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THE INVESTIGATION OF HELICOPTER ROTOR AERODYNAMIC ANALYSIS METHODS
N.E. Park,' C.H. Woo," HW. Rho! CH. Kim' and S.J. Yee’

Helicopters and rotary-wing vehicles encounter a wide variety of complex aerodynamic phenomena and these
phenomena present substantial challenges for computational fluid dynamics(CFD) models. This investigation presents
the rotor aerodynamic analysis items for the helicopter development and variety aerodynamic analysis methods to
provide the better solution to researchers and helicopter developers between aerodynamic problems and numerical
aerodynamic analysis methods. The numerical methods to make an analysis of helzcopter rotor are as below

- CFD Modelling : actuator disk model, BET model, fully rotor model, .

- Grid :sliding mesh, chimera mesh / structure mesh, unstructure mesh, ...

- etc. : panel method, periodic boundary, quasi-steady simulation, incompressible, ...

The choice of CFD methodology and the numerical resolution for the overall problem have been driven mostly
by available computer speed and memory at any point in time. The combination of the knowledge of aerodynamic
analysis items, available computing power and choice of CFD methods now allows the solution of a number of
important rotorcraft aerodynamics design problems.
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Fig. 1 Flow Characteristic by Rear Part Upsweep Angle
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Fig. 2 Momentum Theory and Blade Element Theory
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Fig. 5 Mesh Generation by Chimera Mesh Model
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Table. 1 Tail Rotor Geometry

radius __[airfoil chord |[twistangle| sweep dihedral
1] 1] 0.0
0.339 o} 0 0.0 0 0
0.493 A type Q.25 1.2 Q 4]
1.305 A type 0.25 2.8 0 0
1.44 B type 0.25 1.4 0 0
1.45 B type 0.25 13 0 o}
1.5 Bt 0.23 0.7 -0.015 0
1.56 B type 0.17 0.2 -0.06 0
1.575 | Btype 0.125 -0.1 -0.09375 0
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Fig. 6 Isolated Tail Rotor Thrust Comparison
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Fig. 7 Isolated Tail Rotor Induced Velocity
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Fig. 8 Blockage Effect Diagram
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Fig. 11 Static Pressure Distribution Comparison
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Fig. 12 Induced velocity on the rotor disk with V.F.
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