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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
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e} Eenaliancy of sonta (2 | of boata Gy | of hoate (&) | of boats (&)
1 5 (m) -~ 10 (m) 15 0 14 1
2 10 (m) -~ 15 (m) 399 16 376 7
3 15 (m) -~ 20 (m) 257 36 216 3
4 20 (m) -~ 25 (m) 73 16 56 1
5 25 (m) -~ 30 (m) 10 9 i 0
6 30 (m) -~ 35 (m) 2 1 i 0
7 35 (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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g

Number of boats
Number of boats

s @

Number for length range
(c) Cruiser boats

Number for length range
(d) Power boats

* Max.length : 21.336 [m]
* Min. length: 8.500 [m]

* 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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o Sreedlianse o vonta (2> | of hoata. (s> | of hoats (o | of osts (>
1 5 (knot) fod 10 (knot) 46 0 46 0
2 10 (knot) fod 15 (knot) 103 0 103 0
3 15 (knot)  ~ 20 (knot) 121 0 121 0
4 20 _(knot) fod 25 (knot) 196 0 196 0
5 25 (knot)  ~ 30 (knot) 105 0 104 1
6 30 (knot) fod 35 (knot) 89 6 83 0
7 35 (knot) fod 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) ~ 85 (knot) 1 0 0 1
17 85 (knot) ~ 90 (knot) 3 1 0 2
18 90 (knot) ~ 96 (knot) 2 2 1] 0
19 95 (knot) ~ 100 (knot) 1 o 1] 1
20 100 (knot) ~ 105 (knot) 1 [} o 1
21 105 (knot) ~ 110 (knot) 1] 0 1] 0
22 110 (knot) ~ 115 (knot) 1] [} 1] o
23 115 (knot) ~ 120 (knot) 1] [} 1] o
24 120 (knot) =~ 125 (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
Ccv Hall form type The number | The number | The number | The number
YP° | of boats (a) | of boats (b) | of boats (o) | of boats (0
Cv < 0.5 Displacement 0 0 0 0
0.5 ad 1.6 Semi—disp. 293 0 293 0
Cv > 1.5 Planing 465 78 373 12
(a) Allboats (b) High speed patrol/interceptor crafts
500 . P
450 80 78
" 400 w7
i m g
N Yy 50
L 260 N
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i 3
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P 10
4 ) e o
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Fig. 4 Characterization of hull form for each boats within
BIDS DB
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Items Specification
Operating purpose Patrol/Interceptor craft

Length abt. 50ft(=15m)

Speed abt. 50knot ©]%

3.2 FeX+ EE L HE

T

® Kind of Boat | Patrol/Interceptor craft
® Required Boat LOA (m) 15.000

® Required Boat Max. Speed

(knot) __50.000

(Patrol/Interceptor craft) Database

100.000

90.000 .
80.000
70.000 .
60.000 -

50.000

40.000 L

Boat speed (Max.)

30.000 . .

20.000

10.000

@ Targetship

0.000
0.000

5.000 10.000 15.000 20.000

Boat length (LOA)

