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General Parameter Optimization of Tandem Helicopter

Based on Improved Genetic Algorithm

Zhu Qinghua, Zhang Chenglin, Ni Xianping, .Wang Huaming

(National Key Laboratory of Rotorcraft Aeromechanics,

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

Abstract: By analyzing interference between main rotors and the interference between rotors and the

fuselage a intelligent algorithm is developed. General parameter optimization of the tandem helicopter

with twin rotors based on the genetic algorithm is presented. To develop a mathematical model for the

optimization design, firstly aerodynamic interaction effects of tandem rotors are analyzed. The model is

built by considering the transportation efficiency as an objective, flight performances and the weight effi-

ciency as constraints. An improved genetic algorithm is used to optimize general parameters. General

parameters of CH-47D tandem helicopter are optimized by a design example. Results indicate that the

method is feasible and efficient.

Key words . tandem helicopter; general parameters; genetic algorithm; optimal design
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Aeroacoustic Noise Signal Analysis on
Helicopter Scissors Tail Rotor by Chaos Theory

Shao Song, Zhu Qinghua, Zhang Chenglin, Liu Yong

(National Key Laboratory of Rotorcraft Aeromechanics,Nanjing University of

Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract : Chaos characteristics of the aerodynamic noise are discussed and the aeroacoustic noise signals

on helicopter scissors tail rotor is analyzed by the chaos theory. Through using multi-frequency theory

to analyze the noise of the tail rotor, the relative sound pressure variable law is calculated according to

the variation of scissors angle. A method is used to calculate the correlation dimension from a time

series, and the correlation dimension is used to analyze the aeroacoustic noise signals of helicopter

scissors tail rotor. Results show that chaos characteristics exist in the noise. Compared the theoretical

results with experimental results, it proves that the scissors tail rotor parameters have a remarkable

effect on the aeroacoustic noise.

Key words: aeroacoustic roise; chaos; correlation dimension; multi-frequecny modulation; scissors tail
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