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Bhumesh Hiriwattanawong 2009: The Simulation of Fire Dynamics and Evacuation: A Case Study
in Kindergarten. Master of Engineering (Safety Engineering), Major Field: Safety Engineering,
Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor Montri Pirunkaset, M.E.

173 pages.

In order to study the fire dynamics and evacuation in kindergarten, fire dynamics with evacuation
option (FDS+Evac) played a major role to analyze evacuation time and behaviors under the building
configuration. Two types of model simulation have been designed with six case studies. The first type is the
classroom with air-conditioner and closed windows. The second type is the classroom with open windows and

without air-conditioner.

The first case of type 1 was modeled to evacuate all 384 people in the building with two final exits,
the second case was modeled to evacuate all 228 people in the building with two final exits in accordance
with the calculation of the density per area of each floor by the NFPA 101 standard, and the third case was
modeled to evacuate all 384 people in the building with two final exits and a left side escape stairs of the
building. In the type 2, the first case was modeled to evacuate all 384 people in the building with two final
exits, the second case was modeled to evacuate 228 the people in the building with two final exits in
accordance with the calculation the density per area of each floor by the NFPA 101 standard, and the third
case was modeled to evacuate all 384 people in the building with two final exits and a left side escape stairs of
the building. The announcement of Ministry of Interior stated that the escape from the working area to the
final exits must be completed no more than 5 minutes, the results of these simulated models were to be
compared. Accordingly, the first case of simulation in type 1 took 397 seconds which was beyond the law’s
obligation while the second and the third simulations took 287 and 281 seconds, respectively in accordance
with the law’s regulation. In the type 2, the first case of simulation took 390 seconds which was beyond the
law’s obligation while the second and the third simulations took 263 and 266 seconds, respectively in
accordance with the law’s regulation. From simulation, both of two types in the model results that the smoke
influences on the evacuation behavior. The quantities of smoke limit the vision. So, the movement is
slowdown. The second type of open window classroom used less time to evacuate. From the results of
evacuated behavior, it was found that these simulations lead to develop the proper method of evacuation and

get more efficiency.
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Development in an Enclosure)
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MI190 1 9ATIMTNAUIVOUNAITINTVOIMTUTLANA1

521aNv0991M5 (Type of Occupancy) NI INMINAHUUWAY (Growth Rate )
N0g01fft (Dwellings) 1Az DU 111na19 (Medium)
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4 d o a <
AUYNI ?91} 1 fHEVUING (Shopping Centers, Entertainment Centers) 139110 (Ultra Fast)
o W <
159581 §119n97U (Schools, Offices) 157 (Fast)

9ATINNTT PNOUNT 18(Hazardous Industries) Tais £1) (Not specified)

17: Karlsson and Quintiere (2000)

4. M3gnANVOUWAI Inal nuuselio INuNgH] T-Squared Fire (Continuous

Growth Fire T- Squared Fire)
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151 0.047 150 s
1hunan 0.012 300 s
% 0.003 600 s

1u7: NFPA (1985)
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M3 aNIAURITaAANIAY (Material Properties Control)
- anwansanulu (fire resistance)
- anuansamagnawveutla v (fire spread)

- manaliinaaiuly (smoke developed)

94A15znouMandl 1 (Mean of Egress)

magdunani Il (exit access)

manid 1 (exit)

NN (exit discharge)

szuunuANATY 1 (Smoke Control System)

D1INIAOAN (pressurized air)

m3szueadu v (smoke exhaust)

szuuUSunanas Ing (Fire Alarm System)

F2UVNIIVIV (detection system)

¢UVAIVAY (control system)

FEUDUINUNA (notification)

FLUVALINA

Y
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uuy i (water base fire suppression system)
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Y ' Y . i o v v
A15199 3 A1NNUNIIADAY (Capacity Factor) taf1uisinnuneveuduniani T

Capacity Factors
Stairways Level Components and Ramps
(width per person) (width per person)

Area in. mm in. mm
Board and care 0.4 10 0.2 5
Health care, 0.3 7.6 0.2 5
sprinklered
Health care, 0.6 15 0.5 13
nonsprinklered
High hazard 0.7 18 0.4 10
contents
All others 0.3 7.60 0.2 5
N11: NFPA (2006)
MINN 4 a1 Occupancy Load Factor

Occupant Load Factor
Use (ftzper person)a (mzper person)a

Assembly Use

Concentrated use, without

Fixed seating

Less concentrated use,

Without fixed seating

Bench-type seating

Fixed seating

Waiting spaces

7 net

15 net

1 person/18 linear in.

Number of fixed seats

See 12.1.7.2 and 13.1.7.2

0.65 net

1.4 net

Iperson/455linear mm

Number of fixed seats

See 12.1.7.2 and 13.1.7.2
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Occupant Load Factor
Use (ftzper person)a (mzper person)a
Kitchens 100 9.3
Library stack areas 100 93
Library reading rooms 50 net 4.6 net

Swimming pools

50(water surface)

4 .6(water surface)

Swimming pool decks 30 2.8
Exercise rooms with 50 4.6
equipment

Exercise rooms without 15 1.4
equipment

Stages 15 net 1.4 net
Lighting and access 100 net 9.3 net
Catwalks, galleries, gridirons

Casinos and similar 11 1
gaming areas

Skating rinks 50 4.6
Educational Use

Classrooms 20 net 1.9 net
Shops, laboratories, 50 net 4.6 net
Vocational rooms

Day-Care Use 35 net 3.3 net
Health Care Use

Inpatient treatment 240 22.3
Departments

Sleeping departments 120 11.1
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M3519N 4 (90)

Occupant Load Factor
Use (ftzper person)a (mzper person)a
Ambulatory health care 100 9.3
Detention and 120 11.1

Correctional Use

17: NFPA (2006)
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v9411/511n51 FDS+Evac

Body Type Rd (m) Rt/Rd (-) Rs/Rd (-) Ds/Rd Speed (m/s)
Adult 0.225+0.035  0.5882 0.3725 0.6275 1.25+0.30
Male 0.270£0.020  0.5926 0.3704 0.6296 1.35+0.20
Female 0.240 £0.020  0.5833 0.3750 0.6250 1.15+£0.20
Child 0.210+0.015  0.5714 0.3333 0.6667 0.90 +£0.30
Elderly 0.250 £0.020  0.6000 0.3600 0.6400 0.80+£0.30

131: Korhonen and Hostikka (2007)
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Taeh

t . . . . .
A Vii Ao different of the tangential velocities of the circles in contact

A Vi? Ao difference of their normal velocities

t A9 unit tangential vector of contacting circles
k 9 radial elastic force strength (force constant)
K o strength of the frictional (force constant)

cd fo damping parameter

o [ 1 c 9 = Y] c 1 = 1 1 ~ o '
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i o.
Iiz—d(é(t) =M7(t)+n 7(1) (11)

Taeh

(OX(3) o angle of the agent 7 at time ¢
12 Ao inerti
i moment of inertia
ni(t) 9 small random fluctuation torque

M’ (t) 9 the total torque exerted on the agent by its surrounding
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Fam1 M7 (t) Bannmnu

M7 =M + M +MT (12)
LT
\Y D torque of contact
M isoc Ao torque of social
M IT Ao torque of motive force

Ja Y] 1 (Y
TuuadanNmMsATZNUNUTAUIINL

M= (Rex £¢) (13)

j#i
Taen

RiC 9 radial vector which point from the center of the agent i to the point of contact

[

Ia 1 1
TuuATANINITIVBIANNE ANRAUIINY

M isoc — Z(Risoc % fijsoc) (14)

j#i
Taen

R D vector point from the center of the agent i to the fictitious contact point of

the social force
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Taeh

o (t) Ao current angular velocity

A
i D target angular speed

ﬂ"l‘l"lﬁ 9 ﬂ%ﬂWﬂﬂ'liﬂﬁ%ﬂ‘U"ll@\?ﬂuﬁlu Radial Vectors LW]'ﬁZLL‘U‘U
117: Korhonen and Hostikka (2007)

TagTisunsy FDS + Evac auvzgniimilldalszanisesn lasaunumaau
3 a Y P o 2 Y A o = Y
AUNANILUY vector FNNA 17 Tagmsmruaniesn@ed Iniumieuiaandunineg i

° A Ao Y = 9 19 1as Ao A2 4 g Y A
ﬂ’]'iﬂ']ﬁu@ﬂﬁ%’]\iaaﬂ@1mmﬂ1ﬁu@13 ﬂ\j!L?J')'ﬁ]gllllhl“lf')‘ﬁcﬂllSgﬂgvn\jm'ﬁuﬂq@u@ﬂclﬂalﬂﬂq

mszazansothauldluiemigndes  lihauldgianeiuaunin gazildine

U

a o = 9 o A ' = I [l A ~
ﬂTi@1ﬂ611ﬂuazmumﬂuiuﬁﬂ”luﬂwm@] YW IBU FUINNI ﬂhlﬂﬁ"liJ'ﬁﬂLﬂaﬂu‘ﬂﬂ@ﬂu@ﬂu@ﬂ

a ! 1 ll 4 {1 1 X o o J { &
nananaudIvgimas iyl 1degud Fedyanvaiunuauiiduinay 3 29 gnld

\ q 9y ¥ 4 Yy a {
Tumsnaaeuie1d 1agduuumsnaounadisaswnige



44

1A

[ AU A S T T W W ¥

| I T " . Y
F -~ 2 72 51 s s
| I L T
rvyvyvr r 2 r

T r s

d
/
/
¢
-
*
\
\

PV A A

M 10 auwms lva 2 4@ lumsthauldgnsesn
117: Korhonen and Hostikka (2007)

10.4 aauazilgnsenvesnu

[

a aa a 1 o Y Yo A [
INARUDNTNANDNITANIICNITONYN 6']‘01/]111’iﬂuli']"lﬂiﬂﬂuﬂ513 oy

1
=

A Y o Y a = 3 Y A o < A A
ﬂiﬂ!‘ﬂl‘l’i@]‘fniﬂ!5Tﬂllix‘lﬂﬁl‘ﬂ11ﬁlﬂﬂﬂ1§ﬂﬂﬂuﬂﬁ@'ﬂﬂﬁﬁﬂ lm%@ﬂuﬂﬁUQﬂﬁ1ﬂJ15ﬂﬂﬂ$NﬂQllﬂ31
Aa A [ a ] Y] A A 9 &Y a £ o
AueNaNTNademas uny lasnmsilaldszguiomslaginsaiaumas aeluilagiiu
o Ao < A A 1< a v A

Nﬁﬂﬁg‘ﬂUsUi’NﬂTL!‘Vlllﬂ?TNLi?iuﬂTiLﬂﬂ@uﬂﬂlﬂﬁﬂu uazmmgﬂuwymmmunNaclum’i
o \ { 1 Y 1 <
ﬂTHUmﬂTSLﬂaﬂuﬁﬂJ@QIﬂﬂlﬂﬁJ FDS+Evac mmwumuummmmzﬁNa@mm’im’mmmu

'
o A

szgnieeen auenenszgninsanlanlasuouasie el FES ganiiai Taosiu Tagau

] ]
A =

~ Yo o a Y < I 4 1 ] A
n1asuduaneazgninsanldanud lumsmaeuindugud vuneseme linldeunas
10.5 MIADANNDON

I‘]Jil!ﬂiil FDS+Evac ﬂu@WﬂWLLGiﬁ%ﬂH%%ﬁQLﬂﬁﬁﬂ'luﬁ taze1nnsenves
9 4 A a A QA A
HoWgnou !.Wf]'l]ig!.llUﬂ']'ﬂ’i'WI'Nf]’f]fW]!5'314@1@53Elgl'Jﬁ'lﬁluﬂ'ﬁf]WEJWIﬂEJﬂ'lﬁ‘]Jizlllu
Y a ] [ Aa 9
ﬂgﬂﬁ$ﬂﬂﬂﬂﬁﬂigﬂ$!f3a11uﬂ'lilﬂuﬁﬁilﬂﬂﬂ'liﬂﬂllﬂ'l Tﬂﬂl')ﬁ'lnluﬂ'lilﬂuﬂ'lulﬂ‘ﬂ'lﬂ§$ﬂ$1’n\1
a 9 < a 1 9 a o §
1uﬂ1§l,ﬂu1’i'l'iﬂ')flﬂ'J']iJlﬁ'ﬂuﬂWﬁlﬂu L'Jﬁ11uﬂ’lﬁﬁ@!m3ﬂ11ﬂ%1ﬂ7‘mﬂﬂiillﬁ')llﬂﬂﬁﬂ']uﬁellf]\‘]

¥ A 2 o aq Y9 ~ Y v Aa
I?JE)WEJW’E]u‘i’JiJiNEN’dilllﬁ1WRj’é]WEJ‘WﬁTJJ']iﬂHJﬁElulﬁu‘l’n\‘lulﬂﬁ1ﬂ‘W’U‘VH\1@f]ﬂ1/lﬂﬂ’)'l



45

anuAuaeiuneonvosnuonenuaazaulullsunsy  FDS+Evac  awnsasivuala
° <3| ] a 3
Taod ¥ Tdsunsunioaz I Tdsunsudmualdidunuugunld  3FuTedunounsiaon
N99oNI52NOUAIY 2 dIU Av NBONTLLIAIN preference HAZNIIBDNNYNIADN TAINTS
~ 9 Y =R 1T A v 9 £ d
asna lumsenenIaslsza Tagnieeniitsidunesnzjaniliouasievios Fuiu
9 a a v 9 3 o Ay = Y 9y a
aungnuduIaIneuazafenenninezveunesniquiaedasivz Inan Tumsiuuiu

A2 = w ¢ A 2 9 A ) a
mszmaratimsHndeumgmsaigniauddeeliniy ldmandi il
10.6 NQUAY / e

9 1 < [ (] ] o 3 1 1 yw o
pjwuﬂnnaummummam AIDYNUTU ATDUANT G§Qﬂquﬂugwa1ﬁuﬂ%$m1

A [ 9 o a 1 dyc,’ A ) Y o
NINTIUAN AWYNU IﬂﬁlWi]@]ﬂiiiJLWa'luﬂa'liﬂiﬂVli]g‘Ll'lll11%1Uﬂ15ﬂ1u3ﬂ!ﬂl®\ﬂﬂillﬂiﬂ

