order for effective controls of logistics in marine transportation, it brings poor manoeuvrability of ships
and makes environmental or economical loss seriously due to accidents of a large scale at sea. International
Maritime Organization adopted manoeuvring standards and also recommended manoeuvring booklets for
ship operators recently. We attempted to find variation of hydrodynamic derivatives when a bare hull was
fitted with propeller and rudder, or propeller only by captive model test in the circulating water channel.

On comparing experimental results with theoretical values derived from equations, almost same tenden-
cies were found at hull-propeller-rudder and hull-propeller situations. Interactions with rudder displayed

Auke] 2EA wAS HIAE ehe] Aol B AYA A7
3y AeH s
Experimental Study on Influences of Rudder on Maneuvering Derivatives

Myong-Sik Choi* + Jeom-Dong Yoon™*

...................................................... <g xl.)
Abstract 3.2 Ald7Es 9 33
1.4 & 3.3 PlAIel vl = ehe] %
2. 2FA #¥=rd 4. 42 B
3 752 g
3.1 IfFT2 ¢ FAAY
Abstract

In the present trends at which vessels would be supersizedly designed for adapting special cargoes in

well at large drift angles.

A

1. M = o} olelgt Ante] di¥ste 2FAHFY EFS

bR e A sta Alute] shdabaE qlsted =gl

Ha A FEAAdY &3 BF deicte 87 2Ae QY AMA 48 zAstg) o
Hol| A Aube A3} s FA 3 ¢} Heislte] A 8 AL7] F(International Maritime

* P39, B PRt

* % A9, SN



2 BEWBREE H18% H3W, 1994

Organization, %3%A IMO) oM+ Adutel ok
el o i) He FRE HAAM 25
A3 71 (manoeuvring standards) & 183 3]
A 2] A3 o] Z1E-E ofu] 19941 74 1U4H
B HEEoi1] #ak ole} FAIs|A] Tl A
€ 2AAR S F AxdY 2FA4 5 2 A
A AEE 71N 2F4 AH 282 (manoeu-
vring booklets) 9] 2148 Hxslxn glci{2], ue}
A elElgt FAH FAE zelgtid, 27 A
GA AR 2FHTS FE3] 28T AY A
A7t BgAoln, 2FAY FAHY B3y =¥
A7 FAE otF 5 gk

Aute] 2FAFLE @e depoleled &y
9|5 3e FAse FHAY oA E AAske
e Aty 2 5¢ Wrlsts 8¢ AL
o) 234 vlASFE 737 4§ A=A 75
Yol 22 e} 22 RrlEe] #
Foll ols) oeizla] Ao MA¥E YA F 3l
o A¥TY 25X HE, HEFH: AE, A
AR Ao E4E WA st 7] g =
2o & FrA7E e A8zl o
o] M E FEY Aoz Y F e,
AF7HA = o] A¥E T2z 2 elE AuF
7352 AAGFe] AL 271A] Abelol] oiste] A
AlstaL, Aol o2’ A Abo] 2] FA o) o3l
HAER Rie ofes AL oz YzrEo{3]

g =i, FAM Z2dee) ebE Aakgt
Abell (o138} HPR ARl R ) ela AAd ==
Hegkg AR A ()3 HP A2 Aol A
T4 ZYPAPS AR 2 AHE E3d F4
g olAlSe] W3E oo} Hokrh ¥ HPR A
o} HP ~el o] A Ao} vjad 258529
o] FFHAH miAR Alo]e] HAZFE AAE
= oA vlmstd 7]

o]o} 7t o] A A Ay Ade wlie €
AA-E HEAY o v]AFr) g A Halsl=rt
e AV A= e A 58 1 sled
ol Halg Zeog AuHch B AT A
e 2F4% F3 Y 23T B4 7Y L

dgte = FANSY grt 2FA vlAIF uAE

A ks Aoz Fal, EA3la, olE Al
H A5 E o] 83l FAZ viAG] AHAIH
5t5 olr gttt Aol AFE Aute i
o At Ay oz ALY kg [4] B ohe}
23 28517 de] F3HY U Esso
OsakaZ.(HAd9 473} 325m, 278,000 DWT)
Ay om B3 Aoz, AF A AFATEH

& At 7 276 glolA e 234 mAFE
&AL FAEd &, 75 2P Mg
A 24 s T AAAHCR B
e B gle 2EY f¥Rd 5 MMG 7%
2dg olg3tadci6l.

P oY 2E LT AR 983 2ol
e EEE

m+mdu—(m+m)vr =X
m+m)v+m+mdur=Y
L+J)r = N—xY (0

AN m, m, me 77 AA 9 A=k x& uhe}
FIVAk y& wpar RBo} Adelr) [, ¥ B,
& F94 A=k BAAEANE & F99 37 BA
EREo|th 4 y r& 27} FAFA GAMY &
Wi £ AR, yF W) & 4B & 5
A9 &= AdRolch 4 o, 1= A7y v S 1
Aot X ¥ N 22 FAFA 67} o,
AR 52t (midship) ol &) 2% W3 SHAY, 2
W A, AAFSS AV Sl PP
Foll B FHAY EulEor) xE AAFRL
HELHZ AYE o FAFA G xFHFo|ch
TH F/HAY X ¥ N& FAFA 671 ond, 4
A Fdoll e AT o) FHAHY o]2
A4babe] vl e T4 wYPAPAe HelgE ©
237 A Aelrt



