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Study of the Indoor Noise Limit for Naval Vessels Considering the Satisfaction
of the Crew

Hyung-Suk Han™, Mi-Yoo Park” and Heung-Gi Cho"

Defense Agency for Technology and Quality”

Abstract

The indoor noise of the naval vessel is very important considering hearing protection,
improvement of working environment and easily communication between crews. When the

environment of the naval vessel suffering from the noise is considered, it is very important
to be quiet in the living area where the crews have a rest sufficiently. In addition, the noise
of the working area should be reduced in order to increase working efficiency. Therefore, in
this research, the satisfactions about the indoor noise are survey for crews working in a
naval vessel. Through this survey, the relationship between the indoor noise and crew's
satisfaction about it can be found. As a result, the limit of sound pressure level which
almost all crew can be satisfied with the indoor noise about their living and working area is
suggested base on the survey in this research.

#Keywords: Indoor noise(&lLIA &), A-weighted sound pressure(A 28 S&), Noise Rating
Number(A S §3 Xl==), Speech interference level(CHal 2all =F)
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Table 1 Indoor noise specification for General
Specification for Ships of US Navy (US Navy,

1995)
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Table 2 Classification of the zone for indoor
noise (US Navy, 1995)

Area

Definition

A

Space in which direct speech communication
must be understood with minimal error and
without need for repetition

space in which comfort of personnel is the
primary consideration and where communication
considerations are secondary

Spaces in which it is essentia to maintain
especially quiet condition

High noise

communication

level

areas

in which voice

is not normally import and
loss is the primary

prevention of hearing
consideration

High noise
communication is at high vocal effort and short
speech
telephones  are  normally

distance

available

level

and
mechanisms  and

areas

where

amplified

in which voice

Top side operation station in which exact voice
communication is required
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Table 3 Noise limit for cabins and offices

Noise Limit(dBA)

spen Wawe | CBUY | e @
Genera

Specification for 95dBA"

Ships of US Nawy | USA & (SL64)
(1995)

NAVSHIPS, A?STS&E)‘A
0007-004-4010 | UsA | 7075 |, SRED
(1970) y
(SIL54)
23:700BA

OPNAVINST, (SL64)
9640.1A (1995) | YA 0| A12:600BA(

SIL54)

OPNAVINGT, A3:700BA
5100.19E (2007) | USA 6 | arz60d8A
BVO“?Q(;?MTP' Germery | BONRSS) | 65(NRGO)
NATO, STANAG i}

4508 (1600) 60INRES) | 65(NR6O)
Canadian Navy g
(NAVSHIP, 1970) | C¥eda | 65 60-65

INO (1982) - 60 &

% 7 Calculated level with 1/1octave level suggested in
General Specification of US Navy

* A3: Listener—talker distance < 6 feet

¥ A12: Listener-talker distance > 6 feet
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Fig. 1 Distribution of the indoor noise limit
suggested by classification societies of various
countries
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Fig. 2 Classification of the main noise in a
naval vessel from survey (Ship “A”)
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Fig. 4 Classification of the main noise in a
naval vessel from survey (Ship “C”)
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Table 4 Questionnaires of the survey and expression of the index level(L;)
: N Index level(L;)
' BV 50 40 30 20 1.0
1 Strength of the Very loud Loud Normal Quiet Very quiet
noise
2 Speech Interference Very High High Normal Low Very low
Noise difference
3 btw anchoring and Very high High Normal Low Very low
sailing
Noise variation as . )
4 its velocity Very high High Normal Low Very low
5 Stresiofirsem the Very high High Normal Low Very low
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Table 5 Index level for working area
items Index level(L;)
i=1 i=2 i=3 = i=5

Not Satisfied

(Max) 5 5 5 5 5
Satisfied(Min) 1 1 1 1 1
Current level | 3.11 | 2.86 | 3.16 | 299 | 2.96

Table 6 Index level for living area

items Index IeveI(La)-

i=1 =2 i=3 i=4 i=
Not satisfied
(Vi) 5 5 5 5 5

Satisfied (Min) 1 1 1 1 1

Current level | 3.07 | 258 | 3.16 | 3.21 | 2.98

Average  3.004
STODEY 043800
N 55

Numbers of Rooms
o - N W e 0O uow O

=T

2.0 2.4 28 32 36 4.0 4.4
Index Level of Loudness

(a) Index level of loudness

fverage  3.006
12 STDEV 04401
N 55

Numbers of Rooms

[ = == |

4.0 4.4

20 2.4 2.8 3.2 3
Index Level of Stress-Strength

(b) Index level of stress—strength
Fig. 5 Distribution of the index levels of
loudness and stress—strength from the survey

