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On the Optimum Preliminary Hull Form Design

by Hull Form Transformation Technique
by
K-Y Lee* - W-S Kang*

Abstract

In general, preliminary hull form design is performed by changing a parent hull form using a
computer to satisfly given design requirements, e.g., principal dimensions, displacement, Lcp, and
etc. Principal dimensions, Cs, Lcp and midship sections are the only parameters to be modified in
the traditional hull form variation methods available for preliminary design.

In this paper, a method is presented in which local cross sections as well as principal dimen-
sions and midship sections are modified according to design requirements. The method gives hy-
drostatic curves of modified hull form simultaneously. An optimization technique to satisfy the
constraints of hydrostatic characteristics such as maximizing KM as a design requirement is

also considered.
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Fig. 2 Parent hull form of a GT 3,700 ton class
passenger car ferry with twin skeg stern
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Fig. 3 Example of Z coordinates transformation function F:(X), Fs(Y) and F,(Z) to generate deadrise
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Fig. 5 Example of Y coordinates transformation function Fy(X), Fs(Y) and F¢(Z) to change bilge radius
and bottom tangent line
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Fig. 7 Example of Z coordinates transformation functio
and side tangent line

Fig. 8 Change of bilge radius and side tangent line
of the hull form shown in Fig. 6 by transfo-
rmation of Z coordinates with F7(X), Fe(Y)

n Fi(X), Fo(Y) and Fo(Z) to change bilge radius

Fig. 9 Parent hull form of a DWT 7,400 ton class

multi purpose container vessel
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Fig. 10 Example of Y coordinates transformation function Fy(X), Fs(Y) and Fe(Z) to change section
character

KRR 244 T 29k 19874 6J]



24

@ Fo(Z)ol 93 21948 54 & 1%44ii il
A ¢ Qe 2 ol 2ddte] g Fo| Ft
EE Fadd 2z W3S F(YDEA o 24
Bte] A Fe] dAEA fAHA G FR(XOE TY
B Yol A wgheke] 0o] =% dy Ao ¥F

oz WaF F(Y)%Fe(Z2)% A F7HAA e

2.2.4. Stem 2 stern ¥4 ¥ 3}

Stem=} Stern & 49 ko] & WAy A & A5
43 Z#H 52 Fig. 124 vy de &5 F(XD),
Fo(Y), Fo(Z)2x Hgeln] Fig 139 H4es
AA 4 gl olw} Fo(Z)el 98 stemst
4 HEl A2 F(Y) A stabwol st dAsA £

X; = END OF PARALLEL KEEL PLATE
Xg = END OF PARALLEL MIDDLE BODY
Yy = HALF BREADTH OF SHIP

)
stern 3 4+
)

I3 =
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Fig. 12 Example of Z coordinates transformation function F7(X), Fy(Y) and Fe(Z) to change stem and

stern contour
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parent hull form by transformation of Z co-
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Fig. 14 Example of Y coordinates transformation function F;(X), Fs(Y) and Fs(Z) to change local region
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Fig. 20 Transformed hull form of the parent form
shown in Fig. 19

Table 1 Hydrostatic parameters of the parent form
(P;g 19) and transformed form (Fig. 20)

Parent |[Cs & Led  Ku

. Pmmeter form | Change | Maximize
Ler m | 88.800 88.800]  88.800
B m | 15.500] 15.500]  15.500
T m 5. 780 5. 780 5. 780
y m? | 5,858.0 5,480.00  5,489.0
Lea(fr. ©, FWD:-)m | 2,252 0.178)  0.178
Kp m 3.077 3. 100 3. 106
Ay m? | 1,166.0| 1,150.0] 1, 155.0
Ler(ir. ©, FWD: +)m | —0.338 —3.543  —3.603
s m? | 1,963.0] 1,936.0{ 1,937.0
K m | 103.582| 111.485  112.829
K m| 6517 6503 6528
Cs o | 0736 0.690  0.600
Cr o1 o710 0698 060
Cy /1 0994 o 992‘ 0.992
Cur /| o8] 0.8 0.839
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