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(Investigation Study on Course Stability of Ships
by a Circulating Water Channel)
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Table 1 Principal Particulars

Model S-Cb81 S-Cb87 SR221 -A SR221 -B
Lpp (m) 2.000 2.000 2.000 2.000
B (m) 0.3623 0.3623 0.3623 0.3623
d(m) 0.1300 0.1300 0.1206 0.1206
xg (m) 0.0700 0.0490 0.0494 0.0527
m’) 0.07630 0.08203 0.07032 0.07011
G 0.810 0.870 0.804 0.802
Propeller
Dp(m) 0.0625 0.0575
Z 5 4
Rudder
Hp (m) 0.0988 0.0608
Ag (m?) 0.005373 0.003999
Y 1.815 1.521
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Fig.3-2 Measurement System in CWC
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Fig.3-4 Coordinate System
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Fig.3-6  Result of swaying test for the pantograph
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Fig.4-2  Comparison of CFD results on Y and N’ versus the channel
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Fig.5-1  Comparison of the results of Pure Yawing Test versus period
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Fig.6-16 Comparison of Y’s versus Cr for S-Cb81
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Fig.6-17 Comparison of N’s versus Cr for S-Cb81
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Fig.6-18 Comparison of Y’s versus Cr for S-Cb87
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Fig.6-21 Comparison of N’s versus Cy for SR221-A
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DD 2 BEORBIIZOWTHARGRMILOFR TRIELSIH L7ZX 212 Lpp B
2.9091m DOHRIFN T O B HIFEMZ2FRAE M ThR TV 5D 2. Ly LAH Tl
A2 S-Cb81 & S-Cb87 RELIZ DWW IR L EME A WET DLERH D LD
R ZEET S, TOHME S > T Lpp=2.0m O/PNFERIENT DU T O [a] i KR
TOERMEMERERER 2 FHE - 0 L, $HRZEMAZHEE T 2 FIRIC OV TR S.

1 BpE FE

AR ES 0.81,0.87 &, WL 0.8 248 2 TIEKE 2 E VY S-Cb81 & S-Cb87
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5. ERENEWTZDIZ I 0 BE TR SIRAEDERN K E U S-Cb87 DA% -
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Fig.6-24 Estimation of the stream line on the body plan
for S-Cb87

7a X7 O EEIZEY AT O R E R THEOREINH V. Z ORI
WA D, BT Sq.St112 5 12 D7 L—hT7 A »OMEICIERT 5. Btk
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S L, BCT 4 v TIREA~D R L — A RFENNHEEND . Z DR H, Fig.6-24
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Fig.6-28 D RHANCIE > TR TRE S TEIGAICINOHEEZ TRAIND L 5 R
B AR U2 5A, BRERSORAENGCRINDIRETH L. TOHEIT/N
WS NB B P TRULEAT v 77 u XTI H~OfNEEL 72D T 4 v
R EORMOERENFERSNDIRZTHD. 1220, ZOBEOT ¢ i3 HdE
PERED BAL N TR DD E TRV & BEBHBICKT A BN EE 20
F—=2ZHH 0, EHOHUENEE LV, = ZIZHR L0 H < £ TIVMETE IR 23
ESINTRIZENLIUEE L TOXMNKTHS.

UL EOBLR T S-Cb87 DARRBIZIRICHFIZMZ 5. 7L —LT A » ORIFRIZIL
REMBEITES, REBELEAEOMRBEERWE PHRIND. D LARL—
A IR ALIR T 2 [RFGE < E THITE OHF K ES M THE I N THE L L
MTHDLZENIMPRZD.

A DO F = v 7 DRI, 2 DOOMOEKEZEEHEDOFINEE LR TSH. Wl
B DD CIEBEICHEEMERE DGR D 72 D12 Lpp=2.0m DOAEU G & e /3 Sl /g
S, P AMERBICIE SN TS LT 5. 2D OFEE vy, B
C Table 6-1 |Z/R L7 & M9 5. 7272 L, BT HEDOMES 2.0m TR
D Lpp ERIT, KEEIE 1.0m OREIFEKME 2 EET 5.

