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Development of Computational Methods for Viscous Flow around a
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Abstract

A finite-volume method is developed to solve turbulent flows around modern
commercial hull forms with bow and stern bulbs. The RANS equations are solved.
The cell-centered finite-volume method employs QUICK and central difference
scheme for convective and diffusive flux discretization, respectively. The SIMPLEC
method is adepted for the wvelocity-pressure coupling. The developed numerical
methods are applied to calculate turbulent flow around KRISO 3600TEU container
ship. Surface meshes are generated inte five blocks: bow and stern bulbs,
overhang, fore and afterbody. 3-D fleld grid system with O-H tepolegy is generated
using elliptic grid generation method. Surface friction lines and wake distribution
at propeller plane is compared with experiment. The calculated results show that
the present method can be used to predict flow around a modern commercial hull
forms with bhulbs.
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Fig.4 Convergence of drag coefficients
for KCS
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Fig.5 Calculated
distribution on KCS
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Fig.6 Calculated surface friction vectors
and limiting streamlines

Fig.7 Paint test results for KCS
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Calculated wake distirbution at propeller plane(KCS)
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Fig.8 Calculated wake distribution at

propeller plane of KCS

Measured wake distirbution at propelier plane{KCS)
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Fig.9 Measured wake distribution at
propeller plane of KCS

AL A dde] S 2 HdFa 3o
SR Aoz S50 HAR)AL, 0.5Rpst
0.7RpellMe] 4% &w7} A FAHALE
g F ok ol A AR5} WA RedxF
kalA et M ELE oE A B
e PAANIM Wbt 84t B 7108
Ao Aztdct

REENSERTE £ 37 & 2 4 9% 2000 1B

29

aela 77 dAdA ZHE FRE AHese
g £ AR WS BEE Fig 109
et} EoliMe $3) Aale] e &%
AL A A5 v uEEdqME 233
A FAetm gtk o A HE el 32
HHRe 41 Ade RS 0.24524 HF @l
0.2449) o} & 4XE Holm 9o SR
AFHo=z W] Bodrel Txy} ekstm A
29 57l 2A ddFo] He FE d=elef
3 RRow Aztgct Adelddy e s
Aol ARl 23y ¥Wal BHedart g
ZE Aol ) Adke] Ad9 2 dAE
Bol=d|(Kim et al. 1999), ol Y& BRI
2 Aj=E RKE2l 54 719igitin dgkgc)

1 Redial of axial velocky comp cs}

- —o— - Uaxp

Ueal

| R e |
.9 1 11

INEEE FRENS FRNSS RN USRS SERTY FUNT
9263 04 05 06 67 s D
Ry

Fig.10 Radial distribution of axial velocity
components at the propeller plane of KCS
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