&R L RINT P e/ 28 SURMR K I AE R R O R M)
IS AR B KRR X AF HEH
Effect of the Wire Mesh Structure on the Flame Characteristics of Methane/Air Deflagration

SUN Weikang, CHEN Xianfeng, FENG Mengmeng,
HUANG Chuyuan, LIU Jing, ZHAO Qi, ZHI Xueke

RS

PNERRE, WROCHE, 1A A, 45, G Jm 22 NS Y e/ 23 SRR SO AR TR R PE B R2 IR, o T B2 412, 2020, 34(5):055201. DOI:
10.11858/gywlxb.20200536

SUN Weikang, CHEN Xianfeng, FENG Mengmeng, et al. Effect of the Wire Mesh Structure on the Flame Characteristics of
Methane/Air Deflagration[J]. Chinese Journal of High Pressure Physics, 2020, 34(5):055201. DOI: 10.11858/gywlxh.20200536

TEZR R View online: https:/doi.org/10.11858/gywlxb.20200536

FAT RIS HA S R

Articles you may be interested in

EUU Y23 SRR B POR B R4 AL R il 5
Detonation Propagation in Hydrogen/Methane—Air Mixtures in a Round Tube Filled with Orifice Plates
= EY 4. 2018, 32(3): 035203  https:/doi.org/10.11858/gywlxh.20170687

AR TR CyHE S0 52 SR A )

Inhibition of Methane—Air Explosion by C,HF., under Strong Ignition

e B4 2020, 34(2): 025201 https:/doi.org/10.11858/gywlxbh.20190826
CyH /N, O TR A 25 P Rl 5 A T

Detonation and Quenching Characteristics of Premixed C,H,/N,0

B EYIBEEAR . 2020, 34(4): 045201  hitps:/doi.org/10.11858/gywlxh.20190845
AW —2 SR G K T BV B 3h 1 el

Influence of Plexiglass—Air Interlayer Structure on Foundation Vibration of Small Pool Underwater Explosion

B EPIFEEA. 2018, 32(2): 024201 hitps://doi.org/10.11858/gywlxh.20170611
RAFZKZE R BLTERMEJE 0 SO0 () e B AR AL I 53 By

Effect of Nitrogen and Water Vapor on Methane—Air Mixture ExplosionElementary Reaction and Suppression Mechanism

R B4R, 2017, 31(3): 301 https:/doi.org/10.11858/gywlxh.2017.03.012
5 o B 2 AR s AR B o SRR 24 iR AR 4 S

Effects of Metal Interlayer and Air Gap on the Shock Initiation of Insensitive Explosives
TRy PB4 2020, 34(3): 033402 https:/doi.org/10.11858/gywlxh.20190816


http://www.gywlxb.cn
http://www.gywlxb.cn
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20200536
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20170687
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190826
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190826
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190826
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190845
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190845
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190845
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190845
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20170611
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.2017.03.012
http://www.gywlxb.cn/article/doi/10.11858/gywlxb.20190816

$34% HSH [=/ S SO 7/ B (= S e Vol. 34, No. 5
2020 4F 10 CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Oct. , 2020

DOI: 10.11858/gywlxb.20200536

R LI /25 S AR A AR S A 1 RO
WHHE, A, DES, HER I B4 K H5H

(R TR 2R R 50 28 b, mde 3 430070)

BEEHER TN T HECEFFRETLBLMAMFR/ZATRAGERKGHEBERLEY
MR, AR R BLMNMNERMESR, RITHEARBRKIGEEMEE N T ., £REN:
SRBLMBAZIMHERKENBESRE, REL2BLNE, THEANFHNBERHESL RE
AR T T4 B 22 W3 I K, I8 E RN E R ek E 52.37%, 8 EIEHEZ R E R &R
7 66.84%; 4B LMNMERTMERRZY HARBLNNBENHXRNEER R, B 5B &K
ANEH, K HEEBENEE AR T AL BLME R, ERSEHEF R, HEHLHAZ KE
AL, BEHRSEERAN, BERFE AR, MAEERE BERWHR In, KGR ERATT
HELE, REHARBEEAMRTLLBLNEIESE.,

