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ABSTRACT

This study was conducted to determine the sound paths and transmitted sound level in house.

An air-conditioner system was selected a typical sound source. The measured transmission loss

data shows that the apertures have an significant effect on the transmitted noise and comparable

with the existing theoretical data. Therefore the complex aperture was

substitute to quantitative

apertures approximately. An effective simulation method, ray tracing and mirror image source

method, was employed in the prediction of transmitted sound level. The measured results were

reflected on the simulated results.
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<Figure 2.1> Typical sound paths
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<Figure 2.3> The sound transmission loss(dB)
by equation (2.4)
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<Figure 3.3> Measured SPL of livingroom and
balcony (Without sealing)

[ = [hirgoomSPL
~8— Bl S
10
) [ |
,\g — 7__
2q / P P [
So X T TS ~
mj"‘\// [ S
P _
10
o
Frequency(H)

<Figure 3.4> Measured SPL of livingroom and
balcony (With sealing)
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NRI(B) |11.8(22.9(20.823623.2|22.4|27.7|315|244

NR2(dB) | 9.3 (26.9(22.0|27.4{32.5|33.2(32.9(38.0|31.4

<Table 3.1> Measured NR between livingroom

and blacony
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Frequency RT of Average
(Hz) livingroom absorption
(sec) coefficient (@)
63 1.79 0.0513
125 1.77 0.0519
250 1.79 0.0513
500 1.78 0.0516
1K 1.75 0.0525
2K 1.74 0.0528
4K 1.73 0.0531
8K 1.74 0.0528

<Table 3.2> Measured RT and Average

absorption coefficient () of livingroom
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T3 TL et | 7 ot | TL struet| T strocet| TL teak | 7 teak
(Hz) | 4B) (dB) (dB)

63 11.3 {0.0736 8.8 0.1306 - -
125 223 10.0058| 264 [0.0023{ -4.7 12.9253
250 | 203 |0.0093] 215 |0.0071] -27 |18734
500 | 23.1 |0.0050| 269 |0.0021] -38 |24105
1K | 227 |00054] 320 [0.0006] -60 [3.9692
9K | 219 |0.0065] 327 |0.0005] -7.0 |49774
4K | 271 |0.0019] 323 |0.0006] -05 |1.1303
8K | 309 |0.0008] 374 |0.0002] 28 |05228

<Table 3.3> Measured TL of window

(Between livingroom and balcony)
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<Figure 3.5> Measured TL of window
(between livingroom and balcony)

F 34 | TL totat| 7 totat | TL struct| 7 struett | TL teak | 7 teak

(Hz) | (dB) (dB) (dB)

63 13.0 [0.0501] 155 [0.0280| -159 |38.9019

125 | 30.7 |0.0009] 360 [0.0003| -0.2 | 1.0561

250 | 254 (00029 293 10.0012] -4.7 | 2.9806

500 | 263 |0.0023[ 306 [0.0009]| -4.1 | 25774
1000 | 244 |0.0036[ 331 [0.0005| -74 | 55327
2000 [ 23.7 10.0043{ 333 |0.0005] -82 | 66657
4000 | 27.7 [0.0017{ 347 |0.0003| -38 | 24157
8000 | 338 [0.0004] 37.1 ]0.0002] 4.0 | 03947

a) One window closed
F 3| TL wtal | 7 total | TL struct| 7 struet | TL jeax T leak
(Hz) | (dB) (dB) (dB)

63 13.2 {0.0479 146 | 00345} -16.7 | 47.1999
125 | 314 {0.0007| 369 [ 00002 | -26 | 18140
250 | 289 [0.0013] 36.7 | 0.0002 | -58 | 38134
500 | 33.1 [0.0005| 399 [00001} -14 | 13687
1000 | 359 |0.0003{ 41.7 | 0.0001 1.7 0.6747
2000 | 31.6 [0.0007} 421 0.0001 | -35 [ 22149
4000 | 33.1 10.0005] 415 [ 00001 | -1.7 | 14936
8000 | 356 |0.0003[ 364 | 0.0002 7.9 0.1629

b) Two windows closed
<Table 3.4> Measured TL of double window

(between bedroom and balcony)
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<Figure 4.1> Comparison of predicted and
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<Figure 4.2> Comparison of predicted and
measured TL i — between bedroom and

balcony (one window closed)
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<Figure 4.3> Comparison of predicted and
measured TL'eax — between bedroom and
balcony (Two window closed)
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<Figure 5.1> Effect of transmitted sound
(Between livingroom and balcony)
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Eoold A U FFork 3 FNE T
A 2% dFo] 7tedE UYerdn
SPL(dB) |Simulat| Simulat-|{ Simulat| Measur
-ed ed -ed -ed
results| results | results | results
Frequency (Used | (Used | (NRI1 (NR1
(Hz) TL o) | TL struer)| ~NR2) ~NR2)
63 54.2 56.6 24 25
125 314 274 -4.0 -4.1
250 315 30.2 -1.3 -1.2
500 226 18.8 -38 -3.8
1000 219 12.4 -9.5 -9.3
2000 16.7 59 -10.8 -10.8
4000 95 4.2 -5.3 -5.2
8000 0 0 0 ~-6.5

<Table 5.1> Comparison of simulated and
measured data
(Between livingroom and balcony)
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