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Design of a 10 ton/day air liquefaction system for
liquid air energy storage
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To achieve carbon neutrality, the contribution of renewable energy to electricity generation is growing. How-
ever, renewable energy sources may exhibit significant output fluctuations depending on weather conditions.
As a result, there is a gradual rise in demand for high-capacity energy storage systems to ensure grid stability.
The Liquid Air Energy Storage (LAES) system is an energy storage system that liquefies air using surplus
electricity for storage and then, when power is needed, pressurizes and vaporizes the liquid air to generate
electricity through power turbines. The energy storage by liquid air at ambient pressure is safe and echo-
friendly. It enables a large amount of energy to be stored. In this study, a 10 ton/day air liquefaction system
was designed as a pilot plant for liquid air energy storage. It is based on the Claude cycle with some variations
for air liquefaction. A cold stream, which utilizes cold thermal energy recovered during a power generation
process, is added to the cycle. The cold stream also branches out to improve cycle efficiency. The basic and
detailed designs were performed for the cycle. Additionally, a cold box was designed for the liquefaction
system. The design results, such as the process flow, system configurations, and details for the cold box, are
presented and discussed in this study.
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