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FLOW ANALYSIS AROUND THE ROTOR BLADE WITH TILT ANGLES

Y.H. Yoo," J.W. Choi] S.C. Kim® and J.S. Kim’

The changing process from hovering mode to transition one is of importance to determine a stability of
tilt-rotor aircraft, which is utilized in UAV(Unmaned Aerial Vehicle). The analysis on fluid flows and aerodynamic
characteristics according to variation of tilting angle of rotor is essential step in development of tilt-rotor. In the
present study, the computation domain is divided into the rotating and stationary regions in order to consider the
rotating blades. For the convenient realization of various tilting angle as well as application of boundary condition,
the whole computation region is constructed into sphere domain. The near farfield boundary condition is adopted.
The airfoil used in computation is NACA 0012. The computation results for the hovering mode are validated by
comparing with previously conducted experimental results. From the results, the flow fields around rotor blade and
the aerodynamic characteristics in transition mode are observed. The computational result will provide the basis for
development and performance evaluation of tilt-type aircraft.

Key Words : 2 EZE|(Tilt rotor), ¥ ZH(Tilting angle), Z& E&l°]=(Rotor blade), FZAl5(Thrust coefficient)
2 A<= (Pressure coefficient)
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Table 1 Dimensions of the rotor blade
Airfoil NACA 0012
Radius [m] 1.173
Chord [m] 0.1905
AR 6
RPM 1250
Tip Speed [M] 0.439
Twist Angle | ° | 0
Taper 0
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(a) Hovering mode (b) Tilting mode

Fig. 1 Geometric models in the computational domain
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Table 2 Comparison of thrust coefficient (6, =8" , A, =0.439)
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