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20 407 242 66 131 39.]
30 409 289 875 130 42.3
40 410 321 11 133 47
50 412 347.1 £52 133 52
60 417 374 181 133 57.7
70 417 392.1 217.7 133.3 60.3
80 422 402 242 137 62
90 423 411 277 140 65
100 423 415 300 140 65
110 423 420 330 139 63
£20 424 423 352 138 63.3
130 420 422 366 140 60.7
140 420 422 373 143 63
150 415 420 380 142 63
160 415 412 386 140 60
170 415 412 386 140 60
180 : 415 407 386 140 56
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P19 1.6 ANBREIDIgRM IR TasnITa ruanfinounil 500 sermadon

1281 Tl T2 T3 T4 TS
10 3oz 202 76 102 30
20 410 254 90 102.73 30
30 413 304 112 109.8 37.6
40 419 347.2 140 113.37 53.1
50 427 37501 163 118 63
60 433 397.56 202 120.5 69
70 440 403.5 2337 122.75 75
80 445 407.7 257.5 130 30
90 450 422.1 280.5 133.1 87
100 453 430 300.5 140 87
110 450 430 320.1 145 92.3
120 443.5 421 3455 143 93
130 435.1 410 367.5 140.7 93
140 430 410 3773 7 137 92.7
150 430 410 380 133 88.3
160 427 410 386 133 90
170 427 408 384 133 91
180 427 406 384 133 91
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=

AT 6.7 ﬂ"}L@gﬂ%ﬂq@muqﬁﬁﬂmeﬁim’umnizmwwﬁuﬁfqmmm 600 aaAEaTa
1381 Ti T2 T3 T4 TS
10 495 330.7 80.1 123 365
20 500 3704 92.3 140 67.3
30 512 410.2 120.7 155 82.1
40 515 433.3 200.5 160.5 93.6
50 520.1 467.1 2703 165 103.6
60 530 4932 330.1 170.7 116.3
0 530 5023 380.5 170.7 120.3
30 530 5105 4102 170.7 124.5
90 527.5 512.1 453.1 170.7 1273
100 520 510 469.5 166.3 1273
110 519 508 475.1 166.3 127.3
120 518.5 507 488.3 166.3 1256
130 518.7 507 490.1 166.3 1205
140 518 507 491.3 166.3 120.5
150 518 507 491.3 166.5 118
160 518 507 491.3 166.5 118




A9 1.8 ANBRHVEIGIMNAATUIMUNANTIBINT T ATNANTIgIUIVNH 700 BeAniradus

89

I Tt T2 T3 T4 TS
10 603 401 281 180 80.1
20 607 438 337 183 167
30 610 470 383 185 127
40 617 510.7 422 1873 141
50 617 543.1 464.1 190.1 156
60 620 570 504 193 163
70 620 588.7 541.5 193 169
30 618 597.1 566.1 193 170
90 6le 603 580 188 170
100 615 603 587 187 170
110 614 600 590 187 167
120 610 600 591 187 164
130 607 600 590 187 160
140 607 600 590 187 160
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a1

AN 9.9 AEANTasg TR LA 93T BsHaNTigMaE 400 BeALTaTYS

fan Tl T2 T3 T4 TS
10 400 202 62 118 26
20 406 244 76 118 29.1
30 407 271 90 120 332
40 410 303 112 127 403
50 413 341 148.2 130 425
60 414 365 182 131 47.6
70 4212 377 207.7 131 51.2
80 423 389 240.2 131 553
90 423 401 268.1 131 60.2
100 423 409 300.5 131 63
110 430 413 320.1 131 65
120 430 415 345.5 131 67
130 430 416 3675 131 73
140 430 416 377.3 131 71
150 427 418 382 128 73
160 427 416 384 128 68
170 427 416 384 127 68
180 427 414 385 127 67
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A1319 .10 ANAREIEIREUNTAMIENS DRI TRITNANTEMIN 500 eI ITATHA

1381 Tl T2 T3 T4 T5
10 500 3t2 76.3 105 40.3
20 500 352 88 107.1 45
30 507 396 110.7 123 55.6
40 510 435 150.1 135 64
50 517 465 233 141 7.5
60 520 484.1 307 ) 152.1 88
70 520 495 381 155 97
&0 523 503 431 157 107
90 527 505 466.5 157 115
100 527 505 477 158 117
110 523 503 482 158 117
120 520 500 485 160 117
130 519 500 487 158 117
140 518 498 487 158 110
150 518 498 485 156 110
160 518 498 485 156 110
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AN 111 ANRREIBIGMNEATUMIA vt znaniiguun 600 avamaidea

nat Tl T2 T3 T4 TS
10 600 387 270 170.5 723
20 G605 427 3115 175 95
30 607 477 366.3 177 110
40 610 520.3 420 177 122
50 615 557 467.2 183 140.5
60 620 584 504 187 151
70 620 601 534 193 160
80 618 607 562 193 170
90 618 608 574 193 173
100 613 607 588 193 173
110 613 605 590.1 193 173
120 613 603 588.7 187 166
130 613 600 585 187 157
140 613 600 580 186 157




P11 912 ANRNTE99LUNTRAILMLLGNG 199t TNaNiigun R 700 asAaadae

94

1381 T1 T2 T3 T4 e
10 700 384 297 170.1 85.1
20 705 460 350.5 177.1 97
30 707 530 412.5 180 1137
40 712 603 484 183.3 133
50 720 667 544 185 147
60 728 6953 602 187.5 157
70 718 703.5 655 1914 166
80 715 707 674 188.3 164
90 710 708 681 183 164
100 710 703 689 183 164
L10 707 701.5 683 183 160
120 705 698 681 180 157
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PP X1 = xi/M1 yi Mol
(o) T8 C.A128472 DT 00 E I 3.20
PP H 6.14] 0.0613784 1| 0.06f3] 0.4770872 0.477
C 41.28] 0.4128472 0 52.47] 0.5247457 16| 0.0328] 0.254924 4.079
H %.14} 0.0613784 N 0.10[ 0.0010287 14| 0.0001] 0.0005711 0.008
¥] 52.47} 0.5247457 100 T 43 0.1287 Mol 7713
N 0.10] 0.0010287| - W 334.2338
PP Fuel kl.kg mol M g Kg Kifmol M)
HTE 23007105 T.08 321 200 1851 010 2505.39F
323576 0.48 1,00 0.43
Z030.05 2.08 16.00 63.20
0.07 0.01 14.00 0.11
104.36
133 Rz :43 RYmol
Exs 22327.05] 3376.08 0.10 2330.00[
N -
20T
167
0.08]  243.45
3235.76
2080.05
322288 Input Input
, mput . " Char tar Input CP T
TO 3.000 0.030 0.030 Em_ B0JCO T5178] 0015176 31.86 400
HZ 0.220 0.262 0.262 H2 4701} 0014701 29.581
CH4 3.730 4.434 4,434 CH4 mammm.mmmw 0.02155896
cO2 mo.,.wam. 35.865 36,865 coz 22810 0.02281 51.55
N2 47.000 55.873 55.873] N2 15046 0.015046 31,394
§4.120 20 12208 0.014209




148

Char TP Al T XUMI W1 Mol PP X Mt XM Y1 Mol
13,77 01577192 12 0.0115] 0.08447492 1014 38.35] (h3835144 12 0.0320] 0.0452864 0.5%1
PP H 7.52] 0.0751808 1 0.0752] 0.5534058 0.553|H 6l.65] 0.6164856 1 0.6165] 0.9507136 0.951
C 13.77] 01371192 10 7871} 0.7870999 te 0.0492| 0.3621149| 57940 0.00 [{] 16 0.0000 0 o.coo._
H 7.52| 0.0751808 N 0.00 0 t4 0.0000 0 0.000IN 0.00 0 14 0.0000 0 0.000]
0 78.71| 0.7870599] 100 | 43 0.1359 Mol 7361 T00 1 43 0.6484 Mol 1,342
N 0.00 0 M 316.,6228
PP Fuel KI.Kg mol M g Kg Kimol . MJ pp Fuel kJ.Kg . mol M g Kg Klmol MJ
TERS 16975.34 112 1.01 12.00 1217 011 1785, AEHS 100055.01 1.09 059 12.00 710 0.01 3U5.24};
1079.40 0.50 1.00 0.55 3005.86 .95 1.00 0.95
2547.80 3.19 16.00 92.770 20802.01 0.00 16.00 0.00
0.10 0,00 14.00 0.00 0.00 0.00 14,00 0.00
105.42 , . 8.03
133 Re Kg R /mol TP ks Kz
Exs 13646.68] 112624 011} 143863 ; 85124791 3136.30
4.13 0.00
2096.99 17195.41
2.30] 000 ‘
.12 34,59 0.00 0.00
1079.40 3005.86
2547.80 20852.01
-3334.23 0.00
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nisAnusuugaansanltiafasesluldiqruuni 400

wiamdn Mss male
Kpa m3kg kmol 400 g MATAGIL 1 kmole SINAN AN fragtion welght
P v n R m Vi nifn M miznixM {mi/m vi pi
co a033g| o080 000003 83143 673 28 0.804 co aoof oo03] 2800 o84 003] o084} o08] 303
H2 0.22243] 0004 0.00000| 8.3143 673 2 ¢.000 H2 0.22] 000 200 0.0 C00| 0.00§f oodf o2
Ché 3.77218] 0.074] 0.00005| B.3143 673 16 0.799)] CH4 373 o004 A.m.cm 0.60 002[ o6o] oo7f 377
Co2 305708] 0.599] 0.00327| 8.3143 673 24| 143.667 co2 3047|  0.30] 4400 13.27 048] 13.27] 060 3051
N2 475331 0.933] 000792| 83143 673 28| 221.875) N2 47.00]  0.47| 2800 13.16 0.47] 13.36f 083 47.53
_ _ 367.245]g ” 27.88]sum_M 27.88
H20 10.755g sum_R 298.25
Char Kpa.m3 612 \% 1.98
ar Knola.k T0.0000g o 3000 4.957] 2957 [kmolek  x1 M XUMI Y1 Mol
TN 1000.000 g H2 0040 0.066f  0.066 TSIl O.138] 12.000] GOL1] 0.083] 1019
_o_.s 3.820] 8312) 6312JH T80 0075 1.0000 0073 0553 0.553
co2 40,000 66.094|  66.084]0 TB. 10| 0.787] 16.000] 0.045] 0.362] 5.794
. N2 13.660| 22571| 22571|N U.000[  0.000| 14.000] 0.000f 0.000] 0.000
60.620 100.000 1.000 43.000 0.136 Mol 1.361
Fuel mole Char mole lar mole M 316.52
C 12] 4128 a8 ¢ ) EEX 1014] ¢ 12] 38.3514] 0591} 193351 193351
H 1| 6.4 0477] H 1 7.52 0553 H 1} 61.6486] C.851] 0.1508 150.8012
0 6] 5247 4078 O 16 78.71 5794] O© 16 0f 0.000 21.5378 5.50061
N 14 0.10 0.008] N 14 000 0000 N 14 O] 0000 4.83105 1831.054
43 100 Ed_ 43 100 7.361 43 100]  1.542| 0.02982 29.91918
M m&.wmwm_ 316.52281 M 66.3125
ANARKRUNT Char Tar
C R C N CH4 coz N2 C H 0 N H © N
3209 0477 4079 0.008 0.000 0.0s0{ 3265 7.924 1014| 0553f 5704 0000 58] 085| 000] 000

29919
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PP

Roulrzney OEZ338 |JEBO0 [N ERS |7 OUIPAN wIWLIENaU o e JOE2538 [0500a | R X EHoh outpAN
MJ of Input MJ mol-1 M |of Input
input  {Fual 7.49593 {input Fuel 2.992f; 6.97
H2G(Fuel 0 H20(Fuel]  0.63 0.00
Ash 0 Ash 0238 0 0.00
Total 749593 Total 597
[Gotput [cO0 0.032| 0.100f 0.01a18f 0.115 0003 0.4 Output  |CO 002|002t 001 0.00 0.01
Az 0.000]  0.095| 0.0147f 0.08] 0.000]  0.00 Iz Co00|  0.019] o0 G0 0.00
CHa D.050]  0.150] 0.02158]  0.172| 0.007]  0.10] CH4 0.050] 0042|  od4| 00| 000 0.04
coz 3265 0.140] 002281| 0.172| 0488| 651 co2 3265 0038|  001| . 005] €18 231
N2 3.065]  0.009| 001505 0.114| 03z24] 4.3 N2 3265] -0.111] 0.11418  0.003] GO1 0.14
INO 0.588 0,135 0 0,135 0.081 1.08 _IMO 0.598 -0.005 0.01 0.005 0.00 0.04
Char 1034]  1.790 3461]  46.17 FQE 7034]  1.439 275 | 38.90
Tar 0.451] 0805 0.000 o.oo1 Tar 0151 0.685 0.00 0.00
Ash 0013 0057|0028 0031 0001 0.3 Ash 0013 0037] o026 0011] 000 D02
Total 7364 mm.ma_ Total 236
0.682
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T _ éo”_{ o | . v 557

a b [+ d h+ H a b c d h+ H
30962 2433 028 0 -120.802 -110477 ay Moma—;g 51128 4368  -1.469 0 -413.888 393521 ay 34.4091
b/2xy2 0.55 biZxy?  0.9892
oyt 0.42 oyl 218278
df3y3 0.00 d3y3 0
12020 31.089 0.37397 ) «9003.18] h 376305
0.11054 0.26343 1147382 17216.1
||

8 b [ d h+ H a b c d h+ H
11933 77647 0142 18414 -85.242 74872 ay 8.030009] 26.882 3596 0105 5 7823 0 ay 18.0918
oz 17584280 bizxy2 08121
56.8147 21589.6 cy-1 02109955 cy-1 0.15602
draya  -1.870993 ady3 0
h -57708.79} h 10924.7
17163.21 10924.7
[ 2
y 0.67 y 0.67

a b c d h+ H b ¢ d h+ H
30418 2544 0238 0 9982 0 ay 20.471314]F 34376 7.841  -0.423 0 253871 -241856 ay 23,135
biexy2 05761257 . bi2xy2 177579
cy-1 -0.35364 cy-i -D.62853
d/3y3 0 ar3ya 0
h 11419.08 h -228332
11419,08 13524.3

