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Hydrogen fuel cell vehicles (FCV) are expected to play an important role in the future. A composite storage tank to store

compressed hydrogen is used for FCV. To prevent a tank from bursting in the case of a fire accident, it is required that a

thermally-activated pressure relief device (TPRD) is attached to the tank. In order to investigate the safety aspect of the

TPRD system, a bonfire test is required in Global Technical Regulation No.13. In this study, the bonfire test is simulated

with OpenFOAM which is an open source code of computational fluid dynamics. The effects of wind are studied. It

reveals that the influence of wind on temperature profile is significant. It is necessary that the wind condition is regulated

properly.
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Fig. 1 Experimental setup.
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Fig. 2 Simulation model.
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Fig. 3 Thermocouple positions.
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Fig. 4 Temperature contours and velocity vector distribution.

Copyright © 2019 by JSFM2

BF B EMERAENES DRI L
A03-1
Fig. 5 |C8%8 FOREZ A7~ 32T K BEGECHIIE L
RERATRL, BiEY R 2 b— 3 AT F ORER A LT
FINZ L VSR RA T, EREOYIIOREE FRIT 3 A
TR ZENRBINL OB D3, 120 FPLAREITH 800 CO—E B4 frFF
LTV, Bl S = L—3 3 L OFIMIODIREE FA3, 3 A ClrRlks
DM Z R L, FEEOF1 & bR CEATH 5. BE ER%,
B0 F2 13 700~800°C THERS L TN DA, Wi F1 & F3 (3:0%0
VY 600°CHIE THERS L Q5. BRSO TR 2 =
L—3 3 U OIRBEDNEY Nl ST B3, FRIERO F2 134 R
HIRFRERDEF BN TN A,

1200

1000

15
<. 800
el
>
=600
5]
Q
€ 400
2 i - F1(Exp.) —— Fi(Simulation)
200 | /7 --—- F2(Exp.) —— F2(Simulation)
- F3(Exp.) —— F3(Simulation)

0
0 30 60 90 120 150 180 210 240 270 300
Time [s]

Fig. 5 Temperatures under the tank.
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Fig. 6 Wind direction for the tank.
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Fig. 7 Temperature contours and velocity vector distributions
with wind, Wx
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Fig. 8 Temperature contours and velocity vector distributions
with wind, Wy.
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Fig. 9 Temperature profiles at F2 with wind, Wx.
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Fig. 10 Temperature profiles at F2 with wind, Wy.
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