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Influence of Forcing Ultrasonic Waves on Flame Propagation and Spontaneous Ignition
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Abstract: The influence of forcing ultrasonic waves on the behavior of flame propagation and spontaneous ignition of end gas are
investigated experimentally by using constant-volume combustion vessel and numerically. To simulate the knocking phenomena,
low-octane mixture is employed. The ultrasonic waves are generated by an ultrasonic horn whose resonance frequency is 27.5-27.7
kHz. As aresult, the wrinkle on the flame front is generated and changed the position of spontaneous ignition by forcing ultrasonic
waves. It is thought that the pressure wave generate the disturbance. The disturbance is possible to generate the wrinkle on the
flame front and change the position of spontaneous ignition.
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Figure 2. Behavior of flame propagation with or
without ultrasonic waves
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Figure 3. The number of occurrence of spontaneous
ignition with or without ultrasonic waves
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Figure 4. Distribution of the value RMS of the velocity
fluctuation in the combustion chamber with ultrasonic
waves
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Figure 5. Relation between time and reaction speed
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