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Method determinating operation temperature
of biogas plant in livestock farms

LUO Tao'?, HUANG Hailong'. MENG Xi®, LONG Enshen'?, RAN Yi', MEl Zili*'
( 1. Biogas Institute of Ministry of Agriculture, Chengdu 610041, China;
2. College of Architecture and Environment, Sichuan University, Chengdu 610065, China )

Abstract: A calculation model was established to analyze and maximize the net biogas production of the
large and middle scale biogas plant at the existing working condition in China, and then, a 500 m’
digester was taken as an example to investigate the optimum fermentation temperature. The results
showed that the two main effects on the fermentation temperature were the biogas production
efficiency of the digester (£) and the thermal efficiency of the heat exchange system thermal (). As
the normal designing, £ = 0. 55, 5= 0. 45, and fermentation temperature is 35 “C, the biogas used for
heat loading is 42. 4% of the annual biogas production, which is 65.2% in winter, 42. 1% in spring.
40.4% in summer and in summer, the average net biogas production is 288.0 m®/d. As when bk >
0.55 and 5 = 0. 45, the optimum fermentation temperature is 35 ‘C. However, as decreasing of the
value k or 7, the optimum fermentation temperature is likely to decrease as well. Two strategies were
suggested to improve the benefits of biogas production in biogas plant: operating the biogas plant at
about 30 ‘C in China, maintaining k4 and 5 at high values as possible.

Key words: fermentatiion temperature; operating biogas plant; biogas production; heat load; thermal

efficiency



