ;:.;30 CE 2 13.2 5 CE Ro.Rel Air OP Me RC ....... 3 518.3
•«;3 33 3 ;t 13.350 CE G lQJS 0 H Y Y Y Y H ....... 1 500 170 s»e
iiJO" u:j 30 S u.t 12.400 >7c G 12 1073° Y Y N H Y Y ......  7 499 Y F»
u75 ;s:o IR S.HyC14 MTS.T.M11 :2.:oo tE : 9.3 :43 St Ro.Ret St OP El RC 200 11 480.3 U9.7 8LH.G1

•:co u*a J 3 2T CE - :ai3“> N Y Y N Y Y 500 170 wE.Ch-
::50 J 26 J Ol R.HyC ;u uts 'COO CE 0 18.37 H X Ret St OP Y 233 ? 260 6 • E
:6G0 ii.’C CL >7 :i coo tE 1D50-0 Y H Y Y ..... ; 500 100 IE Gt
i?'5 .'350 to S *7 3 2.537 uC o c 13.5.133310 N Y Y Y Y Y 5C0 • E
49 5 29 5G *0 : . T 12.5J7 J c o.c :3.:.;33j,J Y Y Y Y Y Y Y 520 »e

i«OC CL IT 15 300 :i c 11.5 Re- An DP El AT 550 10 520 62 *E.YJ
:5io :R • r 3i 50 jC c !i.: 5 CE Re: 2t Cv d AS .....  7 133 WE

1455 CL j '7 tE G *1 Y Y Y Y H Y 491.5 65.1 WE.Ft
29 2C to u.urs 2500 LA c 3 CE Ret St CV Me 3U 305 : 463 130 ru

C: 50 -S33 3 U.J7 3900 CE :.g 11.4,21.5 J3 0* Air OP El .. 400 7 496.5 120 3 WE FI

2-no 0 0 :m 'COO t£ : _L_! 5 J'C Ret An DP Ef RC 297 7 4 72.4 133 Ft
•r.:o ;c.co 15 CL.AC HvC.R U T :QG9 LA c ili 3 3« Ro Ret Ail CV Et 3U iQQ 1 550 .15 fl.CM-
*:«? :;oc :;jq *0 UMTS 15C0 *E J 7 .3.37 Y Y Ret St OP Y Y 250 ’ 500 125 fE.COC
'56 0 :::a 03 - .4 500 t£ c 1 1 30 3 RS Rj Ret ST cv £1 AS 315 7 49 5 Y WO
2313 1531 to 3 £T 5700 vt c 13.55 9 3* Ro.Rel St OP cl RC 400 3 551 53.3 10

•t'T 2175 3J :u 5530 tE 12.35 5 CE Ro.Rei St cv El RC 550 J 480 ■ E
:32C 2ICO :sio : R HvC U MTS 5000 tE.CE c 12 3 RS Ro.Ret St cv El RC 300 5 430 150 ft
s:;o nvC MTS r 12.!l 3 3W Ro.Ret Air El .............  3 544.5 119 _____ _
:: :i :ooo OL :u 45CO tE IKS10 Y H Y Y Y H H 150 5 46S 147 CHH.TY
too 2950 HvC MTS C 10.3 1 CE Ro.Ret Air OP El .. 500 7 433 no ------ —

:s;o op * HvC :m 5000 tE c 12.2 4 3# Ret St Cv AS SCO 3 475 137 BLH.CC
ia JO.4320 . . R R* ' M MTS 4C00 AC c ,3.9 J C£ Ret Air OP El KC 350C 7 495 107 coc
.350 :*5: tO R CM 4'JOO ►M C Ca '.3.4.14 1 5J 3t Ret It OP Ej RC 243 7 430.2 32.1 I0.C3C
629 C9C0 po *rC CM 2JG0 EM o 11 l CE Ro.Ret Air cv b .............. 5 470 128.7 CHH

26 CO 33 30 *0 3 T 3300 GE c 13.5 4 Ft Ret Air OP Me AT 200 7 522 83.b YU.I01

1525 ... CL R :u 2250 LA : 8.95 4 CE Ro.Ret St CV El .............. 5 466 SlE
sso .'235 C:R “yC CM 2500 CtE 0 U 25 Y Y Ro Ret St OP Y ,Y 270 n i60 47 Gt

22'3 3j R CM i 7 SO CE c23 13.5 2 RS Ro.Ret St OP Me AT 200 5 453 109 lE.CYW
to R M T 1:50 AC 0 18.4 Y Y Y Y Y Y Y ....... 5 470 66.3 lE.ft-2

.000 1360 pp R M.T 1500 LA G Y N Y Y Y N Y 156 4 448 1JU STIA*-

'.'CO :icc pp R U 3200 *E C!J U 23 3<t Ro.Ret St CP Me RC 250 5 Jo? 125 YU.CM*

MUNICIPAL and COOPERATIVE INSTALLATIONS

.. 2350 BJ • :u 6000 :ce 5 CES 3s net St CP Me trOw.CAP 200 7 ;60 58 A£!
13 3 1325 S3 HrC ‘U 4:30 AC C.G 12.5.23 2 3 Fur Ret St CP E! BU 200 • 48 7.7 37 2 FI.CH*
19 .2:2 xr 3 u 2253 AC G 4 Y Y Y Y Y N Y ..... .  5 343 100 St E r,

"C ’ Z 5 •u ’.CEO -A r ,4 1 RS Si CV El AS SCO 5 150 68 YU.Ct
• " R :u GE - 12.1 RS St OP El AT 155 5

. . 4

142 65 ST1

AC 3 2M 1250 AC G mo"1 Y Y Y Y Y Y Y 44S ru
St£.C*f: • • 'n ."20 a j 3 M '250 gt D G 13 22

::oo10
Y Y N Y Y Y Y .....  5 150 60

41 453 CL 3 U i:u * P •y. 2 Y Y Y Y Y Y Y . . 5 150 35 StE
* ■}.: SS CSC Me El '23 134

ISC.®-■6 3j S'C"3 •< Y Y Y Y Y S'5 T5.2

R r : -, m : S c : Y Y ;et C'p Me ^ - 15 i SCO 12 AC
;J ' W j 3 sr i' 3 C" Y Y •| Y Y Y Y 4 >S5 5

• L z, 'H • :, CG *'9 -rAe: Si Me 4'S 4 250 7 5 —-—^ ’

:c. = l 3 ,y -A S.G 3.’,:;coIJ R) Re' . CV Me.E: '5 i 153 30 ST*

1

> *» . ■ i
Si - Graver Water Conctioninj Co. Cw or jnion Tan* Car Co <C
-CC -agjn Cxn,5*$ Con). GuO 3f w£ .4

T* I -■'E -oHmp C-omoustion E^gij 2o<? .AW
ift" 1 -Cw - games nowoen Cj _Y

-R ■-•win ■?3dir'$ ne MCT
!i;- i mT “up^ent'd 4 'ern nc

M\ic3. Gen -Tie* ars 

■(•vi'S *i:ei '

