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It io shown in itable 19 that steom-dried lignite hos slightly better - -
gasification characteristics than netural subbituminous coal, whereas naturs)
lignite cannot be gasified as ropldly or as efficlently as notural subbitumi. g
nous coal, as indicated by runs 10-B ond 12-C, . In .the: small pPlant, g=s was.
mede from subbltuminous. cocl at rates as high as 81,5 cubic feet per hour
por squefe foot, whereas the meximum rate with natufalfligqite“was'63.5'cubic
feet per hour per squarc foot. In rums 2E and 3B on naturcl lignite in the
lorge plant, rates of gasification up to 77.6 cubic Test Per hour were
atteined., . It is indicated, therefore, that rates as high as 100 cubic. feet
Per hour por gguare foot may be atioined on. the large plant when gésifyipg
steom~dried lignite. : .. - ’ . -

externclly heated retort increnses almost inversely with the width of the
reaction zong, There was some concerm, when the plants vevc Tirst designeqd,
as to the movement of coal into the narrow snnulusy It is now indicated
that no trouble will be encouniered when using o reaction zone 2.0 or 2.5
inches wide in. the large plont, IT so » topacities of ‘85 cubic feet ver hour
Por square foot should be reached with naturcl lignite undeér the conditiong
cutlined in column "X" of "table 20, : o o

Experience in the pilot plants has indicated that the capucity of the

- The experimental work thus far has not reveoled the optimum longth of
the two reaction zonus, This muast be determined by furthér experimontation,
In the lorgs plant, the length of the upper recoticn zone hos been varied
fram 12 to 9.75 feet and the bottom zone from % to -5 feet, From the experi-
ence In the small plant, which has 2 top zone cbout 7 féet long and a bottm
zone about 3 fect long, it is shown thet high overell rates of reaction are
attained. Therefore, 1% io believed that the optirum lehgth 'of the upper
zone in the Grand Forks plant will be 9 to 10 feet, and the bottom zone
should be & 10 5 feet in order to aticin the highest capacity at a minimum
cost. Further cxperimental work will bs nescessary to ascertain the bhesgt
width and length of the recchion zones. ' '

il

Heat Balanecs end Rutes of Heat Transfer .

‘Hect belonces wors not made Tor gli e -on the iafge_'plant, put these
may be calculated from the operating data of toble 7 in conjunction with
dete on propertiecs of the matericls used and produced. L

"

Fowr typical heet belanees were made of a testing period during each of
the runs. These sre given in tables 21 to o4. 1t ig shown ot the potemtial
heat In the gas mede voried from &b to 68 percent of the heat in the materials
entering, but the total heat in gas plus thot in char residues waa 83 to 86
percent of the totol heet in motericls used. Rediation and sensible heat
losses ars thercfore approximately 15 percent.,
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TABLE 21. - Heat and material belance on.run 1-B, Grand Forks pilot plant.l/

B.t.au

i Temp. , + | B.t.u.
i~ Percent| °p. Mols ! Pounds! thousands| percent
: _ I
 Hatural lignite as chargsd e €90 3/#,268 5.8
le ' Process ateam, sensible i S
BEAL cuvrssnrencrsnaens CETS |3:.38) 8651 5l 1.0
Heating gas, potential . :
heat vovuriverssrnnnvees | 7O 113.78! 293l 1,310 | 23.2
‘Heating gag, Sensible heat 70 1 .0
Adr tC Petorl svsreviannena | 5 133,531 . Q70| . B -0
TOTAL veervnavunsnans! : ..2,450] 5,635 1100,
COD weevuvoovessnsonasnons 25.9 1 €03 I 6.25] |
: ¢o cerereseteiiiiaaaeaia, .l 1207 £05 | 3,52 .
Hy cesececnnnnneaaveanesadf 38,2 | €05 115.20k .
- TI1. C2,8H5.6 csvesnnasnnn 2 6oy .05
CHY sovevonnmenncnnanennse hoe 805 i L.101 :
R L3 0605 1 .08 .
o snasesvsnseasencanannas S o150 1,13 .
Subtotal ............ | 200.0 20,07 .. 1 /1L T 8.0
. Make gas, potential heat . G05 428{ 2,057 e

Undecompoded ateam, sensi-
ble heat sesvevvencavas

. Subtotal weuvvanyunes
. Char and dust, potential

=
ol ‘:oro

in. Hg.