[ ]
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EX

—
T — >oo_< 673,00 y 673.00
cP Td R P PO H cp Td R p PO
32629 mmE 3.0339 1 Ay 21959.32 53.136 mmE 30,5400 Ay 35760.53
298 bl2xy2 7921.22 . 208 biZxy2  12899.63
cy-1 230.69 cy-1 710,47
30111.23] 4937063
Y 673,00 Y 673.00
cp Td R P PO H cP Td R P PO
56,8147 mmE 3.77215 1 Ay 3823631 , mmE 0.22249 Ay 20050.02
298 blxy2  137e270) 298 bi2xy2 7232.48
A 1.702 1.702{ 56.8147 Cy-t 275,96 cy-1 -312.39
B 0.00908 6.11151
c -2.2E-08 -0.98014 52304.97 26070.12
D 0 6.83337
¥ £73.00 ¥ 673.00
cP Td R P PO H PO
3213 mmE 47.5311 1 Ay 21824.16 0 Ay 2092290
298 bi2xy2 7800.32 bi2xy2 7547.36
cy-1 802.62 cy-1 #NUM!
30227.10 #NUM!
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W X1 Mi X1 ¥i Mol
C 45.07]  0.45069 12 0.0300] 0.3241703 3.800]
WwC H 5.70] 0.0569551 1 0.0570| 0.4515312 0.452
C 49.07|  0.4%069 0, 45.02] 0.4501643 16 0.0281| 0.2230521 3.569
H 5.70] 0.0569551 N 0.22 0.0021906 14 0.0002[ 0.0012405 0.017
0 45.02] 0.4501643 100 1 43 0.1261 Mol 7.928
N 0.22] 0.0021906 M 340.6974
WL Fuel kI'Kg mo! g Kg Kl/mol MJ
EHS 23810.70 1.07 389 12.00 48,08 0.10
384587 0.43 1.00 0.45
1930.14 357 16.00 57.10
0.06 0.02 14.00 0.24
104.48
TP kIRg X: RITmol
Lixs 24549.64] 401276 0.10 CO 3.10 5.04
2.36 H2 0.31 0.50
1588.63 CH4 1.30 2.1
-1.43 Cco2 5.60 9.10
0.07 261.26{. N2 51.23 83.25
3845.87 L 61.54
1930.14
~1906,94 Input Input
Input Char tar Input CP T
TnPuL WC Chal Tar 24,220 C.242 O.Eﬂ Bal 20]cO 8955] 0.008955]  30.407 400
C 49.07]" 0.49069 H2 0.088 0.112 0.112 H2 1470t 0.014701 20,581
H 5.0 o.o&.omm_ CH4 21,500 27.216 27.216 CH4 215689.5962| 0.0215896
1 [0] 45.02] 0.4501643 C02 30.770 38.950 36,950 co2 12868 0.012899 57.313
N 0.22] 0.0021906 N2 2.420 3.063 3.063 N2 8805]  0.008905 30.086
78.998 H20 14200]  0.014208
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Char WT X1 ™ XUMIT i Mot T 3 i XUMT W “TMo!
73201 02315001 TIT 0.0103] U.1383553 : T00.00 T I 0085 T Y2000
WC H 72 00771933 T 0.0772 0.5523546 0.553H ) 0 T 0.0000 o_ 0.000
T 73.20] 0.2319901 ¢ 59.07] 0.6507377 T8 0.0432] 0.3000216 3.944)0 .00 0 T6{ 0.0000 o_ 0,000
H 7.72| 0.0771933 N 0.01] 7.897E-03 14[  0.0000] 4.037E-05 0.001]N 0.00 0 14]  0.0000 o 0.000
0 69.07[ 0.6007377 T00 T 33 0.1397 Mol 7.158 100 | 33 0.0833 Mol 72000
N 0.01[ 7.897E-05 M 307.7969
WC Fuel kI Kg mol M g Kg K)/mol MI wC Fuel kl.Kg mol M. g Kg KJ/mol
THS TOA%83] 10 T35 TZ.00 19.03 IO 2030.60 kYL IT AL T 200 200 144.00 004 AT.52
T8I8.26] —0.53 T.00 0.55 TRIT.67 .00 T.00 0.00
261399 707 16.00 7311 0.00 .00 T6.00 0.0
0.09 0.00 14.00 0.01 0.00 0.00 14.00 0.00
99.60 144.00
\Y® TERE Re R7mol L Rz Rz Rlmol
Exs 17618.02] 189717 0.10] 175471 32387 SLTL9 0.14] 4930.38]:
3.63 0.00
2153.12 0.00
=N L] 0.00
0.10]  156.27 0.00 0.00 }
1818.26 7837.68
261599 0.00
297603 0.00
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miAuumqnsuarlwlslsiasesluliifgnugil 400

wadawrin Mss mole
Kpa mikg  kmol K 400 g N9ATMATY 1 kmole SINAAYTHAN fraction weight
P v A R T M m Vi nifn M mi=nixM |mifm vi pi
co 24.49 0.548] 0.00240| 83143 673 28 67.204 co 24,22 024 28.00 6.78 0.28 6.78 0.55 24,49
H2 0.09 0.002] 0.00C00| 83143 673 2 0.000 H2 0.09 0.00 2.00 0.00 0.00 0.00 0.00 c.09
CH4a 21.74 0.487} 0.00182| 8.3143 673 16 30.261 CH4 21.50 0.22 16.00 3.44 0.14 344 0.49 21,74
co2 31.12 0.897] 0.00387| B.3143 673 44]  170.448 co2 30.77 0.31 44.00 13.54 .55 13.54 0.70 31,12
N2 245 0.055{ ©.00002| 8.3143 673 28 0671 N2 242 0.02 28,00 0.68 0.03 0.68 0.05 245
268.585]g . 24.44)sum_M 24.44
H20 61.415]g sum_R 340.18
Char Kpa.m3 ﬂm_ v 2.28
tar kmola.k 40.000]g ole.k X1 Mi XMLyl o]
Fo 1000.000 g [o —24.2200 0.242] 12.000] 0.020[ 0.357] 4.
H . 0.001] 1.6G00T 0.001] 0.0le] 0.0l6
o) TT.500] 0.213] 16,000 0.013] 0238} 3.
N 10770 0.30%| 14000] 0.022] 0.389| .44
76.518 (0.766 43.000 0.056 Mol C.mum_ ’
Fuel mole Char mole tar ' mole \ ' M 582.99
C 12| a907 3890 cC 12|  23.20 186t] © 12| 100.00f 12.00C| 20468 2046.805
H 1 570 0452 H 1 772 0.553 H 1 0.00 0.000] 0.07752 77.51938
[+ 16] 45.02 3.569 6] 16| 69.07 4,944 o] 16 0.00 0.000 215378 9.40433
N 14 0.22 0.017 N 14 0.01 0.00% N 14 0.00 0.000] 1.84806 1848.064
43 100 7.928 43 100 7.158 43 100] 12.000] 0.11734 117.3374
M 340.69738 M 307.79655 M 516
AUAAANNT Char Tar
c H [} N H2 CH4 coz N2 H [} N H [¢] N
3.89 0.45 3.57 0.02 2.40 0.00 1.89 .87 002 1.66 0.55 4.94 0.00 , 12.00 0.00 0.00

9334
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PP

RouLTIRY  [molr JEHs  JOE283a JOESDU N EHS [% OUAN ARLTENaL mmon - JEns - JdeZ9%a Jasosa T X EF]% QUIpAN
MJ of Input MJ Jof Input
Jinput |Fuel 2,933 7.91193 frpat [Feel 7.52
HzO(Fue]  0.53 0 H20(Fue] 0.00
Ash 0.238 0 0 Ash 0.00
Total 7.91193 Total 7.52
Cuiput | |CO 2400]  C.106] 0.00896] 0.115]  0.254]  3.21 Outpdt . [CO ZA00] 0021 GOTf 0.07 T |
2 0.000] C.015] 0.0147] 0.000[ 0.000] . 0.00 ne 0000  0.018]  0.01 0.00 500
Tz | 1801 0.4150] 0.02158] 072 0264 m.m.m.__ CHa 7831 O04z|  0.01] 008|049 132
coz 3874]  0.158] 00123 0.172 0617 780 ) co2 3874|0038  0.01] 005 018 2.54
NZ 3874] -0.009] 0.00831] 0.0G0| -0.034]  -0.44 NZ 3.874) -0.111| D.17418] 0.003] 0.01 G35
20 3413 0135 Bf 0.435] 0.487 m.mm_ HZO 3.412] 0008|001 OO0} 0.02 0.23}
Char 3.047| 2041 2177 m»..__m_ Char Z047|  1.755 350 | 4r.74
Tar 0.078| 4.125 0.366]  4.63 Tar 0.078] 4430 (XT] 5.08
Ash 0.013| 0.057] 0.02] 0031 0001 003 Ash 0013| 0037 0026] 0.011] 000 0.02
Total 6.125 ﬁ.ﬁ_ Total 437 | 5805
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T _ Loo_,. 0.67 i ¥ 067
a b c d h+ H : a b c . h+ H
30962 2439 028 0 -120.809 -110477 ay mo_%_m%w ¢ 51428 4368 -1.469 0 -413.866 -333521 ay 34,4091
bi2xy2 0.55 bxyz  0.8892
cy-1 -0.42 cy-1 -2.18276
diaya 0.00 didya 0
12020 31.083 0.37397 h -§9003.18 - n -376305
-0.11054 0.26343 11473.82 172161
[ [
¥ 0.67 y 0.67
a b c d h+ H a b ¢ h+ H
11933 77647 0142 -1B.414 -81.242 -74872 ay £.030809 wﬁ%@ 26887 3586  0.105 o -7.823 0 ay 18,0018
broxy2 17584288 bi2xy? 08121
56.8147 215896 cy-1 02109956 ey-1 0.15602
oy -1.870983 dr3y3 0
h -57708.79 h 10024.7
17463.21 10924.7
| s
¥ 067 y 0.67
b ¢ d h+ H a b c ht H
2544 0238 0 -9.982 0 ay 34376 7.841 D423 0 -253.871 -241856 ay 23135
b2g2  0.5761257) bixy2 177571
ey-1 -0.35364 eyl 0.62853
ai3y3 0 di3ya 0
h h 228332
13524.3
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158

cy-1 186.03]

29610.52

T GO0y B673.00 v 673.00]
R P PO H cp Td ] P PO H
25 8.3143] 24.4937 1 A 21050, 32|CB RS 53.136 25 8.3143] 31.1177 7 A 35760.53
[+ y i 554 y
208 bi2xy? 7921.22 208 bi2xy2?  12899.63
cy-1 §64.81 cy-1 714.57)
30545.35 49374.72
Y 673,00 m 673.00
cP Td R P ) R p PO
56.8147 25[83743] 21.743 A 38236.31 |45 25 83743] 0.0893 A 20050.02
298 bi2xy2 1379270 298 bi2xy2 7232.49]
A 1,702  1.702] 56.8147 cy-1 640.05 cy-1 -502.14
I= 0.00308 6.11151
c -2.2E-06 -0.98014 52669.06 26780.37
lo 0 6.63337
y 673.00 y 673.00
cp Td R P PO R p PO
32.131 mmE 2.44735 Ay 21624.16 mmE 0 Ay 20922.90
298 Bi2xy2 7800.32 208 bi2xy2 754736}

cy-1 ANUMI

HNUM!
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- EX

T _ mum_< 208.00 " 208,00
CP Td R P PO H R PQ
29.072 MmE 24.4937 Ay 8663.48 mmE NTT Ay 14141.33
298 bioxy2 0.00 208 D2xy2 0.00
cy-1 664.81 cy-1 714,57
328,27 11855.89]
v 298.00 v 298.00
cp Td R p PO H cp Td R PO
350528 25 83143] 21743 Ay agm.:_.“ 28871 25[ 83143} 00093 Ay 8603.56]
298 bi2xy2 o.00f 208 bi2xy2 0.00
A 1,702 ZSE oy-1 B40.05 cy-1 -mom.:ﬁ
1B 0.00908 2.70614
c 22606 019217 11085.79 8101.42
lo 0 421597
y 298.00 ¥ 298.00
cp Td R P PO H cp Td R PO
31.908 mmE 2.44735 Ay 9508.58 Mﬂm@% 29.071 mmE B Ay 8663.16
208 bi2xy2 0.00 298 of2xy2 0.00
cy-1 186.03 cy-1 #NUMI
9694.62 #NUM!
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RDF X1 Mi XYM1 yi Mol
C 5341 REXTY) TZT O.0528] O3106782]  3.128]
RDF H 10.07 0.1007 1 0.1007] 0.5920573 0.592
C 63.41 0.6341 &) 26,01 0.26012 16 0.0163} 0.0955846 1.529
H 10.07 0.1007 N 0.40 0.004 14 0.0003| 0.0016798 0.024
(o] 20.01 026012 99892  0.99892 43 0.1701 Mot 5.873
N 0.40 0.004 M 2520419
RDF Fuel klKkg mol g Kg Kiimol MJ
EHS 36404.97 1.04 3.3 12.00 44,74 0.07)  2557.24 m?* %10 a
4969.86 0.59 1.00 .59 '
3412.61 1.53 16.00 24.47
0.03 0.02 14.00 0.33
70.13
12 klikg Kg Ki/mol
Exs 34662.26] 518554 0.07] 243082 CO 10.46 10.81
1.37 H2 0.07 0.07
Z508.79 CH4 24.09 24.89
-0.83 co2 29.81 30.80
0.04 284.07 N2 32.36 33.43
3965.87 96.79 ,.
341261
~T101.89 Input Input
Input Char tar Input CP T
InPut RDF Q_E iar cO 3.820 0.038 0.038 cpc_ 48] () 8955]  0.008955 30.407 400
C 63.41 0.6341 H2 0.004 0.004 0.004 H2 14701} 0.014701 29.581
H 10.07 0.1607 CHa 221 2.304 NmE_ CH4 21589.5982[  0.0215836
O 26,0 0.26012 o2 35.189 36.668 mm.mmm_ coz2 12800] 0.012899 57.313
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mgAaunnansaiwiriadaneslulifigumngii 400

wniwiln Mss mole
Kpa makg  kmot K a0 g TR 1 kmole SINANTHAN fraction welght
P v n R T M m Viv nifn M mi=nix |mi/m vi pi
co 3.86| o0.0es] 000005} 8.3143 673 28 1267 CO 3s2] o004 2800 107 003 107] o7 386
Hz 0.00] 0.000] 0-00000f B.3143 673 2 0.600| H2 0.0c] 000 200f 000 000|000 000 000
CH4 2.24] 0038] 000002] 8.3143 673 16 0.243 CHa 221| 002| 16.00|  0.35 00%|  0.35| 004 224
co2 35.50]  0.604] O003ed| B.3143 573 43| 169.017 co2 3519 035  44.00| 15.48 048] 15.48] 060 3559
N2 5536) 0.940] 0.00930| 8.3143 673 28] 260.299 N2 5474 055 28.00| 15.33 048]  15.33]  0.94] 65.36
43082619 32.23sum_M 32.23
H20 S.174lg sum_R [ 257.92
Char Kpa.m3 540] Y vz
tar kmole.k 20.000]g ole.k x1 M1 XML oy Mol
7N 1000000 g C To008] 0.431] 12.000] 0.038] O.l12] 1.345
H X 0281 1.000] 0281 o.mg
O To.530] 0268} 16.000] 00171 0.050] 0.801
N C.031] 0.000] 140007 0.000] 0.000] 0.001
100.000 1.000 43.000 0,335 Mol 2.984]
Fue! mole Char mole tar mole M 128.33
C 12| e3.41 a7z ¢C 12|~ as07 1345] © 12| 8177 3.286] 4.20779 4207.793
H 1 1007 o522 H i| 2807 0.838] H 1| 1823 o0.728} 0.11647 116.4667
) 18] 2601 1528 O o[ 2683 0.801] © 16|  0.00] 0.00G 21.5378 7.06575
N 74 0.40 0.024] N 14| 003 0.001] N 14| 000| D.0CC| 2.13826 2138.259
43 69.892 5873 43 100 2.984 43 00| 3.094] 0.07919 79.19478
] 25254101 W 128.33532 ) 71703
AUARANNT Char ‘
~o _: _z _:m _o_.x _08 _zm _1 _o _z __._ _ . _z _
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PP

AaRIEnEy - [moD  [EMs . |OE2esA [JES0U [N EMS |% ouloAN FNLENEY mmon |EHs . JdE29%a |osova 1 % EF[ % OUIP/AN
MJ of Input Wd mol-i] MJ |of Input
{input Fuel 3.960 10.126 linput Fuel 3.860[: 9.63
H2G(Fue 0.53 Q H20(Fue| 0.563 0.00
Ash 0.238 0 Q Ash 0.238 0 0.00
Total 10.126 Total 9.63
Output OO. 0.045 0.106] 0.00896 0.135 0.005 0.05 Output  |CO 0.045 0.021 0.01 0.00 0.1
H2 0.000 0.085] 0.0147 0.109 0.000 0.00 HZ 0.000 0.019 0.01 0.00 0.00)
CH4 0.015 0.150] 0.02159 0.112 0.002 0.02 CH4 0.015 0.042 0.01 005 0.00 0.01
co2 3.541 0.159| 0.012% 0.172 0.812 6.04 Co2 3.841 0.038] 0.01 0.05f 0G.19 1.97
N2 3.841 0.105| 0.00891 0.114 0.404 3.99 N2 3.841] -0.111] 0.11418 0.003] 001 0.12
H20 0.510 0.135 ] 0.135 0.089 o.mm— H20 0.510] -0.005 0.01 0.005] 000 0.03)
Char 4.208 1.693 7128 70.36) Char 4,208 1.497 6.30 65.43)
Tar 0.116] 2,103 0.245 242 Tar 0.116] 1.267 023 2.38]
Ash 0.013] 0.057( 0.026] 0.031 0.001 0.03 Ash 0013} 0.037] 0028 0.011| 0.0 0.02
Tolal 5.463 83,604 Total 6.73 69.97
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T _ »8_,. T _ Y 067

a b [ d h+ H b h+ H
309062 2439 028 0 -120.809 -110477 ay 51128 4368  -1.469 0 -413.886 -393521 ay 34.4091
bi2xy2 0.55 b/2xy?2 0.9892
cy-1 0.42 cy-1 218276
d3ya 0.00 diay3 0
12029 31.089 0.37397 h -95003,18 h -376305
-0,11054 0.26343 11473.82 17216.1
y 0.67 y g

a b [+ d h+ H b h+ H
11.933 77.647 0,142 -18414 -81.242 -T4872 ay 8.030209 26,882 3.588 0.105 0 -7.823 0 ay 18.0916
bi2xy2  17.584289 bizy2 08121
§6.8147 215806 oy-1 02109955 | eyl 0.15602
d3y3  -1.870993 ' d/3y3 0
b -57708.79 B 10924.7
17163.21 10924.7
B
¥ 0.67 y 0.67

a b c d . h+ H b h+ H
0418 2544 0238 0 9982 D ay ..No.ﬁaz_.. Mﬁ% 34376 784 0423 0 -253.87% -241856 ay 23.135
b2xy2  05TE1257) b2 477570
cy-1 -0.35364 oyl 062853
day3 0 day3 0
h 11419.08] h 228332
11419.08 ._m.mML.w




T _ .Hoo_v. B15.00 Y 573.00
cp Td R p PO H cP Td R 2 PO
32.629 EE 386276 1 Ay 21959.32 53.136 mmE 35.5866 Ay 3576753
208 br2xy2 792122 208 bi2xy? 1289963
oy-1 280.89 oy-1 742,46
30161.43 48402 62]
Y 673.00] v ma.cc_
cp Td R p Fo H cP Td R p PO
56.8147 25 B.3143| 2.23508 1 Ay mmmmm.ﬁ_%w et 20792 mmg 0.00384 Ay 20050.02
298 oi2xy2 1379270 208 bl2xy2 7232.49
A 1702 1.702f 568347 ey-1 167.26| oy-1 116724
B 0.00908 6.11151
c 22606 -0.98014 5219627 26115.27
Ie 0 6.83337
y 673.00 ¥ 673.00
cP Td R p PO H cp Td R p PO
32131 mmE 55.3611 1 Ay Emmn.._m_mw GRS 31,089 mmE 0 Ay 20922.901
Bl
208 br2xy2 7800.32 298 bi2xy2 7547.36
cy-1 834,31 cy-1 ENUM!
30258.80 HNUM!




