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Trimming Method and Aerodynamic Performance Analysis of Coaxial Rigid
Helicopters in Forward Flight

Zhang Yonghua'*, Zhao Xu', Zhou Ping', Xu Yueyu', Lin Yongfeng?®
1. Northwestern Polytechnical University, Xi’an 710072, China

2. China Helicopter Research and Development Institute, Jingdezhen 333001, China

Abstract: The aerodynamic characteristics of rotor, fuselage and horizontal tail were incorporated into the
aerodynamic model of coaxial rigid helicopters in forward flight. Aerodynamic model of the rotor is based on blade
element momentum theory and the Pitt/Peters inflow model in consideration of flow interactions between upper and
lower rotors, collective and cyclic pitch variations. Forces and moments on the helicopter were predicted and valiated
by wind tunnel experimental data. The rotor thrust coefficient calculated is 88%~101% of the result tested. To balance
forces and moments on XH-59A helicopter in forward flight, a rapid trimming strategy based on gradient optimization
method is constructed for general application. The control parameters include collective pitch, lateral and longitudinal
cyclic pitch of both rotors, as well as the inclination of the rotor disk. Those control parameters variation with
advancing ratio are predicted and compared with flight test data. The variation tendency of those parameters is
consistent with the test data in the advance ratio range between 0~0.4. The maximum discrepancy between the data
predicted and tested is 6° for shaft angle, collective pitch and longitudinal cyclic pitch, 1° for differential collective pitch
and 2.4° for differential lateral cyclic pitch, which prove the reliability of the trimming method and performance analysis.

Key Words: coaxial rotor; forward flight; blade element momentum; aerodynamic performance
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