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[Mei0] =

oS HE, SEA

p. 37/~38

— Cg(Block coeff.)2t CplPrismatic coeff.]

C, (Prismatic coefficient, T HI=)

5
ﬂ C; (Block coefficient, W& H|)

7

under water
hull form

V= 6:113]]/\.9_24

(moulded volumd of displacement)
’4uko] Z o (LWL or LBP)

=X

lob _PI

L
B
T

[l
of ofk

PN
T

A, :maximum transverse underwater area -

under water

hull form

..........................................

V= 633“*&7@

(moulded volumd of displacement)
L =%11}F2] Z] o|(LWL or LBP)
=X 2] == 0}o]| A 2] 3] vhH A

C =% T Al = (midship coefficient)
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‘=2 8F3 Cp Curve
'— VLCC(Very Large Crude oil Carrier)

LBP 320m L/BS.3 CB 0.81

B 60m BIT 2.85 LCB 3.4%
T21m Fn 0.147 CM 0.998
BL7.5m (2.3%L) Bulb Area 16.7% AM

(BL: Bulb length)
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il 3 a2 201 B8 AHXI(LCBIS HEB

x 1-Cp, HEEH
x Lackenby M¥ Variation &

x Swing method
x Weighted modified swing method

25 @sRAL
Computer Aided Ship Design 2008 - PART I: Curve & Surface e goitoonsiion. s

b.



CP Curve
(4,100 TEU Container ship)
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=21: Lackenby, On The Systematic Geometrical

| 5 &7 =9
rA &I §I- H I' H'I Variation of ship forms, 1950, RINA , p.290
—_ O

o
L ({1

- "1-Cp
g e

I'.E

Given : MUIE FHIHO| C, , 6C,
Find : ox,,

a.f a.f

v' Assumption : “J|Z=MO| U
O] 201 AXI(1-x) ™ E L
uio] MO ZOjue AKXl 1
(x+0x)2Q] Hl= J|IEM 9 (1-Cp)$’.|
= M99 1-(C.+6C;) 2l It
7|'EI.”

C,=C,/C,

5C, : C,0 Wale :
x : Midship & 2 F-E] 9] o] ¢] w7t A :
Sx: Midship©. 226 Ae] ol 9% Awrwio] o] 53 Aeli 57,1, Habe
=, 6C,5 WSk JdH e olF A | X :Midship & 2 F-E] §FZ
h: Midship©. 25-€] 5C,°] ZA7172] Az Lyl A Feme]
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L ha hi .
| o 1
(Cpt&Cp)
/ CPa ' ﬁ ﬁ Cpy
/4 [LCB sLCB \ ¢

x,.x,2 22 = MidshiplIM 20 X = 8BS + 8L

o=y al/Tol

oG C8 W=

x : MidshipS. Z5-8] Je]9] st ztx]e] A

Ox : Midship2. Z5-E] Al xo] Y3+ Bchwo] o] 53 A
=,0C,% WSelE ST 9] ol F A

h : MidshipS. Z5-E] 5C,° A7 Al

L, :Parallel Middle Body (¥ ©tH A o] 2 FFo] dute] Zo

SL, : L,°] WA 3s=F
¥ :Midship . = 5-E
yoxol 91X g

1 S8 Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA , p.295
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PGz Cpl S
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Ox : Midship 2. 258 A 2] x°l
=, 0C,5 WEEe ﬁ%

h: Midship2. = 5-¥ 5C,° &

FeE7x 9 Az
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SL, : L2 W3}
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Swing station Method
'I,E'_.L-"j"
Swing station method: 99 d&E Z0|WE2F ‘Shift” A|H LCBE £
>Hi=g0| YA 810] LCB Bt= HHAOGI X K= Yit
JIEMSO| CHE CHHN TM(IN £HOS SUB AT 0 NI (SO Y
- o =% e
! L~ i Y
P " LCB  6LCB e |
,f’f’ ! F_m - | \\h\
f«"'/{ 4 1 : T 97' _y ; \x
L | : Hl / CON IR
= ! - MM
A i C = —
——

OoLCB : the required change in LCB position

y : the position of the vertical centroid
T
of area above the base(VCB)_ J‘O - Awp (2)dz
y =
\Y%

>7 2t 850IM2 $AMBNS 0|
7011, 018 HS8XOZ Lik0f 7

TO 11—

JIM= NormalizingOlO At

Hisko] 1 X} QWE
eh(KB, VCB) ( H,
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| 1 —-C,” Variation 29| H& el
W-’p " N
(1) W>EE DO, SYmAI} gl 5 N
Atto] AQ(fl= O LMo MY ol e
(C,21 C,o1 212 UE) 2 F HHFHAZE + 8llt B | c
["1”*-'?'- or RHIF HIYE W] 5C
_ Pra P, )
5xf’a —Tﬁ—xﬂa) éLP_ﬂa —1 C (I_LPM
H&i; 4 o P P
. 4 D
; c,=C,/C,
L, :Parallel Middle Body(& HH A 0| 22 £ 29| M40 Z0))
x: Midship @ 22 E 20| o| A MIIX| ] Hel
(=[S . ho S . ¥ :Midship @ 2 SIE{ HHE M 0| £ AEX| O] H 2
. v 0l YIXISH I O] B H) O] HAH|S SUE YHHHOZ 1=k
s et i JE—
p I oL, : 1,0 ot
% T f___ N & Midship@ ZEE Hal <0l XIS LT 0] 0|58 Hal,
T Dial n 1= Z, 50,8 MEOH= REHO| 0|S Hal
m c h: Midship@ 2] 5,0 S AKX Hal
21 120 EAB= 018 USAIIDT B e LIHE HSAL >
C, ot HEE0 HFELD =, % L= ME HYIAIE + Sl
(3 i3S DOIW, SAWMS)} = MU0 ALAE SYWMLIO| SO gIO|
HIN®OS HAAZ = STt =, ¢, = HOIAIII AT SILIE SHA EATAM o]
Z0IT HldIol 312t
(4) BIEE ¢, qM0M =32 201 B X = &AIXI0 260
elo|= IiIOFé* T o r.:’f) SDAL 16
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F

ox, = Fra (1 -Xx )
N 13 d ” fa T 1 J.a
~_‘Lackenby &&" - General Case -G,
. ' _ <General Case>
Given: CPf,a > 5CPM > Ll?,ga > 51’}},0 > xf,a > xf,a Basis Form: Any extent of parallel middle body
Find: §xf Derived From: Any required change in prismatic
“ coefficient and extent of parallel middle body
©O) oL _ L 1-C, )
L SL Sx. =(l—x. Pre N T These 8L, TR
Pra pfa f.a ( ,a) 1_ Lpfﬂ Af’a [ Pf,a Py, (1_ Lpﬂa)]

%1 28l Lackenby, On The Systematic Geometrical

Variation of ship forms, 1950, RINA , p.294, 308

4(1 'Cp”tcl;a

(4,,=C, (1-2%,)-L, (1-C, )

C,=C,/C,

5C, : Cp0] W3
x : Midship . Z F-E] Q9]¢ SJatw7t=]e] Az

Ox : MidshipQ- 258 Ag] xo] ¢+ Aol o] 53k

=, 6C,5 WHdhes Fde] olF 7Y
h: Midship .- Z5-E 5C,2 FA74A ¢ Ae

A,

|

CBQl

3L
SR

(=]
g JMS

P
o

0f
ALL

<“Lackenby H}tH”0] EXI-
11 Parallel Middle Body(Z,
2] 01 & S==Dt 2Kt

I-IQBI' A Oll:l.

| tHOH Forebody@} Afterbody®l CptHZE

MO

=T —i

L, :Parallel Middle Body (3 @t % o] 7o F-1H o]