F
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PP
C 41.28f 0.4128472
H 6.14] 0.0613784
0 3247| 0.3247457
N 0.10] 0.0010287
PP ruel kI.Kg mol Kg KJmol M)
|26 0TS T.0% T 1Z000 3831 010 2305.30
3233.76 048 T.00 0.48
2080.05 T08 16.00 6326
0.07 )| T3.00 0.1
103436
PP IKURE e Kol
s 22327.03|  3376.18 0.10| 2330.00F
L]
T712.01
147
0.08] 243.45
3235.76
2080.05

~3222.88

PF Xl M1 XM wi Mol
[o 4l.25] V.4128472 12 0.0344] (.2674176 3,20
H 6.14( 0,0613784 1 0.0614] 0.4770872 0.477
O 52.47} 0.5247457 16 0.0328| 0.254924 4079
N 0.10] 0.0010287 14 0.0001] 0.0005711 0,008
160 1 43 0.1257 Mol 1713
M 334.2338
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Char PP Xl M1 XM yi Mol X1 M1 xi/Mi1 yi Mol
TTo0] D380 3T G.0200] U.2104028 %] 303 0.1205 T U.0100] 0.1534624 T35%
PP H G0 0.0689 I[ 0.06%5] 0.5129133 0.313H T.00 ] T 0.0000 0 0.000
T 3469 0.3460 0 SE3I 0.3831 To[ 0.0364] 02712983 733140 . 05795 T6| 00550 0.8435376]  13.320
H 6.89] 0.0689 N “6.11] 00011 4] 0.0001] 0.0005849 0.008]N .00 0 14]  0.0000 0 0.000
0 3831 0.5831 100 T 3 0.1343 Mol 7844 100 T 3 0.0650 Mol 13382
N 0111 00011 i 320.1056
PP Fuel KIKg ~ mol M g Kg Kl/mol MJ PP Fuel klKg  mol M £ Kg KJ/mol
IS8 00075 T00 TSR 12.00 1099 QY AL BTy Z2A[ES 337531 IWK] 135 12.00 p I WL U2 TUOR.2I00;
i b33 U3l T.00 0,31 T33.44 o0 .00 0.00
333593 3 600 3943 0.00 K] 1600 21646
0.07 0.01 14.00 0.1 0.11 0.00 14.00 0.00
101,07 A 238.70
P |O/RE 6 R0l e 13136 63 RJ7mol
Fxs T 2087257} 2836.8% 0.10] 2109 81 Za 2 T Exs A133.4] 985.42 0.24] " 986.65
3.06 — 4.62
192180 0.00
BR:L] 270
0.09)  225.99 0.00 0.00
271889 044,44
2334.94 0.00
~2470.07 _ _ -3725.65




msiaunrnaugainlilalareslulifgrimndi 400

WINIWYIN Mss mole
Kpa m3kg  kmol 500 g AR 1 kmole anfingaan fraction  weight
P v n [R M m VitV nifn M mi=nixM [mi/m vi pi
co 100462 0.188] 000032] 83143 773 28 8.893 co 1082 o1 2800 308 oo0o| 03| o419 1095
HZ 0.19401]  0.003] 0.00000} 8.3143| 773 3 0.000 2 08| 000] 200 00 B.oo|  GoD| 000|019
CH4 | 24.1787] 0412| U000155] B8.3143| 773 6| 24.797 CHa 2391|024} 1600] 383 0.12| 383|041 24.18
coz 24.4486) 0.757) 0.00524] B.3143| 773 24| 230433 ToZ B[ 0Aa| 400 1934 560|. 19.34]  0.76| 44.45
Nz 21.3615]  0.364] 0.00121] 8.3143] 773 28| 33.808 N2 22| 021]  28.00] 691 0.18|  591|  0.36| 21.36
287,991 ’ 32.11]sum_M 2.4
He0 To08{y sum_R T58.00
Char Kpa.m3 550 v 1,72
tar Kmole.K B1.0000g —oo T0.720] 10.824]  10.824 Kmolek . Xl 1§ XUMT 91 Mot
FoTY 1000.000 g 2 0.190] 0192 0.192]C 3T000] 0.347] 12.000] 0029 UZ13] 2.582
152009 550 cHa 23660 23.010| 23.810JH 6.300] 0.069| 1.000j 0.089| 0503 0.313
5 o2 43530 43.952 &m.mwm_o D8.310| 0.583| 16.000] 0.036] 0.271} 4.331
- Nz 20,920 21.123| 21.123|N C.110|  0.001[ 14.000] 0.000[ 0.00If 0.00%
996,040 100,000 1000 43.000 0.134 Mol 7.444
Fuel rmole Char mole tar male M 320.11
C 12| 41.28 a8l C 2] 349|  2s582] © 12]  +2.08] 1.854] 1.71818 1718.18
H 11 614 0477 H 1| 689 o0s3] H 1 o 0.006] 0.12246 i22.461
0 16 5247 A0re] O 6 58.31 7341] 0O 16| 87.95] 13.529 215378 7.83593
N 4] 0.40 ooos| N 1 oM D.008] W 14 o[ 0o000| 164555 184555
a3 100 7.773 a3 06| 7444 a3 00| 153B2| 0.24235 242.345
M 304.2338 WM 320.10564 ™ 661,432 ;
ANARANNNT Char Tar
T H 0 N H2 THa coz N2 JC H 0 N H 0 N TH20
3209] 0.477| 4079 0.008 0318 0.000 1550|5237 1210 2582 0513 4341 0008 1854 0.000] 13528 0.000

589
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4

mwnTEney o JEHS dE293a |AEBO0 0 X ENs %6 OUtpiN FIuLTENBY nimolr - JEHS dE203a | |d500a ™ x EH %6 OULDAN
MJ mol-1 MJ of Input M) mol-1 MJ fof input
_r.:ucﬂ wcm_ 7.49593 finput Fuel : 6.97
‘ H20(Fue 0 HZowue| 053] O 0.00
Ash 0 Ash 0.238 ) 0.00
_..a_m_ 7.49593 ot 697
foutett o O3T8|  0.135] 0.01208| 0.147] 0.043]  0.57| Output|CO 0516| 00z4]  0.01] 007 0.15
CF 0000 0.127] 001175] 0.138] 0.000] 000 nz 0000 0023|001 0.00 500
CHa |- 1.680] 0.201] 0.02065] 02301 0311] 4.5 CHa 1550 0.055] 041]  0.07] 0.10 47|
To2 5237| 0.052] 0.17175] 0224] 0.272f 362 co2 5237| 00al| 001 005 o028 2.00
Nz TZ10|  0.158] GOI175] -0.146] 0191} 255 N2 T3TG[0.143| 0.14589] 0003|000 .05
20 3945| 0.160| 0.01421] 0.174] 0832  8.43) FZ0 3945 -0008] 003 0005] 0.02 28
Char 1718  2.326 3.996]  53.31 Char 1.718] 2110 363 | 52.00
Tar 0122 1.068 0131|175 Tar G2z 0.987 0.12 173
"Ash 0.013] 0.057] 0028] 0031 0001 0.03) Ash G.013| 0037} 0026 0.011] 0.00 0.02
Total 5.194|  Go.a1 Total 416 | £a.70
0.435 0.395
To 12029 0.01203 0.594
H2 11748] 001175
CHa 20646.4| 0.02965
co2 171749] 017175
N2 T1748] 0.01%75
H20 14209 0.01421 A
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T _ moo_v_ 0.77] ¥ 0.77}
a b c d h+ H b h+ H
30962 2430 -0.28 0 -120.808 -110477 ay 23.93 51128 4368 -1.469 0 -413.886 -393521 ay 30.5219)
bi2xy2 ora| bi2wy2 1305
ey-1 -0.36] eyl -1.80039]
diaya 0.00: df3yd 0
12020 31089 0.37397 b -05784,48 h
-0.11054 0.26343 1469254
IR
¥ 0.77 ¥
a b c d h+ H b h+ H
11933 77.647  (n142 -18.414 -B1.242  -74672 ay 9.224200] 26.882 3586 0105 0 -7.623 0 ay 20.7798|
bi2xy2  23.198167 bi2xy2 107137
61.7633 296464 cy-1 o.._mmmmmmﬁ cy-1 0.13583
ataya -2.83508} di3y3 0
h -51838.4] h 138923
23033.596 138923
I | <
¥ 0.77 y 0.77
a b c [+ h+ H b h# H
30.418 2544  -0.238 0 -9.982 0 oy mm.majhj. 34376 7841 0423 0 253871 241856 ay 28.5726]
bf2xy2  0.7800569 bi2xy2 234261
cy-1 -0.307891 oy-1 054722
dry3 of dfay3 0
h 14599.082 h -224409
14599062 17447.5
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EX

T _ m8_< 773.00] ¥ 773.00]
R P PO H cp Td R P )
mmE 10.9462 Ay 24031.80 49.617 NmE 44,4486 i Ay 3B353,94
298 bi2xy2 8830.81 288 bf2xy2 14093.67
cy-1 497,40 cy-1 788.68
33360.01 53236.30
Y .ﬂ.a.cc_ Y 773.00
CcP Ta R P PO H cp Td R P )
61.7633 MmE 24.1707 Ay &._.._sw.S_. mmE 0.19401 1 Ay 2277335
208 o2y 17543.82] 298 bi2xy? 8368.38
A 1,702 d..\om_ mﬂ..\mmm_ cy-1 662.13 cy-1 -340.85
ﬁm 0.00908 7.01961
c -2.2E-06 -1.29305 65048.96 30800.87
D 0 7.42856
y 773.004 y 773.00
CP Td R P PO H cp Td R p PO
34.908 NmE 21,3615 Ay Em?mm_&‘, 31.089 25] 83143 0 1 Ay 24031.80]
208 brexy2 9063.44] 298 br2xy2 £830.81
cy-1 636.37, cy-1 HNUME
34364.70 HNUM!




EX

T — mm_v_ 298.00 . ¥ 2498.00
cP Td R P PO H cp Td R P - PO
29.072 25 8.3143 10.9462 Ay 8663.46JCORIE  37.387 NWE 44.4486 1 Ay 11141.33]
208 bi2xy2 0.00 208 bi2xy2 0.00
cy-1 497.40 cy-1 788.68
9160.86] 1193001
'L 288.00) Y 298.00
cp Td R P ] H cP Td R p PO
350528 25 8.3143] 24,4797 Ay 10445.74] 28871 25] 8.3143] 0.19401 1 Ay 8603.56|
208 bf2xy2 0.00 298 bi2xy2 0.00
1702 1.702f 35.0528 cy-1 662.13 ey-1 -340.85]
0.00808 2.70614
22E-06 019217 14107.87 8262.70
0 421597 .
y 298.00 y 298.00
cP Td R P PO H R P PC
31.908 25 8.3143] 21.3615 Ay a508.58; mmé 0 1 Ay B863.16
268 br2xy2 0.00 298 br2xy2 0.00
cy-1 638.37 cy-1 HNUM!
10144.96 HNUM!
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WL X M1 XM yl Mol
C 2007 0.39069 T2 U.0409] 03231783 kKR
wC H 5.70| 0.0569551 1 0.0570] 0.4515312 0.452
C 49.07 0.49069 O 45027 0.4501643 16 0.0281] 0,2230521 3.569
H 5.70] 0.0569551 N 0.22} 0.0021906 14 0.0002¢ 0,0012405 0.017
[¢] 45,02 0.4501643 100 1 43 0.1261 Mol 7.928
N 0.221 0.0021906 M 340.8874
WC Fuel kI.Kg mol g Keg Kimol M)
EHS 2581570 1.07 3.80 1200 40.68 0,10
3B45.87 0.45 1.00 0.45
1930.14 3.57 16.00 5710
0,06 .04 14.00 0.24
104.48
TF TRE s
Exs 2434084 401276 0.10 CO 3.10 5.04
2.36 J:m 0.31 0.50
138863 CH4 1.30 21
-1.43 co2 5.60 9.10
0.07 261.28 N2 51,23 83.25
3845.87 — 61.54
1930.14
-1906,94 Input Input
inprt Char tar lnput CP T
InPut wWC Char lar ) 24.220 0.242 0.242 Ec_ a0Jco 8955 ~ G.008355 30.407 400
C 4907 0.4906% HZ2 0.088 0.142 0.112 H2 14701 0014701 29.581
H 5.70[ 0.0569551 CHd 21.500 27.218 27.216! CH4 215895962 0.0215896
€] 45.02] 0,4301643 COzZ 30.770 38950 38.950} 2 [&s7] 12808 0.012899 57,313
N 0.22] 0.0021906 NZ 2,420 3.063 3.063} N2 BY05|  0.008905 30,086
78.998 H20 14209] 0.014208
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Char WC. X1 MI XM yi Mol WC 53 M1 XUML ¥l Mol
23201 0.231950] 12 Q.0193] 0.1383833 1.661 100,00 1 12 0.03833 1 12.000
WC H 1121 00771933 1 0.0772] 0.5525546 0.553HH 0.00 [1] 1 0.0000 04 0.000
[ 23.20] 0.231990] [¥] 69.07] 0.6907377( 16 0.0432] 0.3090216/ 494410 .00 0 16 0.0000 0 0.000
H 7.72| 0.0771933 N 0.01| 7.897E-05 14 0.0000] 4.037E-05 0.001fN 0.00 0 14 0.0000 0 0.000
4] 69.07] 0.6907377 100 1 43 0.1397 Mol 7.158 100 1 43 0.0833 Mol 12.000
N 0.01| 7.897E-05 M 307.7969
WC “Fuel KIKg  mol M g Kg KJ/mol MJ wC Fuel klKg mol M g Kg K¥mol M)
TS 2048851 T10 T.%0 T2.00 T5.53 .10 TAEHS TIRI3.7% T.00 200 100 133.00 UTa] AT
18]18.2¢6 055 1.00 0.55 7837.67 0.G0 1.00 0.00
2615.99 4.94 16.00 79.11 0.00 0.00 16.00 0.00
0.09 0.00 14.00 0.01 0.00 0.00 14.00 0.00
99.60 144.00
W TRE Re R7mol WC R X: Rmo!
fxs 17618.02] 1897.17 0.10 175471 342387771 817019 0.18] 4030,
3.63 A 0.00
2153.12 0.00
=2.19 0.00
0.10 15627 0.00 0.00
1818.26 7837.68
2615.99 0.00
0.60