.•ft *<ie''u>iciu',t

«ocpers 'Co. Lid 
LOU'S Allis Co

•Los Angeies Wat® Conditioning Co 
-LiddS 4 Normiuo 
Mot0i0'3 CO 

-Vi'tod 5cy Co
-Mwanc 4 Crvloe* Co
-'ij-co Co
P?25uCv Co
5;<t"u' ' Cc, C'v •5‘3uC er Pens.'!:, 1 
3ic •: ^-'tys, oc 

- Ravwxic On of CE

RC
Rf
RQ
RS
SA
STW
7*

■ ReseafOi-Cottieil, fnc 
PeouWic On, Rockwell Wfj Co

• Rooms Co
•Riley Slower Corp
• Sieonens Adamson Mlj Co
• Simmers Weils 'Corp 
Stur’evant On 
*«2tt\yiouse i acme Cop

• Southwest Engineering Co 
_nteo Cjnvevjr 'Corp 
■jrvcn iron Worns

• vuican

• Wesuwtfow* 2*2
• ficfces Boilw C#- 
.».wckl*|l>?
• »orflH«gto« Wfl>
• testerfl Sup9*1
• YuM He*YuM ConaolidP^

SVM30LS USED ABOVE

. e* it



l/ftio VI VW« I IVM ^

336

TURBINES COnDEnSER

190
16'
1*0
12(
100

TC

TC

TC

t :

6 :

GE
GE
wE
*E
GE

GE
GE

GE
WE

1SS
.15
125
9:
11920

FEEDWATER GENERATORS

l

AC9.
Ac:
AsCu
SC:
AC SSt

Adi
SSl.Cuh'
SSi.AOl
AOf
Adi

Ad
:s: Ao
SS;. Adi 
AlB
Ad

Ro
Ro

RP
RoJ
J
Ro

J
Re ,J 
Re

WE

WE '

BLH
WE
Ft
WE
WG

we
CAC
w£
WO
WE

|M 90

De ........ Self 16 360
De ....... I* 22 *22 4
Oe De ............. ^
pe ........ IN 24
Oe ........ GW 20

Oe ... . I* 20
De.Evar ...... ............. ^
Dt H»o IW ti

' .......... 20
be”" Oe PW.COC” 20

be....... ...........................
De h .............. ^
De ft AWS 1«<
Evac.So ......... lA* 13.6

Oe ........................... U.* ICO

HCC
HCC
8M

250
330

320 
26?. 6 
256 
225.5 
256

192
isn.:
125
1*
133.?

h.
n ■,

hc:
H"
pwrt3.M C

Hj.HC F *
H- Li.HC ........................

Hj.Li Rr FF
H- HCC PM
HvLi BM 6m
nj.Lt HC ........... ......
Hj.Li.HC Gl CE

Hj ..........
H? Li.HC c F

* E
»£

WE
WE

11
i *

i ' i 2 >3 | •* 1 > J 1 u

t. fw De
„ C3C 6 ‘' HC ;r

r ~ -. * v C ?■:: t' H. L.
BV

' T
1: • R; ip Li* le IN : 45 h; i, vV

N - i 4
C i'
t i

SS' Ac1
SSI

ftp wO
IP

Oe
De

Oe
Le

CCC pm”
IN LAW ? 20

646
232 h;

LN
L N 1' W.‘ ’ GE 5

Gl CjN
AiB

Rc cw
ip

Oe
Oe

Oe
ue

»M
IN

)*-

16

n

645
64.; H ' w C

6 V
5 u \

W l AC
CuN
C uN

Rc.

Rl

IR
c W
FW

Of
0c
Oe

De
Oe
De

IW in'9
CSC

f J 3
66 5 H? L- 

H 2
lv
6v

?v

G:
-C

Rv.J fw
; z

Oe
0^

A- MvC PM :: 64'. 
tc,:

Li PM fv

s

r

GE
Rc IF De De 'W ;; 6jc : H? h 0- GE GE

CE
31

:ic
SSi.Adl

Rw
Ro

c W
IR

Oe
De De

IN
5:

445
466 S6'L' G6

<3C 
«’5 2 
42?
46 S 
?14

16
»E 
w r

:.t

I0S

CSl AC
SS l. Ac
A'E

A;B CjN-

Ro
Rc
}

RP

P W
PW
w 0
MS
*G

Oe
De
De
Oe
Oe

De
De
0?

De F

IW
GW
IN
HT
PW

2i
20

20

H:
hj
H j O' HC 
Hj.hC
h-

BV
BM
BM
LN

BM
FM
BM
LN

r'r
\

s
N

M
N
Gc

i:
IS

:c

pr

bV”

w N 
F.RCA F,RCA

GE2>

Vis" f:s"

n”" h

' :-S fUNlClFAl AND COOPERATIVE INSTALLATION'

''•'i 3or t:
~1 ;cc T; ; •

1 -5 - ••
1 "- 

*»i i *5 t: ..t

AE’

wE
G E

:V- J

-. - -i' 1
/. 1

wE

6

A o I ;
SS:.AsCq Rc 
A;, RP
AC' R:
AC' J

pw Sc Oe
cw Ot Oe
MS Evac.Oe ....

FW Oe *•

SS' 
Ac: 
A C l 
Ao' 
Adi

R; IF De De
Rc SW'E De.Sr ‘
j w? Evac. Sc

w :• ....................
, CW E»£C -

wC
vac. Sc

cw

IW
IS
wE.Ew”

16.5 332 Hj L-.HC BM BM
PS 25E H , L i
16 15t K-
• • i H h. F
13 6 96 H4; fi c r r

13.6 S2.5 9M BM
‘16 ?C h- BM BM
13 6 44.1 h ? RF RF
13 6 24
12.; 26.4

h-
H? RF RF

;;.s ?s.4 5v 9M
Fy

* ic; ?V BM
is'E 1 2 52 A:'

N f«
F N
N N

N K

N It
N S
N N

N N
S ft
N N
N h

-Aluminum
• Alunmui* brass
• Ammonia
- Afifirjcilf
• Arsenica' admiralty 
•Auniiary
• 9fKS
-Coa(. fotuminocs 
-Cross cwnoounc
• Oeiaved oe
• Coooft-nic*.ei 
•Cydone furnace

OCTOBER 1965

Oe • Gemineiaiicet
Du • tomor
i'> • Eiecirosiaiic
E»ac -Evacotaici
F • Secaiaie filters
C • Ga'
GC • Gas-cooieo
h -Heaie-
H: -Hvciopen
hC -hs'ic* conoucto'
HtC -nv3<a;;ic COUC-nAg
h^d -Hvoatine

• Stesff' tel Pol .Policing oermnetalizer
j F • Regulator
Li ■ u'duid ftfl • Reiiactabfe
Lt • L.?w.prws«re Ro . Roiacv owno or bfowti
V "•Motor RP

s
• Reciorocatmg pum;