SL, : L,%] W3t
¥ :Midship & Z 5§ 1
yxoll #1Ag Sk

ol et xEe o 4
FO0IM Creiot o
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Zt1 28l Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA , p.294,306,308,309

® hy, 710D
“Lackenby %" - General Case Given: €, .G )L, 3L, %)
@™ “Lackenby BHH” <General Case> Find: %/,
Given: CPM, Ly, Ly s % 0%, — [ B, {1 oL, '(I_C””)} SL, -(1—2@[)}
Find:  6x,, Gl €0-h) ? (=L,,)
] et B, (76, 25 —3k 2L (-2
é‘xm_(l_Xf, ){1_ A« fa (l_ L ) (Af,ﬂCPf,u(l2x/‘,u)Lp,,u(1CP/J)),LB/’GCp“’ |:2x’/’a 3k/:1 Lp"” a 2x/"")i|
.(4,,=C, (1-2%,,)-L, (1-C, )) fa
h. & A0 #0l OIXI25C, It =Mk !
@ s¢,, WU' '@k, T0Hs A2 @A Ol S $,5C, Ol HOH Rajot, |
Given: Co, 5CP,‘ (h,)) LCB, SLCB . .
| 1
Find: 6C; : Given: C,, 5Cp,Lpf’a,5LPf’a, LCB, 6LCB,k,, :
I Find: 6C |
2[6C,(h, + LCB)+ SLCB(C, +5C,)] —rind: O, .
P I 2(8C, (B, +LCB)+S5LCB-(C, +5C,) |+C, 6L, —C,-5L, !
W) | B, +B T :
I f a I
2|6C,(h, — LCB)~SLCB(C, + 5C, )| | 2[8C (B, —~LCB)~SLCB-(Cp+5C,)|~C, -6L, +C,-5L |
oC,, 0 sc - » By P P 7 190%p Tha 1Ok, |
hf ha < | Pa B/‘+Ba 1
| (4,.,=C, (1-2%,)-L, (1-C, ) :
' C, [2%.-3k.2-L, (1-2%,,)] '
C,=C,/C, : B, = Pra fa K a /. [ (1-C, )-C, (1-2%,,) :
e A4, f.a 1—
5C,:C,0 Wak T S R S b :
x : Midship©. 2 F-E] Q1] o] tw7}=] o] Az i L, :Parallel Middle Body (3 Tt A o] 2 F-F-o] Mule] Z o))
Sx : Midship©- 2B 72| xoll 123 Gekwdo] o] &gk 72, SL, : L,°] W3l
=, 0C,E Wt Juwe ol Az | ¥ :Midship©. 2B MIE AP 0] LA o] A
s Midship &2 5 6C,21 A7) %) vl 1A% gerdel WAv] olul WANe TN JuHHen i gk
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ZEt1 28l Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA | n.294

“‘Lackenby 2" - General Case
@ “Lackenby 9H¥” <General Case>
Given: C, , Ly . 0Ly X,
Find: o&x,,
oL X _Lp (1-C, )
(- Pra Xra” s oL, B
5Xf',a_(1 xf’a){l— me-l— A‘/_,a /./1(1_ me)]}
(4,,=C, (1-2%})-L, (1-C, )
= 70D #oil <ot =sC, Jt =0 Mok !
| @k, 0K A2 @20l 0 B 2,5C, Ol LHOH Halot :
I |
| |
 Given: Cp, 6C,, L, 0L, , LCB, SLCB,,) :
: Find: 5CPM :
: @ 2[8C, (B, +LCB)+SLCB-(C, +5C,) |+C, 5L, -C,-5L, :
| 2 B, +B, I
| ’ |
| = _2[5cp.(Bf—LCB)—&LCB-(CPMCP)]—Q~5L,,f+ca-5Lp“ |
I : B, +B, I
(4,,=C, (-2%,)-L, (1-C, ) :
| — — |
CP :Cb/C : Bf‘ :CP/,,,.|:2xf - ' _Lp (1_2xfa)j| [C (1-C )—CP/ (1-2%, ) :
" ° 1 e A ,a S - 1-L
56, .o Wk B=: speciat cases i~ —— D GO ) |
x: Midship 2 255 gl eje] bzt el A 2R RO =T 5] e St ———
Sx : Midship&. ZH-E A=) xo §]Ag o] ol gt Az 5L, : , I b
=, 5C,% xee Fawe) oF A rom| k=Lt e BRUBAGanERARRNS
h: Midship©. 238 5C,°] $H7442] 72| oo Areap, e, wm 80| ot B =3k




Ukt )it Lackenby Variation 284 0] |

“1-C,” variation 2t “Lackenby B8 ” <General Case>
Given : ¢, > 5Cpa,f Given: C, ,6C, ,L, ,8L, ,%,,
Find : 6x,, Find: ox,,

5L
Pra X Py ( CP )
ox, =(I-x 4L - oL L
f.a ( fa) 1— LPM Afa [ 7, Py _ Lpf.ﬂ)]

’(Afs“ = CE/,a (1_22/',41) _Lpfva (I_Cpfﬂ ))

“1-Cp” variation 218 (f] [}E ZYHHUAO]
20| Bz
Given :C,, ,C, . L,
Find : 4L, c (Lackenby & A10fl [H2)
(X“ Y
I X, — “pra e \(I—CP)
0x,, =(1-x, )| ==t L [5C, A0k, T
' ' {_ L, 4, ’ \“'fl(l_ 1)

C a
c,=C,/C, -
5C, : C,° Wshek
x : Midship . 2 5-8] ¢J 2] ¢] fetwiztx o] 7] L, :Parallel
Sx Mldsthﬁli—rﬂ 7] alxoﬂ ﬂilfz Fdwe] ol e’ A, s51,: 1,9

thMéﬁﬁd@&tfﬁﬁﬁésfﬁ@b@ 2pARFI: Curve & Surface yoxoll QA



I-Body Dlan[JH

M ME) &

E Cp=R42=E FH &)l 84F9

station 72017|

HAAHHESHO| 3sta. I Cpzfol
22 JIE=4& 2 sta.

—— for existing
- — - for desired

& MHO| stationlil 0 S0l= &
oSS JlE M2 =MHE 0|80l

_— = e —-O

0f FASHLL (5N HZE HE ALE)

Computer Aided Ship Design 2008 - PART I: Curve & Surface

Station No. Qz

B(Breadth)= T(Draftlel XtOI0fl H®t ==
Mg JI0t0l A MOl HHTE M|
G*EL
I :
(Yp.Zp) TIZTTTTTT] Zo
Bp Y,
2
T
J =7 .-D
D E T,
B B D E : for existing
=1, B—E D : for desired

f.:’..f} SDAL 21
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r

LMO| nroflle[’t TI&A|

ﬁjlﬂ Ml EE= =TJIQ EF ALOI0f] HETH 2HA

=2 ol TMAH
a/l 0.15~0.2 .15~0.18
B/D 0.25~0.3 (0.25~0.3
v 3.2~0.3 0.2~0.25
51D 0.05~0.12 0.05~0.10
6 1 B3F 100~300 mm

Oo=3d 2=

14,000 BHP Ol 5IH
14,000 BHP OIO} : 47H

\ '} i A

i TN S

o % S D A l 22

- Advanced Ship Design Automation Lab.
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7. M| Profile
. Fairin

