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A Study on the Evaluation of the Boarding Environment for the
Ship Vibration (on the Basis of ISO-6954 : 2000(E))
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Abstract : The vibration generated on shipboard is very important because it greatly affects on the comfortable mind of passenger
and working conditions of crews. Shipboard vibration is closely concermed with the development of propulsion method and the type of
main engine to decide speed of ship. To make the propulsion power, the main engine of ship have continuous explosion process in
engine room, so the shipboard vibration is generated. The shipboard vibration causes the physiological and psychological damages to
human body. In the case of the human body exposed to the shipboard vibration, the evaluation of human exposure to whole-body
vibration is prescribed in ISO 6954 @ 2000(E). In this paper, to evaluate the shiphoard working environment, two kinds of vibration
levels onboard ship were measured and compared with one another between engine rooms, engine control rooms and wheel house by
the regulation of ISO 6954 : 2000(E).

Key words : Vibration in ship, Boarding environment, Area for passenger, Working area, Permissible upper limit,
Permissible lower limit, Engine control room, Wheel house
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Table 1. Vibration criterion of 1S06954:2000(E)
Area Area classification

Value Area A Area B Area C
Permissible 143 10 /219214 mm/s? | 286 mm/s”
upper limit S mm/s
Permissible 715 s?| 107 /s? 1143 /7
lower Limit 5 mm/s mm/s mm/s

where, Area A : Accommodation area of passenger
Area B ' Accommodation area of crew
Area C : Working area
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Fig.l1. Permissible acceleration ranges for the three

kinds of area classified by A, B and C.
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(b) Seated position

X axis : back-to-chest
y axis : right-to-left side
z axis : foot-to-head

I\,
(c) Recumbent position

Fig. 2. Three kinds of posture and accelerations in the
direction of the x, y, z axes.

Z Ao A48 7HE XA (acceleration transducer)= 3% Al
9] data® BAlYl HEE £ UE 35 7HEE=AMMME-
KS943-9019)5 AH&3tHew, AduF-or] 7H&mAe 4X
= x&F Wgko] g4 A4(the bow)E vy e Hd(the
portside) S 3 B AdASIA Ak kAL A #Hu
AE Photo 19

Photo 1. Acceleration transducer and coordinate system.

Table 18 A FE=31A] 321 ISO 6954 : 2000(E)ol <ls) 3
ZHEE A gFe] Fe HErE diste] g
(permissible upper limit) ¥ &t (permissible low limit)e] =
ESEAE AAFL St

Table 3. Selection of measuring points in the vessel by
classification area

Table 2. Specification of ships
nsahnlf; Car Ferry Training Ship
. (SEA WORLD)| (SAE NURI)
Details
Gross ton 12,000 ton 4,701 ton
Length 150.8 m 103 m
Breadth 25 m 15 m
Depth 13.3 m 99 m
Main engine MISUBISHI B&W 8S26MC
& MAN 6,060 H
Horse power 12,000Hpx2 ’ b
Speed (KTS) 23 knot 16.8 knot
Capacity 1,310 persons 208 persons
Launching date 1987.8.25 2003.12.06

Classification Measuring points
Area SEA WORLD SAE NURI
1st class 3
passenger room Professor room
2nd class
Area A passenger room Instructor room
3rd class
passenger room Student room
Bridge(1) Bridge
Area B Bridge(2) Training Bridge
A-Deck Lecture room
Engine control Engine control
room room
Electricity Electricity
Area C generator room generator room
Engine room Engine room
workshop workshop
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Fig. 5. Relative accelerations measured on a professor
room and a 1st class passenger room .

Table 4. Averaged accelerations of Area A

SEA WORLD SAE NURI
Classifi- |Accelerations| Classifi- |Accelerations
cation | Ave. mm/s?| cation |Ave mm/s’
1st class x= 22.6 x= 33.6
passenger y= 59.2 Pr;)(fgsr,sor y= 66.3
room z=131.2 z=122.6
ond class = 21.7 x= 33.9
passenger y= 55.1 Insrtgélgltor y= 74.2
room 2=128.9 z=124.1
3rd class x= 45.7 x= 56.2
passenger y= 78.8 S?ngnnt y= 87.4
room z=141.6 z=144.7
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Table 6. Averaged accelerations of Area C

SEA WORLD SAE NURI
Classifi- |Accelerations| (Classifi- [Accelerations
cation Ave. mm/s’ cation Ave. mm/s’
Engi x=106.5 Engi x= 27.1
ngine - ngine —
control room y=107.9 ontrol roomp—Y— 83.0
z=324.0 z=230.7
Electricity x=112.4 Electricity x= 68.2
generator y=121.6 generator y= 85.7
room z=383.9 room z=247.1
Engine x= 74.2 Engine x= 21.7
room y= 98.1 room y= 63.9
workshop z=384.2 workshop 2=268.9

FesA AeEe & 5 Tk b T BAo e el
£ vdE 2 289 A5HE R A B v 2
27 TR} &, 1995 ¢ 5, 1998).
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