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Abstract : In this study, we selected CFRP to construct a canoe hull. A ship design was made using a commercial ship design program, SOLIDWORKS,
and a flow analysis of the canoe on a fiee surface was calculated using STAR-CCM+. A flow field and waveform were obtained in this way. These
results were used to check the resistant performance of the canoe. Results showed that if the draft is 0.09 m, it is safe to run at less than 4 m/s, and
if draft is 0.24m, it is safe to run at less than 2 m/s. Moreover, it was confirmed that those speeds can be made by two adults. The developed canoe,

which is 20 % lighter in comparison with conventional FRP models, was briefly introduced in this paper.
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Fig. 1. Concept design of assemblable canoe.
(upper: twins, lower: triplets)
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Fig. 2. Example of conventional 2-person canoe.

(source: http://www.oldtowncanoe.com)

Fig. 3. Canoe hull design using SOLIDWORKS.
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Table 1. Principal dimension of canoe

Items Unit Value
Length m 4.64
Depth m 0.36
Width m 0.9
Volume m’ 0.903
Person - 2
Light displacement ke 25
tonnage
Full load displacement ke 385
tonnage
Material - Carbon Composites
G , - 0.6
(Block Coefficient)
S - 0.297

(Prismatic Coefficient)
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Fig. 4. Computational domain.

Fig. 5. Coordinate system.
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Fig. 6. Trimmed grid for numerical Simulation.

Table 2. Volumes and displacements according to draft

draft 0.24m draft 0.18 m draft 0.09 m

volume (m’) 0.669 0.53 0.212

displacement (kg) 650 519 208
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Fig. 7. Wave Height of draft 0.24 m.

~0,20000.

Fig. 8. Wave Height of draft 0.18 m.
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Fig. 10. Pressure Coefficient on the draft 0.24 m hull surface.
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Fig. 11. Pressure Coefficient on the draft 0.18m hull surface.
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Fig. 12. Pressure Coefficient on the draft 0.09 m hull surface.
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Fig. 13. Resistance curves according to velocity at draft
of 0.24m, 0.18 m, and 0.09 m.
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Table 3. Wetted surface area and LBP at each draft

Draft 024 m 0.18 m 0.09 m
Wetted surface
Area (mz) 431 3.78 3
LBP (m) 4.38 435 4.31
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Non-dimensional coefficients at 0.24m draft
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Fig. 14. Non-dimensional coefficients at 0.24 m draft.

Non-dimensional coefficients at 0.18m draft
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Fig. 15. Non-dimensional coefficients at 0.18 m draft.

Non-dimensional coefficients at 0.09m draft
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Fig. 16. Non-dimensional coefficients at 0.09 m draft.
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Table 4. Ratio of frictional resistance and residual resistance to

total resistance at 0.24 m draft

Fn  0.05 0.09 0.14 0.15 0.18 0.23 0.31 0.38 0.46 0.53 0.61

C/CG  0.68 0.63 0.65 0.63 0.58 0.58 0.35 0.28 0.18 0.17 0.19

C/C 032 037 035 037 0.42 042 0.65 0.72 0.82 0.83 0.81

Table 5. Ratio of frictional resistance and residual resistance to

total resistance at 0.18 m draft

Fn  0.05 0.09 0.14 0.15 0.18 0.23 0.31 0.38 0.46 0.53 0.61

C,/C,

#/ G 0.69 0.65 0.64 0.62 0.58 0.53 0.37 031 0.23 0.22 0.23

C./C 031 035 036 0.38 0.42 0.47 0.63 0.69 0.77 0.78 0.77

Table 6. Ratio of frictional resistance and residual resistance to

total resistance at 0.09 m draft

Fn  0.05 0.09 0.14 0.15 0.18 0.23 0.31 0.38 0.46 0.53 0.61

G/CG 058 0.60 0.61 0.61 0.57 0.56 0.48 0.43 0.37 0.37 0.38

C./C 042 040 039 0.39 043 0.44 0.52 0.57 0.63 0.63 0.62
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Fig. 17. Wave pattern of 0.24 m draft at 2.0 m/s.

Fig. 18. Wave pattern of 0.09 m draft at 4.0 m/s.
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2. Constructing hull surface 3. Building up master plug 4. Making mold

-@- 0

6. Arraying CFRP

=

5. Completed mold

10. Trial run at Bieung port 11. Trial run at the inside of Saemangeum

9. Completed canoe

Fig. 19. Manufacturing process of CFRP canoe.

Fig. 20. Prototype of CFRP canoe.
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