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ABSTRACT

This study was conducted to examine the performance in the space for a single alarm type detector installed in a single
house. Three types of houses were used, including two types of one-story and two-story houses. A computer simulation
program was used to predict the sound pressure level in response to the occurrence of an alarm sound in a residential space.
The characteristics of the sound source applied to the simulation were directly measured and used as input data. As a result
of simulation, it was found that the sound pressure level in the kitchen and living room generally met the standard when
the alarm sound of the detector occurred. However, the sound pressure level in the bedroom was predicted to be at least
20 dB (A) lower than the American Fire Protection Association standard of 75 dB (A). Therefore, a plan should be prepared
to maintain a sufficient sound level in the bedroom space inside the house, and efforts will be needed to ensure safe

evacuation in case of fire by establishing relevant standards.
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Table 1. Single Alarm Detector used for Test
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Table 2. Sound Pattern of Single Alarm Detector
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Figure 1. Schematic diagram of sound pressure level measurement
according to voltage change.
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Figure 2. Spectral characteristics of sound pressure level measured
at Im when the alarm sound of the detector occurs.

Figure 3. Detector location (A) and masturbation point location
(e) for Type 1 house.
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Figure 4. Detector location (A) and masturbation point location
(e) for Type 2 house.
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Figure 5. Detector location (A) and masturbation point location
(e) for Type 3 house.
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Table 3. Sound Absorption Ratio by Frequency for Each Finishing Table 5. Predicted Sound Pressure Level (dBA) for Each Room

Material in House Type 1
Building Matetia 1/1 Octave Frequency Band (Hz) Room —TrosTo OOF relq-i(HZ; T
125{250 |5 L
Element 125 (250 | 500 | 1k |2k |4k 4
o @ Kitchen  |31.6]30.9]32.7/50.9(67.3|70.4| 74.3|53.4|77.3
eimiorce
Floor flooring | 020 | 0-13] 0131 0.111.0.0910.06 @ Livingroom |30.8|30.1]29.8(49.4(65.8|65.2(68.9|46.9|72.5

Gypsum board

Ceiling 028 | 0351030 | 038 | 0.50 | 0.65
+ wall paperl
wal | Gypsum board | ot sl 078 | 0.76 | 070 | 0.62
+ wall paper2
Door 0.01 | 0.02 | 0.02 | 0.02 | 0.03 | 0.03
Others | B3 14071 0.01 | 0.01 | 0.01 | 0.01 | 002
window

Window 0.01{0.02 | 0.02 | 0.02 | 0.03 | 0.04

Table 4. Sound Power Level (dBA) Calculated using Sound Pressure
Level and Sound Pressure Level Measured at 1 m when
an Alarm Sound Occurs

No 1/3 Octave Band Frequency (Hz)
" |63 [125 [ 250 [500 |1k |2k |4k |8k
1 26 | 27 | 28 | 47 | 63 | 9 | 3| 57
2 24 | 13 | 24 | 41 | 53 | 68 | 90 | 60
3 30 | 33 | 48 | 52 | 49 | 76 | 64 | 59
4 17 | 13 | 23 | 52 | 77 | 74 | 73 | 61
5 17 | 12 | 19 | 37 | 48 | 68 | 81 | 50
6 21 | 18 | 26 | 42 | 61 | 76 | 69 | 47
7 25 | 31 | 46 | 47 | 56 | 61 | 78 | 51

Average | )8 1210 306 | 454 | 621 | 71.7 | 762 | 55.0
SPL

PWL | 30.0 | 29.0 | 38.6 | 53.4 | 70.1 | 79.7 | 842 | 63.0
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Table 6. Predicted Sound Pressure Level (dBA) for Each Room
in House Type 2

“

Table 7. Predicted Sound Pressure Level (dBA) for Each Room
in House Type 3

freq.(Hz)
63 |125|250(500|1 k|2 k|4 k|8 k|Leq

Room

freq.(Hz)
63 | 12512505001 k|2 k|4 k|8 k|Leq

Room

@ Kitchen 36.7|35.9(39.2|57.3|73.8|77.8| 82 |61.1|84.8

@ Kitchen 33.7|32.9(36.654.6|71.1|74.2|78.1|57.2|81.1

@ Livingroom |35.8|35.1|37.1{56.0|72.4|74.1|78.0|56.5|81.1

@ Livingroom |30.1]29.4(32.3|51.4(67.8]69.1|72.6|50.4|76.0

@ Bedrooml |28.5|27.8(22.7|41.5|52.8|43.5|48.6|25.7|55.0

@ Bedrooml | 19 |18.3|11.6| 32 [43.7(29.1|33.6| 9.6 [44.5

@ Bedroom2 |30.4[29.8(23.6|42.6|54.1| 44 |48.8|25.7(55.9

@ Bedroom2 | 22 |21.2{17.6]37.4]48.9(36.6|41.3|17.2|50.1
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