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When a ship sails in shallow water, it is well known that an additional sinkage and trim of the ship(squat) is caused by change of

hydrodynamic force between the seabed and the bottom of a ship, In this paper, to examine this phenomenon by model tests, the squat

of KCS model ship at a low speed is measured by the vision based ship motion measurement system during HPMM tests, Various

combinations of a ship speed, a rudder angle and a drift angle were tested at three depth conditions(H/T = 1.2, 1.5 & 2.0). As a result,

increase of the ship's speed and ship's drift angle caused an increase in ship squat, but the ship's rudder angle did not, The rate of

increase in ship squat was the most at H/T = 1.2 condition, Lastly these experimental results are compared to the results by three

empirical formulas and two CFD methods, The tendency of ship squat measured by experiment is similar to those of empirical formulas,

Keywords : Squat(ATFE), Sinkage(Zlah, Shallow water(F4), KCS, HPMM(xZEHIZA|S)
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Table 1 Hardware components of SMMS

Components Specification
Camera Sony, XCL-5005
5 M-pixel, 15 FPS
Lens ML-MO0814MP
Measuring plate 100~100 mm
ap 49 point
Capture board Matrox, SOL 2M EV CLB
Computer CPU :i7 3770k
P 0S : WIN7 64 bit
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Fig. 3 Calibration device for SMMS

3. KCS &

x4-0dod KIM|EX AlE

Table 2 Principal dimensions of towing tank, false—

bottom
Towing tank
ltem Length Breath Depth
Value 200 m 16 m 7 m
False-bottom
Item Length Breath Depth
Value 54 m 10m 0-7 m
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Table 3 Principal dimensions of KCS model ship

Iltem Value Table 4 Static test conditions
Scale ratio 31.6 Test type Drift Rudder Model RPS
LPP 7278 m angle angle speed
0°,
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Table 5 H/T - sinkage, trim (v = 0.8007 m/s)
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Fig. 17 Comparison of ship sinkage results by empirical
formulas, CFD methods and experiment (H/T =
1.2, full scale)

06 ‘ ‘

i Tuck/Huuska (1.5)

| —A—— Barrass 2 (1.5)

| ——P—— Eryuzluetal. (1.5)

04 —H&—— Jachowski(1.5)

' ——<&—— Shin and Choi (1.5)
|| —&—— Experiment (1.5)

Sinkage (m)

0.2

4 8
Velocity(kts)

|78

LR

Fig. 18 Comparison of ship sinkage results by empirical

formulas, CFD methods and experiment (H/T =
1.5, full scale)
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Fig. 19 Comparison of ship sinkage results by empirical
formulas, CFD methods and experiment (H/T =
2.0, full scale)
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