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Abstract; In order to solve the problems of low energy utilization efficiency of the system caused by the
change of user load demand with the time and the traditional combined cooling, heating and power
(CCHP) system running under off-design conditions most of the time, a novel CAES based CCHP
(CAES-CCHP) system coupling compressed air energy storage system ( CAES) and heat storage device
was proposed. By establishing the thermodynamic model of the system, the thermodynamic performance
of the CAES-CCHP system was analyzed under the given working conditions of charge and discharge, and
the sensitivity analysis of three key parameters that affected the performance of the system was carried
out, such as CAES compressor compression ratio, turbine air intake pressure and flue gas mass flow
through CAES. The results show that the CAES-CCHP system can realize flexible regulation of cooling,

heating and power generation, and the CAES power conversion efficiency of the system is 57.41% , while
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the primary energy utilization rate, primary energy saving rate and exergetic efficiency are 76. 22% ,

24.84% and 31.97% , respectively, which are 10.97% , 18.15% and 7.58% higher than that of the

traditional CCHP system.

Key words; combined cooling, heating and power system, compressed air energy storage, thermodynam-

ic performance analysis, sensitivity analysis
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Tab. 1 Design parameters of CAES-CCHP system
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