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Table 1. &mbient noise levels for indusing audomeing fesbing sreas in fist mvestigeion

unit : dB(A)
No. Mean SD. Range
94 59.04 6.15 457 75
8000 Hz
, 125 Hz 127
20 (90.1%), 250 Hz 1000 Hz
141 (100%), 2000 Hz 140 (99.3%),
4000 Hz 134 (95.0%), 8000 Hz
5 20 124 (87.9%)
=
o
o
10
, 500 Hz 141 (100%), 1000Hz
0 | | 137 (97.2%), 2000 Hz 114
45 50 55 g0 65 70 75 (80.9%), 4000 Hz 7
dBA (5.0%) , 8000 Hz
Fig 1. Ambient noisa levals for industrial audomeing 19sing ancss 2000 Hz
in first imestigation, '
4000 Hz
41.0 dB SPL . ( 2 2).
A 62.4 dB(A) . (supreaural earphone) 3 AbdRke] AX} AAH WAL S
(ears covered) 0 dB Sz
79.6 dB(A) . 125 Hz HL
8000 Hz (ANSI S3.1-1999, Appendix 1
538, 56.1, 56.6, 51.0, 46.9, 435, 1) 500 Hz
Table 2 Summary of ambient moiss levels fTor indusing audiometnc tesling areas in sscond iInvestigaton
> MPANLs, freq.(%)
Frequency, Hz Mean SD Range
ANSI S3.1-1999 OSHA App. D-1
125 538 6.8 35.1~64.9 127( 90.1)
250 56.1 71 37.1~66.7 141(100.0)
500 56.6 8.0 36.8~71.2 141(100.0) 141(100.0)
1000 51.0 71 30.8~68.3 141(100 0) 137( 97.2)
2000 46.9 6.5 28.0~634 140( 99.3) 114( 80.9)
4000 435 6.3 271.4~56.5 134( 95.0) 7( 5.0
8000 410 6.7 24.6~52.4 124( 87.9) 0( 00
Overal Octaves* 62.4 7.0 446" 79.6 141(100.0) 141(100.0)

MPANL: maximum permissible ambient noise levels
Unit: sound pressure levels (SPLs), measured on one-third otave band
* greater than MPANLs a any frequency
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Fig 2 Boe piobs of ambiert noise levels for indusiial audiomealnic testing areas
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Table 3 Ambient noke levels by oo of industrial asdiomalnc festing aress
Type of testing areas
F p-value
A (69) B (63) C
125 52.2(7.9) 55 7(5.0) 52.9(5.8) 475 .010
250 54.1(7.8) 58.1(5.9) 57.9(6.0) 591 .003
500 54.8(8.2) 58.4(7.5) 58.5(6.5) 3.78 025
Frequency, Hz 1000 49.0(7.9) 52.8(5.6) 53.4(6.6) 5.61 .005
2000 44.4(7.3) 49.2(4.6) 50.2(3.9) 11.70 .000
4000 41.4(7.0) 45.4(5.0) 45,5(4.0) 7.78 .001
8000 39.1(7.7) 42.8(5.4) 42.5(3.5) 5.74 .004
Overal dose(dB(A)) 60.0(7.4) 64.5(5.5) 66.5(6.7) 9.44 .000

Unit: sound pressure levels (SPLs), measured on one-third otave band

* A: Office/conference room, B: Common area room(dining room, auditorium), C: Lounge



Table 4. Arbien nose levels for indusinal audiomedic tesling areas by magnilude of diference between masimum
and rnimum  A-eesgied overall does in e same ndusines

Difference*

Frequency, Hz <4 dB (15 48 B (15) > 8B (17) F prvave
125 23(35) 11(45) 18(62) 23 109
250 14(23) 47027) 9.4(6.0) 1528 000
500 36(47) 65(21) 108(50) 1183 000
1000 41(4.4) 1,9(2.4) 103(50) 109 000
2000 36(42) 39(2.0) 6.1(58) 147 o
4000 31(55) 25(32) 57(63) 175 185
8000 40(65) 21(48) 51(73) IS 402

Unit: sound Et))r&sure levels (SPLs), measured on one-third otave band
* difference between ma><|mum and minimum A-weighted overall dose in the same industry

Table & Ambient noise levels for industia audiomednc testing sreas by level of &-weighted ouveral dose

