sEAE Y HHA Al A2E

Korean Ind. Hyg. Assoc J.
Veol. 1, No. 2, November, 1991
NAF 239 B 2 Fas 540
B AT
nadstz oue dueanyd 2 #RdATL
2% 5% H 8
— Abstract—

The Study on the Characteristic Sound Intensity and Frequeney
of Noise Exposure at Occupational Sites

Kwang Jong Kim, Chul Whan Cha

Department of Preventive Medicine and Institule for Environmental Health,
College of Medicine, Korea University

The present study determined the overall noise level and the distribution of sound
pressure level over audible frequency range of noise produced at various work sites.
Work-related noise greater than 80dBA produced from 98 separate work sites at 37
manufacturing companies and machine shops were analysed for the overall sound level
(dBA) and frequency distribution. In addition, to determine the possible hearing loss
related to work site noise, a hearing test was also conducted on 1,374 workers in these
work sites. The results of the study were as follows;

1. Of the total 98 work sites, 57 work sites(58.2%) produced noise exceeding
threshold limit value (Z90dBA) set by the Ministry of Labor. In terms of different
manufacturing industries the proportion of work sites which exceeded 90dBA was the
highest {for the cut-stone products industry with 6/6 work sites and lowest for the
commercial printing industry with 1/13 work sites.

2. The percentage of workers who were exposed to noise greater than 90dBA was
19.8% (1,040 workers) of the total 5261 workers. In terms of different industries,
cut-stone products industry had the most workers exposed to noise exceeding 90dBA
with 82.8%, textile bleaching and dyeing industry was next at 30.6% followed by
fabricated metal products industry with 27.9%, plastic products manufacturing industry
had the lowest percentage of workers exposed to 90dBA exceeding noise with 4.5%.

3. There was a statistically significant correlation between the frequency of noise-

induced hearing loss and the percentage of workers exposed to noise exceeding S0dBA
(P<C0.05).
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4. The frequency analysis of noise produced at the 98 work sites revealed that 44

work sites (44.9%) had the maximum sound pressure level at high-frequencies greater

than 2KHz. In addition, significantly higher sound pressure level was detected at the
high-frequencies at 90dBA exceeding work sites as compared to below 90dBA work

sites (P<0.01).

5. The differences in sound level meter's A-and C-weighted sound pressure levels
were analysed by frequencies. Of the 28 work sites which showed 0-1 dB difference in
the two weighted sound levels, 20 work sites (71.4%) had significantly higher sound
pressure levels at high-frequencies greater than 2KHz (P<0.01). Furthermore, there was
a tendency for higher sound pressure levels to occur in the high-frequency range as the

differences in the two weighted sound levels decreased.

Key words : Sound pressure level, Audible firequency, Noise-induced hearing loss, A

and C-weighted sound pressure level
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Table 1. Numbers of Industrial and Work Sites Studied

Industry No. of Industrial sites No. of Work Sites
Cut-stone products 1 6
Textile spinning and weaving 5 18
Textile bleaching and dyeing 5 14
Commercial Printing 8 13
Plastic Products 4 8
Chemical Products 2 7
Coal briquettes manufacturing 1 4
Fabricated metal products 6 22
Machinery manufacturing 5 6

Total 37 98
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Table 2. Sound pressrue Levels of work Site and Number of Workers Exposed to Noise Exceeding 90dBA

No. of Sound Pressure Levels (dBA)
Industry Work Sites subtotal (%) Total number No. of workers exposed
Studied  80-89 90-94 95-99  100- of 90dBA & over  of to noise exceeding 90dBA
workers (%)
Cut-Stone Products 6 — 1 1 4 6(100.0) 58 48(82.8)
Textile spinning and weaving 18 8 5 4 1 10( 55.6) 1,555 217(14.0)
Textile bleaching and dyeing 14 4 5 4 1 10( 71.4) 271 83(30.6)
Commercial printing 13 12 1 - - 1077 230 12( 5.2)
Plastic products 8 4 ¢ 1 1 4( 50.0) 490 ol 45)
Chemical products 7 3 2 1 1 4( 57.1) 217 42(15.2)
| Coal briquettes manufacturing 4 2 7 2 - 2( 50.0) 135 24(17.8)
| Fabricated metal products 22 7 4 10 1 15( 68.2) 1,942 541(27.9)
| Machinery manufacturing 6 1 2 2 1 5( 83.3) 303 51(16.8)
| Total (percentage) 98(100.0) 41(41.8)22(22.5)25(25.5)10(10.2) 57( 58.2) 5,261 1,040(19.8)
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Table 3. Comparison of Noise-Induced Hearing Loss (NIHL) Frequency and Percentages of Workers Ex-

posed to Noise Exceeding 90dBA

. No. of Hearing No. of Workers No. of Total No. of workers
Tested with NIHL workers Exposed to=90dBA
Workers

