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Study on Performance of LAES Coupled with Organic Rankine Cycle
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Abstract: To solve the problem of incomplete utilization of compressed heat in liquefied air energy stor-
age system (LAES) ,a LAES system coupled with organic Rankine cycle ( ORC-LAES) was constructed.
Thermodynamic performance calculation model for ORC-LAES system was established , and the influence
of compressor outlet pressure , expander inlet pressure, initial temperature of pressurized water, pressurized
water flow ratio and expander stage number on ORC-LAES system performance was analyzed under design
parameters. The results show that when the outlet pressure of the compressor rises from 6 MPa to 16 MPa
and the initial temperature of pressurized water rises from 293 K to 323 K, the cycle efficiency, exergetic
efficiency and liquefaction rate of the system decrease ;when the inlet pressure of the expander rises from
8 MPa to 18 MPa, the system cycle efficiency and exergetic efficiency increase ; when the flow ratio of

pressurized water increases from 0.51 to 0. 96 ,the cycle efficiency and exergetic efficiency of the system
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first increase and then decrease,,and when the flow ratio is 0. 71, the cycle efficiency and exergetic effi-

ciency of the system reach the maximum value ; coupling ORC is better than increasing the number of ex-

pander stages in the utilization of compression heat; compared with the LAES system,the ORC-LAES sys-

tem has a 4. 8% increase in cycle efficiency and a 5. 1% increase in exergetic efficiency.

Key words: liquefied air energy storage ,organic Rankine cycle, cycle efficiency, liquefaction rate , exer-

getic efficiency
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