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Inhibition characteristics and laws of carbon dioxide
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Abstract:In order to investigate the inhibition mechanism of
CO, on non-premixed hydrogen-air deflagration in hydrogen
storage tanks of hydrogen-fueled ships, an explosion suppres-
sion experimental platform in an enclosed space was construc-
ted. Experimental and numerical methods were employed to
reveal the inhibition mechanism of CO, on non-premixed hy-
drogen-air deflagration. By changing key parameters such as
the turbulent disturbance time (¢;) and filling volume fraction
of CO,, the influence laws of the above parameters on flame
morphology, flame propagation velocity, deflagration overpres-
sure and other characteristics were explored. The results show
that ; (DThe release of CO, induces significant turbulent dis-
turbances, which promote the formation of volume fraction
differences within the constant-volume combustion bomb, and
the flame morphology gradually evolves into a hemispherical
shape, a finger shape, and flat flames with different inclina-
tion angles. @ When the injection volume fraction of CO, is
10% and 20%, flame propagation velocity and deflagration o-
verpressure show a trend of decreasing initially and then in-
creasing with the growth of #,. 3 When the injection volume
fraction of CO, increases to 40% , both flame propagation ve-
locity and deflagration overpressure decrease gradually with
the rise of t,. @Further increasing the injection volume frac-
tion of CO, continuously strengthens its explosion suppression
effect. The gas distributes more uniformly inside the combus-
tion bomb, the component stratification is weakened, and the
overall suppression performance is improved. When ¢,= 0 s,
the peak flame propagation velocity and maximum deflagration
pressure for 40% CO, volume fraction are 41.48% and 44.1%

lower than those for 10% , respectively. This study reveals the

e A (2000—) , B W14 5K Mt (1982—) , 58 - 208 1 14 20, E-mail ; zb_2010@ dlmu. edu.

cn



36 KEHBFRFFHR

%52 %

explosion suppression laws of CO, under non-premixed condi-
tions, and provides a theoretical basis for formulating emer-
gency disposal measures against deflagration in hydrogen-fu-
eled ships.

Key words: carbon dioxide; hydrogen-air; non-premixed def-
lagration; explosion suppression characteristics; volume frac-

tion; flame morphology
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Fig.6 Experimental and simulation results of CO: injection process
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Fig.7 Comparison of experimental and simulated flame propagation images
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