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U,/ (m/s) s/h 0/() U,/ (w's) s/ h 0/(°)
0 19.6 0 0 7 19.6 0 27
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0, Uwe= 19.6m/s,
fe= Uwe/H = 1225 Hz, Ren= Uadd/V= 21400, V . 1
4 4 ) 5 8
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o_ /(%) b1/ (%) b1/ () f/f. U/ Unve o o
5 3 26 2.5 0.42 2.1 0.062 0. 089
6 5 6.8 7 0.42 2.1 0.062 0. 089
7 6 8.6 9 0.42 2.4 0.062 01
8 8 13 14 0.42 2.4 0.062 01
9 6 8 10 1 5.3 015 0.53
10 10 14 18 1 5.3 015 0.53
11 13 36 36 1 5.9 015 0.6
2 16 45 50 1 5.9 015 0.6
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3
A¥(°) rea(t’ = Q375) AP/(C) rea(tT = 0 375)
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Physical Factors of a Primary Jet Vectoring Control
Using Synthetic Jet Actuators

XIA Zhi-xun, LUO Zher bing

(College of Aerospace and Material Engineering, National University of Defense
Technology , Changsha 410073, P. R. China)

Abstract: A primary jet vedoring using synthetic jet actuators with different exit configuraions was
investigated, and the main physical factors influencing jet vectoring were analyzed and summarized.
The physical factors of the pressure difference, thelocation and area of the lower pressure region, the
component of the synthetic jet momentum and the entrainment ratio of the synthetic jet flow to prima-
ry jet flow directly control the vectoring force and the vectoring angle. Three characteristic parameters
of the synthetic jet contribute to the pressure difference and the area of the lower pressure region.
Both the extension step and slope angle of the actuator exit have functions of regulating the location of
the lower pressure region, the area of the lower pressure region, and the entrainment ratio of the syn-
thetic jet flow to primary jet flow. The slope angle of the actuator exit has additional functions of reg-
ulating the component of the synthetic jet momentum. Based upon analyzing the physical factors of jet
vectoring control with synthetic jets, the source variables of the physical factors were established. A
preparatory control model of jet vectoring using synthetic jet actuator was presented. And it has the
benefit of explaining the efficiency of jet vectoring using synthetic jet actuator with source variables at
different values. And it indicates the optimal actuator is taking full advantage of the regulating func-
tion

Key words: flow control, synthetic jet; jet vedoring; physical facor



