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A Study on the Detonation Characteristics of C,H, in Shock Tube
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ABSTRACT

Detonation phenomena of C;H; were invesgated using the various shock tube. To study the detonation
characteristics according to the composition of C;H;-O, and CoHp-air mixtures, the composition were
varied from 5 to 90% and 5 to 50% of acetylene each other. A spiral ring was installed in the shock tube
to study the effect of obstacles in DDT phenomena. Detonation velocities were measured using the
photodiode, and the DDT phenomena was visualized using the high speed schlieren photograph.

From the experimental result, it was found that the detonation velocity was most high near the 1.
8times the stoichiometric ratio of acetylene. And from the visualization of DDT phenomena, it was
found that the detonation wave was strengthened throuth the pile up of small compression wave of
burned gas. And the obstacles in shock tube accelerate the detonation reaction by turblent effect of
flammable gas mixture.
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Table 1 The preparation of gas mixtures

mixtures | composition ratio

A CH,: 0, | CHy:5~90Vol%( ¢ =0.175~3.15)
B CoHy tair | Colp - 5~50Vol%( $ =0.645~6.45)
C Coly rair | CoHy:14%($=1.8)
D

CHy 10, | CH,:28.6%(8=1)
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Fig. 1 Schematic diagram of experimental apparatus for measureing the detonation parameters
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Fig. 2 Schematic diagram of shock tube for visualization of deflagration to detonation transition phenomena
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Fig. 3 Schematic diagram of shock tube for experiment the obstacle effect on detonations
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Fig. 5 Streak mode schlieren photographs of shock waves in detonation
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