98
LI

KB OB MR E R X
029 % F4% 1992 £ 11 A
Transactions of the Society of
Naval Architects of Korea
Vol. 29, No.4, November 1992

dojme] H4 o HEHY E30| #E ESAMH

AR AR, T, g

Wind-Tunnel Experiment for the Steady and
Unsteady Torques of a Control Panel

by
M.S. Suh*, S. Kauh* and S.H. Kang**

2 <%

TGE 7lel= did Hell AxE AA 49 3349 Aoy mdol FURF oA AFE
o, Aojdel e EAY HH B 53 54 dsid F5AEE B8 Q7o Ao
Ho] 7lolx didel & FHAA FEHH ztxd IE EA9 Sy Hon, A3 HeE
Aud gzAre dxd A¥dFor Frigch dge] #3988 £ H WollMe EaAse
gxo] wetx Mzl Ao ik EGASrt do] He FHAEY AVt G melA
Z7hee, dzte] duk Fxolt) HAFAN EAAFE AN e I 2HBAAE Ro)
o, £&0] F714E oih A e Ee dE&ert FUMEFE Foteta, dEx)
5.5rad/s Bt} A &(reduced frequency, k=wcfz V,2] &< 0.035) A$olle 2234 A™Hdz
e 4 Ak

Abstract

The dynamic and static torque characteristics of a three dimensional control panel installed
behind a guide panel were investigated in a wind tunnel. The panel was tested for various
wind speeds, angles of attack and positions of the panel. The effects of the rotational speed
and the amplitude of the sinusoidal motion were also studied. The increasing rate of torque
coefficients with the angular position of the panel is small when the panel remains in the
wake region, but is linear when it reaches the external stream. In case of a sinusoidal motion
of the pannel, a hysterisis appears in the dynamic torque. The hysterisis becomes strong as
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the wind speed and the angular speed of the panel increase. The unsteady torque is consi-
dered quasi-steady when the angular speed is less than 5.5rad/s, ie. the reduced frequency

is less than 0.035.
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Fig. 1 Configuration of the model in the wind tunnel
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Fig. 2 Schematic diagram of the data acquisition
system

guide pannel control pannel

Fig. 3 Definition of experimental parameters
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Fig. 4 Time history of the measured torgues with
the angular position of the pannel

Transactions of SNAK, Vol. 29, No. 4, November 1992



Mojgrel Fg % vHY BT @3 FENE

& Augoz Foln FBEA AFsoor ot
Fig.4ol Xl @A mAEZL Zhiefol vl sx] ¢ke
B, ol& ZbEeY dAl ez, TFEALA A
opg g AEFARe FFH Qo 7|lE E
Aol A A FE A2 E AAFH) LAENE
&7)7} o2 "t

4. 48 43 % HE

IR -PONC I LY

YA olN Edo] Jge vAE R4S
3G F5 $E9} Aoi@e] Zwolth & AYol A
£ Aoy d¥Ee) slos AumvH YARE
F59 9%e nAstel 24Y £59 = 1,
Ftol= Hds 294G 45 Aol G ast rtol=
gl W Aolsel FhA 2= A A
H5e WsvHA 48e Fdsh B85 0,
£ 20, 25, 30, 3vm/sg nAFFG F2Zt a0,

0.5

-_._A,}vg I -
20 m/ o
03}- ° S S Rl e €
| o 25mis | N gﬁ
01}- ¢ 30ms 1 e
£ L o 35ms POl
5 -0.1 2 !T
03} ¢
a=0

-0.5
-40.0 -30.0 -20.0 -10.0 0.0 10.0 20.0 30.0 40.0

(]
Fig. 5 Varations of the measured torque coefficients
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Fig. 7 Varations of the measured torque coefficients
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Fig. 8 Comaprison of the measured torque coeff-
icients for different values of the attack
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