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Study on Liquid-gas Heat Transfer Characteristics of
Isothermal Compressed Air Energy Storage System
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(College of Energy and Power Engineering,Zhengzhou University of Light Industry,Zhengzhou , China,Post Code ;450000 )

Abstract: Isothermal compressed air energy storage (I-CAES) has an important application prospect in
large-scale energy storage field due to its advantages of high energy utilization rate, low carbon emission
and no need for supplemantary combustion. The liquid-gas heat transfer model of sprayed I-CAES system
was established, and the influence rule of spray flow rate on liquid-gas heat transfer characteristics of I-
CAES was analyzed by using the numerical method. The results show that the adoption of spray can effec-
tively suppress the temperature variation in the compression and expansion process, which is an effective
measure to enhance the liquid-gas heat transfer and achieve ideal I-CAES process. Increasing spray flow
rate can reduce compression power consumption, increase the expansion work output, reduce pressure
loss during shutdown and air storage stage, and finally improve the indication efficiency and energy stor-
age efficiency of the system.
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air compression process
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cylinder during charge and discharge process
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