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Part 1. Stability & Trim

[05-1] Hydrostatics values
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. Hydrostatics Values

K draft /

1<

DRAFT MLD : Draft from baseline , moudled (m)

Molded Lin

11%

DISP.MLD : Displacement moulded (m3)
DISP.EXT : Displacement Extreme (tonnes) S.G. = 1.025

VCB : Vertical Center of Buoyancy above Base line (m)

LCB : Longi. Center of Buoyancy from midship ( -.AFT / +. FWD)
LCF : Longi. Center of Floatation from midship ( -.AFT / +. FWD)
KM : Trans. Metarcenter height above base line (m)

KM, : Long. Metarcenter height above base line (m)

MTC : Moment to change trim one centimeter (Tonnes-m)

TPC : increase in Disp.MLD per one centimeter immersion

WSA : Wetted Surface Area (m?)

Cg : Block Coefficient

Cwp : Water plane Area Coefficient

C,, : Midship section area Coefficient

C, : Prismatic Coefficient (=& Hl =)
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[ Hydrostatics Values s

' - Cg(Block coeff.) 2t C,, (Prismatic coeff.)
—

Cg : Block coefficient Cwe - Water plane Area Coefficient

under water
hull form

A
v

A

C; =
L-B-T LxB
V=2 }:]H/*.Q_X%
(moulded volumd of displacement)
X 4 Z °](LWL or LBP)
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| Hydrostatics Values
- Cy(Midship section coeff.) 2t

Cy (Midship section coefficient)

Cp(Prismatic coeff.)

AM :maximum transverse underwater area s

......

under water
hull form

Cp (Prismatic coefficient)

v Gy
L-Av Cy

C, =

V =3 HH /\,9._%

(moulded volumd of displacement)
L=A8e] Zoj(LWL or LBP)
C, =3 A 5~(Prismatic coefficient)
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[ drostatics Values

% d"* ol == =5

(-

A

7
under water -7 [
hull form
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0z'x':Body fixed coordinate
ozxU\Globdlllcodrdinate

v 8 BB

A:j dAzﬂdy'dz'

v’ Displacement volume (U= 2X)

Y =jdv ::de'dy'dz'
::(”dy'dz' )dx'
= A
"V :jAdx'
2t CHO10| BIXS 0 S UO|WHOE HE
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! Hydrostatics Values
F20l(x)erel RUl1Xt

-

A

under water -7 1
hull form
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mi =

_I_L_,

v g ooy

Azj dAzﬂdy'dz'

J

=
v’ Displacement volume (Bl

\% :jAdx'

-

QI-I)\
Y

0z'x':Body fixed coordinate
ozxU\Globdlllcodrdinate

LCB Al &t

-

X33

0l
My

gehol foikt 2HE

[ x'dV

XI

or=, 380l
201820 50 1Kt 2HE

Y4

v’ Longitudinal Center of Buoyancy
(LCB; 201w FHEA)

LCB =—=
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J
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! Hydrostatics Values
'=0l(z)eerel RUi1Xt

-

A

under water -7 1
hull form
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mi =

_I_L_,

v g ooy

Azj dAzﬂdy'dz'

J

=
v’ Displacement volume (Bl

\% :jAdx'

-

QI-I)\
Y

0z'x':Body fixed coordinate
ozxU\Globdlllcodrdinate

VCB Al &t

p
vz'atek = 0|

MV

2ehol fOikt ZHE
[ 2'dv
.'Uz'dx'dy'dz'

: (”z'dy'dz' )dx'
=>M,,

= EHEO| e B 1% RHEY

va

M

Vv,

N

= j M ,,dx’

51K QHES oS LY
Zo|arsto] 21| 1X THE

Y4

v Vertical Center of Buoyancy
(VCB; =012 FH34)

VCB =—22
Y%
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! Hydrostatics Values

\ g(y-)tcl;c%;ﬂ SUl1xt LHE]
W
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under water -7 1
hull form
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v E Huy
A:j dA:de'dz'
v Displacement volume (i3 ) )

\% :jAdx'
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0z'x':Body fixed coordinate
ozxU\Globdlllcodrdinate

TCB

H &

-

Y4

vy

gehol foikt 2HE

Mg, =[ydv

J"[ y'dx'dy'dz'

: (H y'dy'dz’ )dx'
=>M,,

M, &= EHBIO| yittol BIX 1 X} THIE Q)

vy :J‘MA!y.dx'
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y'

v Transverse Center of Buoyancy
(TCB; H01We HHZA)

TCB=—2Y
\%
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[ Hydrostatics Values
VMO TCP H A

i e T |

W

/
v'Waterplane Area(=MH ) )
AZ'. s ANP — ] dA
area of the waterplane B
““““ = [[dx'dy
............. = = 4 — 2 . J‘ yl Xm
2 , \ /
S v Tones per 1cm Immersion
B
- ] (TPC, 1cm &0t EF)
TPC A, :
= Psw " "™WP " TAn
100
- J
P, -density of sea water
0z'x':Body fixed coordinate %g.f‘-w,?
ozx : Global coordinate %é’é SDAL 12
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| Hydrostatics Values
KLCF 2 &
W

area of the waterplane

A
v

' dA

| <
,T\%

y: 2} stationOll A 2] Y=
Py 040l & (1.025[ton/m3))

MBI \
L
Ap =jdA=2-jo y'dx
(AMBIO| HOIWS 1K BHE
Ly = [ X'dA
:Hx'dx'dy'

Y

v" Longitudinal Center of Floatation
(LCF; SEIAl)

LCF = twe.

