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Experimental and Theoretical Study on Splitting Flames

in a Circular Micro Tube
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Abstract Premixed combustion of propane/air mixture was experimentally and theoretically
investigated in a heated micro tube of 2.0 mm inner diameter. Splitting flames were observed with
an image-intensified high-speed digital video camera. After auto-ignition of the mixture, the reaction
front splits into an ordinary flame and a weak flame. The former propagates upstream whereas
the latter moves downstream and finally they both extinguish. After some delay, re-ignition of
fuel-air mixture occurs and flame splitting process repeats. This phenomenon was identified in rich,
stoichiometric and lean mixtures. It was reproduced by a thermo-diffusive model with global one-step
chemistry. The computation results demonstrate that the ordinary flame is quenched by heat loss to
the cold wall in the upstream region, while the weak flame is extinguished by consumption of fuel in
the downstream region.
Key words micro combustion; splitting flame; weak flame; flame instability
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Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 Temperature profile of the inner wall surface
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Fig. 4 Temporal variation of the chemical reaction rate, fuel
concentration and gas temperature profiles in the tube after
re-ignition. The time interval of each curve is 0.4875 ms.
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