Sensible heset In maks gus.

1
REBE vevsnsversirnsnnns oo | 1551 2,308 | BL.G
Char and dust, sensible ] :

Bt 600 | o @ .6
Stack gases, sensible heat 720 1,195 250 RH
Radlation from oystem ... | ; 285 3.0
00p 108t veetvasernaoannas | i

"Unaccounted FOI vinvencnnn J ., . 1 _

_ Total cieveseescosise 1 ... | 2,501 5835 13100.0

Het heat besis, hourly operation. Gas volumes arc dry at GOOF. and 50

Polential net heat in coml is egual to gross heat minus 18,550 times mcl
fraction of totzl hydrogen. :
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'TABLE 22, - Heat and material belance on rim 2-E, Grand Forks pilot plgﬂ

! Temp. , B.t.u. B. {05
! Percent; °F. Molg {Pounds jthousands Deréey,
In: )
Natural lispite as charged 60 72512/%,550 | 6o 5%
Eroceds steam, sensible O I : e
BEEYL ceevevnnncrvnnanes 272 {13.88; - 250)" 24 KA
Heating gas, potentiel A NIRRT ' e
REAT tavesveserivenonns 72 118,601 287 1,968 30,6
Heeting gas, sensible heat| 72 0 e 2 | .7
Alr to refort seveeiveneae 70 150,10t 1,450 5 Bt
© Total sieeeersorasaas , 2,716 6,550 100,0%
COn vuevenenenninenvennaes| 156 | 695 | 6,20
B0 i i it rseran 22.9 | 695 1 9.25
Ho veenenssnosnsacunsnnens 56,7 | 695 22,89}
IL. Co 808,86 veesennnnians B8 895 4 .33).
CHY sivveeroasiacaenennnns 3.5 | 695 ‘I L5741
Collg cvmareranenrisuonnnan .0 1. 695 | ool - -
R A 695 . - 0kt , o
Subtotal «....evwveuw| 100.0 | . [B0.37 - 3/208 | 3,02
Make ges, potential heat . 1685 625] 4,hh4L 6’{?2'-_'
Undeccmposed steam, sensi- SO CR CRRRE ¢ i
Dle HE8t suwievenvnonass | €95 - {11431 - 208 61 g
Bubtotal ..veeiieesin | ' 829, &,715 72.0;
Cher and dust, potential | : N S
heat sverevnnrvnensenne 685 i2s] 1,197 18.3%
Char  and fust, sensible : b e
BEAY wiuviinvornanereans 68 | Coe2 .3
Stack gases, sensible heat 595 4 1,737 278 L3¢
Rediation from system ... , E i o T % 5.1
COz 1OSt wevvevvnvnnenanss 695 - 4 - - G B 0
Unaccounted £Or sviveeens. 695 | - - gt 2 1,08
TOtAL ceveernvsrsnnes ' ; 2,161 6,530 1 100.04
1/ Hst heat bzsis, hourly operation. Ges volumes zre dry at 60°F. and 307
in, Hg.

2/ Potentiel net heat in cosl is egqual to geoss heat minua 18,350 times mdl
fraction of total hydrogen. } :
3/ Sensible hezt in make gas.

