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Computation of Flow around a Container Ship with Twin—Skegs using the CFD
Hee—Taek Kim" and Hyoung-Tae Kim'*
Dept. of Naval Architecture and Ocean Engineering Chungnam National Univ.”
Abstract

In this study, a numerical analysis has been performed for the turbulent flow around a
15,000TEU twin—skeg container ship using a commercial CFD code, FLUENT. The computed
results have been compared with the model test data from MOERI. We investigated viscous
resistance coefficient, wake distribution and characteristics of the shear flow according to
the grid numbers. Although the free surface is approximated by the plane of symmetry in
this work, the calculated axial velocity and transverse vector show a good agreement with
the MOERI experimental data except for the region of 0.9 level of axial velocity at the
propeller plane. The numerical analysis show that commercial CFD code is useful tool for
the evaluation of complex hull form with twin—skegs.

#Keywords @ Twin—skeg ship(#&4M), Grid dependency(ZXt: EAN, CFD(EASHIHE!,
Skeg distance(AH 2tA), Skeg vertical angle(A $=E2tE)
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Table 1 Principal geometric characteristics

Ship Model

Speed(m/s) 13.3744 1.972

L,L pp(m) 400 8.6957

B (m) 57.5 1.25

T (m) 15 0.3261

v (m? 228654 | 2.3491

L/B 6.9565 6.9565

Cpg 0.663 0.663
Froude No.(Fn) 0.2119
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Fig. 1 Domain & coordinate system
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Table 2 Boundary condition

Boundary condition

$2/01(ABF) e A
- Outflow
=&(CDE) (Flow rate weighting=1)
2= (AGHDEF) Symmetry
bt 2 4 (BCEF) (B§$Cif/y=\}(/1':e(§)
KeelH (ABCDHG) Symmetry

SHHEH

Wall Function
(no-slip condition)
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Table 3 Calculation conditions for grid
dependency check

Reynolds Number 1.4%x107
Minimum grid spacing 0.0003
Upstream Domain 1L
Downstream Domain 2L
Radial Domain iL
Number of Iteration 3000
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Table 4 Grid
dependency check

conditions  for  grid

No. of surface mesh |No. of total
Cases ( axial x girth ) cells
Grid A 110 x 72 297,472
Grid B 165 x 72 393,400
Grid C 155 x 72 561,244
Grid D 155 x 100 785,036
Grid E 219 x 100 1,099,860
Grid F 219 x 100 1,550,568
Grid G 219 x 140 2,326,803
Table 5 Comparison of resistance
coefficient
Cases CV‘;’ ¢ i Cr “
x10 x10 x10

Miodel Test| 3.1900 0.4400 | 2.7500
Grid A 3.0650 0.3316 | 2.7334
Grid B 3.0621 0.3248 | 2.7373
Grid C 3.0368 0.3148 | 2.7220
Grid D 3.0266 0.3088 | 2.7178
Grid E 3.0180 0.3036 | 2.7154
Grid F 3.0152 0.3031 | 2.7121
Grid G 3.0142 0.3028 | 2.7114
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Fig. 4 Comparison of resistance convergence
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Fig. 10 Comparison of velocity distribution at the leading edge and transom plane
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Fig. 11 Comparison of axial vorticity distribution at the leading edge and transom plane
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Fig. 12 Turbulence kinetic energy at the leading edge and transom plane
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