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Agitation Effects of an Ultrasonic Standing Wave on the
Dynamic Behavior of Methane/Air Premixed Flame

Hang Seok Seo* - Sang Shin Lee* - Jeong Soo Kim**'

ABSTRACT

This study is conducted to scrutinize agitation effects of an ultrasonic standing wave on the
dynamic behavior of methane/air premixed flame. The propagating flame is caught by high-speed
schlieren images, through which flame front and local flame velocity are analyzed and obtained, too. It
is revealed that the propagation velocity with ultrasonic standing wave is larger than the case without
excitation except around the flammability limits. Also, vertical locations of distortions and depth of

dents of the front are constant, unless the ultrasonic standing wave characteristics are not changed.
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and flame velocity variation at @ = 1.0
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Fig. 4 Pressure diagram of the standing wave at 40 kHz and distortions of flame fronts at various equivalence

ratios
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Fig. 5 Superposition of evolutionary flame fronts (time
interval: 3 ms): (a) without standing wave, (o)
with standing wave
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Fig. 6 Sequential images of propagating flame (time interval: 5 ms) and flame velocity variation at @ = 1.0
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Fig. 7 Sequential images of propagating flame (time interval: 15 ms) and flame velocity variation at @ = 0.65
(LFL)
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Fig. 8 Sequential images of propagating flame (time interval: 5 ms) and flame velocity variation at @ = 1.15
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