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Study of a Characteristics of Maneuvering Mathematical Model of
Twin POD Cruise Ship

Yeon—Gyu Kim" - Kun—Hang Yun'- Sun-Young Kim'- Nam-Sun Son'
Maritime & Ocean Engineering Research Institute/KIOST'

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Recently, to improve the safety and maneuverability at fairway around harbor the POD system has been equipped on a ship, And the
interest about maneuvering characteristics of a cruise ship has been increasing, In this paper the mathematical model of maneuvering
motion of a cruise ship with twin POD system in general speed and slow speed are presented, And the maneuvering coefficients of
mathematical model are obtained from the captive model tests using CPMC(Computerized Planar Motion Carriage). Computer simulation
using mathematical model in general speed and slow speed are carried out and compared with the results of free running model test
with the same model ship, The differences between the mathematical models are compared and discussed, In this paper the
mathematical models, the results of captive model test and simulation results are presented,

Keywords : POD(ZEE ZFXI7]), Cruise ship(G{Z44M), Maneuverability(ZE-Ms), Captive model test(&2 SIS, Computer simulation(A |
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Table 2 Coefficients of POD open water test
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Table 3 Test conditions

Test Item Test Conditions

Resistance Test | V,=-8, -6, -3, 3, 6, 8, 10kis

V,=8kts
Drift Test B=-6°, —4°, —2°, 0°, 2° 4° 6°,
10°, 15°, 20°

Crabbing Test | V,,=0.2, 0.3, 0.4m/s, =900

Hull | Still Turn Test V,,=0m/s, r=2, 4, 60o/s

CMT V,=8kts
(Circular Motion |'=0.1, 0.2, 0.3, 0.45, 0.6, 0.8,
Test) 1.0
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CMT with Drift F'=0 1. 2, -1, -

3=0°, 10°, 20°, 30°
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§=-30°, —20°, 0° 10° 20°
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POD with Drift /8:_300- —20° —-10° 0°, 10°,
Hull Test 200) 300’ 40°
" § s}
POD
POD with Turn V,=8kts
Test 7'=0.2, 0.45, 0.6, 0.8, § %13}

Pure Sway Test | 1/, =8kis, v'=-0.2, -0.3, -0.4

V,=8kts, r'=-0.7, 1.0, -1.6,
-2.2

Pure Yaw Test
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Fig. 12 Simulation results of 20°/20° zig-zag test

Table 5 Simulation results (1/,,=2.22kts)

Parameter Ceneral Slow Free Runnin
Speed Speed 9
35° Turning
Advance 2.28 L 193 L 2.25 L
Tact. Diam. 2.44 | 1.98L 2.20 L
10°/10° zig-zag
1st overshoot angle 8.24° 8.58° 5.0°
2nd overshoot angle 9.22° 10.02° 7.25°
20°/20° zig-zag
1st overshoot angle 7.35° 8.80° 9.95°
2nd overshoot angle 7.14° 8.74° 9.95°
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