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SARYMI
Displacement
Logmal Arkimedesar:

begar hlut er sokkt i vkva Iéttist hann jafn mikid og rammal pess vokva veg-
ur sem hann rydur fra sér.

Til pess ad skip geti flotid parf pvi pungi skipsins ad vera jafn punga pess
vokva sem pad rydur fra sér.
Seerymi er rammal pess vékva sem skipid rydur fra sér.




Logmal Arkimedesar:

Hlutur sem sdkkt er 1 vokva léttist jafnmikid og ramfang pess viokva vegur sem hann rydur fra sér.

*Ppetta pyOir ad djupristan sem skipid flytur vid (vatnslinan) er had edlispyngd vatnsins, p.e. skipid
sekkur dypra i ferskvatni en i séltu vatni.

*Sumarfribord (byggt 4 sumarhledslulinu) er reiknad 1t fyrir vatn med edlispyngd p = 1025 kg/m’
(Atlantshafssjor).

*Seerymid er ein mikilvaegasta steerdin sem notud er i jafnvagisitreikningum fyrir skipid.
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Figure 1.6 System of coordinates recommended by DIN 81209-1




Linuteikning.

Figure 1.7 Heel and trim

If the ship-fixed z-axis is vertical, we say that the ship floats in an upright condition.

A rotation of the ship-fixed system around an axis parallel to the x-axis is called heel (Figure
[.7)if it is temporary, and list if it is permanent. The heel can be produced by lateral wind, by
the centrifugal force developed in turming, or by the temporary, transverse displacement of
weights. The list can result from incorrect loading or from flooding. If the transverse
inclination is the result of ship motions, it is time-varying and we call it roll.

When the ship-fixed x-axis is parallel to the space-fixed xp-axis, we say that the ship floats on
even keel. A static inclination of the ship-fixed system around an axis parallel to the ship-fixed
v-axis is called trim. If the inclination is dynamic, that is a function of time resulting from
ship motions, it is called pitch. A graphic explanation of the term trim is given in Figure [.7.
The trim is measured as the difference between the forward and the aft draught. Thus, the trim
is positive if the ship is trimmed by the head. As defined here the trim is measured in metres.




Linuteikning.

*Linuteikningin samanstendur af premur slikum kerfum af kirfum, ofanvarpad hornrétt i
prividdarkerfi, x-, y- og z-att.

| ) Hlidarmynd (Sheer plan)
2) Vatnslinuplan (Half-Breatdth plan)
3) Bandariss (honnunarbénd, Body Plan)

*Vegna samhverfueiginleika er 6nnur hlidin synd, stefmi til haegri. Samhverfuplanid

(diametralplanid) oft merkt C.L. er bein lina & myndum fyrir bandariss og vatnslinuplon. ~~——

*pilfar myndar efri mork, springkurfa i langskipsplani og bitabugda a pverskipsplani.

Figure 1.9 Waterlines
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Honnunarmal skipa

Loa

) Midships \J Sheer at FP
L Deck e
\ | Honnunarmalin
T— | =
IR | Baseline :’ Lengd milli 160lina (L,,): |Lodlinulengdin er larétt fjarlaegd milli aftari 160linu og fremri 160linu.

Ap — u Aftari 168linan gjarnan 16gd i gegnum styrisas, en fremri lodlinan i
= | = gegnum skurdpunkt stefnis og honnunarvatnslinu. Fremri og aftari

. Ly | 166lina, hluti af hénnunarbéndununum.

Lt Moétud breidd (B,,): Mesta breidd 4 midbandi, p.e. mesta breidd skips, ad fradreginni
Los byrdingspykktinni. Midbandid (®) er bandid mitt 4 milli fremri og
Figure 1.1 Length dimensions aftari 10dlinu.

Motud dypt (Dn): Motud dypt er fjarleegd fra nedsta punkti midbands vid kjol ad efri

4 el pluing . brin pilfarsbita vid byrding. I gegnum nedsta punkt byrdings vid kjol
\ er svonefnd grunnlina (B.L) 16gd.
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Figure 1.2 How to measure the length between perpendiculars




Honnunarmalin

Loa

Honnunardjapustan (Tx) er fjarleegdin fra grunnlinunni upp ad

honnunarsjolinunni, meelt 4 midbandi.

Hoénnunarsjolinan er akvedin vid honnun skips og a ad liggja sem neest
endanlegri hledslusjolinu, svonefndri sumarhledslusjolinu. Fribord er
munurinn milli dyptar og djapristu.

Kjolhalli nefnist pad pegar skipin eru hénnud med mismunandi
djapristu ad framan og aftan. I rekstri er raunveruleg sjolina ekki
endilega samsida honnunarsjolinunni og nefnist pad pa stafnhalli
(trim).

