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Study on Validity of Pre-cooling System for Hydrogen Gas Using
Cryocooler Part II: CFD Simulation
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Hydrogen Electric Research Team, Electric Mobility Research Division, Korea Electrotechnology Research Institute, 12 Jeongjui-gil,
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TCorresponding author :
rkko@Kkeri.re.kr Abstract >> In this study, the computational fluid dynamics (CFD) simulations

_ were conducted to verify the cooling capacity of the cryocooler used for pre-cool-
Ei\fzzzd g 9A :ﬁ;ﬁgfggg 5 ing of hydrogen gas. Based on the experimental results, the effect of the flow rate
Accepted 12 October, 2023 on a copper pipe attached to the bottom of the cryocooler was investigated. In

this study, the temperature data was calculated through the change of boundary
condition for heat flux in the copper pipe. In addition, the cooling capacity of the
cryocooler for pre-cooling hydrogen gas was considered by calculating the cool-
ing temperature according to the flow rate in the certified operating range.
Consequently the pre-cooing system for hydrogen gas was validated with a rea-
sonable accuracy through CFD simulations.

Key words : Cryocooler(=X & W=7|), CFD(M AL & A 8t), Hydrogen gas($ A 7t
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Fig. 1. Diagram of a condensing-type hydrogen liquefaction system with pre-cooler
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Fig. 2. AL600 cryocooler

(b) CFD
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Table 1. Operating and boundary conditions

Operating condition

Flow regime 3D, Steady
Pressure-velocity coupling Simple scheme
Analysis model Laminar model
Grid type Sweep method (Quad)
Number of grid ok 74417}
Boundary condition
Inlet Mass flow inlet
Outlet Pressure outlet
Wall Adiabatic wall
Cryocooler wall Heat flux
EXP. CFD

(: Fluid region
(3: Solid region

Fig. 3. Comparison of heat transfer between experiment and
CFD
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Fig. 4. Grid distribution of cooper pipe
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Fig. 5. Capacity curve of AL600 cryocooler Fig. 6. Thermal fields at different flow rates
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