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Experimental Study of the Effects of the Geometric Parameters of
Actuator on Synthetic Jets

LUO Zhen-bing ZHU Bo-peng XIA Zhi-xun WANG De-quan
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract For the purpose of designing a high performance synthetic jet actuator the performance of actuators has been
investigated experimentally for a range of geometric parameters. It is showed that the performance of a synthetic jet actuator is
determined by these geometric parameters the square/rectangle exit-slot is propitious to found a powerful synthetic jet and
the maximal velocity of actuator with dual-membranes is doubled compared with the actuator with a single-membrane. It is also
found that varying the pressing states of membrane does not change the main relations between synthetic jets and the exciting
frequency but affects the synthetic jet velocity values a lot.
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Fig. 1
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Photograph of synthetic jet actuators

Tab.1 Parameters of actuator cavities and exits

1 I I
d mm b2 2x2 2 x4 b2 b1
h mm 2 3 5
D, mm ¢ 46 ¢ 44 ¢ 34
H mm 8 8 2
2
Tab.2 Parameters of metal membrane and PZT
]l n [ m
d mm ¢ 50 b 41
{ mm 0.20 0.10
E Pa 8.963 x 10"
v 0.324
p kg/m’ 8700
PZT
D, mm ¢ 30 ¢ 25
t, mm 0.15 0.12
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Fig.2  Schematic diagram of experimental system
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Fig.3 Maximum and average jet velocity as a function of the forcing frequencies with different voltage
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Fig.4 Maximum and average jet velocity as a function of the forcing frequencies with different exit-stot
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Fig.5 Maximum and average jet velocity as a function of the forcing frequencies with dual-membrane and single-membrane
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Fig.6 Maximum and average jet velocity as a function of the forcing frequencies with different pressing states of membrane
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Fig.7 Maximum and average jet velocity as a function of the radial distance from the exit axes
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