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Loa

Lbp. Lpp
L

B

Bc

D

d

Cs

Ce

Cu

Au

Ci

LCB, LCG

Vs
Rt
Rr
Rw
Rr

Nomenclatures

Length Over All (m)

Length Between Perpendiculars (m)
Length of Designed Load Waterline (m)
Breadth Moulded (m)

Breadth of Chine at Midship (m)

Depth Moulded (m)

Draught Moulded (m)

Block Coefficient .................. Cg = V/(Lbp - B - d)
Prismatic Coefficient ............... Co = Cs/Cy

Midship Section Coefficient ......... Cu = Aw/(B - d)

Area of Midship Section (m*)

Waterplane Coefficient .............. Cu = A/ (Lbp - B)

Longitudinal Center of Buoyancy and Gravity from
Midship in Percent of Lbp

(for Fore from Midship(-) and for Aft(+))
Vertical Center of Gravity above Keel Line
Displacement Volume (m")

Displacement Weight (ton)

Wetted Surface Area with All Appendages (m")
Speed of Ship (m/s)

Speed of Ship (knot)

Total Resistance (kg)

Residual Resistance (kg)

Wave Making Resistance (kg)

Frictional Resistance (kg)



Fn
Rn
T
A - tan 1

De/cos T

Density of Water (kgsec®/m*)
Coefficient of Kinematic Viscosity

Acceleration due to Gravity (m/sec?)

Froude Number ...................... Fn
Reynolds Number .................... Rn
Trim Angle

Pressure Drag

Viscous Drag

- V/VTaT
= (Lwl - V) /v



ABSTRACT

A Study on Resistance Performance

of High speed Aluminum Leisure Boat

Park, Ah-mong
Advisor : Prof. Park, Je-woong Ph. D.
Depar tment of Naval Architecture

& Ocean Engineering
Graduate School of Chosun University

In these days, by the influence of economic growth, five—days workweek
system and of living conditions improvement, a leisure environment has been
changed rapidly. Many people are demanding marine activity for leisure. By
the effect of this increasing demand, various types of the boat are

developing now.

In this study, a plan for designing the primary hull form has been
provided based on the increasing demands of high speed leisure boats that
can be worked in the coast, and the initial hull form of a 30 knots, 30-feet

class leisure boat has been developed.

There are many different materials that can be used to build a boat. We
can use Aluminum, Fiberglass Reinforced Plastic(FRP), Wooden planks and even
Steel as an option to when building our boat. This study considers the main
characteristics of aluminium alloys and fiberglass reinforced plastics in

relation to the selection of the hull for high speed leisure boat.

Fiberglass over rigid foam is the material regularly used for boat
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building. The boats used FRP are more expensive than used steel. However,
the cost for maintenance is more economic. Therefore many shipbuilder
preferred to build the boats used FRP in the past. Some disadvantages for
FRP have become recently. Disadvantages of FRP are; Choice of vessel fixed
once design is chosen and moulds made, Fire and health hazards from

chemicals, Disposal of boat retired from service & Environmental pollution.

In the midst of the trend, it is demanded the material substituting for
FRP. This study examined the aluminium as the material for high speed
leisure boat. Aluminium alloys have the primary advantage of being |ight
weight with some alloys having comparable strength to that of structural
steel, thus providing better strength to weight ratio compared with steel.
They also have high corrosion resistance. Advantages of aluminium alloys
are: Light weight, Corrosion resistant, Easily formed, Easily fabricated,

Readily available, Ductile, Non magnetic.

On the other hand, characteristics of the planing boat of a 30 ft class
aluminium leisure boat were studied. Also the domestic and foreign research

trend in the processes of hull form developing has been analyzed.

The fundamental performance of the developed hull form has been confirmed,
the resistance performance were observed by the model test in high speed
circulating water channel(CWC). Wave patterns are observed to make clear the

relation between the resistance performance and the wave characteristics.

The effect of attached Side-Fin on the ship's side and trim tab under the
ship's bottom have been analyzed in order to improve the resistance
per formance. These appendages effect on the resistance performance were also

analyzed.

It is predicted that excessive running trim in high-speed area will affect

- viii -



the safety performance in waves. The Side-Fin can help the resistance
performance. Especially it can raise the hull in the high-speed area.
However if l|ift that acts at wings works at the back of center of buoyancy,
the body of ship rises in stern and the phenomenon of squat occurs in bow.
Hence decreased running trim can cause an increase in resistance.
Accordingly it is required to determine the proper size and the position

careful ly.
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Table 2-2 Comparison FRP & Aluminum alloy boat
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Table 3-1

Remarks

3 ton

Abt.