-2926.03




nsAuauInaNgRINIraTa el Rignugi 400

174

wiawin Mss mole
Kpa m3kg kmol K 400 g AN 1 kmote annfinguss fraction weight
P \ n R T M m Vi ni/n M mi=nixM |mi/m vi
co 24.40f 0548] 0.00240| 83143 673 28] B7.204 co 24221 024 2800 678 028] 678 055 2449
H2 0.09] 0.002] 0.00000{ 8.3143 B73 2 0.000 H2 0.09 0.00 2.00 0.00 0.00 0.00 0.00 0.09
CH4 21.74] 0.487] 0.00188[ B.3143 67a 18]  20.261 CH4 2150 022 1600|344 - 014 3.4d] T Cd48] 2174
coz 31.12[ 0697] 0.00387[ 8.3143 673 44| 170.443] co2 30.77| 031 4400 1354 065 1334 0.70] 3112
N2 245 0.055] 0.0000Z| B.3143 673 28 0.671 N2 242] 002 2ao0c] 068 003] 088 008 245
] "~ 268.585]a _ 2% Aafsum M 2444 1
H20 8141549 _ sum_R 340.18
Char | Kpa.ms . 530} . v .26
war - kmole K 0.000)g . Kmolek . X1 1% ST S Mol
M 1000.000 g I 242200 0242 [2.000] 0.020] 0.35 7,288}
H 0.0 0.001] 1.000] O.COI[ 0.0I6f 0.016
I5 TT500| 0.215| 16,000 0013 0238] 3.806)
N S0.770|  0.308 14.000[ 0.022] 0.389] 35.44%
76.578  0.766 43.000 0.036 Mol 13.358
Fusl ‘ mole Char mole tar mole M 582.99
c 120 4007 3890 C 12| 2320 1861 C 12| 100.00{ 12.000| 2.0468 2046.805
H 1 5.70 0452 H 1 7.72 0553 H 1 0.00[ 0.000| 0.07752 77.51938
[} 63502 3.569 [§] 16| 69.07 4944 [¢] 16 0.00| 0.00C 21.5378 9.40433
N 4 0.22 0.0€17 N 14 0.01 0.001 N . 14 0.00 0Q.00C] 1.84806 1848.064
43 100 7.928 43 100 7.158 a3 100] 12.CC0} 0.11734 117.3374
M 340.60736 ™ 30779685
szamszzﬂ. Tar
C H o] N H2 CH4 co2 N2 [8] N H o} N HH20
3.89 0.45 3.57 0.02 2.40 0.00 1.89 3.87 0.02 — 1.66 0.55 4.94 0.00 . 12.00 0.00 0.00 0.00

2.9334
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PP

WouLEnoy  Jn(mon | JERs | JOEZ9a2 JOES00 | X EHs |56 OUpiN fauLznny mnol | JEMS | JdE293a jds0la T X £H % OUIpAN
MJ mol-1 MJ of Input Ms  jof Input
finput Fuel 7.91193 459: {Fuel 2933 7.52
H20{Fue{ 0,53 0 0 H20(Fue]  0.53 0.00
Ash 0.238 0 0 Ash 0.238 0 000
Total 7.91193 Total
Output  |CO 2.400] | 0.106) 0.00B96] O.115] 0.254]  3.21 Outprt (L0 2400 C.021 . 0.07]
H2 0.000] 0.015] 0.0147| @.000] 0C00[  ©6.00 H2 o000 0019 001 0.03] Q00 0.00
CHa 1.891] 0.150] 0.02158] 0.i72] 0.284 m.mm._ . CHa 1891F 0042|001  G.08] 0.0 emm._.
coz 3874 0153 00128] o.47z| O6i7f 780 c02 3B7a| o038 ool 005 0.19 254
NZ 3a74| -0.009| 0.00897] 0.000| -0.034] 044 NZ 3.874] 0.111] 0.11478] 0.003] 0.01 0.15
H20 3.412[ 0.135 O] 0.935)] 0.481 583 HZ0 3412 -0.005] 0.04] 0005 002 0.23]
Char 2047} 2.041 4.177| 52.79 Char 2.047]  1.755 asg | 4174
Tar C.078] 4.725 0.366]  4.69 Tar 0.078]  4.030 0.38 5.08
sh 0013  0.057] 0026 CO031] 0.607 0.03 Ash 0013[ 0.037| 0026] 0071 000 0.02
Total B2 ﬂ.ﬁ.— Total 337 58.08
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T _ éo_< 0.67] ¥ o.mm_

a c d h+ H a b c d h+ H
30,962 2439  -0.28 0 -120.809 -110477 ay 51,128 4366  -1.469 0 -413.886 -393521 ay 34,4091
bi2xy2 055 bi2xy2  0.9892
cy-1 -0.42 cy-1 -2.18276
draya 0.00 Gidy3 0
12028 31.088 0.37397 h h -376305
-0.11054 0.26343 17216.1

:

S
y 0.87 ¥ 0.67

a [ d h+ H a b c d h+ H
11,933 77.647 0442 -1B.494 81242 74872 ay 8.030009 26.882  3.586  0.105 0 78: 0 ay 18.0918
bf2xy2  17.584289 bi2xy2 0.8121
86.8147 21580.8 cy-1 0.2109955 cy-1 0.15602
df3y3 +1.870893 df3y3 0
. h -57708.79 . h 10924.7
17163.21 ' 10824.7
y 0.67 y 0.67

a c d h+ H a b c d h+ H
30418 2544 -0.238 0 -5.982 0ay 20471314 mw% &ﬁ 34376 7841 0423 0 -253.871 -241856 ay 23.135
bi2xy2  0.5761257 bi2xy2 1.77571
cy-1 -0.35364 cy-1i -0.62853
drys d/3y3 o}
h h -228332
13524.3




EX

177

T — éo_< 673.00] v B72.00]
cP ¢ R P PO H cp Td R P PO
32.629 NmE 24.4937 Ay 53136 mmE 3177 Ay 35760.53
208 bi2xy2 7921.22 298 bi2xy2  12899.83
cy-1 664,81 cy-1 T14.57
30545.35 49374.72
¥ 673.00 ¥ 672.00
cp Td R P PO H cP Td R P PO
_ﬂ&mwmw 56.8147 nmE 21.743 Ay 38236.31] 29.792 mmE 0.0893 Ay 20050.02
208 bf2y2 1379270 298 bi2xy2 7232 45|
A 1,702 C\SE cy-1 640.05 cy-1 502,14
B 0.00808 6.1115
c -2.2E-06 -0.98014 52669.06] 26780.37
D 0 6.833y7
|| =
y 673.00 y 873.00
cp Td R P PO H cP Td R P PO
NS 32131 MmE 244735 Ay 31.089 MmE 0 Ay 20922.90
208 bi2xy2 298 br2xy2 7547.36
cy-1 cy-1 HNUML
29610.52 ANUM]
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EX

T _ Nm_< 298.00] ¥ 208.00
R P PO H cp Td R P PO
mmE 24.4937 Ay mmmm.hmf. 37,387 mmE 31.1177 Ay 11141.33
298 bl2xy2 0.00 298 b/2xy? 0.00
cy-1 664.81 cy-1 714,57
; 9328.27 11855.89
Y 298,00 Y 298.00,
cP Td R P PO H CP Td R P PO
25[ 8.3143| 21.743 Ay 10445.74 28.871 25| 83143 0.0893 Ay 8603.58
208 bi2xy2 0.00 298 bi2xy2 0.00}
A 1702 1.702] 38.0528 oy-1 640.05] cy-1 -502.14
B 0.00008 2.70614
c -2,2E-06 -0.19217 11085.79f 8101.42
4c 0 421597
y 298,00 y 298.00
cP Td R P PO H R p PO
21.908 mmE 2.44735 Ay as08.58]; 25( 83143 0 Ay 8663.16
258 bi2xy2 0.00 298 bi2xy2 0.00
cy-1 186.03 cy-1 BNUMI
9694.62 #NUM!




rRDF X1 Mi xVMi1 vi Mol
C oo.al| . 0.0341 TZ] U.0528] 03100782, A
RDF H 10.07 0.1007 1 0.1007] 0.5920573 0.592
C 63.41f  0.6341 0 26.01] 026012 16|  0.0163] 0.0555846 1.529
H 10.07 0.1007 N 0.40 0.004 14 0.0003} 0.0016798 0.024
0 26.01] 026012 90892  0.99802 43 0.1701 Mol 5873
N 0.40 0.004 Y 2525410
KDF Fuel kl.Kg mol g Kg Klfmol M
ErS 35404.97 1.04 ik TZ.00 4474 0.07
4969.86 0.59 1.00 0.59
34i2.61 1.53 16.00 2447
003 0.02 T4.00 0.33
70.13
rr kJikg Kg wJmol
afFs 34862.26] 3183.34 07| 243082 TO 10.46 10.81
- 137 Hz 0.07 0.07
280879 CHa 24.09 24.89
-0.83 CO2 29.81 30.80
0.04 284.07 N2 32.36 3343
4969.87 . 96.79
341261
~1101.89 input Input
TRpoT Q“m: tar input CP T
TnPut ROT Char var —.oo 3.820 0.038 0.038] mé.— 20JCO 8956]  0.008955 30.407 400
C 63.41 o.mub._ —Im 0.004 0.004 0.004 H2 14701 0.0147C1 29.581
H 10.07]" 0.1007 Icra RN 2.304 2.304 CHa 21560.5962| 0.0215896
[e) 26.01 0.26012 [eF] 35,189 36.688 36.668 Co2 12899 0.012899 57.313
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nrAnumirsunalniniataredulifignmail 400

wtiuidn Mss mole
Kpa m3kg kmol K 400 g NFAUIL 1 kmole AINAITHAN fraction weight
[3 v n R T M m Vi nifn M mi=nixM [mi/m vi pi
co 3.86 0.066§ 0.00005] 83143 673 28 1.267 co 382 0.04 28.00 1.07 0.03 1.07 0.07 3.86
H2 0.00 0.000] 0.00000] 8.3143 673 2 0.0C0 H2 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
CH4 2.24 0.038] 0.00002] 8.3143 673 16 0.243 CH4 221 6.02 16.00 0.35 0.07 0.35 0.04 2.24
co2 35.59 0.604] 0.00384] B.3143 673 44|  169.017 coz 35.19 0.356 44.00 15.48 0.48 15.48 0.60] 3559
N2 55.36] 0.040| 0.00930) 8.3143 673 28] 260,299 N2 54.74 0.55 28.00] 1533 0.48] 1533 094 5536
; . 430.826]g 32.23sum_M 3R.23
H20 9.174kg . sum_R [~ 257.52)
Char Kpa.m3 540 v 1.72]
tar kmole.k 20.000]g ole.k  xi Mi xXVM1 y1 Mol
P 1G00.000 g [ 45008 04511 T2.000] 0.038] 0O.I1 .
2 ; 0.281| 1.000] 0281 0. }
G 26,830 0.268] 16.000] 0.017] 0.050f 03801
N G031 0.000] [4.000] 0.000] 0.0 I
100,000 1.OOU 43,000 0,335 Mol 2.984
Fuel mole Char mole tar mole M 128.33
c 12 63.41 3.728 c 12 45.07 1.345 o] 12 81.77 3.266| 4.20779 4207.793
H 1 10.07 0.592 H 1 28.07 0.838 H 1 18.23 0.728] 0.11647 1164667
0 16 26,01 1.523 [s] 16, 26.83 0.80% [¢] 16 0.00 0.000 21.5378 7.06575
N 14 0.40 0.024 N 14 0.03 0.601 N 14 0.00 0.000| 2.13826 2138.259
43} 99.892 5.873 43 100 2.984 43 100]  3.9941 0.07918 79.19478
) 25254191 n 12833332 M 71,723
AUARANNT . Char

_I _O _z

N S

_OO _IN _OIA _OOm _zm
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PP

AUUIENBU  |n(mol)  |EHS  JdE293a |dRS00  |nx EHS 1% GUpTN, AuLEnaL omol}  |EHs . |dE29%a  |o500a 1 X EF1% OUID/AN
MJ rmal-1 M of Input, MJ mol-1 MJ  |of input
input Fuel 3.960f 10.126 input Fuet 3.960 9.83
H20(Fuel 053 0 H2O(Fuel|  0.53 0.00
Ash 0.238 0 0 Ash 0.238 o~ .00
Total 10.126 Total 9.63
ﬁmcsg CO 0.045]  D.106] O.00808] 0.115] 0.008] 005 Output ]GO 0.045]  0021]  0.04]; 0.00 0.0%
H2 0.000] 0095 0.0747] 0.108] o0.000]  0.00 H2 0.000)  0.018] 0.0 0.00 0.00
CH4 00t5] 0.150f 0.02188f 0.472] 0002]  0.02 CHa 0.015| 0042 OD1] 005] 000 0.01
co2 3841l 0.58] 00128 0.172| 0612|604 coz 3841] 0038| 001 005 049 197
N2 3.841[  0.105] 0.00BSI| 0.114)  0.404] | 3.99 N2 3841 0119 0.11418] 0.003| 0.1 0.12
H20 0510] 0.135 6] 0735 0068  ose] H2G 0.510f -0.005] 001} 0.005] 0.00 .03
Char 4.208] 1.693 7.128] 70.39 Char 4.208] 1.497 6.30 mm.&_
Tar 0.118] 2103 0.245 242 Tar 0.116] 1.987 023 2.38]
Ash 0.013} 0057} 0026 0.031] 0.001] 003 Ash 00t3] 0037] o0.026] 0011 000 0.02
Total 8.463]  B3.60 Total 6.78 | 6a.97
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T _ .,8_< 0.67 ¥ 067
b c d h+ H a h+ H
30862 2439 -0.28 0 -120.809 -110477 ay §1.128 4368 -1.463 0 -413.886 -393521 ay 34.40%1
b/2xy2 0.55 bi2xy2 0.9892
cy-1 0.42 cy-1 -2.18276
df3yd 0.00 df3y3 ol
12029 31.089 0.37397 h -99003.18 h 376305
-0.11054 0.26343 11473.82 172161
y y 0.67,
a b c d h+ H a h+ H
11,933  77.647 0.142 -18.414 -81.242 -74872 ay 26.882 3.586 0.105 0 -7.823 0 ay 18.0916
b/2xy2 bi2xy2 5121
56.8147 21589.6 cy-1 cy-1 0.15602
dfay3 dray3 0
h h 10824.7
10924.7
Y Y J
a b c d h+ H a h+ H
30418 2544 0238 0 0982 0 ay 20.471314 m_ﬁwo,w«ww 34.376 7.841 0423 0 -253.871 -241856 ay 23135
bi2xy2 05761257 - bi2xy2 177571
cy-1 -0.35364 cy-1 -0.62853
dray3 0 ai3y3 0
h ._.E._m.oj h -228332
1141908 13524.3
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EX

T _ HH_\_S M ~673.00 m " 673.00]
R P PO H cP Td R P PO
MmE 3.86276 1 Ay 53,135 mmé 35.5886 1 Ay 35760.53
298 . Bf2xy2 7921.22 298 DI2ay2 1289963
cy-1 280.89 cy-1 742.48
30161.43 49402.62
i | !
: : i
y 673.00 v 673.00
cP Td R P ) H R P PO
56.8147 mmE 223598 1 Ay 38238.31h mmE 0.00364 1 Ay 20050.02
208 bixy2  13792.70 208 bi2xy2 7232.49
A 1.702 :8_ ml...m.mE._ cy-i 167.26 cy-1 -1167.24
B 0.00908 6.11151 )
c -2.2E06 -0.98014 52196.27 2611527
Io 0 683337
¥y 673.00 y £73.00
cp Td R P FO H R P PO
32131 NmE 55.3611 1 Ay 21624.16[ mmE 0" 1 Ay 20922.90
298 bi2xy2 7600.32 298 : bi2xy2 7547.36
ey-1 834.31 cy-1 HNUM!
30258.80 HNUM!




