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Abstract: A heating system of biogas digester was developed
to avoid area limitations of buried wells in the heating system
of biogas digester by ground—source heat pump, in which the
heat energy was supplied by hot water from waste heat
recovery coupled with solar— assisted heat pump. The key
parameters such as the heat load of digester, waste heat
recovery rate of the methane liquid, medium and high heat

pump, the solar energy collector area and so on were
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calculated. The results show that this system can guarantee
the temperature of 5042C in the digester, the heat recovery
rate of the methane liquid can reach upto 70%. The system is
characterized by that the solar energy and waste heat recovery
of the methane liquid serve as the low—graded heat sources of
the heat pump, There are three kinds of running modes
including the sloar energy heating directly, the solar energy
low level heat sources heat pump, and the combination of the
solar energy and waste heat recovery low — graded heat
resources heat pump and so on. The waste heat recovery
technique can make full use of energy of the system and

prevent thermal pollution,
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Heating system of high temperature biogas digester by solar energy and methane liquid heat recovery
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Tab.1 Average daily heat load at different months

A 10 11 12 1 2 3 4 5 6 7 8 9
R E/C 18.2  12.4 6.2 3.6 4.7 8.4 14.1 19 23.4  27.8  21.7 23.6
HPHRE/C 15 10 5 5 5 10 10 15 20 20 20 20
R nsE/MI 41 36,1 43.9  51.7 517 517 43.9  43.9 361 28.2 282  28.2 28.2
Mk R/ M - 41 20,9 27.7  35.8  38.9 37.6 324 257 19.1 14,0 8.0 8.1 12.9
BB MJ - d? 57,0 71.6  87.5  90.6  89.3  76.3  69.6 55.2 42,2  36.2  36.3 41.1
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Tab. 2 Solar collector area when guaranteed rate is 100%
B4 10 11 12 1 2 3 4 5 6 7 8 9

R E/M] e m2+d71 13.5 12.3 11. 4 11.2 11.9 12.7 13.3 13.9 13.4 16. 17.2 13.4

B/ M] - 47T 57.0 71.0 87.5 90. 6 89.3 76.3 69. 6 55.2 42.2 36. 2 36.3 41.1

M/ m? 10. 5 14.5 19.1 20.1 18.7 14.9 13.0 9.9 7.8 5.5 5.3 7.6
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Tab.3 the everyday avenue working time of the heat pump in each month

A 10 11 12 1 2 3 4 5 6 7 8 9
B#E/M] - d? 57.0 71. 6 87.5 90. 6 89.3 76. 3 69. 6 55.2 42,2 36.2 36.3 41.1
4 B TERRE/h 2,29 2. 88 3.52 3. 65 3.59 3.07 2,80 2.22 1.70 1. 46 1. 46 1. 66
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