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Fig.5 Effects of vertical injection distance of nitrogen on hydrogen flame shape
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Fig. 7 Relationship between the reduction rate of flame length and the vertical injection distance of nitrogen
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Fig. 9 Effects of horizontal injection distance of nitrogen on hydrogen flame shape
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Tab. 2 Relationship between the reduction rate of flame length and the horizontal injection distance of nitrogen
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Fig. 11 Effects of horizontal injection distance of nitrogen on total heat flux of jet flame
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Experimental study of the mitigation of
nitrogen jets for hydrogen jet flames
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(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China; 2. Anhui International Joint Research
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Abstract: In order to explore an effective method to suppress hydrogen jet fires and to reveal the
effects of nitrogen jets on hydrogen jet fires, a series of experiments were carried out for hydrogen jet
fires under nitrogen jets. The nitrogen jet with a stagnation pressure of 10atm and nozzle diameter of
3mm were used to suppress the hydrogen jet fires at different vertical heights and horizontal distances.
Two typical hydrogen jet flames were selected, an over-expanded subsonic flame with a nozzle
diameter of 3mm and stagnation pressure of 0. latm and an under-expanded supersonic flame with a
nozzle diameter of Imm and stagnation pressure of 8atm. The results show that the flame deflects due
to the injection of the nitrogen jet. The reduction rate of hydrogen jet flame length decreases with the
increase of vertical injection distance of nitrogen. When the nitrogen jet is injected at the root of the
flame, it can extinguish the hydrogen jet flame more effectively. The reduction rate of hydrogen jet
flame length decreases with the increase of horizontal injection distance of nitrogen. In addition, due
to the lift-off phenomenon of under-expanded hydrogen jet fire, the jet flame is easier to be
extinguished by a high-pressure nitrogen jet, and the nitrogen jet can extinguish the flame for a larger
injection distance. On the contrary, the nitrogen jet cannot effectively extinguish the over-expanded
subsonic hydrogen jet flame since the lift-off of the latter is not significant.

Keywords: hydrogen safety; hydrogen jet flame; flame mitigation; nitrogen jet



