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In case of a twin-skeg ship, a swirling flow enters into the propeller disc because of the asymmetric shape of each skeg.
The swirling component should be excluded in the full scale correction of the effective wake, since it can be
considered as a potential flow. One of the correction methods is to adopt the difference of effective wake fraction
between inward- and outward-rotating conditions of propellers as the swirling flow component. Thus, the accuracy of

the estimation of the swirling component is very important in the power prediction of a twin-skeg ship. In the present
work, CFD calculations were performed in self-propelled conditions and the results were compared with experimental
data and the accuracy of estimated swirling components was discussed.
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Tablel Principal particulars of ship model

Length between perpendiculars Lpp 270.0m
Breadth B 450m
Draft d 120m
Block coefficient Cs 0.703

Table2 Computational grids and conditions

Local Cell
. Targetcellsize | Turbulence
Grid ID Rudder refinementbox | number
on hull surface model
(Cellsize) | (million)
H6 w/o 1.25
H6box7 with (0.0013) 144
0.0026
Ho6box8 SA with (0.00065) 1.86
Hébox9 wilo with (0.00033) | 326
w/o 4.68
H7 k- SST w/o 4.68
0.0013
k-0 EASM w/0o 4.68
H7RUD with SA w/o 5.63

Fig. 1 Ship model with twin-skeg (Port side)
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Fig.2 Unstructured hexahedral grid (bird-eye view)

Fig.3 Local refinement box with a ship hull and a propeller plane
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Table3 Effective wake coefficients and thrust deduction coefficients

. Turb. 1-wt 1-t
Grid ID - -
model | inward | outward Aw inward | outward
Exp.(rudder) - 0.656 | 0.803 | 0.147 | 0.835 | 0.856
H7RUD SA 0.709 | 0.749 | 0.040 | 0.841 0.859
H7 SA 0.725 | 0.770 | 0.045 | 0.875 | 0.860
Table4 Nominal wake coefficients
Grid ID Turbulence model 1-wn
Exp.(RUD) - 0.73
H7RUD SA 0.699
H7 SA 0.719
L,
g
g
g
Fig.4 Propeller and rudder position with a ship hull
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Fig.5 Comparison of frictional and pressure resistance coefficients accumulated

from fore-end with Grid H7 and H7RUD
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Table5 Effective wake coefficients and thrust deduction coefficients

Grid ID Turb. . 1-wt . 1-t
model | inward | outward Aw inward | outward
Exp.(rudder) - 0.656 | 0.803 | 0.147 | 0.835 | 0.856
Ho6 SA 0.736 | 0.767 | 0.031 | 0.873 | 0.853
H7 SA 0725 | 0.770 | 0.045 | 0.875 | 0.860
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Fig.7 Computational grid at propeller plane (x=0.9852)
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Fig. 8 Wake velocity and wx distribution without propeller and rudder (SA)

3) T TZIEGCIT DR bR

ATE CIRIPEREERR Y Vy WA R EHRTF ORISR 5D 2 &
WCER LR, ZZTIEIOIEELLSFRET 5729, Fig3 lo~d
TaRTBLORY VT B ET e ER CRPTHM E box 2 7E
#L, FREORFEAEITo7Z. PO TAE TOHHKT% Fig9
WY BT box DINERASE—72 k& SO+ TR Sh
TWDERTD33735. Tableb | RT3 L 912, SRl L box N
KA R n NREL 72 DI1FE, OF VG A XHV/HEL
2B EAW 1TFBRMEICITSL . LnL, 7 aXTufEork
A RAMAW (IRE 2B E RIZ LTS Z ENGDoT=bom,
FREN B BTV HEEME & 72> 7= Grid H6box9 D& THIELLE
DOBRE D, Fig10 DRERER L Oox RS S, JRETHME
box DRRTEIZ LY ax 2FHSANITRE o7 b DD, Fig.6 DI R
WHAR VT NESNT L30T, A%IE, MSBEOE MR
ZDT2DIT, HMAD 3 RTTHIEEA I A B AT bR A%
Bl L CAD TETHD.

Table6 Effective wake coefficients and thrust deduction coefficients

Grid ID Turb. : 1-wt : 1-t
model | inward | outward Aw inward | outward
Exp.(rudder) - 0.656 0.803 0.147 0.835 0.856
H7 SA 0.725 0.770 0.045 0.875 0.860
H6 SA 0.736 0.767 0.031 0.873 0.853

H6box7 SA 0.741 | 0.777 | 0.036 | 0.877 | 0.859

Ho6box8 SA 0.744 | 0.797 | 0.053 | 0.879 | 0.862

H6box9 SA 0.747 | 0814 | 0.067 | 0.879 | 0.862
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b) Grid H6box9
Fig.9 Computational grid at propeller plane (x=0.9852)
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a) Grid Hobox8 b) Grid H6box9
Fig. 10 Wake velocity and ox distribution without propeller and rudder (SA)
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Table7 Effective wake coefficients and thrust deduction coefficients
GridID Turb. 1-wt 1-t
model | inward | outward | Aw inward | outward
Exp.(rudder) - 0.656 | 0.803 | 0.147 | 0.835 | 0.856
SA 0.725 | 0.770 | 0.045 | 0.875 | 0.860
H7 kossT | 0.739 | 0.769 | 0.030 | 0.877 | 0.861
koEASM | 0740 | 0.766 | 0.026 | 0.884 | 0.868

a) k- SST

b) k-w EASM
Fig. 11 Wake velocity and @x distribution without propeller and rudder
(GridH7)
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