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Abstract: The propagation behavior and structural variation of a premixed propane/air flame with frequency
change in an ultrasonic standing wave at various equivalence ratios were experimentally investigated using
Schlieren photography and pressure measurement. The propagating flame was observed in high-speed Schlieren
images, allowing local flame velocities of the moving front to be analyzed in detail. The study reveals that
the distorted flame front and horizontal splitting in the burnt zone are due to the ultrasonic standing wave.
Vertical locations of the distortion and horizontal stripes are intimately dependent on the frequency of the
ultrasonic standing wave. In addition, the propagation velocity of the flame front bounded by the standing
wave is greater than that of the flame front without acoustic excitation. As expected, the influence of the
ultrasonic standing wave on premixed-flame propagation becomes more prominent as the frequency increases.
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