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Preventing gas explosion by N in pipe with lateral venting
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Abstract: In the mine gas explosion, preventing the explosion by extinguishant will help to fundamentally eliminate
the disastrous consequence of gas explosion. In this paper, we set up double nozzles on the explosion pipeline, and
explore the discharge of N> to achieve the explosion and extinguish the flame. For the straight pipe with surrounding
sides inclosed, experiments are conducted with serial N» pressures, but none of them can prevent the explosion from
spreading along the pipe. Then, in this paper, an opening on lower surface of the pipe is set for venting. It can be
observed in the explosion process that a large number of high-temperature air masses and premixed gas flow out
from the opening, and continuously react outside the opening. Combined with lateral venting, when the left nozzle
in the double nozzle does not spurt nitrogen, the explosions still can’t be prevented no matter the right nozzle spurting
N, with various pressures. However, when the pressure of the left nozzle is 0.1 MPa and above, the explosions can
be prevented. And the larger the N, pressure, the more easily preventing the explosion and quenching the flame is.
The first major reason for preventing explosion is to weaken the reaction in pipe by lateral venting. Also, lateral
venting in the pipe to reduce the explosion speed of propagation, more nitrogen is ejected out and longer period of

time is obtained to fully dilute the premixed gas. That is the second main reason for preventing the explosion and
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quenching the flame.
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Fig.1 Schematic of experimental system
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Tablel Flame spread characteristics of explosion without lateral venting

No. Left-right nozzle Arriving the vent Arriving right nozzle Arriving left nozzle Arriving left pipe end Preventing the
pressure /MPa moment /ms moment /ms moment /ms moment /ms explosion or not
1 0 271 315 336 347 no
2 0.1-0 282 326 346 355 no
3 0.2-0.1 275 319 338 350 no
4 0.3-0.2 292 341 361 368 no
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Fig.3 Propagation of gas explosion with lateral venting
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Table 2 Flame spread characteristics of explosion with lateral venting

No

N, pressure of left- Moment of arriving Moment of arriving  Moment of arriving  Moment of arriving

Preventing explosion or not

" right nozzle /MPa vent /ms right nozzle /ms left nozzle /ms left pipe end /ms

1 0 273 439 653 767 no

2 0-0.1 205 273 323 397 no

3 0-0.2 219 262 331 409 no

4 0-0.3 217 266 340 426 no

5 0.1-0 247 383 482 — preventing at left nozzle

6 0.2-0 249 402 492 — preventing at left nozzle

7 0.2-0.1 260 430 — — preventing at right nozzle

8 0.3-0.2 254 (460) — — — preventing between right nozzle and vent

Note: “— represents flame not reaching this position and no data; “(460)—" represents that flame can’t reach right nozzle, and moment of flame reaching

position nearest to right nozzle is 460 ms.
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AR SR AR SR U, R
KIGHEETEA WAL 3E A RERH L . (B 270 ks
R HXOWSLE S IAE 0.1-0 MPa J2 UL LI,
P EAE P 580X 3 P S T REL R AR R BRI U o
1 H RS ATOK, o AT BHAE A 1 o

(3 A0 s A v P B AR R TR UM
S R, A N R RN AR S, XA A
T BHARATAN KA TE A K — D IR M
9L HH O TIR URR 22 , 7R &) SRR XA F RO BHLLE

(4) BEME S ), B KGR E A
R RIE TR KIARIERT, WA 52 i Rl
HY U AT EE 2 (R I ) R B AT DX 15 VRS PR <o
A PTIRX SR E FTA TR U BE AR T P 3 T A
BREACER, KA REQR ST E B AL 4R, X2 LB
BHARFIRS IR I T3 — DR E . BRbE G
PRA i LR, A 5 SEBLRH A -
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