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Abstract

Due to the limitation of size of the test section, blockage effects could not be avoided
in the model test of yacht sails for common wind tunnéls. In this paper, a numerical
analysis is performed to investigate the blockage effects on thé lift and drag forces
measured from wind tunnel experiments for a 30 feet sloop yacht sail. Complex airflows
around the jib and main sails including three—dimensional flow separations are calculated
for various close—hauled conditions. It is found that the blockage of a wind tunnel changes
the flow separation and conseguently the lift and drag forces of the sails, especially the
main sail, reduce and increase, respectively, due to the blockage effects.
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1. Al B = 28 Nl tist 25 d8Es & = U=,
MY =2 A& FHED| ftid=s 2EAY

Hi2d RE(sailing yacht)= BI&tS 0IE56H0 £ Jis8h 8t A 2HEU0E BCh 0] 2%, EX
NYL=RH FHHEE FoD=Z NN =HEdke= Jt El= 20| S8 AERL 3)| HLeZ. olst
22 FEo 3ol A0l R SRS XHHEDHblockage effects)OICH %2, |IE S
Ngel 23 S48 =3l JEXQ ggo=z (2005a)2 OFAED} BlLI0lID O] &, Sl ot
LI E=tE SRD(gloop) RE HIY =9 &

F4Q: 2006 18 162, S00Y: 2006E 68 13 S0l et XSS =36t Ko SHSH
t WA KR h—tklm@cnu.ac,kr, 042-821-6629 £ ESAE Hiust dHt QUCH stE, 0] =29



FEMlle 25 MHSIOF DHATK LA
=201 A& Z2HE SSAE 202 HE biwst
= A0l EFLEHXI0N Cist 2=20] S0t URICH O|
O|20)l CHst aHES | floll, & HAFA=

= AIERO XHHENE JoiohH HLSS EH
St =XIoHEE S8EtL, HIE SHEE SSAE
b HIWSIALL 8HH, &2X QE°| FAIL(jib
sail}t ool

Ol (main sail)2] Z&(overlap)ol W
E Aol o= U 0| Bigh= IR Hle= X
0l |ME S(2005a)0 2loH 4+a{& dF QUCH 0l
ol 2 A0M= Mgl 2HA(slit distance) Ol T
2 =& sigl0fl oish iHHIfle} I OIXle SEs
ZAGIZCE 018 S0t LBrXol BSS0M =3
Z REAMZY TEHASCZEH &AM Mg 3
gs4dg FEHo foiMeE S2 XHEHIED

2. g =2

2.1 HIgl 849 FHo|

2RSS0 AEE SRE QEHYS I/
SAE Table 1, 2 & Fig.- 1, 20 SAISHICH
| NI ® Hi2te] = MY S0l T2t
O HY 2 A0 BB 2 HR0ME 2
Mol R Ao Wapt giti JINGICH
S Mg 2te) =0l 20%| =0 Ol jib
angle€ BSIAIH 32 SAXHE MHSGIRICH
Jib angle2 &AL foot "E(bas line angle)
OIS MY EAMDH M0 CHSt SCH ARA
2= SME S(2005b)8 &6t et

x >||E
>
FIO

ol [|J||1|

f

Table 1 Geometric parameters of main sail
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Fig. 1 Geometry of main sail

Table 2 Geometric parameters of jib sail

Location | Foot | 256% | 50% | 75% | Top

Height
() 0 | 2750 | 8500 | 8250 | 11000

Chord C1 75% | 50% | 25% 10
Length(mm) of CI'| of C1| of CI

p2aselne | p1 | 1.2581| 1.501 | 1.751| 2081

Camber
Fatiol%) 8 10 12 4 16

- Cl1=Ux(1+Overlap Ratio(%)/100), means

overlapped chord length at foot (mm)
« J=non-overfapped chord length at foot
* B1: Baseline Angle of Jib Sall Foot

Location Foot | 25% | 50% | 75% Too

Height
(mm) 0 3000 | 6000 9000\ 11900

Chord Length
(mm) 4000 | 3000 | 2000 1000 70

Baseline
Angle (deg) | 9 5 0| 15 20

Camber
Fatiol%) g 10 72 4 16

Jib Sail
Chord Length
/
/" 1.75p1 0.25x C1
/ (%
& S
N/ T/ — 0.5xC1
%M/—A 0.75x C1
i A1 (Baseline Angle) C1

P=11.9m, E=4.0m,
Area of Main Sail Ay=24.0 nf

Fig. 2 Geometry of jib sail
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Fig. 3 Schematics of CNU wind tunnel
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Fig. 4 Yacht sail in the wind tunnel
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Fig. 5 Physical domain & coordinate system
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Table 3 Condition of calculation
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Fig. 8 Streamlines changed by jib angle
(Overlap=20%, with blockage)
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Fig. 9 Streamlines changed by jib angle
(Overlap=20%, w/o blockage : Yoo et al.)
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Fig. 10 Cp Contours changed by jib angle
(Overlap=20%, with blockage)
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Fig. 11 Cp Contours changed by jib angle
(Overlap=20%, without blockage, Yoo et al.)
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Fig. 12 Limiting streamlines changed by jib
angle(Overlap=20%, with blockage)
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