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Numerical fluid analysis about high speed synthetic jets
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A synthetic jet actuator is a fluid control device that creates a flow by oscillation. A piezoelectric element or a loud

speaker are generally used for the oscillation part of the synthetic jet actuator. But the output velocity or flow rate was
limited due to the small amplitude of the oscillation part. In this research, we focused on the synthetic jet actuator that
produces a supersonic flow using an oscillation part with a large amplitude. A numerical fluid analysis model was
created based on experiments conducted by Hiroyuki Sugawara, Tomoaki Watanabe, Koji Nagata.(") The detailed flow
characteristics about the frequency and velocity distribution of the oscillation were investigated using unsteady CFD
analyses. From CFD results, we found that the output velocity has a lower limit. Additionally, the optimal frequency
was predicted from the rate of change of maximum and minimum output velocity.
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Fig. 1 Numerical analysis model shapes and partitioning of boundary
conditions
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Fig.2 Nozze width average velocity in the X-axis direction (10 Hz)
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Fig.3 Nozze width average velocity in the X-axis direction (100 Hz)
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Fig4 Relationship between output velocity and frequency
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Fig.5 Maximum and minimum values
in 10 cycles of each frequency by numerical anarysis
and Measured value®
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