3.3 BUASYYDY STV BHUHLS o

I EEY

= HUMS S2IA0 S8 SZAS
NFERY L 220 St 2SEFS S
W SERSO UECE SXEE K4g(a
WS 201 2 AEYA 2E U)W 55

ol
i
o
10
o
i
i
]
kJ
®
o
0
0x
10
0
=
B>
it
S
H>|
Gl
x

H

M Very Quiet

W Quiet
Nornal

® Loud

m Very Loud

)
J

48%

(a) Loudness for the working area

m Very Quiet
H Quiet
Nornal
‘ . ’ H Loud

(b) Loudness for the living area

4%
m Very High
mHigh

Normal
\ 40% ’ H Low
= Very Low

(c) Stress for the working area

‘ . Normal
41% m Low
m Very Low

(d) Stress for the living area
Fig. 6 Results of survey for the loudness and

m Very Loud

| Very High
M High

stress from the indoor noise

= ASdEte AU ol sIAHZEE =
SHBIRACE DM 2 HAQl AZeeE 31.5Hz

8kHz Xl 1/1 SEIEdIg=z 16 S A
™ (Linear averaging)22 =HoIUCH A-
23 S22 (A-weighted overall sound pressure
level)dt NR(Noise rating) dlgg 22t =3

&

M
12

[

ru

10

4J

> 19
2

o

o

o
—
HI

Jx

ro

¥

>
[> J

N

=, NR
digs JtXND d8e=z 22t +3#EIRALCH Fig.
7~82 HF7Y & 22AG0 et A=
A ZU0IH 2UWAsS 3 XA+ £ AEd
A& & X==0 O A-2F S2ag 2
NR 2 SAHAE AHAFFPHe B Al(2)~
(3), 2RFH2 IR A(4)~(5)2 20 22

etxdsts =28 M472 M4s 20104 83

it



e

o
Jx

W oE @ = @
s 858 8 &8 & &8

Sound Pressure Level, dBA
o

(a) SPL, NR vs. Index level of the loudness

@
S

8012, 2571
+dBA mNR y=11.36x +24.33 .
*
*
ve ¥
.
* "
-
[ ] e
L
- .

10

- 90

- B0

70

- 60

- 50

25 3 35

Index level of the loudness

40

—
=]

+dBA mNR y=1229x +22.51
*
- 4
re
[
* | |
n -7-'!-‘7 .
s " il

T
ll'"" B y-13.06x+ 1568

90

80

70

60

50

Sound Pressure Level, dBA

g

Fig.
and

@
S

70

60

50

40

30

25 3 35

Index level of the stress-strength

y=6.556x +42 61

+dBA ENR
M
*

y=T7.830x +34.28

Sound Pressure Level, dBA

20

2 25 3 3.5 4

Index level of the loudness

45

40

100

90

80

70

60

50

40

0

Noise Rating Number(NR)

100

Noise Rating Number(NR)

SPL, NR vs. Index level of the stress—strength
7 Relation between sound pressure, NR
each index from the survey(Living Area)

Noise Rating Number(NR)

= UAALCH.

dBA=21247.99x (L;) +4.57x (L)
NR=14.1+9.29x (L;) +4.09 < (L)
dBA=37.9+2.95x (L) +5.44x (L;)
NR=30.8+5.14 X (L;) +4.06 < (L)

o
my
o
to
|
AT
X
y
=J

=

%
HO

2
I
n

M o

52 rio

o 0o

%

2 py
ogr
L

o 4J

o O
[T

i b
|11||0 {0

=

50 A 4 Ol
mo A
2

=
|0

IS
o
e

!
1

o |m J2 oy
&
- 1
1
o H iy
12

>
alo
l
S
He
>
im
i)

T oo > o

ATt

o for
+
3>
e
>
S
L
o
i

595

(SR

Table 7 Target of the indoor noise from the
linear regression analysis

(a) SPL, NR vs. Index level of the loudness

80
70

Sound Pressure Level, dBA

(b) SPL, NR vs. Index level of the stress—strength
Fig. 8 Relation between sound pressure, NR
and each index from the survey(Working Area)
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2 25 El 35 4

Index level of the stress-strength
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Target of Target of
Items living area | working area
Index of the
loudness(max) 3.0 3.0
Index of the stress
—strength (max) 3.0 3.0
dBA from
Eq.(2),(4) 59 63
NR from
Eq.(3).(5) 54 59
GIIM AUAS3a0l ¥ AEHA 25 X
=gt dE¥gS 3.022 dF&l=e A2 & H
A AT UETE B8 0ladez s A
= 20/st. &, X2 R0 A
S0 Oiof 22+0| 8l ==2 20I&tC.
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