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A Study on Hull Design of Caravan for Multi-Purpose Leisure Activities

Jun-Young BAE" - Sung-Wook LEE

(fDongju College * Korea Maritime and Ocean University)

Abstract

The purpose of this research is to design hull of multi-purpose leisure caravan. In order to complete the

purpose,

the research team has firstly designed the outline of the caravan and examined hydrostatic

characteristics and stability of it. And the resistance performance of the designed ship was investigated
through openFOAM and compared with the thrust of electric motor. The team verified the feasibility of

the designed ship through this study.
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[Fig. 1] CaraBoat by Caraboat Co. in Australia
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[Fig. 2] Lines of Target ship

[Fig. 3] Inclining test of Model ship
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<Table 1> Principal Dimension of the Target ship

Item Dimension
Length m 4.16
Breadth m 1.94
Height m 0.91
draft m 0.15
Cp 0.83
KG m 0.16
Displacement kgf abt. 1,030
Complement person 2 adult + 2 child
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<Table 2> Calculation conditions for estimating
resistance performance

Calculation condition ‘ Velocity

Even keel
m 0.1

draft kts 1,2, 3
m 0.2

Stern trim
trim: ldeg.

draft: 0.2m - kts 2,3
trim: 2deg.
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<Table 3> Boundary conditions used in resistance
performance calculations

Bounday | U | _prgh | alphawater |k ___epsion

inlet fixedValue fixedFluxPressur  fixedValue fixedValue fixedValue
e
outlet di iableHeightfl inletOutlet inletOutlet
ocity WRate
sidel fixedValue zeroGradient zeroGradient fixedValue fixedValue
side2 symmetry symmetry symmetry Symmetry Symmetry
bottom fixedValue zeroGradient zeroGradient fixedValue fixedValue
top pressurelnletOutletV  totalPressure inletOutlet inletOutlet inletOutlet
elocity
hull fixedValue zeroGradient zeroGradient  kqRWallFunction  omegaWallFuncti
on
outlet

[Fig. 4] Volumetric gird generation for resistance
performance calculations
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[Fig. 5] Pressure field around hull at 3kts

(a) at 0.1m draft
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(b) at 0.2m draft
[Fig. 6] Ship wave around hull at 3kts

(a) at ldegree stern trim
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[Fig. 71 Pressure field around hull at 2kts
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[Fig. 8] Ship wave around hull at 2kts

<Table 4> Results of resistance calculation
according to speed and draft

Velocity Resistance

At 0.1m draft
1 1.48E+01
kts 2 N 6.28E+01
1.55E+02

At 0.2m draft
1 2.38E+01
kts 2 N 9.22E+01
1.98E+02
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