TOM Resl L88 , U. S. BUREAT 0F MINES T-200
Frames 20951-60 HYDRO. DEMON. PLAKT DIV. :

OPERATING BAIANCE COF XOPPERS POWDEREQicOAInGENERATOR

Gasifi&é@%gn test on Bituminous Ccal Dust at Rheinpréussen"uine.

Analysis of dust - Hy0 1.35% :
Ash § .75 Upner aeating value 797? h. u./kg

.2’7

°ureﬁg 80.50
Sulfur used 1.288 TIower hesting value 774h h.u./kg

Yo 1.19 ~
_ 1.46
- 160.0

Analysis of nroduced synthesis gases (test valueS)
COs . 15. P Tpper he=t value 2550 k.u./kg

/

. €O 832, ,
§2 2. Lower heat v&lue 2347 i "
2 —te - :
100°u

Ges yleld (ck® gasification;
(.805 x 9&) g C gasrfved

kg coal = . 2.47 m/kg dust
g 5( m"’/C’ x 53 oo C -
zes c-—'

Hp Balance ' , . -
Hp in product gas 2 7 x .42 m33 - 1.038 »3/kz dust

o mPgag . .
Hg»;rom.feed po& ered coal C.X27 * 0.09 = .475
Hy, from decomposed steam o .563

Undecomposed steem 8t K = 2.3% &%

;X 2-1"? = /.868

1200° C. 2.34 x.15 x .42
. .1‘2 *

- Steam regq'd e L}l—
'~ Steam from raw. bowdered coal 02&
C. 0199/0 81
1.401___

_Actual reg’d steam —
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Steam decompos*tion based on add1t¢onal steam

. | .563/1.431 39.3%
Steam decomposition based on Ho content in gas .
produced = ) A42/{.520 + .351) _ 54 , 3%

Oxygen Bglange ,

O in gas produced (0.l5 + ¥2 ‘x 9 L7 o= 0.890_ m3
‘0§—frUm~decomposed—ste8m—6—763—"—2—~*——“*}4¥§}—“—'

Additional Oo. required ' - . 0.622
jAddIt*on51‘0§‘per onit sSynthesis gas : —
0.622 5 2.47 = 0.252 =
_ R o L
Heat Palance
- Input _
 Goal:s .1 kg Ho = 7977 h.u.
Stean: 1.%07 x 0.81 x 600 - 685 h.u. steam used in process
1,807 x 0.422 x 1200.~’ _712 h.u. excess steam -
= 937% h.u.
Outpuc L
2. il g m3 synthesis gas x 2387 = 5800 h.u.
diff. Ho - Hu 2.%7 x 203 510 h.u.
undecomposed steam-
0.868 x .81 x 600 422 h.u.
- —0.868 x.822-x 1200 - - 439 h.u.
C=loss 0.06 x 0.805 x 8000 397 h.u.
Sensible heat in Product gas . :
2.%47 x0.37 x 1200 ’ ‘ 1085 h.u.
Radiation + line loss , . 111 :
o 9374 h. u.

—?&%{7?44—x+%96—-—9—2—%—%eos~onrl—kg



-3-

Steam produced and used.
There iz available for stean nrodnction-

1095 + 439 =
ﬁﬁéte heat loss: |

0.868 x 0.367 x 300 = 96
2,470 x 0.330 x 300 =244

"Heat absorptien in wvasie hezt boliler:

Steam,nroduction 1103 X .9 = e

Steam consumption ( .05 kg at 3 at«)"

Excess steam (0. 52 kg at 16 8ts 350° c)

Fuel wequired

Proheat 1.407 m3 steam to 1zoo° c
Heat exchrnge loss (eff = 80%)
- -—— Total fusl reguired

Total‘Ef?fbien¢y

D 5800 + 390 « 72.5%
: J7: 2233 %% e

~ZJasification eff

5800 = 758

T-200

“153% h.u.

*guo h.u.
1075 h. u.

—685 h. u.
396~k.u.

712 hoL- ) . ) -
178 h.u.
S0 h.u./xg coal dust

Quant ty of povdered coal

Synthesis gas produced .

Tpper heatling value of gas preduced
Cénc. of CO 4+ Ho in gas produced
Fuel per kg dust

"On consumption O 252“m3fm3—8? gas =
Excoss steam production {16 ats, 3500)
Inlet temperature (preheat) =
Ste&?.cons?mption covered by ann. Brod
3 ate
Outlet temp.- of prodact g&s,after
gasific.

|]

Snmmary of Gonsumnt‘on + Production FigurésA

1 kg’
227 m§ /m3
2347 h.u.
384 2

850 h,u.

.52 kg
1200° C
1.05 kg

‘_1200 ©

usSt
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Gasification Test of Powdered Brown Coal from the Rheinpreussen Mine.

