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Study on the Comprehensive Evaluation System of Multi-energy Energy Stations
Liu Qiming Xu Kangwu Chu Sai Sun Linna Niu Xiaochen
( BGI Engineering Consultants Ltd, Beijing, 100038 )

[ Abstract]  For energy station systems with multiple cold and heat source coupling, the use of high-efficiency chiller plant
evaluation standards to evaluate the energy efficiency of the system has great limitations. On the one hand, it cannot be directly
applied to the energy efficiency evaluation of heat pump systems, and on the other hand, it cannot evaluate the operation of
municipal heating/gas-fired boilers. According to the characteristics of cold and heat sources in multi-energy complementary energy
stations, three energy-saving indicators are proposed: energy efficiency, cost-effectiveness, and energy-saving rate. With reference
to the energy efficiency evaluation method of high-efficiency chiller plants, energy efficiency evaluation indicators for different
cold and heat source systems and coupled energy systems are formulated through energy consumption simulation under different
conditions; for conventional heat source coupling systems that cannot be evaluated by energy efficiency, the cost-effectiveness
evaluation indicator is proposed to evaluate the operating economy of cold and heat source systems; in addition, a method for
calculating energy-saving rate is proposed to reflect the energy-saving benefits of energy-saving algorithms and control strategies.
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Fig.1 The comprehensive evaluation system of multi-energy energy stations
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Table 1 Comprehensive energy efficiency of different cold and heat source systems in cold region
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Table 2 Comprehensive energy efficiency of different cold and heat source systems in hot summer and cold winter region
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Fig.5 Annual operating costs of the GSHP system
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Table 8 Cost effectiveness ratio of different cold and heat source systems in cold region
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Table 8 Cost effectiveness ratio of different cold and heat source systems in cold region
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Table 9 Cost effectiveness ratio of different cold and heat source systems in hot summer and cold winter region
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