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Fig. 2 The photograph of the device of narrow

parallel channels
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Table | The width D of channels

2 1 2 3 4 5

8 10 11 12 13 14

D 5900 4.50 4.00 3.50 3.00 Z.50 2.00 1.B0 1.60 1.40 1.30 1.20 1.10 1.00

E® 15 16 17 18 19

23 24 25 26 27 28

D 0.90 0.80 0.70 0.60 0.55 0.50 0.45 0.40 0.35 0.30 0.25 0.20 0.15 0. 10
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Fig. 3 The experimental photographs at various flame velocity

The arrow directs to the direction of flame propagetion. the initial pressure p,=0. IMPa
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Fig. 6 Diagram of the flame quenching in narrow

channels from photographs of experiment
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THE QUENCHING OF PROPANE-AIR DEFLAGRATIONS
BY NARROW PARALLEL CHANNELS

Zhou Kaiyuan, Li Zongfen
(Untversity of Science and Technology of China, Hefei Anhui,230026)

ABSTRACT An experimental study on the quenching of explosion for propane-air mix-
tures when the flame passes narrow parallel channels is described. Some photos and
curves about the relation of the explosive flame velocity, quenching diameter and
quenching length are obtained. The device of the experiment is a rectangular section
shock tube. When the explosion flame passes through the tube which is set up a series
of narrow parallel channels, the photographs of the flame quenching in different width
' channels can be obtained through the window on the tube by the camera. In this paper a
theoretical model of flame quenching has been presented which is based on heat conduc-
tion of cold boundary. The relation of flame velocity v, quenching diameter D and
quenching length L, has been given. The results of comparison of calculated values and
measured values prove that the cold wall effect is the most primary factor of the quench-
ing of deflagration flame. But when the {lame velocity reaches supersonics, the devia-
tion between the calculated and the measured values is increased. It shows that the cold
wall effect is the only one factor for the quenching of detonation flame. The equation
(8) obtained in this paper which gives the relation of L,, v and D, when D<{1 mm, can
provide some useful reference data for design of industrial crimped-ribbon flame ar-
resters.
KEY WORDS propane, deflagration flame, narrow parallel channel, quenching



