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Abstract — As incomes increase, interest in ocean leisure picks up. As a result, a lot of research and develop-
ments on hull form design and production of planing boats, mostly used for ocean leisure, are needed. Analysis
in researches on resistance of planing boats shows that resistance characteristic of planing boats is different from
resistance characteristic of general boats because the former is fast, and its wetted surface is very small. Using
Savitsky formula widely used in the calculation of effective horse power in shipbuildingyards, and propulsion
system and engine manufacturers, this study calculated total resistance of a research planing boat. Then it ana-
lyzed the flow characteristics of the planing boat through theoretical analysis and wind tunnel experiment, and
computed air resistance and lift force by changes of speed and trim angle. It also compared and analyzed result
of theoretical analysis and experiment of the ratio of air resistance to total resistance under variations of veloc-
ity and trim angle. When the study is used to estimate more accurate effective horse power, it is expected to
remedy abuses of unnecessarily installing high-powered engine. As nature disasters due to abnormal changes of
weather increase, interest in greenhouse gas grows. International Maritime Organization (IMO) legislated

fCorresponding author: yskim4850@naver.com
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Energy Efficiency Design Index (EEDI) and Energy Efficiency Operational Indicator (EEOI) to reduce ship
greenhouse gas emissions. But this index will be applied to over 400 tons ships, small ships, emitting more
greenhouse gases than larege ships per unit power, will dodge the regulations. Thus, this study indicated a prob-
lem by calculating greenhouse gas emissions of an ocean leisure planning boat (a small ship), and suggested the

need for EEDI of small ships.

Keywords: 3l %F& #](Ocean Leisure), -3 4 (Planning Boat), % %] 3}(Total Resistance), & 7]1* &(Air
Resistance), &F2] (Lift Force), 22 A4 U X] &-&X4|4~(EEDI), <7}~ (Greenhouse Gas)
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Table 1. Principal dimensions of the real ship and model ship

T F AA 234
LOA 14.0 m 1.40 m
B 3.9m 0.39m
T 0.75 m 0.075 m
H (Bottom - Top) 423 m 0.423 m
CF
A
0.008 \
0.007 \\
0.006 N : i S
o= 0.075
\ £ (Log R,~— 2)2
0.005 i {7 ‘ ‘
! 1
0.004 {\ ‘
0.003
|
0.002 i I‘
i |
: B R,
10° 10° 107 10°

Fig. 1. Friction coefficient.
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Fig. 3. Image model fir CFD analysis.
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Table 2. CFD analysis condition

Physical Features

Heat conduction in solids: Off
Time dependent: Off
Gravitational effects: Off
Flow type: Laminar and turbulent
Humidity: Off

Ambient Conditions

Static Pressure

Thermodynamic parameters : 101325 Pa
Temperature
:2932K
Intensity
:0.1%
Turbulence parameters Length
1 0.0429553398 m
Fluids
Air
. ERZ]

€: Shaft angle relative to flow, °
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Fig. 4. The view of wind tunnel experiment device.
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Table 3. Specification of wind tunnel

No Contents Specificatuin

1 Commodity Close Type Wind Tunnel

2 Model No. SEA-WTC100

3 Type Close Type (Gottingen type)

4  Total Length 22 m App.

5 Test Area 1.0(W) x 1.0(H) x 3.0(L)m App.

6 Wind Speed 0.3~60.0 m/s with a moderate blockage model
7 Turbulence Intensity Less than 0.5%

8 Flow Uniformity  within 1.5%

9  Proof'test core volume 0.8(H) x 0.8(W) x 0.7(L)

10 Turn Table ®500 mm App. (Upper & Lower)-2sets
11 Control System : Egg:l)te

12 6-Component Balance Support

13 3-Dimensional Auto-Traverse System
14 Protection coating & painting

Table 4. Environment condition for experiment
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(b)

Fig. 7. (a) Distribution of pressure at trim 1°, (b) Distribution of pressure
at trim 4°.
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Table 5. Carbon content and C. of fuel

Type of fuel Carbon content Cr
Diesel/Gas Oil 0.875 3.206
Light Fuel Oil 0.860 3.151
Heavy Fuel Oil 0.850 3.114

LPG 0.819 3.000
LNG 0.750 2.750
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