Cut-stone products 34 24 70.6 58 48 82.8
Textile spinning and weaving 472 86 18.2 1,555 ‘217 14.0
Plastie products 213 30 14.1 490 22 4.5
Coal briguettes manufacturing 43 14 32.6 135 24 17.8
Fabricated metal products 535 103 19.3 1,042 541 27.9
Machinery manufacturing 77 20 26.0 303 51 16.8

Total 1,374 277 20.2 4,483 903 20.1

Spearman’s rank correlation (r=0.829), P<{0.05
Table 4. Noise Level of Varions Work Sites in Cut-Stone Products Industry

. over all Sound Pressure Levels by Frequencies (dB})
Work Site
dBA dBC 63 125 250 500 1K 2K 4K 8K

Crinder 94 94 55 61 66 78 85 89 91 87
Balling Machine 100 100 62 67 29 89 83 85 96 71
Stone Catter (I} 115 116 92 93 96 100 106 110 108 50
Stone Cutter (II) 110 110 80 80 86 97 100 102 101 100
Stone Cutter (III) 108 109 81 81 88 97 106 102 100 98
Air-Compressor 97 99 81 88 82 88 92 89 90 78
Average (range) 104(94—115}




Table 5. Noise Levels of Various Work Sites in Textile Spinning and Weaving Industry

over all Sound Pressure Levels by Frequencies (dB)
Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
Yarn-twisting machine (I) 93 94 70 70 75 85 89 89 85 77
Yarn-twisting machine (II) 93 95 48 60 69 77 93 88 88 83
Yarn-twisting machine (III) 91 93 76 82 82 82 86 87 87 88
Slitter 92 93 70 70 75 79 83 84 84 34
Weaver (I) 99 104 87 90 95 100 99 96 90 83
Weaver (II) 97 98 83 20 90 92 91 89 83 83
Weaver (I1I) 99 100 72 68 71 83 93 93 78 75
Spinner (I) 100 102 7% 84 99 85 93 97 95 86
Spinner (I) 82 86 70 73 76 81 83 79 72 70
Spinner (I} 83 87 70 72 75 81 83 80 72 70
Spinner (II) 83 87 70 73 76 83 83 80 75 70
Spinner (II) 83 88 59 75 80 82 82 74 79 71
Spinner (II) 82 85 71 74 78 80 78 77 72 70
Spinner (IT) 80 85 70 74 76 80 78 77 72 70
Spinner (111} 80 85 70 75 75 79 78 76 72 72
Spinner(II]} 80 84 72 75 73 79 78 76 73 70
Threader 93 94 66 69 77 85 89 a0 91 90
Cop-winding machine 97 97 65 67 77 87 90 n 88 79
Average {(range) 89(80—100)
Table 6. Noise Level of Various Work Sites in Textile Bleaching and Dyeing Industry

) over all Sound Pressure Levels by Frequencies (dB)

Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
Dyer (I) 87 89 60 64 70 75 79 82 86 79
Dyer (II) 86 86 58 60 69 74 78 80 83 76
Dyer (111} 92 94 57 62 74 8 8 8 &7 78
Dyer (IV) 95 95 64 75 78 80 89 85 81 79
Dyer (V) 87 87 58 60 69 73 77 80 84 76
Dehydrator (1} 95 95 78 79 80 84 91 94 90 84
Dehydrator (II) 95 96 76 78 80 84 91 92 86 82
Dehydrator (III) 100 105 80 83 85 90 98 99 94 90
Dehydrator (IV) 94 94 78 80 80 84 93 95 91 86
Dehydrator (V) 94 97 79 80 80 84 92 94 90 85
Dryer (I} 95 100 78 80 80 86 90 86 83 75
Dryer (II} 91 95 69 69 72 79 87 82 80 75
Dryer (III) 83 87 59 60 62 64 74 77 71 70
Boiler 91 93 57 63 73 82 82 84 87 72
Average (range) 92(83—100)
415 A} (Table 15), T SAx9} el7F 0— B¢ 500Hz—2KHz ml9te] F5H YA =
BY 25 AYAE SALTLAKIE 2KHz o SUTTE Hel § SAALA Ao A85F
o nERAld B 84 £3L REOW  ;FRAN 5 StERS LEHITHP<O,
EAxel o7t 3dB B 1 o]Ag UeklE 01).
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Table 7. Noise Level of Vavious Work-Sites in Commercial Printing Industry

