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In the present paper, Computational fluid dynamics (CFD) uncertainty analysis proposed by ITTC was investigated and applied to
ship resistance performance using open source libraries, called OpenFOAM, Uncertainties for grid size, time step and iteration
number were studied, Wave patterns and hull wave profile were compared for various uncertainty parameters, From results, grid
size uncertainty was mainly contributed to simulation numerical uncertainty.,
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Table 1 Principal particulars of KCS

Full scale Model Scale

Scale ratio 1 1/31.6

Length (m) 230.0 7.2786

Breadth (m) 32.2 1.0190

Depth (m) 19.0 0.6013

Draft (m) 10.8 0.3418

Reynolds number 2.4x10° 1.4x10’
Froude number 0.26
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Fig 2. Applied bow and stern meshes of KCS(medium
mesh)
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Table 2 Grid sizes for the uncertainty analysis

Number of
rid system Number background *
9 y of mesh 9 Y
mesh
coarse (1) 1,181,666 24x6X%x30 2217
medium (2) 2,349,545 32%x8x%40 16.62
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(2) Medium mesh
- (3) Fine mesh

Fig. 3 KCS bow magnified view of three meshes
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Table 5 Cr for three grids

Total
volume(m?)
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Experimental

Grid uncertainty| Coarse | Medium | Fine
data(D)

Cr (x107) 3.779 | 3.670 | 3.581 3.657

Error (%D) 5.864 | 3.079 | 0.679

Table 6 Grid uncertainty analysis results
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Table 7 Cr for three time steps

Experimental

Medium Fine data (D)

Coarse

Cr (x107) | 3.677 3.670 3.666 3.557

Error (%D) | 3.254 3.086 2.965
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Table 8 Time step uncertainty analysis results
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Fig. 4 Cr of medium mesh for last two oscillatory
periods

Table 9 Iteration number uncertainty analysis results

10 Uncorrected and corrected simulation
numerical uncertainties for total resistance
coefficient

Table

Cr

Experimental
Sy S U data(D)
Cr (x107°) 4.022 3.310 0.356 3.557
Error (%0) 9.70%"

%" of medium grid mesh value

Uncorrected Ugy (%) 12.58%

0.79%

Corrected Ugn (%)
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