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Experimental Study of Flame Propagation
in a Divided Combustion Vessel

T. Nakahara, S. Okajima, S, Yamaguchi, K. Abe and M. Shimada
Abstract

The authors have conducted experiments to elucidate the complex phenom-
ena of flame propagation and the principal factors influencing the flame move-
ment in a divided combustion vessel. The behavior of the flame propagation is
observed by taking the schlieren photographs with the 16-mm high speed camera
and by measuring the momentary change of the pressure and the ionization
current. The experimental factors employed here are the spark position, throat
diameter, subchamber volume and equivalence ratio of propane-air mixture.

The important suggestion is given that in a certain throat diameter the
transient phenomenon of quenching takes place when the flame passes through
the throat, and consequently the total burning time considerably increases.
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Fig. 2. Schematic diagram of experimental setup.
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Fig. 3. Simultaneous records of schlieren photographs of flames and pressure
traces corresponding to the different spark positions in a subchamber.
The time is measured from the spark discharge ; S and M indicate pres-
sures in a subchamber and in a main chamber, respectively.
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Fig. 4. Change of the burning time with Fig. 5. Change of the burning time with
spark position in a subchamber, Par- spark position in a subchamber. Par-
ametar : throat diameter. ameter : throat diameter.
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Fig. 9. Effect of the jet velocity on the burning time.
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Fig. 10, Simultaneous records of schlieren photographs of flames and pressure
traces, which represent rapid flame propagation in a main chamber,
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Fig. 11. Measuring points of the ionization current in a main chamber and its circuit.
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Fig. 12. The ionization current at A and B indicated in Fig. 11 and the pressure
in a main chamber. Upper trace : the ionization gap voltage ; lower trace :
the pressure in a main chamber.
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Fig. 13. Simultaneous records of schlieren photographs of flames and pressure
traces corresponding to the different spark positions in a main chamber.
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Parameter : volume of subchamkter. Parameter : equivalence ratio,
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Fig. 18. Change of the maximum pressure with spark position in a main chamber,
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