5. Body plan
6. M=% Profile

X
(=3

=13
=t

gh

- FEHISHAHIRK1-CP

1. MES. MO CP HIA
2
H

4. CP-curve

1H8 |3. Swing station

uy
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=7 | M
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= e KO0 I
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7& 7=__ .6._ w_ D.
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e P o 2
Ik w0 pi0 m BJ x[_m ._W m
| o = O IR 1 2|8 | &
2| & ||m|E||8]|a] |
Bl |8 .| |sK] |<F >| | a7l | T
= W = o______ =0 o = A_l
b =) 0J v K Vil (am] )
= 7 K | X <
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™ S
Al |:|:|§|- ditH V="RB.T. Z
- L. O = 3 CM @
\ “1-C,” Variation 2 OIX
1-Cp Varlatlon gt
D 2 3 @ ® ® 1 © .
Function Functions Given :
Station Fractional S of Fractional 0_f moments
Area }’C%'*”@';‘]e lever fgg@] ?(5%?0 LBP = 85m, Bmld =17.4m, T mld = 4.81m
AP.0 00089 |1/4 _ |0.00223 |1 000223 |0.00223 X Hpe parallel midship body : 4.25m
18 00321 |1 00321  |0.95 003050  |0.023898
172 01196 [1/2__ [0.05980 __|0.90 oossez_Joossaz | | S HHE parallel midship body : 5.30m
3/ 02295 |1 02295  |0.85 0.19508  |0.16582
It
1 03356 |3/8 025170 |0.80 020136 |0.16109 station® T A 24
3/2 05317 |2 106340 |0.70 078438 |052107
2 06983 |1 06983 |0.60 041898 |0.25139 =902 =7 =S st
5/2 08260 |2 1652 050 oa2600 loasoo | = LBPE 2= 511, atS2 Scaling Ol A2
3 09140 [3/2 13710 |o40 051840 |0.21936
i 09926 |8 [397080 [0.20 079208 [0.15882 ||
5 1.000 2 1.000 0 0 0 =S 1.
;\fterbodeL:rr(lmU : :2}33043 : 1;81483 :]96512 C.E 0.72 HOIAAS O 1'Cp HHE O] 2} M
) 3 o — (o] 10 b
I6 00003 |1 sesizn Jozn  Jorozzs otsess || = HEOICt. OIDH LCB= BiRLOHA w-UIl Hy
7 09180 [y2 13770 oao  Jossos  [oorsas || OHCE J|EMO] C,=0.6902, C,,=0.9913C 2 J}X Bt
15/2 08377 |2 167540 |050 083770 |0.41885
8 07167 |1 07167 |0.60 043002 |0.25801 1
1772 05162 |2 100240 |0.70 076168 053528 || RIS 2.
9 03124 |3/4  [0.25680 |0.80 020504 (016435 || %y = 710 = MOlZOo= N=5
9:1/8 _ |02431 |1 |02431  |085 20660 o1mer 112 110 21,5 LCBE 2m MOIZC = 0SSt
9+1/2 _ |0.1601  |1/2 |0.08005 [0.90 007205  |0.06485
9+3/0 __ |o099d |1 00994 |0.95 009443 |0.08971
[FP.10 [00s53  [1/4  |0.01383 |1 001383 [0.01383__| A
[Forebody Sum 105159 3.96783  [1.95241
Toal Sum 30 [20.84633
0 1 2 3 4 5 6 7 8 9 10
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o 8Cp; IB
Y “1-Cp” Variation 2 Ol Xl
L e—— (/L ha
2 1. CGE 0.78 HSIAIFHEW 1-C, / (CoH6Ch)
SHEH Ol M2t MAES WS0lel. Ol | o __5F om

LCB= HigIOIAl &=01 jpazs}u AV i [LCB 5}03
JIEMO| C.=0.6889, C,=0.99132

<

a xf
x,.x, 2 R 2= MidshipHIM B XI= S E + = SHLL

J}xiBH — - -
tSEL. c 1LB T-Cu)®
Given : CP:CB:3 I.B-T C
LBP = 85m, Bmid = 17.4m, T mld = 4.81m M M
HMULE parallel midship body : 4.25m S®, <105159 /Z ,B//T %420 84633
S U parallel midship body : 5.30m  y@, -1033043 3 10 1
station® SHMHA gt > ® =20.84633 L-B-T o
JIEMOC. R .o, sC =0.69489 ,
LS T ,(V:EB-T-CMZ@j 5C, _ 0.7-0.6902 _ 0.0098
Cc, LBTC, 3 oC, =
Cy, 09913  0.9913
S : Simson 7—('.'-5-.7_*2.’:% Z@:Total sum of function of volume - O 00989

74
(&5 (@sPAL. =

dShpD gAtmat n Lab.
http/l sdal.s
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(M iz we o
" “1-Cp” Variation 2+ Ol Xl
L R S
EZ 1. CE 0.72 WAIHEM 1-C;
a0 1} SIS weiotal. ol | | LA 5 g
LCBE= WOHOHK| =Lt JP‘“’*E} : — ’
&9 C;=0. 6902 Cy=0.99132 x,,%,2] BT MidshipOl K 2O K= 2erg + 2 BICL
pIrsidiny | [L
Given : Cp,. = C I C
LBP = 85m, Bmid = 17.4m, T mld = 4.81m M —B-T M
M ULR parallel midship body : 4.25m /:
S ®, =10.5159 10.5159
S U parallel midship body : 5.30m  y@, -1033043 _310 /B/f )@M
stationt SIEHEIE 3t >0 208463 Lo %
1) 2
h, =0.57838 =0.70106 ,
8C, =0.00989 7
2) MU c, A MWL C, tlpr. C,, -10.33043
Copo Va1 (s c 310 I
a ,a Pa
M — BT — M L 2
2 S : Simpson ME2 2t = m —0.68870 ?6
\ HIZO| =& Z@M :forebody or after body sum of function of volume 7/ ‘rAummahon b



CD;

ha

Axla

= 1. CBE 0.7 “1§MI
a0l Wl MFS B2AOtCt. Ol
CBE HISIONT 2=THa JHRSHT,
JIEMO| C;=0.6902, C,=0.99132F
Jt8etLt.

[[||1cP

Cpa

LCB SLCB

&

X, 0 X
x,.x, 9] SIS MidshipWli M 2 I X[ = 22

3) LCBY!

Given :
LBP = 85m, Bmid = 17.4m, T mld = 4.81m

HHLE parallel midship body : 4.25m S @, 105159

[ e Y Ty ]
242 parallel midship body : 5.30m 3 @, =10.33043
station® SHHHA g}

2 Scd= > @ =20.84633

LCB =

! LCBO| H3}H

7|0| I:||-6t

, OLCB

At HE

h

\Y%

_ (3.96783)(3.81483)

1)

C, =0.69489
5C, = 0.00989

=(0.70106
=(.68870

Cp,
Cp

20.84633-
= 000734 // ! go@*gﬁﬂ SO EQ9
7 SEFZ U RO A&
LCB= HWOIOH| 22 %,
oLCB = Q//
[ j":) SDdéDLg A t mat27L b.

http://asdal.s



ha

(M2 s un
Y “1-Cp” Variation 2% Ol il
Y e l«
EHE21.GE 072 tHSEMI =i 1-C;
S O)f It MedE sglota). Ol
LCB= H2IOIX I Ce=Chal JPEBiCE. | A

JIEMO| C;=0.6902, C,=0.99132F
Jt8etLt.