Aol 234 w45 P1AE we Ao B YA AF 3

Fig. 1 Coordinate system

AAFdel Ao FHAY X, ¥, N& MMG +%
2dlelel A chg3t o] EA|Ro)

X=X +Q—DT+05pLdV}X o v°+X v v
Y"+X'y 7?1 —CrxFw sind

Y = 05pLdVHY, v'+Y, ¥ +Y,, v*+Y,, v
Y+ Y0 v+ Y, v} (1+ay) Fycosd

N =05pLdVIN's o'+ N, 7+ Ny 0+ N
7'+ N o7+ N o'} — Gz + amen) Fucosd

(2

A7NA Cax ay 2w AA S} €2 A3 7RA 3
< velle A¥Aseldt 223 AALE WF
u v, r3 FHAYH X ¥, N o3 Ze] 344
3 b ek

w, v' =u v/V

¥ =rL/V)

X, ¥ =X Y/050LdV?

N’ = N/0SpLdV* (3

@, L1 A Zol($A7), 4 HE ER V
Y£E, p: 449 A%
2ol A Fee ot o] EAEL

Fv= O.SDARfaVzR stnag ) (4)

4714

f. = 6.13A/(225+A)
o, A el F3iw)
223 EllY FE FUEE Ve

VR=\/MR+UR (5)
Ur = enpy/1- 20— s+ {1—mk@— V15 (6)
vr = ye(B—2'9") N
q7)a) g = A—~we)/(1—wp)

wr = wpo exp{ —4.0(B—x'p #)?}

Wr = Wp Wro/ Weo

k = k/¢
n=D/H
s = 1—up/(nP)

Up — u(l—wp)

D, wro, wro * AAA] Z2dz P el fAjoll A
o] f& WRASF

zzddel g FAEEY F48

D:zzd= A7 H: e Fol

Plzgd= g y: YFAS

2|3, et o FREFUST qpd

ks -

oz = 8—tan ur/ur) = 85— ve/ur

=8—y(B—lr ®
o2 FAHc
3. 75 REAY
3.1 R 9 BARY
1 dFszx
€ d7oAM P& mY Aol o]&E IF4E

£ ol 125m, & 22m, W Fo] 52m<l 2 9
Ay WA 2 RYo g, A2 Fq TR
€ #°] 5m, ¥ 18m, +A 09melc}t ¥ IF5
%9 NHEE Fig 20] el 74 2828 ¢
AAB7] Ao fA&RAY FEELE Fig 3,
Fig. 4ol Jehdich 4 24de 29z #
EAE ol&stdeny, AW (wave suppressing
plate) S 2H¥] 1.0m F9A 2m YL A
£ Eholl 791 2 (shoe piece) 7} A= H o] 9o} &



4 BEMBBGE F18& H3H, 1994

sldg o 2349 FP.AADY AddeA 3
u;sdk_dr 43 wsko g §4-2 Aok AAA

) {20 FdEE 3353 Helgdie B 5 ¢
m 234 B2 {5 Hxe HH 3%
wkel%iet.

12500mm -

Fig. 2 Schematic diagram of circulating water

channel
(Y-¥m)/¥m * 100
~-20% [} 20%
o} [ U E—
w©
E
o
o
-
i o
§e o
E [ O ¥m = 0.61 m/rec
i Ly ¢ ¥m = 0.72 m/aec
3 o
.E ®
-©
T f
i @
o
©
[
3 Q

Fig. 3 Velocity distribution on the centerline of
working section(V,, . mean velocity)

T -1 L A T L A T
»
o
o~
b4 DEPTH : 10 om
bad
<
.
£ -0 eo®o g o
ol — - -
S o v
£l ‘g
tv : o Vm = 0.62 m/sec :
1] ]
row' § ¢ ¥Pm = 0.72 m/scc E
g g
A L 1 L 1 ! 1 s J—
-80 —60 —40 -20 0 20 60 80

Distance from tank center (vm)

Fig. 4 Velocity distribution breadth-wise at wor-
king section(V,, : mean velocity)

(2) F243¥

2 Aol A2 AY vdss) % 2135

I SIS THEtE, AAAE AR[4] B oY
2t 2% 75 RYAEH AFSF YA Y AR
(517} d2 FE5e] e dEH udAddx
278,000 DWT ®# Esso Osaka® A13-2 AA 3}
At Esso Osakatl® ¢ F2E2-8 Table 19, &
HEE Fig 59 Wetddch 3, Aide] 29

Table 1. Principal particulars of ship & model

Items Ship Model

HULL

Length B.P. L(m) | 325.0 20

Breadth B(m)| 530 0.3262

Mean draft dm)| 2205 | 01357

Trim (m)| 00 0.0

Block coefficient Cg 0.83 0.0
RUDDER

Height H(m)| 1385 | 0.085
Area ratio 1.58 1.58
Aspect ratio, 1.54 1.54
PROPELLER

Number of blades 5 5
Diameter D(m) 9.1 0.0537
Pitch ratio P/D 0.705 | 0.820
Expanded area ratio 0.682 | 0.650
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