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[ Abstract]  The utilization of direct combustion of biogas has the problem of low utilization efficiency due to the serious
exergic loss. The utilization of solar heat has the problems of low efficiency, difficult heat storage and unstable heating. In order to
improve the conversion efficiency of energy utilization and the utilization level of biogas and solar energy in distributed power
supply system, this paper proposes a solar-powered methane reforming of the distributed power system, gathered by the high
temperature solar energy used in the reforming reaction, the surge of the gross calorific value of fuel at the same time, will also be a
large number of solar thermal energy grade up to the grade of the chemical energy of syngas. The simulation shows that under the

design conditions, the power generation of the system is 4.59% more than that of biogas cogeneration system and solar disk Stirling
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power generation system under the same energy input, and the net power generation efficiency of solar disk can reach 32%.
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Fig.1 Diagram of distributed energy supply system for
solar powered biogas reforming
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Table 1 Parameters of selected internal combustion engines
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Fig.2 Flow chart of distributed power supply system for
solar powered biogas reforming
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Fig.3 Flow chart of the cooling, heating and power
supply system of the internal combustion engine driven by
methane
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Fig.4 Flow chart of solar disk Stirling power generation

system
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Fig.5 Schematic diagram of temperature change of internal combustion engine, syngas and water
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Table 4 Performance parameters of the new system and the reference system at design point
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KEE (kW) 1321.72
1279.74
HA 8 (kW) 326.40 466.58 0
g (kW) 650.89 513.64 0
feEAAR (%) 66.73 65.07
KFHAE R AR (%) 30.72 26.00
HRER (%) 4487 4381
WAHBET 4R (%) 5.99
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Fig.6 The energy utilization rate of the system changes
with the ratio of water to carbon and reforming reaction
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