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Noise Reduction in the Stone Cutting Factory by Using Transparent Acrylic Enclosures
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ABSTRACT

Friction between stone and saw of stone cutting machine generates the noise of 96-104 dB in the

frequency range of 2kHz-8kHz, which may cause occupational hearing loss, By designing enclosures

which are made of transparent acryl, PVC panel and absorption materials, about 15 dB noise reduction

has been achieved in the stone cutting factory, It is demonstrated that this kind of enclosures can be

effectively used to reduce the noise in the stone cutting factory,
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(a) Top view
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(b) Front view

Fig. 2 Detail drawing of enclosure A
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Fig. 3 Detail drawing of PVC panel with absorption

materials
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Fig. 4 Detail drawing of enclosure B : Top view

Table 3 Average absorption coefficients for enclosure A

1/1 Octave band center frequency [Hz]
Location Materials Area
63 125 250 500 1K 2K 4K sK
‘'FB, D Acry! 34.5 0.2 0.22 0.09 (.06 0.04 0.05 0.05 0.04
FT, C SO-NO 50 63. 0.1 0.1 0.25 0.6 0.9 0.95 (.95 0.9
F, B&S W Concrete 147.5 0.01 0.01 0.02 0.02 0.02 0.03 0.04 0.05
Average absorption coef. a 0.06 0.17 0.09 0.17 0.25 0.27 0.27 0.27
FB ; Front bottom D ; Door FT ; Front top C; Ceiling F; Floor B&S W ; Back & side wall
Table 4 Average Absorption Coefficients for Enclosure B
1/1 Octave band center frequency [Hz]
Location Materials Area -
63 125 250 500 1K 2K 4K 8K
F&S B, D Acryl 56.0 0.2 0.22 0.09 0.06 0.04 0.05 0.05 0.04
F&S T, C SO-NO 50 65.7 0.1 0.1 0.25 0.6 0.9 0.95 0.95 0.9
F Concrete 66.0 0.01 0.01 0.02 0.02 0.02 0.03 0.04 0.05
B Steel 33.8 0.04 0.06 0.06 0.05 0.04 0.02 0.01 0.01
Average absorption coef. 0.09 0.10 0.11 0.21 0.29 0.31 0.31 0.29
F&S B : Front & side bottom D : Door C; Ceiling F&S T ; Front & side top F ; Floor B ; Steel
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Table 5 Sound pressure level with enclosure A

1/1 Octave band center frequency [Hz]
Contents :

63 125 250 500 1K 2K 4K 8K 16K 0.A

SPL w/o enclosure D 79 87.5 87 87 88 91 96.5 | 101.5 | 99.5 105

TL of enclosure ) 6 11 16 22 27 33 38 44 49 26

SPL with enclosure (D-@& 73 76.5 71 65 61 58 58.5 58.5 50.5 79

A weighted SPL with enclos. 47 60.5 62 62 61 59 | 59.5 56.5 49.5 69

Table 6 Sound pressure level with enclosure B
1/1 Octave band center frequency [Hz]
Contents

63 125 250 500 1K 2K 4K 8K 16K 0.A

SPL w/o enclosure ) 74 83 83 87 89 98 100 99 95 106

TL of enclosure @ 6 11 16 22 27 33 38 44 49 26

SPL with enclosure -2 68 72 67 65 62 65 62 55 46 76

A weighted SPL with enclos. 42 56 58 62 62 66 63 54 45 70
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