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Table 1  Basic operation parameters of system
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Fig. 2 Influence of pressure ratio of chamber on energy

storage efficiency
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Fig. 4 Influence of heat exchanger efficiency on

energy storage efficiency
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energy storage density
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ANALYSIS OF OPERATION CHARACTERISTICS ON DISCHARGE
PROCESS OF AA-CAES SYSTEM

Han Zhonghe, Guo Senchuang
(Key Lab of Condition Monitoring and Control for Power Plant Equipment , Ministry of Education, North China Electric Power University ,
Baoding 071003, China)

Abstract: To investigate the influence of operation characteristics of expander on the performance of advanced adiabatic
compressed air energy storage (AA-CAES) system in the discharge process, this paper puts up with three operation modes
of expander, which include constant- pressure mode, constant- sliding- pressure mode and sliding- pressure mode, and
establishes the thermodynamic model of AA- CAES system. Systems’ performance difference of three modes and the
influence of critical parameters on the performance of systems which adopt different modes are analyzed by employing the
method of numerical calculation. The result of calculation shows that energy storage efficiency and energy storage density of
the last mode are all the biggest, when basic operation parameters are identical. Systems’ performance of three modes can
be improved by adjusting the difference of storage pressure ratio properly. There is the optimal heat exchanger efficiency
which makes three modes’ energy storage efficiency biggest. Efficiency- dropping coefficient of expander has an biggest
effect on constant-sliding-pressure mode. The steady interval time of three modes is very close and there is no the time when
heat transfer coefficient reaches certain number.

Keywords: advanced adiabatic compressed air energy storage; discharge process; operation mode; energy storage

efficiency; energy storage density



