=T

expressed in terms of oxygen and cosl saved; and if the cxygen and coal .
cogts are kmown, the value of the stcam for the production of gyntheslg gag
may be found. As long ag the value of the steam thus found is greater Thap
the coet of Droducing and supcrheszting the slteum, the uge of supcrheated

steam ig jJustified. Costa of superheating steam will be covered in s later

publication.

PLAVS FOR FUTURE PITOT-FPLANT OPERATLIONS

Deasoription of New Apparatus and Reasong for Degion

PBased cp the data end operating experience gained Trom the use of theg:
exporimental epparatus which hae been described, & completely nevw dust-
removal system hag been designed, and the pebbls healers havs bheen rsdesigne
to seoure olightly wore capaclty. Trnereaged coal-feeder capacity has Dbeen
bullt, and an apperatus for contlnucus olag removal degigned,

Construction work cn this new arrangement has begun, and gasitlcation
yuns will be resumed soon. This equiprent will provide for complete dust
removal from the gas sirsam, allow Tor eagy quantitative determination of
the reaidues, and permit cperation Zor as long a run &5 desired, The flow
choste for the mew unit are given in figures Le and L7.

Coel Foeder

avi
will be continued in improvensnts in control ard gafety features. O

Mo coal Feeter will romain substentially a proviovnsly deseribed. Worky
£ v I

Rovater Pebbls Btoves

It had been assumed in the original degigr cf the stoves that the
pebble bads would be fixed, that is, not dumped O moved except et long
intervals. Our experimental work kag indicated that the dbeds will need to be
roved rather frequently to overcoms solo tendency Tor agglomsration of the
rebbles. Conscquently, the stoves are being completely rebullt to provide &
rofractory lining capable of standing higher opsrating tempsratures, better. 4
weans of changing the pebble bed, a larger combustion space over the pebble.
bed, and bettcr burpers. (See figs. 48-50). ’ :

Shown in figurs 51 is the refractory-lined watcr-cooled valve which will
te installed in the steam line between the Royster pebble stove sand the
gemerator. These valves will Be closed whils the pobble bsds esre being
heated ard will bo controlled by tho Tlex-0-Timsr units through air-operated:
disphregm motors. The dlfferential pressurc control devics, revionsly
doseribed, will aleo be used, since these valves will not be completely

tighﬁt

The stoves will bo squipped so thet the top pobble-bud temperatures caxn
bo mezsured by both optical and radiation-type pyromsters snd the steal
temperatures calculated from the top pebble-bed temperavure. Tn the steall |
inlet lines to the gensrator, thermocouples protocted by two types of speci'
high temperature refractery tubss will be trisd cutl.

3914 | - 28 -
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- Water-cooled valve for use in steam lines from stoves

igure 5l.
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to gas generator.
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Figure 52. - Continuous slag-tap device for gas generator. |




Generator

Tre gensrator will remaln fupdamentally as described previously; that is,
the same steem and coal admisslon poris will be used, end the locations of

C¢he varicus temperature meaguring points will be unchanged.

Since the capacitiess of the steam superhsating units will not be
meterially incressed, the maximum coal throughput will be set &t approximately
500 pounds per hour by the limited amcunt of steam availatle, The generator
gize will be rcduced from an sffective volume of 86 cuble feet to epproximately
52 cubic Feet in order +hat dste on generator capacity Tfor this type of unit
mey be secured, that is, runs can be made at full copacity of the generator.
gilicon carbide type refractory lining and cements will e used to reduce the

inside diameter from the present 39 inches to epproximately 30 inches.

When the inside diameter is reduced, the angle ¢ The gteam admizsion
ports will be changed slightly so thab they will be tangentisl to an 18-inch
circle ingtoad of a 2b-inch circle. Taisg will malntain approximately the
same relationships between the steam gtream end the wall as hedore. It will
not be possibls to change the angle of the coal port and 11 will remain
tangentisl to a 2l-inch circle. An suxiliary cosl port is available for

5 admlgeion slong a radius of the gonevator.

