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Requirements of Similitude

* Model should be geometrically, kinematically, dynamically similar to the
prototype.

X, _ Value of X in Prototype

* Scale Ratio: X,.  Value of X in Model
Ly 20 m
° : — — 25
Length L. 1m
Ap Lpz Lp ? 2
 Area: A, 02 \T.,) TN
L
Vp (7);} ( LP ) (tm)
. o _ —(=2). (™) =N, /N
Velocity : Vo (E) Lom t, L/N¢
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Non-dimensional Criteria

* Froude Criterion

(
inertial force  [pL2VZ V (L)
gravity force pL3g - VgL V9L P

* Reynolds Criterion

inertial force  pL*V?  pLV (pLV) B (pLV)
viscous force VL — p B/, toJ)
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M KX X2 (Ship Resistance)

o LiM Xt MEFY 2 X| Z(bilge keel)O| Lt 2 2FEf(rudder)2t €2 F7t=
(appendage)O| F&TE|X| %= MEHLEM, bare hull)Of] EiSH X2
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M KX X2 (Ship Resistance)
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= 2 (towing force)dt &
o LpM Xgt: Muto] 2 X| Z(bilge keel)O| Lt B 8FE} rudder)2t 22 £ 7H= (appendage)

BRI K| Q= MEHLEM bare hull)Ofl CHeH X &

- X = "X 2 (Viscous Res.) + ZItA 2 (Wave-making Res.) +& 7| X 2 (Air Drag)
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M KX X2 (Ship Resistance)

« AN = EHOIE X S (frictional resistance) +

B S X & (pressure resistance) +

o & X 2t (form resistance) 2= ¢

(@]
S X2 (Eddy, Spray, Separation)

v OEEA e M| & =5 M (wetted surface)H| Al = =0 2|t HMEFakF9|

v de(E)M e A dY SH 2 o 7l FEHA0| 7| elttE A
v QLR X2 Spray, 22| (separation) & 2t &F A0 7| Q5= Xt
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M KX X2 (Ship Resistance)
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Ships VS Fn
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Figure 4: Local skin-friction coefficients at mid Rn.
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ITTC 1957
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ITTC 1957

0.075
C, = :
(log,, Rn-2)

MM R E A% C, =C, +C,, +C,

e DEM AHM MAs 74|-T—(CA, model-ship correlation allowance)

B == Cy
(displacement)

1,000 ton 0.6x 1073
10,000 ton 0.4x 10738
100,000 ton 0

1,000,000 ton -0.6x 1073
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ITTC 1957
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Loading condition Sea Trial Full load
L.O.A (m) 62.2 62.2
L.P.P (m) 56.31 56.4
LW.L (m) 56.31 56.4
B (m) 9.1 9.1
D (m) 5 5
Ty (m) 2.5 2.6
Displacement(m?) 601.2 600.4 638.4 638.6
P (w/ B.K) (w/o B.K) (w/ B.K) (w/o B.K)
527.07 503.37 539.17 515.47
2
WSA(m?) (w/ B.K) (w/o B.K) (w/ B.K) (w/o B.K)
A 65.33 64.47
C, 0.42486 0.42429 0.45115 0.45129
aoietn
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MNEEF Ag=d F7lE H| 1
Center Skeg
1 Draft x
LIMA g Stern Wedge Sea Trial, 2.5m
11 Speeds
Spray Strip
Center Skeg
1 Draft x Sea Trial, 2.5m
FUEZAAE Stern Wedge
1 Speed 35 knots
Spray Strip
Center Skeg
2 Drafts x Sea Trial, 2.5m
BRIl 2 XN Stern Wedge
11 Speeds Full Load, 2.6m
Spray Strip Bilge Keel
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Test Data : 2006. 10. 13

Temp(Tank W.)

Standard Temp

Mass Dens(Tank W.)
Mass Dens(Sea W.)
Kin. Visco.(Tank W.)
Kin. Visco.(Sea W.)

CTM =
CTS =

CFM + CR
CFS+ CA+CR+ CAA

19.50

15.00
998.2
1025.89
1.0162E-06
1.1883E-06

Ship Dimension

deg Ship
deg Scale 1.00
kg/m3 LWL  (m) 56.31
kg/m3 B (m) 9.10
ma2/s Draft  (m) 2.50
m2/s S (m2) 503.37

Avt  (m2) 65.33

Correl. Allow(2-D): CA =0.0004

Air resistance : CAA= 0.000103828

w/o Bilge keel res.

19

Model

13.00
4.33
0.70
0.19

2.9785

(NAVSEC)
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VS

VM

(knot) (mis) Fn RNM RTM CT™M CFM CR
10 143 0.22 6.081E+06 23.88 7.891E-03 3.277E-03 4.614E-03
15 2.14  0.33 9.122E+06 61.46 9.028E-03 3.048E-03 5.980E-03
20 2.85 0.44 1.216E+07 123.04 1.017E-02 2.901E-03 7.266E-03
23 3.28 0.50 1.399E+07 157.54 9.842E-03 2.832E-03 7.010E-03
25 3.57 0.55 1.520E+07 173.64 9.182E-03 2.793E-03 6.389E-03
28 399 0.61 1.703E+07 191.48 8.071E-03 2.741E-03 5.331E-03
30 428 0.66 1.824E+07 197.91 7.267E-03 2.710E-03 4.558E-03
33 471 0.72 2.007E+07 210.36 6.384E-03 2.667E-03 3.716E-03
35 499 0.77 2.128E+07 219.91 5.933E-03 2.642E-03 3.291E-03
37 5.28 0.81 2.250E+07 239.22 5.775E-03 2.618E-03 3.157E-03
VS VS RTS PE
(knot) (mis) Fn RNS CFS CTS (KN) (PS)
10 5.14 0.22 2.438E+08 1.839E-03 6.956E-03 48 333
15 7.72 0.33 3.657E+08 1.741E-03 8.225E-03 126 1327
20 10.29 0.44 4.876E+08 1.677E-03 9.446E-03 258 3613
23 11.83 0.50 5.607E+08 1.647E-03 9.160E-03 331 5329
25 12.86 0.55 6.094E+08 1.629E-03 8.522E-03 364 6366
28 14.40 0.61 6.826E+08 1.606E-03 7.440E-03 399 7809
30 15.43 0.66 7.313E+08 1.592E-03 6.653E-03 409 8588
33 16.98 0.72 8.045E+08 1.573E-03 5.793E-03 431 9953
35 18.01 0.77 8.532E+08 1.561E-03 5.356E-03 448 10978
37 19.03 0.81 9.020E+08 1.550E-03 5.211E-03 487 12619
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EFFECTIVE HORSEPOWER[PS]

14000 T . . . .

— - = WI/O bilge keel at sea trial ‘
—— W/ bilge keel at sea trial ’
- - - - W/ bilge keel at full load y
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