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Abstract: The numerical analysis of the automatic ship mooring system which was equipped in the ship for
trying to berth at the pier was performed in this study. The automatic ship mooring using hydraulic winch was
a new method that had not need to change the existing devices and to help a pilot ship of outside. The
numerical results of the proposed mooring system including ship motion were that the speed and rolling
phenomenon of ship was affected by changing in the ship weight and affected the slope maintenance and yaw
degree of ship if there has a trim of stern. Also, a static force of ship at the initial movement was important
to calculate the mooring power. The moving force and inertial force of ship on the vertical direction was
confirmed for the mooring stability. Therefore, the power and velocity of hydraulic mooring winch should be
determined by considering the significant characteristics such as weight, velocity, inertial force and moving
force of ship.

715 &Y L : Length of ship

M : Mass

A : Projected area of ship N : Reducing ratio

Bg : Extreme breadth P Pressure

.. . R: i

Cfl Surface frictional force of ship Resistance
R, Wind dr:

Cs: Fitness Coefficient na drag

D : Displacement R, Drag coefficient for the surface of ship

Dy : Draft T : Torque

7 Vs: Volume

s : Inertia of ship
Vs: Ship velocity
S

y 1 Quay—center distance
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y2: Quay-stern distance
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0 : Yawing degree, Angular velocity
7 : Modulation period
¥ : Rolling degree

Subscripts

drum : Drum in hydraulic winch
8ear: Reducing gear

m, motor : Hydraulic motor

s Ship or Hydraulic pump
valve . Hydraulic valve

1, 2 : forward and stern of ship
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Table 1 Values of the parameters used in the

simulation

Parameter value

P 1024 kg/m’

Vg 1.1873X10° m?/s

Dy 0.03 m

By 0.185 m

R, ane 161X10 "' Ns/m’

F, 20X 10° N/m’

Drum radius 0.005 m

D, 199X10° m'/rev

Pump Revolution 580 rpm

D, 158X 10° m*/rev

L 1.1 m
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0 20 40 60 80 100 0

|—— Position

Distance(x10"'m)

—— Approaching force

Force(N)
S

20 40 60 80 100 0
Time(s)

20 40 60 80 100

Fig. 5 Simulation results of the position and
approaching force under even—keel
Forward Midship Aft
0 —— Position
—E 2 L
[a] % L [
e
Approaching force|
0.94
0.93 + &
3
8 ow L L
. 0.91 I L
CI.QC'."N‘IllIlIIlH I

0 20 40 60 80 100 0 20 40 60 80 100 0

Time(s)

20 40 60 80 100

Fig. 6 Simulation results of the position and
approaching force at weight increment
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Forward Midship Aft

—— Position

Distance(x1 O"m)

Approaching force]

Force(N)
8

001} M L
0.90 M- HIMMIMI‘I‘

0 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 100
Time(s)

Fig. 7 Simulation results of the position and
approaching force under the trim conditions
by the stern
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8 Simulation results of the degree and the
moment of mid-ship side under the trim
conditions by the stern
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