Tn order that the slag may be remcved during each run, the scntinuous
glag-tap device shown in figurs 52 will be installsd. In addition to

"alding in securing botber material balences, its use will permit generatcr
- cperation for longor pericd. Studles of glag distribution heve shown that
%o can expoct to remove at least 50 percent of the ash in the form of slag.

Dust-Removal Trein

Congidevation of the heat conteni cf the geses leaving the geherator
shows that, for sccnomicel over-all cperaticn cf this type of gasilier, a
waste-heat boiler or air prehcater {or perhaps poth) chould be used
immediately of ter ihe gemerator. Calculations made using the dsta from two
of the runs, with steam from the atcves at approximately 3, 500°F. end gas
leaving the gencrator at 1,800%., show that all the combusticn aiw for the
stoves cculd bs prehsetsd to the necessery temperature 1o obtaln a theoretical
flame tenpecature cf 3,5C0°F. Alsgo from the heat in the gas, spproximately
three-fifthe of thno required steam Tor the operation could be gencrated.
Hovever, the actual wae of such eguipment =e a waste heat boller and/or eir
Preheater in a pilot plawt of this small size would involve an expense out
of proportion to the valuc cf the data obteinsd., Consequently, it was
decidad to nse o simple fire-brick lined chember into which water could be
fogged to lowsr the gas temperaturs Lo about 4000-5007F, Enough heat-removal
data cen be obtainecd with this apparaius for proper desigh of waste-heat
Yollors ard zir preheatcrs for large-scalc operation.

- 391Y _ xg -




The Togging chember shown in figure 5% conslgts of = gteel shesl
4 fect 6 inches in diameter by 10 fest high, lined with fire brick to an
ingide dlameter of % fest. Gas leaving the generator at l,8OOQF. i3 sprayeq
by & very fine mist of water upon entoring the Togging chambor. Lny
condensation or precipitated dust is romoved  through the conioal shaped
bettom by a water stream intrcduced tengentially intoc the cons and carried X
to the sludge tank. When the unit has reached sable operating temyeratures;
only the very hesvy dust particles will be removed hore, as the amount of
water used will be limited to that Decesgary to asecurs the exit gas temper
of LOOP-50C0%. nesded Tor satisfactery operation of +he bLerctoc dust col-
lectors,

atur’

Ag ghown in the flow sheat, Tigure L7, the Asrotec dust colloctors
will be of No, 316 stainlese stesl and contain nine tubss cach 2 inches in 5
dlameter. Double hoppers ere used and sc velved that they moy be purged and:
emptied whils the unit ig crerating. This will make it Poseibls to bripg
the unit up to stable overating conditiong belore collecting residuss Tor
the material balance data.

Following the fercice ccllectors, the gas will be scrubbed in A spray
vasher to lover its temperaturc to 90°- 100%F. and to remove ag much fins
dust as possible, This washer is a steel shell 4 feat in diameter by 12
fest 8 inchecs high, equipped with thrse sprays. Metsrial washcd from the -
gas Will be conveyed tc the sludze tank, who

re it can be rscoversd,

The sludge tank, shown in deteil in figure 54, will collect residues.
Tfrom the dust-trein equlprert in particuler the residues Trom the spray
washer, Togging chamber, and Cottrell recipitator, The tank io arrangad
to allow for gettling ocud of the heavier materials and for fillering ihe
overflow water through bag filtorg., With this equitwent, all residues will .
be collected during =ny togt run, and sccurate matorial balance: obtained,

The epray washer ig followed by a Cottrell Irocipitator, which ig a
gtandard unit built for sxperimsntal Purposes and has four tubsg sach 8 feet
long and § inches in dlamter, Tho unit will be adapted For wet operation
and provigion will be made Ffor f'ogging water into the inles gas 1T nseded tor
improve the dust removal., It ig also intonded +to make trials ¢f the unit’
operating dry; that is, on gas saturated at 90° to 100%%F,