1773 - e -
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_ e 5] ! B Tols B.t.u.
Péreent: o.‘:-f Mols Pounds.thousanq§+§ercent

Yaturel lignite as charged N 5 'E/3;#hl T0.2
Process steam, sensible ' C IS
S - B33 1501012 L W3
eating gus, potential o S
i hea% ?:.f.%;........;.. 1 ko6l 210 71,B43 7 29.4
Heating ges, sensible heat ) S B f'ff_?:;’r,, .0
+ Aln £O PeEOrt seceeseosnen - 80 . 13h.T30 L -2 e !
. TOLAL spewesveninsers . T “FL,G0L | 10C.0_

Out: o

COQ wieienanecnsnneanininse 1l 55 i llen
CO"......;............;;.. ' 780
I D + |66 17 26
iﬁl Co,8H5,6 cosraeensine 0.3 | 0LL 08
CHi svssensvevnosscaraoios 665 | 1.09
CoHg seeessmnsovencrsoannsld -6 i 0403
R N T T F R T R Y PR PR : A CLBE|
Bubtotel eeeservosvral . ' 131,13

Moke gas, potential heat . ' 505 :
 Undecompesed steam, sensi-
o bBls heet cuierrssranden)
. BUbEohEl sunacanennaa ]

Char =nd dust, potentlial
; hea—t l.‘ll.l_l“l.......l
Char and dust, sensible

HEabt tivvvaneesnnsnesnse
Stack gases, sensible heat|
Badiaticn from SyStem eea. |
COp 108% weveeveresnsnnansi
Unaccounted £Or .evesossss | - o : ol
' Total cvepresescenioe _ - C O XEREN T 4,904 1L 100,0

I;/”=Net heat beois, hourly operaticn, Ues voluwmes are dry ab ’GDF. snd 30
.. in. Hg. SV
'~/ Potenbial net heat in soal is equel o ngbb heat minus 18,350 times ncl
! fraction of totzl hydrogen. ' o

:_/ Senaible hezt in make gas,
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TABLE 2k. - Heat and meterial balence on.run kg,

4128

Grand Forkg pilot plant.i/
. T ‘._-‘h‘-h—“\“

| - {Temp. , : B.t.u. B.iars
. Percent | O, Mols!Pounds ! thousands Tercent
In: ' ST
* Natural lignite as charged £0 61k |2/ 937 9.6
Process steam, sensible :
nhsat .;..,1............i ha2o 19430 -+ -350 58 1.0
Beating gas, poteniial = | : :
head viiiiievernnainne. 8 116451 2571 650 29.2
Heating ges, sensidle heat & | i 1
CALr to retort. ..., ST 139,550 1 144 7 W1
TOLal vevrnrennsones, —-rs e N R G
Out: = , e
R 18.0 | 730 |} 6.31}
T 9.5 1 730 {6,801
o veeeernettennnnnnr i, 58.3 | 730 120,78k
I11. Cp gHo 6 weneiunnenna 31730 |-ao
CHL wevneerenennecnsoiess. 2.2 730 V7T
CoHE wvveiamvesanscnsnnnas et 730 oLl :
BD teeetiieianriererraeas RENES ksl SR b
| . | 100,0 35.0k! 3/164 3,2
Meke gas, potential heat .. | 750 5691 3,655 | Eh,g
Undecompesed steam, genai-| : i
ble heat .eivuiinnnnnes 130 _liEam; - 201 sl 1.6
Sublotal ... ... ...... T 860l 3,030 65.5
Char and dust,. potential
NEAt iiiieriinincrinnea ! £00 et 30hky 1061 18.8
Char snd dust, sensible | |
BEat tvviiiinrnnnnens 600 TR 17 .3
tack guses, sensible heut 570 L 1,b0o1 225 ¢ k0
Rediztion from system . ... - u2y Tk
00 108t wuveenncnnnnnenss --| Tt
Unaccounted £0r ..ye...... <ol i
TOLal cusvuesneninsas I 2,5651 5,658  100.0

1/ Net heat basis, hourly operaticn,

2/ Potential net hest in cosl is e

in. Ea.

fraction of +total hydrogen.

3/ Sensible heet in make gas.

