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Application of a solar collector system and heat recovery coil project
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Abstract: During cold winters, application of methane gas production has had problems, such as a low use-
rate, a short use-time, and poor comprehensive benefits. To introduce the specific and assessed economic, eco-
logical, and social benefits of biogas projects, solar energy was used for heating to solve the cold winter biogas
production problems at the Zhuji City Silverlit Ecological Farms Biogas Project. Results from the project
showed a maximum pool temperature for the anaerobic fermentation tank of 22.8 °C, a minimum temperature of
12.7 °C, a gas production rate that remained 75 m*+d™ or more, and an annual income of 230 000 Yuan. Thus,
it would be worthwhile to large-scale application of a solar collector system. [Ch, 6 fig. 3 tab. 11 ref.]
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Figure 1 System constitutional diagram of solar collector system and heat recovery coil project
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Figure 2 Process flow diagram of solar collector system and heat recovery coil project
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Figure 3 Temperature variation diagram of air, ground, anaerobic digester and the biogas production rate from 2012-10-11-2012-11-10
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Figure 4 Temperature variation diagram of air, ground , anaerobic digester and the biogas production rate from 2012-10-11-2012-03-11
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Figure 5 The temperature variation diagram of air, ground , anaerobic digester and the biogas production rate from 2013-12-01-2013-12-31
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Table 1 Gas production rate and the temperature improving effect which solar energy is open or not open

i H ikt/C Ho it/ °C b ikt /°C KR %
w15 d 1M 4.94 1.53 14.64 84.13
Ja 16 d FH1{E -0.78 -1.86 16.05 99.13
BT E/% -115.70 -221.60 9.63 178.30
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Table 2 Parameters of anaerobic digester record table in November 13, 2012

I 22 Hb ikt /°C /T b ikt /°C PR ARLEE/C ORISR G pH{E K48 i /°C
7. 00 10.5 11.7 22.6 20.3 22.6 7.0 37.0
8: 00 10.6 12.0 22.5 20.3 224 6.5 37.0
9: 00 10.6 12.6 22.3 20.4 22.3 6.5 38.0
10: 00 10.6 12.8 22.3 20.7 223 7.0 38.0
11: 00 10.8 135 22.5 20.5 224 7.0 38.0
12: 00 11.1 13.7 22.6 20.8 22.5 7.0 38.0
13: 00 11.6 14.2 23.0 21.1 23.0 7.0 38.0
14. 00 11.8 14.5 23.2 21.0 229 7.5 39.0
15: 00 11.8 14.7 23.3 21.0 23.2 6.5 39.0
16: 00 11.7 14.1 23.3 20.6 23.1 6.5 38.0
17: 00 11.4 13.3 23.0 20.5 229 7.0 38.0
18: 00 11.1 12.3 23.0 20.2 22.7 6.5 37.0
19: 00 10.7 114 22.8 20.1 22.5 75 37.0
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