MT • Dual dn»e. aiotor ano fortune • Soeed control
• Mair tuifone snat: SC -Single cylinder

Me -Merramul So • Sofiene*
N • hone SSt

S‘.
• Stainless steel

G -On • Siearrp -Puwenaei T • TuiDine0
Pr

• pioe:me 
-Pneu mane TC • Tandem ccwDOuruj

S • 9

PR
O

JE
C

T



PR
O

JE
C

T

I ULHIftAL

STATIONS Pressurized furnaces are in minority overseas
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■ Each project listing covers 4 pages
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IP • ivor 5:*e< i Co. LSE -Lawiena Scott 3 Eiectromctorj 08 • Osaka S>o«ef Mfg Co. Ud SUL
‘R . 't't-?isor*-Ra'>o Co L JR uifji Craort ORL - Geriikon SUP
.3 .ijrrscri B'am'ev _'C LY •S T Lvnjsee • Permutit Co. Div P’aud'er Perodil, Inc SVF
J • "'oncrson Waiei T.jce 9o"?'S. -.td M • Maiconi Ltd RAT • Sxetd Rareau SVM

• ,OM 7^cn:$;.n Acsm.tf'P'v, _-3 MAR • Sec Mate i ■ SA RC • Reseafch-Cdtrell lnc SWE
- rrm T-xi5«n wCretan L*C MEL Wi*suOishi E.wnc VWj Co RE • Re-'ance E'ectnc & E.ignj Co TO

• «K •*,M1 e ‘ ,CC 4 AC Ml Mr 3iS RF • Rescue Civ, Rxirweii Mlg Co TIB
'38 ■*. *in 3t'a^:.m 4 Seorei M'C • Maryoeoi-tica Co. Ltd RS • Ri-ev StcKer Cao TO
hSJ •urneosc'ieiOun^i Geseusoaft Mil •**t$v,'Orsni keaw inoesrnes RWG • Riciamsors W*ygarth Ud TOS

•Schoppe & Faeser AG
• Shetdons Engrg Co
•Sfli&a Electnc Co .
• Si emens SchurterTweria AG j
-Sivet»ekA8 ;
-Stat-Laval Tuittn* Co 
-Struthers-Wells Corp
• Suirer Bros Lid 
- Suoertor Sootblower Co
• SvWiM Fiawlabriken
• SvenjkaMaskinvertten ^
• Southwestern E,igirteeM»f Co 3 ^ f-
• Tamoer, Div ot Canada I ton 
-TIB8.*iano>SA
• Franco Tosi $A ‘J
• Tosmta Mac rune Co
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TSK - Tonsruna Sne-sawsiw
TT -Tuan Afc
UiS -Umteo ikdter Softeners Its
vA -Vicners-Aratsvonf i Engineers) Us
VIE -Vrcoyvei icn & Engig *o(« ire

• 1AL -Wanner GmbH
VE -Wesrmgnccse Electric Corp
fQ .Ho.tn.njton Corp .
WP Precioraoon Ccrp
«RV -Wen i«uartr Lie
YA -Yarrow iArnca< Ply. LE

SYMBOLS USES ABOVE 
A; . AjT.ra:*.
Afli -Ao(thtairv, iwowd
A| -Aluminum
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AlB • Aiunmum tnss G
Am • Ammonia GC
An • Aninracite H
AsAd -Arsenica: aoniiaitv Jl
Au» • Auimary HC
Br -Brass HyC
C -Coal, bituminous Hyd
CC - Cross compound J
CA • Oeiayec axe Li
GjHj -Coope'H'iotei u
cy -Cvcione fumace M
Oe -Lemmeralizei MT
Du • Oumoe' . MTS
E' - E'ecircsratic Me
Evap • £vaoo:a*oi h
c • Sepaiate rnters 0

-Gas
-Gas-cooteo
- Heatei------------
• Hydiogen 
-Hollow conductor 
-Hydraulic coupling 
-HvCrozine
• Slcare |et
- LiQu>d
- Lo* pressure 
-Motet
- Dual drive, motor me torture
• Main turtrne sMti 
-Mechanical
- hone
• On

P - Pulverizer
Pi -Pipeline
Pn -Pneumatic
Pol -Poitsmng oemineralizer
R -Regulator
Ret -Retractable
Ro - Rotary pump or blower
RP -Reciprocating pump
S -Speed control
SO -Single cylinder
Sed -Sedimertation
So -Softene'
SS| - Stainless Keel
St • Steam
f -Tiiotne
T2 • Tanoem compound

s • 13

PR
O

JE
C

T



Tu
rb

in
e p

la
nt

 (eo
tu

re
s

GAS

TURBINES Main use is peaking service although com® 
cycle plants gain for base load operation^

Plant features

Gas turbine installations are making a major contribution 
electrical generation costs in central stations. The higher operating'< 
older steam plants accounts for many such turbines in peakingfs' 
Base load gas turbine generation, on the other hand, will not be as ecti 
ally attractive until fuel costs are cut. A step in this direction hash* 
development of coal-firing techniques—although technology is stiff? 
experimental, one such lignite-fired gas turbine is in the tabulation!

Emergency standby gas turbine sets are finding an important apgl 
in large.computer-controlled central stations, where a continuous^ 
liable source of power is essential to automatic operation. Since^jfe 
these stations are oil-fired, a gas turbine standby set is a logical am

Turbine inlet temperatures

40

30

20

10

LI 1
■ T . . .

1000 1200 1400 1600 180OIS-Z
Inlei temperature, F

3V-

TURBINE CAPACITY in central station generator sets shows continu­
ing growth. Wide use of aircraft jet engines as gas generators reflects

their outstanding reliability for peaking and emer0ane^! 
bojet or coal firing may lead to more base-load 8**^,

---u cvcTFMS



ore in-plant generation reported
£0m furbme type

Condensing, won double 
- automatic extraction

tConaensmc. *ttn smote 
automatic extraction

densroa,with single 
L automatic extraction

\StroigM noncondensing

acondensmg witti double 
automatic extraction

**-#V

5 10 15 20 25
Percentoge of units reported

30

5ut 45/2 of all electricity generated in the U.S. 
! by industry with about 20% generated within 

industrial plant. It is generally believed that the 
toward self-generation will continue in paper 

s, petroleum and chemical plants and, to a lesser 
Sent, in food processing. There is also a trend to 

;er turbines to cut initial investment per kw and 
rove operating efficiency. The 1965 survey be- 
lists 25 industrial turbines installed or under

construction in the U.S. and Canada. Chart above 
shows how these divide by type. Note that 53% are 
condensing with automatic steam extraction for pro­
cess, space heating and hot water. A small sample of 
8 overseas installations is also included. While the 
turbine business is cyclic, orders last year were good 
and the outlook for 1965-66 looks promising. This is 
in sharp contrast with conditions just a few years ago 
when ten turbines a year was a good average.
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Boilers are now equipped
'57**

The 1965 survey of new industrial and sp 
steam boilers consists of 168 installations' 
and Canada, covering a total of 226 units 
over 10,000 lb of steam per hr each. Total 
erating capacity of these boilers is closed 
lion lb per hr. We estimate that this sa " 
sents about one-third of the total numbed 
of this size installed during the past tw 
As was the case last year, preferred pr 
for large industrial boilers is between . __ 
psi at 700 to 799 F (tabulation, below)... 

