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Abstract Using renewable energy has potential to improve the performance of the distributed
energy systems, as a result of which, it can reduce the consumption of the fossil fuels and ease the
greenhouse effect. This study proposes a new distributed energy system assisted by biogas and solar
energy based on sewage treatment plants. Compared with the conventional way of using biogas, the
biogas participates in a reforming reaction, and converts into the syngas with the aid of solar heat
in the new system. The syngas is then used in a high-efficient CCHP subsystem. This new method
realizes the indirect use of biogas and energy quality improvement of the solar energy, thus reduce the
irreversible loss of the combustion process. The hourly dynamic simulations of the proposed systems
were conducted by the established mathematic models under Tibet Lhasa weather data. Compared
with the separate utilization systems for biogas and solar energy, the new system annually produces
299.3 MWh (7%) more power, 58.7 MWh (54.9%) more refrigeration, and saves 16340 m® (11.7%)
natural gas. This study provides a new way to efficiently use the biogas.
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Fig. 1 Flow chart of the new system assisted by biogas and solar energy
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Fig. 6 Available heat in proposed and reference systems
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Fig. 8 Released heat in proposed and reference systems
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Fig. 9 Available heat for cooling in proposed and reference

systems
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