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Abstract: Compressed air energy storage (CAES) is one of the effective ways to solve the unstable large-
scale grid connection of renewable energy, and is the focus of large-scale energy storage technology re-
search and development at present. Rational storage and utilization of system compression heat is impor-
tant means to improve its efficiency and economic benefit. In this paper, the development history and
basic principle of compressed air energy storage technology are introduced, and the technical status of
sensible heat storage, latent heat storage and thermochemical heat storage is further analyzed. Tt is found
that latent heat storage is the most potential way to improve the comprehensive performance of advanced
adiabatic compressed air energy storage system. From the thermal energy utilization of heat storage sub-
system, the research progress of advanced adiabatic compressed air energy storage system coupled with
other energy systems is summarized, and it is found that advanced adiabatic compressed air energy storage

system coupled with the combined cooling heating and power (CCHP) , coal-fired power plant and solar
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heat collection technology can further improve the energy cascade utilization, efficiency performance and

economic benefits. Finally, the research direction of heat energy storage and utilization in compressed air

energy storage system is summarized and prospected.

Key words: compressed air energy storage system, thermal energy storage technology, phase-change

material, combined cooling heating and power ( CCHP) , coal-fired power plant, solar heat collection
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Fig. 1 Working principle diagram of CAES system
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Fig.2 Working principle diagram of RCAES system
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Fig. 3 Working principle diagram of AA-CAES system
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Fig. 5 Packed bed regenerators filled with single and
double phase change materials '**’
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Fig. 6 Working principle of AA-CAES + CCHP system
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Fig. 8 Working principle of AA-CAES + CSP system'*!
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