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ABSTRACT

To reduce the number of casualties in the case of fire, an alarm sound needs to be delivered to the people who remain
in the apartment unit. On the other hand, it was reported that the fire alarm sound generated in the elevator hall was not
delivered sufficiently to the people staying in the apartment units. In this study, the background noise level and noise level
generated in an apartment unit were measured during the day and night time. In addition, the transmission of the fire alarm
sound into the each room of apartment units was simulated and compared with the background noise level. The fire alarm
sound generated in the elevator halls was reduced by the fire door and doors, and was not transmitted sufficiently into the
internal spaces of the apartment units. Starting evacuation action was difficult after hearing the fire alarm sound generated
outside the apartment units. To improve the transmission of an alarm sound to the inner spaces of apartment units, an acoustic
simulation was carried out for cases where the alarm sound generator was installed on a wall-pad in the living room and the
alarm sound generator was installed on the ceiling of each rooms in apartment units. Background noise of + 15 dB and 75
dB (A) were satisfied when alarm sound generator was installed on the ceiling of each room.

Keywords : Alarm sound, Evacuation, Background noise, Acoustic prediction
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Figure 1. An example of indoor noise generation pattern in
apartment unit.
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Table 1. Simulation Conditions for Alarm Sound Propagation in Apartment Units

Case Location of Source Alarm Sound Generation of Alarm Sound
1 Elevator Room Alarm Bell Existing Method
2 Wall-pad in Livingroom Broadband Noise Alarm Sound Generated from Wall-pad
3 Alarm Speaker at Each Room Broadband Noise Alarm Sound Generated at Each Room

(a) 59 m Type
Figure 2. 3D model of apartment units.

(b) 84 m® Type
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Table 2. Frequency Characteristics of Alarm Signal of Each Cases

3

Frequency [Hz] Sound Pressure Level [dB]
Alarm Bell (Case 1) Broadband Noise (Case 2) Broadband Noise (Case 3)
63 54 86.7 85
125 58 86.7 85
250 63 86.7 85
500 69 86.7 85
1000 74 86.7 85
2000 85 86.6 85
4000 90 86.6 85
8 000 93 86.5 85
Overall 95 95.7 94
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Figure 3. Propagated alarm sound level at 59 m’ type apartment unit.
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Table 3. A-weighted Sound Pressure Level of Alarm Sound at 59 m’ Type Apartment Unit

71

Case Living Room Main Room Small Room Bath Room
1 57.9 dB(A) 34.6 dB(A) 29.7 dB(A) 457 dB(A)
2 87.2 dB(A) 70.6 dB(A) 71.7 dB(A) 61.6 dB(A)
3 84.6 dB(A) 88.1 dB(A) 88.9 dB(A) -
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Figure 4. Propagated alarm sound level at 84 m’ type apartment unit.
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Table 4. A-weighted Sound Pressure Level of Alarm Sound at 84 m’ Type Apartment Unit

Case Living Room Main Room Small Room Bath Room

1 63.1 dB(A) 45.3 dB(A) 50.5 dB(A) 54.2 dB(A)

2 83.7 dB(A) 73.1 dB(A) 70.1 dB(A) 72.1 dB(A)

3 84.9 dB(A) 82.2 dB(A) 83.4 dB(A) 84.9 dB(A)

Table 5. A-weighted Sound Pressure Level of Alarm Sound at 157 m” Type Apartment Unit

Case Living Room Main Room Small Room Bath Room

1 502 dB(A) 22.8 dB(A) 24.1 dB(A) 41.1 dB(A)

2 86.9 dB(A) 67.2 dB(A) 68.9 dB(A) 69.5 dB(A)

87.1 dB(A) 86.8 dB(A) 87.9 dB(A) 90.5 dB(A)
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Figure 5. Propagated alarm sound
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level at 157 m’ type apartment unit.
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Table 6. A-weighted Sound Pressure Level Distribution of 3 Kinds of Apartment Units

Case 59 m Type

84 m” Type 157 m* Type
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