A=zE Zeooltel Y

*

7|

o

= < O
EE=S

Proceedings of
The 5th National Congress on Fluids Engineering
March 26-28. 2008, Jeju, Korea

73

A

*k = k%
HE=x

Aerodynamics Characteristics of Quad-Rotor Blade
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Abstract

Quad-Rotor, which consists of four blades, performs a flight task by controling each rotation speed of the four blades.
Quad-Rotor blade making no use of cyclic pitch or collective one is a type of fixed-wing as different from helicopter blade.
Although, Quad-Rotor is simple and easy to control for those reasons, blade configuration of the fixed wing is one of the
critical factors in determining the performance of Quad-Rotor. In the present study, coefficients for thrust and power of
Quad-Rotor blade were derived from the data acquired by using 6-component balances. Firstly, Measurements for aerodynamic
force were conducted at various pitch angles (i.e., from 0° to 90° with the interval of 10°). The blade used in this experiment
has aspect ratio of 6 and chord length of 355 mm. Secondly, assembled-blade, which was an integral blade but divided into
many pieces, was used in order to test aerodynamic forces along twist angles. The curve of thrust coefficient along pitch angle
indicates a parabola form. Stall which occurs during wind tunnel test to calculate lift coefficient of airfoil does not generate.
When deciding the blade twist angle, structural stability of blade should be considered together with coefficients of thrust and
power. Those aerodynamic force data based on experimental study will be provided as a firm basis for the design of brand-new

Quad-Rotor blade.

1. M2

dejpels w4y o7l nis) FHol5, AN, d
T2 wde] Thssiths AHoR ARl v drh 1
guf A} AIHEA] BT BegElER SYE 2F
ol B olgwol w1l v #==2E(Quad-Rotor)= &
ZEEol vls) 230 Heldst Aol st o= Qs
UAVEORIAM A=zgel #5h B2 A7t ol Fofxa sl
[2-4]. A=ZEE Fg. 13} 2] 4719 Eol== #4HH %
7] Eol= IAEKEE Aojste] WHFYTE s
of} 7|E AelFE el Axpeivld, AL, FAnF 5o
Ve FHE Atk AERHY Edol=xs dwb4ql g

H#H Edlo|=9 g Abo]F(Cyclic) &2 ZHHER 37
(Collective pitch)& AHE-3HA] &= 1A Q] dejoltt o]t o
T2 A=ZHe 7A-eR desid, 2349 Solide] A
Hog =t} wak dubror 7t ZEEYo)=9 w3
A9)(Tail Rotor Blade)s zt+= AFE S nwste] Fof&ol
gk Aol golsith

Qo 1YL AHgas AZRHE Beol=e 34
&Enke Aofste] Hlas] Hie] 1o Belol=e] Faye

* XUty ety ) A F s
my0404@mail.sunchon.ac.kr
ok ERAWSLIL 7] A S FFFF S,

choijw99@sunchon.ac.kr / ksc@sunchon.ac.kr

43

A=zH Aol slojd mig- Ta9
EolAl WAE = BE FE2 (L
o dEEH 2HEelE dudAE
Arolel mER Ao FHe 2
EHo|= HEA = gl
, EHIAME S @
of Ftt. olsh &2 AR
= e A3 ATle A
t}.

B ATl H1e) Ay

o i

=

+ &

fF X o yo o

X0 O i Ry orlr

ol

i 3

=eol=e] AAE 4

Fig. 1 Configuration of Quad-Rotor



Fig. 2 The blade used
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Fig. 3 Schematic diagram of the experimental setup

Fig. 5 Divided Blade
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Fig. 6 Lift and Drag Coefficient of wind tunnel test

Fig. 7 Pressure contour plot at 0.19m to
span direction(cx ;=15°)
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Fig. 9 Thrust coefficient with pitch angle
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Fig. 12 Thrust coefficient with twist angle
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Fig. 14 Ratio of Trust and Power coefficient
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