Given :
LBP = 85m, Bmid = 17.4m, T mld = 4.81m
MUEE parallel midship body : 4.25m S®, 2105159

2 YL parallel midship body : 5.30m 3 @, =10.33043

station® S MHA gt > @ =20.84633

1)

C, =0.69489
5C, = 0.00989

C, =0.70106
C, =0.68870

3)

LCB =0.00734
oLCB =0

X, 00) "
x,.x,9] BB E Midshipli P X[ = Lt + 2 otk

&

4) X

X :Midship 22 8H

o o

-

DHE

T2aIXIC Hel

f,a

_ &0/4
xf,a:
_ 3.96783
Xp=——"—
10.5159
_ _ 3.81483
" 10.33043

!'.fﬂf)

= 0.37732//

= 0.36928//

SDAL 2

dShpD gAtmat n Lab.
http/l sdal.s



g e gy

Y “1-Cp” Variation 2+ Ol

Y )

EAZ1.CE 0.78 HIAIRZM 1-C,
LE0 Od MF S H20L. Ol TH
LCBE HolOHK] =Ll JH S,

JIEMO| C;=0.6902, C,=0.99132F
Jt8etLt.

CD;

ha L'q

Cpa '

[LCB 5LCB

Cpy

<

0]
x,.x,9 l=lS'E'_Mldshlp()llklc"'()'lII/E o1 =N"

Given :
LBP = 85m, Bmid = 17.4m, T mld = 4.81m
MUEE parallel midship body : 4.25m

242 parallel midship body : 5.30m
station® SITHHXA Zi

= L. LS 1

1) 4)

C, =0.69489
5C, = 0.00989

%, =0.37732
X, =0.36928

C, =0.70106
C, =0.68870

3)

LCB =0.00734
oLCB =0

2 B}
5) Midship@ZFH 3¢9 SaNKl9
Hel(h)

Cp (1-2x,,)
fa =
1- CPM
= 0.70106(1-2-0.37732) _ 057542
1-0.70106 4
- 0.68870(1—2-0.36928) _ 0.57838
1-0.68870 4

)f
[)

hp/l sdal.s

SDAL

Adva dShpD g A tomati

29

n Lab.



’é!—Er1 CB§O7 tHQMI l[||1c,,
LEl Wl MBS H20c). Of T
LCB= H9IOIX I Se=0al JPEet.
J|&MO| C,=0.6902, C,=0.991392F

I8 2L

CD;

ha

Cpa

&
<

T o
x,.x,0] BB = MidshipOI M 201 X[= ks + 2 B}

Given :

LBP = 85m, Bmid = 17.4m, T mld = 4.81m
U parallel midship body : 4.25m
ZHIE parallel midship body : 5.30m

station SIHHA ZF

1) 4)

C, = 0.69489 | Tx, =0.37732
5C, = 0.00989 % = 036928
2) 5)
C,, =0.70106] 214, =0.57542
C, =0.68870 | 1 =0.57838
2 CB = 0.00734
SLCB =0

6) MHIE C BDLR o, 1t U C M
§|.°7 paE-_rIGI‘EI.

sc = 2AC,(h, + LCB)+ SLCB(C, + 5C, )

7 h,+h,

2|6C, (hf = LCB)=BLCB(C, + 5C, )|
A+ h,

5CPa =

v A
= Midshiptil A d2&2 ()2 F22, M08
—?-% = fsHS= 60 AF=SHC.

sC .[0.00989-(0.57838 + 0.00734)]
& 0.57542 +0.57838

=0.01004 ,
sc 21000989 (0.57542 — 0.00734)]
=

! 0.57542 +0.57838
=0.00979 y

LCBY F=
g=

CpH gt




o
Y “1-Cp” Variation 2 GlIXI
EHZ2 1. C,E0.72 HIGIAIHEM 1-C,
SE0 Wt MY % H2olct. Olh
LCBE ¥BoHX| $=Cta Jlmiu

J|EM9| C;=0. 6902 C,=0.99132
Ittt

8Cp; IB

ha !

Cpa '
AV [LCB sLCB

&

Cpy

<

T wm
x,.x,0] BB E MidshipWi M ZOIX[ = wats +

Given :

LBP = 85m, Bmid = 17.4m, T mld = 4.81m
MUEE parallel midship body : 4.25m

242 parallel midship body : 5.30m
station® SITHHXA Zi

= L. LS 1

1) 4)

C, =0.69489 X, = 0.37732
oC, =0.00989 x, =0.36928
2) 5)
CPf =0.70106 h, =0.57542
CPa =0.68870 h,=0.57838
3) [ 6)
CB =0.00734 6C,,, =0.01004
oLCB =0 oC,, =0.00979

=
7) 1-CpHHEH Y O] 21Ol 0|5 AH
AlS HIEt O 2 5 E FATBHLL.

0l2 Midships &2 2
0ls > C, &t
A k

0.01004
X = 1-
1-0.70106

0.00979 (1
1-0.68870

7)
&, =0.03358(1-x,)
ox, =0.03143(1-x,)

a_




Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MULR parallel midship body : 4.25m

CD;

ha

Cpa

> @, =9.59788
F IS parallel midship body : 5.30m @, -1033043
station® EIHHA gt > @ =19.92831
1) 4)
C, =0.69489 x, =0.37732
5C, =0.00989 %, = 0.36928
2) 5)
C =0.70106 h, =0.57542
C =0.68870 h, =0.57838
3) 6)
LCB=0.00734 T 6C, =
SLCB=_7 ]| | o&C,, =
7)
ox, = ? I
ox, =| ? |

x; 0 X
x,.x,0] B MidshipOl M 2 01 X[= 22t + 2 BHLL
vLCBIl 2m MO| ZCZ 0|5 WS M,
1), 2), 4), 5)9]| a2 &= 1.1} S LOHH,
3), 6), 7)O| &0l HHH Al = C.
3) LCBII 2mMO| ZECZ (|s8eLZ,
2
OLCB = =-0.04706
45 4
(5LCB§A'8% L5 O scaling®l R )
.:’f @SDAL 32
ddvance: c:jSIl;pD ign Automation Lab.



Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MU parallel midship body : 4.25m

CD;

ha

Cpa

&

> @, =9.59788
F IS parallel midship body : 5.30m @, -1033043
station® EIHHA gt > @ =19.92831
1) 4)
C, =0.69489 X, = 0.37732
oC, =0.00989 x, =0.36928
2) 5)

C, =0.70106| T h, =0.57542

S

C, =0.68870| | h,=0.57838

3) 6)
LCB =0.00734) [ 6C,, =2
SLCB =—0.04706 | &C, =

a

7)

ox, = ? I
ox, =| ? |

6) MUIE C B, 5Coall SHIER C
olg,sc,, & FEtL.
sc = 216C,(h, + LCB)+ SLCB(C, +5C, )
o h, +h
f a
_2|6C, (A= LCB)=BLCB(C, + 5C,, )]

Pa 1 ’
! ,,hf + ha
v b

LCB2 £&= MidshiplilAd dZ&S (+)2 F22, 0|2
CpHistefs 71 e F2H &= ot AtEsetlt.

sc _ 2:[0.00989(0.57838 +0.00734) - 0.04706(0.69489 + 0.00989)]

i 0.57542 +0.57838
=—0.04745 y
4
sc 22 [0.00989(0.57542 — 0.00734) + 0.04706(0.69489 + 0.00989) |
ra 0.57542 +0.57838
=0.06723
—/



Given :

CD;

ha

Cpa

&

<

»
»

LBP = 85m, Bmid = 17.4m, T mid = 4.81m

MU parallel midship body : 4.25m
FHIR parallel midship body : 5.30m v @, -1033043

> @, =9.59788

=
7) 1-CpHHEH Y O] 21Ol 0|5 AH

AS HIEOZ 45 B FOHL.