Most striking feature of the boiler 
is the great flexibility of their firing equip

Firing methods V,»

Total hourly steam generating capacity, 
thousand lb per hr, and number of new 
units surveyed at various pressures and 
temperatures in the U.S. and Canada

.Temperatures, F.
Betow 400- 500- 600- 700- 800- 900 &

Pressure, psig 400 499 599 699 799 899 above

Below 200 5700*
(111)*i *

200-299 545 1100 40 100
(22) (25) (1) (1)

300-399 30 360
(1) (5)

400-499 1205 740 1580
(6) (6) (8)

500-599 60
(1)

600-699 180 220 4540 130
(2) (3) (17) (1)

700-799

800-899 1950 190
(6) (1)

900-999 300 500
(1) (3)

1000 and 2555
above (5)

Totals, 1965
21,925 6245 1310 1665 960 6120 23803245
12261 (133) (28) (13) (10) (25) (8) (9)

Totals, 1964 
19,600 4400 1470 110 1210 6600 3310 2500
(155) (86) (17) (3) (9) (22) (12) (6)

‘Total hourly steam generating capacity, -without parenthesis 
‘‘Number of units surveyed, in parenthesis

OH-gas combination 

OH atone

Gas atone

Spreader stoker

Coat and bark

OH and bark

Pulverized coat

Vibrating stoker

On and coat

Exhaust and other gas

Cos end berv sawdust, 
wood, black itquor

Traveling grate,cyclone, 
pulverized coat with gas

:0 15 TU
Reported units,% *3

GREATER FLEXIBILITY of firing equipment makes it P***j*J * 
the most economical fuel. Exhaust fuel is used wh *****



) wider variety of firing equipment and controls
* R J BENDER, Consulting Editor

i .v . .
designed for any single fuel, but rather for a

, lation of fuel?. This reflects the growing de-
*■ f owners to take advantage of any fluctuation
^ciy to occur in the availability or price of fuel.
$M°re toilers are fired with recovered heat, such
j^blast furnace gas. CO from catalytic operation
£d exhaust gases, from a turbine or some chemical
|jocess. Bvproducts and waste materials are also

more frequently as fuel, in firing equipment
jjjapted to the efficient combustion of bagasse, wood.
Sawdust, coffee grounds, etc.
^Spreader type stoker, still the leader, is used 
for coal as well as for some of the byproduct fuels 
Mentioned. Among pulverizers, it is interesting to 
£ote an increase in the number of hammer mills. 
g5s seems to indicate more use of pulverized coal 
[^smaller industrial boiler installations. In the 
jp20’s, boilers generating as little as 50,000 lb of 
gleam per hr were pulverized-coal fired. 
StMaximum sulfur content of fuels used is tab­
ulated. Except for systems burning natural gas, this 
information shows that few boilers would be able to

P
iply with pollution control regulations, if “fuel 
litv” rather than “ambient air” is used as the cri- 

*ti of atmospheric pollution. However, the num- 
....of boilers now provided with dust collectors,

* >cn in medium-size installations, indicates that 
nore thought is being given to air pollution control, 
wjrvey shows 39 units equipped with dust collectors, 
oostly electrostatic or mechanical types.
|Trend toward pressurized furnaces (58% have 
Hem) and elimination of ID fans continues for both 

lugh- and low-pressure boilers, 
fit Corrosion. Our survey question on corrosion 
protection was not clear enough. Some assumed we 
5»ere talking about waterside corrosion and gave 
linore details on “internal treatment” an item also 

jvered in the feedwater section. From this we 
learned that a great many plants use Sulfite and, 

gain as many, amines, for waterside corrosion pro- 
ction. Others assumed this question was aimed at 
as-side corrosion. Their answers revealed that a 

arge number of oil-fired boilers use anticorrosion 
p^ditiv es. This may be a powder injected into the 

race or boiler passages, or take the form of an 
Iditive for fuel oil.
rFeedwater treatment is always provided even 
-relatively small boilers at low pressure. In most 
■s, a combination of several techniques is used, 

.n as coagulation, filtration, zeolite softening and 
emineralizing. Particular mention was made on

OWER • OCTOBER 1965

Detailsof high-temperature water systems
Water Pressurizing medium

Pressure, psig Temperature, F Temperatu re, F
Outlet Return Steam Nitrogen

15 250 180 - -■ 300
135 350 250 — 300
248 400 250 250 300
425 450 300 — 500

many returns of the importance of removing silica. 
Deaerating heaters are employed whenever justified 
by size of the plant or nature of the process.

In-plant generation. A great deal of the steam 
drives steam turbines to generate electricity. Higher 
steam pressures and temperatures predominate in 
the petroleum and chemical industries and are 
slightly lower in the paper industry. Almost com­
plete independence from any outside utility connec­
tions show the high degree of reliability that has 
been reached by these systems.

Mechanical drives. Many steam turbines also 
drive high speed pumps or compressors. One tur­
bine, listed in the survey, provides about 18,000 hp 
at 10,000 rpm for direct drive of the gas compressor 
in an ammonia fertilizer plant. Steam conditions are 
900 psig, 900 F. Turbine is the condensing type, 
with automatic steam extraction at about 400 psi. 
There appears to be a definite trend to steam turbine 
drives for high speed rotating equipment.

Topping type turbine, developed a few years 
ago, is a newcomer in the paper industry. In this 
type of system steam extracted from a high pressure 
turbine supplements steam from a lower-pressure 
boiler at the throttle of a low-pressure condensing- 
tvpe turbine.

Manufacturers report a substantial increase in the 
use of electro-hydraulic control systems which make 
operation of the steam turbine much more flexible. 
Also gaining favor is the static excitation system, 
including built-in spare capacity for both silicon rec­
tifiers and automatic regulator, with provision for 
switching to spare capacity under load. Cost is not 
anv higher than a comparable rotating system.

High-temperature water systems are making 
progress fomspace heating and process. Ten installa­
tions. covering 21 units with a total heat generation 
of some 1160 million Btu per hr, are included in the 
survey. The HTW expansion tank is balanced with 
either steam or nitrogen under pressure (see table 
above) mostly according to designer preference.

