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Abstract

This paper presents a study of Atrium smoke ventilation of Department Store using PyroSim
2017 programme (Fire Dynamic Simulator Software). Three fire sources which were big storage
room of supermarket on basement, center of atrium on basement and the shops on 7™ floor were
considered. All these sources released heat at a minimum rate of 2 MW and a maximum rate
of 256 MW. In the simulation, attention had been paid to the smoke on the 7™ floor which is the
highest floor of the building. Due to buoyancy force, smoke will flow up and be collected at the
roof of the top floor. Temperature distribution of smoke, visibility of fire exits and concentration
of Carbon Monoxide on the 7 floor were studied. The grid size used in this study was 0.5 m
and the initial room temperature inside the building was 40°C which was taken place in the
summer when the air conditioning system stopped working. From the results obtained, it was
found that the worst case which is very dangerous to the people working and shopping in the
building is when the heat release rate is at 26 MW and fire source is at the shop on 7™ floor.
When the smoke exhaust system was applied, it was found that the natural venting system is
better than mechanical exhaust fan system for this Department Store building. This is because
natural venting system can exhaust smoke to outside building faster than mechanical exhaust

fan system and can lower the temperature of smoke and soot more.
Keywords : }

Atrium; Department Store; Fire Dynamics
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fusuatulniiAnnaneaiui (Axisymmetric
Plume) AUNARZBENANNUTILAZ N TIFANNTDY
panAiAnNNNkasiNeINMATIALDNNNTIA

NN Fauanalunni 2

Axisymmetric plume

A 2 aulviAananeiui (4]

dnsmsvantanyanudaulasnisnn
AINSAY (Convective Heat Release Rate),

E,. fmuimann
E. = 0.7E (1)

Z; = 0.166 E2/° 2)

dnsnsiinuaniuln (hg (kg/s))
ANUATUANN

Z > Z; 1y = 0.071 E}* Z5/3 + 0.0018 £, (3)

fnsmsiatsunasaiuln (Qs (m¥/s))
ANUIUANN

Z>7; Qg =0.059E* 753 +0.0015 £, (4)

E e dnnmsvantasuninusouans
NDILINEY (KW)

Z e mmqwmszﬁmﬁﬂw (m),

Zg Ao anugsiinwadln (m),

lpgdusnnsdiniintiufe Z > Zf
gampfivesaiuln fulnddann

Ao gungfisesniull (K),
qmmﬁﬂnmﬁmmﬁau (K),
Fraction of convective heat release
contained in smoke layer,
AuRANISaudzaen Juln
(kJ/kg-"C)

TnglumsnTadinsnziRe sz iLas Lans
HapAdarNrUAR LAY aBATBAININATFIY
National Fire Protection Association (NFPA)
fifnuailaduddgiidnasedidaiasdmsn
srupeuRuaiull Tiun pamglieduaesges
mauiBougnienilndednalaiiunin 49
perwalfed, sruzmsusiudyanualidunie
willnBedoelitoundn 30 wms, AeduAY
Windurpsfnsasuoulauanlsadeling
filnunndn 1600 ppm Asazdasadosed 5
21A17 [1] [2]
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2. BATEUNS

2.1 AsANaBNaAIanIOARNE
lsunsuazanansnginssumsivazesaiu
oo TngmaufauniseyiusBegostsznay
freaumsi 6 fe 9 fal
aumiaq%“ﬂﬁma (Conservation of

Mass Equation)
W L. =
o + V:pu = 0 (6)

funIBYsN¥Iagey (Conservation of

Species Equation)
4 - 7]
S (pY)) + V-p¥iu = V-pd¥; + )" (7)

sunIpy3nIluLudy (Conservation of

Momentum Equation)
du — - — -
p(5+ (u-V)u)+Vp =pg+ fp +Vry; (8)

A1NTDYINPNEUY (Conservation of

Energy Equation)

DuT _ OT |, —
D_t_E-I_u.VT (9)

Tae@ p @0 AnuvunwY, T fip LNABS
AN, Y, e wesddulneiiavasiiatadl 1,
d, e duUszAndansunsiiaveewlagasi I,
m}" fio dammvhuiisenseySinasinagesi 1,
p A ANNAY, g FiB Auafiasannussldiuaaslan,
f: Ao wsameusniinszysenising, T, Ao
wInAUaY, T Ao gaungd

ANTIaBINgAnIINANS IMaLuuuu
299130 1935 Large Eddy Simulation
(LES) Fald Subgrid Scale Model 994 Smagorinsky
witlym Tneuuusnanenarmanisnasy (FDS)
TFuuudapem s ingddnaiuansuan (Mixture

fraction combustion) lAYRNNAFIUINDHIINT
wnlndveadamasiuennie gaauaulag
SRIMINENTZAINUTD INESTURINA (Mixing
controlled combustion) LazuifiFainas
AuRINANENINAI8AUAEYINUJAT8 Y
9819390157 (Infinitely fast chemical reaction)
WaAnsnanduiaInn1snlud lnpauysal
(Stoichiometric combustion) EULLUUWQIU
oA ndl feaunis 10 fs 12

vpFuel +v,0, — X;vp;Product (10)

SYp—(Yo—-Y5°)

Zn = SYE+YSR (11)
VFMFp

Tagfl Zm Ao Mixture fraction, Yy fio
wWisdulppsavedonas, vl fs LAwdIu
TeuaaUDEDmasnWRaNTITR, Y, AD wivdou
Tngaa2p99anBiaY, Y* fp LAwdulagiia
2p900nBLaulueIAF, s A HRTAIUlAYNIA
PasepndiausaitemasivhuiAzelnsauysal

2.2 MsasuuudasselUsunsunarans
DAANE

NMIEINUUDINADIDIANTANATINAUA
1% T5unsu Pyrosim 2017 lasdilUswnsy FDS
13 TunsAuranazlysunsy Smokeview
Fdwsunsuanua 81a13lE lunsanass 8 $u
fioun 90 x 170 x 36.525 AT FIuAuf
yamuAeIDNAs A 119,327 aay. Beiilasge
Fousaiudewsfutundeieiuduia a1a1s
fiveau 3 Tulawiiln Fawanslunmil 3c vhas
AAsn3afimanauiuaTInane nuIfinge
U719 0.5 was Wuauiafiiidesifudainy

'
a o
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5 316 166 66 3,462,096 0.60 0.60 0.60 93 3.20

6 380 200 80 6,080,000 0.50 0.50 0.50 194 3.38

7 475 250 100 11,875,000 0.40 0.40 0.40 402 2.04
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10 ASHRAE 2007 (Fire and smoke management)
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Volume flow rate (m3/s)
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Location of Vent (R=Row and N=number of vent)
= Maximum Flow ™ Average Flow
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