a1 S wmOE 5 W & Vol. 41, No. 5
2021 4 5 A EXPLOSION AND SHOCK WAVES May, 2021

DOI: 10.11883/bzycj-2020-0144

MRS XT B e 28 SUBKE R U
{ERRYSEIR A5

(FEAb BB 2 B 4 4 TR 2B, WL 7 065201)

TEE: N7 32 M R A5 4 o WY Jot 2 S0 B Ik 100 98l 80z, SR B 1) 17 filt 3% T 445 ( biaxially oriented polypropylene,
BOPP) {8 5 V5 Shy 2 M e 75 40 A5 8 N R ot 2 SO TR A0k 5 28 AU T, ) b e R 0 i I U e A Ak, 3 BT TR 22 4
s T 0 YAl AR R AL o S B 45 2R 8 B . 3 b B — i 7R R RE ) 1Y) 5 e R T kT Y e B R DR A 1 YRR 2808 S T 22
L, FE B 0 B4R 7 A 2 U R T AR RTS8 R AR A R 4R e, B R IR KA AR AR
JHR Al 40 2 2 52 309, 00 39 520 ¥ 2 0 i O oo 5 00, SO0 AR R A R T JROWRE R 8 5 TR AR TR R I O e KR K R )
22 S5, KOG EMZE 765 B AMEB R A0 F 2.5 m J5 38 3% — T8 B A, T 389 58 Al SR 08, T 3 0 AR R A S R SR A
Wb J N AR ELAE F B R B

KRR HE A SR R MR s BRh RN s

FESHES: 0381 EfRZERAE: 13035 XEKARSAS: A

Experimental study on incentive effect of flexible obstacle
on methane-air explosion wave
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Abstract: In order to study the incentive effect of flexible obstacles on methane-air explosion waves, a biaxially oriented
polypropylene ( BOPP) film was used as a flexible obstacle to separate the methane-air premixed gas from the air in the
pipeline, the difference of the flame and shock wave before and after they propagated through the obstacle was compared, and
the mechanism of the incentive effect of the flexible membrane obstacle was analyzed. The experimental results show that the
incentive effect of this flexible obstacle with certain pressure-bearing capacity on the methane explosion wave cannot be
ignored. Multiple reflections of shock wave before the rupture of the flexible membrane can result in the formation of turbulent
flame, and thus greatly increase the explosion pressure. After the rupture of the flexible membrane, the velocity of the flame
increases suddenly under the action of the concomitant flow and approaches the shock wave, resulting in a great increase in the
explosion pressure behind the membrane. The experimental data show that the difference in the maximum explosion pressure
between the locations before and after the membrane is five times and the corresponding difference of flame velocity is seven
times. In addition, it is found that the incentive effect can be enhanced by adding an additional membrane after the original one
with a prescribed distance and the essential role of the additional membrane is to increase the interaction numbers between the
shock wave and the flame.
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Table 1 Characteristic parameters for shock wave under experimental condition [

Ty fe et W BRI 2 /ms PRI A7 E/m B JE/kPa P e A B/ (m-s ™) Lo

P, 66.37 4.50 4270

396.67 112
P, 74.79 7.84 4325
P, 197.21 8.95 74.43

424.94 1.23
P, 205.07 12.29 70.59

414.59 1.23
P, 211.10 14.79 53.07

406.86 1.18
P 215.18 16.45 49.32
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Table 2 Characteristic parameters for flame under experimental condition [

PRt =% KA F A %] /ms KR THI KIAIARHE (ms™)
F, 165.11 4.50
64.30
F, 217.05 7.84
211.03
F, 22231 8.95
231.62
F, 236.73 12.29
358.68
F, 243.70 14.79
538.96
Fs 246.78 16.45
F, PN WA
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Table 3 Characteristic parameters of shock wave oscillation under experimental condition [

Pl BRMLIERRP, W BIR AL AR, S A o e/
i %]/ms T /kPa i it %)/ms #JT /kPa (ms™)
66.37 (a) 41.055 . 74.79 (@) 42151 396.67
87.97 (b) 31252 - 78.84 (b') 32.897 365.83
105.39 (c) 41538 . 114.27 (¢') 39.477 376.13
128.00 (d) 29.059 - 118.63 (d") 33.993 356.46
142.96 () 50.991 . 151.59 (') 51.539 387.02
16520 (f) 38.823 - 155.77 () 41.990 354.19
17591 (g) 25231 . 184.69 (g') 37.462 380.41
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Table 4 Shock wave characteristic parameters under experimental condition I

JE RIS T Bk 2 /ms T R 1T 37 /m #H/kPa T AERE I/ (mes™) ik

P, 203.01 8.95 78.34

444.44 1.28
P, 204.90 9.79 71.78
P, 230.26 12.29 91.41

448.83 1.30
P, 235.83 14.79 78.28

439.15 127
P, 239.61 16.45 66.30

447.60 1.29
P, 247.72 20.08 92.12
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Fig. 7 Pressure-time histories measured by different pressure sensors under experimental condition I
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Table 5 Flame characteristic parameters under experimental condition Il
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301.20
F, 259.28 12.29
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