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Study on Hydrogen Gas Pre-cooling Temperature and Heat Exchanger
Area of Pre-cooling System for Production of Liquid Hydrogen
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TCorresponding author :
ymseo@Kkeri.re.kr Abstract >> In this study, a theoretical study was conducted on the pre-cooling

_ ‘ temperature of hydrogen gas and the heat exchanger area in a small-scale lique-
Ez\cli‘:;zd 27Af/|r!;,22002;4 fied hydrogen system. The small-scale liquefaction system was built and liquid
Accepted 28 May, 2024 hydrogen production experiments were performed. In this process, the temper-

ature of precooled hydrogen gas was measure to be about 120 K, and then the
possibility of a cause was analyzed through pressure analysis of hydrogen gas
and container, and analysis of the amount of liquid hydrogen produced. It was
found that some reasonable results were obtained from the theoretical approaches.
Based on this theoretical approach, we aim to improve the production of liquid
hydrogen by optimizing the heat exchange area according to flow rate.

Key words : Hydrogen gas(£4 7| H|), Pre-cooling system(d| ' A| ABl), Heat exchange
area(@ W3 HAH), Cooling capacity('di 2 %), Cooling temperature
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Table 1. Detail information for position of temperature sensors

Parameters Descriptions
SD-2 Cold head
SD-3 Start part of heat pipe
SD-4 End part of heat pipe
SD-5 Outlet of LH»
SD-6 Pre-cooler
SD-12 10 cm intervals from bottom

@ H; gas supply pressure

— ]

@ H, gas supply mass flow

P=37psi Q=50L/min (300K)

@ Liquid nitrogen level
h=80%

Thatfle=200K

I | | P=3.5psi
I I ® Temperature

! !

‘ Inside H

Fig. 7. Position of main measurement for pre-coooler system

T=120K
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