A Sutorbllt exhauster will be included in the train beforc the Oottrell:
Precipitator so that the gas geonerator may be operated at zerc gage yressure;
or slightly above, and the Cottrell under bogliive preossurc at sll times,
Operation of the pressnt generstor has ghown thig procedurs to be advieadls.
With tho insvitable minor Tluctuations which occur in reactant feed rates, °
the operation of both the eoal Teedser and Royster Tobble gtoves is inmproved
if a positive control of the gensrator bregaurs can be malntained, Also
an the reverszl of the stoves, the surge can be minimiz-ad ty having suck
control., A standard Askania unit will be used for the conirol.
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Previcus vorkgg/ has shown that en experimental coke filter for re-
tmoving vory fine dustes entrained in air has very hilgh officiencies and

- probably sconomical operaticn, Thig vnit will be modifisd for use in the

- pilot plant (mee Tiz. 55) and will be tested as a oubstitnte For the Cottrell
cpreclipltater and also as a Tinal cloan-up device followirng the Cotirell to.

- determine its best application.

The ccke filter consists of a stesl shell 1 foot diamster by 12 feet
over—all height, The active filter bed height 1g 8 fect 8 inches and the
cuntt will bo Tilled with coke particlss of 0.125~ to 0, 575-1inech diameter and
Chaving an apparont gpecific gravity greatsr than that of water. The coks

. will be moved down by a rotary feedsr to the washing hopper. Alter waghing,
- ¢hs coke Will be elasvated in = watcr strzam to the top of the unit, sent

S oVEY 4 SCresn 1O romove oXcsss water, snd then reintroduced intc the bed,
 Provision will be mads fer mrasuring the emounts of wash and elsvating water
requircd.

_ After Tinal cleaning, tho gas will be motercd through a stezndard Roota-
Comnoraville-typs meter and sont through ssel pots to the holder or to the
laring stack, The szcal pots, or auvtomatic back-pressure valves, ars
previded to trevent any back Tlows from the holder or alr flcw into’ the dust
train., Auxiliory metering equipment will consist of standsrd orifice type
low meters,

Projected Experimental Work

gencrator wall and held in the slag until gasified, 1t appesrs probable that
coarssr coal will give ogually high carbon gasification. Coal gagilication
tests on a coarser sample of Bewlckloy bed coal ars planned to determine
oxperimsntally the effect of a larger coal sizo on gesification efTiclency.

agging urground ccal through o hammyr mill so that the largest particles
ust pass through 10-mesh. The use of a camplo of this size consist, with
_?the ropultant elimination of ball-mill Pulverization, weuld roduce signifi-
antly the cost of coal prsparaticn in a largs scale plant,

. Pulverized coal may also be gasified by = wixturs of air ond steam which
128 been superheated to a high temperature, for oxampls, in the Roystor

obblo stovo, By this mcans, an alternative process of meking synthesic gas
8 Presented. This method mey alao Pe uaed to make from sulverized conl o
108, t,u, pro@ucer ges or a gas for the synthesis of smmonis, Theorstical
elenlaticne have shown that the hydreogen plus carbon monoxidesnitrogen ratio
T Po varicd over e wide renge and thet tho ratio of 3, desired For cmonia
Bynthesig may be e2slly obtained., Tt is plammed to malks runs using mixturss
2lr and steam supsrheated in the Hoywter pebble stove to tost operation of
% Zensrator Tor coal gazification by this procsas,

Bleson, ¢, C,, Tho Design and Opovation of & Moving Bed Filter for
the Removal of Dust from Gagos: Submitted for Mastsr of Scicnce

‘ Degrce in tho Departmsnt of Chemical Engineering, West Virginia

n Univeraity, 19Lg. W -

ors op - Bureau of Minea, Pittsburgh, Pa,

_ Since the results on coal ground to 90 percent through 200-mesh indicated i
that all except the very fins conl particles may have been driven to the I

oal-feeder calibration tegts have been made on cuch a sample, prevared by ﬂ