Y 1 o 1 o3| qgj
FDS+Evac #2813Uiu (Helbing, 1995) lautsmsnszsvesnguawmilu 2 duaoudoe

A ]
1) TuABUMITINAIAUIADZAUIZIAUT N WD T INNQY

Y v Y H
1

OBJ’ = A 9 ' 1A I [
2) Tuaoumsesn llgiunduen  Tasnguanazesngiuiauuenlilds

U

e

Sy v A Y ¥y o X o i = 2 A
neonii laiden Budmdondudans 2 dueeuiilulidsunsuezisuainmsiiudazau
a v v -4 L] 1 { o
wnemeAuLIegasinan vegluszezgaquinaisegrieainuanuluszeznlndnu
A o’/’ =< A ' 09/’ dy 4 o’/’ = A a 1 1 a
WerudedenTuiiauysel  vinmiudusuau llgneenluszriemsi@unianng au

(= ] o % 1 ] a A 1 '
Tunguineweuegswnu Felinagonnuidr lumsauuazmuusslumsysllgganune
o A4 A
10.7 MIANUIUNTLATDUNVDIAU

AuUMIMIAIDUIAZ AUV IMTHYUVeIMSAdoul  awisoud lu'ld

Y v
4 o =

3 { (o ¢ o o o @ 1 o
Tagmsldanusmdsunds  sedwudunaildludids  TasazgniSumlumssiaea
d' d‘ o \ =l ' 1 a =) a =) d! 42‘ L
Tagusangagannsziivony Tasliaegizndng 0.001 W10 wag 0.00001 IUIN FIVUBENL
sUnuusdwesszanisesn  naldlunmsensnlaslszumvesTisunsy FDS+Evac

124 A

TunesFuiligiuimi lasmamiszozmai ligszadronnui lumsaui il deiavng

° o Y} Aq Y A a Y ]
11!ﬂ15ﬂ1u3m7]1@lﬁﬂmﬁuﬂ'l\‘lﬂwEJ‘WLLE1$1]igil1m§$EJ%L'JEITVI‘161511!ﬂ15§ﬂllﬂ’3ﬂﬂil3ﬂ!ﬂ1ﬂﬂ1ﬂ

Uszg druanuruunivvesniunioniuiy aunsafinldlae FDSS Fire Simulation



46

[

1 1 [ [ ) [ { o
Taghdldauld mput Wunawesmsasiadvuaznar lumsaeuaussdmivaunig

1 [y [+ a QaJJ v o o
DWIN mmwumuummmuw?eﬂwwyuuﬁwaﬂegﬂzmumﬁﬂumigﬁeﬂﬂﬁz@,mwaﬂ

10.8 Aueou ' Ivives Tusinsy FDS+Evac

WANTENUVDIAT Input Parameter NUANANNAUIZTINAAD Output 1AGANIE Flow

]
0%

A . o 1 1 dy A o < A~
Nru1l3zg Corridor aziin laazgnasiaaen msizdiua1e Hinlanvaziluneviaioll
A = . Aq ¥ .
M3MFweInelue1ns Iaennuazoeauod Grid 1151054 FDS+Evac 119 Computational
. . P a o = A ] = 9
Grid Tag Grid azgnlylumsssysnindiavesmsaiuin azeanmuandgane unilym
' $ ' ' 4 <3 o ' . .
vougUassn 1wy Uszg ¥alaun Grid resolution d3udue NAeied1els1d Grid resolution

nlagumunufismamsnaouionendglglumsiimalidauliglszgmsesn

- |}rr| 10 m 2

"1 i‘li.llqll‘l#.lli”
LML P

!
g didE & HITLHE X

LT
UL

¥

g m

LI B
r] ‘i r..qi'.'l,"l'.'u'b.-.“
Al iy RV Ry ey

iy

L

d' a 9 ) d‘ d‘ 1 [}
NINN 11 ﬂ']ﬁ‘l’lﬂﬁﬂﬂﬂ'l\‘]ﬁ‘lﬂﬂﬂl?‘lgﬂclsb'aluﬂ']ﬁﬂ']u?ﬂ!ﬂ']ﬁlﬂﬁ’ﬂﬂﬂﬂ']uﬂﬁgﬂuﬁgﬂullﬂ
117: Korhonen and Hostikka (2007)

k4 4
anuuiudrlumsfiuiumaves FDS 1Uaziuegiy FDS Grid Resolution
o 1w 1 1 s & o
Tagn lludrvuaves Grid sghnunietieeninvuiavessemenysd sz li lddoya

A 9 A A
mmmaﬂmﬂumiawawmwmwa

£



47

TS S S A Aalala) A,
.............. B,
Ao
B Door 0.8 m EDoor 0.8 m ~
B Door 2.0 m B Door 2.0 m e
H Corr 2.0/m2 M Corr 2.0/im2 w
W Corr 1.0/m2 mCorr 1.0/m2 I
L6 04 02 00 02 04 06 08 1.0 020 045 040 005 0.00 0.05 0.10
Rank Correlation Coefficient Rank Correlation Coefficient

d' 1 o A fo o o v v o ° [ A A o
MNAN 12 NFUUseansaunms mMsInouay (RCO) mmumima’auwmuﬂﬁz@uazuullﬂ
Tﬂﬂ‘ﬁﬂ‘i%ﬂﬂ%ﬁﬁ 0.8 IUATLAZ2.0 IUAT LAZANUHUILUUYDIAU 1.0 AU/AITINNAT

uag 2.0 AU/ A1TUUNT
117: Korhonen and Hostikka (2007)
10.9 aAnwsou v (sensitivity) Y99 Human Parameter

A A o =
slnvumsmaeunveauywdlulilsunsy FDS+Evac 3 Parameter M1N11Y
VANV UMIOTUeNY I IUNIIMENIN 1Y WUIATI9ME WA VREURREIRY
< 4 { 4 ' @
A5 1uNTIAAUN Social force, Contact force INONAAD1I Parameter lAaNNANTENUNL

s A Y o A
mgyﬂmwi/lfmulmmﬁﬁ]”laﬂﬂu 2 E‘IJ!L'U‘]J 13
9 = 1 A 4
l) ‘lﬂfﬂ'ﬁﬁﬂ‘hﬂ Flow ﬂl@\?lﬂé'ﬂEJW'luﬂigﬂllﬂ“lJWﬁ@ﬂ'J']\i

9 = . 9 ]
2) 1¥msAny1 Flow 11 Corridor Tagleanuvuiuuiy 1.0 4ag 2.0 AW/MI

(SN I9p]

4
MIAIa Flow D3nalseq swwiuedivanumuuiy tazvailsze wu

o [~ @ A a
ﬂ?ﬁﬂ?‘ﬁuﬂﬂﬁﬁﬂ ﬂ'?J}'N 1.0 a9 uag 2.0 LUAT Lﬂu@nll‘ﬂuﬂl@ﬂﬂi$ﬁl‘ﬂllﬂﬂﬂ'SJ}N Flow U319

v
I g 1

o 1 [ J [ A
Corridor 3ZATUIUIINANUUUIUUUVDIAU 2.0 AU/MAITIUNAT LWiWL‘IJuﬂWﬂi}ﬂu’ﬂLﬂuﬂTﬁ



48

A A 9 1 1 d" o 09/' Y v A =
aqInga Nﬁﬂllﬂﬂ'lﬂﬂ”llﬁﬁ']ﬂiﬂﬂ”lﬁ’ﬂ']ﬁ'ﬂ\? 20,000 ﬂﬁ\ulﬁﬂ\?llﬁﬂﬂﬂ'w\l‘ﬂ 13 Iﬂﬂ 1 ANNIYD
1 A o A 9y 3
AURAYUDY 100 N1TV10DY Llﬁgﬂ']!fﬂ‘(’NL‘]J‘IJ?J'WIii”IU!LﬁﬂQUhHJu Error bar

1 1 v A = ] <3 A g A A

11 Parameter HADZAIAININN 20 ISTUNDADANULIINIDLE NITINUVITDOR

Tumsonenvinavesilszg uaziiula

40 40 40
a5+ o Deer. 10m a4 Do, 101 wal -Dear. 10m
01 iy, 210 - Do, 2.5 m -I-Dear, 20m
o oer, 2.0 mY ——Con. 20 m3 =i e, 20
a0+ a0+ an
Fagd Fas '|;|-.H Fasd é }]
£ - £ B E ﬁ.-'"lir T
T ~ T - T A
: » & & x —. I;Q : DJ:‘ - g &
&2 Ty g20m 7w L 2o - -
& =, S w o 1 e o A
"'§-.-43 S - —g—p I3 ?_ l!..__n_ Q-"u--. {T.T\.é‘.rﬂ-
e - o 2 i . 4T
TR —u—i Te-fe Fem ; —t
s o sy 5 B it _a
g * ’!"\-\-.Q__G__T il
., s
o 104 ] ol
0.5 iy 0.5 + + + 0.5 + +
102d 1500 2000 2600 3000 a4 D.og ona R L] .12 HE] e o0.r
& [N B im| L
4.0 4.0 4.0
—C— Dz, 1.0
2.5 a_-ih A 25 o Deor, 10m
) ) Ay, D, 20m, o Dear, 20m
A —o-Coer, 20 m2 B
04 04 o 2.0
o
CELE ,@""é Foed T \:'m‘ L
£ & | NN i
= T T . h, “h.. =
g A I e T ~ ¥
E 2.0 & g A ___I-"'J. 5 204 & "o‘__\;_fh ﬁ"--n___ E 204 g 04 oo il
v o . o, B 0ap g g
T w g Y Ry & T iy,
- " E— “?--.; i . T .E__ T e,
15+ A & A, &4 o - |
u____.ﬂ -5‘-""{“’- x Eaa g -
e
e
1.0 --;/a' 0 104
(1 + + + + + [ + + + + (-1 + + + +
oy 0.8 13 16 1T os oE oy 0z 14 13 000 ooz nod 0.08 .08
vy (£ Tish B (i)

q‘ 1 1 A 1 A A o
MNN 13 AANTENVUDIA Parameter GING]ﬂMNﬁ@ﬂﬂWilﬂﬁ@uﬂWTL!“VINﬂigﬂlLﬁg‘Uullﬂiﬂt’]

i lativing 2.0 awmsrewas nazilszgning 1.0 was taz 2.0 was

117: Korhonen and Hostikka (2007)



49

a d‘ d‘ Y
11. MUY NNYIVDY

A o

= a =2 Y o vy v
qUNYTA (2549) Anpuwuenen lasls ldsunsumsdiassmunamansonnng

9
Ao dllﬁ)

9 o @ o d' a a 9 =1 1 [ d? 9
M339eH la lso1nsd1inaun lunmsiiasdlag LﬂJ@LﬂﬂL‘Wﬁ\‘lhl'ﬁiJ HagunguaIuanguuLan

A [ ds}d' [} a ;’f v YR 4 a YR o [ ~
LiJfJL’JﬁWNTL!hlﬂiJEjﬂ@giuﬂiwmuuiUiﬂ\iﬁﬂWHﬂﬁﬂlLWﬁﬁqﬁN i]\'iﬂWﬂﬁ’E]WﬁJWVlﬂENT]N@fJﬂ‘VI

a P A a 9 1 (Y 9 =2 o Y Y 1 ! a o
mesunazlndnga iWomas Induaznguaiulagnaiwll 3o lddned luuaaz usnwii
o 0 o = o A A A g9 =
ﬂ"li’t‘)WfJWllﬂfNﬂN’t’)’ﬂﬂ wazgimmsnagey laglsuasudrviuaulunuiie lvnswdaan

A luuaaznsal

Ao 4 { 4 o 4
Wi 2542) dnwwannlFlumsnil Ilueias wishldadanavesnmsmaou

a A

A a a Y A - 9 dy ] %
msewenauInoIMamamawas lvdneunvziinu ez luiunvil Ivhsutiula
=1 Iy o L] [ a o dy Y o
nil vl 18imssmuanainmsenenedrammzansvlszmalng m3ideildviinsnaasa
Yo K ° o )] ) ' < A
Taglaindnyn $1991 102 AY Neasd 20 Aselwszezal 20 Tu WU ANwsAnasluns
napuNUUNITIULazaaiulalinn 54.12 uaz 8.87 WATADUIN OATIDNINUUNINT IV
Uszquazaiinlaiinn 81.98, 5501 way 54.68 AudouIRaeANUNAINNTINATAWE AL
J & a s o o & ' 2 o
pan1snaaesidaisaadiudugasadiamansuaainuduiussznienusny
] d'o Y [ a a’ v o a =
anuruuiuni Ivadulszanivesdiiimua (:2) gunu 0.9 Turatensal

v Ao o v

a 4 Y o J
q3uN3(2549) msesnuuutesnusafsedmsueimsgalaeldnissiaosnamans
sannenIsAnEINMsInasannlueInsgTagnsasunnsaeuaiionas1wedeIn1Tga
2/' Jou Ao o Y a a Sld? d’:j
7 sunnTsunsunasmnaasonfne (FDS) dvualdmsmamasludaundu 2 veserans
a Ao = Y 9 g ! g
nnusnanianudsiganeluies wllgnawversaenine adulunsnszaredslilseu
o Y @ a 1 @ dy Aa Y A g
Mldensansudnyazuaznganssumsurnszareved Ilnazadu i luiundadouindu
@ A 3 < A a an a o Ao
p1nsgaludnyaziudlumwaiieuasalugduuy 3 Navesmainadafde nMseenuuy
uazmsmsmauvesszuutlesnudaine szuvflesduniulvuazarnsoiidoyasin
a 4 ¥ ° A a A Y =
M30RNUUNINAITIEH laglgn1sdtaesnmaiouasuie laduuuinislumsanu