BEIC AATERBR DN LM E A ThHIUE, —EDE & 7 a7 RS FHE S
TREETOE|PUE X, 70T AT AN Tp, 70T ML Op DRFRINT —H
DLZEEGNEHR L, 2 AN OV TR HGIAO AJREMENMEV 2 & & iR
LTHL.

BRI AT B T D ET O WIS B AKFE CORBRIEH OWREEITH. R
BREH BN IAFTE TR B T FEYEIZIh > TERR S5 . Table 6-1 [ZFRBREHHE[Z O
— il &R,
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Table 6-1 Experimental menu for the criterion of the course stability for ship

Test Items Condition

Oblique Towing Test Ucwe: scale downed flow speed with same Froude

number as design speed of actual ship
Drift angle f: 0,42.5, £5.0, £7.5, +£10.0, £12.5, £15.0, +20deg
Propeller load condition : ship point

Yawing Test Ucwc: same to Oblique Towing Test

Motion period 7': 14.0sec

Yawing rate coefficient »’: 0.1,0.2,0.3,0.4,0.5
Propeller load condition : ship point

Rudder Angle Test Ucwe: same to Oblique Towing Test

Drift angle f: 0Odeg

Propeller load condition : ship point and model point

Rudder angle ¢ : 0,£5.0, £10.0, £15.0, £20.0, +25.0, £30.0deg

5 2 BRefg— KRR

SRR BH AR AT LS XK LIS O R e & AR R O RN —E LT\ 5 2 & & ff
BT 5. £, WMEHOFRERITBIEROEERITER L, & bIKEDFI|IZR
D X ITHARHE KRS 21T o . KEFEZ IS THEAMEZ R L TWH R
T 707 —LAEIZERL, TNRKFEIZRD LI PMM O v RE S &6l
YD, UTICBEDOEDICELEMT> TV D FIEZ RS, BRI 08
TOiAThbn D, WEWIES 72 5ETH L.

BN T B T REEREDIZOORREITH . T o TR E R L,
TaRTATANTpN0 &R DREERET DH. £ OBRITHARITE DT X 25t
W 5. WITEEFERO 7 v XTI n 2 EL, MEEEAEEIILL T —
XY 5. S OfRNT & _ACf 7> 5 Ship Point D72 D 7 v 7 [alfiEEl % [A]
ETDH.

ZALLARE, Table 6-1 (R B2 £ T 5. & OB TIL 3 FFfRE L 2
T 5. RHEER & e AR IR ST — 2 OHTIE <, FERAIT
— X OEBOFWIZERE L, MEBRVICRLZERBNDIRN &2 HRT 5.
ZDD, BB AT MIFFHT — 2 2 U T NAE A MIRDEEEFFT-E 5
VERD D, LIRACEFEBRG ORI R AN OITHEE L] Fy ORRIT
—ZThHb.
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9% 3 BT
FHAT— 5 0 0 AULEE, WERA~OZEHRAETO, SHTATTD . EICRUN TR
BERH, ERBEL LTHRRD LU TOREH5.

Table 6-2 Derivatives and coefficients to be acquired by experiments

Test Items Derivatives and coefficients

Oblique Towing Test Y, N\, Y, Ny

Yawing Test Y. -m’y N, Y, N,

Rudder Angle Test Y5, N’

Yawing 5R5& D 7 — U AT TR D RTZ F RO INE R m. S Y, b o 72
LD L LTRENELND D, $HEEZEHRRICAT 26 bR UHEICE £
WD, N Tl %250 DB 3 Mm s,

F 4 BRE—# R e R
Table 6-3 I[ZFHliD K5 & 725 S-Cb81 & S-Cb87 D FHMARE A /R T, MD'H
B OMERITTIE m A B <AEIE4 TRIFTKE OREER, PMM (2 X% Yawing 35k
THRONEZLDOTHY, 6.1 TRLIEFETELN-ADOHBEICEH ST
D.
Table 6-3 Derivatives and course keeping criterion for S-Cb81 & S-Cb87

Model S-Cb81 S-Cb8&7
Y6y -0.3517 -0.3286
NGy -0.1055 -0.1101

I 0.3000 0.3351
m’ 0.2940 0.3160

Y'g-m’y 0.07005 0.3965

NG, -0.05748 -0.05003
I 0.2566 0.1811
C -0.043 -0.1541
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Fig.6-25 Investigation of the course stability criterion for S-Cb81 & S-Cb87

