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Fig.1 Experimental diagram
1—combustible gases, 2—vacuum pump, 3—circular tube,
4—structure of the multi-layer wire mesh,5—pressure and flame sensor,

6—computer, 7—automatic ignition system
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Table 1 Distance of testing point to wire mesh

testing point 1 2 3 4 5 6

distance to 05 0,975 ~0.675 -0.375 -0.075 0.175

wire mesh/m
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Table 2 Geometrical parameter value of stainless steel mesh

pore numbers pore diameter mesh diameter quality rate of rate of metal
mesh/M
persquare centimeter /mm d /mm /kg + m ™2 metal surface volumn/Yt
40 15.7 0.440 0.70 0.4858 0.4774
60 23.6 0.300 0.45 0.4112 0.5734
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Fig.2 Relationship between critical quenching

speed and the number of layers with wire of 40 mesh
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Fig.3 Relationship between critical quenching

speed and the number of layers with wire of 60 mesh
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Fig.4 Relationship between critical quenching

speed and geometrical parameter
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Fig.5 Relationship between critical quenching pressure

difference and the number of layers with wire of 40 mesh
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Fig. 6 Relationship between critical quenching pressure

difference and the number of layers with wire of 60 mesh
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Fig.7 Relationship between critical quenching pressure

difference and geometrical parameter
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value and the number of layers with wire of 40 mesh
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Fig.9 Relationship between critical quenching

value and the number of layers with wire of 60 mesh
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Appraisal of Capability of Flame Arrest by Multi-layer Wire Mesh Structure

YU Jian-liang', MENG Wei', WANG Ya-jie’
(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China;
2. Dalian Public Security Fire Prevention Bureaw, Dalian 116002, China)

Abstract; The suppressive effect of multi-layer wire mesh structure on the combustible gas explosion is studied. Two new important

concepts, critical quenching value and critical quenching pressure difference are proposed. Both flame propagation speed and pres-

sure difference are considered to describe the explosion suppression result. Critical quenching value is used to determine the sup-

pression capability of the suppressive structure. The relationship among critical quenching value, critical quenching pressure differ-

ence and geometrical parameter of suppressive structure of multi-layer wire mesh is studied. And the empirical formula of the rela-

tionship is obtained. With the increase of geometrical parameter(n -

M - d), critical quenching pressure difference and critical

quenching value increase, moreover,the quenching capability is improved.

Key words: safety engineering science; critical quenching value; critical quenching pressure difference; structure of wire mesh;

flame arrest