d
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PP X1 Mi XMt i Mol
C aT.28] 0.4128472 T3 0.0344] U.2073176 3.20
PP H 6.14] 0.0613784 1 0.0614 0.4770872 0.477
C 41.28] 0.4128472 Q 52.47] 0.5247457 16 0.0328| 0.254924 4,079
H 6.14] 0.0613784 N 0.10] 0.0010287 14 0.0001| 0.0005711 0.008
0 32.47] 0.5247457 100 1 43 0.1287 Mol ENKE]
N 0.10) 0.0010287 M 334.2338
FP Fuel kKlLKg  mol Keg Kifmol M
st 2300775 T.08 121 12.00 3351 0.10
3235.76 (L43 1,00 0.48
2080.05 4.08 16.00 65.26
0.07 0,01 14.00 0.11
104,36
°r kiikg Kg KJ/mol
Eixs 22327.05 337618 0.10f  2330.00z
275
1712,0]
-1.67
0.08 243.45
3235.76
2080.05
-237288 Input Input
Input Char tar Input . CcP T
CO 9.450 ~0.005 0.095 ﬁm_ S0JCo 15176]  0.015176 31.86 600
H2 0.171 0.173 0.173) HZ 14701]  0.014701 20,581
CHa 0 17.449 e CHa T5454.7526| 0.ORIBITE
coz 32.220 42.832 22.832 We7] 22810]  0.02281 51.56
N2 29,530 29,958 29,058 N2 15046]  0.015048 31.394
98571 ) HZO 74208]  0.014200
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Char 1334 X1 Mi X1/M1 yi Mol 134 X1 M1 xi/Mi1 yi Mol
13777 O.13/7018 I3[ O.0113] 0.0844332 0 1 ADIV/0! 2] ADIV/0 | ZDIVAT [ 2Dv
PP 7.52] 0.0752413 I 0.0752] 0.353621 0.334|H VIOl | #DIV 1| #DIVAT | #DIVIT | #DIVIoT |
C 13.77] 6.1377018 78.70] 0.7870431 16[  0.049Z] 0.36193%4 LW (o) FOLVI0! | #DIVIO! 16| #DIV70T | #DIv/0l | ROVl
H 7.52] 0.0752413 0.00[ 1.38E-05 14 0.0000] 7.254E-06 0.0C0JN #DIV/0! | #DIV/O! 14| #DIV/0l | #DIVAY | #DIV/D!
0 — 78.70] 0.7870431 100 T 43 0.1359 Mol 7.358 ADIVIOT  ADIV/O! 43 #DIVIOT Mol ADIVAOT |
N 0.00] 1.38E-05 316.3913
PP Fuel kLKg  mol g Kg KMmol MJ pp Fuel klKg  mol M g Kg Kl/mol
33K 10087.07 .12 T.01 T2.00 T2.15 C.11]  1730.99 FDIVIOT | DIV ] 2DIva! 12.00] ROLVAT | #DIV/OT | 2DV
T079.38 035 T.00 0.53 . #DIVIOE TV 1.00[ #DIV/0!
254984 3,79 16.00 $2.66 ADIVAT [ #OLv00 18.00[ #DIVIOT
0.10 0.00 14.00 0.00 #DIVIO! | #DIV/O! 14,00] #DIV/O!
105.37 #DIV/O!
rP g Kg Klimol PP kg Kg Klimol
Exs 1363420 1126.10 O.1I[ 1438.74 %@m&& Fxs #DIVAOT | #DIVA #DIVAOT | #DIVIOT
4.13 #DIV/O!
2098.68 #DIV/0
2.50 ADIVAO!
0.12 34.84 0.00f #DIVIO!
1079.26 #DIV/0l
2549.84 “#DIV/D!
333399 DTV
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ntaninunaaannaInllaigyadluligouagi 400

watkmidn Mss mote
Kpa makg  kmol K 800 g MTATHI0M 1 kmole Anfnanian fraction weight
P v n R T M m ViV nifn M .:.__u:mx._s mifm vi pi
cO 955679 0.147] 0.00018] 8.3143 873 28 5422 co 9.45] ©008] 2800 265 007 =265 o015 956
H2 0.0604] 0.001] 0.00000] 6.3143 873| 2 0.000 H2 0.06 0.00 2.00 0.00 0.00 0.00 0.00, 0.06
CH4 57685 0.089] 0.00007] 8.3143 873 16 1.129 CH4 5.70 0.06 16.00 0.91 0,03 0 0.09 5.77
co2 60,4032 0.930] 0.00774] 8.3143 873 44]  340.361 Cco2 59.73 0.60] 44.00 26.28 0.74 26.28 0.93 60.40
N2 20.6277 0.317] 0.00090] B8.3143 873 28 25.260 N2 20,40 0.20] 28.00 5.71 0.16 571 0.32 20,63
: 3r2.471fg mu..mu_mcauz_ 35.55
H20 122.828]q A sum R [ 233.86)
Char Kpa.m3 475 A 1.56
far kmole.k 30.000]g CO 9,450 14,499 14.111 ole.k  xi Mi x/Mi oyt Mol
FET 1000.000 g H2 0.040f 0.060 o.omo—.n 13,770 U.138F 12.000] O.0I1] o.084f 1.013
162.829 475 fCHd 3820 5704] s.704JH 1.524) 00751 LOOOL 0075 0.554] 0.5
CO2 40.000| 59.728| 50.728J0 T8.708| 0.787] 16.000] 0.046| 0362 3.791
N2 13.660] 20.397] 20.397IN 0.00I1  0.000] 140001 0.000[ 0.000] 0.000
66.970 S 100,000 LOOU 43.000  (.136 Mol 7.358
Fuel mole Char mole tar male M w“_m.mm
c 12 4128 3208] C 12] 1377 1013] ¢ 12} #Divi0! | #ONVO! | 1.50131 1501.31
H 1 6.14 0477 H 1 7.52 0554 H 1{ #DIVIO! | ¥DIV/O! | #DIVIOL  H#DIV/D!
0 6] 52.47 ) ) 6] 78.70 5791 O 16| #DIV/O! | #DIV/O! 21,5378 HDIVIO!
N 14 0.10 0.008] N 14l T0.00 0000 N 14] #DIV/OT | #DIVAOL | 1.42116 1421.16
43 100 7.973 43 100 7.358 431 HDIVIOH | #DIV/OL | 0.08876 B89.7575
_.z R M 316,30131 M FOWAOI
AUARANMT Char Tar
C H 0 N H2 CH4 coz Nz &1lc H 0 N 3C H C N TH20
3.209 0477 4,079 0.008 0.194 0.000 0071 7.735 0.902 1,013 0.554 5.791 0.000 HDIVAO! | #DIV/OL | #DIVIO! | #DIVIODY

2.9919
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PP

BRI T B R o L Y BT Todienoy nimol  |EHs . |OE292a |d500a X EH % outp/iN
MJ moi-1 MJ of input MJ  |of Input
input Fuel 2.992{ 7.49593 finput Fuel’ 2.992|] 6.97
H2oFue] 053] 0 H2O(Fuel 053 0.00
Ash 0.238 0 0 Ash 0.238 0.00
Tolal 749593 Total B.97
Oulpul |CO 0.184] 0.164) 0O1518]  0.179] 0.032]  0.42 Output |CO 0.104]  0080]  0O1|zganoal 001 .11
H2 0.000] ©.54] 0.0147| 0.163| 0.000 o.oj HZ Go00| ooz oot 003 0w 0.00
CHa 0071| 0.255] 0.03848] 0294 0.018|  0.24 CHa 0071 ©089[ 001 008 001 0.08
o2 7.735] 0.253] C.022831| 0.276|  1.960] 26.15 coz 7.735] 0.052]  0.07 0.08] 050 7.13
N2 0.902] -0.193| 0.01505] 0.178| 0.174| -2.33 N2 0.802| D.175| 0.17815]  0.008| 0.00 0.04
H20 6.824] 0215 0 ©0=z15] 1.465 1054 20 6.824| -0.005]  0.01] 00051  0.03 0.49
Char 7501 1.790 2.687| 35.85 Char 1504 1438 216 | 3098
Tar HOIV/O! | #DIVID! 0.000]  0.00 Tar HDIVIO! | #DIVIGT 0.00 0.0
Ash 0.013] 0.057) 0.025| G081 0.001|  0.03 Ash 0.073|  0.0ar| 0026] 0.011] 0.00 0.02
Total 5.988 79.80 Tolal 2.71 38.85
1835 0.513
0.740
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T _ moo_< o,mJ Y
d h+ H h+ H
30.962 2.439 -0.28 Q -120,809 -110477 ay 27,03 51,128 4368 -1.469 0 -413.886 -393521 ay
bi2xy2 o.mmr b/2xy2
cy-1 -0.32 cy-1
didya 0.00 arly3
12029 31.080 0.37387 h -92529.02 h
-0.11054 0.26343 17947.98
y 0.87 y
h+ M h+ H
11,933 77.647 0.142 -18.414 -81.242 -74B72 ay 10.417509 26.582 3.586 0.105 o -7.823 0 ay
. bf2xy2  20.588515 oiexy2
66.352 38484.2 cy-1 0.1626575 cy-1
df3yd  -4.083848| dr3y3
h -45482.48 h
20389.518
|
y 0.87, y
h+ H h+ H
30418 2544 0238 0 -3982 0 ay 26.654914 34.376 7841 0423 0 -253.871 -241856 ay
bi2xy2  0.9694281 bidxye
cy-1 0.272623 oy-1
df3y3 0 . . d3y3
h 17814.965 h
17814,965

1B

o.mj

44.6347)
1.66449
-1.6827
0
-365904

27616.9

0.87

23.468
1.3665
0.12027
0
16891.2
16801.2

0.87,

30,0102
298793
-2.48454
0
-220388
214677
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T _ moo_< 873.00] m B75.00
cP 1d R P PO H R P PO
32.629 MmE 9.55679 Ay 28485.12J¢ MmE 60.4032 Ay 46387.73
298 bi2xy2  10451.16 298 bizxy2  17019.62
cy-1 469,19 cy-1 852.43)
30405.47 64259.78]
M 573.00 m 873.00
cp Td R p PO H CP Td R P PO
66.352 MmE 5.7685 Ay 57925.28 mmE 0.0804 Ay 26008.42
298 bi2xy2 Bmmm.ﬁ_ 298 bi2xy2 954247
A 1,702 Ahom_ mm.wmm_ cy-1 36425 cy-1 ~583.40
8 0.00808 7.92771
c -22E-06 -1.64925 79842.27 ) 34967.48
D 0 7.98047
" 873.00 " 873.00
R P PO H CcP Td R p )
mmE 206277 Ay mmomo.mm_... 31.089 MmE 0 Ay 27140.70
298 brexy2  10294.65] 298 bi2xy2 9957.90)
cy-1 629.11 cy-1 #NUM!
38971.13 H#NUM!




EX

T _ mm_< 206.00 Y 298.00
cp Td R P PO n R P )
29.072 mmE 9.55679 Ay 8563.46] mmE £0.4032 Ay 11141.33}
298 biZxy2 0.00 298 bi2xy2 .00
ey-1 469,19 , . oy-1 852.43|
mam.L i .:mmm.qmﬁ
v 298.00 Y 208,00
CP Td R P ) H cpP Td R P PO
25| 83143} 5.7685 Ay Stm.ﬁ—_% 28.871 251 8.3143] 0.0604 Ay mmow.mj
298 Bi2xy2 000} 208 Bi2xy2 0.00
A 1.702 ZQME cy-1 364.25 cy-1 -583.40
B 0.00908 2.70614
c 22E-06 019217 ._omow.mmJ 8020.15)
D 0 421597
y 298,00 y 208,00
cp Td R P PO H R P PO
31.808 NmE 20,6277 Ay 9508.58| mmE 0 Ay 8663.16
298 br2xy2 0.00 298 bi2xy2 0.00
cy-1 629.11 cy-1 HNUM!
10137.69] #NUMI
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WC 3 Mt XVM1 yi Mol
[ 49,07 0.4507 12 0.0409] 0.324057 3
WwC H 5.70 0.057 1 0.0570] 0.451713 0.452
c 49,071 0.4907 5] 45.02]  0.4502 16| 00281] 0.2229838 3.568
H 5.70 0.057 N 022 0.0022 14]  0.0002] 0.0012453 0.017
(4] 45.02 0.4502 160.01 10001 43 0.1262 Mol 1,926
N 022 0.0022 v 02
RDF Fuel kikg mol g Kg Kimol MJ
EHS 23822.08 L.O7 589 12.00 46,66 VA0 26905 q%ﬂwmmw
3865.94 0.45 1.00 0.43
531,67 37 16.00 5T08
0.06 0.02 14,00 0.24
104.44,
PP klikg kg KJmol
Exs 245557721 4012.84 0.10 wu%.qc“
2,36
1389.88
-1.43
0.07 261.38
3845.95
1931,67
-1907.09 Input Input
Input Char tar Input CP T
InFut RDF Char lar _.oo 24220 0.242 0.242 |mco_ oUfco 15176 0.015176 31.86 600
I 49.07 0.4907 H2 0.088 0.031 0.091 HZ 14701]  0.014701 29.581
H 3.0 0.057 CH4 21.500 22.165 22,165 CH4 38484.1526| 0.03848415
[o] 45.02 0.4502 _oo.o. 20.770 31.722 31.722 coz 22810]  0.02281 51.55
N 0.22 0.0022 sz 20.420 21.052 21.052] N2 15046]  0.015048 31.394
96.998 H20 14209]  0.014209
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Char RDF Al M1 xi/Mi1 ¥yl Mol RDF 3 M XM yi Mol
Z3.10] 0.231935% 2] IO X) d._u%%q_ 183 IO | FOLV/o! T2 #DIVAOT | #DIVIOT | ADIoT
RDF H 7.73] 007712964 I} 0.0773[ 0.3529139 0.353H FDIVIOT | #DIVOT [ #DIVAT | #DIVAT | #OIVAT |
T 73.10] 0.2319435 ) 69.07] 0.6906803 e[ 0.0432] 0.3087843 7941J0 TVIOT | #DIVIO! Ta[ #DIVAOT | #DIVIOT | #DIVAT
H 7.73] 0.0772964 N 0.01] 7.963E-05 14| 0.0000| 4.068E-05 0.001}N #DIV/)! | #DIV/O! 14| #DIVA! | #DIV/A! | #DIVA!
o] §9.07] 0.6906803 T00 | 43 0.1398 Mol 7.153 DIV #DIVA] 43 #DIVAT Mol #DIVT |
N 0.01[ 7.963E-05 ) 307,506
RDF ruel klL.Kg mol M g Kg Ki/mol ' M) Fuel kl.Kg {mol M g Kg IKWmel MJ
J 2izp 2050281 T.10 T.56 T2.00 T0.01 IRL) I ) EEES FDIVAOT | ADIVAOT | ADIVA T2.00] #DIV/OT | ADIVIOT | #DIV/00
T817.50 03 .00 0.33 IDIVIOT | #DIViT T.00] #DIV/o!
TE10.49 T34 Te.00 75.05 FOIURT [ DIV T6.00| #BIVI
0.09 0.00 14.00 0.01 #DIV/0T | #ADIV/O! 14,00 #DIV/O!
99.52 #DIVID!
RDF TKe Ke Rimol 13 13047
Exs T7629.87] 1896.79 010 173431 FOIVIOT | #DIV/O!
3.63 ADIVIO!
2156.00 ADIV/0!
L] E ]
0.10] 156.60 0.00] #DIV/O!
1817,90 “#DIV/D!
2619.49 #DIV/0!
~2023779 HOTVI!
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msAnuvnRuRa Inlrlngavelylifgnui 400

wiauiln Mss male
Kps m3kg  kmol K 600 g MAIN 1 kmole ANTNTHAN fraction  weight
P \ n R T M m Viry nifn M mi=nixM fmi/m vi pi
co . 24,49 0.455] 0.00153| 8.3143 873 28 42.950 co 2422 0.24 28.00 6.78 0.23 6.78 0.45 24,49
H2 008 0Q.002] 0.00000f 83143 873 2 0.000 H2 0.09 0.00 2.00 0.00 0.00 0.00 .00 0.09
CH4 21.74 0.404] 0.00121] 8.3143 ara 16 19.340 CH4 21.50 0.22 16.00 3.44 0.12 3.44 0.40 21.74
coz 31.32] 0577 0.00248]| 8.3143 873 44) 108.935 co2 30.77 0.31 44,001 1354 0.46 13.54 0.88] 3112
N2 20.65 0.383]  0.00108| B.3143 ar3 28 30.530 N2 20.42 0.20 28.00 5.72 0.i9 5.72 0.38 20.65
2M1.756]g 29.48fsum_M 29.48
H20 238.244]9 sum_R 282,02
Char _xvm.am 500 Y 1.88
tar kmole.k 60.000]0 kmolek X1 M XM vyl Mol
F2 1000.000 g Lo TETI0] O232] 12.000] 0.020] 0337 4.285
298.244 500 H 0.0 0.00f] 1.000] o0.001f G.0l6] 0.016
1o 21500 0.215] 16.000] 0.013] 0.233) 3.806
N 30770 0.308] 14.000]  0.022{ 0.389F 5.448
76.578 0.766 43000 0.056 Mol 13.558
Fue! mole Char mole tar mole M 582.99
c 121 49.07 3.880 C 12 23.18 1.650 C 12§ #DIV/O! | HDIV/OL | 1.62556 1625.56
H 1 5.70 0.4852 H 1 7.73 0.553 H 1] #DIV/OL | HDIV/CL ¢ HDIVAD!  HDIVIO!
[¢] 18] 45.02 3.568 8] 16| 69.07 4.941 0 16] #DIV/O! | #DIVAD! 21.5378 HOIV/O!
N 14 0.22 0.017 N 14 0.0 0,001 N 14| #ONV/O!L | #DiV/O1 | 1.46714 1467.14
100.01 7.926 43 100 7.153 43| #DIVOL | #DIV/D1 | 017606 176.058
34080005 M 307.58614 M DIVl
AUARANNTS , , Char Tar
C H ] N H2 CH4 co2 [+ H [s] N C H [o] N |H20
3.89 0.45 3.87 0.02 1.53 0.00 1.21 2.48 1.68 0.55 4.94 HDIVIO! | ADIV/QT | #OIVIOL | HDIVIO!