Midships \.l Sheer at FP
Deck — Djupristan (T):

™

t:l | Baseline Y,
AP P . : |
= | = Kjolhalli, stafnhalli:
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Figure 1.1 Length dimensions
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Figure 1.2 How to measure the length between perpendiculars
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Figure 1.3 The case of a keel not parallel to the load line
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Figure 1.4 Breadth, depth, draught, and camber

Kiolhalli nefnist pad pegar skipin eru
honnud med mismunandi djupristu ad
framan og aftan. [ rekstri er
raunveruleg sjolina ekki endilega
samsida hdnnunarsjolinunni og nefnist
pad pa stafnhalli (trim).




Fjorir hornsteinar stodugleika skps.

Ship Stability — the Concept

GM BM
The Four
Cornerstones
of
Ship Stability
KG KB

KM = KG + GM KM = KB + BM




Formstudlar....rymdarstudull.

1.5 Coefficients of Form

In ship design it is often necessary to classify the hulls and to find relationships between forms
and their properties, especially the hydrodynamic properties. The coefficients of form are the
most important means of achieving this. By their definition, the coefficients of form are
non-dimensional numbers.

The block coefficient is the ratio of the moulded displacement volume, V (see Figure 1.13), to
the volume of the parallelepiped (rectangular block) with the dimensions L, B, and T

v

= TBT (1.1}

Cp

In Figure .14 we see that Cg indicates how much of the enclosing parallelepiped is filled by
the submerged hull.

Submerged hull

Figure 1.13 The submerged hull




Formstudlar..... Midbandsstudullinn
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Figure 1.14 The definition of the block coefficient, Cg

Midship area

Figure 1.15 The definition of the midship-section coefficient, Cyy

The midship coefficient, Cyy. is defined as the ratio of the midship-section area, Ay, to the
product of the breadth and the draught, BT:

Apm
BT
Figure 1.15 enables a graphical interpretation of Cyy.

Cum (1.2)

The prismatic coefficient, Cp. is the ratio of the moulded displacement volume, V, to the
product of the midship-section area, Ay, and the length, L:
v CpLBT Cgp

cp—_v__ CBLBT _Cp 13
P = AwL = CuBTL ~ Cy (13)

In Figure 1.16 we can see that Cp is an indicator of how much of a cylinder with constant
section Ay and length L is filled by the submerged hull. Let us note the waterplane area by
Aw. Then, we define the waterplane-area coefficient by

Aw
Cwip = — 1.4
WL= g (1.4}

A graphic interpretation of the waterplane coefficient can be deduced from Figure 1.17.




Studlar.

Figure 1.16 The definition of the prismatic coefficient, Cp

Figure 1.17 The definition of the waterplane coefficient, Cyr 4

Figure 1.18 The definition of the vertical prismatic coefficient, Cyp.

The vertical prismatic coefficient is calculated as Kas Sasmdu”
[ —V (1.5)
VP =AuT - V
For a geometric interpretation see Figure 1.18. 6_ L ‘BT
rp

Other coefficients are defined as ratios of dimensions, for instance L/ B, known as
length-breadth ratio, and B /T known as “B over T." The length coefficient of Froude, or
length-displacement ratio is

L
W= v (1.6)

and., similarly, the volumetric coefficient, V jL3.




Dcemi um Utreikning & studlum -

L

‘I' ? Exﬂmpfes Figure 1.17 The definition of the waterplane coefficient, Cuz 4

Example 1.1 (Coefficients of a fishing vessel). In INSEAN (1962) we find the test data of a
fishing vessel hull called C.484 and whose principal characteristics are:

Lwp = 14251 m

B= 452 m . , i o .
T 1.00R We calculate the coefficients of form as follows: Figure 1.18 The definition of the vertical prismatic coefficient, Cyp.

M= a m

V = 58.536 I'I'I:'I c v 58.536 0.476 Kassastudull
Ay = 6.855m? B LpBTy 14251 x452x 1908 ° T \Y

_ 2 A 47.595 0=
ﬂ“ =47.595 m Cwi = W — —0.730 LW-B'T
Lwi B 14.251 = 4.52 o
c Ap 6.855 0795 Sjolinustudull
M7 BT T 452x 1908 i,
- \% 58.336 “=7T"3
oL Cp = = = 0.599 w
ok AyLwr  6.855 = 14.251
Figure 1.14 Thae definition of the block coefficient, Cg Midbandssiudull
and we can verify that A,
Cp 0476 Sz
Cp=—2_-""_ 0599
O 0.795
Rymdarstudullinn &
| __V
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Figure 1.15 The definition of the midship-section coefficient, Cyy
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