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An Experimental Study on Turbulent Diffusion Flames by
High Speed Video Camera

Seiji KONDOU, Toshiaki YANO, and Shuichi TORII

This experimental study was conducted to observe and record the dynamic behavior of
methane jet diffusion flames from a vertical circular nozzle. An image processing method com-
bined with a high speed video camera was employed to analyze the turbulent structure of the
flame. Emphasis was placed on the streamwise variations of R, G and B values, which corre-
spond to the color level of the flame. Each value of R, G and B was increased along the flame
axis. In particular, it was observed the R value affected by turbulence, as a substantial varia-
tion of R value was observable with an increase in the Reynolds number. On the contrary, the
effects of Reynolds number and flame location on the B value were insignificant. Based on the
color variations of the flame, it was, thus, possible to detect the turbulent flame structure.
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Fig.2 Time variation of instantaneous R
component along the flame axis.
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Fig. 4 Time variation of instantaneous G
component along the flame axis.
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Fig.3 Time variation of instantaneous R
component along the flame axis.
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Fig.5 Time variation of instantaneous G
component along the flame axis.
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Fig. 6 Time variation of instantaneous B
component along the flame axis.
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Fig.7 Time variation of instantaneous B
component along the flame axis.
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