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Development and Evaluation for Improvement of the Sound Insulation
of Balcony Window in Apartment
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ABSTRACT

Recently, the interest on the comfortable dwelling environment is increasing and the effort to solve
the problem of exterior noise was tried. The propose of this study is to suggest the design of balcony
window in apariment and to evaluate the sound insulation of it. So, we designed five types of
balcony window which were considered not only sound insulation but ventilation. The sound reduction
index of window was evaluated by the measurement in mock-up room. The results showed that case
2 improved about 6dB in the weighted apparent sound reduction index than case 1, and case 3

reduced about 39 % in construction cost than case 4.
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o A% A 5E EES R0t Fig.1 The mock-up floor plan and photograph
Table 1 The outlines of aluminum balcony window plans
Balcony window Size Glass (mm) |
1 Single window 5mm Fix
(sliding) (5+6+5)
3.2x23
Single window .
2 (sliding) + fixed window Smm Fix
(5+6+5)
(center)
Single window UP:13x32DN:10| 5mm Fix
2-1 (sliding) + fixed window : ><3'2 : (5+6+5)
(center/Down) )
Double window 5mm Fix
8 (sliding) + fixed window 32x2.3 (5+6+5)
Double window : ’ .
. ; g UP:1.3x3.2 5mm Fix
3-1 (sliding) + fixed window DN:10%32 (5+645)
(center/Down)
Double window 5mm Fix
4 (siding) 3.2x23 (5+6-5)
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Table 2 Combined absorption of balcony in mock-up
Frequency (Hz) 1001125160 | 200 | 250 [ 315 | 400 | 500 | 630 | 800 {10001 1250|1600 2000 | 2500 | 3150
Absorption 16120(23[27(30|34|44|46(47(45149(51]50] 5051150
Non-absorption 20(27(26|35139|48|54|57|57|5758|58|57|56]|56]|056
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Fig.5 Figures of the airborne sound insulation measure

45 —8—single window (sliding) 50 —&—Plan 1 —4—Plan 2
40 —#— double window (sliding) 45 B Plan 4 ®—Plans |
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Fig.6 Comparison of single window and double Fig.7 Comparison of fixed window and
window sliding window
Table 3 Single-number quantities for airborne sound insulation of balcony windows
. . Single-number
Balcony window Sige Sound insulation level [Hzl quantity
125 | 250 | 500 | 1K 2K Res w
Plan 1 Single window (sliding) 209 | 228 [ 156 | 204 | 259 21
Plan 2 Single Wlpdow(slldlng) + fixed 3.2x23 977 1205 | 227 | 255 | 300 27
window (center) )
Plan Single window (sliding) + fixed | UP:1.3x3.2
2-1 window (center/Down) DN:10x3g | 246 | 237 | 246 ) 226 | 31T 21
Plan 3 Double wmdow(shdmg) + fixed 39x23 307 | 223 | 337 | 406 | 313 3
window
Plan Double window{sliding) + fixed | UP:1.3x32
3-1 window(center/Down) DN:1.0x32 285 | 254 | 268 | 288 | 354 3
Plan 4 Double window (silding) 3.2x23 295 | 279|297 | 323 | 349 33
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Table 3 Sound level in balcony as ventilation
hole open/close

Condition | 125 | 250 | 500 | I K | 2 K | dB(A)

Close 50,6 | 532 | 57.7 | 615 | 568 | 644

Open 526 | 56.0 | 598 | 624 | 62.7 | 67.3

1/2 open | 556 | 56.1 | 564 | 62.0 | 579 | 652
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Table 4 Intensity level about each case [dB(A)]

osition
Case P1|{P2{P3{P4|P5|P6|P7|P8

Casel 59 | 60 | 57 | 55 | 59 | 59 | 57 | 55
Case2 69 | 71 | 65 | 59 1 69 | 71 | 67 | 59
Case3 64 | 63 | 60 [ 57 | 62 | 63 | 60 | 57
Cased 63 | 64 | 60 [ 57 | 62 | 64 | 58 | 57

osition
Case P9 |P10|P11|P12|P13|P14|P15|P16

Casel 59 | 57 | 57 | 55 | 57 | 57 | 57 | 55
Case2 67 | 69 | 63 | 59 | 61 | 61 | 59 | 57
Cased 62 | 63 | 60 [ 57 | 60 | 60 | 58 | 57
Cased 61 | 61 | 58 [ 57 | 60 | 58 | 57 | 56
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Fig. 12 Intensity level meter for position in case 2
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