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Fig. 2 Simplified flowsheet of the

proposed polygeneration process
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Fig. 3 Heating supply in a typical winter day of the four cities
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Mathematical optimization model of regional integrated energy
system based on biomass gasification polygeneration

ZHAN Xiangyan',ZHENG Xuyue’,ZHU Xingyi' . MENG Chao' ,ZHAO Yingru'*

(1. College of Energy,Xiamen University, Xiamen 361102, China; 2. Fujian Government

Investment Projects Assessment Center, Fuzhou 350100, China)

Abstract ; The biomass polygeneration integrated energy system (BPIES) system is characterized with the advantage of energy cascade
utilization and multi-energy complementation,as well as low fuel price and high value-added chemical products simultaneously. This system is
considered as the most effective clean energy technology for biomass utilization. Based on the mechanism model of biomass gasification
polygeneration,a mixed integer nonlinear model is formulated in the general algebraic modeling system (GAMS) , which is a multi-level
and high-dimensional optimization model including multiple nonrenewable and renewable technologies. Comprehensive evaluation of
the system is carried out in aspects of economy,environment, technology and energy consumption on the premise of meeting regional
energy demand,and the reliability and validity of the model are verified by case studies. Results show that BPIES integrated with
chemical synthesis unit plays a good complementary role in meeting regional energy demand and producing chemical products, which
not only can achieve efficient use of energy,but also can improve economic benefits of the system. The applicability of BPIES in four

typical cities is found in the descending order as Dalian™ Shanghai=~Guangzhou™ Kunming.

Keywords : mathematical optimization;integrated energy system;biomass; polygeneration