KU A TR £ WG B OKJG; BIREE; BRI E

o & 4> 25: 0382; X932 STRRARIRAD: A

B RN RS, BUA ., SRR B, BRCRR L . SRR . B (R 48, Bt
g 21 HHER AT T AERRARAL 1 AR UBL L et TR A TS LR 2 — . JR e+ =37, <+ U 7 Bl
B 47 £ B 21 20 2 T TR Tl 1D T 9 A e A T 0 2 b b 0 L, (L R AR
PR W2 AR T, KRR S B T — B R AR IR AT R R T L, KR
R 075 2, 57 SO TR — 7 T B TR S 24k A 7 A PR L 4 e, 3 80 AT — 2 R
W, 5 R IR SRS AR A, SRl A B 2 e 4 R A (022 A A7 7 A b PRt T
R T IR AR B 4 B P R OB AT+ A R A R L

22 LS R o A S MR ELAT LI SR DA T 22 30 ) SR A B 75 D,
TR T BB BFIE TR, 984055 4 T 22 W2 505 HAT 10, 4 TR 22 B BHRE 120 30 0K P s A VK 4
JRUS BRSO S ALK A H R P 2k AP AR R B RS0 L (47
V007K P58 BOM (T30 2R 55 WIS T o R 2 50 2 g 2 KT G 8 3 o e 10725l B %
TRV B WA A B 25510 S e R S T K I R S, TR T BIAOR 2 K 800 4 R
22 R AL R o P o A AL P 5 0 T 00 S 7. T 330 8 2 15 24 R0 45 ) 5 K2 D R 4
St o E WS SE A SER RIS T 4 8 2 R BUR TR AR SN P48 TR, 22 4 B 22 i ]
LA 1 0 T TR P B K R P P8, T L 52 4 AR B3 O A M . 7 12600 i
ot S A = A BRI R T T 5 4 2 0 (08 0 149 S f 4 b LA B . SR B0 1L, %
B 40 H 4 J2 14 T8 22 8 1T LU O AR 30 H 4 J2 00 I 22 60 JE ek I (EL T LU I 2 3 ms.
Yang S50 JF 2 T I6L 45 40 R 07 A 1O S T S0 e BRI 7L 1 R S

*  Uths B EA: 2020-04-03; &[5 H #: 2020-05-07
BEWHE: FRARPAEE(51774221) 5 ok S AEA BTl 55 9% 4 IU5 6 (205261002)
TEZ & e INEERE (1996—), 5, B A58 A=, BT Bl K B g AR BT E.
E-mail: sunweikang@whut.edu.cn
BIEIERE: M (1975—), B, Wit #o, TEMNF T REL 2 (P, KRB ) BFST.
E-mail: cxf618@whut.edu.cn

055201-1


mailto:sunweikang@whut.edu.cn
mailto:cxf618@whut.edu.cn

o34 % = JE LY} L 2 Eitd 55

B Sz AT A o T B AR R, 4 LS T K 7 B A O 2 TR AT SR VR R o D AU R (AT T AR
REER PR SE T 48 22 W 5 23 KR Z IR B B | 4 T8 22 IR ) 1) A% T 22 30X KA 1t BHL IR 480238 1) 5
M, AR T A R A RS BELIR A D R RO R . ANVERAR AT ERAE T T T R T AN S 4L
() 4 J8 22 T 6 K P e A R B — 38 AL R B SO R I S BT 9, e IR — 3 S0 4 22 IR T B
2 R X 8 A K PR I (R 32 08 A 1) s DRI A T B . AR SRVl B RO RS T R
i, WHoE T & 8 22 W) | LUK P e 5 0 UK 4 25 4 S O B e N e R A L TR B W (L A 5% W .- Chen 45
TEI T 4 Y 1R X TR AR A A 65 T PN A 408 11 52 i BF 9, 5 5 28 B - L B ke 0 4 1) 7 PR A AR
KA FE M, e {88 R P AR 33.3%~46.6%, H.F A FLBR 3 A 1S K, 5 R J7 Lo 303 52 e MR sl /)N i LA,
AR kA 2 i 114 3 B DB AR SE M /N . SR AR S U0 7 22 122 45 T 22 I 45 Ky %o B0 30T 99 A A 4% 0 4 okl
HLHL ST T 22 )2 22 W S5 A IR I BB (R B A8 A, 3 T KA 36 S 500, BV RN I 2 805 22 W 45 4
SRZ A F F . Ciccarelli 207 (i F B4R K 1.27 em FOBRER 20 A 7] JEE BE (9 2 4L IX B, B9 T 2L IX
I3 U P AL BOGT FRUTE MR K O A 0 S 55 R iy e o7 DX S B 1 S )

