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The Safety of Fuel Cell Vehicles
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To establish codes and standards for fuel cell vehicle safety, Japan Automobile Research

Institute (JARI) has been evaluating safety issue about hydrogen fuel cell vehicles such as

hydrogen diffusion property in the air, ignition, flame propagation released from high pressure

cylinders and so on. Although hydrogen is thought to be very dangerous gas, these results

shows that, in some cases, hydrogen is rather safe compare with exisiting energy sources such

as gasoline and compressed natural gas.
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Fig. 1 Structure of Domestic and International Standard and Regulation
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Fig.2 Computational Simulation of Hydrogen Diffusion in a Box with Ventilation Windows

Case 2 Mole fracton [4%)

time : 2.24706 [sec]
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Fig.3 Computational Simulation and Schlieren Method Observation of Released Hydrogen at 10L/min. Flow Late.
(a)Nozzle Size 7x7mm(3.4m/s), (b) 29x29mm(0.2m/s), (c)41x41mm(0.1m/s)
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Fig.4 Hydrogen Diffusion in a Garage(6m x 3m x
2.78m) Hydrogen Flow Rate: 5.6L/min.
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Fig.5-(a) Experimental Apparatus

Fig.5-(d) Without Windows,
after 4min.(40L)

Fig.5-(e) Without Windows,
after 8min.(80L)
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Fig.5 Test Result of Hydrogen Ignition in a Box with or without Ventilation Windows
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Fig6(a) Hydrogen Flema from Upward Vent Line of Pressure Relief Device on High Pressure Cylinder
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Fig6(b) Hydrogen Flame from Downward Vent Line of Pressure Relief Device on High Pressure Cylinder
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(a) Hydrogen (35MPa x 2), Upward
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(b) Hydrogen (35MPa x 2), Downward
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Fig.7 Heat Flux from Vehicle Fire Fueled by Hydrogen, CNG or Gasoline
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