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Experimental Investigation on Lift and Drag of Ducted Fan System

LI Jian-bo, GAO Zheng, TANG Zheng-Fei, LU Yangp

(College of Aerospace Engineering,

Nanjing University of Aeronautics & Astronautics,Nanjing,210016.C hina)

Abstract : Some unmanned aerial vehicles can vertically take off and land with the ducted fan system, but
there is no valid method to analyze the aerodynamic characteristics of a ducted fan system currently. An
experimental research is completed in a 3.4 m X 2.4 m wind tunnel, the purpose is to determine the
aerodynamic characteristics of a ducted fan system, especially the lift and drag of the duct in the complex
airflow. The test model is an annular duct with 1.8 m in diameter, and a 8 bladed fan with [.50 m in
diameter. Test variations include duct length, wind speed, duct angle of attack. and pitch angle of fan
blades. Duct lift and drag data are measured under axial and forward flight conditions. Experimental
results show that the duct can produce more lift under forward flight conditions than under axial
conditions, but the drag of duct is too huge under forward flight conditions. As a kind of lift system, a
ducted fan is only suitable to those aircrafts mainly operated at hovering and low speed flying.

Key words: ducted fan; lift; drag; experiment
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Frequency Domain ldentification for Unmanned Ielicopter
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(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics. Nanjing, 210016, China)

Abstract : Frequency sweep flight technique is used to collect the flight data of a model helicopter near its

hover and low speed working condition, window frequency spectrum is combined to obtain the frequency

response of both lateral and longitudinal channels, then weighted fitting method is utilized to obtain the

transfer functions of the two channel. Real flight data verify that the model is fairly accurate, and can be

used in the design of stable augment control system of the helicopter.

Key words: model helicopter; frequency domain identification; combined window; frequency spectrum

analysis
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