A TE S 1 EEY 27
. T TaipM ol gxme:]@

dERH TA/Y gA-GA THsA
A2 Ay URR"
Aerodynamic Analysis on Wing~Nacelle of Tiltrotor UAV

Seong Wook Choi, Cheol Wan Kim, Jai Moo Kim

In the Smart UAV Development Program, one of the 2lc Frontier R&D Program, the
tiltrotor has been studied as the concept of vehicle. The tiltrortor aircraft take-off and land in
rotary wing mode like conventional helicopter, and cruise in fixed wing mode like conventional
propeller airplane. For the conversion of the flight mode from helicopter to airplane, the nacelle
located at wing tip has to be tilted from about 90 degrees of helicopter mode to about 0 degree
of airplane mode. In this study, the aerodynamic characteristics of the wing with tilted nacelle is
investigated using computation fluid dynamics technmique. In order to feature out aerodynamic
interferences between wing and nacelle, the flow calculations are conducted for the wing and the
nacelle separately and for the combined geometry of wing and nacelle, respectively. Through this
computations, not only the aerodynamic data-base for the wing-nacelle is coustructed but also its
contribution to the configuration design of the wing-nacelle is anticipated.

Key Words: 29tEFQ7)(SUAV), B EZEH(Tilt rotor), ¥ 71 (Wing), Y4 (Nacelle),
A 8 (Conversion), 3 ZtA{Aerodynamic Interference)
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Table 1 Grids system

"No. of Grids || Total
161 x 51 x 61 | 500,891
71 x 41 x 71 | 206,681

wing
Nacelle only

Nacelle for Overset 71 x 41 x 36 | 104,796
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Table 2 Flight condition and reference values

Altitude(km) 3

Speed(km/h) 400

Mach No. 0.34

Reynolds No 4.8x10°

Cref(m) 0.8

Sref(m?) 3.2

C.G.[m) 1.675, 0.000, 1.240
Nacelle AOA -15° ~ 135°
Wing-Nacelle AOCA -8 ~ 24°

Nacelle Tt angle 0°, 45°, 90°
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Table 3 CDmin and (L/D)max for wing-nacelle
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