1773
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Gas volumes are dry at 60OF. and 30

qual to gross heet minus 18,350 times mol
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In a commercial plent, the char resldues would be used to make producer
@na for heating the retori or for steam raising. I it is assumed that
stesm iz produced at 85 percent officisncy and 2 producer cperating on the ”
cher will have 80 percent effiélency, the over-zll efficiency of gaslifica~
ticn under the conditions described in run 2-E is 72.0 percent, This repre-
_ seqts the probable efficisncy of the Grond Forks Pluﬂt when operating on
paturel lignite having 37 percent moisture. If the lignite is steam dried
to 8.0 percent moisture, the camparsdle colewnlated over-all efficiency is 76
percent., It is concluded from these comparisons and other calculations that
if the latent -heelt in steam is not considered, the over-all efficiency of
the process.of gasification on naturzl lignite will be about &2 pereédnt, and
the losses of sensible and potenticl heal from the generator apd producer
will be 18 percent.

"The meximum rate of truns;er of heat in the Grend Forks plant was 5,800
B.t.u. .per hour per squere fooct of heated surface., The heated area is 200
‘squere feet. This was atteined during run 2-E. The other runs mede at low-
er capacitiea indicate heet itransfer ratzs of 3,100 %o 5,000 B.t.u. per hour
per square foot. Higher rates of heat transfer were attained in the amall
pilot plent at Golden when employing e 2-inch reaction zene. ¥rom the oper-
ating data of table 6 the iollowing ratee . of heat transfer are coleuloted
' for the geoveral runa: - : : . '

Rate of heat trocnsfer, B.t.u.

Rua _ per hour per square foot
1—(5:111 .‘Clll 5 580

10-B vnves : 6,043

12=A ceera - . ll‘)850 .

12-C senes 5,240

The higher rate of heat tranafer obtained on the small pilot plant ia
due to the nerrower width of the rezciion zone. The several Lesis on both
pilot plonts heve ghown that the capacity, which is proportional to the rate
of- heat transfer, is about inversely proporiional to the width of the reaction
zone, When the widih of the rerction zone in the swall plant wog decreased
fram 2.75 to 2 inches, the copaclity incroassd fram about 66 to 8. cubic feet
"ber hour per aquare fooh,. Likewlse, when the width of the rescction zones on
the Grend Forks plent was changed from 4 to 2 inches, the cepacity echenged
Tram 50 to about 75 cubic feet per hour per square foot under comparsablé
conditions. Therefors, 1t is sxpected thet the cepacity of the Grand Forks
Ylant will be increcsed to uboub S0 cubic Teet per hour per sguare foot,

and the rate of heat tronsfer-will increase from 3,800 to 7,000 B.t.u. per g
hour per aquare foot by dscrensing the width of the reaction zcone fram 3 to
2.5 inches, :

. Figure 27 gives dhth on the sznsidle-heat content of geses based upon
information published in the Bureau of Standards Research Papoer 1634, The
heats of recction given in Tigure 25 were olao celiculated from the same data.
These figurzs ere inciuded in thia repori for reference purposes because the
dete qiffer scmewhat from similoy thermal constants repecrted in the literature,

1775 65 -




OPERATING PROBLIMS

Coal Handling and Charging

W

Ordinarily, cosl hendling is. not considered on operating problem begeys
in most instaneces. adequate mechanical systems ere readily available.-.ﬁowe?e
lignite has different physiccl propertics then the higher-renk coals, ang - i
troubles were experienced in, transporting this fusl in chain-type encloseg
conveyors, Figure 18 shows the design of the cozl-conveying system, which .
brovides = linked chain with YYW-shoaped vanes for conveying the coal in g
small rectangulear passage. The particular desigm of vane. did not .operate
satisfoctorily on ilignite, because this fuel wodged along the sides of the
vene and created a severc broking action, . Considerablc experimentation was
necessary to find out the propewy shope of vene for moving lignite. It was
found that flat vanes gpaced ot 10-inch intervals were best, and it was algs
observed that the space between the vanes should not be compledely filled, :
Waen these modifications werc instelled, it wes indicated thet the system
would function satisfectorily, but up to the time of writing this report thé
conveyor hed not bean tested under sctive operating conditions. - e

