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A Structural Behavior of the Propane/Air Premixed Flame
Interacting with an Ultrasonic Standing-wave

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

ABSTRACT

An investigation into the influence of ultrasonic standing wave on the structural behavior of
propane/air premixed flame has been made to get a clue to the combustion reaction acceleration and
combustion instability, as well. Visualization technique utilizing the Schlieren method was employed
for the observation of structural variation of the premixed flame. The flame shape and propagation
velocity were measured according to the variation of equivalence ratio. It was found that the standing

wave distorted the flame front and expedited a transition to the flame with turbulent nature.
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Fig. 2 Overlapped flame front and flame velocity
variation at @ = 1.0
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Fig. 3 High-speed schlieren images of flame premixed propane/air shape changes during propagation in half—open

chamber at various equivalence ratios

— 296 —



Pressure, P [bar]

0 100 200 300 400 500 600 To0 BOD
Time, t [ms]
Fig. 4 Pressure variation of the propagating flame
at various equivalence ratios
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Fig. 5 Schlieren image of the flame front at ® = 1.2:
(@) without standing wave, (b) with standing
wave
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Fig. 6 Sequential images of propagating flame (time
interval: 5 ms) (a) without standing wave, (b)
with standing wave at @ = 1.2
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Fig. 7 Velocity variation of the propagating flame at
d=12
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