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Fro,gcted Progran

Faoed on the wook o dale, 1t appsara thet the tmdanente. spproech to the rob-
lar i Buwsl. During the aupcesding wonths, the mechznica of the operation wnt con-
eloesion of the pabbls atowves will 5e comploted, ac that dnte for large-toale degign
will be cwilatle. IT will be 1eces88ry te conduct exlenslvs Testa to detormine the
hoat oelhed of coe’, cxygen, and stesn inection. Methode for hradling slag deposlte
ir the gonerator wmist be worzed out and the problsm of dust remcynl from the ges
a—pear otudied. Adequats supriies of gas Tor the study of other puarifisstior problems:
wil® be cvallable early next jealr.

Prewmaslic Feeder for Finely Divided Solids

Ir —he cuuree of develepmeat work on the gasification of —lverizad cgal at the
Syathzelis—Gas Froductlion 1phoratories st Morgemsown, W. Ve., = mastmnilam tc feed
Finely palvwerized oozl to & regctor becars necessary, The feeder deacribed in this
report wis developed te £ill th=t naed, But it shoull be applicablie o th= Fueding
of nry fine_y <ivided solid.

In thke gacificetien of pulverized roal in srtrainment, the tolal residence tims
oF n coal partiuvle in the gusifying zome iz prehabiy, at meoat, shout = gecond; hende® !
if the cpal fead warles bvar sven fracllonz of & assend, then both the ratio of coal
to zasifying egents and <he zae composition wiil wary widely, resu tirg 1o pecr opar-
mhimn. AtLlwugh thie ewsroage yote ia cteady, mechandical feeders are inherantly uil-
sieady over short time lntervals, Therefore, 5 pneumatic Jaadar was desaired, with
tha wolme of converlng gas kept to & minimum,

Pulverized coal, wisn Flowing by gravity, oftes sticka to the wall= of the con”
reiner and arches over the openlog. Wrnen kept moving silgatly by a gas, FoweveT
puiverized seal flovs eanslly, evean through emall-dismetsr tibss. Tu aake was o
this property, tas [esder described hopein consists of & fluldizged ped ir which the
conl 1s kept agitated, s fiufdizing air ocut.et, ard a coel-delivery tube. The poal
and the cemveying gaz flow througk ~he coal-delivery tuhe from the fluidized hed td
tae reactor, wille the fiuidizing aly used is vented from the top of the Fluldice-
ticn chambar,

';_]lEerat lon

i disgram of the gwperimenta’ apparatus iz ehown In figure sh, A L-inch, E'?J'lﬂd'
uie 40 plpe, 5 fect long, is used as the flaldizatien chexber, Coal 1z cherged intd
the apparatus wntil it i shout ome-half full, Air enters at the bottom, ie

2T .
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B. I. 4-5

distrlbﬂtﬂd by a fritted-glars tlate, and fluidires tme coal. The occal tken f1llle
ahort two-thirds of the pipe, and the Level may be chacked ky ths vetcosks, Fiuid-
jgatien pir ia odjustsd to the deeired rate, ws measured by the roto-meter. The
cgal 1ime 45 hlown ocut by aimizting air through a thrae-way walve, urnd trhe coal

s rlow 18 slarted by turning the walva to the gtraight -through position. The opera-

k tion 1B gtesdy and the mixture ol coel anc alr noifomn, Weizht ratiocs of ceoal to

' air of ghaut A0:1 are rezilarly passzed Lhroush tha coel-delivery tibe. No addl-

E {iopzl edr iB addad to the caal-deliwary tube for conveyling.

fme arrangsment for making the appuratis contimuous also ie shesm in flgurs 59,

¥ roal 1 fod fo the fluidization sharher of the crigimal apparatus from & second

. gaader, which 1s sperated a8 s batch fesder. Che contlnucus faader ia operated at
a constant ceal lsvel 1n the flvidizatian chember, except when the babeh feeder 1s
stopped for chargivg. The contlrmmcus “eeder has spowgh cepaclty to conbtlinue upera-

. tiag vhile ti= babch feedsr 3o teing chargel. After the batch fesder has been

" sharged, the coml level in the contlnuous feeder ls reetored to its original posi-
tiop end steady operation resumsd. In this arrangemsnt, the apparstus ls operated
withuut tos acceseity of shutting dowm for rechargi-g, znd the presaurs drob
through the zeal-delivery Lube may be xept ponetant, In all other respectA, the
pparetlon is thy same as that of the original apparatus.

