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Abstract: The development of verification equipment is actively being conducted to verify the safety of parts of
hydrogen buses, which is an eco-friendly means of transportation that is in the spotlight around the world. Heat and
flow analysis of a heat exchanger was conducted to design a suitable heat exchanger for driving a cryogenic chamber
included in a thermally activated pressure relief device thermal cycle test apparatus, which is one piece of equipment
used for evaluating the safety of a hydrogen bus. To evaluate the safety of hydrogen components, the necessary
performance of the heat exchanger to maintain the temperature was verified for cryogenic chambers capable of
temperature control, and the temperature gradient in the chamber was analyzed. This analysis can help in understanding
the required capacity and standard of heat exchangers needed to manufacture unestablished hydrogen bus test facilities
and to prepare design standards when manufacturing cryogenic test facilities for hydrogen components.
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Table 1 Boundary condition of modeling

Volumetric flow rate [L/min]

Tin of R22 [°C]

hye [W/m?K] Shell conduction of side and top

Case 1 20 ~ 60 -90 Layer 1: SUS316 (0.03 m)
Layer 2: cerak wool (0.5 m)
Case 2 40 -90 ~ -75 10 Layer 3: steel (0.05 m)
Layer 1: SUS316 (0.03 m)
Case 3 20 ~ 60 -90 Layer 2: polystyrene (0.5 m)
Layer 3: steel (0.05 m)
Table 2 Initial condition of modeling 8 519t}

Operating condition

Operating pressure and initial gage

pressure of all parts 1 [atm], O [Pa]

Initial temperature of ethylene glycol -60 [°C]
. . 26.85 [°C]
Operating temperature of air (300 K)
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Fig. 4 Grid test based on pressure drop of the total tube
length
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