IR A AT X AT AR AR K S R IR | KON R R R | R I {0 B
ST SR AR, X LU 75 A% N R R L IR i e I A AR i AR A I g L, TSP B, MRk
B 0 R 7 | U R ) 7 A A A S e N Rk AR BN R — . BT LA EAESL, A TAERH 7
T A5 T8 JIBAERE IR R G0, TR B 8. 250 22 0 245 k4 % 48730 P R ot /28 SOTI0TR AR B3 0 K Ha e
LB 52 M 5, R R I 0 (e R U 1 R U R o AT 4 iR 24 I A R SR, Sk S BR T
rh 22 [ 45 14 (1) 2505 T B AR A A

1 SRARGRTGE

S ARG B E 5 ER LA, Rk BRI | R AR RS BUURGE . B R R G LA KR
B RS, 20 Z IAEE SR WA 1R .

1. Vacuum pump; 2. Premixed vessel; 3. Methane; 4. Air; 5. Data acquisition system; 6. Vacuum meter;
7. Spark electrode; 8. Pressure transducer; 9. Thermocouple; 10. Synchronous control system;
11. Ignition switch; 12. Gas distributing system;13. Metal mesh and metal splint.
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Fig.2 Picture of wire mesh
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Table 1 Mesh structure parameters

Wire mesh  Holespercm  Aperture/cm  Wire diameter/mm  Metal area fraction/%  Metal volume fraction/%

10 3.937 2.110 0.450 0.723 2 02725
20 7.874 0.950 0.315 0.565 6 0.389 6
30 11.811 0.610 0.234 0.524 0 0.434 1
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Effect of the Wire Mesh Structure on the Flame
Characteristics of Methane/Air Deflagration

SUN Weikang, CHEN Xianfeng, FENG Mengmeng,
HUANG Chuyuan, LIU Jing, ZHAO Qi, ZHI Xueke

(School of Safety Science and Emergency Management, Wuhan University of Technology,
Wuhan 430070, Hubei, China)

Abstract: A deflagration experiment of methane/air premixed gas with or without wire mesh was carried
out in the self-design square pipe. The effects of the mesh number and layer number of the wire mesh on the
deflagration overpressure and temperature were discussed. The results show that the wire mesh can
effectively suppress the temperature and overpressure of the deflagration flame. After the wire mesh is
installed, the temperature peak and the overpressure peak measured in the pipeline are reduced compared to
the case without wire mesh, and the temperature peak attenuation rate reaches 52.37%, the peak attenuation
rate of overpressure reaches 66.84%; the mesh number and layer number of the wire mesh are important
factors that affect the suppression effect of the wire mesh on overpressure. When the number of layers and
meshes are small, the time to reach the peak of the overpressure is earlier than the condition with no wire
mesh; when the number of layers and meshes are moderate, the secondary peak appears in the overpressure
curve; when the number of layers and meshes are large, the overpressure is effectively suppressed. With the
increase of the number of meshes and layers, the flame heat diffusion rate forward becomes slower, and the
start time of the temperature curve is delayed compared to the time delay without the wire mesh.

Keywords: safety engineering; explosion resistance; deflagration flame; deflagration temperature;

deflagration overpressure

055201-10



