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Fig.1 Rotor wake model based on coupling method
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Fig.2 Calculation flow chart of wake aerodynamic model
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Fig.3 Comparison of calculation results with wind tunnel test
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Trim Characteristics Analysis on High-speed Helicopter Using Viscous Vortex
Particles Wake Model

Xu Chuan, Liu Zhangwen, Lu Ke, Wang Zhengzhong

Science and Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter Research and Development
Institute , Jingdezhen 333001, China

Abstract: The flight dynamics characteristics of the rigid rotor high-speed helicopter are affected by the complex wake
interference of the rotor. To overcome this problem, this paper utilizes the viscous vortex particles method to calculate
the induced velocity of the coaxial rotor interference flow field and builds corresponding wake model. The circulation of
the blade attached vortex and new vortex are calculated by using vortex panel method. In this paper, the aerodynamic
model of the coaxial rotor is built by the viscous vortex particle wake model, the equivalent flapping motion and the
pitch control motion. The accuracy of the model is assessed by a comparison with wind tunnel experimental data.
Based on this, the flight dynamics model of the rigid rotor high-speed helicopter flight is built with fuselage model and
horizontal/vertical tail model. Trim characteristics of XH-59A helicopter are analyzed, and flight dynamics model is
verified by the flight test data. Finally, the influence of aerodynamic interference between upper and lower rotor in trim
characteristics during hover and low-speed forward flight is analyzed.

Key Words: helicopter; viscous vortex particle; rotor wake; flight dynamics; trim characteristics
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