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Abstract; A self-operated constant pressure compressed air energy storage system based on pumping
compensation was constructed to address the drawbacks of traditional constant volume compressed air en-
ergy storage systems, such as air throttling losses and wasted storage capacity. Component models of the
compressor, expander, heat exchanger, storage chamber, and water pump/hydroturbine were estab-
lished, and the steady-state thermodynamic performance of the system was studied. The results show that
compared with the isomorphic adiabatic compressed air energy storage system, the performances of the
self-operated constant pressure compressed air energy storage system is significantly improved. When the
air storage pressure is 7.2 MPa, the round-trip efficiency and the energy storage density of the new sys-
tem increase by 3.38% and 112% , respectively.
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