[

msflesiuuazszivdanneluemsgala



50

4 a a
gneay (2546) NITDNYNAUININD AT IﬂfJWfﬂ"Iﬁﬂnﬂ'J"lilﬁ'lﬂJ"Iﬁﬂ‘U’fNWE]ﬂﬂiill
o [ I~ % A o Ay <R ~ = 9 tﬂy ~ 9 [
MH‘Hﬂl!ﬂa%ﬂu&ﬂull3ﬁ“I/IﬂjTLJLW’f]VI'Iﬂ'Iﬁ'J%EJﬂQ“I/INﬂullV‘I miﬂﬂaamwummaaﬁﬂwquuaz
1a oaj o 1A 1 = ~ Aa
ligald  aasaaugniuiiulaiifinansznudenmsnil liiesla  lunurfamsesnuuy

v v Aw [

4 a o 4 [ v d 1
weilesiudnfse anlindeslnanudnalumsesnuuuivenmsilesiusansmiu 2 mn

o—

Y '
v o o v A

aatulumsesnuuudsdinyaonidndeenuuunisine

[

Y
1. m3tleaiuFianedanseriu amnsatlosnuld lagnmsnauniianaiu miitzaiu

I A { o a 1
Wudanildawdesialdunnnianudouasslu

k4
%

2. msoenuuy Inseade desdriisdamsidonldiagnu Ivuag luda Trlun1d 8ndia

Y 1
fﬂi@'@ﬂlﬂjﬂﬂﬁfﬁ1ﬁﬂlﬂﬁuﬁﬂlﬂ\1ﬂ1ﬂlw5ﬂi$i]'lElﬂ’J'llI%jﬁlu

a

gz (2547 lananinngrninedelszanswaluilegiulivaredszme gu

[ [

= a A J a Yy A o Y 9 o o %
POIATIAY UIBUAUA DINTH ﬁ‘ﬁ"H'jjf)Lllifﬂhl@L'ﬁiJ‘L.HiJﬂ“]fLLﬁ’Jﬁﬂ/ﬁ“lﬂUﬂi%mﬁllﬂfl“ﬂi]“l]q“lJLl

v
aAAn9Y o

nuelianyuzdidodmuammziniza lulimadonldunaonlin uazisninguuie

[

a a A A (4 [ @ o
LLUUL%QﬂﬁZﬁﬂ‘ﬁWﬁ%%LﬁuﬂNaaW‘ﬁGU@\‘ﬂJW]ﬁﬂ15ﬂ1'§‘ﬂ@\‘1ﬂuﬂﬂ?}ﬂﬂ ﬁ/wm‘immmmﬁm

= o

a 1 A v v Ao 9 9 =1 Yy o P 9
ﬂmﬂmﬁm31mewa“lum'iflmnuamm"lmnnu@mmfl@ %QVI'ISlﬁllﬂWiW@lu"l"leW\lll'Jiﬂal%
o [ o a 9 a =~ 9 =\
ﬁ'TH3‘1Jﬂ'll!’)ﬂlﬂ"liijﬂa1ﬂsll@\1!,Wﬁﬂulﬁll LLazwqmﬂiﬁumswu"lwsuamuuumumwu'11/\|

0’/’ dy o saq Yo Y o a Y o I ¥
Glu’ﬂ'lﬂ131/]\11&%1ﬂﬂﬁ‘1]’l’)\iﬂ']iWGJﬂ!"l“])”ﬂ‘l/\lLL’JiVlﬁlslfﬁ'lﬁﬁ‘ﬂﬁluﬂWSQTﬁGQ!ﬁSﬂLW'ﬁQUlWN %Z‘ﬂﬂfﬁllﬂ

v & < o 4 1 Y Y < 0 Y

NaaW‘ﬁﬂﬂNi’Jﬂlﬁ’JGI,L!fﬂﬁVHuWﬂL‘Viﬁ!ﬂ?iﬂlﬂ]@ﬁllﬁﬁgﬁﬂWHﬂTﬁﬂl‘lﬂ’ﬂﬂNi’JﬂLﬁ’J Lmzm“lmJ

[

11ATTIUNNATUMIAUIBNOINVATAN AU AAND

% L4 = 1 @ a 9 a va
algnIal (2546) ANy azwuIIMIeenuuvoIns luilvgiiuaanlindeslgianiu
I = £ A9y o ~ 9
ARNTENTN A1UN 33 T w.a. 2535 Faldoimua tazuasgulumsesnuuueInsnazdod
E v
seiiasg i lumseenuuuszezdaasvesaumelueimsnelunuiawazuudsiy i
4 9 1 ~ o Y 9 Y A [V 3 = Y o
aunsaneInssims lauinfisanenuanudosnts Isauluilagiunie luawiudeldn
@ a ¢ A ] o 4 o
My Tdsunsunounamesiiesedaesanumsaimsnil W lueias Taelsiulanil 1
d‘ [ v A v o (% ] d’ a J
menuasadeaindaaned miveInsge  uazeImsvuialuiens s Hilyn

MIONINAUDONDINDIAIT IV IANIDIATDE19 157992 eINDNOUDBNUUUITA



51

=) o o d’ .
mauna (2550) ldiimssrassaarumsal W ludvazmsenen Tasls 1505y Fire
o o 4
Dynamics Simulator with Evacuation (FDS+Evac) Tﬂﬂmmimammqmsm"lw"lﬁﬁ”lummi
[ [ oaj o o [ = 4 a A A 9
ANy 5 ¥u Tagiinisdiaosmsenenutiudunsdiimamssilng vaznsaina v nd
Tagieununguuielsenianszniteauma’lneg 1Seansilesiuuaysziudaaseluaniu
Uszneumaieanuiasaselumsinudimsugnin Tagazdosensngndrseon lunelu
" a ~ o Y v A o ¥ = o

nalimue 5 w9 wazuuzain I ud luFsaduaulueias anvundamant Il $1uu

u'la lunsainnarlumsewennuniain 1491994

o a o [ L

Karlsson and Quintiere (2000) l@vinauemaiadmsumsszgnd 14 Tsunsy

. . I Aa v A o Yo @
Computer Fluid Dynamics (CFD) 11JuTdsunsuinimnsanudasaneteutiunlgsiuimnuy
] 1 = [] 1 Y o 9)d' LY o A A [
pe I vatede 1lsunsy limmizmizasinazdesansniiunldnernumsiassnned iy

U 9 1 :;l [ = d'
vod'lvanazmsoremanudewmniv Tusunsudiaunsonaasdamsnlasuaniuzvoq
I ¥ [ 1 ] ~ 9 A 9 1 o aan
e lud Idendaed19 1wy maldsuaniuzvesnmaw lud wiouduansiilgasemia
A 19U MITIaeInNNraINatgyeInslasuulasaniuzvesved lvalwmvasu Tans
d! dyQ' o Y 9 [ 1 S A o
FauonnUAIdIAYUeIn1s ¥ 1dsunsuaana1an Ao n13i1aesnuulsdsiuves
Y

HUVIIADINITUAAINITUNTITUAZNITUNT ATLIPVDIAIU TINNINTUAALVVI 120904

9
M3 Tnsd

. =2 2 & a v Y  ax
Hoskin (2004) AnyIMsonenluduuiw e mganssuuedonendiedisnig
[ = o A Y a a 9 = Y
dunaswdimsdunaildlumsensnvazinamagmas Indnmsdnyizaseuagu Inseaing
A 9 1 = a a Jo
Y9I9IAT 1NONIANT12U19V890115A0 15U auuiin lulszmaiiFuauaivuauig
Ay 13diAu 20,000 au eIzAUAUMITRITUANURUERdUNIENIN FatlTEINA
a A J Aa T A A a Yo J
msuauatlumemnnauiuan Iy viogunllszida selddulaneaunsoonenauesn
2 Y Y 3 Ao o I A < = & a
vnaunuimldednlasany  Usziauidingn  AemstanurazaNudenIeRnaN

d‘Q Aan = A 1 = [ =< d‘ % %
NITONINNHAITNIT ﬂﬁﬁﬂ‘]&l15]33J’J‘ﬁﬂ1§L“]ﬂ!l,ﬂEJ’Jﬂ‘LIﬂﬁﬂﬂkﬂﬂ”liﬂ‘l/\lﬂwmluﬂ"lﬂ"ﬁq\i NNUANY

=

Al % Aa a a Y 1A ! Y
!‘ViiJ@‘ll‘]Ji%mﬁﬁ‘l’iigmiJiﬂ1 ‘]Jigﬁ/]ﬁu’Jclﬂmuﬂvlllllﬂﬁﬂﬂﬁi?\i@?ﬂ?i%ﬂ?ﬂiﬂ i\

[

W
=
YRR

[}
1 9 (=1 1 = A 1 9 = 1 asn = dy
ﬂﬁﬂﬂt’fiNEﬂﬂﬁ"UUWﬂWQJLWEN?JEJNL@EJ’J ADNITNOFT WA UINNWI IUITNITANY U
a d o A 9 ' = o = ~ o Ay ¥
1. ’JLﬂiWWﬁQLﬂﬂﬂﬁLﬂﬁﬂuﬂ18ﬂq%ﬂu%1ﬂﬁu1ﬂﬂw1 uasm”lﬂl,ﬂiﬂm‘vmumwaﬂ“l@

1nm3ssanelasldTlsunsumsonew



52
a Jd 1 Q' 4 o
2. amiwwmﬁ”lﬁammﬂquﬂu“luumﬂmazumsmLﬁemmmmnaﬂumsamw

=I =} v o J A Y o o 9 = 1 1
3. Lﬂif]‘]JWlfJUW”Iﬂ'JTJJﬁiJWH‘ﬁﬂJﬂQ“VI'NﬂE]ﬂLWfJGl.“])'ﬁ']‘ﬂT]Jﬁ'i']\iﬁu']uﬂwnlﬁﬂﬁl‘ﬂll



53
d aa
gunsamazizms

ginsel

e

v A @

a 4 d a = a ~
igﬂﬂﬂE]SJW’JlﬁfliuazQﬂﬂimtﬁihﬂigﬂﬂﬂ ‘luﬂﬁﬁﬂkﬂ’mﬂh NUY

1. ﬂauﬁama{ CPU 3.0 GB 1119A2149U03 Hard Disk U116 80 GB NUIWAIND

RAM 1 GB 3111/
2. T1sunsy FDS+Evac

2.1 11sunsu FDS 5.1.0-SMV 5.0.7 with fds_5.1.6 and smv_5.1.6 910

http://code.google.com/p/fds-smv/downloads/list
2.2 Tilsunsy Microsoft Office Excel 2003
ad
IBNI

1. TUABUNSIVY

= an 9 = o w . . .
1.1 AnyIEMs 15 1sunsunaziouid9ued 115105y Fire Dynamics Simulator

with Evacuation (FDS+Evac)
] ~ A Y, o 7
1.2 ﬂ'ﬁ’l\illﬂﬂllﬂﬂum@\‘ﬂﬁ\uiEJu@lg‘UWa‘Vlﬁ]gcl“]fﬁluﬂ']ﬁ]'lﬁﬂﬁlﬁﬂﬂ'ﬁm

13 shmssraeungmsal l lvifuazmsenewnnuuuulaulael¥lsunsy Fire

Dynamics Simulator with Evacuation (FDS+Evac)

a o a J
1.4 3Lﬂi?$ﬁwﬁﬁ]1ﬂﬂﬁﬁ]Wa’ﬁNmﬂﬂ?iﬂfﬁjﬂﬂiﬂﬁllﬂiuﬂﬂhwmﬁﬂi



54

1.5 wueuuamumsdsvlgeansuzneamilasnssuvesoimsvionmuailium

v A Y =
uﬂ!,iﬂu“lu‘ﬁmtiﬂu
) o 4 a 9 A Y (@

1.6 ‘V]"Iﬂ'lﬁi]']ﬁﬂ\?ﬁ’iﬁ]ﬂ"lﬁﬂ!LWﬁQllﬁﬂJLLﬁgﬂTi@WEJWﬁ]']ﬂll,u’JTl"I\iTlhlﬂ‘]_lﬁ‘U‘ﬂﬁqﬂiﬂﬂﬂ”ﬁ
ﬁmammummgmué’ﬂﬁﬂmﬂm Fire Dynamics Simulator with Evacuation (FDS+Evac)
) o I z £
NINITARDIUHANTITUINATINUN

a 4
1.7 AUATIZHINA
v o 9

1.8 ﬁ‘;ﬂwa tazannmualguaue

2. M5

1F umsdszdiuamumssionenlae1d 115105y FDS+Evac nidiany 1535 ou

=).

E4
v A

ax
)]
09/’ A o Yo an au & [ o w :Il 9y

'Ji]ﬁlllﬂﬂﬂ/iuﬂil‘ﬁﬂ1§fli]ﬂ mmmmgmuﬂumﬂmumu“l@mu

e

aYLIAUY

=2 Y =2 a2 9 o A A @ ~
2.1 ﬁﬂ‘HT{IﬂJuﬁ1 FIUTINVDYA ANHINGHE VONHUA LASNNHNY ‘VILﬂEJ’Jﬂ‘UTNLiEJL!

