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Quenching characteristics of gas deflagration flame in crimped
ribbon flame arrester

LU Mingfei, CONG Lixin,ZHOU Junwei
(School of Ocean Engineering , Harbin Institute of Technology ,Weihai 264200, China)

Abstract ; The research on gas deflagration flame quenching is the basis of explosion-proof and explosion suppres-
sion technology. Large eddy simulation ( LES) coupled with Finite Rate/EDM was used for three-dimensional simula-
tion on the quenching process of methane air premixed flame in the Flame-Resistant element of crimped ribbon flame
arrester in order to suppress gas deflagration effectively and reveal the rule of gas deflagration flame development
in the micro channel. Based on the transient characteristics of temperature and reaction rate, the mechanism of flame
quenching and the effects of inlet flame velocity and wall temperature were analyzed. It has been found that the flame
propagation is mainly affected by the entrance flame and the internal combustion reaction. The flame velocity and in-
ternal combustion reaction rate decrease with the development of flame. At the later stage, the influence of inter-

nal combustion reaction on flame propagation is dominant. The wall of flame arrester has an important effect on the re-
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action rate. Reducing the combustion reaction area is conducive to the quenching of flame. There is a positive feedback re-

lationship between flame velocity and combustion chemical reaction rate. The quenching distance will extend with the in-

crease of inlet flame velocity, and the growth rate will slow down. The change of wall temperature has little effect

on the chemical reaction rate. Increasing wall temperature will hinder the wall heat dissipation and extend the quench-

ing distance. The growth rate of quenching distance will be enhanced with the increase of inlet flame velocity. The flame

will pass through the flame arrester when the wall temperature is high enough, resulting in the failure of the flame arrester.

Key words : quenching; crimped ribbon flame arrester;deflagration ;natural gas ;transient characteristics

BRSO EEREZ — AR
T E BN B R B KRR — Rk
MR AR PRI R SRR L RERG A AR 7 I R i
Pt o KORATEH: PR T fol 40 10 T VAR HE 0 B 3] 4% b A
AR MBLEE, Ui Pl A& A B AN A E PR A

1932 4%, HOLM 4570 5% I Be Mg 2k o vl 36 0
T RS KGR R E AR, 1997 48, R ELoct™ $#
B TR RZ IS R RIS T2 T I AR 1
AR AR A 27 B, N T R Sl A R i 300 A5 78
RORIFAHAE ) 2005 4F R R BT VC++ 8L T
T AR A TSR BT T KA RS
H TSRS TR AR AR , (B0 25 P4t T BEAR Z2 A0
TRETHTIR X KR A FE I, 2019 4R, ARIFF 451 3
IR IT T U I RS X KM VKR R S 1 B2 R, 2020
A WAN 2SR e SO B AR B T S 2
IR IKIGTE Z AR B AR B N 3 P sh B4 .
CHAET PRI AR BR T H TR 2,
VRHEAT R, IR A AR T A AR

W& TR AURT B AR B & R, 45 R vRn  nT 45
PESR B9 R CFD 1 B BN i e KO T ) R A 3=
TR 2014 4 IR/NESE R T BUTERIA
KAGAEREE P RS 5 T 5 R LG B A L 25
B 2017 4F PV R 25 BT o SR BH KRS N KA
VMO H T LB S A0 BH K B0 JRE 3 X K M A% R
FRISZ IR BILAR ke e 4 2070 g ik g A0S ) 25 IR ¥ BHL
KERIIY SR FNY 5K A, SR MDA 58 B X BH GRS
LNV A P& ST RS AN TR
% LR BERLAD #l POTTER ™ 1B FL gk &
% PR RH K BT ) A ARG B KRR A o R
M R BRI RV Sk B B 2K
TR (B3 A5 TR e A 45 235 ) 3 Sy 15 B 7 BEL K BT
177 28/ = 4EE AL, i 1z B SoRIRH K
FRAGBH JCoT T AT B G . Hoi T A5 E 2
X LA o 100 A A AR

R, 28 38 1 6T LU BIF 5T AN A2, 326 B S0 BEL K
e ARk BT BF ST X 4, BT CFD ik sh f

FIRAFBAUAN R T 00T =4k S N iR A
PR KGR IR LB, BP9 EEEPAEA T K
A AR B T 3t 2 25 X6 S TR A R RS, A 475 3
JE AL OBE AR AT B TG SRR f 09
HBT, R AR e 2%

1 B SHIRE

1.1 ESUEIPE A BE PR N B T IR AR A
K1 R P SoRBE Kk S A B KGR T 2 J2 AR
Je 1 2k SR SR I, AR R BT — A =
B4k, W SRR K 25 A BEL BT, KM Y R AR A X
SERRGE N K B8R X BB K BT S — TR Ak Sk
& 2 FF R i =Rk HAK 40 mm, T MK 1 mm 1Y
S =AY BRI SO R T A5 R 1 A BEL K 28 4
Bl DLRSHEH 1R G 2S SR SRS SRR
AR F= W s A R tE A JOHE | 1R B e AR
BEIRE . BT RIERFSE ) LA 1700 K 5 iR w3
B 2415

FH R 254

I W £ @IRY i R i o)

Fig.1 Structure of crimped ribbon flame arrester
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Fig.2 Geometrical model of crimped ribbon flame arrester elements
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Table 1 Boundary condition
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e/ o=
Pressure_Outlet 5.5 22.0 0 0 101 325 300
x2 VIBREHSH
Table 2 Initial condition
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Fig.3 Temperature distribution along slit centerline at

0.5 ms with different grid densities and time steps
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Fig.6  Change of temperature cloud chart on

the midline plane with time
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