DEA!RA"NG HEATER continuod

down flash eection passcs through the
second tier of trays on the first leg of
its cross-counterflow with respect to
makeup water. The third tier then de-
livers only pure uncontaminnted steam,
Fig. 2, to the downcoming deaerated
water streams.

An external-design vent condenser—

- steel shell with admiralty B metal tubes
—was sclected since it conprovide pure
condensate for feed pump seals.

Blowdown Questions. Up to 35% of
the 200,000-1b-per-hr hoiler output, or
70,000 1b per hr, can go to blowdewn
and this'Bashes directly into the heater
in a separate fashing compartment to
ovold long, large steam pipes and large
flash tanks. An exchanger ottached to
the heater shell, Fig. 2, cools the blow-
down liquid drains while a steam sep-
armtor within the flash chamber dries
the recovered steam and passes h to the
second of the three tiern of trays In the
deaarantor section.

Selected volume of desernted-wster
storage is in line with operating expe-
rience a1 other similar plants,

Npsh requirements pm‘kpled rather
special conslderations. e standard
approach involves elevating the heater
wtorage compartment obove the boller
{eed pump 10 where it has enough head
to avoid Rashing in normal operation.
A second cholce resorts to subcooling or
chilling the deaeroted water below the
conlrol pressure - temperature relation.
ship after it Jeaves the deserator on its
way to the pump, loeated at sub 1Y)}

inlet woter as o coolant. The sacond
draws on an emergency eource that au-
tomatically enters the secondary sub-
cooler if the deaerated water tempera-
ture gets above a preset, danger limit.

Absolute ecconomy in stcam-conden-
sing capacity in this instance had to go
by the boards. Each heater, welghing
§0,000-60,000 Ib empty, plus piping,
would have to be hoisied 30 ft in the
alr 10 provide flooded boiler-feed-p

sents, Fig. 3. Incoming cold watey f
city mains pnsses through on eyje
tubular vent condenser with a top
perature riss of 20 F at maximur }, )
It then sprays through a roseny
spring-loaded, self-adjusting, cop |
spray valves in a Spharicone hot.preq
unit. This heats water 1o within 9 .
steam operating conditions of 227 ¥,
nd removes over 95% of po

$ psig, ol
1

bl

suction. Obvious costs were further ag-
gravated by a nced for piling work In
the low bearing soils of the area. .The
arrangement of Fig. 2 gave immedime
savings of about $50,000.

This problem of assured boiler-feed-
pump suction at all times is & severe
one st higher pressures. And it be-
comes particularly so when large quan-
tities of deaerated waler are in erui-
librium  with high-pressure steam. A
sudden Joss of steam pressure and &
farge-scale steam-flashing occurs, bind-
ing the feed pump so seizing ond costly
pump damage reault. (Internal flash
preventers in the heater-stornge com-
pariment is a preferred solution to this
problem.)

STEEL MILLS

Quite a diferent set of conditions
prevailed when & 1,000,000.15-perhr 2-
spray deacrating henter went into a
Midwestern stecl mill as o follow.up
for o 1,000,000-th-ver-hr hot.nrocess hot-
zeolite plant for 650-0sia boilers. Plant

arade elevation with the heater storage.
tank owtlet. Two snbcoolers went Into
§

tng and sorage.

.There were three pnssible umnp‘
ments, Fig. 4: Schame A—tharonghfun’l}
hookup, providing maximum fRow a1 bor;
pressure of 5 paig in both hester ool i
soltener. Scheme B—stepwise hooln
of heater at 40 psig and aoftener u§
psig, reoniring o ssparate, additionl)
40.psig heater rnlsing equipment Il',
vesiment and opersting costs. Schem;
C—vent condenser assembly emoloyin]]

gases in the water,

The now-heated raw water undergy,,
partia) softening and ailiea reducu,"
2 ppm with dolomilic lime. Preciply,
separate out in a sludge bed featy
low upward rlsing rates that are o
tinually decreasing to 8 minimuy
2.1 gpm per sq ft ol the 1,000,000}
per-hr load. Effuent from this D
cone hot-process softener containg
than 5-ppm 1urbidity. It proceeds
a battery of six 10-ft-dia by 5-t stna
double.decked, hot, styrenc.zeolite uf
eners where it is softened to zzvo hy,
ness. When the woter leaves this
it is rendy lor deaerated heater proceg!

lond f1 as hich as 25% at in- on external tubular design on the de[fl:
frequent Intervals but esch time load aerator for top tempersiure risc of 20 1
swing lasis from 5 10 10 mi Nor- on i ing water, {ollowed by s

mal mak runs less then d on the hot

this deslgn ] d with s to
reduce water conditlons from 816 to 296
F at 20 pal. One of these coolers takes

750,000 1b per hr.
Hero s the piciure the steel mill pre.
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3 \-V.Pwﬂ this steel plant found
" gt steam capacity for half

ﬁhair‘-procening needs would

;! be condemned, they swung in-

f, to action fast. Smart engineer-

" ing located and moved a big
siraight-tube boiler some 500

milesto . . .