S • 19
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STEAM SYSTEMS More large boilers supply high-pressure st

TABLE 1: 200 psig and above BOILERSI FUEL

COMPANY LOCATION CONSULTING ENGINEER

«•<=>u2|

STEAM 3VS7EMS, 1525 to 2*30 os-?
MoOn D«' Co . . ................. . .. BeJumcftt, Texas......... 3ro>»n 4 Root. Inc...................................... . 1965 New Po.Pr 1 r j CE 500 1525 925 ’.8.24 G.O

2 N««ccsa £>ards Pager Cc ................. . . 3:<i cs*aa3s. *is ... P‘etler 4 jhoil/......................................... 1966 Ex °3.Pr 1 f> CE 225 150C 955 11.0 3j 3 fsxrgh P'ate Glass Co...................... . . New MartmsviMe, # va. Sargent i Lunov.................................... • :bo Ex 30 1 Ei 9W 250 150C 955 35.3 c 3.13 ‘
4 rfixscn pJio 4 Paoer Go ... .. .. . . 3aiatka. ria ... J E Sirrme Co ........................................ . . .966 c, °o Pi 1 Fi 3W 260 1275 900 12.4 9k o 2
5 international °ioer Co . ................. __  Panama City. ria. ... . 1965 cx Pi ! Fi CE 300 1250 350 23.5 u.Sk.O.G

a fi fltfis ^aoer Co.................................... .... 3uc«sport, Me.............. # P Uricon 4 Partners......................... .. 1966 New ?: 1 Fi PS 300 975 900 23.9 O.G
fc-<JcWf % Cs*tb*e . ................. .. Cincinnati. C4«o. .. . 1965 xt °n ?’ $H 1 Fi CE 300 900 325 25.9 c.o i ;

! Bo-cei Cien.cai Co . ................... . . Geismar, La . ... .966 New ?■ 2 vt 100 900 >00 ,3
9 ^e Mead Gun). ... . Kmgsoott. Tenn . . 966 •i 3o,Pr ; f, CE 300 575 350 31.5 c.av

:0 Marcona M<nmg Co . ................ . . ,an -•ancisco, Cali! Jtan Construction i Min.ng Co ... . -••xj Xt °o ! Ft Ct .90 365 90S \U 0 3 •

Wocjn O'i Co .... 'exas c.tv. 'eias Jnited Engineers 4 Construc'ors, 'he . 1965 New Po.Pr i F. 3W 500 565 520 12 G.EG
12 P H uiatitttet Co........................................ rt M Util son Co............................................. .. :M Er 3o.Pr 1 Fi R$ 200 350 100 13.3 C 3k SO 3 :
12 3owaters Cou.men PtDer Coro . . . Cdihoun. **nn , Pus; Engrg Co .... ;%o Ex P« 1 Fi CE 274 350 225 59.5 BL T < -
14 Miser Aiimnuai 4 Cfte*ic» Carp.............. . 1965 xt P'0, Pr 1 F. RS 325 350 ISO 32 5 z
15 Ai^mane paoer Mfg Co .. .. Poanone nacnos. VC. Post c.igrg vo ................................. . . ibo cx Po.P: 1 M CE 350 350 525 23 5 C,3k.O

16 Ceianese Fioers Co.................................... .... Rock Hill. SC .............. J £ Sirrme Co.............................................. ... 1966 Ex Ps.Pr 1 Fi P* 292 3:0 750 ■a ^ ;
Ceiinese F oers Co...................................... .. Poe* Hill 3C . J t Sarine Co............................................... . 1966 Ex °3.Pr 1 Pk CE 100 350 750 O.G 0.7 3

.! ••ver*»W»r Co.......................................... .. P’mnoun, *IC . ... On T Mam................................. 1965 XI Po.P- t r i PS 300 3E0 700 C.Bk.O 2 -
3 3»ger J jOCf Mill J Co . ... . P-es;i?o. rfis . .. 1965 New Pr 2 °k 120 575 750 G.O

:q Mf<st V't^nia ^jio 1 Paoer Co .. .. .. Charleston, SC . .. . ! 96o 'i Pt i CE 514 500 715 94 3L.0 2.75 :

:i vtonocnem, inc . . ............ ... Geismar, u . . . Chemical Construction Coro.......................... . 1965 Cj 1 Fi CE 140 500 750 32 r, an
22 cast ’fias P-.to 4 Paoer Co........................ .. Vancouver. 3C. Con. .. H A Simons, L!d......................................... . 1966 it Po Pr 1 -I CE 500 525 '50 32.3 3V.G
:3 C’Own C?'!e'C4GT Cot>. . . __ . . #auna, Ore .... ... 1365 New Pr 1 F. 9W 120 500 750 O.G
24 Ccovni Mtg Co ... ................. . . Haterourv, Conn . .. . . 1965 XI Po 1 Pk CE 120 560 750 3.1 0
25 Chemstrand Coro ...................................... . .. Oecatur, A'a . . . LocKwooo-Gteene........................................ . 1965 Ex P: 1 F, Ct 130 630 750 20.3 r 3 -■

:s iia<\ «oc«j Ctees Co........................ .. . Consnoftocnen, Pa....... H VMfuson Co............................................. . . 966 c. Po.Pr l PV CE 150 5i0 730 19 O.BF 3 T
27 Cmi?s Cervice Heiex.. . . . ... Satanta, Kan ......... .. 1965 Ex Pj.Pr ! F. BW 200 500 750 9.5 z
23 .’eMerson Chemical Co.......................... . Pea Vecnes, Tinas ... Stone 4 Webster Engrg Corg..................... .. 1965 XI Po 3r 1 Fi VO 200 52S 750 59 5 G,£G
29 Ce'anese P'asties Co............................... .. Greenville. SC............ J c Sarine Co.............................................. . .964 New Pr, EH 2PV UR 18 550 19/ 2.4 c
30 V 3)so Natural Gas Products Co .......... .. Ocessa. Texas .... risfi E.ngrg 4 Construction, me.............. ... 1965 New Pr 2 F. VO 160 500 750 14 3 G

11 janca.-c Packaging Coro ... '................ . Jncoln. Me . . Anderson-Nichols 4 Co, inc..................... . 1964 Ex Po 1 PV 3* ICO 500 560 0 33
•? <i 3 Navy .. ...................................... 3ureau oi T aros 4 Docks........................ .463 New Pa 2 °V 4MB 30 500 188 i 0
C3 J 5 'law ................................................ . Vonoik SNovaras. li Bureau ot <ards 4 Cocks................ 964 pr 1 PV NIB 30 500 188 ] 0
14 l.noar-Koxe's Co. me.......................... . . 3oa Arthur. Tixas __ Peese Stanton & Porter................................. .. 1965 Ex Pr 1 Pk CE 30 500 :65 3
IS ■Clinton Com Ptocessmg Co.......................... Stanley Co ........................................ ... 1%S fcx Po.Pt l Ft BW 330 450 550 15.15

