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A basic study for the development of Integrated Seakeeping

Performance Evaluation System on board the ship

Ik-Soon Cho

Department of Maritime Transportation Science,

Graduate School of Korea Maritime University

Abstract

From a ship's safe operation point of view, it is very important to
estimate the navigational safety in a seaway.

The seakeeping performance can be defined as the ability of a ship to
go to sea, and to accomplish its missions successfully and safely even in
adverse environmental conditions.

There are several factors presently adopted for evaluating seakeeping
performance. But a hardware of the system considering all these factors
has not been developed since some of them can not be measured by
Sensors.

In this paper, a synthetic method of evaluating navigational safety is

developed by measuring the vertical and lateral acceleration.



An experiment by using real measuring carried out on board the T/S
'HANNARA'. The equipment was measured every 4 hours for more than
30 minutes the acceleration by accelerometer, analyzed its acceleration
values and calculated navigational dangerousness.

As the results of this on board experiment, the system is carried

conviction to be useful as evaluating seakeeping performance.
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Deck Wetness

Propeller Racing

Rolling

Vertical Acceleration at F.P.

Lateral Acceleration at .5 81

Slamming |
Relative Motion Relative Velocity
at 5.5.84 at 5.5.84

Fig.2 Serial Combination of Factors for Evaluating Seakeeping Performance



Deck wetness 2% 10 2

F.P.

Propeller racin 10°
P g Propeller

S.S.8% ,

. -2
Slamming (T hreshold velocity) 10

, Threshold velocity=0.09v gL

weather side  bulwark top

10 °
bulwark top
S.S.8% 0.6
J 10 °
F.P 0.69 10" °

Tablel Factors presently adopted for Evaluating Seakeeping Performance
and their Critical Values
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2
(A ccelerometer) , 6
(Data Acquisition System)
X, z '
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Flow Chart Fig.3 ,
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Fig.3 Flow Chart in Measurement & Analysis System
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AC 85 264V
, DC+ 15V
X )y Zz( )
) A-D (Analog- Digital Converter)
Digital
Fig.5
Dynamic)' , C+
4.1.2 (Accelerometer)
Fig.6
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dt 2 dt
, k , A damping
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AC 85~264V S5 4ch A/D Converter

Fig.5 Photograph of the Measuring System's Internal Apparatus
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Measurement Axis Direction of the Accelerometer

ITEMS DIMENSION
Measured acceleration range +2g
Scale Factor 5 Vl/g
Operating temperature - 50° C ,+ 70° C
Power consumption 05 W
Shock resistance 30 g
Vibration strength within a range 5
of up to 500 Hz
Supply voltage + 15V
Dimension 38x 38x 25 ()
Mass 115 (g)

Table.2 Principal Specifications of the Accelerometer
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Lines and Sheer Profile of T/S HANNARA
ITEMS DIMENSION

Length P.P. Lpp (m) 93
Breadth B (m) 145
Depth D (m) 7
Mean Draft dm (m) 5.115
Displacement Volume (m3 4,274.82
Block Coefficient Cb 0.6028
Length- Breadth Ratio L/B 6.414
Breadth- Draft Ratio B/D 2.835
Height of C.G. KG (m) 5.033
M etacentric Height GM (m) 1.355
Rolling Period TR (sec) 13.142
Propeller Diameter DP (m) 3.55
Propeller Pitch Ratio p 0.751

Table.3 Principal Particulars of T/S HANNARA
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(Mile) (Kts)
PUSAN
1999. 4.20( ) 11:00 1830 12.71 5d- 23h
HAIPONG 1999. 4.26( ) 10:00
1999. 4.29( ) 10:00 1400 13.86 4d- 05h
1999. 5. 3( ) 15:00 '
CEBU
1999. 5. 6( ) 17:00
1999. 5.11 10:00 1541 13.76 4d- 17h
PUSAN -
22 4771 13.36 14d- 21h
Table4 the Navigation Schedule of Voyage No. 66- 99- 03
(Mile) (Kts)
PUSAN
1999. 10. 2( ) 11:30 821 11.81 2d- 21h
1999. 10. 5( ) 09:00
OTARU
1999. 10. 8( ) 09:30
1111 1151 4d- 00h
1999. 10.12( ) 10:00
OSAKA
1999. 10.15( ) 09:48
1192 11.36 4d- 05h
1999. 10.19( ) 17:42
TIANJIN
1999. 10.22( ) 14:54
1999. 10.26( ) 10:18 1168 12.92 3d- 18h
PUSAN
24 4292 12.01 14d- 20h
Table5 the Navigation Schedule of Voyage No. 76- 99- 13
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Beaufort Mean Wave Significant Wave Wind Speed
No. Period T, (sec) Height H¥ (m) (kts)
1 1.2 0.1 1 4
2 1.7 0.2 4 7
3 3.0 0.6 7 11
4 3.9 1.0 11 17
5 55 2.0 17 22
6 6.7 3.0 22 28
7 7.7 4.0 28 34
8 9.1 55 34 41
9 10.2 7.0 41 48

Table.6 Beaufort Scale Number and Wave Characteristics
(WMO CODE 1100)
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