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Abstract

it is important to understand the flow characteristics around two sails of a sloop yacht.
In this paper a computational aerodynamic investigation is performed over sail-like airfoils
similar to the main and jib sails of a 30 feet sailing yacht. Lift and drag are calculated for
various conditions of slit distance between the two sails and overlapped length of the jib
sall. The thrust and CE(center of effort) of the sail system are obtained. It is found that the
combination of two sails produces the thrust force larger than the sum of the thrust force
of each sail standing separately and the slit distance of the two sails are important factor

to increase lift force.

#Keywords: Sailing Yacht{RE), interaction(2td), Jib Sail(@ ML), Main Sail(Hlo/AIY),
Distance(M2t2), Overlap(E &), CE(ESHE4)
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Table 1 Geometric parameters of main salil
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Table 2 Geometric parameters of jib sail

Location Foot | 25% | 50% | 75% | Top

Height
(mm) 0 | 3000\ 6000\ 9000 | 11900

Length(mm) of C1'| of C1| of CI
Chorg Lenatn | 4p00 | 3000 | 2000 | 1000 | 10 Baseline
Andle (deg) L1 | 1.2561) 1.5681|1.7581| 2.087
5258///79 /4/7g/e 0 5 7 0 7 5 . 20 Cambe/—
(deg) Ffaf/o(%) 8 10 12 14 16

Location | Foot | 25% | 50% | 75% | Top

7],
Chord | o | 75% | 0% | 2% | 4,

79@}[ 0 | 2750 | 500 | 8250 | 11000

camber feto | g | 10 | 12| 14| 16

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

Main Sail

Chord Length [mm]
1000

2000

3000

4000

Baseline Angle at Foot (0 deg)

Fig. 2 Geometry of main sail
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Table 3 Conditions of calculation

Overlap | Jib Angle LP Ae
Case
% of E | Bl, deg m nf
7 5
2 0 10 371 21.4
3 15
4 5
5 10 10 4.08 236
6 15
7 5
8 20 10 4.45 257
9 15
< LP: Length of Fore Sail perpendicular
* Ar . Area of Fore(Jib) Sail
«J=3.9m, /=11.0 m

Case 1~3
(no overlap)

Case 4~6
(10% overlap)

Case 7~9
(20% overlap)

Fig. 4 Geometries of sail sets

2.2. MIQIAIZD AL
2 SF0IAM HASIDA 5= S Al
&(Overlap) It 2t2(Slit Distance)0ll SHE 5=
N 2t&(Jib Angle)Oll CHEH X212 CH=9| Table

—

o oA

3o 20l & 9Hel S XS MHoIRCH,
ZHE SEH= Fig. 42 Fig. 50 LIEFAACE

2.3. A& =2 L OHE

X HAH2 Ot 22 JHE 2 X402
HE S

(1) &F Mol sgao) st =22 210 &
OrAESl HEZS EoH OIROIXIH fXigh 2 o
ToiA= OIAES & 82 2ol et Hae

St DHEGHRILE.
(2) &= S0l A0 LMEIXIC 2 HAHo

0y

re

SHSE =28 H42A M1E 20054 28

pal

o

=

7z

27

Case 1

Case 2

Case3

Case 4

D

Case 5

//_ﬁ;ﬁz’a“\
ﬂnﬁn\

e
~ A e _
A

Fig. 5 Geometries of sail sets(Top view)
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Fig. 8 Cp Contours and limiting streamlines
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Fig. 9 Streamlines over jib and main sails
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Fig. 10 Cp Contours and limiting streamlines
changed by jib angle (Overlap=20%)
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Fig. 12 Lift changed by jib angle
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Fig. 13 Drag changed by jib angle
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Fig. 19 Thrust by sail sets

Table 4 Calculated Location of CE (mm)

CE Xl | Calculated | Empirical | Difference
20|2& -341.6 -130.9 210.7
=0|st 3692.9 33127 280.2

CE Location based on Main Sail Tag (Foot,
Luff). Coordinates positive to stern, to top.
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