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An economic analysis of a coupled LAES system
utilizing the regasification cold energy of liquid
ethylene
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Liquid air energy storage (LAES), characterized by high energy storage density, large-scale storage capacity,
and rapid response time, emerges as a novel energy storage technology applicable to grid peaking and re-
newable energy saving. However, LAES lags behind other energy storage technologies in terms of system
efficiency, primarily due to the internal cold energy deficit. To enhance system efficiency, the integration of
external cold energy is crucial. Considering the significant waste of cold energy in the liquid ethylene (LE)
regasification process, effective strategies for LE cold energy utilization are imperative. This study introduces
an LAES-LE coupled system that utilizes LE cold energy: the storage and utilization of LE cold energy are
facilitated by an intermediate cold-storage medium, and is used in the low-temperature compression of air
and the following cooling process. Besides, waste heat is incorporated to provide the heat for air expansion.
This study develops an economical model of the coupled LAES-LE system and investigates the influence of
various parameters on the system’s economic performance, including the temperature of the waste heat, the
mass flow of the LE, and the varying peak-valley electricity prices.
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