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ABSTRACT

A Study on the Hull Form Development of Solar

Powered Small Leisure Boat

Park, Kyeong-hun
Advisor : Prof. Park, je-woong Ph. D.
Department of Naval Architecture

& Ocean Engineering

Graduate School of Chosun University

As the public interest in marine leisure is increasing recently, the
development of technology related to leisure boat and completions is also
continuously increasing. However, most of those boats use engines of fossil
fuel, it often causes not only water pollution in the coast but also secondary

damage due to noise.

Therefore, reduction of greenhouse gas and development of leisure boat in a
new concept using new regeneration energy are needed for activating marine

leisure.

Considering domestic and overseas environment, this research developed a
basic model of a small leisure boat for two people that propels by using only
solar photovoltaic energy.

To maximize light-harvesting effect of solar photovoltaic energy and secure
stability of sailing, the concept of catamaran was introduced. The developed
model of the ship approved its performance through model test in computational

fluid dynamics (CFD) and circulating water channel.



This research draw conclusion as it follows.

1) When design speed is higher than Froude value 0.3, it was confirmed that
waver interference between two bulls can be reduced by designing the body of

water plane as a straight line.

2) Like this development ship, to design to make operation in a long term
with one charging for electrically propelling boat, it is confirmed that it is
better to make bow area think and distribute lots of displacement to stern area
in order to reduce wave- making resistance. And it is also confirmed that

putting the battery on stern for good propelling performance.

3) In case of a small leisure boat for two people that propels by only using
solar photovoltaic energy, having twin hull boat can improve performance in

order to secure stability of sailing and to maximize light-harvesting effect.

4) In case of catamaran like this develop boat, L/B, which is a rate of

length—width, is efficient when it is about 2.1 in average.

5) This develop boat confirmed the speed of more than 5 note as maximum

by using 2Kw motor.

6) Flow analysis using common CFD code FLUENT shows similar tendencies
with model test results, so it can be useful in development phase of the early
model of catamaran.
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1.1 Solar powered leisure boat, Korea
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Fig. 1-3 “Sydney solar sailor” , Australia [18]
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Fig. 1-5 “SUN21” , Swiss [20]

Fig. 1-6 “Planet solar” , Germany [21]
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Fig. 2-1 Lines of developed boat
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28LA Ol Two—-equation turbulence closurell otLIQ!I Realizable k—e2E
FRLCH, Sa 28 HAMUHAE k—28 Z0 A Standard k—2& 0|

o] 3
JHE del AISD o U, X =212 SSAHMUM MeEds =8 ¢ =2
Of 2 =

v, =C— (3-3)

oz THEL D, OWII0A Turbulence kinetic energy k= &2 2=s0HU A

Uy

Oy

ok olwk)

ok
ox j

+G—e¢ (3-4)

— — lo
0 8xj ij

o &2 Transport equation2 20HAM —8tCt. 2l Turbulent kinetic

energyl MAH= LIEHH= generationg @ G= ISt &0 =&AL,

&tH | Turbulent kinetic energy2l Dissipation2 LIEILHE 2 032 0|2
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(c) Case-3 (d) Case-4

Fig. 3-3 Pressure distributions on free surface, V=5 knots
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Fig. 3-4 Wave distributions on free surface, V=5 knots
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(d) case-4

Table 3-2= AAMEHAUHAME LSENHFE =2 HlwWotH LIEFLHACH.Original

= M BA
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k= !

N2 Case—22| Z2, M&tol JtE AL 0Ol A0A A=8t Btk 20l
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Table 32 Comparison of computed resistance

o

Case Resistance (%)
Case-1 100.0
Case-2 100.7
Case-3 100. 1
Case—4 99.9
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Table 4-1 Principal dimensions of |TCWC

[ tems Dimensions

Length (m) 11.0

Hole body Beam (m) 1.5
Height (m) 4.0

Length (m) 3.5

Observation
‘ Beam (m) 1.2
window
Depth (m) 0.7
AEN Al2E 22 Fig. 4-20lA 2= HIQF 20| Lpp=0.75m2, oIER

dl&te= M AotRULCEH.

Fig. 4-2 Test model
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Fig. 4-3 Setting of test model
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Fig. 44 Flow Visualization test by ink injection method, V=5 knots
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Fig. 46 (Continued)
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Fig. 4-9 Wave patterns, V=6 knots
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Fig. 4-10 Wave patterns, V
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