station® EHMHXM gt > @ =19.92831 SC
1) 4) [ x,, = g (1_xfa)
C, =0.69489 X, = 0.37732 T 1-C ’
oC, =0.00989 x, =0.36928 -
235 Midshipg JIE22 &42(-)0I1S,80/2(+)0IS
> 5 >Losdt oz ol
CPf = 070106 hf = 044364 . O 04745 ,__‘\_\_‘ ______
L = — 1-x,)=-0.15874(1 -
Cp, =0.68870] | 5, =0.57839 K 1—0.70106( ) O ------- -0,
3) 6)
LCB =0.00734) [ 3C,, =—0.04745 e, = 00072 (1 )10 21595(1 )
OLCB =-0.04706( | 6C, =0.06723 1-0.68870° /5 == 74
7) 7)
5xf =| 2 | 5Xf =—0.15874(1 - x) 34
5xa :l f? | 5xa = 0.21595(1 —_ x) Automation Lab.
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ZEt1 28l Lackenby, On The Systematic Geometrical

EI- H I' H'I Variation of ship forms, 1950, RINA , p.290, 291
— =

,---

_2lsci(n, W LCB)+8LCB(C, + 5C,)]

. ‘ i:"':,:-'l: 2[5CP=l(
ch_ ; |B ' -_GCDf Pa
" ha ht _ \
I * 1 A
(Cpt6Cp)
jroe s w | |7 e T
A/ [ZCB sLCB \ ¢ Given: Cp, » X,
o » x Find: MidshipRZ2FH oC, 9 SaMKXI2 Helxr,,
x,.x,2] ST = MidshipUIM 201 XI1= 2SS + 2 $HCL C, (1-2%,,) &, -
hio=—" — l_xfa)]
1-C, -G
, c, (1-2x,,))
-~ ]
C -C /C = S A0 LS Q5= &1 2YE A A

5C, : C,9 W :
x : Midship & Z5-E 19 9] A ztx] 9] 7 i L, :Parallel Middle Body (3 ¥t o] 7+-& FE-o] Mule] 7o)
Sx: Midship©. 226 Ae] ol 9% Awrwio] o] 53 Aeli 57,1, Habe
=, 00,5 ek Adue] o 7w | ¥ :Midship © 28] 1t
h: Midship & 248 6C,) E417HA12] 712 yxel 919 Dol WA, olw W)




™

D

-

T O ™1

LCBE= M2} MOI9] HH+Z2| =
(CP-Curve® = (f tHO ’alOI

flio

O
0
0

e yo = o
08
Ot

=
HU
0z 08

rx or o

o

> 02
X
2 p
21
02
ald

e
T s
s =
o 1

(@)
o

i =
EL 02

-
19

01&(0.76010t= Ol=

= 08
x> 0%

e Hl

2 or M0O] Z00l UHXI

20| HHEA)

« C;,E 0.760|0IZ Ol= LCB F=HA!L

C,,=C,—0.0215-LCB

e CbJ}0.8-0.85 MTO| = H|YMO] HR

LCB= 3.5-4.0 %

o Lap/Keller=MAl:

LCB[%L] =13.33C, 9.0

-

LCB A Al, J|=ME S0 129!

Correctlon factor§ Yt SIC}.

LCB, » : FHA O JMTH)|EMO|LCBEL

LCBy, y IIEMTIE 4O M LCBR#
C,,, : Correction factor

LCBy x, :FEAOZ HASHMH| MO| LCBE
LCByx,: LCBg;uQI ZFEEZ0 7= M0 M P8t Correction factorS SOk

Computer Aided Ship Design 2008 - PART I: Curve & Surface
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« I:II'I:H”
I-A.Ia:l EI' HitH Lackenby & <General Case> “1-Cp”%‘ﬂ
| - o = 5LP,_K, X, - Lp (I_Cp ) oC
B =) “ /'”[5%.:&"/-“ﬁ] &, =—2e (1-x, )
- Pra f.a - Pra f.a _ fa
_“‘lackenby &#” - <Special Case 1> UmC, 0-25,3-L, (-G ) -Gy,
wf _________ %17 =28 V
. . — &1l 281: Lackenby, On The Systematic Geometrical
leen (_5(3 fa _O_) SL_ ___O)J 51‘ xf,a <Special Case 1> Variation of ship forms, 1950, RINA , p.292
Find: 5xf’a Basis Form: No parallel middle in the half-body,(L,  =0)
Derived From: Required to introduce parallel middle body equal
todL,,,
@ %, -(1-C, )
5x,,=6L, -(1-x, )| 1-— Core
C, -(1-2x,,)
@ BEE M2 OteH HO0IA uwl XISHCE.
, Cfa'(l_sz,a)
Yra =T e
pf,a
@ Tal x o LY BgtE, 5
a- C, ) (2x,, =3k, )
6%,,=-0L, & ~(1-2%,,)
> Py, (1_2xfa) J>
C,=C,/C, kp,: 11*%4c oA g ub A BEE ] FA)
5C, : C,2 W3 :
x : Midship ©. Z5-E] ¢l o]o] Atuzt=] o] 7¢ i L, :Parallel Middle Body (3 ¥t o] 7+-& FE-o] Mule] 7o)
5x: Midship©.ZH-8) Ae]xl 9% Fawo] o] 58 A1 51, . 1,9] Wt
5, 0C,5 WE3 Ide] olF A | X :Midship & ZHE WHEX g o] =71 2] 7g
h: Midship©- 278 5C,°] 547178 A7) L yixel 91N Fukwe] WA, ofn WA FR JuwHoR Ui g



“Lackenby Bt¥” <General Case> “«q._Cn” HHEH
rA.I gl_ I' 1 Cp ou

oL, x, - 1Ly, (1-C)
: e b . 5xf,a:(1_xf’a) L +Xf,aA [5CPM_5L[)Nﬁ] Sc. = P (l—x )
| Lackenby a8’ - Spemal Case 2> e et ey "a-c,
i :mf -— Pra —

el |

I — 11 281 Lackenby, On The Systematic Geometrical
Given: C 5C (L =0) 0L, ,Xx . = .
P Lra ra’ <Spec1al Case 2> Variation of ship forms, 1950, RINA , p.293
F] nd . 5xf’a

Basis Form: No parallel middle in the half-body -(L,,, =0)

Derived From: Required to introduce an amount of parallel
middle body equal to JL,, .,

oL, @ 5C YSL (1-C. )-x
2 2 o4 _ Pra Pra Pra fia
5xf’a—(1—xf’a) §Lp \(/ —
; . . fa Ao, -(1-2x,,)
T
. OB
Given: C,, 0C,, ha,f, LCB, 6LCB
Find: 9C»,,
, 5, - 2[6C, (h, + LC B(CP +3C, )|
Hl M
e s A0Con, —LCB)-aLCB(C, + 5C, )|
s | ()0
@, 200 H -

€,=¢,/C, o L ) MidshipZSE 0C,, o] FANY HAE,) (B

5C, : C,0 3=k T Areaf,a wrallg

x : MidshipS. ZF-E <19]9] 3 ]3"" HEZ MY O| Cp curve® 2K} HIEGHIE | L, 1 o D (1-C. )