5 ton

Abt.

30~32 knots

9 (including 1 crew)

Aluminium al loy

| tems

Gross tonnage

Displacement

Max. speed

Persons

Material
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Table 3-2 Principal dimensions of Model Ship

Unit Dimension
Lpp m 7.300
Breadth m 2.392
Depth m 1.400
Draft m 0.500
Displacement ton 5.200
- L7/
" L LA/} =

\
AN

STATION NO STATION WO
BP [ a5 } 95 FIP
e i — i
» By o os m
i ] N .
— 1 i
Fig. 3-5 Lines
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o Mo Ha=2 22 Table 4-1, Fig.
4-1%F 2 C.
Table 4-1 Principal dimensions of high Speed CWC
SN PNES AE2X|
L (m) 24.0 7.0
B (m) 3.2 1.5
H (m) 6.6 1.2
ESIN ==y 5.5 m/sec
Flane View qu
§- 1] = LY E {
q u| =21 W T “SY -~ E:EI §
H i = !
Impellers 8.0m
Side View S evconirol
24.53m ]
Elbaw Mai £ Contraction  pyhched Meta
" Diffuser ‘uﬂjl\Test Section Rotor
' 3 b e | No.4
F || o
Elbow Ridge E
No.2 Main Pump  Diffuser Elbow
No.3

Fig. 4-1

Schematic View of the CWC
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Table 4-2 Model Scale

Mode |

0.700

0.2294

0.1342

0.0479

0.0045

Actual ship

7.300

2.392

1.400

0.500

5.200

Unit

ton

Lpp

Breadth

Depth
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Table 4-3 Aluminum boat particulars (FULL LOAD, 4.5ton)

Model Ship & o
CONDITION FULL LOAD even 4.5ton
SHIP MODEL SHIP MODEL
Lpp(m) 7.300 0.7000 7.300 0.7000
Lwl(m) 7.300 0.7000 7.300 0.7000
B(m) 2.500 0.2397 2.500 0.2397
0(m) 1.400 0.1342 1.400 0.1342
dS.S.5(m) 0.500 0.0479 0.456 0.0437
dA.P.(m) 0.500 0.0479 0.456 0.0437
dF.P.(m) 0.500 0.0479 0.456 0.0437
trim(m) 0.000 0.0000 0.000 0.0000
disp. (m3) 5.062 0.004463 4.390 0.003871
disp.(ton) 5.189 - 4.500 -
W.S.A.(m2) 18.473 0.1699 17.780 0.1635
Leb(m) 0.519 0.0498 0.539 0.0517
L/B 2.920 — 2.920 —
B/d 5.000 — 5.482 —
Cb 0.5547 — 0.5275 —

¥Lcob(m) : +AFTside, —FOREside from midship, SCALE = 1/10.429
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Lt Al A

S AMEE XMl Hatet 2otE 20 OHE MEgdso s das ZE6H|
Gt F 6K T=H2Z AIEZ2 +otULCt. Case-1, Case2 UHA=E 2II=22
LA %2 &M XH(Bare Hull)OlAMe MEdss2 HESHALD, Case-3
Case~4 = SASEIHEE(Side-Fin)ES G HgHds2 HHIIE HEGHRULCH. OF

HE MNetEsS BstE 2HEOIULH. 2212 ZH0A Hi=&0 HatE =0 AlIS
£ oI d=52 16LE ~ 32LE, i 25E 2tH2=z AEOHIRH, 2

- Side fin : Bs = 150mm, MIDSHIP ~ AFT END
- Trim tab : a=5°, Lt = 110mm (1.5%Lpp)

Z=) Bs : Breadth for Side fin, Lt : Length for Trim

Table 4-4 Test Condition

Case-1 ==& 5.2&8 JI&, Even trim
Case-2 b= 4.5& JI&, Even trim
Case-3 i~ 5.28 JIZ, Even trim, &=LIHE= (Imp 1)
Case—4 ti==2 4.58 JIZ, Even trim, &=LIHE= (Imp 1)
Case-5 Bi==& 5.2& JI&E, Even trim, Trim Tab &= (Imp 2)
Case-6 i<~ 4.5& JI&E, Even trim, Trim Tab £ (Imp 2)
=) SAHMQ g2 & 5.2E0IL, i 4582 HHH AZYIE =
DAZE B2, S A=) SLE 222 JHEGHH AlIE
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C00L'ON'S'W
¥ S 9