QINIRG

1 9 1 QaJJ 9 & I a A A a’/‘ 9
MINOE31901A150 19 W ugeanuuusuiuanrliinniedainsiuaes
o = Yy D) Aq v Vv ' 2
dmsaneldduazidhlalungrineuazinasgu Aldlumsneadieerns ludwmnsiue
3 A v PRREY Y o o £ A A
Wuemswiala ndeseenuunld ludaudsnunguuieiug salulszmalne Tnguunedn
aruquluisesmsnedd1eIn1segnateniuiry ngnsznI1enliui 33 eenaiuadiulu
WINPT YAANIVANDIAT W.A. 2522, AYNTLNINRTUN 39 00N INANY IUNILIB YA
I 9 A 1 =2 4' 3 A A
AIVANDIANT WA, 2522 11 udu tazngrueiinandusesnmsenentiululszma Inediiies
v A A T = 9 @ U} ) v
afuAeIN nadimsewenvesgniwnnmgmssl I nll Tasazdesenengnirseon il
L=~ = lﬁ! 1] 4‘ U v % =%
melunarlimu 5 uii deedludszmansznirawmalneg 15ee mstlostuuaz sz fudanne
Tugamilszneumaeanuilasaselumsiiniudmsugniie uamsimuaszeznanlu
= [ == 9 Y ;9) a 1 9 [
msewenluaniudnmde il Faldnguuientiuiidrsss daunasgiudumstlesiunay

v v Ao

Hq Yo ' ' A A YA [ a .
TENU ﬂﬂﬂEJVIGl“]fﬂu@ﬂNLLWiW@'IEJLLﬁgl"HE]ﬂ’E’JllﬂﬂE] mmgmmmﬂixmﬁﬁmgmmm National



55

. . .. £ 9 1 YR A as.l‘ a A o
Fire Protection Association (NFPA) cm"lﬂﬂma"hm!,'immiaemmumﬂlquqﬂuammm

[

A v 9 @ Ao & A o Y aw dyd

LﬂfJ'Jﬂ‘Uﬂ'luﬂTﬁ‘ﬂ’ﬂ\‘]ﬂu@ﬂﬂﬂfJ FIWIANTITUUDINFPA ﬂ%$u1ﬂ11%1uﬂ1§'ﬁ]ﬂuﬂ@ NFPA 101
[l Y [

(Life Safety Code) edition 2006 1@uniseeves Capacity of Mean of Egress Taediioruneny

miﬁmamﬂ’gmwmﬂuiumms%ﬁﬂ@i”m ﬂTiﬁTu@ﬂ!ﬂ’JWNﬂ%}TQ"ljﬂQﬂigﬂ, ‘ﬂ’ﬂllﬂ%]}%isll@\i

% <3| 9y A Y ' Y A @ ~ 1

Ul!llﬂ Wuau LW’EJGl,WVlﬁ"I‘]J’J”IﬁUHTﬂﬂ’JUJﬂT]N‘]J’Oﬁﬂﬁgiﬂﬂii’)ﬂuqﬂﬁ/‘lﬂQWﬂﬁﬂﬂTiﬂWﬂWﬂl@\iﬂu

3 A 1
Tueimstiug vie
o { o d a
22 mstmuagluuuTaseadwermshldlumssaosaniumsaimas il

A o 9 us.:} <3| =~ A ] = 1
suvermsniun iy dlunnuveseins IsaussueyuiandinIngasizilsg

@ Y v A | = Y ~ A o ~ @ Y Y 9 @
ANHUSAYNU AD lﬂu@']ﬂ’]ﬁllﬂﬂﬁnﬂ'ﬁlﬂﬂj Wa\jﬁﬂuﬂaﬂﬂmgﬁﬂqﬂuqﬂ ]’lllwuwu']l"u’lw']ﬂu

&%

= a = =1 vy Yy £ J ~ 3 1a o (]
HAaZUNMIUAUNIBISLVIIDYATUNTUN G]f\‘lﬂi]%iJ‘l/]\‘l‘]Juhl@‘I/]Nﬁ\iE]QiiJfJ'lﬂﬁ uazuullﬂagﬂmq

4 4

F4 Y
% % %

° A v d? AA o < 9 =~ o Y ~
9117 Tﬂmmumammﬁﬂwuuummu 3HU FU 1 uagdu 2 1TURDUSTIUIIUIUNBUT oY

Y k4

[ Y v < Y @ o 4 S v ] 1 A
FUAE 6 DI YU 3 LﬂUW@QWﬂﬂE NUIU 6 WA Llagilﬂullﬂ@glﬁiqﬂﬁ'lﬁ llllﬂJﬂWﬂcViﬁ@

v v J =

daanyaimanil I vaz dosainauudumanti vl Faldnuazaiumni 14 99 i 16

9

HUUIALALIIaLIDIAA1S AN 1N 6

1 2 3 4 5 :] 7 8
o 3180 o
i\ 500 " 500 4 500 PRI 500 3 500 & 500 |
Ao o 3\— [ ¥ ¥ u] 8] T o =]
!
g roadon nealTen woafon / wodiium neadun nedlTon

=] In} —_— Y e n —_— 0 (u: —1 fu: — ful —1 L
c g L maiu maidu
& & i I i 1 i n |

X
wulawhwTY 1

e 1:100

] Y v
M 14 vuvudauTaseaseemssun 1



56

1_ 2 3 4 5 [ T ]
& N8 &
| 500 " 500 n 500 FURL I 500 " 500 n 500 i
A& @ ;— F TF = T =) =]
—\
§ oaldtn neadun noadu woaldun noadun naadiuu
3
5
@ 0 e o —_ o — —_ In! — O =1 a0
¢ 8 madin maifu
s 1 t ! ! o o o ! )
& &
ulauhuTyu 2
. 1:100
' v
= ﬂ I 9 o A
MNN 15 UVUUAU IATIFINNDIMNTVUN
1 2 3 NG G 7 8
s 38 &
® 5.00 & S00 & 500 & 180 & 5.00 & 500 & 500 °
Ale L3 8‘1— B iF iF T iF ir iF =]
E HT
5 nesRnag neavinng woaneg / == Heawinag ¥aaineg nesRnag
§
B |
1
o B 0 — 0 == o [wf — nt — [n! — a
¢ q i maku
L L] 0 u u ! 0 L L u)

E
L_Lﬂauﬁwnu 3

e 1:10

Y 1
v A

M 16 vuvudauInseadeeImIsun 3



57

d‘ = ~
M13N 6 F1YATLDYAVDIDINTLTYU

amilszneuniag vese1ms VNAANNNIN (INAT)
ANNNIBIBIANT 6.50
ANE1IVDIDIATT 31.80
Y Y
PUIUFY 3 HU
ANNNINTTElsyMaAY 1.50
anunialszg 0.90
YUIAT D5 81 25 ANTIUNAT
9 ]
anundatiula 0.90
Y
ANNINOFU 3.15
A Ao
wuniula 6.3 A1519UAT
aUNAFIY

] k4 ]
1) nguill Amualidenndesnelusimsdedunioslsueimea Taelid

a Y 1
Mslantingng
VoA o Y Y Y 12 a oa.;l A o
2) naui2  Mmualddesnniesnielueiais lilimsaaauaieivenia
=1 a 9 1 4! 9 1 =~ 9 o 1 9
UMIJaninan  FIHEANNVIIANINE 0.9WAT §91.20  1WAT 31U 2 VIUABHBY
920U NVOINITNAI UMY 1.60 1UAT

o = =
2.3 ﬂ1§ﬂ1u3m“llﬂﬂ'ﬂhﬁuﬂiE]GIJE]QVINWHVI,V\I

4 H
msfnumlSnannugauvesnaaziiuinionosles dveduan Tagi

Y

A AAy o y & A Y A
VHIIPNUNNABDINITATUIU HITAIYINUNADAU Iﬂﬁl?‘i’lhlﬂinﬂﬁllﬂ'ﬁ‘ﬂ 4

Gross Area Occupancy Load = Gross Area / Occupancy Load Factor



58

Y

A A 1 QaJJ 1w 2 % tﬂy A o 2 =
NUNVBDIAQCTUNIND 31.8 x 6.5 = 206.7 U Tﬂwﬂwumuullﬂ 6.3 U YD

e

AA g 2 £~ [ as.l‘ 09/’ IQSJ’ A J Y o
UNNTUGross Area = 206.7-6.3 = 200.4 1° FINYUIANMINUNIZTU llﬁsﬁuﬂ?ﬂﬂuﬁﬂ\iWﬂﬂ?’

b =2

1
[

I g { 1 o 1 4
FATUNUN vocational room IASMILUIAINANEML A1 Occupancy Load Factor (ANA15199 4)

& ' a1 o ' ' o o 3 '
FIUAMGNTINND 4.6 MIUNATADAU UATYU 1 1tazFu 2 1TJuClassroom M Occupancy Load

q

1 1 k4
Factor (AWA15199 4) FaAgnBiny 1.9 aisamasaeauamnsomsiuauau lusuaie

laqati
Gross Area Occupancy Load FUN3  =200.4 4/ 4.6 WAAU = 44 AU/FU
Gross Area Occupancy Load Fuf 1,2=200.4 W/ 1.9 WaoAu = 106 AL/TU

4 4 o 3 o 1 Y 1 :/l 1 :/l
ﬁﬂ!ﬁ@ﬂﬁﬂu'ﬂ!mﬂuﬂl%ﬂuﬁﬂﬁ@ﬂi]&ﬂWﬂﬂ 106 AUNDYU/6 ﬁﬂ\i@]i’]‘]ﬂl =17.66
1 Y Yo 1 Y zﬂ' a 1 a’/‘ Y v [ -Y 1 9 9
AUADNOY IFIIUIU 17 AUADH DY Luﬂﬂﬂﬁﬂ%uﬂ$1ﬂuﬂliﬂum1ﬂﬂ 17 AURBDYOY X 6 Y19l =

9
102 AUADFY
° s ~ o ~
ﬂTiﬂTuﬁmWT@\iﬂﬂigﬂ?J‘]J“]Ji’NVINWL!”11/\|ﬁ"liﬂiﬂﬂ"luﬂﬂliﬂﬂﬁllﬂ"lﬁfl 6
Capacity Load = Clear Width / Capacity Factor

& . ~ . A N
%971 Capacity ~ Factor (A1MA131991 3) HUIAIUAMMTGIVRIUADSNUN
Tunasiurazneas Taeliauiidy 7.6 aauasaenud1nsunsdyas Iuuuiaay

5 HaawasAeAY d1HIUMITYDI TUUUITI
1 la =900 WW. / 7.6 (WN./AU)= 119 AU
szg =900 Y. /5 (MU./AY) =178 AU

Toamaau = 1500 W. /5 (Mu./AU) =300 AU



59

o 4 =} 9 1 E4
%’]ﬂﬂ1ﬁﬂ’]u’)ﬂl@\1ﬂﬂ§$ﬂ@UGIJ'E)QVI'NTTL!llwéllﬂ\ijﬂﬁ\iﬁﬁ']\iﬂ1ﬂ']ﬁ “W‘U'J’]@\‘]ﬂﬂﬁgﬂﬂll
Yy Aqu 0 b4 ¥~ Ay v
@]1“1ﬂ3ﬂﬁ51§ﬂ1%1uﬂ’]3fﬂ’]aﬂﬂuuﬁ’]u’]ﬁﬂﬂWﬂWﬂu’ﬂﬂﬂulﬂLWfNW@ﬂ']llll'lﬁﬁﬁ']u NFPA V]llﬂ

o o Yy 9
Aunudiuauaniuda
AUUAFIY

1) A1 Occupancy Load Factor §m5udesinagimualdldminy 4.6 a1519
1 =& 1 . ] [ 9 2K o Y 1 .
WAsAAUGI0E 111NN Education t1uanyazmsldauvadaliod1uilszinn vocational

room

1 ) o 9 o Yqg ¥ 1w
2) 1 Occupancy Load Factor @115 UH 05 oUMHUA A 1MUY 1.9 M5 19uas

J &£ ' . 1 Y Y =KX o Y
ApAUGI8E 111NIA Education 1iaauanyazmslgauvataliedluilszinn classroom

3) A1 Capacity Factor §1M3UN381 15938UpY 110 n0gluilsznn All others
3919A1 factor dmSuMIdRes luuuIAUNINY 7.6 ToAAsAoAY LAYMTTYDT IULUITIY

1101 5 VaaluasaenY

24 msAnumdans1¥aulysunsy Fire Dynamics Simulator with Evacuation

(FDS+Evac)

14511nsy Fire Dynamic Simulation (FDS) ludiuvedsigaziooaves 1Usiunsy
2 Y
vuszdsznoulidqe Tusunsumsiialyl fe NIST Fire Dynamic Simulation #30(3 808U 31
I % { o
FDS TaeduT1/sunsuFortran 90 tagdillsinsy smoke view FuiluTdsunsunndrondanu

&£ = o T A
FUVEUNIINNIYT C/Open GL %Qﬂ%LLﬁﬂQWﬂ@ﬂﬂﬁJﬂuﬁﬂ’Hm%L‘]JLlﬂ1WLﬂﬁﬂuul°ﬁ’J

A Tdsunsudrasamsonenniiannlag VIT uaziion1sudnalenuny FDS
= I I o =\ [
naeuudlulilsiunsy FDS +Evac 11543y FDS+ Evac (1UnI91asuuuinssiuny
5eNI9MIUTENIaNaUUL Agent - Based egress 1agiill) Computational Fluid Dynamics

9 ~ 1 Ao & o
(CFD) Tagoyanlalu Input Data Parameter N3 udlulunsvinuvealisunsy FDS+Evac

3 = Y = o W 1 [ dy
Hune Toyalugiuuuved text files Tagiigaiidanigeg aeil



60

< o W Aq Y &£ A @ o
1) MESH Lﬂumﬁmﬂlﬂfﬂizmﬁiu Input Data UNYINUNITNIHUAVDULUA

Y '] v Y v
Tununn s lu e vazilumsdsemanerdiuveuanunlumsonsw

' ]
v A

4 e y 24 o . da v
2) TIME Wumdsnlsdszmealu Input Data Fungrdumsiimuaszezan 1y

o 4
glumamammqm’u*m

d o o gy £ A o 0 A a
3) SURF wWusdenlgdsemealu Input Data $UNYINUNITNIHUANUNIVDN

[ 1

Ya9a199 15U BURNER, WALL e Inseadeisidviua

4 o & dqu 4 4 .o . . \
4) VENT Wumdenleszmaly Input Data Fafednumsmvuadmiauos

Y a ) 0 ° ' ¥
AUINAN W%‘E] 15 lumsmruadumiveIma ez n1eesn

4. o g dqw O o 4
5) OBST Wlumidenlailsgmaly Input Data FuneInumsmmuaingnegly

Y A o 1 @ dy 4 9 dy @
Iﬂi\iﬁ‘iNmiﬁ]%ﬂﬂ’iuﬂ YU HUN WU 1913 IN1D ‘]J‘L!Ulﬂ

4. o & daw 34 o . A
6) HOLE lumidanlssemely Input Data HUngdInumsmmuasedriiog

Faazliilu Uszg wihe vieseuilanen

I o o A > { o o {
7) PERS Huidan1d)semaly nput Data Funernumsivuanunlalunms
o ' Y 1 <3 9 [ Vo 0 A v 1
Heeeezliidudszianes 15 wu dn Alve) auun Jegunge Jegume

<3| o o Aq Y £ [ 1
8) EVAC umdenlstsemalu Input Data  Fufeanun1sonen 1su

Y
v A

mstszmanlumsdraeniniauislaoging egdmmialuy

[

g e & 4 D4 o ,
9) EVHO (Humdenl9semelu Input Data Funednumsivualailiaumdh

T 1ndsu'l

& o o Aqy £ A o o Aq ¥
10) EXIT Wusrdei1o1senialy Input Data FuneInumsivuanivooni 1%

lumsonsnoonUONDIANTHION1BDANIADANY



61

I o o A 9 & A ] o Y
11) ENTR L‘}Jumﬁmhﬂizmﬁﬁlu Input Data $NYINUNITNIHUANIUUIVDN

Aq Y
aunlaslumsenen

12) DOOR flumdeiildsznmelu nput Data FuReafumsiivuailszg

'
A o

1 4 [ ¥
Fudumaithlugdudun e ldinsesn (EXIT)

¥
A

I o o A 9 & A o o ~ le}
13) CORR 1Husidan1Fdszmaly Input Data FaneInuUMIAruanuntiul
Y

e

g a o A MY o o A 9
WuTaemudu uazamsadivuavuiannuguesauluTosmauauiiula drdeiiog s

FIANVATIDOOR

I 3floors-net4.fds - Notepad
File Edit Format View Help

BlHEAD CHID="evacschool_pop30_1exit’, TITLE="3 Floor Evacuation Test' /

Fire mesh(es).
&MESH 1JK=110,28,30, XB=-0.10,33.2,-0.10,6.60,0.00,9.50 /

Main evacuation meshes for the floors. These meshes contains the

humans. Evacuation meshes should all have an unique ID string

defined.

