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Effect of hydrogen ratio on inhibition property of wire mesh to propagation
of the flame by methane premixed with hydrogen
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Abstract: In order to further reveal the characteristic of metal mesh to inhibit the flame propagation of hydrogen-methane
premixed mixture, hydrogen and methane mixed gas with hydrogen mixing ratio of 0%, 10%, 20% and 30% were selected to
conduct the experimental investigation of the effect of hydrogen mixing ratio inhibiting the fire processing through wire mesh
with varied size in an explosion pipeline with an inner diameter of 60 mm and a total visible length of 1024 mm. Firstly, the
flame propagation process was recorded by a high-speed camera, and the effect of hydrogen mixing ratio on fire resistance of
wire mesh with different mesh numbers and the change of flame morphology were analyzed. Secondly, the average velocity of
flame front movement was calculated according to the interval of 50 mm, and the flame propagation velocity within the visible
area of the pipeline was analyzed. The interaction law between the metal wire mesh and the flame was mainly characterized by
the flame propagation velocity on both sides of the metal wire mesh. The results show that with the increase of hydrogen

content, the difficulty of flame retardancy of metal wire mesh increases, and the flame retardancy effect of metal wire mesh can
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transition from success to failure, and the impact on flame propagation may shift from inhibition to promotion. When the wire
mesh fails to resist the fire, the wire mesh will cause the flame to fold and cause the flame to accelerate, but the first appearance
of the tulip flame is delayed. With the increase of hydrogen mixing ratio, the acceleration phenomenon of flame passing
through the wire mesh is more obvious. Increasing the mesh number of wire mesh can improve the fire resistance of wire mesh
to hydrogen-methane premixed flame. The larger the mesh number, the stronger the fire resistance. More than 60 mesh wire
mesh can effectively quench hydrogen and methane premixed flame.

Keywords: hydrogen-methane; flame inhibition; wire mesh; hydrogen mixing ratio; flame propagation velocity
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Fig. 1 Schematic of experimental device
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Fig. 2 Fire resistance structure
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Table 1 Geometric parameters of wire mesh

s FLBR% B /mpi LA /mm 244%/mm
1 10 23 0.35
2 20 1.1 0.21
3 40 0.5 0.13
4 60 0.3 0.10

A Z BB FSE &P, 4 Al SRR SRR Y B Tl 1B, BA P e iR KE G R M i 222, B, A
SCER IR T i oo 1 BT A R TR SRR KE KOG sh S R R A bt B, Hrp B A 43 5 0%
10%. 20% F1 30%. MM EB A LR & MR LE B E LG o, B
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Table 2 Mixture ratio of hydrogen and methane when equivalent ratio is 1 %

BRG] TR SRR =SB || BRI WRARBUML SEURBUM =R
0 9.50 0 90.50 20 8.80 2.20 89.00

10 9.18 1.02 89.80 30 8.36 3.58 88.06
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Table 3 Fire resistance effect of wire mesh under different working conditions

" ) B KT . . [(iRL& e
FLBR%E E /mpi FLBR % B /mpi
0=0% 0=10% 9=20% 0=30% 0=0% 0=10% 9=20% 9=30%
10 N N N N 40 Y N N N
20 N N N N 60 Y Y Y Y

% KIR I 22 42 [A] B (maximum examination saftey gap, MESG) J2& i Wk 4 M SR IR S WAL 1 B f iy
SR MR SO [23] £ AR ORL LR THIE 2 00IR & R E MESG, 5t THB A6 0%, 10%.
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o8 TR SR 1 MESG Jili/N . MESG /0, B98O RRMERL AR K . TRtk A LB AR T B
Pt TR SAAR ) MESG, 458 T TR KA LR RE 1, BEMIHE I T 4 22 ) 1 B K HE B2

#4 TRIBESHEHIFRSFNEAREREER

Table 4 Maximum examination saftey gap of premixed gas with different ratio of hydrogen

BAHI/% MESG/mm BEAHH/% MESG/mm
0 1.14 20 0.90
10 1.03 30 0.83
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Fig. 3 Flame propagation images with different hydrogen mixing ratios in the empty pipe
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Fig. 4 Flame propagation images with the hydrogen mixed ratio of 20% in tubes with different mesh density
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Fig. 5 Flame propagation images with different hydrogen mixing ratios
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Fig. 6 Variation curves of flame propagation velocity
and distance in an empty pipe
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Fig. 7 Variation curves of flame propagation velocity and distance under different hydrogen mixing ratios
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