Qharging.coai'to_the retort continuously is o difficult problem; espe
clally when the rote of charging is 600 to 1,000 pounds zn hour and the in
ternal pressurc in the retort is 20 to 30 inch-: of woter. Yt is importan
that the cherging system be gus-tight. The temporary solution cdopted em-!
ployed o charging hopper thot could be sealed fram the retort and charged
Intermittently. This hopper is Plustrated in figure 18. 'The system was
satisfactory, but it required considersble attention and extra lsbor, It
could not be censidered satisfoctory for o cammercial piant. A major 4iff
culty was encountered with this method of'charging, which yesulted from the
internal condensation of steam, which cffected the gagification balence in
the gemereator and generelly upset smooth opercting conditions. When ¢ fresh
mw@ofw&wms%hdhtMcMmmngw,%mmmﬂdmmimomﬂ
cherging hopper when the comnecting fecd valves to the rotort were opened.
Less steom would therefore be available in the recction zons, couging en. -
equilibrium shift, and for several minutes the eystem would be out of balan
This conditicn wos remedicd to same extent by intreducing purge gas into th
charging hopper to equalize the pressure before opening the connecting valved

During the course of okpariméntation.an the largs plant it became in-
ereasingly evident thet cocl had to be charged in ¢ stesdy streom to avolid
unbalancing the gasification sysiem, - L

Char Dischargiﬁg

The continuous removel of char from the lower reaction zone hes not beell
a serious problem. The scroper 1llustrated in figure 17 has operated satis
Tectorily, and it appears to be o good solution for commercinl operetion. -
This scraper revolyves Just bencath the amnwlor spacs and shaves en incremen
of chor fram each secticn as the blades rotate. The pate of char. removal -1
governed by the speed ot which the soroper is mede to rotate, ' -

113 | g6~




IeCiuBe.
iowever;
nd

>sed
wich
18 .
wte

the
1 waa.
wog .
1 also
Led.
Lem
-t the

Jape-
: in-
rtent
am-.

N
ffsfa-[ “8 (leE
8 PENRN |
SN EE LR R R NS R —
A e %
B e = sz
5 g
: Seo G0
B g T

NN S R b
&.\\\\ AN ANRAAR R AR RN AR S|

Mo

NN

f-‘*-- T 6.6 ek oty

|

L LU AL L LI AL A AR AN
PULLE AL L L ALY AL SR

: ;
~
TR = i RN
. | ¥
g £
5 S
52 % o
'-'r.a < =
-— wl
- a =
N ! I %
af oy ;I‘
<+ - <+

U NN Y \}\\\\ AN ANCNNIS IR NSNS

\:\\\ D NN S NS \\‘\‘\\\\\\\\\\‘\\\\\‘\W

June 1945

March 1945

ay
[ el
e ;]
n
18]
m
o
|
o
]
@
|
el
=
o
[+
)
O
(=%
L0]
-
| .
L]
b,
=]
=
i
|
i

Figure 28,



R. T. 128"

The cher is moved into'the centrnl dischorge owutlet end inte o recéiver.
puring the early tests this rc;c'eiver was emptied intermittently by cut-ofi
valves end disconnescting the portable receivory During runs 2, 3, and 4,
rcocelver was empbisd by o jeb of purge gos, which tnewmsticelly transported
the char through 2 2-inch pipe into o large receiver outside the retort
puilding. -This method is catisfaectory, but occasion=ily stopbages were
ceased By lergs pleces of slote and shale wedged in the ejedtor throo .+ Re-
Jecee was ususlly ecsily effected by o slight jer or vibration. B