4inslysis of the raw powdered coal:

Water ‘ 13.00% . - ' N

Ash .- : 5,188 : .

Pure ¢ : - 56 2C% TUppoer Heat Value 5313 h.u.
B, 4 ,731% Iover °© T 5120 h.u.
STty coxbusticn C.33% : - .

O -+ N 20 q%

snalysis of gsses produced: (50% _ccncentra.tion)

cos 15.0% -
€O - 35.C% Upper hes.t val. 22&30 h.u,
?ﬂs R 45.0% —Lower " 2214 h.u.

B 1.0% ~difference 26 h.u.
Amount of gas: 1.84 nm3/kg rav povdered coal
c ga.sificationé , |

~,1.82%"X Oo 6 -x. O.ﬁ = 95—% G
.- O.%

g, balance : , . )
Hy in gas prodnced. ' 0.1450 /gﬁ .
Hg, from rav powdersd coal $.284 anw/
from steam: . 0.166 "
Decomposed steam: 0.1@6 b A
o valance:. |
O in the F’gas - . 0.365 n;:3/nm3
Op in ravw coal: 0.20 — = 0.076
) ’ x’- _EB_X fE;LB‘} -‘_ .
0> from steam: _0.166 = - 0.08 |
- - 5,159 nm

_ 02 from ocutside sources

u.205 "/nm3 synthesis ges
0.206 x _l.8§ = C. 379 mn3/kg powdered cos,l
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Steam Reduirements:

Décomposed steam: . C.166 i‘ZOBT = 0. 304 nms/kg raw coal

Undecomposéd steam, k = 1.6 1oco"*c)
1.6 x 0.1 230 35 2 1.8y - 0.716 nm3/ké-raw coal
tean réquired" 1.020 nms/?g rawv powdered coal

Steam from moisture in combustible 3. 1; - O.lGanmg/ké powd. coal.

.Deéomposition-of stean 0.304 = 359

.U

Eé&t.Bal&nce
-Brought in: ,

1 kg powdere& raw coal-v.n.v. 5313 h.u.
steam: 0.86 x 0.81 = 80C = 3317 " "
.86 x 0.#22 1250 = __ 334 " °

6164 heat units.

Produceds |
—1:84 amS 3¥~—g&s_gAé'1-Tt“/‘ K ; v on
d_ff, upper and lower h.u.: :
1.8% x 216 = 397 " *
uﬁdecompbsed stesam:
0.716 x 0.81 x7660 = 338 "
0.716 x 0’&1 x 100 = 293 " "
Sensible . heat of prod ga,s. '
. 1 8& X 0,366 x 1000 = .g25 " "

Radiation and conduction loss= 51 * " _
ST 6164 h.u.

~—§%§%’ x 100 = 2.95%,u;efarfed to 1 kg ray powdered coal
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Produced and consumed amounts o£ steam:

AvailsBIe for steam production: 6ﬁ& + 233

Waste hoet: O,Eié x 0.361 x 300 =
- 0 x 0.330 x 300 = 182 " "

Taken up from heat boilers

Steam product¢on- 3 atm = 706 x 0.9 - 0.97 kg =

Steam consumption: 3 atm ~Ugi?= = 0.6%

Excesa steam: 3 atm ; 0.33

?uel Requirements-

‘Preheatingz: 0.850 nm® steam to 1200° ¢
- Producer losses:( = 75%) .
Puel to be supplied:

Tctal efficiency: 4076 + 219 =
* 15'156“—5?7'_
Gas;fication efficiencys 4076

Supmary of Gonsunntion and'Product‘on figgres°

‘Rav povdered coal.“"
Sy ges. produc

lovwer h.v./ g&s produced'

'COncentration Cco + Ho —

Fusl to be supplied penm§§ W oowdered coal
02 consumption: 0. 206

Steam production, 3.&atm

Steam consumption, 3 8tim

‘Bxcess steam, 3 at. '

-Intake temperature (preheating)

Outlet temperature of the producsr ges
{v. heat flow sheet I.0.3, 173 467)

967 h.u.

261 " "
706 . n7° h.

. 36 n- _"1088

317 hfﬁ;
Jelé 17 '"

n ton -
lz " )]
579hu./ks

.. AW
povdered
coal

75.5%§

79.6%

TS

2214 r.u. -
80%

.u.

579 79 nm?/

Eéx_ngﬁ
— dQered
0.97

0.65 kg
1260 C.

1000° ¢

/s/ for Heinrich Koppers, G. .05,

‘W.M. Sternbersg
12/13/&6 o

‘1llegible.
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1 Ho 7YY M. |
Hu 7744 L.u. 4
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; - doiier
] )
- N
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COtHp- = /A

Heat Flow Diagram
fcr Prod of Synthesis
_Gas from Biiumincus
-Coal Dust ad
Eoppers-Lssen
— 6/17/43



