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ABSTRACT

This research examines problem that can happen in partial smoke control method among contiguity
area smoke control system through engineering examination and CFD. And the ultimate purpose of
this is to secure safety of a person inhabiting at fire department by presenting improvement plan. Now
a days, in large space-area such as department store or mega-mall in which mainly applies “Partial
Smoke Control Method”, air is suppled from adjacent area and smoke is exhausted in fire room. For
various reason, however, it is confirmed through simulation that if air is suppled in one direction, this
can cause a fatal result to people of fire area because of the difficulty in securing the evacuation time.
As an improvement plan, air is supplied at the same time in surroundings to fire department.
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Figure 1. Floor plan of expected smoke control area.
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Figure 2. Smoke flow shape by time after combustion in
Case 2S.
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Figure 3. Smoke flow shape by time after combustion in
Case 2W.
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Figure 4, Visibility variation between Device-L and Device-
R point in Case2-8.
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Figure 5. Visibility variation between Device-L and Device-
R point in Case2-W.
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Table 6. Time of Device’s Visibility Decrease under 10 m
by Case

S-type W-type
R
Device-L | Device-R | Device-L. | Device-R
Casel | 331 Sec | 261 Sec | 259 Sec | 311 Sec
Case2 | 351 Sec | 229 Sec 288 Sec 285 Sec
Case3 | 402 Sec | 205 Sec | 303 Sec | 254 Sec
Cased | 258 Sec | 260 Sec | 249 Sec | 289 Sec
CaseS | 392 Sec | 206 Sec | 327 Sec | 249 Sec
i {3468 Sec | 232.2 Sec | 285.2 Sec | 277.6 Sec
Az} 114.6 Sec 7.6 Sec

Vol. 25, No. 1, 2011



40 AUE - At

o Fa3 71l HE 7MAZE 10m ©)EE
Zadhe Ak SR A8 4 T3 AN
oA sm o]A® XMl %ol 18mel A
Device-L#} Device-RS HIX|3ld 7l A 724E
£ 35T}, Table 6& AlZHH3e] WE 7HA A wWs}
%4 Case ¥ ANAZIE UEPITH

S TypeslAE 7IAAE 7} 10m |32 ZAHE Al

o]

7+ £33 A3, Device-L9] A$ Cased HaA|ZH
L 346.8% 2 Device-R9| 232.2%9] v]&] 114.6%2¢] 3}
=

)

& 230 ole AT e ALANA Boh B
< A e] Fojte RS & F Jded, 7Y
o e AdAAE A 1146x o BE3}
o A ek o £3F 53 A2 AR ¥
Zvel 544 B54 thrdEol QAFeE #R
xolw, @77l ZRske AYe] Lt g
o]l ke AL ¥ 1 2322%F Wg REG
Zro] E & Utk o] H|3] W Typeoll A= Device-L
3 DeviceRe] 7IAAE a7t A9 Hd AjZkol
olFAAE AL & F Ut o|AL BTHY A7t
o= AHA BRI E FHA G Bg FE
o NS ATE & UE Ao AEHA

K

> H e ok

43.3 At

A71uEF 7l ety At A1 B
2 FeEQ g3 L AEsAA N, Al el 2
F& EUE ¥ sl dFrgeze] 79 &
A X E 95, A3 A0 YE-E vdE s Qe
& QAT F7] 7Idehe ARt A
A FE29 FHoA FA 871 7Mgshe weo]
AdEoz AEs E&E I1EAY. o]RE X
Yole] Cased F71WH 7MA 2] offe wl=) A
Aol HA NS R o5 2¥X 48 FE
U= AL WE3 Aol meta XAl x| o]
= AAFH7] B AA A AEFelE A 58 E
2 d7]e] i dAE B HdAE 2o o §
B2E & e wehe IE3lodor & Aol