Ges Qooling snd Serubbing

The cooling and scrubbing of gus wes oocomplished succedsfully by o
wogh box connscted with a smell water scxubber, o8 1llustroted in figure 9.
The gne loaving the retort cerried verieble emounts of fine dust btut no ter.
tThe dust was knocked down in ths washh box znd, by the descending water spray
in the gerubber, wes corried into the sump took, whers the solids ssparated
-gnd the- water passed out through o separator. The solids were drainced and
‘shoveled from the sump tank pericdicelly.” Duding run 3, the sclida from the
sump tonk were possasd through a vacuum filter press and it was feasible 1o
‘recover &ll duste with no difficulty. 7Thé cooling ond sciubbing system out-
lined in figure 9 has been satisfactory for handling the goced made. in the
plant, end it ig indicoted that the purifienticn systém will {reat 20,000
" eubic feet of woter gas adsquately. - '

Gas_Cenerstion cnd Retort Chonges

The first arrengement of the cnnulsr reaction zone tosted. during the
fpreliminary run in Merch 1945 43 described in figure 28.° The width of the
‘reaction zonca wes 4 inchés. The length of the upper zons was 10,75 feet
“and the lowsr zone woas aboub 5 Feet. Saturated stcam was introduced directly
in the lower reaction zone. No specinl provisions were made to remove char
Cdugts that moved into the central zone, and the preliminzry test was mode
CPrimerily to cbtoin operdting cxperience. Three fundementel troubles
developed, It was evident that the length of the upper zone wag too ghort
Waen employing the l-inch reaction zome. ALl tor was not decompesed, and
this contaminated the scrubber weter going to tho sewer. Befors the test

S Was completsd, future troubles were foreseén dus o building up of Tine char
dusts in the cenbral gos offteke. A major troubls wag couged by the intro-
duction of wet stemm to the lower annuiug.. The free moisture wetted the
char in the lower part of the enmiluz, znd in gome periferal secticns the
thor fuiled to move dowa. Thils uneven Tlow of char caused 2 concentraticn
of high-ash wnterial in sections of thé lower cnnulua, which insuleted the
Netal wall and permitted it 49 overheat. “ter the test, exscminetion showed
hat several sections of the lower zane vers packed rather solidly with ash
0d the retort tube had werped in places. ALL thess difficultics were traced
0 the use of wet stésh Tor the lower rendtion FZome, Previous experience
rom hondling chars in ths small plant had shown they will move freely so
long e8 they are dry. The preliminery iest revonled the need for three
®hanges in the system which were made before the first reguler test.
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. After the chénges were mede in the retort system, the plant was &tarteq ;
in Jwie 1945 for run 1 with the krrengement shown ih figure 28.. Steam for
the lowel reaction zonc wes introduced from the top of the .retort cnd was
preheated before entering the roacticn zon¢, The length of the upper zone
wos increased to 12,75 fect, and the length of the lower zone wos. decrecssd
to 3.2 feet, as shown, Alterations wers elsd made in the char-removal
scraper, Provisicns were made to collect -gome of the blown-over char in tp
central seotion, from which it cowld be withdrawn by & high-vacum suction .
line. This arrongement of the retort performed well, and much wos leorned
about the method of gesification during this téat. -

After ‘suvoral dmys! operation, it wes observed thet the pressurc drop
through the centrel zone was inmcreasing steadily, even though conaiderable -
c¢har was removed by the suction-discharge linc, After 10 dayss operation,
the pressure drop had inorected to more than 20 inches of water, and it was,
estimsted that the char hed built up to a height of shout 3 fest in the cens
trol zone. Othsrwise the retort operated satisfactorily end no troubles we
experienced with cher removal,. Mo tar was formed.Buring this test, even -
though the temperatures were dcorcased ‘ebout 200°F. This test revenled that
some further changes in tho retort orrangement were necessary to gain higher
rotes of -copacity.  From obscrvations ot Golden, it was indicated that o
norrower reactidn zone was necessary; also, the volume of the combugtion
chamber should be less in order to increase convectien heat trensfer and to
reduce radintion. With = norrower reaction zone, an upper zone shorter than

112,75 feet could be employed with dn ettendantly longer lower zone.

