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Abstract

The present study explored the possibilities of the applications of open source libraries to shipbuilding and marine engineering
industries, A computational fluid dynamics (CFD) code, termed SNUFOAM, was developed and tested for turbulent flow around a ship,
free surface flow around a hull, cavitating flow, and vortex shedding dynamics around a cylinder, The results using the developed CFD
codes were compared against existing experimental data and solution of commercial CFD codes, SNUFOAM showed the nearly same
results as commercial CFD codes and proved to be an alternative to commercial CFD codes for shipbuilding and marine engineering
industries,
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Fig. 1 Pressure, turbulent kinetic energy and turbulent
dissipation rate on the bow surface (left: Weller, et
al., 1998, right: FLUENT)
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turbulent dissipation rate: 0.2 06 1 14 18 22 26 3 34

(c) Turbulent dissipation rate

Fig. 2 Pressure, turbulent kinetic energy and turbulent
dissipation rate on the bow surface (left: SNUFOAM,
right: FLUENT)

Fig. 3 Wake (left: SNUFOAM, right: FLUENT)
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Fig. 4 Hull wave profile of Wigley
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Fig. 5 Hull wave profile of KCS

(a) Rusche (2002)

(b) SNUFOAM
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Fig. 6 Volume fraction contours around the stern
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Fig. 7 Wave pattern around the hull ((a) Rusche (2002);

(b) SNUFOAM)
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Fig. 8 Cavitation fully developed region
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Fig. 9 Comparison of cavity lengths for analytic, potential
code and SNUFOAM
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Fig. 10 Pressure coefficient distributions at the mid-span
section of the foil in cavitating flow (coarse mesh:
0.5 millions, medium mesh: 14 millions, fine mesh:
40 millions)

(b)

(c) Phase 3

Fig. 11 Cavity shedding cycle — view from the side of the
mid—span plane (left: SNUFOAM, right: data)
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F Yool EEE|EF Reynolds 4= 0.631, 1.26, 2.52, 3.15,
5.06, 7.67x10°0{lA] HABIHCKSong, et al.,, 2011; ITTC
Ocean Engineering Committee, 2011). Reynolds 2| HQ|=

Ho| Aol st CFD A& ZTE AESP| 2f6H ITTCOIAM M
HM35ICE Fig. 12= Reynolds %= 3.15x10°0{IA 2bE7} Al2IC
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Fig. 12 Vorticity contours with the reynolds number of
3.15%10°
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