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Abstract - Designers need a lot of information to determine the principal dimensions in the initial stage of boat design, and most of
the intormation they need can be obtained by investigating and analyzing similar existing boat data. In addition, the principal dimensions
that are determined have an impact throughout the design process (basic/detailed design), which in turn leads directly to the stability
and performance of the boat. Therefore, in this study, the initial design system for the boat (design support platform) was developed using
a correlation analysis with existing data for more than 700 boats. It was confirmed that the designer could conveniently and reasonably
derive and determine the principal dimensions or a boat in the initial design stage, or the 50fi-class of small and high-speed boats.

Key words - Determination of Initial Principal Dimension, Boat Data, Initial Design System(Design Support Platform), High-Speed
Boat, Correlation Analysis

1. M = el o] Yurs] FosluR AAAENAE o] th3k

ZIVAAN 2 e AARGEAEe] Y do= sHA Hrk

DERES Z7|AAGAC QojA, AARI FRAFE ojef] B3t A &S AFH B, Vasconcellos et al.(1999)

A7) A8 B FAF AR asithE A2 A 2 804 Hd il FUARE AA(EE o] &5t

Abddoltt, st R AAZ olelg ARE TS| FuelE 21 BOATDSSE= AAl B FuidAle] 483 - 9\)\12 AHAA

& gk do] o B R olug UAE AXA &3 B AUA =S RSt ol & &835te] Fo A JIAEY

StAY H3 g Aot ofEshAl HrbH, A Hdute] A SAA 4 (8 E H|FE3 RE Ho|E HAYEA, T, A

B Al oxp7F dASthE AMEE a5k SR AHE 7F 40l Thed aHze FAN T8 EEPoEN HE

< B3 G4A AAE F U= FEolth olet w2 FES  AAXY FejRtEd Al AAV Feld Al A s 7 AT A]’
AmE GHata Jeds Esta gk AkmEe] AAS FdS5o] dE oApEA o] folste s gtth 58] o]

A

Feiell A= Aol 58 RES 7|det] oldt  Aladle] RE 27| AARGONE/7 A AN LA X—i%

T o
© AR AR gifRe] Tiste PR Aotk ek 2 F UEAE AN AE & S vk
O" FEI ARES vRew AAATE AR S =W A5 ¢, Jeong et al.(2008)2 H <2 25knot ©]
T UE QAR ES vS W23 FHEe A & F Q%S AA A, Aol 20m olsel B FFHAE F UA BES 297

* Corresponding author : Z413]¢, djkim@pknu.ac.kr 051)629-6614
* 39, dhlee@marine.kr 051)719-9812
#x A 3]9] chocoretgirl@hanmail.net 051)629-6614

- 177 -



4744 DBE o]4% 1IEHHE
HA 80¢] e AXATE FH3te o5 FAXF 3t
ADAA BAS B RIAEF YA HES FAXFE B
sttt g o]lE WR o R HNPAHA 1E|la RFEAFEH 5
A A& Fdete] AAM A ZIA] o]l X AFEA, AA A
F2EY SAH BAs T8 d& FoAFIF Aol %
Ade APdez ojofd 4 k= A A dFA A
deka B 4
W ATl A= 7004 Ho FA AR AEE SE5t B
Z7VAAN (A AALEZRNE)S /EstaL, o5 o] &3
50T Ew a&HEZE 7P AAUES T AARE =
VAAGA AN RE RES FRX5E HYAAE 4
o2 £& 2 AT F AdeS FAsAL

2. HE XJ|4AAABI(BIDS) FH
RE %7]4AIA 2" (Boat Initial Design System,
BIDS)% ‘MS Excels o]&ste] 7dsglomn,
= aA WAdshd, AAH(Design ship)e] A€
AR AR DB, doly g% 181 DB
Tt} Fig. 12 BIDSO| Al=8 74%=5 Uet

|5
PECEY

9]
=
=

Page move

--------- :
____________ |

Data operation value ¥ i

Design Specification
PECCGEEEEEEEEEEEEEEEEREES 3 requirements deriving section
Mother ship S
decision
Specification
derivation

