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Tab. 1 Theeffect of the distance between barrier wall and nozzle on overpressure

SIS 5 I B AR Hegs ) $ik 15 T S i) B B R 5 AR
No. d/mm Do/ MPa L,/cm B /mbar {H /mbar
1 4 0.5 45 18.5 20.0
2 4 0.5 50 15.8 15.8
3 4 0.5 55 14. 3 15.0
4 4 0.5 60 14.0 10.0
5 4 0.5 65 18.5 9.0
6 4 0.5 70 17.0 7.0
7 4 0.5 75 16.0 7.5
8 4 0.5 80 13.8 8.0
9 4 0.5 85 17.0 6.0

10 4 0.5 90 16.0 7.0
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Tab. 2 The effect of the length of barrier wall on overpressure

5240 55 i 11 B4 sty K PTLAMAK P2 AblK
No. d/mm o/ MPa L;/cm #H I /mbar #H I /mbar

1 4 0.5 60 15.8 5.2

2 4 0.5 70 17.0 8.0

3 4 0.5 80 22.0 8.0

4 4 0.5 90 20.0 7.5

5 4 0.5 100 17.0 5.6

6 4 0.5 110 15.8 5.0

7 4 0.5 120 15.8 3.5
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Fig. 4 Evolution of overpressure with time
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Experimental study on the effect of barrier wall on
under expanded hydrogen jet ignition and explosion

MA Mengfei'”?, WANG Changjian"?, ZHAQO Weiping'?, SUN Lin’, ZHANG Aifeng'*
(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China;
2. Anhui International Joint Research Center on Hydrogen Safety, Hefei 230009, Anhui, China;
3. Engineering Research Center of Safety Critical Industrial Measurement and Control Technology,

Ministry of Education, Hefei 230009, Anhui, China)

Abstract: For alleviatingthe hazards of underexpanded hydrogen jet ignition and explosion, the flame
behaviors and overpressure evolutions were investigated experimentally by changing the distance
between barrier wall and nozzle, as well as the length of barrier wall. The results show that at the
initial stage of ignition and explosion, the flame front spreads outwards in a flabelliform shape at the
ignition position. Affected by the jet, a triangular flame front is gradually evolved. The flame front is
quenched when it reaches the wall. Finally, the jet flame gradually forms and spreads over the wall.
The jet flame spreads upward and downward along the wall and those speeds are almost same. When
the length of wall is 70cm., the flame can be effectively prevented from spreading behind the wall. The
explosion is affected by the wall and the ground, resulting in three peaks of overpressure. As the
distance between the wall and the nozzle increases, the first overpressure peak fluctuates within a
certain range, while the second overpressure peak gradually decreases. As the length of wall
increases, the maximum overpressure shows a tendency of first increasing and then decreasing.

Keywords: hydrogen explosion; barrier wall; flame front; overpressure



