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Rotor position optimization of a hybrid configuration UAV

based on orthogonal experiment
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(School of Aerospace Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, China)

Abstract: Rotor is an important part of hybrid configuration unmanned aerial vehicle (UAV). It is of great signifi-

cance to investigate the influence criteria of rotor positions on aerodynamic characteristics of UAV. The aerodyna—

mic characteristics of a typical hybrid configuration UAV is analyzed by numerical method. Taking the lift-to-drag

ratio and longitudinal static stability as the optimization objectives, a three—factor four-level orthogonal experimen-

al of the chord-wise, span—wise and vertical positions of the rotor is designed. The effects of three factors of rotor

position are analyzed by means of intuitive analysis and computational analysis. The results show that the maximum

lift-to—drag ratio of the optimized design parameter combination obtained by the orthogonal test design result is

about 2 times larger than that of the initial design parameter combination, and the slope of the pitch moment coeffi-

cient curve is increased by about 15%. For present configuration, the effect factors on the lift-to-drag ratio and the

slope of the pitch moment coefficient curve are in a descending order as follows: chord-wise, span-wise and verti-

cal positions.

Key words: hybrid configuration UAV ; rotor position; orthogonal experiment; aerodynamic optimization; aerody-

namic characteristics
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Fig.3 Comparison of rotor dynamic tension curves
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Table 4 Comparison of orthogonal table of experiment
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Table 5 Scheme and results of orthogonal experiment

HECRES e/ % A/ % A/ mm
1 43 22.70 0
2 74 27.30 10
3 100 30.00 15
4 120 33.00 20

fe i JRmA AL TR L %Ihlﬁﬂéﬁﬁ
/% ®/%  ®/mm  C/Cp, dCyy/da
1 43 22.70 15 2.71 —0.0018
2 43 27.30 20 3.58 —0.0017
3 43 30.00 0 4.98 —0.0016
4 43 33.00 10 5.05 —0.001 4
5 74 22.70 20 2.95 —0.0037
6 74 27.30 15 2.77 —0.003 4
7 74 30. 00 10 2.52 —0.0032
8 74 33.00 0 2.67 —0.0031
9 100 22.70 0 8.79 —0.003 5
10 100 27.30 10 9.08 —0.003 5
11 100 30. 00 15 10.73 —0.0038
12 100 33.00 20 9.03 —0.003 6
13 120 22.70 10 10. 03 —0.003 4
14 120 27.30 0 9.63 —0.003 2
15 120 30. 00 20 9.46 —0.0030
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