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Parameter Optimization and Economic Analysis of an Anaerobic Reactor Heating and Insulation Device Based on
Fluent / DUAN Peng' LUO Zicheng' LIU Yuchao' SU Zhao' HU Shugen'~ FANG Yanshan® CHEN
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Abstract: Raising the temperature of the anaerobic reactor can improve its reaction efficiency under low temperature envi—
ronmental conditions. In order to optimize the process parameters of the anaerobic reactor heating and insulation device and
reduce the investment of the heating system this paper takes the existing small-scale bionic intestinal anaerobic reactor in a
scientific research project in Yongzhou City as the object and uses the numerical simulation method of computational fluid
dynamics to investigate the temperature field inside the device. This study focuses on the influence of heating temperature
and insulation material selection on the heating and insulation effect of the reactor. According to the temperature field simu—
lation results the thermal energy loss of the device is calculated which is the basis of the economic evaluation of different
heating methods. After comprehensive analysis it is concluded that the device is heated and insulated optimally under the
condition of medium temperature anaerobic fermentation when the hot air supply air temperature is 35 “C and the foamed ce—
ment is selected as the insulation material. The total heat energy loss of the device at this point is 428.24 MJ+d™" with the
best economics of waste heat utilization for biogas power generation which has a revenue of RMB 20281 from the sale of e—
lectricity and an annual value of RMB 4047 in costs. This optimization plan can provide theoretical guidance for the design
improvement of the hot air heating and insulation device of the biomimetic intestinal anaerobic reactor.
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