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Convective Flow Visualization, Motion Enhancement, and Velocimetry
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Introduction and purpose
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Motion enhancement

Paakkonen & Morgan (ref.[3]) offered an 1dea based
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Taylor(1984) (continuousline) (ref.[3]).
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Results

Motion enhancement
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As one of the simple systems of a nonlinear oscillator, the oscillatory combustion of
a set of candles was found by Ishida and Harada (ref.[1]).

Kitahata et al. (ref.[2]) reported that two candle oscillators can couple with each
other, resulting in both 1mphase and antiphase synchronization depending on the
distance between the two candles.

In candle flame oscillation, we think that convective flow above the candle flame 1s
1mportant, because a kind of vortex was observed above the candle flame by
thermography.

In this report, we developed analysis tools of convective flow above the candle flame.

‘ Spatial filtering velocimetry
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J* image intensity, I : filtered image, f:: wave number of spatial filter,

I .
@ | 7: position of target pixel, V_: translation velocity of spatial filter
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Spectral analysis
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Conclusions

Our proposal methods can analyze the convective
flow above the candle flame.

Our motion enhancement method 1s effective
method.

- Structure of convective flow above the candle

flame can be observed more clearly.

+ In velocimetry, accuracy of detection increased.

In state of oscillation, we observed that some
velocity are mixed.



