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Stable diffusion modeling of hydrogen leakage based on
numerical simulation and regression analysis

Qin Guojun™ , Yuan Jichong™ , Hu Niaoging™ , Gu Huanyun™ , Yu Zhao™
(* College of Mechatronical Engineering and Automation, National University of Defense Technology, Changsha 410073)
(™ College of Military Basic Education, National University of Defense Technology, Changsha 410003)
Abstract

The research on stable diffusion of high pressure hydrogen tank leakage in the non-air-flow open circumstance was
conducted . Firstly, the component transport equation and the realizable turbulent kinetic energy-turbulent dissipation rate
(k — &) model in the FLUENT software were applied to numerical simulation of the diffusion field of hydrogen leakage,
and the hydrogen concentration map of the diffusion field near the leak hole was obtained. Then, through a two-step re-
gression of the simulation data in the jet-flow direction and its perpendicularity, a parameterized diffusion model for the
hydrogen leakage from the tank with the pressure of 10MPa and an 1mm-diameter hole was built. The results showed that
the simulation was identical with the theoretical prediction and the parameterized model was in accordance with the simu-
lation.

Key words: high pressure hydrogen leakage, diffusion simulation, parameterized model, regression analysis, non-

air-flow open circumstance
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