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Boarding environment of training ship KAYA for the hull vibration
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To compare and evaluate the suitability and comfort levels of the environment on board a stern trawl
training ship, KAYA(GT: 1737 tons, Pukyong National University), with the international standardization
guide 1SO 6954:2000(E), measurements of the hull vibration on accommodation areas and working areas of
the training ship from July 8 to July 10, 2008 were completed upon KAYA’s linear sea route. The vibrations
along the z-axis were measured with the use of a 3-axis vibration level meter, which included a marine
vibration card. Results show accelerations of the vibrations on the passenger’s accommodation area to be
42.0-115.8(average: 78.0, standard deviation(SD): 21.0) mm/s?, which is largely below the permissible upper
limit, but 75 % of the observation points exceeded the permissible lower limit of 71.5 mm/s?, indicating a
comfortable environment. The accelerations of the vibration in a frequency of 10-24Hz lowering the visual
performance were measured at 2.5-12.0(average: 7.6, SD: 3.1) mm/s?. The crew’s accommodation area
experienced vibration accelerations of 42.9-82.3(average: 93.1, SD: 53.1) mm/s?, which is generally below
the permissible upper limit of 214.0 mm/s?, and 62.5% of the observation points did not exceed the
permissible lower limit of 107.0 mm/s? , denoting a level of comfort. The acceleration of the vibration in a
frequency of 10-24Hz were 4.7-28.3(average: 12.4, SD: 8.8) mm/s®. On the crew’s working area the
accelerations were measured at 86.9-153.9(average =119.3, SD =18.0) mm/s?. These values were generally
below the permissible upper limit of 286.0 mm/s? and only 12.5% of the observation points did not exceed
the permissible lower limit of 143.0 mm/s? the level at which a high level of comfort is maintained. The
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accelerations in frequency of 10-24Hz and 30Hz were 9.1-29.8 (average =13.8, SD= 4.5) mm/s? and 8.9-
13.7 (average =11.8, SD =2.1) mm/s?, respectively. In conclusion the boarding environment of the training

ship was good in general although an improvement of the vibration condition partially needed on the crew’s

accommodation area near the engine room.

Key words : Boarding environment, Hull vibration, Acceleration, 1ISO 6954:2000(E), Suitability and comfort

by area
A =
AT EFSstegd dd sl &

A A 7FaA = A s A= Fa, Ik
Y W U E AT A A, A 2le] 54
ol whEt A7kl A v - F A A EE
aﬂﬂﬂl Aok A5 Eof 1A 1HZ o] 51
Zylo| +-25 22 u & wrj(motion-sickness)
vheld 4= itk et 0.5 -80Hz < ¢ of] ]9
71 7)(health), <I-=

=|(preception) o] #Hdfo] W FAF S Lo
AT dHA Yok 2l so] v el A
%«‘A’%?‘?W 71y, FAZ AEds =
= A stal ek AR, AT

4_ A AN 2E o] & B

gk7Hcomfort), 2 2] 77 <]

>,
N
Tr

o ©
)

Ly Tl

lo

o of
<

X
0

o
Pl 0‘

g =

[
=

ot A
p
i
—1}1

W
=

RV R

off ol Y

1o _1'). X
i& _\ﬂ/
a
o,
2

L

e

N

L9

él‘

O oo 1
2’
)
R
.
i
ih

:(l}:‘,
qong oo o

o
N,
o &
8’ K
O
)
of
oo o 2 10

o
5
9,

o/ =)
lo
f
iy
163
!
- g:i_,
One
o

S
B
RO =

)

h)
oo 3
£
£
=
=}
311
N
o
o
<
flo
0,

o

e,
o
o
2,
of
mgl
1
P,
o
it
C

RUR

e
inj
o tlo

Aol WA= 21T v, W3 A ZE
ol o ste] A%k up shvh AEk
M A 21T Gyt oFgE o A4 5]
slor 2 Ao Mure] 2 E5& ZAE A
27k vk

Ao A A2
Ao Al o &
]-© j,].
27
L= =

kRl A]

OHI
)
fo,

§
i
- rlo
ofy
e
o,
o
T

&
52
iy
e
ol
2
o
A
ol
ol 9,
- ™
ro

27

o8,
ok
‘o
>

y;

o 2 oy
o,

it
o Bl
o
=,

f
i,
o i

=
%o 4]

(2T
lo, rlo lo,
A
A
C
2
N
o2
\‘ﬁ

OIS
:ﬂ—{o
o
ol
ﬁ‘LT
R
L)

9 ¢

i

gl
=l
T

cli
=
[*3
-

S
3
Ho
o,
[
il
i

™
o
£ o
=
ok
o
o2
(o3 rﬂtl
o\}
2t
rioh
oX,
i)
i
ju)
=)
o 18
M ol

__):1_1‘1
™
i
1o,

o
-
of,
ot
Al
Iz
ok

ﬁ_‘ﬂ.

