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An Study on the Sound Attenuation and the Improvement
in Hearing Condition of Fire Alarm Device in Apartment Buildings
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ABSTRACT

In many fire emergencies, the auditory fire alarm signals are very important to save the
occupant's life. But as the sound insulation of building elements has been improved, it is more
difficult for occupant to recognize the fire alarm signals when the audible fire alarm worked. This
is the first study to show the sound attenuation of audible fire alarm device in apartments. We
measured and analyzed the sound attenuation level in seven units. The result showed that it was
not sufficient to detect the sound from the fire alarm device in bedrooms. Whether the fire alarm
device worked or not, the differences of sound level in bedrooms were below 1 ~10dBA. To give
the minimum sound level 60 dBA in bedrooms, the proper sound levels from alarm device installed
in livingrooms ‘were suggested using computer simulation.
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Table I The existing studies on about proper fire
alarm sound

‘Researchers | Contents ,
Review through auditory arousal thre—

Dorothy shglds, auditory signals during sleep.

Bruck® -1t is recommended t.hat smokg de~-

(2001) tector alarms be installed in the
bedrooms, the signal intensity is
approximately 90 dBA.

-Subjective ratings on the fire alarm
auditory.
L.T. Wong | 230 awaken(22~48 and 66~88) par
LK. Leungm -ticipated in the five elder care

(2005) cenires. »

It is recommended that the alarm
SPL is 75 dBA at bed head.
-Sleeping participants(aged 6~17 yr,
30~59yr) were exposed an alarm
which was received at 60dBA at
the pillow.

Dorothy Result : juniors slept(85 %), adults

Bruck® | reliably awoke (100 %)

(1999) |-The best recommendation may be to
install interconnected detectors and
alarms in residental dwellings so that
adults can be awoken if a fire occurs
in or near children's bedroom.
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Table2 The outline of‘ measured apartment

buildings
Apt. Location g}f)lg {gﬁgfe Unit number
a | Deheon  orpy | 2-bay | 501,502
Gyeonggi Pajul 33py | 3—bay| 501, 502
c g‘;faosf\‘i%gl 33py | 3-bay| 101, 102
D Gﬁy{gggﬁfi 59py | 4-bay | 1302

Bay : A number of livingroom or bedrooms closed to
the front balcony
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Fig. 1 Fire alarm device

Table 3 Sound levels in each room Unit : dBA
Apt |SourceBackgroundFormeriy | Living: Dining/ | Bed- | Bed- | Bed- | Bed- | Bath- | Bath- |Powder
PH room noise room room |kitchen|rooml jroom2{room3|room4|rooml jroom2| room
34.1 | 35.2 42.1
A . . . . .
986 294 65.7 574 | 550 (48.0) {(50.5) 47.8)
347 | 354 | 35.3 36.8 | 201 261
. . 2 1 1.7 .
B| 898 339 o7 63 5 166 (35.4) [(40.3)|(46.4) (47.4)1(32.1) | (35.7)
46.9 415 | 406 | 33.9 | 40.1 | 34.1 39.7 | 28.1
C . 24.1 2
867 512 562 | 45.8) | (427 | (39.2) [42.3)](38.2) 4.9 [ (34.9)
(474 | 415 | 29.2 | 243 | 285|286 255 | 395 | 25.7 | 21.3
D | 89.0 22.0 4.
64.6 (63.6) | (52.5) | (44.9) | (38.9) [(60.7)|(51.3)((39.7)] (54.2) | (33.9) | (36.6)
( ) Sound levels in case condition of door opening
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Table 4 Comparison between measured results and standard (NFPA 72)

' : . . NFPA 72 standard
G A R G o p—
| | - 75dBA 15 dBA
A 34.1 dBA 29.4 dBA 4.7 dBA
B 34.7 dBA 33.9dBA 0.8dBA - .
Insufficiency Insufficiency
C 33.9 dBA 24,1 dBA 9.8 dBA :
D 24.3 dBA 22.0dBA 2.3dBA
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Fig. 7 Sound levels in condition of door opening
and closing
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AEZ 23R E 120dBAR HAs] AR &N AYFch) Table 62 7+ diolstE FA

doldE sAT A3} 278 FAMY 252 o

ZXx]9] Bk 48.1 dBAE vrERET Table 6 Proper sound levels for improving hearing
ol o] Aol AAg MHAFEA oF 12 condition Unit © dBA
dBA vl2ets 2o% FYAA IRl Au Minimum | Sound level in bedroom |
SEd F7lRE AL e AoR WA Apr | SO ievel | Room|Room|Room.
‘ source) 1 2 3 4

(2) BRAAY 2AAA 273

AnAAE FATVY ol wawmge AGP| B |09 016
AA e 5 AgAS nHsie] AL A= A B (33py) 89 60.5 | 63.8{ 61.9

o2 4R AAZEAE VEW) AT AR

2% SAE AAS3A 571 D (59py) 92 62.9 | 635|608 | 64.3

9 sHxae PEY,

Table 5 Input data for simulation

\oterial Frequency (Hz) , Ref
ateria 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 <

Fire alarm noise
(source)

Background noise |39.3dB|29.3dB | 26.0dB |27.0dB| 24.0dB | 18.7dB | 16.3dB | 19.7 dB
Furniture | 0.28 | 0.28 022 | 017 | 009 | 01 0.11 0.11

66.3dB | 67.9dB | 69.9dB |88.5¢B| 93.5dB [112.1dB| 115dB |116.6 dB| peasured

data

Floor
(indoor) 0.02 0.02 0.02 0.03 0.04 Q'.O4 0.05 0.05

Floor g
(outdoor) 0.02 0.02 0.02 0.02 0.03 0.04 0.04 0.04

Window 0.35 0.35 0.25 0.18 0.12 0.07 0.04 0.04

: Ceiling Citation
a (indoor) 0.02 0.02 0.02 0.03 0.04 0.04 0.05 0.05 data”

Ceiling | 002 | 00z | 002 | 002 | 003 | 004 | 004 | 0.04

(outdoor)

Framt door | 029 | 029 | 026 | 013 | 008 | 007 | 007 | 007

(gggg) 014 | 014 | o1 | 006 | 008 | 01 | o1 0.1

Coi‘vg“ete 002 | 002 | 002 | 002 | 003 | 004 | 004 | 004

Fr‘(oif;(t)n‘ioor 9dB | 9dB | 14dB | 20dB | 264B | 30dB | 37dB | 37aB | Cifatign
TLi| W00 | 2dB | 8B | 134B | 10dB | 12dB | 24dB | 27dB 23dB Measured

CO\‘;}‘;ﬂfte 31dB | 31dB | 35dB | 45dB | 32dB | 56dB | 56dB | 56dB %;"t‘s&“

' ¢ Sound absorption coefficient
7L * Sound transmission loss
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