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Fig.1 Temperature-time curve outside cylinder
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Fig.2 Pressure-time curve inside of test cylinder
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Table 1 Densities and thermal conductivities of materials
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Fig.8 Computational temperature-time curve inside cylinder
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Fig.9 Computational pressure-time curve inside cylinder
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BONFIRE TEST AND NUMERICAL SIMULATION OF HIGH-PRESSURE
HYDROGEN STORAGE CYLINDERS FOR VEHICLE

Liu Yan'?, Hu Jun', Zheng Jinyang’ , Han Bing'
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2. Institute of Chemical Process Equif , Zhejiang University, Hangzh 310027, China)
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Abstract: Safety performance of high-pressure hydrogen storage cylinders for vehicle is one of the research focuses in new
energy vehicles. There is no bonfire prototype test standard of in China. The hydrogen storage cylinders may cause serious
risks such as hydrogen leakage or detonation in the process of bonfire test. The outside surface temperature variable data
of the high-pressure hydrogen storage cylinders for vehicle was obtained by the bonfire test. Then the numerical model
was built to similate the real combustion. By the heat transfer calculation, the temperature and pressure rising processes
of the hydrogen in the cylinder were simulated. The comparison of the bonfire test results and the simulation results indi-
cated that the model could accurately predict the variable laws of the temperature and pressure in cylinder. So the techni-
cal support was provided to determine the bonfire test optimal control parameters of hydrogen storage cylinders for vehicle.
Keywords: high-pressure hydrogen storage vessel; bonfire test; combustion; numerical simulation; temperature rising;

pressure rising
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