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Chapter 3

Analysis & verification of results
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Setting of Simulation * Equations of Ship Motion °
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Concept of simulation m
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Mathematical Model of External Forces °
[

B Components of External forces |8
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X=Xy +X,+ X,

1 |
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R + P propellerthrust L=
= Yf{Jr YR,’ Il Rmdtwme | i

i =N e |

Xy = Kgr'sinp + K}, cos”B,
Yy = VB4 Hr' + Voo BIRL + Vo || + (Vg B + V)R,
Ny = Ng +Nr' + NpoBIB| 4 N/or'') + (N, B + Ny, '),

Longitudinal forces produced by a propeller
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Hydrodynamic forces and moment produced by a rudder | : ]E o
X = (1 =t} sin5, s
! - 7 [ e
| Vi = (1 +ay)Fy cosd, | | i ;:qu‘:
| |

Ng = —(xp + axy)Fy cos .

“\ariston of kngtudnsl force sccording to A angle fand

nan-dmensonal yav rate .

- Ships resistance in forward straight mofion,
. - Hydrodyname dernatves

- thrust deducton factor,

- number of a propelkr revoluton,

= diameter of a propeller

- thrust coefficent

- advance coeffcient,

- constants,

- effectve wake fraction at propeller posfon
- non-dmensionl rudder normal forcs,
 interaction cosffcents,

- posifon of a rudder and acting point of additonal lsteral force

| Form of expression when substituted
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Computation of CDC
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I+ Parametersfor CDC
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| -canbe
! collide (CP,Lgg L and 6,5)

parameters hip
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1 | Computation of RD |
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Hydrodynamic forces and moment acting on a hull

Results of Collision Assessment ™

expression
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Collision

The CAvalue

-1 for collision (red)

-0 for no collision (black)
- Figure depicts the areas

where collisions are

ingvitable generally
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Expressed in range of bearing angles
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Procedure for Computation of CDC and
RD

Parameters used for CDC [
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Equations of an ellipse representing shape
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Equation of extended centerline of 08
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I+ Parametersfor CDC

parameters
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Conclusion *
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1+ Factors for CDC : CP, Lyg, Ly, and 8,4 1

:- Conditions of impossible computation :

: - Port or starboard side of the OS's bow touches the RS's bow or stem. :

1+ Conditions in which collisions are inevitable :

: -two ships sailed together towards the same RP and same speed 1

: - Bpg smaller than 34° :
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