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ABSTRACT

Airborne noise is one of the considerable environmental factors for navy ship personnel who should

accomplish their tasks in restricted ship spaces against adverse health effect of noise. However, it is

difficult to find studies on actual condition of airborne noise for navy ships. In this study, we
measured airborne noise levels at 379 compartments of 33 Korean navy ships. Using the measured

data, we presented mean values and their standard deviations of measured noise levels with factors of
ship type, compartment category, and operation mode. Additionally, we evaluated the mean value and
cumulative probability of airborne noise levels of compartments with those of the US navy ships.
These results can be rationally used in making the proper airborne noise criteria of the navy ship for

the future.
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AQE : Combat support ship
BV : Construction regulation for navy ships
(Germany)
CvV . Alircraft carrier
DD . Destroyer
DDG  : Destroyer guided missile

DDH  : Destroyer helicopter
DoDHCP @ Department of defense, hearing conser-
vation program

EPA : Environmental protection agency
FF . Frigate
IMO  : International maritime organization
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LST . Landing ship tank

NAVSHIPS : Naval ship systems command, USA

NIOSH : National institute for occupational safety
and health

OPNAYV ! Operational navy, USA

OSHA  : Occupational safety and health admini-
stration, code of federal regulations title
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PCC . Patrol combat corvette
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Table 1 Summary of noise criteria for hearing

conservation

. _ Noise level | Level change per
Basic criteria |~ 4g(a)* | time halving(dB)
OSHA 90 5
NIOSH 85 3
EPA 75 3
US DoD 85 4
US Navy 84 -
IMO 85 3
Korean ministry
of labor 0 5
* Based on 8 hour exposure per day
"3 —@— NIOSH
110 A —@— OSHA
—4a-—- OPNAV
105 o —w-— USA EPA
100 —33¢— DoDHCP

Sound Level(dBA)

Exposure Time(Hour)

Fig. 1 Noise level .vs. exposure time for various

hearing conservation criteria
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Table 2 Summary of noise criteria for working

TFES U7 AFo] e dH, 70dB(A) FF:S =
o e &% YU ¥R Ao
Criteria Conditions Noise level , A o mmo B}\' S A7 e
150 Speech interference distance 1.3m| 50 SIL 2+t °_§ e R A B Rl
Speech interference distance 0.75m | 55 SIL FLA FAE A F e AFFIY 255F
IMO  [Navigation spaces 60~70 dBA = HA 60~65dB(A)7F FRIFHejol AL20F F
SNAME |Wheel house, Radio room 60~65 dBA 2 A7 2 A IR £ Y= oA
General |Where intelligible speech N o o
Spec.073 |communication is necessary 64~72 SIL 158 7K 4 g slelgt geEn
Occasional communication at 75dBA/
MIL-STD |distance up to 1.5m 67 SIL 3. S22 Ao 2HA A2 2=
-1474 | Frequent communication at 65 dBA/
distance up to 1.5m 57 SIL _
NAVSHIPS Category A-3. Chart room 70 dBA 3.1 AL OjAretH
Category A-12, Pilot house 60 dBA 1980 o]¥F Axd A FolM ZAT(PCC),
BV045 |Operation center, Offices 60~70dBA  Z2XYBHAOE). Wa ASIHLST) 2 7238
(DDH)L2.2 49 333 s 37970 F4do st
Table 3 Summary of noise criteria for living area A2SEE APt RAF 84 Fag ALT=
Criteria Area Noise level Fcruising) ¥ HH(maximum) 3 AejolA z+
WHO Bedroom 30~45dB(A) HA9] ZoRo| mo]|3ZZL MXdt 3E7 =L
abin, office
2 =2 A} Al o Sloro] Q)uFALOkA A 5\_%
General Category B, living 1/1 Octave e W AdS Flsze] dnagAe] -]
Spec.073 area level B4 71E02 AdM F2 EFEE 44 & Y25
Surface ship, category 75 dB(A) B A8 wHFs syl "ed Bt ogM =2
NAVSHIPS - 11ving_area ZEH, 712254 S 2R A “H2U9 o
Submarine, category 70 dB(A)
B. living area gl TeiHolop s BU o2 $2d 4
BV045 Living room 60~65dB(A) AR FAY 59 AFTY BE AAs4n A=

=SS ZEE =2 W/A 13A A 83, 20033/639
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Table 4 Analyzed spaces of Korean navy ships

Ship type No: of Number of spaces
ships | Category A| Category B| Total
PCC 23 105 126 231
AQE 3 16 16 2
LST 4 15 26 41
DDH 3 27 48 75
Total 33 163 216 379

- 'Category A’ : Spaces, where intelligible speech
communication is necessary

- ‘Category B’ : Spaces where comfort of personnel
in their quarters is normally considered fo be
an important factor

Table 5 Analyzed spaces of US navy ships

Ship class | NO. of Number of spaces
name ships | Category A| Category B| Total
CV 2 32 41 73
DD 2 32 31 63
DDG 1 7 8 15
FF 1 9 13 22
LST 1 6 14 20
Total 7 86 107 193
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Fig. 2 Distribution of noise levels of ‘category
A’ spaces at cruising mode on Korean
four class ships
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Fig. 5 Distribution of noise levels of ‘category B’
spaces at cruising mode on Korean four
class ships

Table 6 Noise level of ‘category A’ spaces on
four class ships

Descriptions — dB(A) -
Crulsing mode | Maximum mode
Average level 68.4 71.8
Standard deviation 506 521
Minimum level 50.3 57.1
Maximum level 83 87
No, of data | 163 163

Table 7 Noise level of ‘category A’ spaces on
three class ships

dB(A) SIL, dB

Descriptions | Cruising |Maximum| Cruising) Maximum
mode mode
Average level | 655 595
Standard | 499 515
Minimum level | 503 475
Maximum level| 747 734

No. of data 54 54
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Fig. 6 Distribution of noise levels of ‘category B
spaces at cruising mode on US navy
ships

Table 8 Noise level of ‘category B’ spaces on
three and four class ships

4 class ships ] 3 class ships

Descriptions | Cruising {Maximum|Cruising| Maximum
mode | mode | mode | mode
Average level | 674 | 729 | 636 | 707
Standard deviation| 5.69 6.64 541 8.25
Minimum level | 450 515 460 515
Maximum level | 81.0 90.8 789 90.8
No. of data | 216 216 9 | 9

Table 9 Noise level of ‘category A and B’ spaces
at cruising mode on US navy ships

Descriptions Noise level(dB(A)), Cruising mode
Category A Category B
Average level 724 66.4
Standard deviation 6.03 543
Minimum level | 560 46.0
Maximum level 90.0 80.0
No. of data 86 107
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