210|1SE = Al - ° -

Sx : Midship©. 58] A2 xof < S0ISSSE dsh 5C, Pt SL, ~
s ] g e M) o curve®] 2Kt B ZHE AN A (2%, , 3, )+ C, (1-25,,)
TG WRClE B wE o et |1 ] 1-2x,, ©NgT@e, ) “H#

h: Midship©. 58] 5C,2] e _ = -

T D —— g T T =




I-A1 & H

ot

“Lackenby 8®¥” <General Case>

“1 Cp” U}g

- o
5Lm _ L 1-C,
=i ) e g, ot 80, _ %G,
7 HIH” . ! - L, 4. " (= L) 5xf,a 1-C (1 B xf,a)
" “Lackenby % - <Special Case 3 P
I :M — fa ! fa fa —
. . e : . | — 1 28: Lackenby, On The Systematic Geometrical
Given: (5CP - 0)1 LP, > é‘LPM xf,a <Special Case 3> Variation of ship forms, 1950, RINA , p.293
Find: 5xf,a Basis Form: parallel middle in the half-body equal to L, .,
Derived From: Required to change L, ,,to dL,, ,
L SL @
e 62 oL 1 l—C (x,,—L
= —l—->p p| [ox,, =—" /22 PO )
7] 1-L, (- 2x e L a-c, )
— - — —- __ ..... —_—N e — == e — K
e o 1 =
a6 “ | @ HEE U2 OreH I wAFSHLE.
‘____:___’._ ....... | .
S i Y = (1-2x,,)
; : | a
= H y ,a- ’ —_
Sl .Té f i 1 Cpf,a
*.a 7. I
el e o L . — —
e . | |o =4 x, o mwe watz oY, ,
(4] . 3
o L, [0-C,) |2%,, -3k, ~ L, (1-2%,,)] e
T I_Lpf,a Cpfa '(1_2ff,a)_LPf.a ‘(l_Cpf,a) -
C,=C,/C,

5C, 1 o] WBHY

x : MidshipS. ZF-E <¢19]9] 2

Sx : MidshipS- 258 A E] xol #1x] gk

i s é‘C?p = U]— O]”’—

1__1_.‘/]

ol A

h: Midship - Z53-E 5C,2 FA74A¢ Ae

ERNEEE e
D‘JD]-tdo] o]

[CRRE

T3 Ad,

L, :Parallel Middle Body (3 ©H o] 2 Fio] Hulo] 7o)

SL, : L,°] Ws}=F
X :Midship & Z 5-E W&

yoxol $1x% kel WA ojuf WA H|
K, 7lEAelC, e



[ Mg

N “Lackenby

-

2} 1
HitH
odu

Special Case 4>

“Lackenby 8®¥” <General Case>

u1 Cp” u}g

ox;.

== xf’a) +

oL L (1-C

Pra Xfa— Pra

1- L » 4, h

(4=C, (1-2%,,)-L,

(1 xf,a)

,(1=C, )

. . | | — 1 28: Lackenby, On The Systematic Geometrical
leen . Cpfﬂ ’ §Cpf’a s Lp s (5_LP a___O)j xf,a <Special Case 4> Variation of ship forms, 1950, RINA , p.294
Find: 5xf,a Basis Form: parallel middle in the half-body equal to L, .,

Derived From: Required to change L, ., constant, (5L, =0)
L

el N 5 5C, Yl-x, )x,,~L, )

il X =
A f.a

Cpfﬁ ‘|( —2X,,)— Lpf# -(1- C b )

_hfa 5 Pra
e L - e, Yo
epaen e e . . Given: Cp, 0Cp, h, ,, LCB, 6LCB

. Find: 9C;,,
5 TCM Vra| N 2[6C,(h, + LCB)+8LCB(C, +5C, )]
Inlslalss I NG A vy OCyy =
PN
(1) 5. - 2|6C,(h, — LCB)-SLCB(C, +&C, )
@ ke, 7O
C,=C,/C, I
k, =—2"% ; oauf oC, = AIPJ}X| O =) LAl
s ol s "= drea, | |© midshipQZSE| ;. O] SUMXIL A2 () (A
x : Midship . 2 5-8] ¢]9]¢] 3 {12 NRO| Cp curve] 28} BIHTUE | o Given: C, L, xfaakfa
i o Zolge s4 .
Sx : Midship® 2 HE] A xol . " _ _
' zl;Clpé u];—;]—lj E]@x | I, BHE MO Cp curve?] 2Xt HHZHIE ﬁls}ll . @t h o '[2xf,a IR _Lp/a '(1_2xf,a)]
= oGS WESE TE HHE M of x| 7 fa = ¥
h : MidshipS.Z5-E] 5C,°] Si= Avre‘ffa - 9| Cp cruve?] S Cp/a .(1_2xf a)_LPfa '(I_Cpf,a)

wt



ZEt1 28l Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA , p.290, 291

‘/ éZJP/,a ?UI-JI
Given: Cp,,» 9C; > Ly,
Find: ZSYEME Z0|9] WatE oL,
Cp: | i6n, Xradb Ly O BRE F11 1-CpHHE AIE
| oC,
L ha hi _ oLy, , = - (I_LP )
[ ™ 1 [ .a 1_ CP- fsa
(Cp+ECH) =
j CPa ! Cpy
AV [LCB sLCB \C
X, m xf
x,.x, 0 £2 = MidshiplI M E O XI= LSS + Z SHLL
C,=C,/C,
5C, : C,2] Wales L,:Parallel Middle Body (&t % o] 732 1o Huto] 7o)
x:Midship 255 ¢lo]¢] Ju7p=]o] 7 SL, : L, Ws}e
8x : Midship - 2H-E] 7 2] xoll 9JA] gk Jehdo] o]&3k Az, ] ubZ M o] T A 7HA]

=, 50,2 WEats gdwd 0% A1
h . MidshipQ. 28] 5C,2] SA74A2] Az

1
1
|
1
| X :Midship O 2 H-E
1
by xol AR 3
1
1
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[Term Project 3. Lackenby'_s C Variation
- M39 =420l 3 WH+T =X =4 G, Curve

SANMO YEHNE 12 SUS [, Z0|WPOS YLHEO| T
t

& plotting®t curve.
= O0M OM 2 1CBE UHEE= U Z0] =9 i3 =X & UEHH

HMHA =M (Section area curve or C, Curve) & LCB

afterbody-— - forebody
s o REEEE o e
FU iddis LAY entrance
— A

= Am
o
Sz
»
o
[
m
s
23]
= centroid
= . LCB
(]
ar
[

—t — lch \

10 o0

[00] e

station

....AL 44
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rTerm Project 3. Lackenby' s C Variation

~ M 3| HitY

I_OI_I_O

= 2401 QA AXM NAS MHOI0], MO
=QXI20| LTS B Variationlot)] M AHIS Soet

> JIEN MO QHIASIN SAS A 5 Y

I]IO

= Cp Variation &4

x JIEMHEO| & Ao| @E TJIHZ SXIOIHA SHX| Hojgso
2 18 ol é!% ISOH0! 22181 OHO] BT 4= ZAI0
10] Wt KILCBIE WH

x 1-C, HEH
x Lackenby & Variation 2t
x Swing method
x Weighted modified swing method
f 27

N
= @ SDAL
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!_Térm Project 3. Lackenby’ s C, Variation

- D=8 &% MY g% M Load

Mol EHH B9 JNE MY 39 Y Load

@

Ready

'&, Body 3700TEU_Containerbe - CpVariation-MFC IEHElEi‘
File  Edil ‘“isw Cp Cunve Help
DEE =R &7
a7 g
F= Q1A |15 CpVariation-MFC | A =% Ed-
--... SN
‘_"\3 [0 Debug
WHEZ2M gyres
Fr al Body_320KVLCC sta_info_modified .t
B S ey 57007y Continers
HFE! SHH £ ReadMend
LH 2M
H Z+=H
LH L1|E-°r‘43 =3
=R E=E |Body_3700TEL_Container, tt | = 71(0) ]
OH = AT {Input Data (= txt) | ] 1
- J

IR
f = ) SDAL 46
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[Term Project 3. Lackenby’ s C, Variation
- IO= 08 &%: G, VariationE i€t HIOIH &S

. @ Lackenby’s Cp Variationg +=%01J| 0l &AM C;, SLCB, oL, AH

&, Body 3700TEU_Containerbe - CpVariation-MFC (o= ]=2]
DeHd 288 %
Dialog
Ch: [0.65
aLce: |0

