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Abstract

Flame propagation characteristics of propane-air mixtures were experimentally investigated in
constant-volume combustion chambers. Flame propagation process was observed as a function of
mixture strength, initial mixture temperature and initial mixture pressure in qQuiescent mixtures. A
cylindrical combustion chamber and a spherical combustion chamber contain a pair of parallel
windows through which optical access into the chambér can be provided. Laser two beam deflection
method was adopted to measure the local flame propagation, which gave information on the flame
size and flame propagation speed. Fressure development was also measured by a piezoelectric

pressure transducer to characterize combustion in quiescent mixtures.
calculated from flame propagation and pressure measurements.

Burning velocity was
The effect of flow on flame

propagation was also investigated under flowing mixture conditions. Laser two beam method was
found to be feasible in measuring flame propagation of quiescent mixtures. Flame was observed to
propagate faster with higher initial mixture temperature and lower initial pressure. Cornbustion
duration was shortened in the highly turbulent flowing mixtures.
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Fig. 1 Constant-volume combustion chambers
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(a) a cylindrical constant-volume combustion chamber
(b) a spherical constant-volume combustion chamber
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Fig. 4 Effect of initial pressure on flame propagation in a cylindrical combustion chamber
(T =15T)
(a) flame front travel (b) flame propagation speed (c) combustion duration
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Fig. 5 Effect of initial temperature on flame propagation in a cylindrical combustion chamber
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Fig. 6 Effect of mixture strength on flame propagation in a cylindrical combustion chamber
(Pi=6bar, T =150 T)
(a) flame front travel (b) flame propagation speed (c) combustion duration
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