5d B

ooz AT ATAA F Adguls] W
o) lojA LA 7Hse EAHE CFDE 3] &9l
St AdFu7] S F2 FHLEe Qayend
NEE 52 2 H9 824 7198 §e e 28
2 3teE R F24& g7z 59 Hol old 1
SIAEL AQAAA o FHEO=E o] F7HE FHY

FF ALY =2 A5 AT, 20119

& ggstua o ojw AAATE oM A
2 s B dAle AFEFEOE e & Ao
o, o] Alojatr] Y AdFul7] Pl e A
3 AdoX E715 F71813 e |714 w
2 99 wi71E AAgrh

ZE F717F 8% oAt ojfold Ae, |
ZNEe T4 2R A A7) BFH 23
A AREE g 9o A7|9) o)F& AAAA
E o] 3717} AAEA gE dgEez FitEn
A7) M s AR B F718
£ 3 gt A4 EE 9717 QFTFYeE ity
A7l B Xpolst @AFTh 419 AHTYE &
HE A A7) F8iA e sAgd 74934 Q)
A A F718 A AAsl FE FHe
Hls8lk £32] 71S g4k Aol 979 &=
E 29 F gt =3, 9719 olFL ¢EA| st
F7)9] olF3 WHI o] oerz FWHAX 7}
HA ¢HEL o) g3 AVE AL W& AT
ol Hdg AFAA A8E €Y & U

A7e AvgEr) el JF oz W Z7pA Aot
g F gornz u$ AFEA Lok gt wEt
A Ad AQEAE 27 AAGA GEE AR
A8 =3 wWhgo] obd AAIFHes F8E ¢ 3
£ 7129 g8 dAE F U=F ol ge 71$0]
ol ojol & Aol

!

#

1. Society of Fire Protection Engineers, “The SFPE
handbook of Fire Protection Engineering”, 3rd Ed,
the National Fire Protection Association, Massachusetts
(2002).

2. CCDE, “Mechanical Exhaust Ventilation Systems;
Design, Calculations, and Operational Guidelines”,
California Conference of Directors of Environmental
Health(2000).

3. H.P. Morgan, “Design Principles for Smoke Ventilation
in Enclosed Shopping Centres”, Building Research
Establishment Report(1991).

4, NFPA, “NFPA 92A Standard for Smoke-Control
System Utilizing Barriers and Pressure Differences”
(2009).

5. BS5588-12, “Fire Precautions in the Design,
Construction and Use of Buildings - Part 12:
Managing Fire Safety”(2004).

6. Abhishek Jain, Ajay Mishra, “CFD Analysis for
smoke Ventilation in High Rises”, Zeus Numerix

Ao



10.

AQEAH 2 FEE FF0e TR Al B3 I 41

Private Limited(2010).

. H.P. Morgan, “Design Methodologies for Smoke

and Heat Exhaust Ventilation”, Construction Information
Service(1999).

. John R. Hall, “An Analysis of Automatic Sprinkler

System Reliability Using Current Data”, National
Fire Protection Association(2006).

- TR, AEY, sk s ael 88 3o

S 4739 B A5, Sk TR 29
3), Vol.12, No.1(1998).

Hel S, “Abg A= Alge) Mg g =
ArRT, HARHAEE(2006).

11.
12.

13.

14.
15.

16.
17.

WA “auia g A W AR, MY, 2008.
Bk ) «BFAE 9] AAIAE G A, A o
B3 96(2003).

ol 9|, “A B E Be AT H7T Case
Study 24”7, £A41&H o}x(2010).

o| &AL «“HNuralF e, CAEH 24 (2000).
AMHEA | 2009 2713 94712 (NFSC) 31441,
2P A (2009).

WAN  EHREREEY, BAZTAH2003).
943 848, “FDSE o838 AR =& it
kA o] wedgo)) #3 A7, NP A G F8F A,
Vol.11, No.2(2009).

J. of Korean Institute of Fire Sci. & Eng., Vol. 25, No. I, 2011



