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Design and optimization of cold energy recovery process for

liquid hydrogen refueling station
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Abstract ; During the regasification of liquid hydrogen in the hydrogen refueling station,a large amount of high-grade
cold energy released is directly dissipated and wasted in the environment. A cold energy recovery process for liquid
hydrogen refueling station based on organic Rankine cycle (ORC) and direct expansion power generation is proposed.
The process mainly includes hydrogen expansion power generation, fuel cell power generation and ORC power generation.
Aspen HYSYS software was used to simulate the process,and the key parameters were optimized with the maximum net
recovery work of the process as the objective function, and the energy analysis and exergy analysis of the process were
carried out. The results show that the net recovery power of the optimized process is 14.22 kW, and the thermal
efficiency, cold energy utilization rate and exergy efficiency of the system are 34.97%, 35.42% and 16.43%,
respectively. The process has the advantages of simple design and good comprehensive performance,which can provide a
reference for the optimal design of liquid hydrogen refueling station in the future.
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