25.000 30.000 35.000

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/
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Boat No. 1001
Boat Name &) ) DVI5RWS30  Small and high-speed boat
o Nation (Builder or Design) () - France (CMN) Natioa
desctiption  Pyrpose ) - Patr ptor craft) ceptor craft)
Hull Tyve ) - N/A
Production or Desiga Year (<)  (vyyy.mm.dd) 2018.01.25
Leagth 0. A. @.0.4) @) 15.500 15.000
Leagth B. P. @.8.P) @) 14.500 14.000
Leagth W. L. @w.L) @) 12.800
Breadth ®) @) 32.000 2.900
Yain vion Breadth W.L. ®WL @ 2.600
Depth @ @) 2.000 1.900
draft @ @) 0.800 0.800
Headroom as) @) N/A
Deadrise Aft. Qaft)  (deg) NA
s Lightweight awr) (ton) 7.200
[eisia Full Load Weight FWT) (ton) 14.700 13.700
Complements (Comp.)  (person) 4 4
Spesd [z (kaot) 50.000 50.000
Engine Description - ) 2.x MAN R6-800(588k W) User Option
Engine Power - () 1577.016 1500.000
Crusing Range - (am) 3250.000 300.000
Machizery  Fusl Oil Tank Capacity - diter) 2200.000 2100.000
Water Tank Capacity - diter) 300.000
Wasts Tank Capacity - Giter) 200.000
Propulsion System ) ) Surface Drive Surface Drive
Hull Material ) ) Composite Composite
Classification - -) BV BV
Cockpit 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 4.828
1.0.A/Breadth (Loa/B) ) 5.167 5.172
Dimeasion Breadth /Depth /D) ) 1.500 1.526
D L.B.P/ Depth a/m -) 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 ©n) -) 0.412 0.412
LWT /LBD =) (toa/m?) 0.093
Weight LWT /LBd =) (ton/m?) 0.222
=g FWT /LBD &) (oo/m®) 0.169 0.178
FWT / LBd - (ton/m*) 0.422 0.422
) Genot, ) 13.131 13.363
Speed
Length v/LB.P"® - (knot, ft) 7.249 7.378
e ) (m/s, m) 6.755 6.875
- s) 1554.938 1475.000
Power Conversion
&) ®W) 1176454 1119.000
Admiralty Coefficient (Cadm) - 482.401 483.900
Speed
Breadth  V/(@xB)” - @5 ’)”/"v 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 e o Max. Speed -) (kaot) 25.000 25.000
(Satisfaction) ) ) (tigh 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]
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Fig. 20 Hull material distribution for high-speed
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Fig. 21 Propulsion system distribution for high-speed
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Specd rngs of s | T s of | Tog mmir o | T sumle o | The et of
1 5 (knot) ~ 10 (knot) 0 0 0 0
2 10 (knot) ~ 15 (knot) 0 0 0 0
3 15 (knot) - 20 (knot) 0 0 0 0
4 20 (knot) ~ 25 (knot) 0 0 0 0
5 25 (knot) ~ 30 (knot) 0 0 0 0
6 30 (knot) ~ 35 (knot) 1 5 0 0
7 35 (knot) ~ 40 (knot) 0 2 0 0
8 40 (knot) ~ 45 (knot) 0 1 0 0
9 45 (knot) ~ 50 (knot) 4 9 0 0
10 50 (knot) - 55 (knot) 0 9 1 0
11 65 (knot) ~ 60 (knot) 0 9 2 0
12 60 (knot) ~ 65 (knot) 1 13 4 0
13 65 (knot) ~ 70 (knot) 1 1 4 3
14 70 (knot) ~ 75 (knot) 0 3 2 0
16 75 (knot) ~ 80 (knot) 0 0 0 0
16 80 (knot) ~ 85 (knot) 0 0 0 0
17 85 (knot) - 90 (knot) 0 0 1 0
18 90 (knot) ~ 95 (knot) 0 0 2 0
19 95 (knot) ~ 100 (knot) 0 0 0 0
20 100 (knot) - 105 (knot) 0 0 0 0
21 105 (knot) ~ 110 (knot) 0 0 0 0
22 110 (knot) -~ 115 (knot) 0 0 0 0
23 115 (knot) ~ 120 (knot) 0 0 0 0
24 120 (knot) ~ 125 (knot) 0 0 0 0

(a) Forward (b) Middle

]

Numberof boats
Number of boats

voovogvafleosiiioesoosooso

123450678 9101112131415161718192021222324

1234606738 9101112181416161718192021222824

Number for speedrange Number for speed range

(c) Backward (d) Throughout thelength of the hull

Number of boats
Number of boats

s

000000

123450678 9101112131415161718192021222324 123450678 9101112181415161718192071223824

Number for speedrange Number for speed range

Fig. 22 Cockpit location distribution for high—-speed
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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

. Cockpit location_:_Backward or Middle |

LWL:128
L.0.A:14.0
L.0.A:15.0

By, 0 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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