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Abstract : In the present study, free roll decay and resistance performances of fishing vessels were evaluated with the combinations and variations of
in the parameters of appendages which are attached to improve motion performance of fishing vessels. Computational Ffluid Ddynamics was used to
perform fiee roll decay and resistance analysis. The roll period and decay coefficient were derived by the variations in the combination and dimensions
of the primary appendages of the bilge keel and the under keel. It was observed thatThe variations of in the length of the under keel did not
significantly impact to the roll damping coefficient. Conversely, for the bilge keel, an increase in the length and angle resulted in an increase in the roll
damping coefficient. Comparison of resistance performance was additionally assessed among the selected hulls with the appendages and bare hull. The
resistance of the hull with the appendages was higher than that of the bare hull due owing to the changes of in the pressure on the surface of the hull
and trim angle. Throughout the present study, the impact of appendage parameter and arrangement on the free roll decay and resistance performance of

fishing vessels were was assessed,. which This will be beneficial for the application of appendages to fishing vessels.
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Table 1. Main particulars of the fishing vessel

Main particulars Symbol (unit) Fishing vessel
Length between
Perpendiculars Lgp (m) 946
Breadth B (m) 2.87
Draft at midship d (m) 0.44
Displacement V' (Ton) 10.7
Long1tud1nal. center of LCG (m) -1.306
gravity
Vertical c.enter of VCG (m) 0232
gravity
Roll radius of gyration Kxx (m) 1.005

Fig. 1. Perspective view of fishing vessel.
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Fig. 2. Computational domain and coordinate system of free

decay analysis.
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Fig. 3. Computational domain and coordinate system for

resistance analysis.
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Fig. 6. Comparison of time histories of roll angle.

Table 2. Validation of free roll decay simulation with model test

Parameter Present Kim et al., 2015 | Diff. (%)
Ty 1.20 1.20 0.000
p 0.0527 0.0531 0.753
q 0.0065 0.0019 -
% B of crit 0.839 0.845 0.740
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Table 3. Validation of resistance analysis

Parameter Present Park, 2018 Dift. (%)

R 105.226 106.484 1.181

(a) X-Y plane

(b) Perspective view

Fig. 7. Grid system for resistance analysis.
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Fig. 8. Shape of fishing vessel with and without appendages :
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Fig. 9. Comparison of time histories for roll angles among

fishing vessels with different appendages.

Table 4. Roll natural period and damping coefficients for BH, BK,
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Fig. 10. Comparison of time histories of roll angle among
different lengths of UKs

Table 5. Results of free-decay simulation for the different lengths

UK and BU of UKs
Case Ta (s) %Bciit. Case Ta (5) %Bciit
BH 2297 1.661 UK1 2.280 2.248
BK 2425 4.965 UK?2 2.291 2.545
UK 2303 2.545 UK3 2.295 2.783
BU 2.450 5.554
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Fig. 11. Definitions of parameters for bilge keel.

Table 6. Analysis case with the variation of bilge keel parameters
Length Angle (0p, °©)
(Bex / Tu) 30 40 50
0.364 BK L1 Al BK L1 A2 BK L1 A3
0.455 BK L2 Al BK L2 A2 BK L2 A3
0.546 BK L3 Al BK L3 A2 BK L3 A3
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W

Table 7. Results of free-decay simulation for the different BKs

Case Ty (8) Y0Brit
BK LI Al 2430 4.853
BK L1 A2 2430 5218
BK L1 A3 2461 5203
BK L2 Al 2.553 5325
BK 12 A2 2.584 5773
BK L2 A3 2.584 5.922
BK L3 Al 2.614 5.490
BK L3 A2 2.645 6.142
BK L3 A3 2.645 6.577
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Fig. 12. Comparison of time histories of roll angle between

BK L1 Al and BK L3 A3.
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Fig. 13. Contours of vorticities and velocity vector fields on
Y-Z plane (z =0.3Lygp)
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Table 8. Comparisons of resistance coefficients and trims among
bare hull and hulls with appendages

Case Cryy (XE-3) Trim (m)
Bare hull 19.580 -3.854
BK L1 Al 21.660 -3.366
BK LI A3 21.922 -3.307
BK L3 Al 22.191 2,967
BK L3 A3 22.084 -2.753
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14. Distributions of pressure and wave height: (a) BK LI Al and (b) BK L3 A3
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