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Study on Cooling of Hydrogen Gas for the Pre-Cooler in the Hydrogen
Refueling Station
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gihwang@hoseo.edu Abstract >> In the hydrogen refueling station (HRS), it is need the pre-cooling sys-

_ tem (PCS) to limit the inside temperature (85°C) of the onboard thank (700 bar)
Ez\iies'zzd ig r;iﬁ,zzooliz and to charge the hydrogen at short time (within 3 minutes) to fuel cell electric ve-
Accepted 30 June, 2019 hicle (FCEV). From those safety reasons, the temperature of hydrogen gas must be

controled -33°C to -40°C in PCS. The cooling test of the gaseous (N2, He, H,) was
carried out using heat exchanger (pre-cooler) by indirect cooling and direct cooling
method. It was confirmed that the temperature of hydrogen gas had below -40C
at below -75C of chiller temperature in direct cooling.
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Table 1. Construction plan of hydrogen refueling station in
South Korea

2018 2022 2040

Fuel cell electric vehicle

(FCEV) 1,800 | 81,000 |6,200,000
Hydrogen refueling station
(HRS) 14 310 1,200
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Fig. 1. Concept of the pre-cooling system in HRS
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Fig. 2. Size of the heat exchanger
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Fig. 3. Experimental apparatus for indirect cooling of the
gases
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Fig. 4. Experimental apparatus for direct cooling of the gases

Table 2. Relationship between the flow rate of heat medium
oil and the cooling temperature of N, and He gas obtained by
indirect cooling

ey T e et Cooling temperature
medium oil (mL/min)| N, (1 L/min) He (1 L/min)

5 -1.8 -0.8

10 -3.1 -1.2

20 -5.6 -3.3

40 -8.3 -6.2

70 -10.6 -11
110 -11.7 -14
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Table 3. Relationship between the temperature of chiller and
the cooling temperature of N, and He gas obtained by direct
cooling

Cooling temperature
Gas N» He
Chiller temp. (C)| -65 | -75 | -85 | -65 | -75 | -85
0.5 | -57.6 |-66.7 | -77.4 |-47.3|-68.0|-77.5
Flowrate | 1.0 |-57.6 |-66.4|-76.8 |-49.0|-66.4|-76.8
of gas
(L/min) | 1.5 |-57.0 |-655|-76.8 |-54.5|-64.6|-76.0

2.0 | -55.1|-653|-75.5 |-51.6(-62.9|-75.7
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Fig. 5. Relationship between the temperature of chiller and the
cooling temperature of H, gas obtained by direct cooling
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