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A Basic Study for performance Improvement of Fire
Detectors System at Domestic Apartment Buildings
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Abstract This study examines the performance of and searches for improvements to the existing automatic fire
detection systems installed at domestic apartment buildings as a basic study for development of intelligent fire
detection systems specifically for apartments. Thus, this study aims to find out the problems in performance and
maintenance of the existing fire detectors installed at apartment buildings which is the prerequisite process for
development of intelligent fire detection system for that specific application. It is also found impossible to check
whether or not the detectors installed at each apartment are in an operational state at normal times. This study
finds that it is desirable to replace the slow-sensing heat detectors by a smoke and single smoke detectors
which can detect a fire at its early stage in an effort to improve the problems of fire detectors installed at
apartment buildings presently. Because we need to the independence fire detection system of apartment building.
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[Table 1] Statistics of fires and injuries for the past six

years
00:;12 Casualties Property
Number of fires Damage
Total | Deaths | Injuries (millions)
Year
Home:6,154
2012 |43,249] 2,233 | 267 1,956 | 289,526
Apartment:4,026|
Home:6,163 | 1,862 | 263 1,599
2011 (43,875 (residen|(resident|(resident| 256,528
Apartment:3,942y,1.883) ial: 177) | ial: 706)
Home:6,139
2010 |41,863 1,892 | 304 1,588 | 266,756
Apartment:3,866
Home:6,901
2009 [47,318 2,441 | 409 2,032 | 251,853
Apartment:4,278
Home:6,820
2008 49,631 2,716 | 468 2,248 | 383,141
Apartment:4,737
Home:6,710
2007 |47,882 2,459 424 2,035 | 248,417
Apartment:4,427
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[Table 2] Apartment Structure Fires

Year Fires Civilian (.Zi'vil?an Direct pr(')p.erty
deaths | injuries | damage(millions)
2000 84,500 500 4,400 $886
2001 | 88,000 460 3,800 $864
2002 | 88,500 390 3,700 $926
2003 91,500 410 3,650 $897
2004 | 94,000 510 3,200 $885
2005 | 94,000 460 3,000 $948
2006 91,500 425 3,700 $896
2007 | 98,500 515 3,950 $1,164
2008 | 95,500 390 3,975 $1,351
2009 90,000 465 3,350 $1,225
2010 | 90,500 440 3,950 $1,003
2011 | 95,500 415 4,425 $1,168
Average | 91,834 449 3,759 $1,018
[Table 3] Residential structure fires by year
. Civilian | Civilian | Direct property
Year | Fires | jeaths | injuries | damage(billions)
2000 379,500 | 3,445 17,400 $5.7
2001 396,500 | 3,140 15,575 $5.6
2002 401,000 | 2,695 14,050 $6.1
2003 402,000 | 3,165 14,175 $6.1
2004 410,500 | 3,225 14,175 $5.9
2005 396,000 | 3,055 13,825 $6.9
2006 412,500 | 2,620 12,925 $7.0
2007 414,000 | 2,895 14,000 $7.5
2008 403,000 | 2,780 13,560 $8.6
2009 377,000 | 2,590 13,050 $7.8
2010 384,000 | 2,665 13,800 $7.1
2011 386,000 | 2,550 14,360 $7.1
Average | 396,834 | 2.902 14,233 $6.8
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[Table 4] Comparison of Old Detector System and New
Detector System

Conventional | Apartment
Comparison Tterms Conventional Method Analog
P detectors Analog Detectors
Detectors (New)[6]
Sign of Fire Sign of Sign of each
Indicaf Boundaries |detector group| detectors Left Same
ion Sign of .
Metho Display of
ds Temp(.)errature Not Display femperature of ”
Concentration concentration
Monitering | Not Display Display of the
when detector|when Detector| detector’s ”
leaving Leaving troubles
Accidel Monitering I\lflzon}tormg Mom.tonnlg off
ntial | Functions of | . ~esistor signal, ”
S N Disconnection | transmission
uper | Sold Line Pyl +
X of Termination| line break
vision
monsiteéﬁn Display of the
D g | Not Display | detector’s ”
etector bl
Failure troubles
Detector Detector Fire test of ”
Circuit Test | Circuit Test detectors
Test
Metho o e be
ds [Remote Check| Impossible Fire test of hﬁat &
of Detector P each detectors|
smoke
detector
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Circuitl  connected Atk
Catpacl Quantity
Y
Nomber of [Table 6] Heat Release Rate of Combustible Material
analog 15,000
- 4,000 Number|
detectors per Number Peak Heat
receiver
Combustible Material Release Reference
Rate(kW)
Table 404 Zro] 7]& FAlAe| v|sto] ohvpz2 1 2 Chair. metal frame, 3,000
71425 3u) oJAro 2 Ax|E 2= it} E35], EAj=ol sofa cushion(16.52kg) ? NFPA 72.
Aol dsto] el gvje] g gaw e om SRR R R | e | e
5 4A34, AsET & 5 e ARdT]sel FHE A Seat, wood frame, 1.000 Release Rates)
2" o Z kst Qlok H|SA|EAIL] MtE ARAA] foam cushions(54.6kg) ’
o] Bel g 5 AL MG AAwlo] & Aol (anitagefgg ) 4,600
- - Ul C e
E} Table 5= ;vLLH Y g%"ﬂ}ﬁ 7 ]’X } U}O] A}‘Q'G}‘;' §]— XH Mattress
DA A 283 &2 sl SR AEA| A" ] st 7 (Corner Mattress Fire) 1,000 N;S];.(thmor;al
117] Hx] Oﬂ tHﬁ‘}. H] 0]1:]— Kiosk Fire 1,800 nstitute o
=4 T R . Office( Panel Standards and
W klze(' a;le 1,700 Technology)
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T
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u t p P (Wooden Pallet Fire)
System (Signal 2 Stand) Artificiality plant 1%
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(11kg) Heat Release Rates)
Korea(N-MUX) (128 ea) Transport Vehicles | 4,500~8,500
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