Fig. 4-2 MODEL SHIP, Case-1,4
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Z00L'ON'S'W
R sl

Fig. 4-3 MODEL SHIP with Side-fin (Imp 1), Case-3,4
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Fig. 4-4 MODEL SHIP with Trim tab (Ilmp 2), Case-5,6
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4.3 A& NS

. A8 Sk

Table 4-5 Test Speed

No. Vship(knot) Vmode | (m/s) Fn
1 16 2.549 0.973
2 18 2.867 1.095
3 20 3.186 1.126
4 22 3.505 1.338
5 24 3.823 1.460
6 26 4.142 1.581
7 28 4.461 1.703
8 30 4.779 1.825
9 32 5.098 1.946
L. HIS &=

- Resistance

- Trim

- Sinkage

Ct. DI X&EH 2 Cf
- |TTC 1957 friction line was used.

& oA

DQYAEE2 Froudel BlwEERE Jl2=z 222 F M XA+



MEESAHS c, L YHMEAL C = OS Ao2 Hag,

Cr=Crpt Chp et (2)

HIIN, S &+=HEZH0l1, C, = Schoenherr0il 28t OHEXMEH =2

E=0Ae 28 Al®ES SoilA Fig. 45 ~ Fig. 4-10 Ot 22 A& Datas
g2s = AU
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5 | . il Rk
— P ° 1
é"ﬁ 700 § 2 i
= L [ 1
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7| oCaze—
5000
aCazse—2
a0 H OCase-d
- ¢ Case—4
3000 [ %Case-5
| -Cazes
2000
20 25 30 35 \/'(mrﬁ}sp 45 5.0 55

Fig. 4-5 Resistance Test Results(Total Resistance)
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Fig. 4-7 Resistance Test Results(Trim)
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SINKAGE at F.P.(%Lp)

SINKAGE at F.P.(%Lp)
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Fig. 4-8 Resistance Test Results(Sinkage at F.P)
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Fig. 4-9 Resistance Test Results(Sinkage at A.P)
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SINKAGE at 5.5.5(%Lpp)
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Fig. 4-10 Resistance Test Results(S.S.5)
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Fig. 4-11 Case-1 Fn = 1.460 Vs = 24 .0knot
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Fig. 4-12 Case-1 Fn = 1.703 Vs = 28.0knot
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Fig. 4-13 Case-1 Fn = 1.946 Vs = 32.0knot
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Fig. 4-14 Case-2 Fn = 1.460 Vs = 24 .0knot



Fig. 4-15 C(Case-2 Fn = 1.703 Vs = 28.0knot
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Fig. 4-16 Case-2 Fn = 1.946 Vs = 32.0knot
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Fig. 4-17 C(Case-3 Fn = 1.460 Vs = 24 .0knot
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Fig. 4-18 Case-3 Fn = 1.703 Vs = 28.0knot
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Vs = 32.0knot

Fig. 4-19 Case-3 Fn
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Fig. 4-20 Case—4 Fn = 1.460 Vs = 24 .0knot
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Fig. 4-21 Case—4 Fn = 1.703 Vs = 28.0knot

_38_



Fig. 4-22 Case—4 Fn = 1.946 Vs = 32.0knot
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Fig. 4-23 C(Case-5 Fn = 1.460 Vs = 24 .0knot
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Fig. 4-24 C(Case-5 Fn = 1.703 Vs = 28.0knot



Fig. 4-25 C(Case-5 Fn = 1.946 Vs = 32.0knot
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Fig. 4-26 C(Case—6 Fn = 1.460 Vs = 24 .0knot
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Fig. 4-27 C(Case-6 Fn = 1.703 Vs = 28.0knot
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Fig. 4-28 C(Case-6 Fn
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Table 4-6 Principal dimensions of Model Ship & Similar Ships

Model Ship Similar—1 Similar-2
SHIP MODEL SHIP MODEL SHIP MODEL
Lpp(m) | 7.300 | 0.7000 | 7.830 | 0.7830 | 7.65 | 0.7000
Lwi(m) | 7.300 | 0.7000 | 7.830 | 0.7830 | 7.49%4 | 0.6857
B(m) 2500 | 0.2397 | 2.270 | 0.2270 2.4 0.2196
D(m) 1.400 | 0.1342 | 0.700 | 0.0969 | 0.58 | 0.0723
ds.5.5(m | Ao 0048 | 0550 | 0.0s50 | 0.580 | 0.0531
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