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Fig. 1 Flow chart of production process for multi-energy
complementary anaerobic fermentation system of

agricultural residues
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Fig. 2 Solar greenhouse (Unit: mm)
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ENERGY FLOW PROCESS FOR MULTI-ENERGY COMPLEMENTARY
ANAEROBIC FERMENTATION SYSTEM OF
AGRICULTURAL RESIDUES

Yang Xuemei', Zhang Zhiping’, Wang Yanjin', Zhang Huan’, He Chao’, Zhang Quanguo'’
(1. Institute of Agricultural Engineering , Huanghe S&T University , Zhengzhou 450063, China;
2. Key Laboratory of New Materials and Facilities for Rural Renewable Energy (MOA of China),
Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Based on the multi-energy complementary principle of solar energy, bioenergy and waste heat, the properties
and internal relationship among the influence factors of energy flow inside the multi-energy complementary anaerobic
fermentation system were studied. Agricultural residues were taken as substrate, the anaerobic fermentation system was
built in a solar greenhouse to realize the high-efficiency and low-consumption insulation technology. Through the analysis
and calculation of greenhouse energy flow process, the results showed that the main heat loss of the system was the
emission of the biogas, accounting for 43.09% of the total heat loss. Heat loss from the biogas slurry discharge was
36.05% , and the heat loss caused by ground heat transfer was the least, accounting for 0.59% of the total heat loss. The
analysis of energy flow process has important scientific significance for further improving the theory and technology of
poly-generation of agricultural residues, and it can improve the efficiency, low consumption and stable operation of the
multi-energy complementary agricultural residues anaerobic fermentation system.

Keywords: agricultural residues; anaerobic fermentation; energy flow; multi-energy complementary



