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Abstract

Energy analysis was applied to evaluate three typical straw-based power generation systems; 1 MW
gasification and power generation system, 5.5 MW gasification and power generation system, and 25 MW
combustion and power generation system. Based on the concepts of energy costs and energy benefits, two
indicators were employed;: environmental yield ratio (EYR) and net energy. The results show that the
5.5 MW system is the most efficient one in recovering energy from straw ( the highest EYR) and is
capable of saving the greatest quantity of energy per MJ of straw used (the highest net energy); the
1 MW system is the best one in terms of energy costs, but the worst in terms of energy benefits.
Compared with the 1 MW system, the 25 MW system has a lower EYR but higher net energy.
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Fig.1 Energy system diagram of straw-based power generation
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Fig.2  Schematic diagram of feedstock supply for

straw-based power plants
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Fig.3  Flow chart of feedstock supply for straw-based power plants
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Tab.1 Equipment specifications used in straw supply

B 45 g;i b3 AL FRFL #E ﬁﬁ
i HL 0.4 1t/% 0.08L/(km-t) 8
i hr HLH: % 9 16 /% 0.06 L/(km-t) 12
T 25 94u/h 54.25kW 10
X# 10 1 f3/min 2.5L/h 10
WHERL 2 3t/h 4.75 kg/h 6
P AL 3 4 t/h 2 L/h 10
FEFFHN - R w L 15 20 t/h 18 kW 10
5 4R A 3} 2L 150 80 fu/h 46.2 kW 10

T - OF A5 AT Bt 450 kg @52 BRI FEHUCA HUE D) 419 60% .
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Tab.2 Key parameters used in the model
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Wt s H TAERFE /h 10
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Tab.3 Performance of the power generation systems

- 1 MW 5.5 MW 25 MW
atia 3k ek HIRK A
ALK+ WALRAL + 1o i o S
HARFFAE BATNIRBL  WIRNL - Z80R5E B + 280K
K GINESEN AN LR
B % 18 27 25.6
I HARE % 10 10 8
AEFI BB E]/ b 6 000 6 000 6500
ARfE /MW - h 5400 29 700 149 500
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o) A a 15 15 15
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Tab.4 Energy analysis of straw-fueled power generation systems

FEA R fefE AEfH K PHARELY /sej-MJ ™!
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Tab.5 Net energy and energy yield ratio of

the three plants
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