Blp : iU Cancel

12 (@SDAL __*
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[Term Project 3. Lackenby’ s Cp Variation
Y- O=13 &% Cp Variation 4

‘ ® Lackenby’s C, Variation =% &1l

#iy Body_3700TEU_Container bt - CpVariation-MFC [= ][ =[]

File Edt View Cp Curve Hlp

IR

— J|EM
— AN

w‘///‘///’/k

Ready

cfjﬁl
27 (@SDAL
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Term Project 3. Lackenby’ s C, Variation
- D203 d9: Class 7%
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rTerm Project 3. Lackenby’ s C, Variation

Lackenby s Cp Variation 13

i N HI0IH 2

g vold CCpVariationMFCDoc: :OnCpVariation()
i

Sf TODO: Add yvour command handler code here

if {m_pCpVar == NULL) return;
double Cb [0 = &.8;
double LCBDelta = 8.8

double LpDelta = 8.8;
CInputDlg dlg;

if ( dlg.DoModal() == IDOK )
1

EriEeat (o, o Hhprath)
ENaelts = dle.m FICEBE:
ouelld = ULlE.T LDy

m_pCpVar->CalcCpl();
m_pCpVar->CalcXBar();
CpVar->Calcal);
pCpVar->CalcB();
m_pCpVar-»CalcC();
CpVar-»CalcDeltaCpl);
pCpVar-*Variation();

m_pVWiew->*Invalidate();

m_pCpVar-»SetDataForCpVar(Cb_D, LCBDelta, LpDelta);

— TR T J
JNEMI| C,, C, WF 5C, ALt
A4
HEE G, RHIE G, HIY
A4
LCB, 6LCB HIAH
A4

x HiM
A4
MU, SHIE0[ A, B, C HI&

A4

MUR C,  W9tE oC,, oF FHIT

C, ¢ %S oC;, Al

A4

U 0ISHd AS HIB2E

ox 8 A

Computer Aided Ship Design 2008 - PART I: Curve & Surface
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[Term Project 3. Lackenby’ s C, Variation

— Lackenby's C, Variation 1t

- N

g bool CpVar: :CalcCpCurveForMothership()
4 HI0IH &= ¢ -
— if (m_pShipM == NULL) return FALSE}
m_pshipM-»CalcSectiondreal);
NEHO C, C, HRIFoC, Al | | i i
i /f calculate volume
v mnemgenevelty L
I'Il:“'u aul'u AI' J/ calculate displacement
—_— T Cp’f; T T Cp,a J:"I_ pShiph-3>CaleDisp():
A4 f/ calculate coefficient
1ipM->CalcCoeff();
LCB, 6LCB H| A e
/ calculate LCB
v ipM->CalclCB();
_f J:"AI_I. : return TRUE;
\ 4 5
E bool CShip::CalcVol
MUtz SHIRO| A B, C A&t t o
/ check invalid condition
if (m_pCpCurwve == NULL) return false;
\ 4
= = ! FITEIiITT 1] o . P ot
Auie Cp,f Holer 6C,, O FUHE \flgl;ng_ Cp Curve®| HHZ 0|20101 &
T MO
Cp,f Eﬂ%t 6CPa J:“AI_I‘ // set velume | » Cp Curve9] qu"% 2 U Scalelll Fo& A
+ Cp Curve9| x=: MHul0] HO|E LBP/22 U=
\ 4 ) J-IOE A-lxi
SSNINEL = L rrrsiiiiersisy .C Curveo x: X §| E A= 1?_ MAMX
SICHHO| O|S Ha| Al HIEte=Z | : | /i p Oly=: X @HUHNMS 1T dF
5} % ”Itl- } return true;

Computer Aided Ship Design 2008 - PART I: Curve & Surface
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[Term Project 3. Lackenby’ s C, Variation

' - lackenby's C; Variation k&

| EETERE

g

JIEMI| C, C, HvtF oC, Hl

Vv

HEE G, RHIE G, HIY

g bool CpVar: :CalcCpCurveForMothership()
i

if (m_pShipM == NULL) return FALSE;

m_pshipM-»CalcSectiondreal);
pShipt->CreateCpCurvel);

f/ calculate volume
m_pShipM-»>CalcVol();
/f calculate displacement
m_pShipM->CalcDisp();

// calculate coefficient
m_pShipM->CalcCoeff();

/ calculate LCE
_pShipM-3CalclCB();

return TRUE;

h

\4
LCB, 5LCB HIAt
\4
x HlA
\ 4
MUt SHHEHO| A B, C HAt
\ 4

YCEo| OIS Ha AlS HIEOE
5% B AN

E bool CShip::CalcDisp()

i
ff check invalid condition
if (m_pCpCurwve == NULL) return false;

L ST, i i iy FEITE i ey iy e
f/ set displacement
« Displacement = Volume * 0§$=9] L&

7, « 0H==9] ©E = 1.025 ton/m3
return true;

¥

Computer Aided Ship Design 2008 - PART I: Curve & Surface
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g bool CpVar: :CalcCpCurveForMothership()
i

[Term Project 3. Lacken -~ .
' - Lackenby's C, Variation X oA s
- -

. ff calculate volume
ﬂg HIOIE-I glgl n_pShipM-»CalcVol();

ff calculate displacement

—

n_pShipM-»CalcDisp();

JIEMO| C, C, HolE oC, HlLt 1,1+11nt

m_pShipM-»CalcCoeff();

= E ff calculate LCB
= = : n_pShiph->CalclCB();
II—-Itll_I"I' Cp’f, _?_I:.l_l'_l_ CP,a J:"tl' _F pM->CalclCB()
E return TRUE;
A4 : }
LCB’ 6LCB J:Ilkl_l' Ei?GCl CShip::CalcCoeff()

. ff check invalid condition
A4 : if (m_pCpCurve == NULL) return false;

x J:"AI_I. f/ calculate volume

CalcVol();

Vv : f/ calculate Cb

f) ; f7 calculate Cm (j =
¢ HIOLE oC,, HIA u

f{ calculate Cp

: C
Vv : __B

return true;

Computer Aided Ship Design 2008 - PART I: Curve & Surface 1



rTerm Project 3. Lackenby’ S CP Variation
* - Lackenby's Cp Variation 1tH

Ao ol : [=bool Cpvar::CalcCpCurveForMothership()
g . iF |:--_;_'_~_'-,--.::- — HL;__:I return FALSE;

m_pshipM-»CalcSectiondreal);

JIENOIC, G BBIFOC HIAE | (| oo

. f/ calculate volume
s : m_pShipM-»CalcVol();
I'||:||-=| Bul'u AI‘ : [/ calculate dis ement
" fl c i3 displacement
—T Cp’f, T T Cp’a J:"I_ . n pShipM-3CalcDisplys

/ // calculate coefficient

\ - i
LCB, 5LCB HIAH et

i // calculate LCB

v . i m_pShipM->CalclCB();
B B ] o o o o
X Al  [= bool Cship::CalcLCB()
| -
: {
v f/ check invalid condition
if (m_pCpCurwve == NULL) return false;
XMUH}S SH :Igl J:"A
'—-I'—I.-l_’ T'—IIT A’ B’ C '—II double momentlst = @.8:
. double area = 8.8;
Vv : double LCE = @.8;

B ¢, BOHE oC,, OF PHE
Cp.¢ BIOHE 5C,, AIM

/) cateuiate | *LCB =Cp Curve® X 1X} 2HE / HA

\ 4
250o| 0| Hd AlS HIB2 : O WS X DHE
— E A} E - FEFEFrrrrrrrrrrrsr L CB == TrEEy

return true;

HU
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[Term Project 3. Lackenby’ s C, Variation
' - Lackenby's C, Variation 1}

