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Abstract :

As critical energy storage infrastructure, prefabricated cabins in energy storage power stations

maintain operational safety through temperature control. The spray system, a key component for

cabin temperature regulation, directly responds to environmental temperature fluctuations that critically

impact system performance. This study investigates the adaptive matching between spray systems

and ambient temperatures in energy storage cabins. Through analyzing the spray system's structure

and operational mechanisms, we explore how environmental conditions influence system parameters,

spray media, and equipment characteristics. The research proposes optimization strategies and

validation methods for adaptive matching. Findings demonstrate that scientifically designed matching

configurations enable stable and efficient operation of spray systems across diverse temperature

ranges, thereby establishing a robust foundation for safe and reliable cabin operations in energy

storage facilities.
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