Frequency, Hz
Overdl dose, dB(A) No.
125 250 500 1000 2000 4000 8000
< 50 9 393 404 422 35.0 315 309 287
50" 55 11 445 46.2 450 423 39.0 3.1 331
55" 60 24 52.0 511 50.3 46.8 448 40.1 30.1
60" 65 44 54.7 57.6 578 517 475 446 41.7
65" 70 36 57.3 60.8 619 55.0 499 472 4.4
> 70 17 60.3 64.2 66.4 60.6 55.3 492 46.2
OSHA Standards 40 40 47 57 62
ANSI S3.1-1999 44 30 16 21 29 32 32
unit sound pressure levels (SPLs), measured on one-third otave band
. 125-250 Hz , 500
1999 Hz 8000 Hz
(supraraural  headphone) 125 Hz 10 (8.1%),
(ears covered testing) : 250 Hz 29 (23.4%), 500 Hz 45
' 13 (36.3%), 1000 Hz 15 (12.1%)
(ears not covered testing) 125 5dB : 71 13
Hz 8000 Hz 250 Hz 8000
Hz 500 Hz (Frank,
8000 Hz 2000). 55 (44.4%) ( ,
125 Hz 8000 Hz 2004).
U3
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1999). ,
250 8000 500 8000 , ,
Hz ANS| . 1

125 8000 Hz
) ANS|



8000 Hz
ANS

500 Hz

2000 Hz

1000 Hz

1000 Hz

ANS|

. Frank  Williams
(1994)
490

(Wong , 2003)
.1
500 Hz
44.8 dB, 1000 Hz 414 dB, 2000 Hz 38.1

dB, 4000 Hz 32.7 dB, 8000 Hz 28.1 dB

500 Hz ANS|
, 1000-2000 Hz ANS|
. 50%
1
4000 Hz
1000 Hz
. 1
2
. ANSI
3.1
55 dB(A)
1000 Hz
10 dB ,
4000 Hz
( , 2000). , 4000 Hz
, 1000 Hz
1
1
2
1000 Hz 30 dB HL,
4000 Hz 40 dB HL 1000
Hz
20 dB HL
1 59.04
dB(A), 2 62.4 dB(A)
, 2000 Hz

80 %
4000 Hz
5.0%
, 4000 Hz
, 50 dB(A)
50 dB(A)
1000 Hz 4000 Hz
4000 Hz
, 2000 Hz
60" 65 dB(A)
13
11
3
250 Hz, 500 Hz 1000

Hz



1 )
5 10 dB
, , 4000 Hz
, , 1000 Hz
V.2 &
1 (
(supra-aural earphone)
1 9%
Audiocup Audio-Mate (5dB )
(noise reduction  (dB(A)) , 2 47
earphone enclosure)
(Frank , 1997).
500" 8000 Hz 3
, 0dB HL
125 Hz 8000 Hz ANS s31
78, 64, 50, 47, 49, 50, 56 dB SPL
1 1
1000 Hz 4000 Hz ,
2000 Hz A 62.4 dB(A)
0dB HL

(1000 Hz 30 dBHL, 4000 Hz 40

, 2000 Hz
4000 Hz

250 H, 500 Hz 1000 Hz

1 (
) 1000 Hz
REFERENCES
. 2000;4(2):
109-16.
2004;16(3): 316-32l8.

American  National Standards  Indtitute.
Maximum permissible ambient noise
levels for audiometric test rooms. ANS|
S3.1-1999, New York: American
National Standards Institute, 1999.

Frank T. ANSl update: maximum permi-
ssihle ambient noise levels for audio-
metric test rooms. Am J Audiol 2000;
9:3-8.

Frank T, Greer AC, Magistro DM. Hearing
thresholds, threshold repeatability, and
dtenuation values for passive noise-
reducing earphone enclosures. Am Ind
Hyg Assoc J 1997;58:772-8.

Frank T, Williams DL. Ambient noise levels



in industrial audiometric test rooms,
Am Ind Hyg Assoc J 1994;55:433-7.

Lankford JE, Hopkins CM. Ambient noise
levels in nursing homes. implications
for audiometric assessment. Am J
Audiol 2000;9:30-5.

Occupational Safety and Hedth Admini-
dration. OSHA regulations (Standards -
29 CFR): Occupational noise exposure.
- 1910.95. Appendix D - Audiometric
test rooms. OSHA, 1996.

Wong TW, Yu TS, Chen WQ, Chiu YL,

Wong CN, Wong AHS. Agreement
between hearing thresholds measured in
non-soundproof work environments and
a soundproof booth. Occup Environ
Med 2003;60:667-71.



