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Countermeasures to Accidents Due to Hydrogen-Gas Explosion (Part 1)

— Effect of protective walls against explosion accidents in hydrogen refueling stations —

Yoshihide Suwa
Y oshiyuki Ono

Kenji Yonezawa

Abstract

This research was conducted as a consignment business from NEDO (New Energy and Industrial Technology
Development Organization), and its purpose was to enhance the safety of hydrogen facilities such as hydrogen
refueling stations. Characteristics of the hydrogen explosions were studied using the experimental data conducted
by IAE and SRII, and the numerical simulations of shock wave propagation by the explosion were performed to

study the effect of protective walls. The results of the numerical simulations agreed closely with the experimental
results. As a result of the simulations of various conditions, it was found that the reduction effect of explosion
overpressure greatly depends on the height of the wall, but not on its configuration.
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Propagation of Overpressure caused by the Explosion of Hydrogen Gas (Adapted from paper[1] )
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Table 1 OO OO0
Fundamental Equations
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Simulated Propagation of Shock Wave caused by the Explosion in Semi-Open Space
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Simulated Propagation of Shock Wave when the Protective Walls are constructed
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Simulated Waveform of the Overpressure
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Comparison of Simulated and Experiments on the
Maximum Overpressure Distribution
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Comparison of Maximum Overpressure Distribution
for Walls with Different Height
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Comparison of Maximum Overpressure Distribution
for Walls with Different Width

3.200000000000D00
gbooboooboobobobooooobobooboooo
uoooouooooooooooooooooooo
goboboboooozmCcobOobOobOoboboOonog
®03.10000000000000005SMO0000000
204000 12mO0000000O0CO0OOODOOOODDOO
gbooboooboobobobooooobobooboooo
gooboboooooboooboobobobooobooo
goooooboobobooooboobobooooo
O0O00OFig.30 000000000000 OFiIg-200
gbooboobooboboobooooboobobooboooo
goooooboobobooooboobobooooo
goooooooooooooooooooooon



000000000 0ONGOO000000O0000000DOOO0O0DOO0O0

i 1Im
| 12m [l

i corner slit type

o= type

' N hl [ h2

: 1, ho type A1,B1 | 1m | 2m
_"J:;:I _____________ type A2,B2 | 2m | 3m

&i type A

E:l W@l h2 E:l 2m

&i type B &l type D

Ijj 2m [ZI 2m
<2 type C | type E

Fig.8 OOoooOooQ
Studied Layouts and Sections of Protective Walls
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Comparison of Maximum Overpressure Distribution
for Different Wall Layouts
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Comparison of Maximum Overpressure Distribution
for Different Wall Sections (1)
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Comparison of Maximum Overpressure Distribution
for Different Wall Sections (2)
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Reduction Effect of explosion overpressure with various Protective Walls
(Eveluated with Reduction rate of Maximum Overpressure at 10m away from the wall)
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