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A Study on the Resistance Performance Under Hull Form of 18ft Leisure
Boat with Carbon Composite Materials

Guk Hwan Shin*, Jun Hee Song***'

ABSTRACT: When a ship with a planing line operates or turns in a straight line, the floating position and trim
change according to the speed, and a large resistance is generated on the hull. In this paper, the resistance to a planing
line was estimated through the computational fluid dynamics of a leisure boat with improved hull weight and
durability by applying a carbon composite material to the hull. The resistance performance of the bow and stern of
the 18ft class leisure boat was checked and the flow field of the entire vessel was estimated, and the stability of the
planing line was confirmed by comparing the resistance of each trim through numerical analysis. In addition, it was
confirmed that the designed planing line could withstand it sufficiently because the force applied to the hull was not
large, and The stability of the boat was analyzed by calculating the wavelength of the wave and the length of the ship
as the ratio of gravity to the inertial force and checking how much force the rolling occurred.
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Fig. 1. Hull shape of 18ft leisure boat
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Table 2. Fiber properties of Carbon T-700

Property Unit Metric
Tensile Strength MPa 4,900
Tensile Modulus GPa 230
Strain at Failure % 2.10

Filament Diamerter g/cm’ 1.80

Density wm 7.00

Yield g/m 0.80

Table 3. Material arrangement of hull surface

Items Lamination later
PLATE NC +M+(M+C)x2+M
BEAM 30*30PU+M+R+M+M
Deck GIRDER 30*30PU+M+R+M+M
FLOOR 50*50PU+M+(M+C)x2+M
FRAME 30*30PU+M+R+M+M
B.H.D M+(M+R)x2+2M
Hull LONGI 30*30PU+M+(M+R)+2M
KEEL M+(M+C)x3+M
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Fig. 2. Symmetry condition on hull surface

Fig. 3. Grid arrangement on hull surface
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Table 4. Main numerical analysis conditions

Division Vel;)lc(j :3: of Trim Angle Iflfl?:s:r
CASE 1 0.805 m/s 0.00 degree 0.115
CASE 2 1.610 m/s 3.30 degree 0.230
CASE 3 3.220 m/s 4.06 degree 0.460
CASE 4 4.840 m/s 5.25 degree 0.690
CASE 5 6.455 m/s 6.14 degree 0.920
CASE 6 8.070 m/s 5.93 degree 1.150
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Fig. 4. Analysis result of pressure and motion for waves

(c) 3.220m/s, 4.06deg

(e) 6.455m/s, 6.14deg

() 8.070m/s, 5.93deg

Fig. 5. Analysis result of the shape for waveform
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