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Aerodynamic effect analysis of rotor downwash on wings of

composite high-speed helicopter
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Abstract: The analysis of the aerodynamic interference of the downwash on wings under different intensities on
both sides of the rotor of the composite high—speed helicopter, can provide a certain reference for the design and op-
timization of the aerodynamic shape of the similar configuration helicopter. The unsteady momentum source method
is used to perform the numerical simulation of the flow field of a composite high—speed helicopter in hovering and
forward flight states, and the aerodynamic effects of different downwash on both sides of the rotor on wings are ana-
lyzed. The effect of aerodynamic characteristics on changing the height of the rotor disc and the aspect ratio of wing
is studied. The results show that, when the composite high—-speed helicopter flies forward, the peak lift difference
between the two sides of the wing 1s decreased with the increase of the rotor disc height, and the peak value falls at
a lower speed. With the increase of the wing aspect ratio, the peak lift difference between the two sides is de-
creased. Under the condition of same speed after the peak value, the slender the wing is, the smaller the lift differ-
ence between the two sides is.
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Fig.1 3D schematic diagram of composite
high-speed helicopter
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Table 1 Composite high—speed helicopter rotor parameters
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Fig. 3 Hover state speed cloud map
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Fig.2 Composite high—speed helicopter computational grid
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Fig.4 The pressure cloud map of the wings on
both sides of the hovering state
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Fig. 5 Horizontal cross—section velocity
contour when only the propeller is working
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Fig. 6 The pressure cloud map of the wings on
both sides when only the propeller is working
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