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A study of the combustion characteristics of the extremely lean hydrocarbon-air mixture
using flame propagation in a tube
IE JIE BE GEERX)

Tadashige Kawakami, Faculty of Engineer Hosei University, kajino-cho 3-7-2, Koganei, Tokyo

Experiments have been carried out with extremely lean, quiescent hydrocarbon-air mixtures to examine the influence of flame propagation direction under
normal gravity and microgravity conditions on propagation limit and distance of flame propagation in a tube and the appearance mechanism of cellular flame.
Experimental condition for the initial mixtures corresponds to room temperature and 0.1 MPa and the fuels used are propane and methane of 99.9% purity,
respectively. The main conclusions are follows:(1) Flame shape and distance of flame propagation afe affected by the direction under normal gravity.(2)
Cellular flames are appeared not only lean methane-air mixtures but propane-air mixture near the lean limit under microgravity.(3). The range of distance of
flame propagation under normal and microgravity conditions can possible to distinguish.
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Fig.1 Flame propagation behavior (C;Hg , ¢ =0.52)

(a) Normal gravity (¢=0.30)  (b) Microgravity (¢ =0.50)

Fig.2 Horizontal propagation (C;Hg)
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