i over all Sound Pressure Levels by Frequencies (dB)

Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
One-color printer (I) 84 85 52 65 73 75 78 85 82 7
One-color printer (II) 87 89 50 6% 72 74 79 84 81 77
One-color printer (III} 87 89 55 72 72 74 79 74 72 69
One-color printer {IV) 83 87 49 63 73 81 83 83 85 77
Two-color printer (I) 87 90 54 63 77 81 83 87 80 79
Two-color printer {II} 89 92 60 70 78 82 84 86 80 79
Two-color printer {III) 88 9 60 68 78 80 82 85 79 78
Two-color printer (IV) 86 88 49 70 75 78 78 83 81 74
Two-color printer (V) 89 91 59 66 74 75 80 75 75 73
Two-color printer (VI) 84 87 49 62 68 74 77 80 78 70
Four-color printer (I) 90 91 56 68 75 81 81 86 80 79
Four-color printer (II) 89 9 58 69 76 80 82 86 80 79
Four-celor printer 29 92 53 65 75 81 83 85 80 78
Average (range) 87(83—90)
Table 8. Noise Level of Various Work Sites in Plastic products Industry

over all Sound Pressure Levels by Frequencies (dB})
Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
Extruding machine 85 91 70 78 82 86 89 83 78 68
Slitter 84 88 64 66 75 80 83 83 75 83
Electric discharge 8% 93 63 72 79 88 90 88 81 83
Catapult 83 89 59 61 71 75 72 71 70 69
Pulverizer (I) 91 94 63 75 82 86 85 84 79 72
Pulverizer (II) 92 95 77 78 83 85 86 86 88 78
Pulverizer (III) 100 105 63 77 86 89 92 92 92 90
Pulverizer (IV) 99 99 64 76 86 89 " 94 95 91 88
Average (range) 90(83—1060}
Table 9. Noise Level of Various Work Sites in Chemical Products Industry

i over all Sound Pressure Levels by Frequencies (dB)

SEBIET S dBA  dBC 63 125 250 500 1K 2K 4K 8K
Reactor 93 95 72 72 82 83 91 86 85 81
Pulverizer 96 97 90 83 93 90 88 89 86 68
Dryer (I) 83 85 49 58 64 68 71 70 60 51
Dryer (II) 83 85 58 59 66 72 73 72 63 56
Freezer 91 91 76 79 84 83 84 84 84 75
Air-Compressor (I) 85 93 86 92 83 82 83 79 73 65
Air-Compressor (II) 100 102 91 91 93 98 95 93 85 76
Average (range) 90(83—100)
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Table 10. Noise Level of Various Work Sites in Coal Briquettes Manufacturing Industry

over all Sound Pressure Levels by Frequencies (dB)
Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
Pulverizer 87 87 70 77 80 80 80 79 77 71
Cylinder press (I) 95 95 70 80 86 90 a1 88 85 79
Cylinder press (II) 97 99 70 81 89 oL 96 91 84 74
Conveyer-belt machine 87 92 70 78 84 88 87 85 83 76
Average (range) 92(87—97)
Table 11. Noise Level of Various Work Sites in Fabricated Metal Products Industry

. over all Sound Pressure Levels by Frequencies (dB)

