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RESEARCH ON HEAT LOAD CHARACTERISTICS OF BIOGAS FERMENTATION TANK AND DESIGN
OF WASTE HEAT RECOVERY DEVICE FOR DISCHARGE OF METHANE FERMENTATION TANK

ZHANG Shuai-bing REN Shengfeng WANG Zi-wei
( School of Energy and Safety Engineering Tianjin Chengjian University Tianjin 300384 China)

Abstract: Based on the heat balance model the heat load characteristics of the fermentation tank were simulated and analyzed
in a farm biogas project in Tianjin. Results showed that the heat transfer load of fermentation tank and the fermentation liquid
heating load was the main load in biogas production process part and heating fermentation liquid load accounted for 87. 5% ~
90. 8% of total heating load of biogas project which was about eight times of the heat transfer load of fermentation tank. In
order to reduce the heat loss caused by the discharge of fermentation tank a set of waste heat recovery device for biogas
fermentation tank was designed and its waste heat recovery efficiency was simulated. Results showed that the device heat
recovery rate was 1 472.3 ~2 216.5 MJ in spring 747.4 ~993.5 MJ in summer 1 515.7 ~2 069.3 MJ in autumn and
2 526.3 ~2707.7 MJ in winter and annual energy saving rate was 25.36% ~48.46% . In winter the energy saving rate
could still reach more than 30% effectively reducing the heat loss of the discharge.

Keywords: fermentation tank heating system; numerical simulation; thermal load characteristics; waste heat recovery; heat

recovery efficiency
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1

Fig. 1 The heat load in each part of the fermentation tank
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Fig.2  The heat loss and the proportion of the total load in each month

Fig.3  The vertical profile of waste heat recovery device for

discharge of fermentation tank
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Table 1 Formula coefficient value under different

working conditions

At/C n c

16 ~27 1/3 0.11
2.5~16 0.39 0. 0282
0~2.5 1/4 0.59
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Fig.5 The quantity of recovered heat and the batching

water temperature after heat transfer in winter
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Fig.4 Temperature field distribution of the transverse section of

the waste heat recovery device after heat transfer
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3.2

Fig.7 The quantity of recovered heat and the batching water

temperature after heat transfer in spring

Fig.8 The quantity of recovered heat and the batching water

temperature after heat transfer in autumn
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Fig.9 Annual energy saving rate of waste heat recovery device
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