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An Experimental Study on Aerodynamic Performance of a
Rotor-Blade Configuration under Cross-Wind Conditions

Seung-Hee Kang*, Ki-Wahn Ryu™*

ABSTRACT

In the present study, a wind tunnel test for a rotor-blade configuration was conducted to

investigate a basic aerodynamic performance and a effect of the cross wind. The diameter

of the configuration was 1.46 m and the test was carried out for both a clean and a tripped

configurations. The boundary layer for the trip configuration was simulated by zig-zag tape and

the test performed on constant-velocity and constant-rotational modes. It was shown that the

test result for the tripped configuration reduces the maximum power coefficient by 9.4% ~ 12.1%

compared to the clean one. Within 5° of the flow angle, there is no significant loss of power,

however, the coefficient is reduced by 5.3% ~

36.7% in the range of 10° ~ 30°.

Key words : Rotor-Blade Configuration(ZE &d°|= #4}), Wind-Tunnel Test(35A|¥), Cross-Wind
Bffect(Z% 93, Boundary-Layer Trip(8 A% #0]), Test Stand(A & #A])
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Table 1. Specification of HBM T20NW.

Parameter Spec.
Nominal Torque 20 N.m
Characteristic tolerance +0.2%
Nominal output signal -10~10V
Cut-off frequency 200 Hz
Nominal speed 10,000 rpm
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Fig. 1. Test set-up of the rotor-blade configuration
in the test section.
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Fig. 2. Torque curve for test stand without the
blade at wind-off condition.
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Fig. 3. Performance curve for the rotor-blade
configuration.

EDERELES 1*—5— 27308 9 B Swn)
S 10141 SSI9ct. Bl Ea 7| 2] et
THHAS AP DASE AGY FY Fo] o
ARAZ A% T A Ee A A
Hol Wl £ SEHE Be 2ANN Re 2A0E
Aol 2=t & A A9 5P AR
A o2 A £%7 15m/s2 AT 183
A% AP B9 IYolA B wle} Zo] ke
A B SEHoA A 2IAS ABAAE 1

Fl

o,
o rus;

A AT FASHA YEFES & 5 Q. 3
2 791 rpmollA AIFA Hdf EAS7F SAEEE
9 & £x8]E 52011 FHO £8A4E 0.287

O 8 VHLE AT FARE 23S Bl ey
Hd A% AR o]Fole Hd A5 o] %o
Z8o] Zastrt vA S7tste %S 2 14
&5 AP Aot 2, 1 AS AHY Fe=
&Aoo g 7raste FAS B o 4= 9t} o]

2 28 EFo|= FAolA AEH oojxgol A

A& g Ao HAYELE o]FHA A (hysteresis)T}
A7 EFolE §¢ 5& 7|E Holu&x #
o] 5o ot JFo g EAHE o7 W

A2-A1 go|Zg Abgste] EFol=o] HH H
oA AAGE HolAlZl HolFAde] Higt A E
AIE Fig. 300 UetWQdch d8olA Hi viel 2
o] EHo|= A9 A7t FUtEH B H
ZoA 9 GRETF F7HE I o] 2 Qe Hdf A
_/’\_7]- 71—/\1:4_‘:. ‘3:]/\&0] H]—Aﬂﬂ 0 }.i /\ %l]:]- :‘]_Eil,]-
o5t A9 B9 Hd A AA7A G &
&7t S716HA WA EYAsE e AT

34 4 o rlr



=325 g] 5% 202 14T EHEHCIE A9 3850l dig 2A A+ 67

27t B4 Bl Ro] u]8] Hol G A9 et e —
3 27 37 AAS IS & 5 9tk ol 8 D I T B
Fge 2ol BH AAZANA THHE 58 AR R N
Hol Ad LT WA U Aos sy e M
Hol G| A9 AL-AL folxrt 4AE gogo] | (f I SN
A AHoldo] LA UR5E Jo] WAL o | = [ w | o \.\
2 Qo) 589 et 712Gl el grjmos | O |- - T vee

A d=lo] St ZeF7t WS Holk Ao W bl yEtst

gt Y 29A5E nSE A9 29 A S e

0.240 283 1HFA5 A8 H$ 0.2600.2 5 i ikl DU DU DO
712 GAel B8] 9.4% ~ 12.1%2] EHAF i ° R !
IR B 2HAF o)Fe) SAAPE T AU Fig. 4. Power coefficient variation by flow—angle
A9 97 £ SRH7} 5AASS QYA gast %™ "ot the tripped configuration.
L AT 5L ¢ 5 AU ok HolgA 7

2 97} B S5 Wsto] o Eelo|s EoA ) @

AA% Hold 1A S0 ol Wi B &5v &

7 EL 7hh Aste] AjdoR E7eia AR # ol

S 2 A7l e 7| RE 4 9 Mol g4

I;H—a _,—16]4'\_5/\]0] ol —rﬂqz%/\/\]olg‘{,\_ﬂ st 3 I

IHE Martin[12]0] AAE A} 4S5 H|WSHH L
v 71 AE Fig. 3°] JeEFUATE Martin©] AA|
St A RE ZEA BP0 g 07 6.4°9) s &

oA A|&dgt dxtolth. Martind A@AH= HEﬂ ]
E w27 94 Aol & ALl Zol7t AL, Al
3 YL TEA BP0 WYL 1A e B
A9 76‘ ﬂ-i}o]ﬂ U 5= ol AFA Hw
b AA A & AT}

N

L2
o
>
r—r‘
2
ofl
oX
)
R
ro

(o)
ok

ek 4> rlm -l>

Ex Hig}— )
sl Age
A3t7t S

]oLQ_ '6‘-‘—;:7_11-

>
)

ot
-

O%OEOZ’LH

al
N
N

ol gl |
=)

e M o
>
S
ki
o
ol
Y
¥ ot
>

gl sk —’Fﬁo shlt.

Lﬂ;_\ﬂ R -
o
ggriﬁéi&
-w

=2 L

=

ulx

|_|l.«>.

H

I

2,

i

. 9714 CpO= TE4 0°H9 &9
JgoA Bz vpel 2 Zto] AZ
|5=9] Zart AME B 5 dow, I
‘ﬂ of WE HAEL2 IV £ £EH7} 6714
fasitzb 1 olAdel A= 72 A
557 §igto]| mE
Fig. 5914 H= vie} o] S
6%E vf$ ZHA UErgom,

%o] ] SE

i
o

o 2 P w2 2 o R

(€ P'c Po)‘r cPo(%)

Fig. 5. Maximum power coefficient reduction by
flow—angle variation for the tripped configuration.
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