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Combustion of Propane-Air Mixtures Ignited
by Electrical Exploding Wire

Shuji YAMAGUCHI, Satoshi OKAJIMA and Mitsuo SHIMADA

Abstract

The paper describes an experimental work to elucidate the fundamental
characterestics and mechanism on flame propagation of propane-air. mixtures
ignited by exploding wire at the center of a constant volume vessel. The
behavior of flame propagation was observed by taking schlieren photographs with
a high speed 16-mm movie camera and the pressure rise during combustion process
was obtained by a piezoelectric transducer, and analyzed to reveal the effects
of released energies and equivalence ratio on fundamental properties such as burning
time and mass burning rate.

When the large volame of hot gas is established by exploding wire, the reduction
effects of combustion time is markedly large. Facilitation rate of combustion
increases with increasing the released energy, and especially it is relativly large in
rich mixtures excepl small released energies as compared with that of lamnar flame.
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Fig. 1 Combustion vessel.
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Fig 2(a) Circuit of exploding wire by Fig. 2(b) Conventional spark ignition circuit
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Fig. 3 Schematic diagram of experimental set up.
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Fig. 4 Schlieren motion pictures of flame development of propane-air mixtures ignited by exploding

wire.
Pt wire, 0.1 mm diameter and 4 mm long; Equivalence ratio, ¢=1.1; 2700 frames per second;
Released energy, {(8) normal spark, (b) 2.07J, {c) 6.5], (d) 15.7]
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Fig. 5 Schlieren motion pictures of hot gas volume development of air established by exploding

wire. Released energy (@) 2.0], (b) 6.5], (c) 15.7].
Pt wire, 0.1 mm diameter and 4 mm long; 2700 frames per second;
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Fig. 11 Change of total burning time with
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Fig. 10 Variation of maximum mass burning
rate with released energy. Parameter;
Equivdlence ratio,
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Fig. 17 Relation between flame speed and apparent

flame radius; Equivalence ratio 1.4
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