2.4343
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pp

@AULIENBL (Mol |ERs . |dE293a |OEGO0  Inx EHS |5 OUtBAN AATENEL nunol} RS |JE29%a |d500a N % EF[% outp/iN
MJ mol-1 M of input MJ mal-1 MJ |of Input
finput [Fuel 2834 7.91389 Fooet [Fuel mmﬁwm&m,wm 753
H2O(Fue]  0.53 0 H20(Fue] 053 0 0.00
Ash 0.230 ) ) Ash 0.233 o 0.00
Total 791389 Tatal 7.53
Sutput o0 TE4|  0.183| 001518 0.179]  O.Z5g|  3.18 Qutput |CO 1534} 0.050] 007 0.06 081
HZ DO00| 0.154] 00147| 0.168]  0.000] 000 F] 0000 0.027] 041 500 .00
T4 1208] 0.255| O.03848|  0.294| 0.308]  3.90 CHa T208] 0089 001|008 0.10 1.28|
C02 2476] U.253| 0.02281| 0.276] 0627]  7.93 COZ 2.476] 0052 001 006 0.6 Z.11
Nz 1080 0193 0.01505] 0178 D231 -m.mm_ NZ T080|  0.175f 0.17815|  0.003( 0.00 .04
HZ0 13.236| 0215 0 0218| 2841] 3590} HZO 13236 -0005|  0O1] 0005 007 088
Char T526] 2.040 3317|4181 Char 1628)  1.755 285 | 3740
Tar 0.000] #DIVIOl 0.006] 0.0 Tar 0000 0.000 000 0.00
Ash D03 0.057|  0.028] 0.031]  Goo1] 0.3 Ash G013} 0.037] 0.026] 0.011] 000 o.om.L
Total 7.936[  90.18 Tatal 324 | 43.04
K53 0319
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T _ moo_< X Y "0ET

a b [+ d h+ H a ¢ d h+ H
30962 2439 028 0 -120.808 -110477 ay 51.128  4.368  -1.469 0 -412.886 -393521 ay 44,6347
bi2xy2 0.93 bi2xy2  1.66449]
cy-1 -0.32 cy-1 -1.6827
df3y3 0.00 df3y3 0
12028  31.089 037397 h 9252002 h -365804
-0.11054 0.26343 17947.98 27616.9
y 0.87 y 0.87

a b c d h+ H a c d h+ H
11933 77647 0142 -1B.4t4 -81.242 74872 ay 10.417500 26.882 3.586  0.105 0 -7.823 0 ay 23.468
bi2xy2  29.588515 bf2xy2 1.3665
£6.352 38484.2 cy-1 0.1626575 cy-1 0.12027
df3y3  -4.083848 d/3y3 0
h h 16891.2
16891.2
=
¥ y 0.87

a b c d h+ H a [+ d h+ H
30418 2544 0238 0 -9.982 0 ay 26.554914 34376 7.841 0423 0 -253.871 -241856 ay 30,0102
br2xy2  0.9694281 bf2xy2 298793
cy-1 -0.272623) cy-1 -0.4B454
dr3y3 0 df3y3 0
h 17814.965 h 220388
17814.985 21467.7




T _ moo”_< B74.00 Y 873.00]
cP Td R p PO H R P PO
32629 MmE 24.4937 1 Ay 28485.12 mmE 11177 Ay 4638773
298 bi2xy2 1045116 298 bi2xy2  17019.62
cy-1 664.81 cy-1 714,57
39601.10 64121.91
H
. |
y 873,00 Y 87300
cP Td R P PG H cP Td R p PO
66.352 MmE 24743 1 Ay 57925.28 29.792 MmE 0.0693 Ay 26008.42
208 bizy2  21252.74 208 bi2xy2 954247
A 1702 1.702] 66.352 cy-1 640.05 cy-1 502,14
%rw 0.00808 7.92771
&
¢ 2.2E-05 -1.84925 79818.07 35048.74
o 0 7.98047
y 873.00 y 873.00
ce Td R p PO H R P RO
32,131 25 8.3143] 20.6507 1 Ay mmomo.umt... mmé 0 Ay 27140.70
298 bi2y2  10201.65 298 bi2xy2 9957.80
ey 629.34 oy-1 #NUMI
38971.36]

#NUM!




EX

T _ mm_< 208.00 ¥ 298.00]
cp Td R p ) H cp Td R P PO
29.072 mmE 24,4937 Ay Nmé 31,1177 1 Ay 11141.33
298 br2xy2 0.00 268 bi2xy2 0.00
cy-1 664.81 cy-1 714.57
9328,27 11855.89
y 208.00 i ) 3 Y 298.00
cp Td R P PO H cp Td R P PO
350528 25 8.3143] 21.743 Ay 28.871 25 8.3143] 0.0893 1 Ay mmom.mmﬁ
298 br2xy2 298 bi2xy2 0.00
1702 ﬂ..amE cy-1 cy-1 -mow.;r
0.00008 2.70614
2.2E-06 -0.19217 11085.79 8101.42
0 421507
y 238.00 y 298.00
ce Td R p ) H cp Td R P PO
31.908 mmE 20.6507 Ay 9508.58 2% 207 NmE 0 1 Ay 8663.16
208 bi2xy2 0.00 : 208 bi2xy2 0.00
cy-1 629.34 cy-1 ENUM!
10137.92 HNUM!
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RDF X1 M1 X/ yi Mol
(] 63.31] 0.6341304 T 0.0528] 03108107 KNP
RDF . S 10.07] 0.1006772 1[ o.1007[ 0.5917608] — 0.592
C 63.41| 0.6341364 y 0 26.12| 0.261204 16] — 0.0163] 0.0959566 7533
H 10.07f 0.1006772 N 0.40[ 0.0039824 14|  0.0003] 0.001672 0.023
8] 26.12] 0.261204 100 1 43 0.1701 Mol 5878
N 0.40] 0.0039824] Y 2521455
RDF Fuel kI Kg mol g Kg Kl/mol M)
EHS 30468.50 T.0% KIVE| 1200 3.1 0.07] 236023
4570.13 0.39 .00 0.59
341154 T4 16.00 29.56
003 003 1400 0.33
10.21
193 ke Re RTmol
Txs J46CA08]  3183.83 007 243391 [BB ] 1046 10.81
1.37 H2 0.07 0.07
Z308.13 CHa 24.09 24.89
-0.83 CO2 29.81 30.80
0.04]  285.06 N2 32.36 33.43
4970.16 96.79
3411.84
-1108.49 Input Input
nput Char tar input cp T
NPt ROF Char Tar co m..molo 0.035 0.095 mmo_ 55Jco 15176]  0.095176 31.86 800
C 63.41] 0.6341364 H2 0.173 0.177 0177 H2 14701 0.07470 29.581
H 10.07] 0.1006772 CH4 17.580 18.010 18.010 CH4 38484.1526[ 0.03848415
[0 26,12 0.261204 C02 32.740 33.541 33.547 Co2 22610 0.02281 51.55
N 0.40] 0.0035524] N2 37.620 38.540 38.540) N2 15046  0.015046 31.394
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_ 97.613 _:mo 58_ o.o:mow_
Char RDF Xl Mi XM yi viol KD X1 M1 XM yi Mol
. 0.4497579 12 00375} 0.1120945 1.345 100.00 1 12 0.0833 1 12,000
RDF 28.00] 0.Z795833 1 0.2800] 0.8373797 0.837]H 0.00 [1] 1 0.0000 [ 0.000;
C 4495 0.33973 70 27.00] 0.2699537 16 .0169] 0.050461 0.80740 .00 0 16 0.0000 [ 0.000)
H 28.001 02799855 0.03] 0.0003029 14 0.0000} 6.472E-05 0,001 N 0.00 0 14 0.0000 0 0.000
o] 27,001 0.2699537 100 1 43 0.3344 Mol 2.991 100 1 43 0.0833 Mol 12,00
N 0.03[ 0.0003029 128.6043
RDF Fuel kI Kg mol g Kg Kiimel MJ RDF Fuel klKg mol M g Kg Ki/mol M)
EHS 2669082 1.04 1.35 12.00 16.14 0.03 - 32sl4.i4 LOG 12.00 12,00 144,00 014y 472532 wp?.w«s x
3525.05 0.64 1.00 0.84 T837.67 0.0u 1.00 0.00
9488.40 0.1 16.00 12.92 0.00 0.00 16,00 0.00
0.03 0.00 14.00 0.01 0.00] 0.00 14.00 0.00
29.91 144.00
RDF kI/Kg Kg Klimol RDEF kl/Kg Kg KJimol
Exs 50110.83]  3678.03 0.03] [498.80F 3423877  8ITLI9 0.14  4930.38 ;%ﬁ
142 ‘ 0.0 —
7809.53 0.00
-0.86 0.00
0.04 480.65 0,00 0.00
3525.06 7837.68
9488.40 0,00
-1143.55 0.00
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MTATUIUMIGAGN AR WIS IRSATR T LIHOININ 400

wusn Mss mole
Kpa m3fkg  kmol 600 g N9AING 1 kmole SNNTHEYN fraction  weight
P v n R M m ViV ni/n M mi=nixM |mifm vi pi
) 961] 0473 oooozs] eze3[ ara 28] 6405 co 950] oq0[ zsc0] 266 009  266] o047  as
2 0.17] 0.003] C.00000| 83143 873 2| 0.000 HZ 0.17]  000] 200} 000 0.00] 000j  o.00f  G.17
CHa 17.78] 0.320] 0.00078| B.3143| 873 6] 12533 CHa 17.68|  0.18] 600 281 0.08] 281] o032 17.78
Co2 33.11| 0596} 0.00272| B.3143| 83 24| 119.537 Co2 3274 023 4400 1441 047| 1443]  0.60] 3311
NZ 3805 10.684| C.00350| 8.3143| 873 28] 100.435 NZ 3762|  0.38] 2800 10.53 035] 10.53] 068 3605
238.900]g 30.42f5um_M 30,42
HZ0 T81.091]g : sum R [ 2508
Char Kpa.m3 505 v u.mlm—
tar kmale.k mm.ooo_o fkmole.k xi M1 XML w1 Mol
FUT 1000.000 g C 4976 04501 E2.0001 0037 0112} 1345
238,001 526 H 279939 0.280F 1.000F 0.280] O837] 0.837
(@] 20,995 0.270] 16.000] 0.017 o.OMo_ 0.307
N ] 0.030] 0.000] 14.000] 0.000 c.8o4 0.001
i 100,000  LO0O 43.000 0.334 Mol 2.991
Fuet mole Char mole tar mole ‘ M 128.6
C 12] 6341 arr| ¢ 12[ 4498 1a5] ¢© 12| 100.00] 12.000] 4.0829 4082.20
H if w007 ose2f H 1| 2800 08371 H 1| oc0[ 0000 010850 106.588
0 6| 26.12 1535 © 16| 27.00]  0807] O 6] 0.00] 0.000 21,5378 6.77252
N 74| 040 o023 N T4 003 0.001] N 34| 0.00] 0.000| 207713 2077.19
43 00 5.878 43 00]  2.991 a3 00] 12.000| 0.21761 217.69
252,745 M ,.mm.mﬁm_ M ,ﬂm_
AUARANNNT Char Tar
T A 0 N HZ Cha TO2 N2 T H 0 N H 0 N 005H20
373 059 154 .02 023 o0 078} 272 3459 73| Gsal 081 000 T200] 0.0 000 —=
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PP

T raatTIEneY  Jtmoll JEHs  |0te9da JOESCO iﬂ} ouLpAN Aaulsenay ol JEHs . JdEZ92a |os00a ™ % EF1% oulpiIN
Md mol-1 MJ of Inpui MJ mot-1 MJ  |of (nput
firput |Fuel 3.957 10.1309 iput|Fuel 3.857 963
HzO(Fuel  0.53 0 H2O(Fue 053 D.00
Ash 0.238 0 0 Ash 0.238 0.00
Total 10.1309 Total 9.63
| CINTE ) 0.229]  0.164| 0.01518f  0.979] ocas| 037 Output ]GO C.229]  0.030 D.07 .09
A2 0.000] 0.154| GO1a7|  0.168] 6.000]  0.00 773 C.000]  0.027(° T.00 0.00
THa 0.783[ 0.255| 003846 0.294]  0.200]  1.97 CHA 0.783] 0.069]  0.01]  0.08f 006 0.65
CO2Z 2.717| 0.253| 0.02281| 0.276| 0.688] 6.9 cOo2 2717|  0052| 001 D08 Gi7 161
N2 3587| -0.193] 0.01505] 0.178| D03 6.84 N2 3.567] 0.175] 0.17815|  0.003] 0.01 0.77
H20 0.061] G215 O 0.215] 2180 21.32 FZ0 0.061)  -0.005]  001] 0.005] 0.5 052
Char 40821 1.696 6.922] 6833 Char 4.082) 1499 6.12 63.54
Tar 0.107] 4.725 0504 497 Tar 0.107]  4.990 0.53 5.4
Ash 0.013] 0057| 0026 0.0a1] 0001]  0.03] Rsh 507|003 00%| 00T 000 D02
Total 9819)  96.09 Total 595 | 72.20
0233 0.257
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T _ moo_< 0.67 m 0.57

b ¢ d h+ H h+ H
30962 2439 -0.28 0 -120.808 -110477 ay 51128 4368  -1.459 0 -413.886 -333521 ay 44,6347
bf2xy2 bf2xy2  1.66449
cy-1 cy-1 -1.6827
di3y3 0.00 diay3 0
12029 31.089 0.37397 h -82529.02) ) -365904
10.11054 0.26343 17047.98 27616.9
Y 0.87 ¥ 0.87

b c d h+ H h+ H
11933 77647 0142 -18.414 81242 -74B72 ay 10.417509 25.882 3586  0.108 0 7823 0 ay 23.46"
biaxy2  29.588315 bi2xy2 1.3665
66352 384842 cy-1 0.1626575 cy-1 012027
drlyd  -4.083848 afaya 0
h -45482.48 h 168912
29389.518 166812
y 0.87 y 0.87

b ¢ d B+ H h+ H
30.418 2544 0238 0 -9.982 0 ay 26.554914f 34376 7841 0.423 0 253871 -241856 ay 30.0102
bi2xy2  0.9694281 bi2xy2 298793
ey-1 -0.272623] ey-1 .o.hm&\_f
d/3ya 0 aay3 0
h 17614.965 h 220388
17814965 21467.7)
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EX

T e B73.00 ¥ B73.00]
cp Td R P FG cp Td R p PO
32,629 mmE 960735 Ay 28485.12}; 53.136 MmE 33.11 1 Ay 48387.73
208 bizxy2  10451.16 298 . bizxy2  17019.62
cy-1 47028 ey-1 727.47
39406.57 64134.81
Y 873,00 Y 873.00
ce Td R P PO cp Td R P PO
£6.352 mmE 17.7787 Ay 57925.28]d 29.792 mmE 0.17435 1 Ay 26008.42
298 bi2xy2  21252.74 298 bi2g2 954247
A 1,702 A.SME cy-1 598.21 cy-1 -362.34
B 0.00908 7.92771
C -2.2E-06 -1.64925 79776.23 35188.54
lo 0 7.98047
y 873.00 y 573.00
CP Td R P PG cP Td R P PO
32131 25 8.3143| 38.045% Ay 2805036 0 1 Ay 27140.70
208 bi2xy2 1029185 braxy? 9957.90
cy-1 756.35 cy-1 HNUM!
39098.36 HNUML




EX

T _ m.m_v. 208,00 " 298.00)
cP Td R P PO H cpP Td R P PO
29,072 mmE 9.60735 1 Ay 37.387 NmE KRB Ay 11141.33)
298 bi2xy2 298 bi2xy2 0.00
cy-1 cy-1 727.47
9133.74 11868.79
Y 298.00 Y 298.00
cP Td R P PO H cP Td R p PO
35.0528 2 17,7787 1 A 10445. 74 HEEE  op p74 25| 8.3143] 0.17495 A 8603.56]
208 b/2xy2 0.00 . 298 bi2xy2 0.00
A 1702 1.702f 35.0528 cy-1 508,21 cy-1 -362.34)
B 0.0080B 2.70614
C -2.2E-06 -0.18217 11043.95 824122
Iy G 4.21597
y 298.00 ¥ 298.00
CcP Td R P PO H CP Td R P PO
31.908 mmé 38,0451 1 Ay 9508.58 29.071 mmE o Ay 8663.18
298 bi2xy?2 0.00 298 bi2xy2 0.00
cy-1 756.35 cy-1 #NUM!
10264.93 #NUM!
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PP
C 41.28( 0.4128472
H 6.14] 0.0613784
0 32.47| 0.5247437
N 0.10] 0.,0010287
PP Fuel klkg  mol Kg Klmol M)
I35 0113 T.08 T2 T2.00 38.51 0.10
3235.76 0.48 T.00 .48
2080.03 .08 16.00 63.26
0.07 0.01 14,00 0.11
104.38
132 KIKg Re KJ7mol
Exs 2232T05[ 3576.18 0.10]  2330.00
N E]
T712.01
187
0.08]  243.45
323576
2080.03