Design requirement value

Existing boat DB

Data processing
section

3
Project DB

Data operations
&
statistical
processing

Boatshape
DB

Performance
analysis section

E

Input specification

Design factor
analysis
Pr
analysis

Hull material
analysis
Cockpit location
analysis

DB characteristic
analysis

Fig. 1 BIDS system configuration

2.1 BIDS DB &4

2 AFE AEHES &8 X wg} AuA B A
“ (Interceptor craft)¥} 72 147(783%]), AFA HE(6663)
a8z Y HEN2E]) 5 AR do, F 7000 FHoll &
Sl HEQ I/MAAARE AHUS T3l =3 2 =AM}

Atk

B

7] FoAF AAo S A

o-&¢, BIDSo| ®AlE 444 DB & A AA9] AF
Qi AAE= g, AT Ay dye] A=A FE
2kel A BIDS®] DB7}F o gt 50| de=Xx& WA &lst
Ak webx HA DB Wl A3 BREES Hol(LOA), =
(Max. speed) 28] & EZA9(Speed coefficient, Cy)oll &
AP (Hull form) 7o) REAA AA &S & F U=
EAQN 37HA] A QIALE gk BEAAS 2 E Fa) UE
Ribci=2

7F4 WA, Fig. 2= BIDS9] 1A DB} 2854z i
¥ DB ol A qle]e] Aol WMe(5m HA)dl tigh Aol xE

e e gl

5 Eengiilines of sonts (2 | of beats Gy | of hoats (&> | of boats (&
1 5 (m) fod 10 (m) 15 1] 14 1
2 10 m) fod 16 (m) 399 16 376 7
3 16 (m) ol 20 (m) 257 36 216 3
1 20 (m) ~ 25 (m) 73 16 56 1
5 25 _(m) ~ 30 (m) 10 9 1 0
6 30 (m) fod 36 (m) 2 1 1 0
7 36 (m) ~ 40 (m) 1 0 1 0
8 40 (m) ~ 45 (m) 1 0 1 0
(a) Allboats (b) High speed patrol/interceptor crafts
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* Max.length: 42.200 [m] , 7
* Min. length: 7.620 [m]

Number of boats
S~ % ow oo ow

Number for length range Number for length range

Fig. 2 Length distribution for each boats within BIDS DB
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oY Speed range o sonts (a3 | of boats (& | of beats (o) | of hoste (@
1 5 (knot) ~ 10 (knot) 46 0 46 0
2 10 (knot) ~ 15 (knot) 103 0 103 0
3 15 (knot)  ~ 20 (knot) 121 0 121 0
4 20 (knot) -~ 25 (knot) 196 0 196 0
5 25 (knot)  ~ 30 (knot) 105 0 104 1
6 30 (knot) ~ 35 _(knot) 89 6 83 0
7 35 _(knot) ~ 40 (knot) 7 2 5 0
8 40 (knot) ~ 45 (knot) 5 1 2 0
9 45 (knot) ~ 50 (knot) 15 13 2 0
10 50 (knot)  ~ 55 (knot) 12 10 2 0
11 55 (knot)  ~ 60 _(knot) 12 11 1 0
12 60 (knot) ~ 65 (knot) 19 18 0 1
13 65 (knot) ~ 70 (knot) 10 9 0 1
14 70 _(knot) ~ 75 (knot) 8 5 1 2
15 75 (knot) ~ 80 (knot) 1 0 0 1
16 80 (knot) ~ 86 (knot) 1 0 0 1
17 85 (knot) ~ 90 (knot) 3 1 0 2
18 90 (knot) ~ 95 (knot) 2 2 1] 0
19 95 (knot) ~ 100 (knot) 1 o 1] 1
20 100 (knot) ~ 106 (knot) 1 [} o 1
21 106 (knot) ~ 110 (knot) 1] 0 1] 0
22 110 (knot) ~ 116 (knot) 1] [} 1] 0
23 116 (knot) ~ 120 (knot) 1] [} 1] 0
24 120 (knot) ~ 126 (knot) 1 0 0 1
(a) Allboats (b) High speed patrol/interceptor crafts
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Fig. 3 Speed distribution for each boats within BIDS DB