ME HI0IEH &S

T TR

A4

JIEMO| C, C, HotF oC, Hl

MUR G, U G, HIM

A4

LCB, 5LCB HIAt

A4

MUIZ SHIEO| A B, C HlA

A4

389 OIS Hel AlS HIB2 =

5)CEJ:"|'

Computer Aided Ship Design 2008 - PART I: Curve & Surface

C _ Bfa vf’a 1
P, -
f.a jL
Cu ~ BT Cy
= bool CpVWar::CalcCp()
i
if | == NULL)} return 5
B1: SFREREETE TR F TR F T T F TR EF TR EF T TR d i i T Ed R T i d i fiiiiid
’y
alculate Cp (aft, fore)
. MHIS BB (= C, Curve] MEIS S}
____________________________ S mEoZ jg 4 Qg
eturn TR
¥
25 (@spAL...»
y dShpD g Atmat n Lab.
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[Term Project 3. Lackenby’ s C, Variation
' - Lackenby's C, Variation 1t

ME HI0IEH &S

ganol OIEJ'IEI A4S HIZCE
= AU

Computer Aided Ship Design 2008 - PART I: Curve & Surface

T xf a
A 4 ’ Af a
JIEMQ ¢, C, HRAF 5C, Al
g kool CpVWar::CalcxBar()
A4 { if ( == NULL)} return 5
I._'Iﬂ'—?— CPf, —|—|_-|- CP ”I .................................................................
B FFLIFET R E TR R EEEF TR T F LT FETFERFF R EFid b iidd it
| Iy
LCB, 5LCB HIAk R
f J:"Al_l. ....................................................................................................................................................................................................
eturn TRI
\ 4 :
AukS SHIEO| A B, C HIA
\ 4
MU ¢, 01 6C,, O Ut
Cp,f EQI'%I: 6CP,a J:“A'—I.
\ 4

Koz
Z f‘"‘-i’
e -.'.‘

SDAL =

dShpD gAtmat n Lab.
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[Term Project 3. Lackenby’ s C, Variation
Lackenby s Cp Variation 13

i FEIEEE A, =G (-2%)-L, (-G, )

— TR T

A o < ak A m bool CpVar: :CalcAl)
JI-.I_-l_-I_I CP, CP Egl.o 6CP HI I_I. : S/ check inwvalid condition
: if (m_pShipM == NULL) return FALSE;
A4
= = : = R RSy RS RNy R TR TSR LS
Y ff calculate A (aft, fore)
LCB, 5LCB HI At
...... FA TS AT I A A A A O A A AT B O A S S A O R A O A RO O Y T
\ 4 :
Y AI- . return TRUE;
=
MUlE THHRO| A B, C HA
\ 4

2Tmo| 0|52 A8 HiEoR |
XA (25 (@sPAL .=

Computer Aided Ship Design 2008 - PART I: Curve & Surface h“p nee CLS';PD ign A tomation Lab.




rTerm Project 3. Lackenby’ S CP Variation
* - Lackenby's Cp Variation It&

M HI0IH C 2%, -3k *-L -(1-2%, )
— . Py.a fha fa Pra »a
e . B =
\ : S Af
~ ,a
JIEMY| C,, C, WRE oC, HlAt
: 7 ky,. SHE MBO| Cp curve] 2XH HEHDHEO] L0 LS &
S z;ll:l = " k,, = J.a I, - W MEO| Cp curve®] 2K} I DHE
SUR G, RHIR G, HIM Area,, Areay, : BHE MBO| Cp cruve®] BIE
\ 4 _ g bool CpVar::CalcB()
. i
LCB, 6LCB J:“A|_II ff initialize
. double k_A = &.8
v : double k. F = 8.8
. double LEP = 8.8;
e A double moment2nd = 8.8;
X J:"'—I. double area = 8.8;
: f/ set value
= P = m_pShipM-3»GetLBP();
M2, SHIEO| A B, C H|&t
A i I e FIEEIEIET Iy, Ty, 111111) Iy, SIS
= Sy | ,
xl_-ll:ll_l‘-l_ Cp,f Eﬂ%t 6CP’f QI. 'I-Hl_l.-l- ff calculate k (center of Znd moment) (aft, fore)
C, B9 oC,, HILt '
ff calculate B
v
S . I
gomo| O|S A3 A==z | |
= 2 HIA :
Ox = J:II'J return TRUE;
Computer Aided Ship Design 2008 - PART I: Curve & Surface 3 —_— —rp




rTerm Project 3. Lackenby’ s C, Variation

Lackenby s Cp Variation 13

i N HI0IH 2

— TR T

A4

JIEMO| C, C, HotF oC, Hl

C

B, ,(-Cp )=-Cp (1-2X)

f,a

1- Lpf’a

yd

/

= bool CpVar:

ff check invalid

iCaleCi)

condition
MULL) return false;

calculate C (aft, fore)

MBS C,, U ¢, A
\4
LCB, 5LCB HIAt
\4
x HlA
MUt SHHEHO| A B, C HAt
\ 4
MUHR C  BOLE oC, o FHIR
Cp,f Eﬂ%t 6CP,a J:“A'—I.

HU

ganol 0I§J'IEI AE U8
x & H

Computer Aided Ship Design 2008 - PART I: Curve & Surface

f .f,f)

SDAL ¢

dShpD gAtmat n Lab.
http/l sdal.s



[Term Project 3. Lackenby’ s C, Variation
— Lackenby's C, Variation 1t

il-hd

MY HI0IH 2

— TR T

A4

JIEMO| C, C, HotF oC, Hl

Vv

[

4

HEE G, RHIE G, HIY

) )

2(8C, (B, +LCB)+SLCB-(C,+5C,) |+C, 6L, —C,-5L,

A4

LCB, 5LCB HIAt

A4

x HI&

, SHILO| A B, C HIA

YCEo| OIS Ha AlS HIEOE

ox & Hit

Computer Aided Ship Design 2008 - PART I: Curve & Surface

5C, =
B, +B,
se - 2[8C, (B, ~LCB)~SLCB-(C, +5C,) |-C, 0L, +C,-5L,
b B, +B,
E bool CpVar: :CalcDeltaCp()
i
if (m_pShipM == NULL} return FALSE:
& Yy iy, iy, VEF IS YT, FILIL JILILTT]
// calculate delta Cp (aft, fore)
eturn TRU
H
) f 63
2] (@sPAL
Advanced Ship Design Automation Lab.
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rTerm Project 3. Lackenby’ s C, Variation

Lackenby s Cp Variation 13

i N HI0IH 2

— TR T J
JIEMO| C, C, HBlE oC, Al
Vv
HUE G, FHR G, HIM
A4
LCB, 6LCB H| At
A4
x H&
Vv
MUt SUIEO| A, B, C HILt
A4
HUR C,  B21E oC,, O FHIT
Cp ¢ HOE 0C,, HILt
oo 0IsH A& HI82E
ox 8 JiU

Computer Aided Ship Design 2008 - PART I: Curve & Surface

m bool CSection::CpVariation{CpVar* pCpVar)

g
if (m_ptInput.GetCount() < @) return FALSE;
double delta = 9.8,
double x = 8.8;
double deltalp = 8.8;
double Lp = 8.8;
double & = 8.8;
double deltaCp = 8.8;
double Cp = 8.8;
// wariation for AP
T tatic ST F 2.8 < A b
1
4 FEERIER LT ETERTTET LT T T T ALt TR TRE LI i TR T e L E T i d e it idiitii
Fi
!/ set parameter
i talculate delta
Iy
+= 3
B 2 = 5T ;] ;2.8 T ;] S 2.6
h
r SDAL #
- ﬁf u(
-:; . ) Advanced Ship Design Automation Lab.
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