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Analysis of Impact Factors on Vectoring Characteristic of Dual
Synthetic Jet Actuator
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Abstract: In order to extend the applications of Dual synthetic jet (DSJ) in thrust vectoring control of un-
manned aerial vehicle, it is required to optimize the DSJ actuator structure and improve its vectoring perfor-
mance. By analyzing the characteristics of DSJ, a method for calculating the jet vectoring angle at a dimension-
less distance normalized by the jet stroke was established . Then the influence mechanism of DS] actuator dimen-
sionless parameters on the jet vectoring angle was analyzed using a single factor experiment. The significant effect
order of each parameter is obtained on the jet vectoring angle: exit width > exit length > exits spacing > exit
depth > chamber height through range analysis. Thus it can be helpful for the structure parameters design of a
DSJ actuator.
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Fig. 1 Sectional view and 3D fluid domain of DSJ actuator
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Fig. 2 Computational method of jet vectoring angle
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Fig. 3 Computational method of DSJ stroke
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Table 1 Factors and levels

Factors Levels
1 2 3 4 5
a 0.01 0.02 0.04 0.06
h 0.02 0.04 0.06 0.08 —
L 0.20 0.40 0.60 0.80 —
q 0.08 0.12 0.14 0.18 —
d 0.06 0.08 0.10 0.12 0.14
Note: the bold font represents base case, same meaning in below
tables.
Table 2 DSJ stroke L, (mm)
Factors Levels
1 2 3 4 5
a 98.50  49.11 3696  23.97 —
h 3371 3696  37.10  36.82 —
L 7234 3696 2257 1674 —
H 3500 3696  36.09 3721 —
d 38.63 36.68 3696  36.42 35.75
Table 3 Jet vectoring angle 6/(°)
Factors Levels
1 2 3 4 5
a 9.03 4.02 6.22 14.54 —
h 8.23 6.22 6.43 6.39 —
L 3.26 6.22 11.31 11.57 —
)il 6.24 6.22 5.84 5.59 —
d 10.87 6.55 6.22 5.27 4.13
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Fig. 6 Tendency of jet vectoring angle with exit width
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Fig. 8 Tendency of jet vectoring angle with exit depth
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Fig. 9 Tendency of jet vectoring angle with exit length
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Fig. 11 Tendency of jet vectoring angle with exits spacing
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