Table 1 Hull form type according to speed coefficient

-3

Hull form type Speed coefficient, Cy
Displacement < 05
Semi—displacement 05 - 15
Planing > 15
& Hall form eype | 0 e | o hoats- s | of boata (o) | af noate ta)

Cv < 0.5 Displacement 0 0 0 0
0.5 ~ 1.5 Semi—disp. 293 0 293 0
Cv > 1.6 Planing 465 78 373 12
(a) Allboats (b) High speed patrol/interceptor crafts
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Fig. 4 Characterization of hull form for each boats within
BIDS DB
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Table 2 Requirements for high—speed boat
Items Specification
Operating purpose Patrol/Interceptor craft
Length abt. 50ft(=15m)
Speed abt. 50knot ©]%
3.2 FXF= £F Y HE
® Kind of Boat
® Required Boat LOA (m)
® Required Boat Max. Speed (knot)
(Patrol/Interceptor craft) Database
100.000
90.000 .
80.000 ’
~ 70.000 s 00 o .
N . | Y . .
=§ 60.000 o eeemage oo e, -
b4 ."."".'-----.---...,_._,_,___'_ ________
3 50.000 e e
& . * o . ® se o
E 40.000 O
S o
a 30.000 o’ . . o
20.000
10.000
@ Targetship
0.000
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Boat length(LOA)
Fig. 6 Input to the requirement for design ship
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Fig. 7 Mother ship decision
Photo source : http://rpdefense.over-blog.com/

) (& 7

Boat No. 1001
Boat Name S ) DV15RWS30  Small and high—speed boat
Boat Nation (Builder or Design) (=) -) France (CMN) Nstion
desctiption  pyrpose -) -) Patr ptor craft) ceptor craft)
Hull Type -) - N/A
Production or Desiga Year (=)  (vyyy.mm.dd) 2018.01.25
Leagth 0. A €.0.4) @) 16.600 15.000
Leagth B. P. (L.B.P) @) 14.500 14.000
Length W. L. .w.L) (@) 12.800
Breadth ® @) 3.000 2.900
Yain vion Breadth W.L. ®VL @ 2.500
Depth ® @) 2.000 1.900
draft @ @) 0.800 0.800
Headroom @s) @) N/A
Deadrise Aft. @aft) (deg.) N/A
Bost Lightweight awn (ton) 7.200
[Feizia Full Load Weight WD) (ton) 14.700 13.700
Complements (Comp.)  (person) 4 4
Spead [ (knot) 50.000 50.000
Engine Description ) - 2.x MAN R6-800(588k W) User Option
Engine Power &) ) 1677.016 1500.000
Crusing Range &) (am) 350.000 300.000
Machinery  Fusl Oil Tank Capacity (& (titer) 2200.000 2100.000
Water Tank Capacity (& (iter) 300.000
Wasts Tank Capacity (& (iter) 200.000
Propulsion System - -) Surface Drive Surface Drive
Hull Matetial -) (&) Composite Composite
Classification -) (&) BY BV
Coclpit Location ) - (Backward) (Backward)