» Mixerqua Woaxs of Colorado Fuel
and Iron Corp proceszes about 600,000
tons of steel, nearly S09% of total ca-
pacly, through a blooming mill driven
by o 15000-hp Mclnlosh-Hemphill
steam engine, Up to 1951, 15 Stirling
t  bollers, instelled about 1906 in East

Mill plam, generated steam for this en-
" gine and other small mill processes. The
blooming engine exhausts to atmo-
A :ﬂlqe, 30 the boilers operate an 100%

. Vent 17 i Piretuatage Second-  Stesen: Water
n aam to Esternal Internal weter watar atage prexsure
i{ad waler fow tubutar esd distribution hunting  dseeration drap, pst r
Tray: Crom-counter, U-tube or Belf-adjusting V.notehed wetr box  Henter Tram Weir
Crqm flow . phraliel, atralght sovey valves olus distribution  treys distributor—0.%
Parullel, directly {with sray pans and trays, Spray 0.1-03 Bprey
Counter eounter valves these Plred orifices valves vatves =20
tray hesters ere i pipes plos Plxed
soray-tray typr)  distribution pena orlfices  —0.538
Tized arifices tn ond reyw. "
distribution plpe.  Sprey valves and
distribution pan
Bprey Countereurvent Bame Sarme Beil-adjusting Bpeay Berubbder or 0.3-0.6 1.0
flows In twostage =m0 . pray alvs reboller
vteps. sbove above Plxed
Peratle! Aow in pipa
in sccond stage.
Atomlring Countercurrent. Bame Bame Beme Spray Bream-Jet  0.5.2.0 2.0
Bows in two- .- - - velven atomization
stage steps. shove above above with Ared or
Atomibsation n variabla-ares
arcond atage, wiflecs
e |
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COMBINATION BURNERS in final Installation ute notural gos, coke gas, fuel oll

replace the capacity just condemned.

J F White Engineering Corp, of Den-
ver, was then completing indtallation of
a 15,000kw turbine.generator in the
mill power plant. Engincers from White
jolned forces with CF&1 men 10 develop
a plan for Installing 100,000 1b per hr
of used-boiler capacity. This would re-
lieve the immediate shortage. Also,

.CF&) ordered 1wo new 100,000 1h-per-

hr units to modernize both East Mill
and B plants.
Rep! Unlt. Within two days

During routine i P
in I9_Sl, the insurance company’s engi-
_oeera dlscovered o serious Increass in
Intercrystalline cracka in No. 8 boiler’s
seam drum. There were cracks as long
o 54 In., extending halfway through
. the drum shells on eight of the.13.oper-
" ating bailers. The insurance company

would not issue any insuronen for six

ualta, and only ditonal i

after CF&] learned East Mill boilers
would be condemned they asked White
engineers to canvass the U.S. power in.
dustry for an available unit. In the idle
Sinclair Refinery at Cofleyville, Kan.,
they located a Walsh-Weidner icctional-
header boiler, with waierwalls and Fos-
ter-Wheeler superheater. After obtain-
ing National Board inspection under

for temporary operation of the other

A o boilers with cracks.

The mill was faced with both imme-
diate loss of substantial rolling capacity
tad increaged heating demands during,

. 8pproaching winier. CF&1 engl

ASME Boiler Code, they secured an
option to huy this unit. It proved most

« suitable because:

{1) Tt could be dismantled immedi-
ately. (2) Steaight-tube construction
was most adaptable for rapid disman-

m;\enu! steam from B plant, on the
er tds of the mill, and started in-

o PBary 1953

Suities for the fastest possible woy to

tling and reossembling. (3) It had a
large furnace volume, os it was de-
signed to bumn acid sludge. (4) Super-
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" Replace 100,000 Lb per Hr in 17 Wk

Aieater surface could be reused as an

economizer, (5) It could be shipped in
lesa than five days since it was on a
branch of the ATESF Railway, would
require only one yard switching. (6)
Inspectors had found it in virtually “as
new” condition,

On Nov 6, 1951, CF&[ accepted a
lump-suim offer for engineering, design,
dismantling, moving and re-erccting the
boiler, complete wilh pipitig and aux-
iliarles. White personnel started dis-
mantling operations the following day
on a schedule of 9:-hr days, G-day weeks.
Table 1 summarizes progress.-

Before d ling, White i
marked pieces and checked controlling
1 f . Pt

or 1 . By y
studying the construction, they found
severnl procedurcs that uved_' consider.
able time in re.erection. Principslly,
they moved sectional headers and con-
nected tuhea as units. They fisld-cut the
two connecting feeder and releaser lubes

‘ and & nipple to the mud drum. They

cut waterwalls through the headers to
fit roilway clearances, and shipped the
headers as units. Drawing s1 bottom of
puge 82 shows unil’s arrangement, with
_arrows indicating tube cuts and field
welds, Welders qualified under Section
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