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A New Type of Propeller Design for the Medium/Small UAV

Xie Hui, Wang Li, Zhang Lin
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Corporation, Ltd. , Xi’an 710065, China)

Abstract: The two-blade fixed pitch propeller is mostly used in medium/small UAV with piston engine, The
root and tip of this propeller are narrow, and the mid part is wider, but the performance of UAV using this pro-
peller is not good in practice, Therefore, a new type of propeller with rectangular and thinner blade is designed
for the low-speed UAV with piston engine. The aerodynamic characteristics of this propeller and other seven
types of propellers designed for the same UAV platform with the same piston engine, are measured in the low-
speed wind tunnel in zero velocity and in cruising velocity. According to the results, the type of propeller with
rectangular and thinner blade is better than others in static thrust, power, efficiency, thrust coefficient, power

coefficient, and especially its rotate speed is smallest in the same power imported. It can be concluded that this

type of rectangular propeller is good and suitable for the medium/small UAV with piston engine,
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Fig.1 Propellers in wind tunnel test

FEHEAT R B Z BT > B3R BT A SR ek 1y
TE R S PLIIA & A7 KD S RS T HE ik
W, WK P BT B R S L2 &R 55 Hp, il K
GRWMELPIR,

®1 SHRBRERSHER

Table 1 Parameters of propellers in wind tunnel test

BRI S %3 /rpm ¥ 2 /mm
Ly 5 100 900
L 4 980 900
Ls 5 580 860
Ly 5 650 860
Ls 5 670 860
Ls 4 850 840
Ly 5 470 840
Ls 5770 840
2 RBEE

FIFZE NF-3 KR 2E AT 88 e 3 1 R X i B
BRI S AR BRI » H = i B o
N, EESBINE 2 frat.

#2 NF3HR#ERFA=TRREEFSHE
Table 2 Parameters of 3D test section in

NF-3 low-speed wind tunnel

% & 2 ¥
R BRRERT/mXm 3.5X2.5
R BEKE/m 12
I BAMRE R/ m? 7.685
ERFBEANE/(m + 571 90
REBTFRAE/ 0.078
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Fig. 2 Propeller in the wind tunnel test
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Fig. 6 Curves of Cr-A in cruising speed
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Fig. 7 Curves of Cp-A in cruising speed

ME 5 T LIE H Lo SRR R BRIEHEH R, R
FR7E 0.7 I EMRER A E LEERTA T RF
BRRH, BT F . B2 L 7E 0. 68~0. 99 KL
WL REBRE —ERALE T 0. 7 BIMRME,

TRV ARBEHMNERBNA T LML TRZ
L, #1 Le "R ARBEHNIRERET L
L FREMBET L 7. B, TR
RIS S FEHNAF TR, L TREAEER
R RR . TS E R R
EEFHEAREA, TANER 3L W & KiE
m,Ls FREEEAILELEESHI .

RATHE—BANMBSTREE SHAEEAN
T-n 1 P-n #1£R, 0B 8~ 9 Brin.

0.6 - ’

0.5k |-

#/(10°rpm)

B8 MAEET ST REBIER Tn liLk
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Table 3 Comparison of thrust of the propellers

%% H#E/rom #EH/N KB/mm R Ma
Ly 5 750 300 900 0.797
L, 5 460 300 900 0.757
Ls 5 815 310 860 0.770
L, 5 950 305 860 0.788
Ls 5 700 308 860 0.755
Lg 5 460 312 840 0.706
Ly 5 870 292 840 0.759
Lg 5 850 300 840 0.757
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