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ABSTRACT

This study focuses on noise challenges in apartments, specifically inter-household noise. It
examines five noise reduction factors, with a focus on airtightness and sound insulation.
Findings show significant variations in sound insulation at low frequencies, depending on
construction methods. Common trends emerge at 25 Hz and 63 Hz across all factors. Elements
like tin pipe, insulated pipe, and panel board enhance noise insulation through airtight
construction, while switches 2 and 4 exhibit decreased performance. The study establishes a
strong correlation between sound insulation and air tightness, particularly in the mid-frequency
range (315 Hz to 2,000 Hz), suggesting potential use of mid-frequency data for effective air
tightness analysis.
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Figure 1. Indoor Noise Source Survey Results
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Table 1. Frequently observed construction photos featuring piping, switches, panel board

(b) Switch (c) Panel Board
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Table 2. Specification of experimental equipment

Measurement Type Manufacturer Model Specification

Solid - Sensitivity : 83 dB
SA-355SN - Maximum out put : 95 cB
- Outside dimension : W170-D170-H170 (mm)
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peaker -Acoustics

Sound - Output Power : 80 W
Amplifier Pro-main ~ MP 50B - Signal to Noise Ratio :95 dB(A)
- Frequency Response : 20 Hz ~ 20KHz

insulation
performance
- Measurement range

:25dB~130dB

: 1/1 and 3/1 Octave band
- Resolution : 0.1 dB

Microphone TES 1358C

- Measurement range
: Temperature : -20°C ~60C
Thermal Mass . : Wind speed : 0 m/s ~ 30 m/s

Flow Meter Testo 4051 - Resolution
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Airtightness : Wind speed : 0.01 m/s
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Figure 3. Sound pressure measured by frequency in both the source room and receiving room
under all condition
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Table 3. Airtightness-sound pressure average value, and increase/decrease trend by test case

Pressure of . . Average of SSR for All
Type space [Pa] Construction Wind Speed [m/s] Frequency
General 7.20 26.37%
Tin Pipe 35 Airtight 6.45 28.00%
- 1-(6.45/7.2) =10.42% 26.37 — 28.00 =-1.63%
General 7.78 26.86%
lns;'ilséed 20 Airtight 5.38 28.53%
- 1-(5.38/7.75) = 30.85% 26.86 — 28.53=-1.67%
General 7.36 28.17%
Z-Prong g Airtight 223 27.75%
Switch
- 1-(2.23/7.36) = 69.70% 28.17 — 27.75=0.41%
General 7.49 29.13%
4-Prong .. o
Switch 20 Airtight 2.19 25.39%
- 1-(2.19/7.49) = 70.76% 29.13 — 25.39=3.73%
General 7.72 24.20%
Panel 20 Airtight 2.88 27.31%
Board
- 1-(2.88/7.72) = 62.69% 2420 — 27.31=-3.11%

Note. SSR: sound pressure reduction rate of sound source room and receiving room
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