The retort arrangement wes revised for run mumber 2, vhich wag mode in
December 1945, The tnit was changed, as shown in figure 29, Provisions
were mode %o remove blown-over char down through the center of the bottom
discharging aystem, and ¢ large reservolr wos built in the centrel Zone,
The steom was introduced through a bundle of pipes, os ghown, which were con
nected individually into the spece leading to the lower resction zone. Th
length of the upper annulue was shortened, and the width of the resction .
zone was reduced to 3 inches, In additicn, the width of the combustion
chember' was reduced from 11.5 to 7 inches, During this period the outer
metollized steel retort tube was replaced with the specisl steel alloy re-
tort, and other improvements were mede in the plant. Experimental work we
conducted to find a better desigh for the center ges offteke, and the im-
proved offtake, having au opening of 2,56 square feet, was installed.

 The Deccmber test revesled ccnsidersble improvement in the smoothness
of operatlon of the plant. No major troubles developed, but it was obgerved
that, when moking gns at rates exceeding 14,000 cubic feet per hour, the 7
cher bBlown into the center officke pipe become excessive and inercesed rapidly,
as the gasification capacity wos: incrdased. - When making less than 1k,000 -7
cuble feet per hour, the cher blown -into the center offteke was not trouble~
some and could be handled by suiteble mechanical means. As capacities of
15,000 to 16,000 cubic feet ver hour wers reached; more fine dust traveled
away with the gas, but 1t did not create = problem in the scrubbing systems
The char-removing scraper performed its function without noticeable difficul
ties, .

1773 - 68~
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~ Figure 30, - Arrangement of generator for Grand Forks, N. Dak, pilet plant, 1948,
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For test 3, vwhich was made in Morch 1946, the center gos offteks was on-
lorged from 2,56 to & squure Teet, as chown In figure 29, Except for minor
imprevements in the cher-extrrction systen, no other changes wsre mode in the
plant. The enlargsd gas offtoke improved operating conditions Somewhat, but
blown-over char beecame significant when maxing mors then 15,000 cuvic Teot
por hour. An increcsc in tho 828 made from 12,000 to 15,000 cubic feet ber
hour ccusci the blown-over fuel to increase from 2.4 o £.5 pounds wey hour,
In the previous test with the smrlier offteke, the blowm-over char smounted

Tz !
te ebout 30 pounds per hour when moking 15,000 cutic fost of ans ner hogr,

The experimental work thus for indicetes that the retort arrangemont
shown &9 the right-hend diagren of Tigure 29 will be best Tor aighest capace
ity with noderete blown-over char, This crrangement vrovides for o Ewlfé—
inch roacticn zone, = shortoe upper reccllon zens, ond o longer lower
zone than were employsd during the M=arch 1945 mn., hs gupern-~
tor with the E-l/ﬁ—inch renciion zones is shown in more detail in Tigure 30,
which also indicotes 2 method for charging the retori, The piston charger,
a8 sacwn, wis bullt ond tested in the #hop, but it wog not used for chnerging
because of the posgibility of @03 lecks g

ettt 0

W

wer retction
Tne design of the

imﬁmkﬁﬁi%:M&@ﬂﬂﬁ@h

Figure 30 shows tho erringement of the senevnior fov testing during
1947 and 1988. The width of the anmalus is reduced o 2,25 inchos, sad
sultable alloy parts hove been specifiad.  The outcr wetort is o hent-
resisting nlloy casting having 25 percent caromium, 20 percent nickel, and
1.25 silicon (Yype 7). The woll thickmoss i 3/t=inch. Tag inner retort
is type 430 alloy sieel containing 17 percent chromlum, and the recupsrator

is type 309 alloy of 2% percent chromiunm and 12 bercent nickel, With the
reduced width of the reaction zone, the maximum jerperstures necessary wiih
this arrangement should not exceed 190C° F. when wAing gases having E,/CO
;tetlos of 2.0 to 2.5 at rates of 80 cubic feet per i

retort area,

Sur per gguare Yoot of