36 *aiai'ia Agricultural Co. Ltd ............... . Waiaiua. Hawan............ Sooemotm. Sorensen 4 Assoc. Inc......... .. 1366 .New Pr 1 F, BW 290 J50 360 3.4 3a.0 !.! 3'
3? 3jie 3n Co................................................ ... Pjiatme, in................. ... 1965 Ex Po.Pr l f< CE 220 450 7QQ 2 St O.G.EG 3 "
33 Cim Vorfiieson Co ............................. .. Lake Chanes. <~i .. .. ... 1365 Ex Po.Pr 3 Fi 9W :oo 480 710 ! 3.7 c r
39 University al Nonh Carolina ................... ... Chw Hill. NC ......... *m C Olsen 4 Assoc................................. .. 1965 -1 3H 1 Fi JR 155 425 7S0 13.6 2.0 33

.. 1965 Pr 1 Fi 8W 150 450 630 10

41 American Poiasrt & Chemical Corp............... ___ Trona, Calif................ ... 1964 Ex Po Pr l PV 9W 100 425 700
4? Ohio Penitentiary......................................... .... Coiumous, Ohio............ Barrows, MouienoeM 4 Seifert........................ . . 1965 Ex Pa.Pr.SH l Fi EC 100 H5 750 15.5 c 1
4} Tr*reco Manutactunn? Co.................... . °asaOeno, Teias .... . 1964 XI P- l Fi VO ICO i60 300 "0 G
44 Amoco Chemicals Coro ............................... ___ Joliet, in...................... ... 1965 Ex Pr l Fi FNf 150 425 505 14 O.G
45 1 -one Sta*e 3«gar Co........................... .. Morteoima, NY.............. Vitro Engrg Co......................................... . 1965 New Pr 3 PV CE 100 125 560 4.5 0

46 Amalgamated Sugar Co . . .. Rjoe't, Idaho. . . . 1965 New »o.Pr 2 Fi EC 400 575 750 -a
47 a met' -jf, /'scose Co ........................ . r-eoeriCKSOcr^. VJ.. . 1964 Ex p. i F, *13 50 170 7CO 502
43 CW)’ oJtOy c'int, Cult Oil C«T3 . 3avlO«*n, T»jas . .tone i Weoster Coro......... .. Ex Po 1 PV UR 100 125 30 1 5 1 -
• 9 Norm ZtK ina Fmisning Co . . . , SansOurv, NC . ... J E Sirrme Co...................................... . .964 n Po.P- 1 Pi JR 109 175 504 9 171 - -
50 Cha^O'-'n PKe'S. Inc . . Canton. NC ... J E Sirrme Cc................................................ .565 Ex Po.P; 1 Fi 3* 574 126 760 3L

c« a loaaowa P'im, Mo Jnueo Engineers 4 Constructors. Inc __ . 1365 New 3 PV CE 100 13? 5 50 0
t; i'i *c ^ice' C,q . . uooison, Aij .......... Eastern Engrj Co......................................... ... 1965 New Pr 1 Fi CE ■>0 150 135 ? ; 3v.:
63 Minnesota Mimn^ A Mfg Co . .. . ... Medtord, Ore.............. ... 1965 New P:,2H 1 =V 3W 30 >00 470 3.3 O.G
•4 •■‘■“’dc ^-.'osn . . . . Hcoos, VM .. . •*>5 New P- iH 1 °V :.o :v. •-65 G

C: ■ 'cnia 'jri ,risi r« . •vme. Caul 3Jion C “NihgS, .ic . .. *> New jH 2 Py 9* 29 3 40 :ai 3 9

" -Oief'S Ca 3- c 50 260 Sir
■4 -.P'-JS '"■> n.c ’. -c Co'-)'J 1 a ?£: ; 3 ' P; * Fr :0 ."X) : j*

• 5 *-■* 1 -0 .".a .-j; Ex 0, ; j>. _£ .00 760 -j; ) -j
■ i - >r - a.,pc. Cj -piu-:.' 'i' k cas 4 ’'’g-es 7-4 : 3K 3* r. . ;i

*■* »•■)< 5 C'^^icj' C .. "n j'/ l^n :■;>< Ca'ii V. . ?« Ktt :-o •s' : ■

Mx»' ;«,.»• - ,ovn®M 1 } Ca is '■*«)', C .-Wj'f i V •'•r?' ;■)) New P; 3h : P« ■/C 1b.
“ ’•Mv •.■»<.—*<u x C1 'is, is - .T,v»i<t 4 < v.'e' •v. Ne« -y.rf .0 ,'i j

,• '-AT, r- 'A n' g. -1 • 0 ’3
-4 C •. -.. • '-c-u -j, ; ■ns1 jte. vi Ex ; P« M9 o .16 J-'l j
• 5 ' gJ3C«?'.J •' ‘4ass .. •n4 ■-T 3o.p 1 Pv 9* 10 360 :2Q ’ 4 3-

MA N1. f A EIT'.SEPS 3 C • iaroe' Co'eman Co
•>2 -4 S O-NdiTerS Mtg °,r Bu^aio Forge Co
iiF . ■ Jv - in in ; ■ *er 11, -r 3 G • iTT 3eii jno Gossett Hydronics

4 K'l n neat .ng . arc 3IG - B'ge'ow Co
4MP 1 -- . -jp yj-sp Pj-os .nc 3J • pvT/n-jacASon Pumos, 'nc, SuOcf Borg-Wanier C(
A- a • • a-**-#. Ca. inc 3M • Bai-ev Meter Co
•4P0 ■•4 ’G' i P.HO 31 v . 9P Buftals Pu'nos Civ.
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3A' -V .3 3;j - 5.<' E ng<g Cc. ■ tc

2* - Saococ* i 0ilcox Co CC* - F’edeticx C~~*
3y • Bavei Co cv ■ Ccoes-Vuion
33 C:ea»er Snooks Co, Sonngfieia Boner Div DAfi - Darling 3'os
C3C •Coooer-Bessemef Corp OhP • Dean mil Pj'
C Cl •C'eve.anc Cooties, inc OL - G« Laval Zj~-
CE • Comoustion tigx i.’il OP . Diamond Pd"*1
C F • Clarage Fan Co ORA DravO Core
C.N0 • Cucago Bmwer Coro CSC - Detroit Stove'

• Chicago -eater Co EC - Ene Cityl[^ "
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11M
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EGA - E e;tr;r..cs
Comcustion



irbines driving generators, high speed compressors and pumps
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STEAM SYSTEMS
TABLE 2: Below 200 psig

COMPANY LOCATION CONSULTING ENGINEER

30ILERS : FUEL FURNaTT1

?
- = 8 *'
i i c L ! - y
i 6

1
w i e ij ; i

1

-I 2. 5 | E • •
i I . £ e * If : = |

Q z ! ol x O- O I o *- X , **•

>10 Oencai 
J5 L'mversiiv ai Oregon Medical jC-iooi 
36 L-noay rragaro On Ca.................

57
ntematiciar Business Machines Corn.........
’i;r.ne 'Com ............ .......................

Esflicatt. NY .......
. P'amvrew Texas .