&MESH 1JK=110,28,1, XB=-0,10,32.20,-0.10,5.60,1.0,1.2,

EVACUATION=.TRUE., EVAC_HUMANS=.TRUE., ID="MainEvacGrid', EVAC_Z OFFSET=1.0/

&MESH I1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,3.55,4.95,
EVACUATION=.TRUE., EVAC_HUMANS=.TRUE., ID="MainEvacGrid2', EVAC_Z_OFFSET=1.0/

&MESH IJK=110,28,1, XB=-0.10,32.20,-0.10,5.60,6.70,8.10,
EVACUATION=.TRUE., EVAC_HUMANS=.TRUE., ID="MainEvacGrid3' , EVAC_Z_OFFSET=1.0/

Additional door flow fields.

Note: main evacuation grid and the door flow grids should have
same XB and IJK.

&MESH 1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,1.0,1.2,
EVACUATION=.TRUE., ID="LeftExitGrid" / Left, 1st floor

&MESH 1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,1.0,1.2,
EVACUATION=.TRUE., ID="RightExitGrid' / Right, 1st floor

&MESH I1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,3.55,4.95,
EVACUATION=.TRUE., ID="FireExit2' / 2nd floor
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Fuaoui 1197111730 T ¥e9 http:/www.vtt.fi/proj/fdsevac/?lang=en Had91niu1H

Vlﬂﬁ link Download

{= ¥TT - Windows Internet Explorer

G@ - | wre REEp g fanane vtk Fifprojifdsewac) flang=en

File  Edit  Wiew  Favarites Tools  Help

Google ||G|vvtt fds w | Go o Ef + | 9 Bookmarksw F28eRank o I 4 blocked

v e [-'-n-'-r'TT l—l

Suomeks! | P3 Siensk | Feediad | [ Isesnen

WTTH

Fire Dynamics Simulator with Evacuation

Homepage
CredRs
Downiloads

Documeriation
Ecamples
“alidation and Verification

EEIEE:]

FD:3+Evac Is the svacuation simutation moduls for Firs Dynamics Simutator (FOSL
The soThwars Is used to simulats the movement of psople In svacustion stuations.
Tha swacuation simutations can bs Tully cowplsd with the firs simutstions.

The main festunes of FOS+EWRC ane

= Agent iEsed simulstion of Fumans

= Miowement algorim based on fhe Pankc model

= Simple, kel based definiion of e SOENETs

= PoSHOsessing using Smokaulew somware

= Fire efiects ane cakculsted using e Fractionsl Efective Dose [FED) conosmt

Thesa pages contain Infonmation on

= Obfaining FOS+EvEs
» Documemtion

= ADDlcEton sEmpes

= Validation and werication
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TUAdUN 2 180AN link Y99 FDS-SMV site.

/2 YTT - Windows Internet Explorer

@.\: 4~ |-m htbp e, vt Fifprojffdsevacifdsevac_downloads. jsp

File  Edit Wiew Favorites Tools  Help

Google |Clrwtt Fds v Go o B v 9 Bookmarksw F23fRank o B4 blocked

W R [-m'n.-'TT ]_]
Suomeks | P2 Suenska | Fesdback | I T

VTTA = FOS-Evac

Official Versions

Hamepage

Coredis

Downloads .
Dommentation FI FRTIETS.

Examples

Walidation and Verification

2 d’ ) A g g . .
Funoud 3 391 1NV lydved National Institute of Standards and Technology

(NIST) 910111A00 link download

! FDS-SMV Official Website | Home - Windows Internet Explorer

@ - ||; hittp: ffFive. nist, o fFds]

e’

ile  Edit  Wiew Fawarites  Tools  Help
ngc |Gl v Go drﬁ ~ 9% Bookmarksw F2geRank o E]cﬂjlocked A:;?‘Check - % Autolink -

F ke Ifj FOr5-5MYy Official Website | Home ] ‘

AR A=l TAT A ATt A -1- . d T 3 £ A- A = amd T omn T s T = 2T O

Introduction

Fire Dyniamics Simulator (FDS) is 2
computational flid dynamics (CFD) madel
of fire-driven fluid flow . The softwans
sohres numernically a form of The Navier-
Stokes equations appropriate for low-
sp==d, tharmally-Srvan fow, with an
=mphasis on smoke 2nd best transport
from fires.

Smokeview [(SMV) is 2 visualizalion
pregram that is we=d to display the culpul
of FOS and CPAST simulations.

Plzazz rmadl the maruals for mach program
and b= aware that FDS i= not a typical
*point and dlick” computar program.
Reather, FDS i run from the command line,

Moz ST akdy o aamdls Famsa [

saper]
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05/1 ! o o a va a J
TUADUN 4 1300 download F1415D szUVUFIAMIIUTAY)

Jfficial Website | Downloads - Windows Internet Explorer

|]; http: fifire. nist . govffdsfdownloads. html

i Favorites

Tools

Help

r

- | GO Ak E + 9% Bookmarksw FageRank El 4 blocked ":? Check = % Autolink - cl-_‘ Autofill B E

(+] Color Tabl=
(+) Library use them to replacethefiles thatwere included in the OS specific Majer/Minor releasg
bundle.
[ T
- - ; For more information on Versions Numbers, Release Types and Revision Management]
Exampl=s

e —— site, filterad to show anly links to files related to the operating system selected
W =

Home | Downloads

FOS-SMY Official Website | Downloads

Home
(+] Search FDS-SMV Sit=s
%] Disclsimer

() Third Party Tooks

Documentation

%) Test Cas=s
%) Wisuslization Features
(+) Cas= Studi=s

() Featur=d Submiz=icn

(¥ Discuzsion Group [

=

Fire Dynamics Simulator and Smokeview (FDS-SMYV)

Download Options

Thelinks below are to listings of the latest Major or Minar release of the FDS-SMW
Operating System specific packages. In the OS specific listing on the Downloads
page, there may also be maintenance release files for these packages available.
Maintenance release files are intended to patch/update the most recent Major or
Minor release packages. You will need to downlead the Maintenance releasefiles and

see the Developer page
FD'S-SMV Ope rating System Speciic Links

Thelinks belowwill cpen the Downloads pags on the FDS-SMV Google Code Project

Thewindows fileis a typical installer package thatwill install FDO'S, Smokeview and all

|+) Issum Track=r &

associated files in the Program Files directory under the NIST subdirectory.

TUAOUN 5 1M 5download 11/5Un5U FDS 5.2.0-SMV_5.2.2 for Windows.EXE

{ fds-smy - Google Code - Windows Internet Explorer
(S A | & http:ffrode. google, com/pyFds-smyfdownloadslist?can=2&q=opsys: Windows

File  Edit
Google |G-

W [ 4 fds-smyv - Google Code

‘igw  Favorites  Tools  Help

VlGo 0ﬁ v 9% Bockmarksw FageRank o S]‘rblocked T;?‘Check v 'y Autolink cl-_,.q

[

Google e
Code Fire Dynamics Simulator (FDS) and Smokeview (SMV)
Project Home Downloads Wiki Issues Source
Search | Current Downloads v| for |0psys:Wind0w5 | [ Search ]
Filename ~ Summary + Labels ~

FDS_6.2.0-SMV_5.2.2_Windows . EXE
smyv_5.3_2720_win32 exe
fds_5.2.5_win32 exe
smyv_5.2.3_2136_win32 exe

FDS 5.2.0 - SMV 5.2.2 for Windows  Featured
smokeview 5.3 for win3d2 (build 2720)

FDS Update for 32 bit Windows

smokeview 5.2.3 for Win32 (build 2136) Deprecated
smokeview test for win32 (build 2504)

smy_test 2804 win32 exe
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2. MsAnAallsunsy FDS_5.2.0-SMV_5.2.2

H A y A a oy Y q Y0 2 o A o
VUADUN 1 131NN download Iﬂillﬂillﬁﬂ']_li'ﬂﬂlla')‘lﬁﬂﬂlﬂﬂﬂaﬂﬂqﬂﬂﬂu INUU

I¥iaenn1m

Select Language [X
Fleaze zelect the language that you would like to use during the
installation.
— 1.5, English

Ezpasol
Degts_ch

FDS_5.2.0-5MY 5.2.... Franais
Italiano

05/} d' a dl y A o ] d' a cfz'
TUABUN 2 AANN next tAAFNMLKHIYEN NIRRT 1Y S1nT L

Setup will install NIST FDS 5.2.0 and Smokeview 5.2.2 in the

Weloome la MIST FD 5.2.0 and Smokeview
following folder
=

5.2.2 Setup program. This program will install NIST
FDS5 5.2.0 and Smokeview 5.2.2 on pour
computer,

It iz strongly recommended that yau exit all Windows programs

befare running this Setup Pragram,

Tainstallinto a difterent folder, click Browse, and select
another folder.

‘rou ean choose ot to install NIST FDS B.2.00 and Smok eview

Click Cancel to quit Setup and close any progiams you have 5.2.2 by clicking Cancel to exit Setup.

wunning. Click Newt to sontinus with the S stup progiam

Destination Folder

C:\Program Files\MIST Browse...

Cancel < Back

Cancel |
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05/’ = A A A A o oA o a 05/} A a oazl <3 Y
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NA finish

42 start Installation

&

25 Imstallsinn Complein

‘You are how ready to install MIST FOS 5.2.0 and Smokeview AST FDS R 20 aned Srokarea s B0 ber cannrucesn dul
622 ~dlaied

Press the Next button to begin the installation ar the Back
button ta reenter the install [ =l

Prec e == ch bubon o et i el sien

<Back | Hedt> Y Cancel I Frath: -

M3 lu)1)sunsn FDS+Evac

o { oo g 4 4 o
Funeud 1 o519 18y mput file iioa$19Tuaa 119991 151051 FDS+Evac 17U

v o < ¢ { g
vzilszuranaun DOS Adtiu Input file V0T T4 text NHVWANAITIY xxxx.fds

B 3floors-net4.fds - Notepad

File Edit Format Yiew Help

B(HEAD CHID='"evacschool_pop30_1exit', TITLE="3 Floor Evacuation Test' /

Fire mesh(es).
&MESH IJK=110,28,30, XB=-0.10,33.2,-0.10,6.60,0.00,9.50 /

Main evacuation meshes for the floors. These meshes contains the

humans. Evacuation meshes should all have an unique ID string
defined.

&MESH 1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,1.0,1.2,
EVACUATION=.TRUE,, EVAC_HUMANS=.TRUE., ID="MainEvacGrid', EVAC_Z_OFFSET=1.0/

&MESH IJK=110,28,1, XB=-0.10,32,20,-0.10,5.60,3.55,4.95,
EVACUATION=TRUE., EVAC_HUMANS=TRUE., ID="MainEvacGrid2', EVAC_Z_OFFSET=1.0/

&MESH 1JK=110,28,1, XB=-0.10,32.20,-0.10,5.60,6.70,8.10,
EVACUATION=.TRUE., EVAC_HUMANS=.TRUE., ID="MainEvacGrid3' , EVAC_Z_OFFSET=1.0/
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File Edit ‘iew Favorites  Tools  Help

? 7 Search Folders Elv

File and Folder Tasks 2

Open

IE.ED Rename this fils Edit.

(g Move this file o T
- opy To...

D Copy this file Maove To...