Ao u
off B n

o,
ﬂ
0
S8
e
I
z
o,
0 XN
I
=
Al
=
2

O
-

B
—
ﬂ» r_?i_g

oo o

o

o % o

o
o
o o
=P T
L I
et
o
2

=
o
T
lo,
oM
ok
o
o,
(Y
N
S
iy
g
k)
lo
-
i

o &
Lo &
&

o,

2
<l
2
o &
)
o [
R
Yo
ey
I
ﬁsz
'éoz‘
l\)olr
o
O
vr}N
-
Xt ooft &

%

E)
lo,
d

A 5of] EHfTP # 7} Tﬂﬂlﬁ%ﬂ
ISO6954:2000(E)(] &} “ISO +#” o

| ol sl A shed A ;lﬁ‘r GAREE A
A== Aupe] A 2 sl o o

g 7kel A < (Yu, 2007), 74
1ISO6954 = A 831 M ufzl =< 3§ 7} (Lee et al,,
2004), 1S06954 =] A 7 DNV E o] 83 23 o] M
#] 7 =% 7} (Choi, 2003), A A o] A] A sF= A
T ge] Mk g o 7HGu et al., 2008) 3o

o Moo o

FE

;#
rkgil AU o
2

%

I

O_I./
ot



T

g

o}

=)

STk Zelut o] of e ¢l 7

T X ]
— R T R = d
~ AL T do iy
N X o= S o= o o r
b o 2 A S O g g It
R il o9 E e HON a — 2 - o Mo oo e ow
w1} A 8 2 no O FEHMNNT g T
- N e , % T w R o XE T
o W o ] — o) < S P — — o X el {1 R T X % T
B o= Py Y e L —— . 8 = T X gy e R
5 M- X2 e £ z Y _ . T o L G T ol
®ow wouwyr)%ﬁ.m% " 5 P E HTLE@TVENLGAV@x
GRS PEIF LRI = -~ w BT L ® o T g
X o AR ' =S T o UL.oMM o
111-0 - EeDTLI - L8 ,oﬂ” X o @._u
TP AT_\D;TLuTsz_% L . % I R S
TER plod gt gl ; g§ 1 o o W o ™0 o o
waow A,@_uo.cmﬂrOﬂ _ _ S, 1 © Amwm;ag7%%wq
I %%.cm_zﬁq_ﬁ@ s 5§ @ & SRR 4T r e b
oo i mNmucuﬂsi " .mrsTmm"m oy o F b X E O ®
]_L. ;IoL o} W_l o > O x T u+ IV.\ N m £ £ =3 v .W. el w T T iy ,Dl 5 Eqwm E Jo
X ﬁ”ﬁu oK Ifo ) m Wl EO - . Z_v ' S E N o "dm ® T 7 W#A_H E._ =% fos) ‘I_No ' m ‘ﬂl
oy )" - = = — - : _k.ﬂ. P —
> T <o RKO® x5 8 (. s iy ' 2 . g & T o o @ D Ma <~
LI __A_ﬁﬂ,5%,uaﬁ " 2 =% o ¥ Q e A
® = ~ o Mo S ' = ' > - o off of o A
— ° ) _-IO ﬂ_AIL W M ! o= A 5] [ K] " < m H__| ‘NL 1m_| B 0 ﬂ_‘\m ,E 0 = “ 13,‘ i,:v
N K S > z “W Ly % " 835 o £ =~ < R e BT w
5/.\D| o ﬂ_TﬂF . ' bm_ S "N K ,z__vo Leo — 3 o
5= L < o 53 5 @ ol oz T ) , KN oallie
................. 2.1 0L E < {n A NI R B W
v ~ X
e B R E T g PR
ﬂ%u%zrz,:ﬂmwm WY W o T T I
HL1E].E - o N o 0 —_ —
WAy TEog S om Mg ™y Q%OM@ ~ g %% _
L R i 8 FOl e o R Lo 2 2 e S 2 ko o o B
= £ Af ,_1 ~ Lu,,e e oﬂe 1 i F —_ Ky = % ) - Hlﬁ 18 [ = J_.ﬂ L#
C I T S oo N R, oM 5o ) T
N Few PR BT R T g Wy > W T o R o
e S 2P og o o ¥ W ~ E b B w2y
(o ¥ g W T e O o aE g Now M B S
- W T e "B S oo oy B <o 7 23 u o] doRe ok
& — 1 — @ o o) iilo 1 [ Ho o T o W oA
qo%%@o%ﬂm u_'-zoo_gi Sl m_LLuaﬂﬁwr \.@)Em ﬂlfi_/
TrRE2yLE %Wﬁﬁo@wﬁﬁw W2 e ) CEN ]
[ i < — T i '
= E#ﬁ M ) H n_l Erl m_ﬂ Lt E.E P ﬂﬁ ‘lL uf 3 et _u__A _|_|_ & uwo ™ :,m 1_./I @ 2% “._Alb o w_l 3] M_-Wm
G = T e T oo E i S »E f WS
M@a@ﬂ@gﬂ% = 1%%%%5 mmﬂ.;o,,@ To 8w og_ms.io_
x Pt e RTINS tZe 205" = H YTy Leg? BT EHT
Pawows o Ty b w TR by W g Pty gTooa 8
TG -G e Cae T om W R O S S P2 g W LT e
By TR R ol I £ Do o
Moy EEE A oo B L s 8T YT
N RO P S hrrd g sxis 1 Pk T
CrgliTiTHgerrEgney R S B L S wwn T
. MR 0 X % D g Ao W z T e I = > & Nlma,oémﬂﬂn
< TR T s ~wxll S NTIT%T
zﬁ T3 2K N KT T
(z T T ook N