3um$ i McOonneii Enjrg Co................. ......... 3964 Ne«
Ve« Dr

3 ?'« 
Pk

<££
C3

:o :oo
2S0

E32
jal

? J 3 ... pi UV

63 Watergate Cevetoonent............................... . Washington, 0 C .. .... 1935 New :H 2 Yig :0 2Tj Eat J.5 :.g .... 3tj
59 E/erert Ptvwooo Cere .......................... .. Everett. *asn .. . J #itiran.................................................. . . :«5 Si 3. ] r ' 50 3 SO Eat E.c . 30
'0 Minnesota Mining i Vtf? Co............ . ... ol Paul, Minn.......... ....... E965 Ex 4-.5H i 3ftO ISO 295 Eat ;: 3 . P3 UV

’1 Chevrolet Motor 0>v. General Motors Coro ... ... Uvoma. Micti . . . .... '935 ?■ o r. vi 9 ?0 :co Eat 3.5 . . 30
22 Massachusetts .'isMute of Tecvioiog ....... . Camonoge, Mass . . Jac-xson 4 Moretand............................... . .. 196A £« EH J -• •18 :oo -XO 12$ 3.3 0 c . ?i UV
rs ’J $ P*ywwd Cons .... ............ ... GaytonJ, MicW......... .. . :963 New 3- ) Fr E2 E35 Ear •J.C .. 30't ;sjitaoie Lire Assurance socierr. . . . . . Chicago, HI . .. vVicmore. Qwinjs 4 Merrill . . .. '965 New Eh E SP :i EDO Eai 2.2 c.c 34 uv

American Cranamid Co............................... 3ace, r la................ . 1965 E> 3, : 5*1 :oo CIO Eat ■2 uv

•$ E.o«n Ze-'eitwcn Con).. . . . . 5oM Annies, Wash. 
L::cnnei<j. Mmn .

. ;?65 it o. 1 =v 3W EO :eo Eat E) .'■2 Ir
' ’St OiSt' CT Assn , ... . . . . '96: n _ 3^ 3®C ■50 Eat ■5 j .. UV

23 »»as instruments. nc.................................. .. Canas. Texas . . . E 965 Et 3. ' 3; 3* ICO :ii Eat : ■> 1 3t UV
'9 j'june' Che^’cai Co ........................ . westena, Canf . C Moore 4 Co . . ... .ncf E x 3. 3; =* MO CEO Eat 30 uv
30 9ancno Los Amigos ,-oso . .. . . Downey, Ciiif . M A SryiMjn Co. . ... . .hi New r! I 3* MliV EE 250 Eat ic 34 uv

31 "He Mamort Gas Co.................................... . ■'arttcro, Conn. . . Seeive, Etevenson, Va«u?. 4 ^nectit.......... .... \%i Tj, SH 1 Pk CE ?5 250 Eat D.G . ?d uv
12 Ce'aneseCoT) ............................................. . Rome. Ca................. . T J Kaurfeid ........................................... ....... 1965 tx Po.P’.SH 1 ft t: IDO 2:5 *:$o : ’1 • . 30.CB If
13 3 F joeoficn Chemical ‘Co ...................... .. ^enrv. :i| . . ... 1365 Ex 3. 3-k CE :oo 225 Eai 6 3 o: . Pi uv

Cranston, Pi. 
Purand, Ore 
Soutfi Gate, Calif .

Samuei 3uo?ins<v Assoc .. 
s OonaiU K(oe*er i Assoc

.965 Ex 
1955 Ex 
E96J Ex

3.3: 3 o.: 303d uv
uv

STEAM SYSTEMS *Hw 29Q osi?
Ecniit; 3fewm^ Co........................................ Longview, "eias....... Etcne 4 Wecste* Eng'? Coro................. .... E:66 New J. : o. :a 60 115 Eat 5 2 j Pd •

38 31 ^oseon moso.................................................. Grange. Cant .......... Bouillon.-firistotterson 4 ucnairer. .. . . .. .964 New EH ■ 3 3*f 12 ;io Eai 30
39 University ot lO^o- . ........................ Moscow, idano . .. Bouillon. C.nnstoiferson 4 Ecnairer............ .. . .96J jH * 3 3W BO EX Eat 1 ~ 30
30 Piedmont PluSn Muts, nc........................... G.eenviiie, EC.......... . j £ Siirme Co........................................ . 1965 it P-. EH ! - AS ■ < E25 Ea: 1 ’ m '. ‘
51 Central Missouri Etate Ca..e$e ................ Wanensourj, Mo. . .. . ;)ftn ••asnacm......................................... .. ;%$ EH F, 3RO SO E25 2a; 67E o.c 3D

32 ■Coats 4 C:am, inc............................................ Albany, Ga ............ . J £ Inline Co ................. ............ ... '.965 c, ?■ Eh 1 3W 60 :x Sat i 5 :om, o 2.5 3D ‘
93 E: ,’Oftn’s Hoso.................................................. Santa Monica, Caiil... . Bouillon, Cnristorterson 4 acnairer .......... . .965 Ei EH ; ?k BW 25.5 UO "at 2 3 O.G 30 t
34 Bettetie'd 3o<H< ?lant.................................... 3 ttsburpi. Pi........ Peter F Lcttus Cara.................................. .... M66 it Eh l Fr fr 100 K5 Sat *1 2 i* i 30
3$ 3iocn 3»os Tomcco Co .................... .......... *beenn$, • va. .. 3»ter F Lottus Coro.....  ......... ... *965 ii °< C£ X :25 Eai 3.7 90 N 1
36 Coiuntua rti?n knooi... . ................. 9icniand. *(asn......... 3oun!on, C-Visic/feison & Sctianei .. . . .. .965 New EH 2 F OS 10 :o 10 30 O.G 30 '

V c:nj stotot Co................. ................... Sterling, Mrcti. , . j F J’rirciata 4 Co............................. .... ’.965 :< »■ Eh ; r, •IS :x •25 Eat 13 3 - 30 Mr l
?8 Eoutn r.onoa >u$ar......................................... Eoutn 3av, r i......... .. . .964 it 3, •18 .25 IX 129 E3.3 3a,0 30 V t
*3 Seattle Steam Coro............................... ... Seattle, ffasn........ z. Pr SH 1 Pv CE !X EX Eat 5.3 0 1 3d uv
00 3owaiers Carolina Coio.................................... Cataww. SC.............. .... 1964 it Pr 1 PV CE 'X ;» Eat 5.3 9 •_2 Pd uv

.01 Oxford Paoef Co................................................ Pumronj Me ....... . .965 Pr 1 3V CE :x !35 Eat : 4 Pd j(

02 Temsieot, CMC................................................ Elyria. Ohio............ ... I%5 Of ; p, •19 !00 150 Eat 7.3 90
93 C-NnOten’s noso................................................ Coiianous, ;>io__ N#w Eh 2 PV •10 X !25 Eat >1 r;

.04 Farmers Union Central Excnanje...................... Laurei, Moot............ . Wayne £ Manan ......................................... .... 2965 Ex 3, 1 Fi CE IX *03 Sji ' ! 1 J.G ) Pd
25 Brown 4 #iiii»son Taoacco Coro ................. Lcuisville, ^y.......... £x 3-.EH t Fi VO 173 150 Sal ; i m r. Pi uv