&8 Publish this fils to the teb
(5) E-mail this File

L Scan For viruses

¥ Delete this file & Motepad
2 Unlacker _@ Internet Explarer
- ™ fds_5.1.6_win3z
Other Places = B vhudianams..,

B windin "evac23-9-51-2ndL rar”
Btiudn uasdaimad... Choose Program...
B tudnuiiu "evacz3-9-51-2ndl.rar” unsddmad

) schoal
() My Docurmnents
) Shared Documents

Send Tao 3
_e My Computer
W My Metwork Places Cut
. Copy
7 o Create Sharkout
Details A
| Delete
R
evac23-9-51-Znd1 fds e
EL-HID Properties
Date Modified: 24 Ausnau 2551, =
32

o { o . 4 Y
Tunoud 3 115un5u92531M15 compiling WO 319 output file

Fire Dynamics Simulator

Compilation Date : Sat, 18 May 2888
Uersion : 5.1.6 Serial
SUN Revision Ho. : 1673

Jobh TITLE : 3 Floor Evacuation Test
Job ID string : evacschool_pop3B_2exit

Time Step: - Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: — Simulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: S8imulation Time:
Time Step: Simulation Time:
Time Step: Simulation Time:
Time Step: Simulation Time:

SR EEREE
ORI ERE®E
L R R )
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4 I { o
Tunoun 4 1o 1Usun3u compiling @S lasivualdlu mput  file udn
< 4 < 4 & g 7
Tisunsunazasngoutput  file oonMIFLd 2 uuvde Wumwadeu lidadulwdni

< o { o 4
wana xoxsmy taziifudoyaduauidulig excel

3 B B N 2 B B ¢ 49

floors-neté_2 evacschool_... evacschoal ... - Evacschool ... evacschool_... evacschool ..

exit.fds evacschool_pop30_2exit. sty
Type: Smokeview Document

4 @ @ [EEEE g @

evacschool_... evacschool_... evacschoal_... evacschoal ... evacschool ... evacschool ... evacschool_... evacschool ... evacschool ..

4 & g 4 4 B =
evacschool_... evacschool_... evacschoal_... evacschoal ... evacschool ... evacschool ... evacschoal_... evacschool ... evacschool ..
evacschool_... evacschool_.. evacschool_... evacschool_.. evacschool ... evacschool ... evacschool ... evacschool ... evacschool ..

4 & &4 T B 2 B &

avacschool_,.. evacschool_... avacschool_... svacschool_... svacschool_... esvacschool_... evacschool_... evacschool_...

: . . e
0 . output file Nuaasraunmndou lvamiuIduwana xx.smy

{ o { o 4
¥ . output file finansnaiiudoyaduauiiilulng excel
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2 |Time Human:  Floor Floer Exit Exit Exit Exit Ex
3 |Time Inside Inside Inside Coumter  Countér  Counter  Countér Counter Ta
405 AlNodes MunBveel MunBvae{ MunEBvaeC LefiBxat  RighiBst IndBxdt 3rdBmt PaghtCous LefiCoumts IndCounte 3rdCountes ETAIRI_DETAIRZ I'lefiBxst  FighBat ZndBxa Ry
& | DODE+ID 304 120 36 n o n o n o n o n o n o n
6| LOzEHI0 ) 150 £ [ o [ o [ o [ o [ o i n 11
T LOIEHID 396 120 150 36 L] o L] o L] o L] o L] o 1) 1 1
& | J01EH0 396 120 150 36 L] o L] o L] o L] o L] o 1) 1 1
& | 400E+00 386 120 180 36 L] o L] o L] o L] o L] o 1 1 17
10| S.0SE+00 396 180 180 36 L] o L] o L] o L] o L] o 1 1 17
11 | 6.04E+00 384 120 180 36 L] o L] o L] o L] o L] o 1o 1 17
12| T.0IE+0 304 120 120 36 n o n o n o n o n o mn 1 17
13| £04EHID ) 150 £ [ o [ o [ o [ o [ o i n 11
14 | BOZEHID 396 120 150 36 L] o L] o L] o L] o L] o 1) 1 1
15 | LOODE+HIL 396 120 150 36 L] o L] o L] o L] o L] o 1) 1 1
16 | L10E+OL 306 120 180 36 0 o 0 o 0 o 0 o 0 o 1 1 17
17| L20E+0L 396 180 180 36 L] o L] o L] o L] o L] o 1 1 17
w4 3 W evacschool_pop3o_Zexit_evac o " - " - " S 1% ° ° = = - - » ]v

2 v v
Fuaoun 5 minaaanaldanuilansuaieg lulasunsy

S U 1
n. HesnsumslFaulungumsnanina Load/Unload 154 m5ta 143D Smoke) M3

< .
OWeW(Evacuation) LLeAIAIINLTI (Vector slices) uazﬁuq

Plot3d File

Configuration files

ShowHide 3 sook mass fraction - Al meshes

Options b Mulki-Shces | HRRPUY - All m

Dialogs ¥ Mulki-Vector Slices -

Tours b Slice File b soob mass fraction (RLE) - Mesh: *1
Vigw F o ector slices }| HRRPUY (RLE) - Mesh: *1

Help ¥ Boundary File »

Quit 1] Humans - All meshes

About Smokeview... ¥ 4

humans, Mesh 2
hurmans, Mesh 3

Compression ¥ humans, Mesh 4
Show File Mames Unload
Reload

Unload All
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v. Haddumslfamlungumsnaaiwa Show/Hide 15u ¥l TaseasradiunuyTulss

I v I @ 4
(Outline) M3udaIwavasmsonenlmiiluing nielidudinu(Use Avatar) azdue

LoadiUnload
Blockages ¥
»

Options Vents

»
3
»
Dialogs ¥
¥
3
»

Use Avatar: Defined in Evac Flle
CRreet winao

Tours

View

*avatar_1
Awatar 2

human_fixed
burnan_skered_with_dsts
ellipsaid
disk

Help
Quit
About Smokeview... ¥
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a3$19 Input file vosuaaz Tuiaa

#$13Input Flieda T1/5unsulaianuse
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compiling Input file

a3 Input Fliegnuda Tsunsuamso
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[ 9 dy I o o A ) d?
aﬂ]%lm3ﬂ'liﬁlclf\i']ueua\iiﬂillﬂﬁuFDS'f‘EVaC ufl]3!‘].]Uﬂ13ﬂ@usljﬂﬂ1ﬁ\1ﬂgﬂﬂ']wuﬂeuuu1

= o o 09/’ 9 ' = o o
TuTdsunsuTaemsnezflougadidauinueniinagdoansuinlusunsuFDS+Evacliyaid

v Y o Y Y1 1 ~ o v o P A A 9 o v o
@3‘1511']\1 LLmt’Nﬁ’eNg%?ﬂﬁ)u%%ﬂauﬂgﬂmmuu fﬂz@]@ﬂiﬁlﬂﬁ@ﬂﬁm’]ﬂ & V]ﬁu'lcljﬂﬂ']ﬁ U
v

9 1
Tiwuiuuda Tdsunsuag liansaiinsdszunana i 1d vaziliosulugasidaiug

9

i i1 v k4
wavdldinsoanine /  Uatheield Tsunsunsiwins ladougadiduivounds 9niu

=2 A 9 Y Yy A A o o A g o A
ﬁNLiﬂJ@uﬁiNIllmaIﬂﬂﬂgﬁﬂﬁlﬁuﬂ%ﬂﬂWﬁﬂﬁﬂ@]um@QI‘]Jillﬂ'ill PNU

&HEAD CHID='evacschool pop30 lexit', TITLE='3 Floor Evacuation Test' /

dugamdausuduTdsunsy Mieilumslsemadoveslnsamsuazioisos

Fire mesh(es).

&MESH 1JK=110,28,30, XB=-1.10,33.2,-1.10,6.60,0.00,10.50 /

wARIFIMESH 1o muaveuwaazanuazidoaue luma Flii1dedoonien

0o o < A Ao 2 o < Ao

waz MFIXBIUMIdszmavouvaveINUNNIruAYed Tuaa Fargiruallussuunna
! < o = A ALy vo ¥ &

XX, Y0¥ 2oz, 80 DK azflumstimuananuazideavesiuii ladmualiesniduaisig
' Y 1

N30 131 91NA29619 5202 U ux U52e2TUAUALA -1.10 WATDI 33.2 INATHIVLUUN

[ a I ] 09; yc ] Y o [

$29n3A0NTU110 ¥09 NIHAWNWUL x,y,z, VOIIuAAiiAD -1.10,-1.10,0.00 LAZA KU

X,.y,,z, Y03 luaatife 33.2,6.60,10.50

Main evacuation meshes for the floors. These meshes contains the
humans. Evacuation meshes should all have an unique ID string defined.

&MESH 1JK=110,28.1, XB=-0.10,32.20,-0.10,5.60.1.0,1.2,

EVACUATION=TRUE., EVAC_HUMANS=TRUE., ID="MainEvacGrid',
EVAC_Z OFFSET=1.0/

&MESH 1JK=110,28.1, XB=-0.10,32.20,-0.10,5.60,3.55,4.95,

EVACUATION=,TRUE. EVAC HUMANS=.TRUE.,
ID='"MainEvacGrid2',EVAC Z OFFSET=1.0/

&MESH JK=110,28.1, XB=-0.10,32.20,-0.10,5.60,6.70,8.10,
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EVACUATION=TRUE. EVAC HUMANS=.TRUE.,ID='"MainEvacGrid3'

,EVAC_Z OFFSET=1.0/

v 9

o =1 I 9 A dy ~
A FIMESHN a1l uganmsowenwlgnellsemanunmsenenvosnnlulisunsy

TasM3INNATIEVACUATION=TRUE.LLaZMUAWEVAC_HUMANS=TRUE 19111/ 1¥auf

v
IS

1 A A dy 9 1 dy A g 3 £ [ 3
agiuiumammsaawawmaaum"lﬂmuwu‘ﬂmﬂ@] llﬂ Iﬂﬂﬂgllﬂﬂwuﬂlﬂu%u"] SHAUNASTUIS

2 09»1 A Y 1 o 19 A 09»1 3 Y No o d? = o
NﬂWi@Q%@iﬁLW]ﬂ@]Nﬂu IFUDU4FUNADINATTI MESH YUNIDN 1 %A LASNIHUAVDULUA

'
o

YoI5UN 4 TagARITIEVACUATION=TRUE.LagA1WAIWEVAC_HUMANS=.TRUE 910U

e

A 4
v W v 9

< o A o &
HumMsA¥eveIrUiY 91909Ad 199 Nl U MainEvacGrid4

Additional door flow fields.
Note: main evacuation grid and the door flow grids should have
same XB and IJK.

&MESH 1JK=110,28.1, XB=-0.10,32.20,-0.10,5.60.1.0,1.2,

EVACUATION=.TRUE., ID="LeftExitGrid' / Left, 1st floor

&MESH 1JK=110.28.1, XB=-0.10,32.20,-0.10,5.60.1.0,1.2,

EVACUATION=,TRUE., ID='RightExitGrid' / Right, 1st floor

&MESH 1JK=110.28.1, XB=-0.10,32.20,-0.10.5.60.3.55.4.95,

EVACUATION=TRUE,, ID=FireExit2' / 2nd floor

&MESH 1JK=110.28.1, XB=-0.10,32.20,-0.10.5.60, 6.70.8.10.

EVACUATION=TRUE.,, ID="FireExit3' / 3rd floor

3 EJ [ 9 k4
gamdaMESHi 9o msiszmalidowenlullsunsuiinhlunaazduininiseannig

U

lathanldimua 13 uTdsunsuuazugaznisooniiyons 15

&TIME TWFIN=440.0 /

| o o Aq Y o o I ] I a ~
Lﬂummm%ﬂumimwumzﬂznaﬂumﬁfummamumimuwmmﬂmum



&MISC SURF_DEFAULT='WALL',
EVAC_SURF DEFAULT ='EVAC_WALL'/
&DUMP SMOKE3D=TRUE.,
NFRAMES=200,
DT PART=0.5,
DT HRR=1.0,
DT _SLCF=L.0,
DT_BNDF=5.0,
DT _PL3D=100.0,
DT _ISOF=5.0/
&MATL ID = 'FOAM'

HEAT_OF_REACTION = 500.
HEAT OF COMBUSTION = 20000.
CONDUCTIVITY =02
SPECIFIC HEAT =1
DENSITY =100,
N_REACTIONS
NU_FUEL =1.

REFERENCE TEMPERATURE= 200. /

&SURF ID ='FOAM SLAB'
COLOR = 'PINK'
MATL ID ='FOAM'
THICKNESS =.1
BURN AWAY =.TRUE.
BACKING ='EXPOSED'/
&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'

CONDUCTIVITY =0.48
SPECIFIC HEAT =0.84

DENSITY  =1440./

\
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&SURF ID ='WALL'
RGB =168,168.168
MATL ID ='GYPSUM PLASTER'

THICKNESS =0.10/
&SURF ID ='OUTFLOW!', VEL = +0.000001, TAU_V=0.1/

&SURF ID='EVAC_SURF', TRANSPARENCY=0, RGB =51,51,51/

&SURF ID ='EVAC WALL', RGB=200,0,200 / or COLOR }

o & Ayyo A ~ Yo any A o A4 o o & a Ao v
G]éﬂﬂ’]a\cnflhlﬂ‘]/n!ﬂiﬂ\i‘ﬂll']ﬂﬂﬂﬂ']hljuu Mhljlwaﬂ'lwuﬂlﬂﬂ:]ﬂﬂjﬁﬂ@'mc] Llagwuwgﬂﬂ’lﬂuﬂiw

K2 = o A o

[l o 1 { | o v Y :;l 1 4
agluTumaganaziididegoss oon lRwzidumsimuaguauiiauesiagiiueg 1w Foidg,
Y

[ ) ] | 9
aell@\ijﬁﬂ, NITUININUIDU ANV UUUU Lﬂumu

&SURF ID = 'FIRE', HRRPUA=1500., COLOR='RED'/

o @ dy 9y A o A 9 a [ 1 [ 9
“lg'ﬂﬂ’lﬁ\‘]usl"]ﬂWfJﬂ’lﬁu@"'ﬁ@"llﬂ\?@]uL“W'ﬁ\?Llﬂgflﬁi']ﬂ'l'iﬂﬁ@EJWﬁ\N'IUﬂ'J'llJi'ETL!

Ordinary fire calculation geometry input.

