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Fig. 1  Schematic diagram and monitoring points of solar

heated straw biogas fermentation system
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Fig. 2 Plane structure and monitoring points of phase

change heat storage water
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Fig. 3 Variation characteristics of collection hot water

temperature,, ambient temperature and solar radiation intensity
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Fig. 4 Temperature difference dependence of storage

a4

tank’s thermal losses
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heat amount and heat load per day in winter

located in Hexian
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Fig. 6 Temperature variation characteristics of water,

paraffin, outer wall and ambient
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Table 1 Variation characteristics of heat supply subsystem s
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THERMAL PERFORMANCE RESEARCH OF SOLAR STRAW BIOGAS
SYSTEM WITH PHASE CHANGE HEAT STORAGE

Wang Siyu, Lu Yong, Lu Haowei, Wang Chuqiao, Duan Wenjun, Qiu Jiaming
(School of Energy and Environment , Southeast University , Nanjing 210096, China)

Abstract: The experimental results of thermal performance of solar straw biogas system in the project demonstration
base located in Hexian of Anhui province show that it is necessary to combine solar collector with PV power generation to
ensure the stable mesophilic fermentation in the middle and lower reaches of the Yangtze River during winter period. The
paraffin layer can maintain phase transition state in most of time, and water temperature in phase change heat storage
waler tank maintains approximately constant which is not lower than 55 °C when this system runs stably under the average
daily ambient temperature of 4.7 °C in winter, achieves the stable heat storage effect, satisfies the thermal load demand
of gas producing tank for mesophilic fermentation in winter; the solar straw hiogas fermentation system’ s thermal
utilization efficiency is 42.3% in winter, and there is still room for improvement.

Keywords: solar energy; biogas; straw; phase change heat storage ; thermal performance ; mesophilic fermentation