~2222.88

P X1 M1 x/M1 yi Mol
JO 4128} 0.4128472 12 0.0344] 0.2674l76 - 3.209
H 6.14] 0.0613784 1 0.0614} 0.4770872 0477
O 52.47( 0.5247457 16 0.0328| 0.254%924 4.079
N 0.to| 0.0010287 14 0.0001{ 0.0005711 0.008
100 1 43 0.1287 Mol ENRE]
Wl 394.2338
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Char X M1 XM vl ol X1 M1 xU/M1 i Mol
, T377] O.1377018 1Z]  G.0113] 0.0843334 ToTS FOLVIOL | #DIVIO! 2] #DLVA | ADIVO T ADIvA!
FP H 7.52] 0.0752413 | 00752 0.533621 0.354H DIV/T | #DIVAN 1] #DIVAT [ #DIVA0T | #OIVIT |
T T3F7[ O.I377018 0 7870 0.7870431 T6[  0.0492[ 0.3619384 LR (0] VIO | #DIV/O! Té[ ADIVIOT | #DIVIOT | #DIViOT |
H 7.52 00752413 N 0.00] 1.38E-05 14]  0.0000] 7.254E-06 0.000[N #DIV/)! | #DIV/0! © 14| #DIvior | #DIVOT | #DIV/Y
0 78,70 0.73 70431 100 | 43 0.135% Mol 7338 #DIVRT #DIVI0! 93 EDIVIOT Mol #DIVA!
N 0.00] 1.38E-05 M 316.3913
PP Fuel kI'Kg mol M g Kg Kl/fmo! M} PP Fuel kl.Kg mol M g Kg KJmol
ETIS To087.07 T.12 T.01 12.00 T2.10 O T750.09] 26 FDIVAOT | #DIVIOT [ #DIVIO! TTO0T 2T 0T 20TV AT T 70TVAT IS
1075.28 0.5 L.00 0.5 FDIVAN | #DIV/0! L.00| #DIV/O!
234984 570 18.00 92.66 IVl | FoTv 16.00| #DIV/O!
0.10f . 000 14.00 0.00 #DIV/O! | #DIVAY! 14.00]" #DIV/O!
10537 HDIVIO!
rr kl/ikg Kg Kl/mol PF kliKg Kg Kl/mel
Fxs 1363420 1126.10 0.11] 1438, Mw@% Exs #DIVIOT | #DIV/OT IV | #DIVAT
4,13 #DIV/O!
2098.68 #DIV/O!
2.50 FHIVIO!
0.12 34.84 0.00] #DIV/0!
1079.26 #DIV/0!
2549.84 #DIV/I0!
333359 #DIV/]
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mdrusuwrgaangainlfladavesluliiigruunil 400

wiwin Mss mole
Kpa m¥kg  kmol K 700 g MR 1 kmale 4NFTHER fraction  waight
P v n R T M m Viv nifn M mi=nixM fmim vi pi
GO 14.9778 0.223] 0.00041] 8.3143 873 28 11.548 co 14.81 0.15 28.00 4.15 011 4,15 0,22 14.98
H2 0.05831 0.001 0.00000| 8.3143 973 2 0.CC0 H2 0.08 0.00 2.00 0.00 0.0¢ 0.00 0.00 0.08
CH4 572151 0.085] 0.00006] B.3143 973 16 0.963 CH4 5.66 0.08] 16.00 0.81 0.02 0.9 0.09 5.72
coz2 59.9111 0.891] 0.00660] 8.3143 973 44|  290.356 co2 59.24 0.59 44,00 26.07 o 26,07 0.88 59.91
N2 20,4597 0.304] 0.00077| B8.3143 973 28 21,548 N2 20.23 0.20 28.00 5.66 0.15, 5.66 0.30 20,46
224.416|g 36.78]sum_M 36.76
H20 125.5841g sum_R 226.02
Char Kpa.m3 450 v 1.50
tar kmcte.k 160.000g CO 10,000 14.610 ;.Em_ oleK | Xl %1 XML I ol
14 1000.000 g H2 0.040] 0.059 c.omm_ﬁ 13,7701 0.I38) 12,000 VOLHE UOs4] 1.013
225,584 450 JCH4 3820 5.698 m.mmm_m 1.524] 0075 1.000 0.075}  0.554] 0554
Cc02 40,000 59.242f 59.242]10 . 0.787] 16.000 0049} 03621 35.791
Inz 13.660] 20231 20.231fN 0.00{  0.000] 14.000 0.000]  0.0001 0.000
67.520 160.000 L000 43,000 0.136 Mol 7,358
Fuel mole Char mole tar mote M 316.39
Cc 12 41.28 3.209 c 12 13.77 1.013 [ 12| #DIVIO! | #DIVAO! | 1.42229 142229
H 1 6.14 0.477 H 1 7.62 0.554 H 1] #OW/O! | #DIVAO! | #Divi0)  #Diviol
8] 16 52.47 4.079 o] 16| 78.70 5.791 0 16] HDIV/O! | #DIV/O! 21.5378 HOIV/O
N 14 0.10 0.008 N . 14 .00 G000 N 14] #DIV/G! | #DIV/OE | 1.34636 1346.36
43 100 7.773 43 100 7.358 43| #DIv/0! &U_S.o_ 0.20919 298.192
] Mwﬂg_ ™ 316.39131 o oo |
ANARRNNIT Char Tar
[o} H - [] N H2 CH4 co2 N2 c H [¢] N SAC H 8] N ” H20
3.209 0477 4,079 0.008 0.412 0.000 0.060 6.599 0.77Q 1.013 0.554 5.791 0.000 HDIV/01 | #DIVIO! HDIVIO! HDIVA!

2.9919
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pp

ALTENDY | imoly  JEHE OE2933 ORS00 [N X ENS 1% OUlp/IN FTv ey nimoly - JEHS OEZ93a |d5008 f x EH % outp/IN
MJ mol-1 MJ of Input MJ mal-1 M |of Input
oput |Fuel 2.992 7.49593 input  JFuel 2.902| 697
H2O(Fuel — 0.53| 0 H20(Fuel  0.53 0.00
Ash 0.238 0 0 Aan 0.238 0.00
Total 746593 Total
Cutpul|CO 0472] 0.194] 0.0184] 0212] 0080 - 1.07] Output |CO 0412[ 003B|  O01] 0.26
2 0000 0.182| 0.01767) 0.198] 00C0|  0.00 H2 CO00|  0.081] 0.0 0.00
Cha 0.060| 0.314] G.04793| 0.362| G079 CHA 0060|0083 001 008] 007 0.08
T2 6.699] 0.302] 0.02805| 0.330|  1.890 co2 6.599] 0058 001  007] 047 5.75
N2 D.770| -0.018| 0.01622] 0.000] -0.014 N2 0.770] -0-208] 0.21084]  G.O03|  0.00 .03
HZ0 5.977| 0.2a2| 0.01421| 0.256|  1.686 HZ0 €.977| -0005]  0.01] 0005 0.03 050
Char T422|  1.439] 205 | 2935
HDIV/DI Tar #DIVAL | 4DIV/OL 0.00 0.00
Ash 0073 0057] 0028} 0081|0001 0.03 Ash 0.013]  0.037] 0.026] 00t1] 0.0 0.02
Total 6.307]  @4.15 TomT 2.56 mm‘@m_
2075 0.496
co 18404] 00184 1.103
H2 17668 0.01767
CH4 47995] 0.04799
co2 26047| 0.02805
N2 16223| 0.01822
H20 14208] 0.01421
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a b c d n+ H
2,439 -0.28 0 -120.809 -110477 ay
bi2xy2
cy-1
df3y3
12029 31.089 0.37397 h
-0.11054 0.26343
¥
a b c d h+ H
11.833  77.647  0.142 -18414 -B1.242 -74872 ay
bi2xy2
705808 47995 cy-1
di3y3
h
Y
[+ d ht H
2544 0238 o -9.882 0 ay
bi2xy2
cy-1
dray3
h

0.97

-88240.67

21236.33

51.128

4,368

-1.469

h+ H
0 -413.886 -39352% ay
DiZxy2
cy-1
¢f3y3
h

49,7475

M.om.\_mmI
-1.60976
0
-360561
32960

0.97

11.810809
36.755333
0.1459404
-5.654125
-38675.92
36196.077

26.882

3.586

0.105

h+ H

0 -7.823 0 ay
br2xy2
-1
di3ya

0.97

26,1562
169749
0.10791

0
19922.8
199228

0.97

29,596714

1.2042393]

-0.244604

34.376

7.841

-0.423

h+ H
0 -253.871 -241856 ay
bi2uy2
cy-1
di3y3
h

0.57

mm.ﬁﬂmﬁ
371165
-0.43474

0
216277

25579.2
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EX

T _ ao_< 973.00] m 573.00
cp Td R P PO H cP Td R P PO
32629 mmE 14.9778 1 Ay 31748.02 53.136 me 59.9111 1 Ay mze.ﬁ
208 bi2xy2  11505.66 208 bi2xy2  18736.85
cy-1 562.58] cy-1 850.73
43816.25 71266.91
Y 973.00 : " 973.00
cp Td R P PO H cP Td R - P PO
25 14 7 a4
E 572151 1 Ay 68675.17 29,792 mmE 0.05991 1 Ay 28987.62
298 I bi2xy2  24888.26 298 I bi2xy2 1050527
A 1.702 iomam_ ey-1 362.55 ey -585.10
") 0.00808 B.83581
c D2E-06 -2.04872 93025.08} 38907.79]
o 0 848909
I e
y 973.00 Y 973.00
cP Td R P PO H R P PO
32.131 mmE 20,4597 1 Ay 31263.46]f mmE 0 1 Ay 30249.60
298 b2xy2  11330.05 208 bi2xy2 1096262
cy-1 627.41 cy-1 ANUML
4322092 ENUMI
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T _ mm_< 208.00] v 298,00
R P PO H cP Td R P PO
nmE 14,9778 Ay 37.387 umE 59.9111 Ay 1114133
298 b2xy2 298 bi2xy2 0.00
oyt cy-1 850,73
: 9226.04 : 11932.06}
y 298.00) ¥ 298.00
CP Td R P PO H CP Td R P PO
| 350528 25| 8.3143] 5.72151 Ay 4044574 mwﬁwp 28.871 250 8.3143] 0.05991 Ay B603.55
3 S PR
298 bi2xy2 0.00 298 biaxy2 0.00
A 1702 1.702f 35.0528 cy-1 362.55 ey-1 .mmm.j
B 0.00908 270874
C -2.2E-06 -0.19217 10808.29) 8018.46
D 0 4.21597
" 268,00 Y 298.00
cp Td R P PO H cP Td R P PO
31.908 mmE 20.4597 Ay 29.071 NmE 0 Ay 8663.16
298 Df2xy2 208 biaxy2 0.00
cy-1 627.41 cy-1 #NUM!
10135.99 #NUML
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wC X1 M1 XUMI yi Mol
[ DO 04007 T2 0.0400 c.m;&d_ T
WC H 570 0.057 [ 0.0570| 0451713 0.452
C 49.07]  0.4907 0 45.02] 04502 16|  0.0281] 6.2229838 3.568
H 5.70 0.057 N 022 0.0022 14| 0.0002] 0.0012453 0.017
0 35.02] 04502 100,00 1.0001 43 0.1262 Mol 7326
N 0.22] D00z ) 3I08
wC Fuel kI'Kg mol g Kg Ki/mol MJ
HEEy T5922.08 TO7 1.80 T2.00 75.00 .10
3843.94 0.5 1.00 0.45
193767 T 16.00 37.08
006 002 14.00 0.24
104.43
131, € Xe R7mol
Fxs 24333 TI[ 401284 0.10[ 2364.70 TO 7.30 7.88
KIS " " 0.10 0.11
1389.58 Cha 10.00 10.80
T3 coz 3519 38.01
0.07]  261.38 N2 4000  43.20
3845.95 92.59
1931.67
~1907.09
Input Char tar CP
InFut wo char lar CO 14.800 0.148 0.148 hvc.— Ju.0dojco 18404 0.018404
C 49.07 04907 H2 0.040 0.040 0.040F < H2 17668 0.017668
H 3.70 0.057 CHa ¥ 3.857 3857 CHa 47994.05| 0.04796406
[0] 45.02 0.4502 CcO2 66.730 67.370 67.370 oz 28047 0.028047
N 8 0.0022 N2 13.660 13.791 13.791 N2 158222 0.018222
9,050 T20 74208(  G.014209
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Char WwC X1 M1 Xt/M1 i Mol wC X1 Mi XMt yi ol
23.19] 02310433 2 G.010% Sﬁmﬂ_ H.ai F:10) W70 R S M) 2] #DIVAT | #OIV0T | #0700
WC H 7.73| .07712964 T 00773 0.5520130 0.553[H BOTVIOT | #DIV/0] T #DIVOT | #ADIV/OT [ #DIVIOT |
T 23.19[ 0.2315433 0 69.07] 08008805 T8 0.0432 o.wo.ﬂwﬂJuﬁo FOIVAOT | #DIVA T6[ #DIVIO! | RDIVAOL | #DIVID
H 7.73] 0.0772964 N 0.01] 7.963E-05 14| 0.0000| 4.068E-D5 0.001]N #DIV/Ol | #DIV/0! 14| #DIVIOT | #DIV/0! | #DIVIO!
o] 50.07F 0.6506803 100 | 43 0.I398 Mol 7153 #OIVOT #DIV/O] 33 FDIVIOT Mol #DIVIO!
N 0.01] 7.963E-05 M 307.5861
wWC ruel kJKg mol M g Kg Klimol MlJ wC Fuel klJKg mol M g Kg Klimol MJ
FHS 2030251 T.10 168 TZ.00 T3.01 0.0 [ DIVl ]| #DIVIO T FOTv/o! TZ.00] #DIVAOT | #DIVAT | #DIv/0!
81750 v3 T.00 0.33 #DTVIO! Ay T.00[ RDIV70T
261949 487 18.00 79.03 ADIVIOT | #DIVIOT 18.00f #DIV/0I
0.09 0.00 14.00 0.01 #DIV/O | #DIV/O! 14,00 #DIV/0!
99,52 #DIv/0!
WC 13367 Ke KJ/mol WG 13,67 Kg R/mol
Exs TR EIT86.10 OT0[ T7A3TEEE ATV HOTVoT #DIVA | e
3.63 #DIVIO!
2156.00 #DIV/01
219 FDIVIGT
0.10]  156.60 0.00] #DIV/O!
) 1817.90 #DIV/0!
2619.49 #DIV/0]
2925.19 7OV OT




nrAsuuwq panaaInllataves U Rgouwnil 400

wnimiin Mss male
Kpa m¥kg  kmol 700 g fsAN 1 kmole Aaanifraas fraction weight
P v n R M m Viv nifn M mi=nixM |mifm vi pi
co 14.97| 0218] c.oo0do] 83143 o73] 28] 11180 co 1480 05| 2800 414 01| 414 022 14,97
HZ 0.04] 0001 0.00000 8.3143] ~ 973 2 0.000 H2 0.041 0.0 260|  0.00 000] 000 0.00 0.04
CH4 386 0J56| 0.00003] 6.3143 973 18 0.426 CH4 382 004] 1800|061 0.02[ 081] . 0.06 350
co2 67.48| 0.973] 0.0082] 8.3143 973 44] 357,159 co2 66.73] 0.67| 4400 29.36 077|  28.38] 097 67.48
N2 13.81] 0.198] 0.00024| 8.3143 573 28 9,524 NZ 1366]  0.14| 2800 382 0.0 282] o020 13.61
376.280]g 37-24]sum_M 37.94
H20 141.711]g , sum_R 219.12
Char Kpa.m3 450 v 145 -
tar kmele.k 30.000)g kmolelc  x Mt x1/) ¥1 Mol
MU 1000.000 g IC 23194 0232 12.000 O.018] 0.133] 1658
17111 450 H . 0.07] 1.000 0077 0.553) 0553
= o] 6008 0.691| 16.000 0.043 c.u%._ldﬂ.
2 N 0.0 0.000] 14.000 0.000]  0.000] 0.0
T00.000  1.000 43.000 0140 Mol 7153
Fuel mole Char mole tar mole M 307.59
C 12| 49.07 3gegl C 12| 2319 1658] ¢ 12| #DIvVAOI 1463 1463
H 11 870 0452 H | 773 0553 H 1| #Div/D! | #Diviot | #Div/or  #DIVAO!
0 6] 4502 3568 O 6] 69.07 4841 0O 16] #DIV/GT | #DIVIOT 21,5378 #DIVIO!
N 14 022 0.077] N 14 001 a.00t) N 4] HOIVIOI | #DWIOT | 1.32042 1320.42
43§ 100.04 7.926 43 00 7.153 43| #DIV/O! | #DIV/O! | 0.08803 88.0282
_._s 32050005 W 30758614 W HOIVO!
ANFRANNE Char Tar
T H 0 N CH4 co2 C H 0 N C H 0 N
389] 045 357 0.00 603 166 055 494 000 #DIVIO! | #DIVIOL [ #DIN/OT | #DIVIO!

