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Modeling and Engineering Optimization of Compression Process for
Biomass Compound Coal Mixed with Sawdust, Rice Hull and Coal
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Abstract

The compression process LS — SVM model of biomass compound coal mixed with sawdust, coal and
rice hull was established according to the published experimental data. The test result showed that the
maximum relative error of predicted and experimental values of two models was 3.46% and 5.83%
which proved the efficiency of model. On this base, the multi-objective optimization objective function of
compression process was designed and fitted, by which the Pareto optimal solutions were gained in a
single run. According to the standard target of solid biomass fuels and C, value which represented the
comprehensive performance of biomass compound coal, the efficient solutions that are suitable for
compression process were selected from the Pareto optimal solutions under different indicators for

compound coal mixed with sawdust, coal and rice hull.
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Tab.1 Experimental data from compression process model of BCC mixed with sawdust, rice hull and coal

A 5 R A R I T 445 1 Y

e 56 5 TR 4 R A 440 i 2R

A= 4 5 5 PE Q PRI C [ B % S A= ) J5 o #E Q HUEIREE C i i % S

ER/% /MJ kg™ JN A /% SER/ % /MJ kg™ JNA ! /%
0 22.427 151. 181 65.984 0 22.427 151. 181 65.984
5 22.190 201. 969 69. 763 5 22.016 183. 071 68. 504
10 22.003 265. 354 72. 598 10 21.814 240. 157 71.339
15 21.594 325. 591 75.748 15 21.265 290. 945 73. 543
20 21.342 376. 378 77. 638 20 20. 878 297. 638 75.433
25 21.103 427. 165 80. 787 25 20. 169 376.772 77.323
30 20. 817 462. 205 82. 047 30 19.778 386.614 79.213
35 20. 501 516. 142 83.622 35 19.355 450. 000 80. 472
40 20.215 566. 930 85.512 40 18.875 485. 040 81.732
45 19.956 583.071 87. 087 45 18. 431 494. 882 83. 622
50 19. 702 611.811 88. 031 50 18. 006 555.118 84.252
55 19.410 627.953 89.291 55 17.571 549.213 86. 142
60 19. 115 650. 394 90.236 60 17. 124 552.756 87.016
65 18. 852 660. 236 90. 745 65 16. 662 531.102 87.922
70 18. 604 666. 930 91.039 70 16. 243 518. 898 88.615
75 18. 287 670. 472 91. 695 75 15.791 512.992 89. 129
80 18. 106 664. 057 92. 127 80 15.372 472.441 89. 465
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Fig. 1 Compression process model of BCC mixed with

sawdust, rice hull and coal
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Tab.2 Comparison of experimental value and predictive value of BCC mixed with sawdust, rice hull and coal

T YRR Al Q/MI kg ™! MxFiR2  PUREE Co/N-AT1 st & B 4 S/ % FXT i 2%
KR ABR/ % gl 0 {1 /% SRR 50 {1 /% SR {1 /%
30 20. 817 20.738 0.38 462. 205 478.201 3.46 82.047 82.201 0.19
A 50 19.702 19. 720 0.09 611.811 611.257 0.09 88. 031 88. 266 0.27
. 30 19.778 19.776 0.01 386.614 409. 156 5.83 79.213 78.782 0.54
e 50 18. 006 17.999 0. 04 555.118 527. 666 4.95 84.252 84.911 0.78
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Fig.2  Optimization flow of mixed-compression molding

process of BCC mixed sawdust, rice hull and coal
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Fig. 4  Profile of BCC mixed sawdust, rice hull and coal

under different molding conditions
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Tab.3 Subsets of optimal solutions for compression
molding process of BCC mixed sawdust,

rice hull and coal
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30. 48 20. 705 482.400 82.364 2.536
35.56 20. 405 524.254  84.052 2.604
AJE 40 40. 63 20. 165 560.453  85.668 2.664
60. 95 19. 082 649.825  90.228 2.799

67.30 18. 699 664.437  90.990 2.812

32.38 19. 557 427.979  79.503 2.531
37. 14 19. 131 461.731  81.009 2.590
e 40 46. 67 18.289 513.866  84.005 2.680
50. 24 17.979 528.543 84.972 2.703

56. 19 17.473 544.120 86.306 2.723
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