P




| Hydrostatics Values
' BM; HI&k

Ot

2Q==A.GZ ~A-GM, -sing

GM, = KB +BM, —KG

B 559 =0] g 4
BM. : & HIEME BXIE
(Transverse Metacenter Radius)
- = HiSEO] 22 = Al
Dy=1t K :l:I:O oo—l 'I'}" a

} Y
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- - Sagp
oz'x' :Body fixed f:oordlnate gué SDAL 14
0zZX : Globa' coo rdlnate ,-n_\_»/_‘_; Advanced Ship Design Automation Lab.
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! Hydrostatics Values
*BM, Hldt

G:=Hge 2N S Z

B: =AY s 23 IS4 ‘ ; (+)
W & 2

FA: 2 X

T

0z'x':Body fixed coordinate
ozx : Global coordinate

restorlng
Z,:B,S St REXZHUGE ALt =6 W L, BHE &0| BtLt= &
(= =Qm = A.GZ, =A-GM, -sing )
GM_=KB + BM | —KG
I
BM =3
GM . : = HIEMIE} =0l(Longitudinal Metacentric Height)
KB : §20] £0| e S
BM . : 3 HIEHIE} ¥HXI S (Longitudinal Metacentric Radius)
KG : H{Oo] =0lweto] 2 HISA! (VCG: Vertical Center of Gravity)
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! Given: @8 & XU= =0l B =MHO| Z0I1BS HA 2Xt BUE (1 igship)
v Find: LCFOfl [HSH =MB10] Z0|WS A 2X} UE(1) HIA
2
I I—midship L + ANP . (LCF)
IL - mldshlp B ANP (LCF)
WIZ M2 OIS WM 2X THE HOLH
\ y' dA
dx" | A
= |= N
) X
X)
A,» : Water Plane Area gsﬁ_if”’"-:o‘
LCF : Longitudinal Center of Floatation %‘f S Ddénl-g Altim - Lab.
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[ Hydrostatics Values
' -E&(Trim), MTC (Moment to change Trim 1 Cm)
W

= Trim:d,-d; (=012 MOIEH, S018H M= EH)

= MTC : moment to change trim one centimeter over the LBP
(1cm trimQ] J|=0d| LTt [HE)

Trimx MTC x100] == [AxTrim Lever Trim Lever = LCE —LCG
TrimS SHAI|= 28 A 2 SA9 » Trim[m] = AxTrim Lever
= A\l RHIE Xl X0l =0 SJI= MTC x100
DHE f
~ AxGM
100 x LBP
| | |
[ [ |
3 —
il o L L¢B TH: X
| L i g
AP Trim Lever:<—>; 00 Ep WERY SDAL <
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' Hydrostatics Values

' -MTC (Moment to change Trim 1 Crit):

-

ozx : Global coor

G:aXegs 24 Z
B: =Rt 22 A (+)
W&t 2
FA: 2 X
OtJl 7
Z"7
0z'x':Body fixed coordinate

dinate

/be'

; - 7

\.}X

L,

'I‘
Q - o
K X FE SO MOIIKIY HAIS0,
P @ A} MATINO HAB Lo (ME10] 201 =1) F

P

A.P LBP F.P

sinezé
AB

\ .

=A-GZ =A-GM_ -sIn@
UictM 1cm EEE 227I= BHE MIC=
MTC =A-GM, 1
LBP-100

~

18j

MRS HSHBGKE XILHM 20 BaHEH A0| 2tLt= & ;Z 0l B E (Longitudinal metacenter)



G &N 2N S z
| Hydrostatics Values wase \ b“), X
' -MTC (Moment to change Trim 1 Cr{\{sL OtJ| — 7
w Z“' z 0z'x':Body fixed coordinate
ozx : Global coordinate
e /
. L X
o( /

\.}X

L,

L-Q

M FE 402 MOMXIO HASQ, |
MZEMRI HAS LQ (MO 20l =1)

P

sing =

\

1

MTC =A-GM, - ——
- LBP-100

GM,_=KB+BM, -KG OIA

BM, Ol HIoH KB, KG £ X1 MZ &M=l

ol GM, ~BM,

1
LBP -100

~MTC=A-BM, -

~

19j

M: S HECAUKE XNUEAM 20 Ballst &0| Stlt= & ;S 0l EHl B (Longitudinal metacenter)



