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Study of Bilge Vortices Suppression and Propulsive Performance by Stern Fin
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Bilge Vortices

Fig. 1 Distribution of bilge vortices at the stern.
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Fig. 3 Distribution of Q values.

Table 1  Specifications of fin mounting position.

X[mm)] Z[mm)]
P.1 -1300 82.5
P.2 -1500 100
P3 -1700 117.5
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Fig. 4 JBC model.

Table 2 JBC particulars.

Lpp[m] 7.0
Beam[m] 1.125
Draft[m] 0.387

Fig. 5 Propeller model.

Table 3 Propeller particulars.

Propeller diameter[m] 0.203
Rotation speed n[rps] 7.8
Number of blade 5
Rotation direction Right
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Fig. 6 Fin model.

Fig. 7 Fin mounting diagram.
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Fig. 8 Calculation area.

Table 4 Boundary conditions.

Boundary surface Boundary condition
Inflow Uniform flow
Outflow Uniform flow
Side wall Slip wall
Bottom Slip wall
Top Slip wall
Hull No slip wall
Propeller No slip wall
Fin No slip wall

Table 5 Calculation condition.

Inflow velocity -1.179[m/s]
Turbulence model k- SST
Turbulent intensity 2.6x10°[%]
Turbulent energy k 4.698x10°8

Specific dissipation rate ® 4.698
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Fig. 9 Distribution of Q values seen from the side of the hull.
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Fig. 10 Distribution of Q-values in V.P.4 cross section.
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Fig. 11 Distribution of Q-values in the cross section just before
the propeller.
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Fig. 12 Thrust in each case.

v v T T

700
£
‘Tg‘ 600 —o— Base
2 500 —o—P.1fin
[ -
E400 P.2fin
,,g P.3fin
& 300 S N

200

100

-2210 -2190 -2170 -2150 -2130 -2110 -2090 -2070 -2050 -2030 -2010

X [mm]

Fig. 13 Total pressure before and after the propeller.
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Fig. 14 Mainstream flow velocity distribution at X = -2060 mm.
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Table 6 Evaluation factor results.

Base P1 P2 P.3
RIN] 44,91 45.67 45.03 45.33
TIN] 20.60 20.92 20.64 20.47
1-t 0.740 0.707 0.734 0.717
1-w 0.609 0.599 0.607 0.613
il 1.215 1.180 1.209 1.170
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Fig. 15 Velocity distribution of the cross section at X=-2060mm
without fin.
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Fig. 16 Installation diagram of the invented fin and P.2 fin.
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