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Energy utilization characteristics of parallel type polygeneration system of
liquid fuel and power based on co-gasification of coal and biomass

ZHANG Suipeng, YU Gewen, WANG Yanming

(School of Chemistry and Chemical Engineering, Inner Mongolia University of Science, Baotou 014010, China)

Abstract: To study the energy utilization characteristics and coal saving ratio of multi-generation system under co-
gasification of coal and biomass, a coal-biomass co-gasification parallel FT synthetic oil-IGCC co-production
system was established. The feedstock is 3 000 t/d and the syngas shunting ratio at the FTS side is assumed as 0.2,
0.4, 0.6, 0.8, respectively. The results show that, when the biomass mass ratio of the feedstock is 0.2, the
polygeneration system can obtain the highest thermal efficiency (46.39%, 46.51%, 46.59%, 47.49%) at each
assumed shunting ratio. When the biomass mass ratio is smaller than 0.2, the coal saving ratio is higher at each
assumed FTS shunting ratio. When the biomass mass ratio is larger than 0.2, the syngas shunting ratio at the FTS
side has an obvious effect on the coal saving ratio. Therefore, at specific biomass mass ratio, the coal saving ratio
of the polygeneration system can be improved by increasing the syngas shunting ratio at the FTS side.
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Fig.1 Flow chart of the parallel type FT synfuels-IGCC polygeneration system based on coal and biomass co-gasification
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Tab.1 The feedstock with different proportions of coal and biomass
TiH HfE
A R R A B 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
P B E/(tdY) 3000 2700 2400 2100 1800 1500 1200 900 600 300 0
AT R R (L ) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

x2 BEEYMRILSHRITRERS

Tab.2 The proximate and ultimate analysis of coal and biomass

TALSMHT Wadl% TEEAHT Wadl% N
Ykl ‘ \ A {6 KA R(MI kg )
wRS ks BEER &S c H 0 N
o 29.25 7.93 57.50 5.32 73.31 4.38 12.56 0.84 0.13 28.873
W5 68.54 6.78 20.71 3.97 42.60 5.59 39.58 1.28 0.20 15.999
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Tab.3 The specific oxygen consumption and specific coal consumption of the gasification process

iH /L
ARV BT 5 L 0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
LR GRS /(m3 kmd) 373 405 428 452 472 494 515 534 558 590 616
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Fig. 2 Change curves of crude syngas flow rate and mole fraction of components with biomass mass fraction
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Fig.3 The change curve of cold gas efficiency with biomass
mass fraction
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Fig. 4 Change curves of synfuel product distribution with
biomass mass fraction at different shunting ratios

1.2.31GCC X & ¥ T

IGCC & HATH NGRS SR AR
—R224, R 2B RS0 IGCC K H R ITHA
FERFET B RS — LRI FT A R T R




5 34

SROMS 55 S AW BT AR -5 /0 2 0™ A 4t e A F 1 0 27

SULE A bR R E P AR TR RS AR
WIS HULFE 51, [ 5 0Tt LU AR 1 2 DA A
YoJs o B KA AE, 7 T sl 5 s

F 5 MSRH. FEB/IASH

Tab.5 Parameters of the gas turbine and the steam turbine
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Fig.5 The distribution curves of power output with biomass
mass fraction at different shunting ratios
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biomass mass fraction at different shunting ratios
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