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Analysis on Rotor-Propellers Interaction Flowfield for Compound
Double-Thust-Propeller High-Speed Helicopters
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(National Laboratory of Science and Technology on Rotorcraft Aeromechanics,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: An efficient numerical simulation method based on the momentum-source method is developed
for analyzing rotor-propellers interaction flowfield of the double-thrust-propeller configuration (X3 con-
figuration) compound high-speed helicopter. In the method, rotor and propellers are represented by mo-
mentum sources, and the structured grid is applied to the interaction flowfield. Firstly, in order to veri-
fy the effectiveness of the method, isolated rotor, isolated propeller and rotor-fuselage interaction are
taken as examples, and the calculated values are compared with the available experimental data. Then,
by using the established method. rotor-propellers interaction flowfield of X3 helicopter on hover and for-
ward flight is simulated, and the influences of different velocities and different flow angles are analyzed.
Some meaningful conclusions are obtained.
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Tab.3 Rotor parameters of double-thrust-propeller configu-

ration compound high-speed helicopter
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Tab.5 Comparison of tension coefficient and torque coeffi-

cient of rotor and propeller in hovering
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Fig. 16 Comparison of tension coefficient and torque co-
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(a) Rotor/propeller
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Vertical velocity contours of rotor disc section

(b) Isolated rotor

Fig. 18
of rotor/propeller and isolated rotor in low

speed forward flight

(a) Rotor/propeller
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Vertical velocity contours of rotor disc section

(b) Isolated rotor

Fig. 19
of rotor/propeller and isolated rotor in medium

speed forward flight
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Vertical velocity contours of rotor disc section

(b) Isolated rotor

Fig. 20
of rotor/propeller and isolated rotor in high

speed forward flight
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(b) Right side
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Fig. 21  Velocity contours and streamlines of longitudi-
nal section of left and right propellers in low

speed forward flight

(b) Right side
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Fig. 22 Velocity contours and streamlines of longitudi-

nal section of left and right propellers in medi-

um speed forward flight
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(b) Right side
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Fig. 23 Velocity contours and streamlines of longitudi-
nal section of left and right propellers in high

speed forward flight
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Tab. 7  Efficiency of left and right propellers at different

speeds
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86 0.455 0.461 0. 447 0.458
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Fig. 24  Variation of rotor thrust coefficient and torque
coefficient with helicopter angle of attack in low
speed forward flight
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Fig. 25 Variation of rotor thrust coefficient and torque
coefficient with helicopter angle of attack in me-
dium speed forward flight
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Fig. 26
coefficient with fuselage angle of attack in high

speed forward flight
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changing with fuselage angle of attack at dif-

ferent forward speeds
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