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[ ABSTRACT] In order to research the combustion pressure and pressure rise rate of hydrogen-air mixed gases with dif-
ferent volume concentrations, 20L spherical vessel was used for experimental study, and the Fluent software was used to
carry out numerical simulation study based on Navier-Stokes equations and k-& turbulence model. It allows for numerical
simulation of pressure change, temperature distribution and flame propagation in hydrogen explosion, in which simulation
results were basically consistent with the experimental results. The results show that the maximum combustion pressure in-
creases first and then decreases with the increase of hydrogen volume concentration, and reaches the maximum combustion
pressure of 0. 761 5 MPa and the maximum pressure rising rate of 0.299 2 MPa/ms when the hydrogen volume concentra-
tion is 30% . The mass concentration distribution, pressure field, temperature field and air velocity vector of combustible
gas at different time during the explosion process could be determined by numerical simulation. It provides a theoretical ba-
sis for the explosion-proof and anti-detonation capacities assessment in practical applications.
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Fig.4 Combustion-explosion pressure curves of hydrogen
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Tab.1 Maximum pressure and pressure rising rate of
hydrogen deflagration with different volume concentrations
N K J1/MPa %*ﬂgﬁ%/
% (MPa * ms™ ')
SERAUR BUEER SURASR BHIEER
10 0.1517 0.171 9 0.014 5 0.0157
20 0.4223  0.4317 0.1312 0.1453
30 0.7615 0.784 8 0.299 2 0.316 4
40 0.6845 0.6287 0.2803  0.2912
50 0.5793  0.6238 0.262 1 0.288 9
60 0.5189  0.4814 0.2485  0.2417
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