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Fig.2 Blade angle distribution
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Fig.3 Chord distribution
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Fig.8 Rotor pressure contour

&9 edimkiE
Fig.9 Rotor streamline

0.65R~R I 1B A T e TF-2% .

P 11 9 W1 28, S T JE L 1) BB A0 T AR, AT S e 1Y
P B T K, T A /N, HAEA IR TR e e 1
SrESIG E B IS A R R i T

R 5 I RE S 1 B K EAR R 106.7em , $7 744 Jds
TRy 0~12kgf, i WAL J& 45 1L F2E 24 1500~300000r/min , $ 4
1R IEGEF AR 0~8N-m, A ORI AR DL IESE i)
RIS R S CFD R4 R T AL, AR5
Ka 1 X FL s SR an & 10~ 12 FTR

H 10 10 R R, Bt s b, e 38 47 ) AR 5
B ZE I BTG N, ZE AR 10% LN o

22

20F

1.8

16
14
=
=T
1.0 F

0.8

06r —= CFD

04 F —e— EXP

0.2
1500 2000 2500 3000 3500 4000
519/ (r/min)

E10 R SR

Fig.10 Comparison between calculated thrust value with test
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A Design Method for Unmanned Aerial Vehicle Rotor
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Abstract: In order to improve the endurance of the multi-rotor UAV, a design method of the UAV rotor is presented.

The method can calculate the geometric characteristics of the most effective rotor, including the distribution of chord

length and blade angle based on the given climbing velocity, rotation speed, thrust, rotor diameter, blade number and
airfoil. The rotor of a kind of UAV is designed using this method. The radial distribution of blade angle and chord

length is obtained. A rotor model is made, and the rotor ground test is carried out and the thrust, torque, power and

force efficiency are measured under different rotational speeds. Based on the computed rotor data, the multi-

reference frame model is used to calculate the aerodynamic performance. It is verified that the test results are in

agreement with the calculation, and the rotor has high force efficiency.
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