&OBST XB=-0.10,32.20, -0.10,5.60, 0.00.0.00, SURF_ID="WALL'/ floor 1st

&OBST XB=-0.10,0.00, 1.50,5.50, 0.00,3.15, SURF_ID="WALL left wall

&OBST XB=4.95.5.05, 1.60,5.50, 0.00,3.15, SURF ID="WALL' 1-2 wall

&OBST XB=10.00.10.10, 1.60,5.50, 0.00,3.15, SURF_ID="WALL'/ 2-3 wall

&OBST XB= 15.05.15.15, 1.60.5.50, 0.00,3.15, SURF _ID="WALL'/ 3-stair wall

&OBST XB=16.95.17.05, 1.60.5.50, 0.00,3.15, SURF_ID="WALLY stair-4 wall

&OBST XB=22.00,22.10, 1.60,5.50, 0.00,3.15, SURF_ID="WALL'" 4-5 wall

&OBST XB=27.05,27.15, 1.60,5.50, 0.00,3.15, SURF_ID="WALL'" 5-6 wall

&OBST XB=32.10,32.20, 1.60,5.50, 0.00,3.15, SURF_ID="WALL'" right wall
&OBST XB=-0.10,32.20 ,5.50.5.60, 0.00,3.15, SURF_ID="WALL'/ behind wall

&OBST XB=-0.10,15.15, 1.50,1.60, 0.00,3.15, SURF_ID="WALLY left before wall

&OBST XB=16.95.32.20, 1.50.1.60, 0.00,3.15, SURF_ID="WALL'"/ right before wall

&OBST XB=16.00.16.10, 2.50,5.30, 0.00,1.00, SURF_ID="WALL'/ handrail - 1st

ANNNANNNNNNNNNNNNNNNANNNNNNNNNNNNNNNN ﬂoor 1 St ANNANNNNNNNNNNNNNNNNNNNNNNNN

&OBST XB=-0.10,32.20, -0.10.5.60, 3.05.3.15, SURF_ID="WALL'/ floor 2nd




148

&OBST XB=-0.10,0.00, 0.00,5.50, 3.15.6.30, SURF_ID="WALL' left wall - 2 nd

&OBST XB=4.95.5.05, 1.60,5.50, 3.15,6.30, SURF_ID='"WALL' 1-2 wall - 2 nd

&OBST XB=10.00,10.10, 1.60,5.50, 3.15,6.30, SURF_ID="WALL' 2-3 wall - 2 nd

&OBST XB=15.05,15.15, 1.60,5.50, 3.15,6.30, SURF_ID="WALL'"/ 3-stair wall - 2 nd

&OBST XB=16.95.17.05, 1.60,5.50, 3.15,6.30, SURF_ID="WALL stair-4 wall - 2nd

&OBST XB=22.00,22.10, 1.60,5.50, 3.15,6.30, SURF_ID="WALL' 4-5 wall - 2nd

&OBST XB=27.05,27.15, 1.60,5.50, 3.15,6.30, SURF_ID="WALLY 5-6 wall - 2nd

&OBST XB=32.10,32.20, -0.10,5.50, 3.15,6.30, SURF_ID="WALL'/ right wall -2nd

&OBST XB=-0.10,32.20, 5.50,5.60, 3.15,6.30, SURF_ID="WALL'/ behind wall- 2 nd

&OBST XB=-0.10,15.15, 1.50,1.60, 3.15,6.30, SURF_ID="WALLY left before wall -2 nd

&OBST XB=16.95.32.20, 1.50,1.60, 3.15.6.30, SURF_ID="WALL"/ right before wall - 2nd

&OBST XB=16.00,16.10, 2.50,5.30, 3.15.4.15, SURF_ID="WALL'/ handrail - 2nd

ANANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAN ﬂoor 2 nd ANNANNNNNNNNNNNNNNNNNNNNNNNN

&OBST XB=-0.10,32.20, -0.10,5.60, 6.20.6.30, SURF_ID="WALL'/ floor3 rd

&OBST XB=-0.10,32.20, -0.10,5.60, 9.45,9.45, SURF_ID="WALL' roof

&OBST XB=-0.10,0.00, 0.00,5.50, 6.30.9.45, SURF_ID="WALL'/ left wall - 3rd

&OBST XB=4.95,5.05. 1.60,5.50, 6.30.9.45, SURF_ID="WALL'/ 1-2 wall - 3rd

&OBST XB=10.00,10.10,1.60.5.50,6.30,9.45, SURF_ID="WALL' 2-3 wall - 3rd

&OBST XB=15.05,15.15, 1.60,5.50, 6.30.9.45, SURF_ID="WALL'/ 3-stair wall - 3rd

&OBST XB=16.95.17.05, 1.60.5.50, 6.30,9.45, SURF ID='WALL'/ stair-4 wall - 3rd

&OBST XB=22.00,22.10, 1.60,5.50, 6.30.9.45, SURF_ID="WALL'/ 4-5 wall - 3rd

&OBST XB=27.05,27.15, 1.60,5.50, 6.30,9.45, SURF_ID="WALL' 5-6 wall - 3rd

&OBST XB=32.10,32.20, -0.10,5.50, 6.30,9.45, SURF_ID="WALL' right wall - 3rd

&OBST XB=-0.10,32.20, 5.50,5.60, 6.30,9.45, SURF_ID="WALL'/ behind wall - 3rd

&OBST XB=-0.10,15.15, 1.50,1.60, 6.30,9.45, SURF ID="WALL' left before wall - 3rd

&OBST XB=16.95,32.20, 1.50,1.60, 6.30,9.45, SURF ID="WALL'/ right before wall - 3rd

&OBST XB=16.00,16.10, 2.50,5.30, 6.30,7.30, SURF_ID="WALL'/ handrail - 3rd

&OBST XB=15.05.16.10, 2.50,2.60, 6.30,7.30, SURF_ID="WALL'/ handrail - 3rd

ANNANNNNNNNNNNNNNNNANNNNNNNNNNNNNNAN ﬂoor 3 rd ANNANNANNNNNNANNNNNNNNNNNNNNNNNNN

&OBST XB = 15.15,16.95, 5.30.5.50, 0.00, 9.45 , SURF_ID="WALL', RGB=168,168.168 /Stair
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o o o o S qu A Y o A ya 1 A o <
dmugaa1de OBST Hulmmeasadagiie luvinamegmunimvuailussuy
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&HOLE XB=-0.11,0.01, -0.01,1.51, 0.00,3.15 / exit left Door

&HOLE XB=32.09,32.21, -0.01,1.51, 0.00,3.15 / exit right Door

&HOLE XB=-0.01, 0.91, 1.49.1.61, 0.00,2.50/ Door 1

&HOLE XB= 5.04,5.96, 1.49.1.61, 0.00,2.50/ Door 2

&HOLE XB=10.09,10.92, 1.49.1.61, 0.00,2.50/ Door 3

&HOLE XB=20.91,22.01, 1.49.1.61, 0.00,2.50 / Door 4

&HOLE XB=25.96,27.06, 1.49,1.61, 0.00,2.50/ Door 5

&HOLE XB=31.19,32.11, 1.49.1.61, 0.00,2.50 / Door 6

&HOLE XB=0.80,1.70, 5.50,5.60, 0.80,2.00 / windowL1 -1st

&HOLE XB=3.30.4.20, 5.50,5.60, 0.80,2.00 / windowR1 -1st

&HOLE XB=5.85.,6.75, 5.50,5.60, 0.80.2.00 / windowL2 -1st

&HOLE XB= 8.35,9.25, 5.50,5.60, 0.80,2.00 / windowR2 -1st

&HOLE XB=10.90,11.80, 5.50,5.60, 0.80,2.00 / windowL3 -1st

&HOLE XB=13.40,14.30, 5.50,5.60, 0.80,2.00 / windowR2 -1st

&HOLE XB=17.85,18.75, 5.50,5.60, 0.80,2.00 / windowL4 -1st

&HOLE XB=20.35,21.25, 5.50,5.60, 0.80,2.00 / windowR4 -1st

&HOLE XB=22.90,23.80, 5.50,5.60, 0.80,2.00 / windowL5 -1st

&HOLE XB= 25.40,26.30, 5.50,5.60, 0.80,2.00 / windowR5 -1st

&HOLE XB=27.95,28.85, 5.50,5.60, 0.80,2.00 / windowL6 -1st

&HOLE XB=30.45,31.35, 5.50,5.60, 0.80,2.00 / windowR6 -1st
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&HOLE XB=-0.01, 0.91, 1.49.1.61, 3.15,5.65/ Door 1 -2 nd

&HOLE XB=5.04,5.96, 1.49.1.61,3.15,5.65/ Door 2 -2 nd

&HOLE XB=10.09,10.92, 1.49.1.61, 3.15,5.65/ Door 3 - 2nd

&HOLE XB=20.91,22.01, 1.49.1.61, 3.15,5.65 / Door 4 - 2nd

&HOLE XB=25.96,27.06, 1.49.1.61, 3.15,5.65 / Door 5 - 2nd

&HOLE XB= 31.19,32.11, 1.49.1.61, 3.15,5.65 / Door 6 - 2nd

&HOLE XB=0.80,1.70, 5.50,5.60, 3.95.5.15 / windowL1 -2nd

&HOLE XB= 3.30.4.20, 5.50,5.60, 3.95,5.15 / windowR1 -2nd

&HOLE XB= 5.85.6.75, 5.50,5.60, 3.95,5.15/ windowL2 -2nd

&HOLE XB= 8.35.9.25, 5.50,5.60, 3.95,5.15 / windowR2 -2nd

&HOLE XB=10.90,11.80, 5.50,5.60, 3.95,5.15 / windowL3 -2nd

&HOLE XB=13.40,14.30, 5.50,5.60, 3.95.5.15 / windowR2 -2nd

&HOLE XB=17.85,18.75, 5.50,5.60, 3.95.,5.15 / windowL4 -2nd

&HOLE XB=20.35,21.25, 5.50,5.60, 3.95.5.15 / windowR4 -2nd

&HOLE XB=22.90,23.80, 5.50,5.60, 3.95,5.15 / windowL5 -2nd

&HOLE XB= 25.40,26.30, 5.50,5.60, 3.95.,5.15 / windowR5 -2nd

&HOLE XB=27.95,28.85, 5.50.5.60, 3.95.5.15 / windowL6 -2nd

&HOLE XB=30.45.31.35, 5.50,5.60, 3.95.5.15 / windowR6 -2nd

&HOLE XB=-0.01,0.91, 1.49,1.61, 6.30,8.80 / Door 1 - 3rd

&HOLE XB=5.04,5.96, 1.49.1.61, 6.30.8.80 / Door 2 - 3rd

&HOLE XB=10.09,10.92, 1.49,1.61, 6.30,8.80 / Door 3 - 3rd

&HOLE XB=20.91,22.01, 1.49.1.61, 6.30,8.80 / Door 4 - 3rd

&HOLE XB=25.96.27.06, 1.49.1.61, 6.30.8.80 / Door 5 - 3rd

&HOLE XB=31.19,32.11,1.49,1.61,6.30.8.80 / Door 6 - 3rd

&HOLE XB=0.80,1.70, 5.50,5.60, 7.10,8.30/ windowL1 -3rd

&HOLE XB=3.30.4.20, 5.50,5.60, 7.10,8.30 / windowR1 -3rd

&HOLE XB= 5.85.6.75, 5.50,5.60, 7.10,8.30 / windowL2 -3rd

&HOLE XB= 8.35.9.25, 5.50,5.60, 7.10,8.30 / windowR2 -3rd

&HOLE XB=10.90,11.80, 5.50,5.60, 7.10,8.30 / windowL3 -3rd

&HOLE XB=13.40,14.30, 5.50,5.60, 7.10,8.30 / windowR2 -3rd
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&HOLE XB=17.85.18.75, 5.50,5.60, 7.10.8.30 / windowL4 -3rd

&HOLE XB=20.35,21.25, 5.50,5.60, 7.10,8.30 / windowR4 -3rd

&HOLE XB=22.90,23.80, 5.50,5.60, 7.10,8.30 / windowL5 -3rd

&HOLE XB=25.40,26.30, 5.50,5.60, 7.10,8.30 / windowRS -3rd

&HOLE XB=27.95,28.85, 5.50,5.60, 7.10,8.30 / windowL6 -3rd

&HOLE XB=30.45,31.35, 5.50,5.60, 7.10,8.30 / windowR6 -3rd
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The fire as an burner.

&OBST XB= 25.50,26.00, 5.00,5.50, 6.30,6.80, SURF_ID="INERT"/

&VENT XB= 25.50.26.00, 5.00,5.50, 6.80.6.80, SURF_ID="FIRE',

EVACUATION=.FALSE. /
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Evacuation geometry input.
Fire geometry holes should be duplicated, if they are also wanted
to show up in the evacuation geometry.

&HOLE XB=-0.11,0.01, -0.01,1.51, 0.00.3.15, EVACUATION=TRUE./ left exit

&HOLE XB=21.59, 21.71, -0.01, 1.51, 0.00, 3.15, EVACUATION=TRUE./ right exit

&HOLE XB=-0.01,0.91, 1.49,1.71, 0.00,2.50, EVACUATION=TRUE./ Door 1

&HOLE XB= 5.04.5.96, 1.49.1.71, 0.00.2.50 , EVACUATION=.TRUE./ Door 2

&HOLE XB=10.09,10.92, 1.49.1.71, 0.00,2.50 , EVACUATION=.TRUE./ Door 3

&HOLE XB=20.91,22.01, 1.49.1.71, 0.00,2.50, EVACUATION=TRUE./ Door 4

&HOLE XB= 25.96,27.06, 1.49,1.71, 0.00,2.50, EVACUATION=.TRUE./ Door 5

&HOLE XB=31.19,32.11, 1.49.1.71, 0.00,2.50, EVACUATION=.TRUE./ Door 6

&HOLE XB=-0.01,0.91, 1.49,1.71, 3.15.5.65, EVACUATION=TRUE./ Door 1 -2 nd

&HOLE XB=5.04.5.96, 1.49.1.71, 3.15,5.65, EVACUATION=TRUE./ Door 2 -2 nd

&HOLE XB=10.09.10.92, 1.49.1.71, 3.15.5.65, EVACUATION=TRUE./ Door 3 - 2nd
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&HOLE XB=20.91,22.01, 1.49.1.71, 3.15.5.65, EVACUATION=TRUE./ Door 4 - 2nd

&HOLE XB=25.96,27.06, 1.49.1.71, 3.15.5.65, EVACUATION=TRUE./ Door 5 - 2nd

&HOLE XB=31.19,32.11, 1.49.1.71, 3.15.5.65, EVACUATION=TRUE./ Door 6 - 2nd

&HOLE XB=-0.01,0.91, 1.49.1.71, 6.30.8.80, EVACUATION=TRUE./ Door 1 - 3rd

&HOLE XB=5.04,5.96, 1.49,1.71, 6.30,8.80, EVACUATION=.TRUE./ Door 2 - 3rd

&HOLE XB=10.09,10.92, 1.49.1.71, 6.30.8.80, EVACUATION=TRUE./ Door 3 - 3rd

&HOLE XB=21.19,22.01, 1.49.1.71, 6.30.8.80, EVACUATION=TRUE./ Door 4 - 3rd

&HOLE XB=25.96,27.06, 1.49.1.71, 6.30,8.80, EVACUATION=.TRUE./ Door 5 - 3rd

&HOLE XB=31.19,32.11,1.49.1.71.6.30.8.80, EVACUATION=.TRUE./ Door 6 - 3rd
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Define the evacuation vents for the main evacuation meshes, there
should be an evacuation vent at every place, where humans can
g0 'inside' some door, exit, etc object.

