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A Simple Theory of Interaction between Two Jet Diffusion Microflames
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Abstract : This paper presents a simple theory that addresses the interaction between two identical jet diffusion microflames.
Point-source diffusion flames under a uniform flow are considered. Since the dimensionless burner-burner distance, defined
as the distance between burner axes divided by the burner diameter, is the only parameter in the dimensionless system
adopted, its influence on the predicted flame shape is analytically studied. It is found, similarly to the interaction between two
burning droplets, that (1) when the burner-burner distance is sufficiently large, each microflame behaves as an isolated flame,
(2) two flames approach each other with a decrease in the burner-burner distance, (3) two flames merge when the burner-
burner distance is less than a critical value, and finally (4) two flames unite and behave like a single flame when the burner-
burner distance is close to the burner diameter. The critical burner-burner distance in which two flames touch each other is
derived.
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Fig.2. Schematic diagram of experimentally observed shape of methane
flame (from Ref. [10]). The outer diameter of burner (which is
depicted by the burner width in the figure) is 1 mm, and the inner
diameter is 0.7 mm. The average fuel jet velocity at the burner
exit is 0.25m/s. The distance between burner axes is 2a.
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Fig.3. Schematic diagram of the present model.

Fig.4. Solution of the Navier-Stokes equation for a constant-density,
point-source jet flow.
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Fig.5. Comparison between point-source and exact solutions. (a):
mixture fraction along the axis; (b): flame shape for Zs = 0.02.
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Fig.7. Flame merge curve.
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