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The spurted nitrogen preventing the gas explosion in pipe
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Abstract: After the gas explosion, preventing the propagation of explosion flame can better eliminate the disaster. In this
paper, three kinds of nitrogen nozzle arrangement are set to carry out experiments for explosion prevention. The nitrogen
pressures used in experiments include 0.1, 0.2, 0.3, 0.4 and 0.5 MPa, Nitrogen is spurted into the pipe after the occurrence of
the explosion and immediately shut down after quenching the explosion. The results show that the spurted nitrogen under each
pressure can not prevent the explosion with single nitrogen nozzle, which is 20 cm away from the vent. But the average
propagation speed of the flame in the whole pipe decreases with the increase of nitrogen pressure. With single nitrogen nozzle,
which is 35 cm away from the vent, the spurted nitrogen at pressure 0.5 MPa succeed in explosion prevention, while the
explosion can not be prevented at other pressure. When double nozzle is used to spurt nitrogen, the explosion is prevented in
the case of pressure 0.3, 0.4 and 0.5 MPa. And the greater the nitrogen pressure, the more forward the flame is blocked. The
explosion prevention requires nitrogen to dilute the premixed gas below the combustible limit. Nitrogen volume is the
important parameter affecting dilution. With single nitrogen nozzle, the situation of nozzle far from the vent is easier to prevent
the explosion than that of nozzle near from the vent. When double nozzles are used, the nitrogen region will enlarge. With
double nozzle, lower nitrogen pressure and less nitrogen quantity are required for preventing the explosion as comparing with

single nozzle.
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Fig. 1 Schematic diagram of experimenal system
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Table 1 Spread characteristics of the flame while single nozzle 20 cm away from the vent

75 p/MPa t,/ms t,/ms t;/ms V/L KSR BRAR B
1 0 - 184 356 0 AP
2 0.1 65 162 179 0.203 K PR
3 0.2 68 163 186 0.350 K PR
4 0.3 63 169 192 0.547 AR
5 0.4 66 166 200 0.712 ARBHRR
6 0.5 68 162 201 0.854 RBHRR
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Fig. 3 Explosion flame while single nozzle 35 cm away from the vent
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Table 2 Spread characteristics of the flame while single nozzle 35 cm away from the vent

5 p/MPa t,/ms t,/ms t,/ms VIL K NERH PR
1 0 - 184 496 0 ARPH A
2 0.1 62 170 382 0.570 ARPH A
3 0.2 65 171 394 0.977 ARBHRR
4 0.3 72 172 405 1.412 ARBHER
5 0.4 61 182 419 1.901 ARBHRR
6 0.5 73 184 397 2.080 BEHR TSk Ak
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Fig. 4 Explosion flame images with double nozzle
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B DL R 2R B X, TR BRI R T, AR 8 U AT D S R A

H R KA B R B, TS B R AR AN BE— BRI TS B, A sh B T, A A X
S5l 32 1 1) A B 5 T, Sk BRI U B R | B ARG . 2 3 R 0.3 MPa A B ISk i A
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Table 3 The characteristics of explosion spread when double nozzle used

75 p/MPa t,/ms t,/ms tye/ms ty,/ms Ve/L V,/L KIABELBRIR B
1 0 - 184 356 496 0 0 A BHE
2 0.1 59 145 253 355 0.691 1.054 A BH
3 0.2 62 150 258 376 1.164 1.865 A BHR
4 0.3 70 167 267 - 1.671 - RELA T Ak
5 0.4 67 175 274 - 2.198 - REA T A5k
6 0.5 65 158 (239)- - (2.234)— mlﬁ%ﬂ:ﬂﬁ{ED%
M5 3k 1]

T (1) by T 15, 2350058 IO B I8 A5 55 She FASOE Sk B9 ) 2805 W7 A0 W7 35310 kg A e 380 8 A Sk AR 7 6 Sk R, OIS Sk ) LB Sl (2) 3%
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Fig. 5 Explosion overpressure at 0.5 MPa with different nozzle arrangement
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