This vent is not at an outer boundary of the domain nor at a solid
object, thus, there should be an OBST behind it.

Left Exit, 1st Floor:

&VENT XB=-0.10,-0.10, 0.00.1.50, 1.0,1.2, SURF_ID='"OUTFLOW',

MESH_ID='MainEvacGrid', EVACUATION=TRUE., RGB=0,0,255 /

Right Exit, 1st Floor:
&VENT XB=32.20,32.20, 0.00,1.50, 1.0.1.2, SURF_ID='OUTFLOW,

MESH ID='MainEvacGrid', EVACUATION=TRUE., RGB=0,0,255 /

Fire Exit

&VENT XB=15.15,16.05, 5.30,5.30, 1.0.1.2, SURF_ID='OUTFLOW,

MESH ID='MainEvacGrid', EVACUATION=TRUE., COLOR='RED'/
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&VENT XB=15.15,16.05, 5.30,5.30 .4.15.4.35, SURF_ID="INERT",

MESH _ID='MainEvacGrid2', EVACUATION=.TRUE., COLOR='RED'/

&VENT XB=16.05,16.95, 5.30,5.30 .4.15.4.35, SURF_ID="OUTFLOW',

MESH_ID='MainEvacGrid2', EVACUATION=TRUE., COLOR='BLUE'/

&VENT XB=16.05.16.95, 5.30,5.30 ,6.70.8.10, SURF_ID='OUTFLOW',

MESH_ID='MainEvacGrid3', EVACUATION=TRUE., COLOR='BLUE'/
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&DOOR ID='STAIR3 _IN', IOR =+2,
FYI ='Comment line',
COLOR_INDEX=4,

EXIT SIGN=.TRUE.,
TO_NODE='STAIR2 OUT',
VENT_FFIELD='MainEvacGrid3',

XYZ=16.5,.5.3.6.7,

XB =16.05.16.95, 5.30,5.50, 6.70,6.70, /

&ENTR ID='STAIR2 OUT',IOR=-2,
FYI='Comment line',
FLOW_FIELD ID ='MainEvacGrid2',

PERS ID ='Average',
XB=15.15,16.05, 5.30.5.50 ,4.15.4.35 ,

MAX_FLOW = 0.0/

&DOOR ID='STAIR2 IN', IOR =+2,
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FYI ='Comment line',
COLOR_INDEX=4,

EXIT _SIGN=.TRUE.,
TO_NODE=STAIR1 OUT',
VENT FFIELD='MainEvacGrid2',

XYZ=16.5,.5.34.15,

XB =16.05,16.95, 5.30.5.50, 4.15.4.15,/

&ENTR ID='STAIR1_OUT', IOR =-2,
FYI ="'Comment line',
FLOW_FIELD ID ='MainEvacGrid',
PERS ID ='Average',

XB =15.15.16.05, 5.30,5.50, 1.0,1.0,

MAX FLOW =0.0/
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An exit namelist defines an exit door which takes humans out
of the calculation.

&EXIT ID="LeftExit,, [OR=-1,
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FYI='Comment line'

VENT FFIELD="LeftExitGrid',

XYZ=0.00, 0.70, 1.00,

XB=-0.10,0.00,0.0.1.5, 1.0,1.2/

&VENT XB=0.00.0.00, 0.0,1.5, 0.0.1.5, SURF_ID='OUTFLOW',

MESH _ID='LeftExitGrid', EVACUATION=.TRUE./ Left Exit Fan
&EXIT ID='RightExit', IOR=+1,

FYI='Comment line',

VENT FFIELD='RightExitGrid',

XYZ=32.1,0.70, 1.00,

XB=32.10,32.20.0.0,1.5, 1.0,1.2/

&VENT XB=32.10,32.10, 0.0,1.5, 0.40,1.6, SURF_ID='OUTFLOW',

MESH_ID="RightExitGrid', EVACUATION=TRUE./ Right Exit Fan
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Next is just a counter.

&EXIT ID=RightCounter', [OR=+1,
FYI="'Comment line',
COUNT_ONLY=.TRUE.,

XB=31.00,31.00, 0.0,1.6, 1.0,1.2/
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Evacuation calculation, human properties
&PERS ID='Adult',

FYI='Male+Female diameter and velocity',
DEFAULT PROPERTIES='Adult',

PRE_EVAC _DIST=1,
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PRE_MEAN=20.0,PRE_LOW=15.0,PRE_HIGH=25.0,
DET EVAC DIST=1,

DET MEAN=20.0,DET LOW=15.00,DET HIGH=25.0,
DENS INIT= 4.0,

COLOR_METHOD =0/

&PERS ID='Male,

FYI='Male diameter and velocity',
DEFAULT_PROPERTIES='Male',

PRE_EVAC DIST=1,

PRE MEAN=20.0,PRE LOW=15.00,PRE HIGH=25.0,

DET EVAC DIST=1,

DET MEAN=20.0,DET LOW=15.00,DET HIGH=25.0/
&PERS ID="Female',

FYI='Female diameter and velocity’',

DEFAULT PROPERTIES="Female',

PRE EVAC DIST=],

PRE MEAN=20.0,PRE LOW=15.00,PRE_HIGH=25.0,
DET EVAC DIST=],

DET MEAN=20.0,DET LOW=15.00,DET HIGH=25.0/
&PERS ID='Child',

FYI='Child diameter and velocity',

DEFAULT PROPERTIES='Child',

PRE EVAC DIST=1,

PRE MEAN=20.0,PRE LOW=15.00,PRE HIGH=25.0,

DET EVAC DIST=1,

DET MEAN=20.0,DET LOW=15.00,DET HIGH=25.0/
&PERS ID='Elderly’,

FYI=Elderly diameter and velocity’',

DEFAULT PROPERTIES='Elderly’,

PRE_EVAC DIST=1,
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PRE_MEAN=20.0,PRE_LOW=15.00,PRE_HIGH=25.0,
DET EVAC DIST=1,

DET MEAN=20.0,.DET LOW=15.00,.DET HIGH=25.0/
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Initial positions of the humans

1st Floor:

&EVAC ID = 'HumanL eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =0.00,4.95.1.6,5.5,1.00,1.20

KNOWN_DOOR NAMES = 'LeftExit',
KNOWN _DOOR PROBS = 1.0,
QUANTITY = 'GREEN',

PERS _ID ='Child' / room1 - 1st
&EVAC ID = 'HumanL eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =5.05.10.00, 1.6.5.5, 1.00.1.20

KNOWN_ DOOR NAMES = 'LeftExit',
KNOWN_ DOOR PROBS = 1.0,
QUANTITY ='GREEN,

PERS ID ='Child' / room2 - 1st
&EVAC ID = 'Humanl eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =10.10,15.05.1.6.5.5, 1.00.1.20




KNOWN_DOOR NAMES = 'LeftExit',
KNOWN _DOOR PROBS = 1.0,
QUANTITY = 'GREEN',

PERS ID ='Child' / room3 - 1st

&EVAC ID ='HumanRightDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =17.05,22.00, 1.6,5.5. 1.00.1.20

KNOWN_DOOR_NAMES = 'RightExit',
KNOWN_DOOR_PROBS = 1.0,
QUANTITY ='YELLOW',

PERS ID ='Child' / room4 - 1st

&EVAC ID = 'HumanRightDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =22.10,27.05,1.6,5.5, 1.00.1.20

KNOWN_ DOOR NAMES = 'RightExit',
KNOWN_DOOR PROBS = 1.0,
QUANTITY ='YELLOW',

PERS _ID ='Child' / room5 - 1st

&EVAC ID = 'HumanRightDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB=27.15,32.10, 1.6,5.5. 1.00.1.20

KNOWN_DOOR_NAMES = RightExit',
KNOWN_DOOR_PROBS = 1.0,
QUANTITY ='YELLOW',

PERS ID ='Child' / room6 - 1st

2nd Floor:

&EVAC ID = 'Humanl eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,
XB =0.00,4.95,1.6.,5.5,3.55,4.95

FL 1st
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KNOWN_DOOR NAMES = 'LeftExit',
KNOWN _DOOR PROBS = 1.0,
QUANTITY = 'RED',

PERS ID ='Child' / room1 - 2nd
&EVAC ID = 'Humanl eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =5.05.10.00, 1.6.5.5, 3.55.4.95

KNOWN_ DOOR NAMES = 'LeftExit',
KNOWN_ DOOR PROBS = 1.0,
QUANTITY ='RED',

PERS ID ='Child' / room2 - 2nd
&EVAC ID = 'Humanl eftDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =10.10,15.05,1.6.5.5, 3.55.4.95

KNOWN_DOOR NAMES = 'LeftExit',
KNOWN_DOOR PROBS = 1.0,
QUANTITY = 'RED',

PERS _ID ='Child' / room3 - 2nd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =17.05,22.00, 1.6.5.5, 3.55,4.95

KNOWN_DOOR_NAMES ='LeftExit', RightExit',

KNOWN_DOOR _PROBS =0.5.1.0

QUANTITY ='BLACK',

PERS ID ='Child' / room4 - 2nd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB =22.10,27.05.1.6.5.5, 3.55.4.95

KNOWN_ DOOR_NAMES = "LeftExit','RightExit',

KNOWN_DOOR PROBS =0.5.1.0
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QUANTITY ='BLACK',

PERS _ID ='Child' / room5 - 2nd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =30,

XB=27.15.32.10,1.6.5.5, 3.55.4.95

KNOWN_DOOR_NAMES = 'LeftExit', RightExit',

KNOWN_DOOR _PROBS =0.5.1.0

QUANTITY =BLACK',

PERS ID ='Child' / room6 - 2nd

&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB =0.00.4.95.1.6,5.5, 6.70.8.10

KNOWN_DOOR_NAMES = 'LeftExit'",'RightExit',

KNOWN_DOOR_PROBS =1.0.1.0

QUANTITY ='BLUE,

PERS _ID ='Female' / room1 - 3rd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB =5.05.10.00, 1.6.5.5, 6.70.8.10

KNOWN_DOOR_NAMES = 'LeftExit', RightExit',

KNOWN_DOOR _PROBS =1.0.1.0

QUANTITY ='BLUE',

PERS ID ='Female' / room?2 - 3rd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB =10.10,15.05.1.6.5.5, 6.70.8.10

KNOWN_DOOR_NAMES = 'LeftExit','RightExit',

KNOWN_DOOR PROBS =1.0,1.0

QUANTITY ="'BLUE'

FL 2nd
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PERS _ID ='Female' / room3 - 3rd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB =17.05,22.00, 1.6.5.5. 6.70.8.10

KNOWN_DOOR_NAMES = 'LeftExit', RightExit',

KNOWN_DOOR _PROBS =0.5.1.0

QUANTITY ='BLUE,

PERS ID ='Female' / room4 - 3rd
&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB =22.10,27.05.1.6.5.5, 6.70.8.10

KNOWN_DOOR_NAMES = 'LeftExit','RightExit',

KNOWN_DOOR_PROBS =0.5.1.0

QUANTITY =BLUE!,

PERS _ID ='Male' / room5 - 3rd

&EVAC ID = 'HumanBothDoorsKnown',
NUMBER_INITIAL PERSONS =4,

XB=27.15,32.10,1.6.5.5, 6.70,8.10

KNOWN_DOOR_NAMES = 'LeftExit', RightExit',

KNOWN DOOR_PROBS =0.5,1.0

QUANTITY ='BLUE',
PERS ID ='Female' / room6 - 3rd

FL 3rd
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An evacuation hole, e.g., do not put humans on top of the fire.
&EVHO ID ="'Evho_Fire',
FYI ="Do not put humans close to the fire',
XB=25.50,26.00, 5.00,5.50, 6.70,8.10 /
gafde EvHOMTumsUszmalildauluTdsunsuamnsadh luuSeruuSna

o vy
Tu'lé

&BNDF QUANTITY="WALL TEMPERATURE'/

&SLCF PBX=2.40, QUANTITY="TEMPERATURE' /

&SLCF PBZ = 1.000, QUANTITY = 'VELOCITY', VECTOR = .TRUE. /

&SLCF PBZ = 3.600, QUANTITY = 'VELOCITY', VECTOR = .TRUE. /

A1 sLCRumssimuanisuaainalugduuua1e) wuaums:  (QUANTITY =
VELOCITY) fiszuuiifmua sy PBZ = 3.600 Aeuaasnaluuuanny Z fiszdu 3.60mas

v Y
[

& o 2 dqyvd a2 ) o
&TAIL/ LﬂUﬂTﬁQﬁuq@ﬂisﬁluﬂlﬁﬁﬂﬁuﬂ’lﬁﬁﬁ’lﬂlnput file "’U’f)\iilllﬂﬁuuc]
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