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Prediction of temporal and spatial distribution of hydrogen
storage tank leakage and diffusion based on physical
constraint neural network

. 1,2 1,2 . . 1,2 . oo 1,2 . 1,2
Guanjun Wu” Guangwen Zhang ™~ Xiaoxiao Dou” Xiaojing Hou™ Xiaobo Hou"

1. National Key Laboratory of chemical Safety, Qingdao, Shandong, 266104, China
2. Sinopec Safety Engineering Research Institute Co., Ltd., Qingdao, Shandong, 266104, China

Abstract

The combustible vapor cloud leaked from the hydrogen storage tank is easy to cause combustion and explosion accidents. In order
to accurately predict the leakage and diffusion area, the computational fluid dynamics (CFD) tool was used to simulate the leakage
and diffusion process, and the prediction model of the spatio-temporal distribution of hydrogen storage tank leakage accidents (HRS-
PINN) was established, and compared with the prediction model based on pure data driven. The results show that the percentage
error of leakage and diffusion distance of the proposed model is less than 15% compared with that of CFD simulation, and the
calculation speed is three orders of magnitude faster, and the prediction accuracy is better than that of the traditional neural network
model, which can provide an effective reference for emergency command and decision-making of hydrogen storage tank leakage and
diffusion accident.
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