Work Site

dBA dBC 63 125 250 300 1K 2K 4K 8K
Shotter (I) 83 96 94 20 83 30 77 74 85 65
Shotter (I1} 94 97 62 72 82 87 90 86 85 79
Automatic grinder (I) 102 104 57 74 79 82 83 98 99 89
Automatic grinder (II) 93 96 89 89 89 90 87 86 85 86
Automatic grinder (IIT) 84 88 79 91 69 73 80 79 77 77
Automatic grinder (IV) 89 90 50 60 64 72 76 82 80 78
Automatic grinder (V) 81 83 61 63 64 70 71 70 70 68
Automatic grinder (VI) 96 97 83 87 89 91 9 88 97 81
Ring grinder (VII) 96 97 8l 87 89 90 92 88 81 70
Roller 87 94 56 65 (4 85 89 88 87 81
Automatic lather 96 97 83 86 89 91 91 88 97 81
15 ton-press 91 95 81 84 87 87 85 83 80 82
35 ton-press 94 95 83 88 91 93 93 90 85 78
125ton-press 99 108 87 93 99 103 102 97 97 86
Form press (I) 89 92 87 65 73 82 85 85 83 81
Form press (11} 96 97 59 62 72 81 85 86 83 81
Resonance machine 87 87 42 55 63 71 76 82 83 81
Bolt head machine 96 99 84 86 90 93 95 93 94 91
Bolt former 97 100 90 92 92 95 94 89 86 78
Nut head machine 97 101 84 91 94 94 92 92 94 88
Nut former 96 100 87 93 94 94 90 87 | 84 78
Trim machine 96 98 83 87 89 89 89 90 90 85
Average (range} 93(81—102)
Table 12. Noise Level of Various Work Sites in Machine Manufacturing Industry

. over all Sound Pressure Levels by Frequencies (dB)

Work Site

dBA dBC 63 125 250 500 1K 2K 4K 8K
Lather 85 86 53 64 72 77 84 78 75 67
Automatic grinder (I) 100 101 68 70 79 90 94 96 90 90
Automatic grinder ([I) 99 104 69 77 79 87 %0 94 93 90
Automatic grinder (III) 93 95 70 71 75 87 89 87 92 90
Press 98 99 61 85 90 90 .93 94 90 89
Air Press 92 94 69 70 85 82 80 79 78 71
Average (range) 95(85—100)
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Table 13. Work Sites with Maximum Sound Pressure Levels of Frequency Range by Industry

No. of No. of Work Sites with Max. Sound Pressure Levels
Industry Work Sites
Studied Low-frequency  Mid-frequency  High-Frequency
{<500Hz) (500-2,000Hz) (=2,000Hz)
Cut-ston products 6(100.0) — 1{16.7) 5(83.3)
Textile spinning and weaving 18(100.0) 1( 5.5) 12(66.7) 5(27.8)
Textile bleaching and dyeing 14(100. 0} - 3(21.4) 11(78.6)
Commercial products 13(100. 0) - 2(15.4) 11(84.6)
Plastic prointing 8(100.0) - 7(87.5) 1(12.5)
Chemical products 7(100.0) 2(28.6) 4(57,1) 1(14.3)
Coal briquettes manufacturing 4(100.0) 1(25.0) 3(75.0) —
Fabricated metal products 22(100.0) - 16(72.7) 6{27.3)
Machinery manufacturing 6(100.0) 1(16.7) 1(16.7) 4(66.6)
Total 98(100.0) . 5(5.1) 49(50.0) 44{44.9)
( ):%

Table 14. Work Sites with Maximum Sound Pressure Levels of Frequency Range by Sound pressure

Level
No. of Work Sites with Max. Sound Pressure Levels
Sound Level —— Total
(dBA) Low frequency Mid-frequency High-frequency
‘ (<500Hz) (500-2,000Hz) (Z2,000Hz)
—89 2(4.9) 24(58.5) 15(36.6) 41(100. 0}
90— 3(5.2) 25(43.9) 29{50.9) 57(100.0)
Total 5(5.1) 49(50.0) 44(44.9) 98(100.0)
( ):%
P<0.01

Table 15. Work Sites with Maximum Sound Pressure Levels of Frequency Range by Differences in A-and
C-weighted Sound Pressure Levels

Differences in No. of

No. of Work Sites with Max. Sound Pressure Levels

dBC and dBA Work Sites

(dBC-dBA) Studied Low-frequency Mid-frequency High-frequency
{(<500Hz) (500-2,000Hz) (= 2,000Hz)
0-1 28(100.0) 1( 3.6) 7(25.0) 20(71.4)
2 13(100.0) 2(15.3) 5(38.5) 6(46.2)
3= 16(100.0) = 13(81.3) 3(18.7)
Total 57(100.0) 3( 5.2} 25(43.9) 29(50.9)
()%
P<0.01
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