.06 American Cvanamio Co...................................... Willow island, W Va .... 1965 Ex Pr : ?•* 3W EX 1W Eat c °d uv

37 Un<veis.ty of Alaoama........................................ University. ;’a ....... i C Thomasson 4 Assoc.............................. .... 1965 Ex EH : f. VO EX 125 Sot :1 ■ r . ; 30 N •
D8 General Electric Co ....................................... Psiaoeion a. ^a.... . United engineers 4 Construdsrs, lie .. . .. !965 Ex 3. 1 3k CE ECO :x Eat i_2 9 2.5 Pd '
09 cattle -’earn Co .. . ............................ Seaitle. •asn............ 3ouiition. CNnsiotteison 4 jc.iJirer....... .. . .965 E» Po.Eh 1 ?; i'C TO E65 Eut 9 Om UV
;o Bcr J. tnc............................... ................. Cf'ica^o. ill .......... . :*5 Ei P; 2 3v MIW .4 150 Eat •1 EE =6 uv *

C>ica$a Earton Co............................................ >'ca^o ill .......... __ ' 3’,SH E PV EP EX Ea: > i c 3d It

5?Suir*C!<0n Hoso............................................ C-Nica?o. 'H .......... ScnmiQt, Grotien 4 E:to«son................... . . 1964 New 3 Eh 2 P« Bw X 125 Sat xz Pd ir t
.3 Munjv Coro ................................................... Ecranicn Pa............ .. E3*?4 Ll 3' Eh E 3« FW X* :;o Ejt i E). E 30

Et Vncent's Hoso . ... .. .. 3i Nn^s, Mcnt . . . . s L ‘>-uSSmg................ . . . . .964 New 2 c'« BW X Eai 2. ] B ] lJV
1$ inscoiion Consolidated Coooei Co................. insO'iatian, Anc .. ... E965 £r '■ : cv ^Ec. 2$ EX Eat 3.2 ).G 30 Ir
.6 Ame-ican Medical Assn...................... .... . Ctiica^o, in . ... C ■- 'Agranv .............. . .. .. ’ >35 New D1, .r ’ r, ;W EC1 ».a P: uv

iJ Etocicvards Service 4 Suooir ........................ Sioux C.tY, ;owa . ... :%i Ei Pr l PV 8W X 150 Eat 1.9 3d Ml
.3 •eow Silica Co............................................ •edron. m . . . .. >» 3- SH . ?. 3* 16.5 TO Eat 90 H
|5 e *t:.ner 0>t Co .... 4. Tinjion Cai.f ., E 954 £, 3. ■ 3; ppm EO Eat 2 °d UV
X Ci Eai sol iv s Lao . .. Cnar*s . ty c«a . m5 Ci 3. PV 35C 50 ,:0 Ea> -> • Pd
E! Cummins ct^ne Co . -autn Bene, ic .. 9 ^--wis 4 Assoc ................. . *5 3‘.;a 2 EQ2) JO t: Eat : t E Pi

L ncom Etate -c',no' ,. ' E-«4 •- = w 0 ..'■j Sr :M N I

EE - C .'rr-.son 4 -.'"S -C . 4'S , . r,i -.i Be E:C Ei: 3c
EouTem .ri ntji$ „n.*e'S'% .J'DrVj}.® 1 ‘ . E;^:e- 4 V; • t w’3 •0 3 3 30

2$ Mar«ato State Coi'eae . . ‘Xan. iic, M'in -..^5, M-r-auj. E -r.-i tex 4 i'C»son . : H 3=0 T 3d
4 ■ 31 . -

* Vn «i son Eo . . E'er-'- Ev c A - V'l i*! an p 3. Bw . X -Ji BO ■jv l.
23 3o»S Own ... 3<>s ’»i 't»s _ A _ ] < . j . . . 3* =0 J:
29 .an«i j. - :ocs .:~3 . . *» . j«rre ’ . .jv-"-’ 4 . . -.i 3 fw .-.o E 31 3i f.
A) N'tiam _i»eicais, 'c. . . mca. ' . . ■> 3. Pk =w 60 E:£. Eat 3o
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l)P • uOiOfl > jix Co
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• SB •* N Best Ccaxs'icn E.-biomeTr E
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WS • ■Ison-Erwie' Wor*s, 3L • 3iac«* -'Cuei

■j s Sreei 'Eoro 2 • Lva*. Silbffli'ibus
vOR ^ary-En-o-ey -nc 2a ■ 3;a8'j(jt'On 

-Ca':'iuC',s .giiinn
:v,4B0le USE: a BCw £ ■ 2 <rci-ied drecraticAA A, '-iicnor? J.''** ^.-*Lnn$
3a B^yaste 2:n :n*.e"Si ig

.C(c,« Mf•0rv port*. Av~
• Dea<f*'nl*^U-'
- Dual £J/<ve ^51;,
• Eiectncal *<&&".
• Ejrnaosi 
-Eiectroi®00 
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• **■§*.'' 
• F.,etuO« W’*



lt against air pollution, but sultur corneni oi iuei lemamo •
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4 STEAM SYSTEMS Survey reveals large high temperature watS

TABLE 3: Below 200 psig; HT water systems and overseas
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Almost twice as many engines ;
Of special interest here is that of the 712 units surveyed throu; 
the world, only 48% are full diesel. This is mainly due to tht 
nomics and availability of natural gas. Generating electricity i 
the main use, by over 70%. The fact that the total energy co 
accounts for 7% of the various uses is worth keeping an eye on. 
it comes to engine capacity, size range up to 500 hp contains 28 
the units surveyed. Interestingly enough, 46% of the total are 
in-line type, with V-block cylinders accounting for over 28%.

Unquestionably oil and gas engines are going through a dyi 
era of research and development. This year Power readers reqi 
us to survey more units, which are tabulated on the following

. STEVE ELONKA, Senior Associet

Cylinder block

Total surveyed 

3 US, Canoao 

■■ Overseas

Principal use

OVERSEAS UNITS are used mainly for power generation. U.S.-Canada 
lead in number of engines for total energy systems, mechanical drives

Type engine and fuel used

FULL DIESELS overseas are more than double the total in U.S.-Canada, 
no doubt because natural gas is not available in most other countries

In-line

Vee

Opposed-piston

Radial

Delta

Not indicated

IN-LINE AND V-TYPE cylinder block are most popular of the fi 
types surveyed, although over 23% did not indicate type o

Engine capacity, hp

6000-8999

5500-5999

5000-5499

4500-4999

4000-4499

3500-3999

3CC0-3499

2500-2999

2000-2499

1500-1999

1000-1499 '

500-999

0-499

0 5 10 15 20
Reposed units, /«

WORK HORSE range for larger engines is 2500-2999 
the U.S. and Canada. More of the smaller engines are used
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