37 EBE 5 W 45 21 Vol.37 No.5
2023 £ 10 H Refrigeration and Air Conditioning 0Oct.2023.664~674

XEHS: 1671-6612 (2023) 05-664-11

BABN THSESSIMEY BT
KRR EEHEFE R OE
(5 3l K PR ITALFE RAER 610031)

[#5 E] SREHRBRZEIRGE, P08 21 LR AT R HON) I I =R IR —. 2RI, BEEZHRHT
TRz A, 2 PR A P ) P R e s R S U B 2 3 . T IR S 2
FEVE, U A e SR 1 5 P 25 1] A R BORF P IO B 2 4, AT 75 23— D RIT FE MR I —
IR o Ay fiff o A s ) A v T SO 0 2 A e, SR T B T SRR AR T AR S S DT
IIHT T AN B AR XA R 2 (] B U L, B T A RS B A I O A R .
FARITN: fEEREREA T, 38K A T8 BT 1, @ BRI Kl R A B AR KL
(bt L, OR3P AR O S B R AN K, (B — 5 Y B A 3 K XU
AR, 29 R Ay P N 2 AL 3 it XU e B 3 il MRICRAE 225, Rl
R R 0.5m T 2.5m, ARFSE]L Ar B AR RS AR BLREREAR 10% 240 BT T )k
SVRAE IR A 18] A I BCRFE 2 B, T4 R T N S RE DR AE 52 PR 25 8] P AR 22 4 et R T
2%,

[RiF]  mEA R BREK; EXH; CFD HUEiTH

hESES V2213 EFRIREE A

High-pressure Hydrogen Leakage and Diffusion Characteristics under Natural Ventilation
Zhang Xiaolin Wang Runqging Chen Bing
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[ Abstract]  Hydrogen energy technology has attracted global attention and is known as one of the secondary energy sources
with the broadest development prospects in the 21st century. However, with the widespread use of hydrogen-fueled vehicles, the
risk of high-pressure hydrogen leakage accidents in confined Spaces such as garages increases. Due to the diversity of such
accidents, especially the complexity of the diffusion characteristics of high-pressure hydrogen leakage in a confined space, this
problem needs to be further studied and discussed. In order to solve the safety problem of high-pressure hydrogen leakage in
confined space, this paper adopts the method of combining numerical calculation and theoretical analysis to analyze the ventilation
of hydrogen in space under different natural ventilation conditions, and summarizes the diffusion and distribution law of hydrogen
in space. The main conclusions are as follows: under natural ventilation conditions, the closer the aspect ratio of the vent is to 1,
the better the ventilation effect is; The air vent is arranged in the center of the long side, the effect is better; The increase of vent
area has little effect on hydrogen diffusion, but the increase of vent area within a certain range will make the initial stage of
high-pressure hydrogen diffusion more chaotic. Increasing the height of the vent has a significant effect on improving the
ventilation effect. When the height of the vent is increased from 0.5m to 2.5m, the volume fraction of hydrogen at the same time
and position can be reduced by about 10%. In this paper, the diffusion characteristics and parameters of high-pressure hydrogen in

confined space are studied. The research results can provide references for the safety design and measures of hydrogen technology
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in confined space.
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Fig.7 Change of hydrogen molar fraction at each measuring point
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