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Abstract >> In this study, the experimental investigation and theoretical analysis

were conducted to verify the cooling capacity of the cryocooler used for pre-cool-
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ing of hydrogen gas. The effect of the flow rate on a copper pipe attached to the
bottom of the cryocooler, which has a coil shape in a hydrogen line, was investigated.

Temperature sensors were strategically placed at various positions on the cry-
ocooler to analyze the temperature variations with respect to the flow rate. In this
study, the thermal properties of hydrogen for the pressure and temperature were
utilized using REFPROP to analyze the cooling capacity of the cryocooler. Based
on the experimental results derived from this study, the cooling capacity of the
cryocooler for pre-cooling hydrogen gas was considered by calculating the cool-
ing temperature according to the flow rate through theoretical analysis.

Key words : Cryocooler(2 X & -5 7|), Pre-cooling system(af| § A|
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Fig. 1. Pre-cooling system of hydrogen gas
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Table 1. AL600 cryocooler data

Cooling capacity 600 W @ 80 K
Base temperature 25K
Cool down weight 15 min to 80 K

Power consumption 60 Hz

. 440/480 VAC 3 PH/ 12.5 kW
(input power)

Helium pressure 230+5 PSI @ 60 Hz

Cryocooler

H, Outle

H, Inlet | )

Fig. 3. Temperatrue sensors attahced in pre-cooling system

Table 2 . Position of temperature sensors

SD1 AL600 cold head
SD2 Cooper pipe at bottom of heat exchanger
SD3 Middle part of heat exchanger
Final temperature of pre-cooled hydrogen
SD4
after heat exchange
SD5 Hydrogen gas input line
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Table 3. Case selected from theoretical analysis

Heat capacity of Margin of Efficiency of

Case vessel cryocooler heat exchanger
(W) W) (%)
1 10 10 90
2 10 5 95
3 20 11 100
4 10 0 90
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