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Abstract

The utilization of compressed air energy storage system can effectively recover the discarded so-
lar energy and improve the power utilization rate of the power grid. At the same time, the com-
pressed air energy storage system can solve the instability and intermittent problems of solar
energy. So it is necessary to make a more reasonable use of solar energy on the base of the cha-
racteristics of compressed air energy storage system. This paper studies the thermal characteris-
tics of the compressed air energy storage system integrated with the solar energy and the effects
of the key parameters such as the inputted solar energy amount and turbine inlet pressure on the
system performances of two Kinds of operation situations with the constant stored air pressure
and the constant stored air tank volume. The results show that the compressed air energy storage
system under the operation situation with the constant stored air pressure has better perfor-
mances than the compressed air energy storage system under the operation situation with the
constant stored air tank volume.
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Figure 1. Flowchart of advanced adiabatic compressed air energy storage (AA-CAES) system
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Figure 2. Flowchart of advanced compressed air energy storage system coupled with the solar energy
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Table 1. The initial parameters of the base system
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A EAN R R 0.84
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Table 2. The simulation results of the base system
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IEHEHLFET) 54.15 MW
%4 H T 38.45 MW
7P R 77°C
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Figure 3. Effect of the inputted solar energy amount on turbine inlet temperature
under different turbine inlet pressure
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Figure 4. Effect of the inputted solar energy amount on the system thermal
efficiency under different turbine inlet pressures
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Figure 5. Effect of the inputted solar energy amount on the energy storage
efficiency under different turbine inlet pressures
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Figure 6. Effect of the ratio of Ps1 to Ps2 on the turbine output power under
different inputted solar energy amounts
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Figure 7. Effect of the inputted solar energy amount on the system thermal
efficiency under different turbine inlet throttling pressures
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Figure 8. Effect of the inputted solar energy amount on the energy storage
efficiency under different turbine inlet throttling pressures
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Table 3. The performances comparisons of the new system under two operation situations with the constant stored air pressure
and the constant stored air tank volume
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