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Numerical simulation of interaction unsteady flows

around co-axial rotors in hover

XU He-yong, YE Zhéng-yin
(National Key Laboratory of Science-and Technology on Aerodynamic|Design and Research,

School of Aeronauticss. Northwestern Polytechnical University,
Xilan 710072, China)

Abstract:” Numerical ‘simulation~of_three-dimensional (3-D) unsteady Euler equations
was conducted to investigate the unsteady flows-around co-axial rotors in hover. The thrust
performances of two rotors became worse because of the interaction between them, and the
influence of the upper rotor on thelower rotor was greater than that of the lower rotor on the
upper rotor. The downwash velocity at the lower rotor plane was much larger than that at
an isolated rotor plane, and the downwash velocity at the upper rotor plane was a little lar-
ger than that at an isolated rotor plane. The downwash velocity and thrust coefficient be-
came larger when the collective angle of blades was added. With the increase of distance be-
tween the two co-axial rotors, the thrust coefficient of the upper rotor increased, and the
total thrust coefficient reduced, because the thrust coefficient of the lower rotor dropped

greater than the increment of the upper rotor.
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Fig.1 Overlapping mesh of the co-axial rotor helicopter
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Table 1 Parameters of experimental co-axial rotors

T3 25 R S BH
&34 R/m 0. 380
LR hEREFE H/R 0. 260
ERIZK 0. 060
AR v/ % 21
e 0./ 0
-0/ (rad + s 324.5
BB 6./ () 3~12

A B AR S5 4 i AR D S I 2 B, AE
A TR SR B B0 T X AT T — &R 5
B AR T R R B TR R ECCOH LR
FECCEOZMM K R ML, IF H 5L m a5 Rt 17
TATLE CANIEL 3) , P SR A W) 4, U B A SCRT R
4 gl 240 B SR A O ¥ AT DA Sl UUlie 38 0 7 R A7
1 ALY

P2 Jhh BUsE 3 A9 i RS 1

Fig. 2 Overlapping mesh of the co-axial rotors
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Comparison of the downwash velocities
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Table 2 Comparison between different collective angles
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Table 3 Comparison between different rotor distances
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