Fig. 8 Derived initial principal dimensions for design ship
by BIDS
Mother ship data source : https://cmn-group.com/

draft / Depth @n) - 0.400 0.421
L.B.P/ Breadth (Lbp/B) (& 4.833 4828
L.0.A/Breadth (Loa/B) - 6.167 6172
Dimension  Breadth / Depth ®/D) - 1.500 1.526
Eatio L.B.P/Depth awm &) 7.250 7.368
L.B.P x Breadth x Depth (LBD) (m®) 87.000 77.140
L,B.P x Breadth x draft (@Bd) (@*) 34,800 32.480
Black Coefficient (cb) -) 0.412 0412
LWT / LBD -) (ton/m*) 0.093
Weight LWT / LBd - (ton/m”) 0.222
Ratio FWT / LBD ) (ton/m?) 0.169 0.178
FWT / LBd ) (ton/m*) 0.422 0.422
1) (knot, m) 13131 13.363
Speed
Length v/LB.PY® &) (knot, t) 7.249 7.378
Rati
o -) (@m/s, m) 6.756 6.875
) @s) 1554,938 1475.000
Power Conversion
- W) 1176.454 1119.000
Admiralty Coefficient (Cadm) - 482.401 483.900
Speed
Breadth  V/(@xB)” - @, 4.741 4.823
Ratio =)
Rals of (0.13 x L.O.A x B)*® &) (ton) 14.863 13.448
light
crafts(KR) (Satisfaction) ) -) (Light crafts) (No tight crafts)
Rule of high 716 % Disp. 1" =) (kaot) 11.207 11.077
speed and =
e s Mox. Speed - (kaot) 26.000 25.000
®R) (Satisfaction) (&) - (High speed and light crafts)  (High speed and light crafts)

Fig. 9 Calculated values by derived principal dimensions
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Fig. 11 Scatter plot of speed coefficient for speed[correlation
coeff. = (+) 0.924]
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Fig. 12 Scatter plot of speed coefficient for speed by
revised breadth[correlation coeff. = (+) 0.924]
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Fig. 13 Scatter plot of lightweight for lengthl[correlation
coeff. = (+) 0.924]
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Fig. 14 Scatter plot of full load displacement for
length[correlation coeff. = (+) 0.925]

W PURFOSE OF BOAT Patrol/Interceptor craft
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g
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»
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Fig. 15 Scatter plot of lightweight for LBd[correlation coeff.
= (+) 0.948]
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Table 3 Results of performance analysis for design ship

Ttem Results of Initial dimension
performance analysis by BIDS
Need to increase B
Main (B is 3.85[m] or more, LxBxD(d):
dim. D and d require more | 15%2.9x1.9(0.8)[m]
detailed analysis)
Hull . . .
. Suitable hull material Composite
material
Weight Need to increase LWT LWT: 7.2[ton],
& (appr. 9711 ton]) FWT: 13.7[ton]
Req. 1,500[hp] or more | 1,500[hpl(1,125[kW])
power
Prop. Suitable prop. system Surface drive
system
Cruising Suitable cruising Range: 300[nm]
range range for Fuel Oil Fuel O.: 2,100(liter]
Comp. Up to 7[person] 4[person]
available
COCk.plt Backward-Middle Backward
location

. Cockpitlocation_:_Backward or Middle |

LWL:128
L.0.A:14.0

L.0.A:15.0

By 3.47
B:3.85

Fig. 23 Derived specifications for design ship(unit: m)
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Fig. 24 Boats with specifications similar to design ship
Photo source : http://www.amadaboat.com/

Table 4 Comparison of principal dimensions with existing

boats

Item (a)(Diff.,%) (b)(Diff.,%) Design
LOA[m[ 15.78(5.2) 14.89(0.7) 15.00
Breadth[m] 3.98(3.4) 3.72(3.4) 3.85
Depth[m] 2.21(16.3) 1.95(2.6) 1.90
Draught[m] 0.79(1.3) 0.76(5.0) 0.80
Comp.[p] 5-10 6 up to 7
Speed[knot] 50.3(0.6) 52.0(4.0) 50.0
Rangelnm] 300(0.0) 262(12.7) 300
Power[kW] 1,600(42.2) 1,066(5.2) 1,125
Propulsion Surf. D. Surf. D. Surf. D.
Material Comp. Comp. Comp.

Boat data source : http://www.amadaboat.com/
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