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Design of Summer Cooling System for Hydrogen Tube Skids at Hydrogen Refueling Station
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Abstract: In recent years, the construction of hydrogen fuel cell vehicles and refueling stations in China has been rapidly advancing.
As the mainstream hydrogen storage equipment in refueling stations, hydrogen container bundles are mostly arranged outdoors. The
high temperature and strong solar radiation in summer can easily cause a rapid increase in the temperature of the bottle, leading to
safety hazards such as overheating and abnormal pressure rise in high-pressure hydrogen storage containers. At present, there is no
clear design provision for the daily cooling spray system of hydrogen container bundles in summer in China. Engineering design
mostly refers to the experience of petrochemical storage tanks, which has problems such as insufficient calculation basis and poor
system matching. The article is based on an actual hydrogen refueling station project, and determines the cooling water spray intensity
based on the principle of thermal balance. The cooling area, cooling water volume, hydraulic calculation of perforated pipes, pipeline
layout, and automatic control scheme design are completed, forming a summer cooling system that is suitable for municipal water
pressure conditions, safe and reliable, and economically water-saving. Engineering applications have shown that the system can stably
control the temperature of the bottle below 50 °C, effectively improving the operational safety and service life of hydrogen container
bundles, and providing reference for the design of similar hydrogen refueling station projects.
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