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Flow Analysis for Twin-Skeg Type Ship on Locally Refined Unstructured Hexahedral Grids
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It is very hard to generate structured grids properly around twin-skeg type ship using a single-block method, since it
has complicated stern shape. However, even though a multi-block method is used, a number of high-aspect-ratio cells
are generated behind the skeg. In this paper, a hexahedral unstructured mesh system with a reputation for complicated
geometries is adopted for the analysis of a twin-skeg type ship, and compared the results to the ones obtained with a

structured mesh system and from the tank test.
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Tablel Principal particulars of ship model

Length between perpendiculars Lpp 270.0m
Breadth B 450m
Draft d 120m
Block coefficient Cg 0.7025
Wetted surface area So 15,200 m?
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Table2 Computational grids

Double model flow Free surface flow
1.25 mil.
(HEXPRESS™) 2.83 mil.
Number of cell
umber ot cells 1.12 mil. (HEXPRESS™)
(GRIDGENT™)
Mini -
iU Spacing 176X 10°
on solid wall
-1=x= P, AP)l),2=y=
Solution domain x=3 ((FRF0, XARFD, 2=y =0,
2=7=0 | 2=z=004
Damping zone x>2, y<-1
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Fig 4 Local grid distribution around stern for double model flow
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1 Unstructured hexahedral grid for double model flow analysis
generated by HEXPRESS™
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Fig.5 Local grid distribution around stern for free surface flow
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Fig.6 Local grid distribution around stern for double model flow
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Fig.3 Structured grid for double model flow analysis
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Fig .2 Unstructured hexahedral grid for free surface flow analysis
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Table3 Computational conditions

Double model Free surface

flow flow
Solver SURF6.391
Reynolds number, Rn 8.07%10°
Froude number, Fn 0.0 | 0.21
Turbulence model Spalart-Allmaras
Transition 0.01 (x(FP)=0, x(A.P)=1)
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Table4 Comparison of resistance performance

K CX10° | Cx10°

Experiment 0.17 0.78 425

CFD(with HEXPRESS™) 0.24 0.73 448

CFD(with GRIDGEN™) | 024 - -

() fntERmEES

FERRE NI & RSS2 O TR D VMR £
D% IR Fig7 & Fig8 12, 1IEEEAEDTEINFL G OE
— 7 ED LA TableS | AREESCAR RN 361 2 E7)
DA EBIEOE— 7 EXE<ABLTEY, HBrofBEc k2%
IR SNV, EEOE—7 13 E VL7 S LTl b,
F&TF-OFBEAIC X > TRUEI B SR B D 23, F 05K IS

£ 23 EBERAENEL VRO I L

¢8-1

F-O x HERGTEEEDFIAHNARLS, FHOE—7 iz &h T
Wb EEZ L.

-0.250 0.750

. 0.000 0.250 0.500
(@Y 5 O |
Fig.7 Computed hull surface pressure on unstructured hexahedral grid
by HEXPRESS™ (ACp=0.05)
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Fig.8 Computed hull surface pressure on structured grid
by GRIDGEN™ (ACp=0.05)

Table5 Comparison of peak values of pressure coefficient on the hull

Min. Max.
CFD(with HEXPRESS™) -0.26 0.96
CFD(with GRIDGEN™) -0.25 0.73
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Fig.9 Computed wake distribution on unstructured hexahedral grid
by HEXPRESS™

Fig.10 Computed wake distribution on structured grid
by GRIDGEN™
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Fig.12 y-zand skeg-centered x-z sections of computational grid
around stern for double model flow analysis generated by HEXPRESS™
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Fig.13 y-z and skeg-centered x-z sections of computational grid
around stern for double model flow analysis generated by GRIDGEN™
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Fig.14 ComputedwWave-elevation contours on unstructured
hexahedral grid by HEXPRESS™
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