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A Study on the Technigues for Sailing Yacht
Model Tests with Sailing Condition
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Abstract

This study aims at establishing a technigue for sailing yachts model tests with sailing
condition. It is very important to estimate a ship's potential speed performance before
building a real ship. Several methods are used to estimate a ship's potential speed
performance such as using parent ship data, standard vessel chart and model test. Model
test is the most precise among these options. In korea, model testing is widely used with
general vessels but not with sailing yachts. Because sailing yachts are propelled with
heeling and leeway, using the wind, another method is needed to estimate their speed. The
new model test, which is different from tests for upright general vessels, is in a great
demand. In this paper, we describe a test method for the sailing yacht modei test, based
on Masuyama's equation of motion. And we describe choosing scale ratio, production
process and materials of the model. Also, various ways of measuring instruments, attaching
jigs and adjusting calibration are described so that they can be utilized as useful data for
model testing.

wKeywords: Sailing yacht(Al22 RE), Model test(REAE), Heeling(&& AL, Leeway(AlS!),
Circulating water channel(21&=2X), Model ship(2&H)
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Fig. 3 Free sailing (MARIN)
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Table 1 Principal dimensions of model and

actual ship
Model ship .
ftem (1/8.186) |/ctual ship
Length (B.P, LWL)| 1.000 m 8.186 m
Breadth (Max) 0.428 m 3.500 m
Depth (Max) 0.172 m 1.411 m
from B.L 0.054 m 0.439 m
Draft | from Keel 0213 m 1 740 m
bottom
without 0.008075
Disp. | Appendage m”3 4.54 1
(A) | with 0.00848
Appendage m~3 4.768 1
Wetted without 0.2984 17.?88
surfac Appendage m”2 m”~2
o area with 0.33135 22.204
Appendage m”~2 m”™2
ka | fromBase | 4 o650 o | 0.504 m
Line
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Fig. 15 Model of sailing yacht with jig

Table 2 Test points of resistance test

Vs (kt) 3 4 5 6 7

Fn | 0.172]0.230 | 0.287 | 0.345 | 0.402
(r\,ﬁr];) 0.539 10.719 ] 0.899 | 1.079 | 1.259
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Fig. 16 Resistance coefficient (rg 7y )

Fig. 17 Wave pattern of up right resistance
test (7kts)



40

5.2.2 EHl MB5HE KM AN Z
S22 Elol XEdks =351
SHOY BID EIE RAT 2HHS 4O &
A EE
o]

0x
Qﬂ
NI

AL 2= AEROY
BN S SE=

|,DI-_OJ H:{‘S=,_|.

oz Jﬂﬁoroi'om Mgﬁg RXIAENE 10°, 20°
2| 3JKXI=Z 90K &AtEiE =oALt
= AEE Sol0 222 Aol et Etel
FHR HeQ X, Y, Np, K 2 SEE
01I“¢C 4-E2 6=ENAM P31 Fig. 182
CENM HSE x .2 [EES HZ UELHA
E}.

5.2.3 EI0I2I2) &M DIXle sHE =3
ANE Z
Et 01219l AHI0| OIXls SHEE =3
ANEOZE EO 2xE (°2 DH6ID HAE
AR AR AIAHIIRA X (ka),
kg-m), K(kg—-m)el 4JiX| 8t RRUEE 2
£ ANES2 HEsTe 4-E(Fn = 0.230)2
CE(Fn = 0.345)2 SIIX £HOZ 4861RIC

0\0_ o

—

AgH 2= 0°0IA 10°DkKI= 2°2H, 10°0I A
20°NH Kl 5°2UALZ HE6U 20, %%‘APE
10°2t 20° el 28 E2AE 2 KA 30°8
JI=LE 28 A2 JHE6i ZHEtel B A

+ 8 4% WRimt
A A0 40" watkeat &
° A0 $07 vethrat
——XRBL ) ¥

Fig. 18 The results of rudder test at 6 kts
speed (X' p)

SFETNES DS MLY REC HMBAE JIY o7

o ¢ 500 WAkt
b 210 8o vt #
o Geu B Weikmot

+ &30 5 vesdknat

Bl =]
=
s
0 Fas!

o
— YHe10) /
—Ye=20 /

T - gf,
<] 1

~2p0 “1&0 =100 40 55
e — %
,«’:;/
=

° awmg

Fig. 19 The results of heel and oblique test
(vy)

Fig. 20 Heel and obligue test

21 &l, o N K2 HESIRAL O
SERH SAESE f ol CH
X, Yy Ny K, @8 7ol
Fig. 192 4<EAl ASE vy, =469 HE
LIEHHRA D AIEEAIS] AIEIE Fig. 2001 LIEHH
ACH

524 31LEZS N2 RES 4dH SHH

NME
J1LEZ Mg REQ SEAE2
Masuyamall HIAISt SHAL HHl &

HH &
M H=E FotOxt &AS

=, Elol &8ots |A=H
I%*OHHE Etel SHE H
o Bt Ol2el dHol 2t

i
o

> IR 0N
D



AlAIEZ2 2%
= =)

(=K=] , ©

29

¥

o

Table 3 The hydrodynamic data of 31
sailing yacht
Moment
Symbol 4 Knot © 6 knot
Ky 2.7535E-01 1.8000E-01
K, -1.7317€-03|  5.7831E-03
Ky, ~1.4718E+00| -3.8453E-01
Ky 8.5870E-01 1.3097€-01
Ky -1.5872E-01| -5.3465€6-02
Ky 2.07716-02f  1.2028E-04
Ny -3.5868€-02| —3.2092E-02
Ny -2.23346-02| -1.9162E-02
Ny -5.8683E-01] -2.7770E-01
Novs 3.2397E-01 1.3146E-01
N -1.4586E-01] -6.6604E-02
N 3.8200E-02|  2.4823E-02
Crs 6.0159E-02|  5.5431E-02
Chs 8.6323E-02|  8.3847E-02
Force
Symbol 4 Knot 6 knot
Xyy 5.3363E-01 1.8780E-01
Xy -2.7862E-02] —1.6754E-02
X, -1.66756-03] -3.2210E-03
X -5.2646E+00| —6.0558E-01
Yy -7.2493E-01| -4.9250E-01
Y, 2.2428E-02|  5.4266E-03
Yo 2.9614E+00,  7.1240E-01
Yo -5.4527€-01| —1.4411E-01
Yigs 1.0613E+00|. 8.6078E-01
Yoo -1.86056-02|  2.7062E-02
Cxs -1.11026-01| -1.1070E-01
Cys ~1.8732E-01| -1.7730E-01
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