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Temperature Characteristics for Hydrogen and Wall during Filling
Hydrogen into Actual Tank at High Pressure

Masanori MONDE** and Ryuji OOIDE and Yuichi MITSUTAKE

** Institute of Ocean Energy, Saga University
1Honjo Saga, 840-8502 Japan

In a charging process of hydrogen gas at high pressure, it is required to keep its temperature lower than 85 “C

due to the regulation of safety. Therefore, it is highly desirable to predict the temperature change of gas in the

charging process. A model proposed by authors can predict the temperature rise during the charge of hydrogen into

the tank successfully and verifies that the experimental data conducted in Powertech in Canada was predicted well.

In the present report, how several properties which are related to the filling process influence the temperature rise

of hydrogen and tank wall are discussed and then these effects are described clearly.
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Fig.1 Modeling and related parameters for tank
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Fig2 Effect of A/V on temperature rise at filling time
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Fig.3 Effect of thermal capacity of CFRP on
temperature rise
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Table.1  Specifications for employed vessels
Vessel A B C
Pressure / MPa 35 70 70
Volume / m> 0.205 | 0.074 [ 0.13
Area / m> 2.33 1.118 | 1.32
Liner thickness/mm|] 4.25 5 5.25
FRP thickness/mm 17 33 43.5

Table.2  Thermal properties for liner and CFRP

Material]Conductivity| Diffusivity |Specific heat] Density

(WAmK)) | (m%s) (J/kgK) | (kg/m*)
Al alloy 180 74.4%107° 896 2700
CFRP 0.55 0.45%x107° 799 1530
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Fig. 6 Effect of A/V on temperature rise at filling time
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