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Research on Checkout Method of UAV’s Propeller
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Corporation, Ltd. , Xi’an 710065, China)

Abstract; The method of measuring rotate speed with piston motor is used to judge the aerodynamic capability of
manufactured propellers in engineering, But the method is not good in fact., Accordingly, in base of results of
rotate speed measured by piston motor in ground condition, the aerodynamic characteristics of the same type of
propeller in different velocities and rotate speeds, such as efficiency, thrust coefficient and power coefficient, are
measured in low-speed wind tunnel test, and flight emulation method is used to compute flight capabilities of the
same UAV after getting the test data. Results show that the efficiency, thrust coefficient and power coefficient
of propeller are not directly in relation with the rotate speed measured in ground condition with piston motor by

comparing the results in wind tunnel test and computation. Consequently, the method of measuring rotate speed

with piston motor is not crucial but only referenced in checkout method of UAV’s propeller.
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Table 1 Parameters of NF-3 low-speed wind tunnel

2 ¥ B OE
REBRRERT/(mXm) 3.5X2.5
REEKE/m 12
W BAMRER/m? 7.685
ERFABANA/ (m + s71) 90
REBTFRAE/ 0.078

TEUR e 3 RIR R % P » B A TP0904 A B R
L IR A 100 kW g ShHL, AL E &
N 220 mm, KEN 450 mm, HPLHMKFEIA
BEMEREERET  ERBEHEL/DT 300 mm
GnE 1 Fra) . B B MERELE T X4
EyAB S BB AT R AR R LR,
BTk AR E S X Rk MR R = AR 1
REHEHETBEREEAM,

B 1 RRER KRR E
Fig.1 Wind tunnel test of propeller
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Gt Yo T AU e 3R R AT 0o} IR B B 5T 1 B IR e
REFMEGRERNNRRD N TERE TR
B S IEE R 5 100~5 300 rpm, 7E2S XA
RAEAT THEEEIEE N 5 000~5 500 rpm, A=
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Table 2 Parameters of propellers in wind tunnel test

REHE BEXINSERBEHE/rom  WEHE
Liot 5 200 ¥
Loz 4 900 REH
Lios 5 160 ¥
Lios 5 010 REH
Lios 5110 ¥
Lios 5 050 AEHE

MR RSP T & SRR 25 R B L 7S B SR e
RBP4 - MPHAEERMN LA ERE. A
A NF-3 R % X 70 H R e 3 2 Bl 7 FRET
He  EFERETREEFBEART, EXEWER
7] % T B R e 3 4 ) A IR MR 3R 5 R A AR R T
SR A IR B, W BN R ATk T R ek
RN RBC IR AR R, EIAK SR K E
EMRAYGHETETRER—-XAI LS RES
IR 2 J5 B R AT P B, L LB A S i MR e
RRTHRERRMR.

3 SRS

3.1 FTRET@RRERHFHELR

SR FE R 1 B 7 » T DG 7 BB MR e 3 7 XU Oy
0 m/s FHEFEE 5 000~5 300 rpm i M BE#EAT
Mg, GRIEBINEK I~F LR,

R ASWIRIRR M T KA RS R SRR

Table 3 Static thrusts of propellers in 0 m/s

F 4 FSEIRHER M ETRECRES R R
Table 4 Powers of propellers in 0 m/s

$e /rpm BHED TR xR 2
RIGE/EW  BUHE/KW (er)/%

5 000 28.3 29.2 3.08

5 100 30.4 31.5 3.62

5 200 32.6 34.4 5.21

5 250 33.8 35.7 5.35

5 300 35.1 37.2 5.84

MWEI~FATUFE WA ER G IERE
RE LB, FH# S REMTO0.96%,
TR RIBEMET 5.84 %, REIRE,

3.2 KHEETBRERFIELR

SR F IR B i, o e 7 B MBUE 2 7E XL A
40 m/s FEH 4 750~6 000 rpm BF B GEFT W
B, BERMES~FR TR,

£5 0=40 m/s BB RBIERBESTR
Table 5 Efficiencies of propellers in 40 m/s

AR REH% X iRE
%3 /rpm 5

7 ¥l 7 ¥ e/ %
4 750 0.835 4 0.845 4 1.19
5 000 0.810 0 0.818 4 1.04
5 250 0.784 3 0.789 9 0.71
5 500 0.758 4 0.762 0 0.48
6 000 0.704 0 0.702 1 —0.28

K6 v=40 m/s FLSWRBIRE S TR

Table 6 Thrust coefficients of propellers in 40 m/s

BHE AEWE MR E
¥ /rpm %
Cr ¥ Cr ¥ (ecp )/ %

4 750 0.077 2 0.076 7 —0.73

5 000 0.082 6 0.082 8 0.32

5 250 0.087 9 0.088 8 1.02

5 500 0.093 4 0.095 1 1.82

6 000 0.104 4 0.108 1 3.48

RT 0=40 m/s FLRBRR I R4 R

Table 7 Power coefficients of propellers in 40 m/s

AHERE  AAWEE MR

%3 /rpm ;
HEME/N  HHE/N (er)/ %

5 000 746.1 747.1 0.04

5 100 777.0 779. 4 0.30

5 200 807.3 813.3 0.58

5 250 823.1 830. 2 0. 60

5 300 840. 4 848.8 0.96

BHE NEWE HHRIRE
¥ /rpm o
Cr 8 Cr 8 (ecp )/ %

4 750 0.052 7 0.0517 —1.84

5 000 0.055 1 0.054 7 —0.73

5 250 0.057 6 0.057 8 0.35

5 500 0.060 3 0.061 1 1.27

6 000 0.066 4 0.068 9 3.66

MFES5~F 7 AEH FE 4 750~6 000 rpm
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Fig.2 Curves of H~w,
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Fig.3 Curves of H~wv
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Fig.4 Curves of t~wv
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Table 8 Influences of flight performances by propellers

e e L BRARRRE/ X & &
FHIR/m +1.55 —

BREE/(km«h™D) +0.85 T

fimf/h +1.65 KA

GRFW, ITHRERAMEN AR R KA
1.65%,3F ¥ ANERE ., HF, AR EFAL 55%,
VRO E B 0. 85%, AT AN 1. 65%.
Bt , MFHER G HRIBRE S SR IBEREML,
ERREEANZE, ©IT eI LA R AL, I B
KRB, X—ERERFARBRERY S

4 & it

WEFERERST HFHAEAEHBBRRES
AIEBIER M L E S IREMT 0. 96%, F1y
WRBEMLTF 5. 84% , B R IERE; R RE T,
FAACAEBBRES S RBREML, HEE
HREFRAREHRZE /N T 5% . R RRRIREN R
ERE;WFHAEASGHRIBIRE S SR EREXNT
To AL AT HERE R A X AR AL A8/, B R o B F 4k
AL B ) 4 B AT BB R AR AH X AR AL B B KRR
1.65%, M A¥NIERZE.
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