2.9343
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PP

1.103

faldTEnaL | Mmol  |EMs  |OE293a |dES00 Jnx EHs % oulp/in fINuTENoY nemon | JEMS | JOE293a |d500a 7 % EF% outp/N
MJ mol1 MJ of laput MJ moi-1 Md  jof input
finput  JFusl 2934 7.91389 finput  |Fuet 2,934 7.53
H2O(Fue] 053 0 H2O(Fuei 053 0.00
Ash 0.238 0 ) Ash 0.238 0 0.00
Tota: 7.91383 Total 753
Cutout . |C0 0.393]  .194] 0.0184] 0.212] GOr7|  0.98 Cutput ]GO 0.399] 0.085]  0.07 D.02 0.23]
H2 0.000] ©.182| 0.01767] ©0.199] 0000|  0.00 H2 0.000] 0.031] 001 0.00 0.60,
THa D.027] C.314] 0.04799| 0362 0.008] 0.1 Trd o027|  ©O83| 001|008 000 0.03
co2 B117] 0302 002806] 0.330] 2.448] 30.93 COo3 8.117| GO58| 001 007 058 7.60
N2 0.340] -0.018] 0.01622| 0.000] -0.008]  -0.08 NZ 0.340| -0.208] 0.21064]  0.003] 0.0 ]
HZ0 7B873] 0242] 601421] OZsef 1.608] 2403 120 TB73] -0.008]  001] 0005 004 .62
Char T463| 2,040 2,885 37.72 Char T463]  1.755 257 | 3411
Tar #DIVIOI 0.000 0.000 o.oo_ Tar HDIVIGL | #DIVAL 0.00 0.00
Ash G013[ . 0.057] 0026|0031  0.001]  0.03] Ash OO13] 0.037| 0.026] 0011 0.0 0.02
Towzl 7A16]  93.72 Totz 321 | 4262
2507 0.600
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T _ So_,. 097 m 047}
a ¢ d fit H b [~ d h+ H
30.962 m.&ww. -0.28 0 -120.809 -110477 ay 30.13 00 51.128 4,368  -1.469 0 -413.886 -393521 ay 49.7475
bf2xy2 1.15 , bi2xy2  2.06766]
cy-1 -0.29] cy-1 -1.50976
dmya 0.00 di3y3 0
12029 '31.089 0.37397 h -89240.67, h -360561
-0.11054 0.26343 21236.33 32960
¥ 0.97 ¥ 0.97
a c d h+ H b c d h+ H
11,833 77.647 0.142 -18.414 -81.242 74872 ay A_._.m,:umom— 26.882 3.585 0.105 0 -7.823 0 ay 26.1562
bf2xy2  36.755333 bi2xy2 1.69749
70.5809 47995 cy-1 {.1459404 cy-1 0.10791
df3y3 -5.654125 d/3y3 0
h -38675.92 h ._mmwm.j
36196.077 19922.8
y 0.97] y 0.97
¢ d h+ H b c d h+ H
30.418 2544 -0.238 0 -9.882 0 ay 29.596714 34.376 7.841 0423 0 -253.871 -241856 ay 33.4478
bf2xy2  1.2042393 bf2xy2 3.71165
cy-1 -0.244604 . cy-1 0.43474
didy3 0 di3ya 0
h 21063.558 h -216277
21063.558, 25579.2
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T _ ao_,, 573,00 v 573,00
cp Td R P PO H R P
32.629 mmE 14.9672 1 Ay 31748.02|6 MWE.. £7.484 Ay 5170133
208 b2z 1150586 208 bi2xy2  13736.85
cy-1 562.43 oyl 875.47
4381611 71313.65
”, || ] N
" 973.00 v 973.00
cp Td R P PO H R p
70.5809 mmE 386317 1 Ay 6867517 mmE 0.04045 Ay 28087.62
208 biZxy2  24888.26 298 bxy2 1050527
1702 1.702 70.5809 cy-1 280,92 oyt .mmm.aﬁ
0.00808 8.83581 *
-2.2E-06 -2.04872 03844.35 38826.16
0 B.48509
m 973.00 Y 973.00
cp Td R p PO H R P
32131 nmE 13.8144 1 Ay 31263.46 mmE 0 Ay 30249.60
208 bixy2 1133005 298 bizxy2  10962.62
oyt 545.77 oy-1 ANUMI
43139:29] ENUM!




EX

T _ mm_< 298,00 m 298.00
CcP Td R P £0 H cp Td R P 0
29.072 mmE 14.9672 Ay 8663.45 37.387 NmE 67.484 Ay 11141.33]
298 bi2xy? 0.00 298 . bi2xy2 0.00
cy-1 562.43 . cy-1 875.47
Snm.mmﬁ | 12018.80
¥ 29B.00Q) ¥ 298,00/
R P PO H CcP Td R P PO
25| 8.3143| 3.96317 Ay 10445.74 28.871 25| 8.3143] 0.04045 Ay 8603.56
298 bi2xy2 0.00 298 bi2xy2 0.00
A 1.702 ZSE cy-1 280.92 ey-1 -666.73]
Is 0.00908 2.70614
c -2.2E-06 -0.19217 10726.65 aum.mJ
D o 421597
y 298.00 ¥ 208,00
cP Td R P PO H R P PO
31.908 mmE 13.8144 Ay 9508.58 mmé 0 Ay 8663.16]
298 biaxy2 oo 298 bi2xy2 0.00
cy-1 545,77 cy-1 ENUM!
10054.36] #NUM!
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81.270

RDF Xt Mi x1/Mi1 yt Mol
o) (XX 078341 T2 0.0328] 0. y
RDF H 570 0.057 1 0.0570[ 0.4126359)  0.413
C 63.41[ 0.6341 0 45.02] 0.4502 16| 0.0281] 0.2036937 3.259
H 570 0.057 N 022 0.0022 14 0.0002{ 0.0011376 0.016
0 35.02]  0.4502 114.35 1.1435 43 0.1381 Mol B278
N 022 0.0022 M J5b.9564
RDr ruei klLKg mol g Kg Ki/mol Ml
3K 3084038 T.07 2,50 T2.00 L5 (R v i
55 R6] | OAl 1.00 0.4T i
LS I 3 S 11| R € : " ,.
0.06 0.02 1700 0.22
T07.37
193 Re Xe Kool
Exs 25783.33] 3185.54 0. 321Z8The el [SCN— 10.46 10.81
2.36 H2 0.07 0.07
1389.88 CH4 24.09 24,89
-1.43 Ccoz2 29.81 30.80
0.07F 33727 NZ 32.36 33.43
4965.87 - 96.79
1631.67
-1907.05
Thout Char tar
InFut RDF Char Tar Co 18920 0.189 o.aﬁ hSo_ Ec—
C 2341 0.6341 HZ 0.080 0.098 0.098
H 570 0.057 CHa 170 7502 7592
0 4502 0.4502 c02 40.180 48,452 43,452
N 022 0.0022 N2 15.510 19577 19677
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Char RDI 3 M1 xU/Mi yi Mol KU x1 511 XYMl yl Mol
gy R KR VRIS T2 00279 G210 2336 T00.00 T T2] 00833 ) T2.000
RDF .65| 0.0669017 [ 0.0669| 0.5060454 0.306|H 0.00 0 I 0.0000 ] 5,000
C 33.52[ 0.3352303 5578 0.3977959 16| 0.0374] 0.28281 4.322|0 0.00 0 e[ 0.0000 0 0.000
H 6.69] 0.0665017 0.01] 6.892E-05 14 0.0000[ 3.724E-05 0.001JN 0.00 0 4] 0.0000 0 0.000}
0 39,78} 0.5977989] 100 T 43 01322 Mol 7,364 00 T 43 00833 Mol TZ.000
N 0.01| 6.892E-03)] 325.2526
RDF Fuel kJRg mol g Kg Kl/mol MJ RDF Fuel kl.Kg ol M g Kg Klimel M)
B Pk} T.00 253 12.00 30.43 OT0] - 2306 RS s Al oS —A314.7% T.00 12.00 200 143.00 0.13 ﬂauw_ﬁw,.
262742 U.51 1.00 0.37 T831.67 0.00 .00 0.00
35722 r%v3 18.00 72.35 000 000 16.00 0.00
0.07 0.00 14,00 0.01 0.00 0.00 14.00 0.00
103.29 144.00
OF Rz Ke R¥mol T Re Kg RImo!
Fxs 018180 274144 0.0 2084.68] Txs 34238.77| 8177.19 0.14] 4930.38;
AT _ " 0.00
1866.06 0.00
-1.50 0.00
0.09] 211,83 0.00[ 5 0.00
2627.43 7837.68
2267.22 0.00
133234 0100
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nsuaunqaaNRa Il lsTareTuldfgruungi 400

wiwin 5 Mss mole
Kpa m3/kg  kmol K 700 g nFAI 1 kmole annfingnen fraction weighl
P \J n R T M m Vi ni/n M mi=nixM jmi/m vi pi
co 18.13 0.368] 0.00087| 83143 973 28 24.382 Co 18.92 019 28.00 5.30 0.19 530 0.37 19.13
H2 0.08] 0.002] 0.00000] 83143 a73 2 0.000 H2 .08 0.00. 2.00 0.00 0.00 0.00 0.00 0.08
CH4 6.24] 0120 0.00009] B8.3t43| 973 16 1.482 CH4 6.17 0.06 16.00 0.99 0.03 0.99 0.12 6.24
Cco2 40.64 0.782f 0.00393) 6.3143 973 44| 172.833 Co2 40.19 0.40 44.00 17.68 0.62 17.68 0.78 40.64
N2 16.09] 0.310( 0.00062| 8.3143 a73 28 17.246 N2 15.91 0.16] 28.00 4,45 0.16 445 0.31 16.09
276.0508g 28.42¢sum_M 28.42
H20 213.950fg sum_R 292.49
Char Kpa.m3 470 v 48_
1ar kmole.k 100.000]a . olek  xi o1 XML i Mol
FoT 1000.000 g C 33.523 0335 12.000 0.025] 0211 2.336
313.950 470 H 6,650 0,067 100D 0.067] 0.506] 0.506
0 T07E0]  0-398| 16.000 0037|0283 4322
N 0.007]  0.000] 14.000 0.000] (.600] 0.001
100.000 1000 43.000 0.132 Mol 7.564
Fuel mole Char mole tar mcle M 325.25
c i2 63.41 4,690 Cc 12 33.52 2,538 C 12| 100.00] 12.000] 1.44503 1445.03
H 1 5.70 0.413 H 1 B.69 0.5G6 H 1 0.00 0.000] 0.1938 193.788
o 18] 45.02 3.25¢ [¢] 16| 59.78 4.522 [¢] 16 0.00f 0.000 21.5378 5.47998
N 14 0.22 0.018 N 14 0.01 0.001 N 14 ©.00 D.000] 132039 1320.39
43] 114.35 8.278 43 100 7.564 43 100] 12.000| 0.28093 280.933
M g_ W wmﬂmﬂm.— ™ 516
AuRAANNIT Char Tar
[9] H C N CH4 coz2 H [« N H o N |H20
4.59 0.41 3.26 0.02 0.00 0.09 254 0.51 452 0.00 . 12.001 0.00 0.00 0.00|

2.8093
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pP

ROWLIETL  [h(MON  |ERS  |E293a |OES00  |n X EHS % OUIDAN RTLIEnan mmol  |EMs  |0E293a |asoDa N EF% QUER/IN
MJ mol-1 MJ of [nput MJ  jof Input
input Fuel 2.809 9.34742 Jinput Fuel 2.809 9.03
H20(Fue] 053 0 H20(Fue] 053] 0.0
Ash 0.238 0 0 Ash 0.238 0 0.00
Total 9.34742 Total 9.02
Gutput . |CO D871 0.194] 00184| 0.212| O.089| - 1.81 [ouwt[co 0671} 0036 001 0.04 0.42
HZ 0.000] 0.182] 0.01767| 0.493] 0.000] 000 F2 0.000F 0031 007 0.00 0.00
CHa 0.093] 0314] 0.04798| 0362 0029]  0.31 cra 0.093| 0.083] 001 009 001 D0
€02 3.930| 0.302| 002805 0.330[ 1.185] 12.68] Coz 3930] 0088] 0.0i 007 G286 3.10
NZ 0.616| -0.018| 0.01622| 0.000] 01| 0.2 NZ C616] -0.208] 0.21064] 0.003] G40 5.62
20 T1.886|  0.242] 0.09421]  0.258| Z2B71] 30.72 HZ0 11.886] 0005}  0.01] 0005 0.06 0.66
Char 1.445)  2.308 3.333| 35.60 Char 1445 2,085 301 ] 3338
Tar 0.194] 4725 0.916 m.mo_ Tar G194 4,930 0.95 10.59%
Ash 0.013] 0.057] 0028 o0.031] o0001]  0.03| Ash 0073]  0.037] 0026 0011 000 002
Towl 8493  90.88 Total 436 | 4628
1372 0.329
Co 15404] 0.0164 1.103
H2 17668 0.01767
CHa 47995] 0.04799
coz2 28047| 0.02805
N2 18222 0.01622
H20 72209 0.01421
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T _ udo_,. G | ¥ 0.87

b c d h+ H n+ H
30962 2439 D28 0 -120.809 -110477 ay 51128 4368 1489 0 -413.886 -393521 ay 49,7475
bi2xy2 bi2xy2 208766
ey-1 cy-1 -1.50976
dr3y3 0.00 arsy3 0
12029 31.089 037397 h -85240.67 h -360561
-0.11054 0.26343 21236.33 32960
Y 0.97 Y 0.97

2 b [ d h+ H h+ H
11.833 77647 0.142 -18.414 -81.242 74872 ay 11.610809 26882 3586  0.105 0 -7.823 0ay 26.1562
brxy2  36.755333) bz 160749
70.5809 47995 oy-1 01459404 ey 010791
diRy3 5654125 d3y3 0
h -38675.02 h 19922.8]
36196.077 19922.8
|| i ()
¥ 0.97 y 0.57

b [+ d h+ H h+ H
30418 2544  -0.238 0 -9982 0 ay 29.596714 34376 7.841 0423 0 -253.871 -241856 ay 33.4478
b2xy2  1.2042393 bi2wy2 371165
cy-1 -0.244804 cy-1 0.43474
dr3y3 0 draya 0
h h 216277
25579.2
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T _ So_v. 073.00 Y 973.00
cp Td R p PO H cP Td R P PO
32.629 NmE 19.1338 Ay 31748.02]¢ 25| 8.3143] 40,6441 Ay 51701.33]
208 o2 11505.68] 298 bi2xy2 1873685
cy-1 613.481 cy-1 770.08
ammﬁj ﬂgmom.mj
Y 973.00 Y 973.00
cP Td R P PG H cP Td R P PO
£ 70.6809 25| 8.3143] 6.23972 Ay 68675.17)H 25 8.3143] 0.ca09 Ay 2898762
[ I [~
298 bioxy2  24888.25 298 br2xy2 10505.27,
A 1.702 A.am_.lll._s.mmow cy-1 380.57 cy-1 522,66
B 0.00808 8.83581
c 22606 -2.04872 93944.01 38970.23
Io 0 8.48500
¥ 973.00 N y 973,00
R P PO H R - P PO
25| 8.3143| 16.0808 Ay 31263.46)] MmE ) Ay 30249.60
298 bl2xy2  11330.05 208 bi2xy2 10962.62
cy-1 577.47 cy-1 H#NUM!
43170.93 HNUM!
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