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Performance of an integrated solar liquid air energy storage system with flexible
operation mode

ZHU Hongging?, ZHOU Yufei?, ZHANG Hanfei?, DUAN Ligiang?

(1.State Nuclear Electric Power Planning Design & Research Institute Co., Ltd., Beijing 100095, China;
2.School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: A new type of liquid air energy storage (LAES) system coupled with solar energy is proposed to
address the issue of low round-trip efficiency (RTE) in current LAES systems. The discharging process of the new
system is equipped with series-connected two-stage air heaters, which improves the RTE while allowing the
system to operate in conventional ways under low solar radiation conditions. Sensitivity analysis of main
parameters and exergy analysis are conducted on the new system, and the results show that, within the allowable
range, the lower the liquefaction temperature, the lower the charging pressure and the higher the discharging
pressure, resulting in higher RTE of the system. The optimal RTE of the system can reach 72.4%, and the system
can still operate at an RTE of 53.6% when solar radiation is insufficient. The exergy efficiency of the new system
is 38.0%, among which the solar collector field has the highest exergy destruction, accounting for 52.4% of the
total exergy destruction, followed by the throttle valve and thermoelectric generator. In heat exchangers, there is
significant exergy destruction in cold boxes and evaporators.

Key words: liquid air energy storage; solar energy; parabolic trough collector; system integration; image exergy
analysis
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HL R A RE R AR SR B R . R4 2 A kA
M7 54 6E (liquid air energy storage, LAES).
7K B BE HL b 1Rk il 7 B R KA 22, W T
o RSB B A AR E R i DR S
Mo i, H L 75 B A B A b R 7 AR AT
S0, LAES #1977 4F4 Smith 4207,
RGN EE SRS A N BNGE, HREKT R
DL R TRASAEAE, P50 B 2% e PR | 1) [R] B 4
TREEEEE, B

LAES #57 A I ) 3 22 o] 2 A2 12 2% (round
trip efficiency, RTE) ik, —M7E 40%~55%0-11,
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