- 48—



>

(!

Table 1. Specification of training ship KAYA

Ship name Training ship KAYA

Gross tonnage 1,737tons

Length(OA) 81.7m

Breadth 13.2m

Depth 8.0m

Main engine & tow-stroke diesel eng. 2,976 x250rpm
Horse Power

Propeller C.P.P x4 -blades x2.95m

Speed maximum 14.8knots, Service - 13.5knots

Max. boarding 152 peoples

Launching date ~ May 3, 1993

o Wgatz A S B olE & A7) 9 a

f=

Z7171¢] 3] 4423 145 rpm, pitch= 85% = &}

Table 2. Overall frequency-weighted r.m.s values from
1Hz to 80Hz given as guidelines for the habitability of
different areas on a ship (ISO6954:2000(E). Area A, Area
B and Area C indicate the accommodation area of
passenger, the accommodation area of crew and the
working area, respectively

Area classification

Area A Area B Area C
(mmis))  (mm/sd)  (mmls?)
Permissible upper limit 143 214 286
(uncomfortable)
Permissible lower limit 715 107 143

(comfortable)
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Table 3. Measuring points in the training vessel and
classification Area defined by 1SO 6954:2000(E)

Classification Area
(1SO 6954:2000(E))

Measuring Points

Professor room
Lecture room A
Lecture room B
Student cabin

Area A: Accommodation area
of passenger

Bridge
Training Bridge
Officer cabin
Crew cabin

Area B: Accommodation area
of crew

Trawl winch control room
Fishing deck

Galley

Engine control room

Area C: Working Area

@ w7rel Aeldel slgHE T & 4 9lth
EE QA 7 F o] mz Al

F'Eie Deck

D

Upper Deck

34 Deck

Fig 2. Measurement area of the vibration in the training
ship KAYA. Area A(a-1 - a-8), Area B(b-1 -b-8) and
Area C(c-1 - c-8) denote the accommodation area of
passenger, the accommodation area of crew and the
working area, respectively.



Table 4. Effect of vibration frequency on human body

(Lee et al., 1990)

Frequency (Hz) Effect
less than 1 motion sickness
4_-8 the most sensitive response in vibration
abdominal resonance of human body
10-25 lower the visual performance
30-80 resonance of the pupil
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Fig. 3. The compared vibration criterion of 1SO 6954:
2000(E) Area A to the measured vibration values on the
vessel of Area A.
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Fig. 4. Power spectrum of z-axis vibration measured on professor room (a-1 and a-2), no. 1 lecture room (a-3 and a-4), no.
2 lecture room (a-5 and a-6), and student cabin (a-7 and a-8), respectively.
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Fig. 6. Power spectrum of z-axis vibration measured on the bridge (b-1, b-2), training bridge (b-3, b-4), officers cabin (b-

5, b-6) and crew cabin (b-7, b-8), respectively.
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