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Effects of Rotor Icing on Flying Qualities of Helicopter

Li Guozhi, Cao Yihua

(School of Aeronautical Science and Engineering, Beijing University

of Aeronautics and Astronautics, Beijing, 100191, China)

Abstract: A method for establishing the helicopter {lying qualities analysis model due to rotor icing is
studied. By introducing several icing parameters, the increment of blade airfoil lift/drag coefficient due
to rotor icing is calculated, and the rotor icing model is established. Then considering the rotor icing ef-
fects on rotor force and torque and rotor flapping model with the forms of coefficient increment, the iced
flight dynamic model is developed. Based on the linear perturbation theory, the helicopter flying quality
analysis model is established. Based on the handing quality requirements for military helicopters (ADS-
33E-PRF), the effects of icing on the open-loop flying qualities of helicopter are analyzed. According to
those requirements, the attitude quickness, interaxis coupling, vertical axis control power, and distur-
bance of the lateral gust are mainly analyzed with the variation of icing time, atmospheric temperature,
liquid water content, and median volumetric diameter. Calculation results indicate that the flying quali-
ties analysis model due to rotor icing is effective, and they can be used as an engineering qualitative anal-
ysis tool.
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