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Schematic diagram and photo of over-ground household

A1
Fig. 1

biogas production system heated by solar energy
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Fig. 2 Daily and cumulative biogas production
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Fig. 4  Content of H,S
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EXPERIMENT ON GAS PRODUCTION PERFORMANCE OF
FERMENTATION WITH BATCH AND SEMI-CONTINUOUS OF
HOUSEHOLD THERMOSTATIC BIOGAS PRODUCTION SYSTEM
HEATED BY SOLAR ENERGY

Zhen Xiaofei'”, Li Jinping'”, Xie Chunxin"®, Kang Jian'?, Feng Rong’, Guan Wenjing'”
(1. Western China Energy & Environment Research Center, Lanzhou University of Technology , Lanzhou 730050, China;
2. China Northwestern Collaborative Innovation Center of Low-carbon Urbanization Technologies , Lanzhou 730050, China;
3. Key Laboratory of Energy Supply System Drived By Biomass Energy and Solar Energy of Gansu Province , Lanzhou 730050, China;
4. Shaanxi Key Laboratory of Industrial Automation , Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: Household thermostatic biogas production system heated by solar energy solves the problem of low gas
production in the traditional biogas digesters in winter. However, there is no discussion about the continuous high
efficiency of the batches of the batch fermentation in winter. The over- ground household energy thermostat biogas
production system heated by solar energy was built in Zhangma village, Mingin county, Gansu province. The gas
production performance of semi-continuous fermentation was studied under the actual operating conditions in winter.
Under the meteorological conditions of Minqin, the semi-continuous fed-batch anaerobic fermentation experiment results
show that the solar thermostatic biogas production system can continuously and stably run in winter, and can maintain
high daily gas production for a long time, the average daily biogas production was 0.95 m’ and the cumulative gas
production was 110.71 m’ during the whole experimental period. When the minimum temperature is —18.2 °C, the system
can still achieve constant temperature anaerobic fermentation in the range of (27+2)°C; Achieving the semi-continuous
fed-batch in the batch anaerobic fermentation process can maintain the stable methane content for a long time, the
cumulative production of methane is 60.6 m® and the average methane content is 54.74% during the 116 day testing
period. The system can regulate the fermentation temperature to meet the gas demand of a family of 4-5 people in
different periods during a year.

Keywords: solar energy; anaerobic digestion; agricultural wastes; biogas yield; cold regions