' Results

: Teat Tuns were made o isarn the operstling characteristics of zhis new fesder
and a 50 to obtaln dats on Fluid flow prozArtlas of smal-sir mixtres at the new
 extremely high ceal:alr ratics wade possible by thiz fesder.

Thz arrengement tAed in the test rimz is shown in flgure mG. The #luidizstiom
chamber wes comected with a 12-foot lenghh of J-mr.l.d. coppex tubing for a coml-
dalivery tube. The zoal was collscted in a Jar wund welghed oi scalsg. The gopara=-
tior of cosl and =ir in the jar was surprisingly cooplate, only 4 sifght mmondt of

E dust belug carried over, At the mors wsual conveying ratine of S pounds of coal

L per pound of air, the separatlon of veal ard mir would have reguired the wse of

¥ cyclones or bag Tilters. The Tolumetyie rete of Flow of conveyling Zun Was oessared
¥ by the wet tsat gac meter as {1luetroted. TatR obiafned are plotted In flgure 37.

: Tn order +5 calculate the pressare drop Tor dense phmse flow, the equation
below lg uaed,

RTy By + g{p, - Do} = z.+1018 - v 5 BeLad
—lﬂpﬁ Ele 1 1-——25 Um - Wy !

M -——
Nomenzlature:

D = tube Adlsmeter, ft.

¥ = friction factor, no unlts

g = gravitational conetent, Tt /eec 2

L = length betwesn pressure taps, It.

M = roLeeular waight of conveying gas, 1b.

FyiFp a pressure at firet and second taps respective.y,
lb./=q. ft.

L 2900 - 5% -



R = g8s voashbard, £t.-1b. /7R

T = temperature, “F.

9 Uz, Uy = welooity of -val-air aixture st First tap, at pacond tap,
and averags, Tespestively, ftfsec.

J % = gpeciflsc velume ef alr sod coal raspactively,
cu. £t./1b.

¥ = L. of ceal per 1b. of air, no unite

@c = true coal density, taem as S 1b. /o fo.

phada flow in ams1l-diemeter smooth tubas, viscous Tlow prevalls beyand
Frgo this condition, the wlgcosiiy olzture of about
+m b shout 0.6 centipolse.

Wor Jdersc
caqe ] trancitional range.
aoml per poumnd oF air i3 beoen found

o pniela of
Arranteges

Trur Fegder producss 2 gitomay Tlow of < 1 ir a golid shpeum gt weight ratiog of
~upl to nir of abaut Z00:1. FPreviouo practics in rorl somveying used reblok of leaem
Laan = pounds of ponl per pouod of akr., 4= the apal from the ametlc fapder flows
in A 2ettlizl ssahe, loW selorities in the renge of = tg 10 feet per second may oe
gz in the coal-delivery tubc without having the ~p&l settle wut. Usluig coal to
wir matios af ghout 5L, relonttlas of S0 to 100 feat per Decond ATE necesEATy To

weso the coal from settling put .

The main contrlbutich of thm Tocder, howsTer, 18 that 't row 15 woesisle to
sbawge Tinely Arided 2gllde T2 ED apiaralbaz st n aomtrallad, uniforn rete with oW

contaminatlon due to carpler gas, 10 the s-osa of = hetero@andous renction reqairiid

s cantrelled rata of fueding of Tinely

divided sollde, the mmematic feadsr PrefensEE
en ezay methsd of imtroduring the puwder, rogardless of the Fregsure reguired in toe
yeagtor. The fscasr it

gelf hees no moving parts, Lhus rin'miring wedT.

acale, It may DB arrenged in sgveral WAFS. Tha
nowler may be hlown luts the fluidlzad ped in the dilute phase, and Ty eotering at
the hottom, the varrier gns w11l merve ap fluidizing gme. The faader thew ~gne entrst
the g21id in the gas aiream and removes the fInctustlcns it the fesd rate, IF alequ-
uie cappeity 1 provided 1= the feeder, the dilute heae flow to the faeder mamy be
i gzontinuous. A fesder may =15c be mrds contlaucus BY heving a pechanlcal chars-
The teedsr promised 4o aolve mANY problems whosa soluobion provieusly s

Tn using the feedsr oo 2 larger

o

fpg davioe.
noen 2iffizulh.

the corbinucus TFLE chewr are g in use &t Morgactorn. (ne 18
Bpth are operating satig-

sadsr mt higher presgures

Two feeders of
ns=d with the ;ilat—;lant-sc&la pasificotion apperatus.

fuctorily. An inpvestigation of tre properties of the T
A luse iz andsr wal.
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