1/4

IKHEFERE CFD OIS ICLOMBERET BV AT LDRAF

47-146727 Furh B2
FREHE KR M #Hx

In this paper, an integrated design database for management of ships’ hull information, towing tank test results, and

CFD simulation results is constructed by using metadata and a ship design support system based on the database is

developed. 2 case studies are conducted. First case is analysis about the drag coefficient of a sphere using tank test

and CFD data, and second case is comparison of a container ship’s resistance estimated by tank test and CFD. From

the result of case study, it is demonstrated that the system’s function to support comparison and integration between

CFD and tank test data is useful and the accuracy of the system’s CFD simulation is validated.
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Fig. 1 Design process supported by the developed
system

Table 1 Requirements of ship design platform

Name of subsystem Requirement

Design database and

search function

Tank test data viewer
CFD data viewer

Design data -
Hull data viewer

management system
Interface to compare Tank

test and CFD

Knowledge accumulation

function of

CAD system for Hull modification function

shipbuilding

Automatic fairing function

Towing tank
Application for CFD

Performance

estimation system
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Fig. 2 Interface for viewing hull form data
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Fig. 4 Interface for viewing CFD data
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Fig. 5 Interface for viewing CFD data
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Fig. 6 Interface for viewing CFD data
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Table 2 Boundary condition

Inlet Constant

u Wall 0
Outlet du/ on=0
Inlet 0

p Wall dp/ on=0
Outlet 0
Inlet Constant

k Wall Wall function
Outlet dk/ on=0
Inlet Constant

W Wall Wall function
Outlet dw/ 0n=0

Table 3 Comparison of drag coefficient

Re Tank Test CFD CFD
(rough) (smooth)

44370 0.421 0.492 0.489

75170 0.440 0.501 0.492

86700 0.423 0.492 0.491

127500 0.420 0.161 0.488

170000 0.393 0.144 0.499
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Table 4 Information of the target container ship

Full scale Model scale

Lpp[ml] 283.8 2.00
Breadth[m] 42.80 0.302
Depth[m] 24.4 0.172
Volume[m3] 107072.1797 0.00375
WSA[m?] 15300.6758 0.760
Draft[m] 14.00 0.099

.| ‘ -

s
°1 /

Fig. 7 Lines of the target container ship
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Fig. 8 Interface for viewing CFD data
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Table 5 Results of tank test and CFD

Fn Tank Test[kg] CFD[kg]
0.176 0.114 0.116
0.185 0.126 0.134
0.195 0.140 0.144
0.205 0.155 0.159
0.224 0.187 0.193
0.244 0.226 0.228
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