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ABSTRACT

Balcony drainage noise in existing apartments is one of the facility noises subject to civil petition,

next to the floor impact sound for residents. Newly constructed apartment houses have separate dis-

charge systems for rainwater and drainage, thus, the drainage sounds of upper house are blocked by

the lower house. However, as the structure of balcony drainpipes of apartments built before 2006 in-

corporate rainwater and drainage, residents are continuously complaining about the balcony drainage

sounds. To reduce existing apartment balcony drainage noise, studies have been conducted in which

drain covers were constructed at the location of maximum noise as a measure to identify the max-

imum location of drainage noise among the drainage pipes. Based on the results of previous re-

searches, several additional components are designed and created that can be added to existing com-

mercial products and are easy to apply to existing drainage pipes. Furthermore, they have been de-

signed to be easy to detach and maintain, and were precisely manufactured and applied to actual

apartments for performance testing. As a result, if a plastic member with a thickness of 5mm is

added to an existing commercial product, the reduction is estimated to be around 13 dB. This can

reduce drainage noise in daily life to approximately 45 dB, which will help create a quiet living en-

vironment for existing apartment inhabitants.
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Fig.1 Old and new drain photos and details
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Fig. 2 Changes of discomfort ratio on drainage noise

Fig. 3 Microphone measurement point
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Table 1 Answered score on perceived noise levels

2F 18F AVG Remarks
Ch. 1 8 11 8 9
Ch.2 7 7 10 8
Ch. 3 7 7 7 7
Ch. 4 9 7 9 8
Ch.5 12 10 12 11
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Table 2 Drain cover 3D modeling and applied drain

cover
Measurement value (dB)
Ch.1 | Ch.2 | Ch.3 | Ch.4 | Ch.5

Existing 2 | 52 | 53 | s4 | el
condition
4o pplied st | 48 | 48 | 48 | 50
rain cover
Reduction 1 4 5 6 1

value

Fig.4 Drain cover 3D modeling and applied drain
cover

Fig. 5 Existing commercial products (left) and rub-
ber -paint reinforcement status (right)
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Fig. 6 Steel platetEVA absorber cover binding (left)
and disassembly status (right)

Fig.7 Plastic + rubber sheet cover fabrication draw-
ings

Fig. 8 Plastic + rubber sheet cover photography
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Table 3 Test details of prototypes
No. Experiment details Remarks
1 Outside noise -
2 BGN in a sound insulation box -
3 Existing condition -
4 Existing selling product(5 T) Fig. 5 left
Existing selling Products(5 T)+rubber | .. .
3 paint 7times(2 T) Fig. 5 right
6 Existing selling products+steel Fic. 6
plate0.5 TFEVA absorber(2 T) &
Existing selling products+plastic
7 cover(5 T)+sound insulation rubber Fig. 8
sheet(2 T)
Existing selling products+plastic .
8 cover(5 T) Fig.8
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Table 4 Photographies of experiments WA 7)E ZEFE] wjeT Syo] Bl &
. . Existing selling products(5 T) .
Existing selling product s e i T ) Table5 Test results of prototypes(single number
rating)
. . R i
No.| Experiment details Lacq L Amax e\t]:l;cl:lt;on
1 Outside noise 46 57
5 BGN in a sound 37 39
insulation box
3 Existing condition 67 69 Reference
Existing selling
— . — . 4 product(5 T) 60 62 717
Existing selling products+steel Existing selling
plate0.5 T+EVA absorber(2 T)| products+plastic cover(5 T) Existing selling
5 | products(5 T)+rubber 59 61 8/8
paint 7times(2 T)
Existing selling
products+steel
6| plate(0.5 TY+EVA 37 60 109
absorber(2 T)
Existing selling
products+plastic
7 cover(5 T)+sound 55 59 12/10
insulation rubber
sheet(2 T)
Existing selling
8 products+plastic 54 57 13/12
cover(5 T)
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Fig. 9 Comparison of sound insulation characteristics
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Fig. 10 Comparison of sound insulation character-
istics between No. 4 and No. 5
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Fig. 11 Comparison of sound insulation character-
istics between No. 3 and No. 6
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Fig. 12 Comparison of sound insulation character-
istics between No. 4 and No. 6
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