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tension coefficient
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Computational Research on Aerodynamic and Noise Characteristics of Variable
Pitch Quadrotor Aircraft

Zhao Jun, Li Zhibin

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

Abstract: In order to analyze the aerodynamic force characteristics of the multi-rotor aircraft, a flow field calculation
modal is established based on the computational fluid dynamics (CFD). The nested grid method is used to simulate
the blade motion, and the dual-time method is used for time propulsion. Based on this, the noise characteristics of the
multi-rotor aircraft are calculated by using FW-H equation. A variable pitch quadcopter is selected for the study which
considers and does not consider the aerodynamic interference between the rotors, and the aerodynamic and noise
characteristics are compared and analyzed. The calculation results show that the amplitude of aerodynamic pulsation
amplitude of the quadrotor is larger due to aerodynamic interference between rotors. The intensity characteristics of
the quadrotor will be overestimated if the aerodynamic interference between rotors is not considered. The load noise
of the quadrotor plays a dominant role in the total noise, whether it is hovering of flying flat. Because of the
aerodynamic interference between the rotors, the load noise of the quadrotor aircraft is larger, which leads to the
larger total noise. It is necessary to consider aerodynamic interference between rotors when simulating the noise of
quadrotor aircraft.

Key Words: variable pitch quadrotor; computational fluid dynamics; FW-H equation; noise characteristic;
aerodynamic interference
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