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A Study on Sound Attenuation of Plant Noise by Enclosure

TN
Se-Cheol Yoon-Hae-Kyung Lee

ABSTRACT

The considerations in the noise control by enclosure are the rise of temperature and sound pressure,
transmission loss, absorption coefficient of the materials, the structure of the soundproof panels, an
opening and coincidence frequency.

But it is very difficult that we obtain the accurate data about those in design, so, the noise reduction
after enclosing does not correspond with the calculation.

The difference of the noise reduction between the calculation and the measurement was 8. 2dBA, and
we can obtain the approximate result as the following formula which correct 10dBA, safely.
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Table 1 Specification of enclosure

section specification

wall & | steel 2.3mm+gypsum board 12mm+glass wool
(40kg/m® 100mm)+glass cloth+ perforated sheat
(Al-1mm)

door | steel 1.6mm-+gypsum board 9mm+glass wool
(40kg/m®, 50mm)+steel 1.6mm

window | glass 10mm+air space 50mm+glass 8mm

ceiling

bottom | concrete painted

Table 2 Dimension of equipment(source) & enclosure

. size of enclosure | area of | area of | area of
equipment .
(m) source | door | window
“CTTWT L E L )| )|
A 7 5.4 4 21 10.65 3.16
B 10.6 | 6.5 4.2 18 18.36 4.86
C 15.6 | 6.5 4.2 | 63 18.36 4.86
D 8.7 155 5.6 { 21 10 3
E 6.8 | 4 4 15.8 8 3.16
F 2.551 3.25| 2.2 5.89 3.24 0.72
G 3.75] 2.65{ 2.2 5.89 3.24 0.72
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Fig. 1 Layout of source and enclosure
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Fig. 2 Flow chart of measurement and analysis
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Fig. 3 Sound pressure level(SPL) of

equipment(O. A : overall)
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Table 3 SPL after enclosing

frequency (Hz) SPL | SL
equipment [~ (0.A}1 (0. A)
1251 250} 500} 1K | 2K | 4K {dB} | {(dBA}
A 79.3180.2180.9478.8{76 74,5 86.5 | 83,7
B 77.9175.6{77.1{74.5]75.2] 74.6} 837 | 81.3
C 87.3183.1{79.5|74.7[80.9{77.4] 90.1 | 8.2
D 86.5{88.4{80.6|77.8[76.3|75.9] 91.4 | &
E 82.1{83.2|81.6/78.4}76.5|74.8] 88.1 | 84.2
F 84.2183,7(81.9]78.5|76.4]{71.5{ 89 84.4
G 83.7]84.5183.1183,4]80.5{77.7y 90.4 | 87.6
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Fig. 4 Average SPL before & after enclosing
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Fig. 5 SPL in the inside of enclosure by caloulation
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Table 4 TL of enclosure by calculation Table 6 Noise reduction by enclosure{NR)
. po—— (A-O. A : A-weighted overall)
equipment oc T 250 | 500 | 1K | 2K | 4K _ frequency (Hz) O.A] AO.A
A 2.6 | 27 | 32.4 | 37.8 | 43.2 | 48.7 eaupment e T 250 | 500 | 1K | 2K | 4K | (dB)| (dBA)
B 2.6 | 27 32.4 | 3n.8 | 43.2 | 48.7 o Leale. [17.2{23 [26.8(31.4]36.4]41.7] 23.8] 27.8
C 215 | 26.9 | 323 | 37.7 | 43.1 | 48.6 meas. | 14.4]22.6]19.4]17.8[ 16.6] 18.5] 19.5| 18.6
D 21.5 | 26.9 | 32.3 | 37.7 | 43.1 | 48.6 p Leale |19 [24.8{28.5/33 |ar.9[as.2[ 285 335
E 21.7 | 271 | 325 | 37.9 | 43.3 | 48.8 meas. | 12.8) 21.3|21.5] 22.51 22.9] 24. 1] 21.3| 22.9
F 21.7 | 272 | 32.6 | 38 43.4 | 48.8 o Leale. | 20.2]25.8] 29.9] 34.9]39.9] 5.3 24.3 | 0.2
G 21.6 | 27.1 | 325 | 37.9 | 43.3 | 48.7 meas. |18.1[21.1{26.8[2¢4 [17.5[16.2{ 20.7| 21.2
average | 21.6 | 27.0 | 32.4 | 37.8 | 43.2 | 48.7 p Leale. |17 [22.7]26.6{31.4]36.5{41.8] 20.5 | 26.3
meas. | 17.7{14.9] 22.4[20.8(15.2{13.8] 17.4 | 18.7
¢ |calc. [16.5]22.1]25.8]30.4[35.3[40.5] 28.6 | 30.2
Table 5 SPL in the outside of enclosure by calculation meas. [17.5[21 [19.6{23.6]23.5|28.8| 21.7 | 24
cale. [11.817.7(21.4]25.9130.9[36 [ 181 24.1
. frequency (Hz) SPL | SL F [eas. [10.2]17.1[17.9] 21,721 6[19.9] 17.9 | 0.2
equipment (0.A)] (0.A)
1251 250 | s00| 1K | 2K | 4K (dB) | (dBA) G calc. [11.7(17.6}21.4(25.9[30.9(/36.1] 18.9 24.8
7os7o sl sl zlsezloial sz2 T 7as meas.| 9.4{13.8] 6.5]16.2]13.3]10.7] 13 13.9
71.7[72.1]70.1[ 64 |60.2]55.5] 76.5 | 70.7
85.2] 78.4] 76.4] 63.8] 58,5 48.3] 86.5 | 76.2 NR

87.2|80.6|76.4]67.2|55 |47.9| 88.3 | 77.4
83.1182.1175.4|71.6{64.7/63.1] 8.2 | 78

86.6|83.1|78.4|75.3]67.1)55.4] 88.8 | 80.5
81.480.7|68.2|73.7162.9]52.3] 84.5 | 76.7
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Fig. 6 Average NR by enclosure
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Table 7 Difference of the NR between the caiculation
and the measurement

equipment A|B|C|D|E|F| G | AVE.
difference(dBA) 19.2110.6{ 9[7.6(6.2{3.9/10.9 8.2
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