Fig.6-25 (Z3-3%, S-Cb81 & S-Cb87 D 2 DS L EMEDF 2742 5. 2
AL OD 66 5 % HEle T 2 & ML IR ) 0D 35 7 ST 1, 1B IE D i\~ S-Ch87 DA
PSR & . FEEHEHL OB BRIy D3 F1IENEE 17125V T S-Co87 DI A/ & L,
Z DORER, $HE L EFE C T 5 & S-Cb87 DENAMNAR MLE L TV 5.
S-Cb81 > C1F 0 LTI 1T 2 NAMTH S . Fig6-29 ICITEHKZEMEA
BEATOOMY L LT SR221 A VRl & BAVH OFEE L TR L. 2D ORER L 0
FEBRIT & o C S-Cb81,87 DEHE L EME DR &3 5 L IRD £ 91272 5. S-Cb8l
DOFHIEZEEMEIT SR221 B AR L 0 523 A i L 0 LT 5. S-Cb87 DEH
ZREMEIX SR221 A I & RIS NORAR L ETH 5.

5 5 BE—HER) S MERE D LB

WATHEAFRER ) A S 7= Y5N's %2 Table 6-4 (2759, 47C Ship Point MYk
BCRHIISNIZbDTH D, MR YN PR THIUE, #EIZ K HHIE 2558
WZEEERLTEY, $HEORLES 263 5720 OEfe &N D 7e < T
o, FRHIMIRITERT 28— A FORE N IZIEE T 5 & S-Cb81, S-Cb7,
SR221-A @ 3 VRLZRIEEE D% & > TV 528 SR221-B 1 XF 1 512~ 1 Bl
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DEENRDHER KD .

oL, #ERhEITMMRICER T 28GRI E DT A TIRE D b
DTHY, B DM DRIR D 7 0 T HEE TR N s D R/INTDHTOFR:
fiZEE L. BT, $HELEMEOUGEZHNE L THRROEE %
R EZ KA CHER T 0L AH A ThHL EZE2x D, B TOR
ARBRAEER L, R 7o XIHEEICBIT D YsNs DRI L0 fEdh& MEE

Table 6-4 Result of rudder angle test for 4 models

S-Cb81 S-Cb8&7 SR221-A SR221-B
Y’s -0.0409 -0.0443 -0.04474 -0.0467
N’s 0.0207 0.0205 0.0204 0.0221

ARE TILEGEAE THAG S e RBREE R 2 IV, IO SHRZ EME OHEETED

ARMEZMERR T D 2 LAk,
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FREBRAE ST AT T, AR E S BB 2GR A Lo, W RO E Tk
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Photo.5 Model rudder for S-Cb81 & S-Cb87

Photo.6 Model rudder for SR221(A)&(B)
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Photo.9 Planar motion mechanism
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Photo.10  3-compornents load cell

Photo.11  Pantograph

Photo.12  Steering gear with load cell for Fy
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Photo.15 Drift angle test with changing the position
for S-Cb81 (f=0deg,y=0.75m)
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Photo.16  Drift angle test with changing the position
for S-Cb81 (f=10deg,y=0.65m)

4___" -

Photo.17  Drift angle test with changing the position
for S-Cb81 (f=30deg,y=0.35m)
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Photo.18 Drift angle test with changing the position
for S-Cb87 (=30deg,y=0.375m)
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Photo.19  Drift angle test for SR221(A) (f=10deg)

Photo.21 Drift angle test for SR221(A) (f=-15deg)
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Photo.24  Drift angle test for SR221(B) (f=-20deg)
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Photo.27 The setting of the cable system for the measurement in TT
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Photo.30 CMT in the owing tank for S-Cb81 ( pf=+10deg,» =0.1)
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Photo.31 CMT in the towing tank for S-Cb87 (f=0deg)

Photo.32 CMT in the towing tank for S-Cb81 ( f=+15deg,r =0.2)

Photo.33 CMT in the owing tank for S-Cb81 ( f=0deg,» =-0.3)
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