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Thermal Analysis of a Cold Box for a Hydrogen Liquefaction Pilot Plant
with 0.5 TPD Capacity
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TCorresponding author :
insh@kimm.re.kr Abstract >> Thermal analysis was performed for a cold box of a hydrogen lique-

_ faction pilot plant with 0.5 ton/day capacity. The pilot plant has adopted a hydro-
Eisies';’zd ioNg‘;ire”:Engég , genliquefaction process using two-stage helium Brayton cycle with precooling of
Accepted 30 December, 2020  liquid nitrogen. The cold box for hydrogen liquefaction has generally vacuum in-

sulation but inevitable heat invasion by conduction and radiation exists. The heat
loads were calculated for cold box internals according to multilayer insulation
emissivity. Total heat load of 181.7 W is estimated for emissivity of 0.03 consid-
ered in field condition.
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Fig. 1. Hydrogen liquefaction process by 2-stage helium Brayton cycle with liquid nitrogen precooling
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Table 1. Boundary conditions for thermal analysis
Temperature (K)
Component Hot stream Cold stream
He in He out H2 in H2 out He in He out N2 in N2 out
Cold box 300
HX-100 300 83 300 82 297 80 297
ADS 83 83 - - - - -
HX-101 83 49 83 42 82 - -
HX-102 43 25 49 21 42 - -
HX-103 - - 25 17 21 - -
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