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Flow Control of Smart UAV Airfoil Using Synthetic Jet
Part 2 : Flow control in Transition Mode Using Synthetic Jet

Min Hee Kim*, Sang Hoon Kim*, Woore Kim*, Chongam Kim** and Yushin Kim***

ABSTRACT

In order to reduce the download around the Smart UAV(SUAV) at Transition mode,
flow control using synthetic jet has been performed. Many of the complex tilt rotor
flow features are captured including the leading and trailing edge separation, and the
large region of separated flow beneath the wing. Based on the results of part 1 of the
present work, synthetic jet is located at 0.0lc, 0.95cf, and it is operated with the
non-dimensional frequency of 0.5, 5 to control the leading edge and trailing edge
separation. Consequently, download is substantially reduced compared to with no
control case at transition mode using leading edge jet only. The present results show
that the overall flight performance and stability of the SUAV can be remarkably
improved by applying the active flow control strategy based on synthetic jet.
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Table 1. Flight condition
EEZt| BYZt | |5 | w3zt
== de) | (eg) | ) | eg) | T°
b
x| 5
a | | 90 70 17 -90 | 9.0x10
@I
T 9 50 2380 | -79.50 | 1.2x10°
| T2| 80 25 4066 | -65.21 | 2.1x10°
ol | T38| 60 25 5491 | -48.96 | 2.9x10°
Bl T4 | 45 25 5862 | -38.72 |3.1x10°
25| a0 25 6236 | -26.56 | 3.3x10°
T6| 15 25 66.38 | -13.15 | 35x10°
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Fig. 1. Drag histories at SUAV flight mode
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ig. 2. Drag history at Transition1 mode

Fig. 3. Streamlines at transition mode(T1)
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Fig. 5. Streamlines at transition mode(T3).
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Fig. 10. Drag histories at flow control(T1)
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