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Exergy Analysis of A Biomass Gasification System

ZHANG Xiao-yan'?, YANG Qing'** | LI Jia-shuo'” et al (1. State Key Laboratory of Coal Combustion, School of Energy and Power
Engineering, Huazhong University of Science and Technology, Wuhan, Hubei 430074 ; 2. Department of New Energy Science and Engineer-
ing, School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan, Hubei 430074 )

Abstract Based on the latest progress of ecological thermodynamics, the exergy theory was firstly used to study biomass gasification system.
With a 20 MW biomass gasification gas - steam combined cycle power generation project in Yancheng City, Jiangsu Province as study case, the
ecological environment benefits was comprehensively analyzed. The exergy-based indicators of the biomass gasification system was calculated
and compared with other renewable exergy conversion systems including wind power generation system, solar thermal power generation system,
corn-ethanol production system and biogas system. The results showed that the total exergy inputs of the biomass gasification system is calculat-
ed to be 1.04E + 15 Jc/a, and exergy conversion rate is 2. 64 Jc/J. Labor inputs are the main contributor to total exergy inputs, taking up
86.04% . Similar to other renewable exergy conversion systems, biomass gasification system is mainly supported by exergy purchased from out-

side. But it has advantages in sustainable development and eco-environmental benefits.
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Fig.1 The production process of biomass gasification system
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Fig.2 Exergy flow diagram of biomass gasification system
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Fig.3 Biomass gasification exergy system diagram
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Table 1 Exergy analysis of biomass gasification system
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Fig.4 Fractions of exergy inputs for biomass gasification system
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Table 2 Exergy evaluation indices for biomass gasification system
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