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Withayavuth Jirasingha 2010: A Numerical Study of Fire Evacuation Out of the
Library Building of Kasetsart University, Si Racha Campus. Master of Engineering
(Fire Protection Engineering), Major Field: Fire Protection Engineering,
Interdisciplinary Graduate Program. Thesis Advisor: Mr. Supat Patvichaichote,

D. Eng. 195 pages.

This thesis presents a numerical study of fire evacuation out of the library building of
the Sriracha Campus of Kasetsart University by using Fire Dynamics Simulator with Evacuation
(FDS+Evac) program. The study attempts to simulate an evacuation due to a burning fire in the
main library building. The library building is 15.3 meters high and has four floors with a total
building dimension of 22.8 meters by 54.8 meters. The first floor is 3.6 meters high while the
second, third, and fourth floors are all 2.7 meters high. The library building has two stairwells
on both ends. The first floor has only one exit in the center of the building. The library building
has a sprinkler system, but this study assumes it isn’t activated in the worst case. This
simulation is divided into four cases: the first case is characterized by 517 people with a heat
release rate of 5 MW, the second case is characterized by 517 people with a heat release rate of
7 MW, the third case is characterized by 788 people with a heat release rate of 5 MW, and the

final case is characterized by 788 people with a heat release rate of 7 MW.

This study shows that the first case and the second case have evacuation time of 8.63
minutes and 8.81 minutes in which people didn’t die. The third case and the final case have
evacuation time of 18.17 minutes and 18.83 minutes in which 1 person and 18 persons died,
respectively. The experiment concludes that the immigrant is directly impacted by the number
of immigrants and the size of the burning source due to the congestion of immigrants and the
large toxic quantities. Therefore, stairwell on the right side should be improved and used as a

fire exit to increase an evacuation capacity.

Student’s signature Thesis Advisor’s signature
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A Numerical Study of Fire Evacuation Out of the Library Building

of Kasetsart University, Sriracha Campus
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Predicted using Predicted using user
Observed
No. calculated shortest routes  specified directed routes
People Last Exit People Last Exit People Last Exit
Exit 1 2 45.0 2 35.0 2 35.0
Exit 2 6 48.0 6 26.0 6 26.0
Exit 3 6 90.0 107 148.0 6 36.0
Exit 4 40 105.0 124 153.0 51 104.0
Exit 5 0 S 7 72.0 7 103.0
Exit 6 23 115.0 27 109.0 26 95.0
Exit 7 0 R 0 P - -
Exit 8 48 190.0 6 60.0 30 120.0
Exit 9 8 90.0 11 54.0 11 54.0
Exit 10 248 220.0 91 107.0 242 262.0
Last few at
286 sec.
-I;(tﬁl 381 286.0 sec 381 153.0 sec 381 162.0 sec

1311: Rita and Fahy (1996)
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m31ah 3 namsenenves Tsunsy EXODUS punganssumauasaaziau linsg

Ext. Extrap. Initial travel speed Initial travel speed Initial travel speed
coeff. Jin 1.0 m/s 1.3 m/s 1.5m/s
(1/m) time No stag  Stagtime No stag Stagtime No stag  Stagtime
(s) time (s) (s) time (s) (s) time (s) (s)
0.2 15.9 224 23.5 17.3 17.7 15.0 15.6
(22.4-24.1) (17.3-18.5) (15.0-16.5)
0.3 19.5 26.0 27.1 19.9 20.5 17.4 18.4
(26.0-28.4) (19.9-21.9) (17.6-18.9)
0.4 26.0 31.5 31.1 23.8 25.7 20.9 24.5
(32.1-35.3) (24.4-28.1) (21.7-27.3)
No stag  Stagtime No stag Stagtime No stag  Stagtime
time (s) (s) time (s) (s) time (s) (s)
0.5 41.1 39.0 48.8 30.0 35.5 26.0 34.2
(42.3-51.1) (32.1-38.1) (27.3-37.1)

fan: Gwynne et al. (2000)
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Scenario  Population Familiarity method used Redirective behavior/Data

1 Male Potential map Disabled/-

2 Male Potential map Enabled/Wood

3 Female Potential map Enabled/Wood

4 Male Potential map Enabled/Bryan

5 Female Potential map Enabled/Bryan

6 Male Localise occupant familiarity Enabled/Wood

7 Male Localise occupant familiarity Enabled/Bryan

8 Male Localise occupant familiarity Enabled/average

131: Gwynne et al. (2000)
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fn: Development and validation of FDS+Evac for evacuation simulations (2007)
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30: Fire Dynamics Simulator with Evacuation Version 5.0 (2008)
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Body type R R /R R /R d, /R Speed
(m) ) Q) ) (m/s)
Adult 0.25540.035 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

30: Fire Dynamics Simulator with Evacuation Version 5.0 (2008)
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30: Fire Dynamics Simulator with Evacuation Version 5.0 (2008)
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Building Mean Pre- Range Count Reference
Type Movement
Time (s)
Offices 113.4 0-540 192 (13)
Shops and commercial places 108.6 0-420 162
Publics entertainment places 120 0540 28°
Large Retail Foodhall 37.1 21.1-45.0 410 (3)
Store
Lingerie 22.3 18.0-29.0
Childrenwear 29.6 22.4-37.0
Household 27.1 19.3-34.8
Menswear 24.7 22.3-26.6
Ladies shoe 29.5 23.0-36.0
Ladieswear 29.3 18.2-45.6
Customer services 21.1 19.0-23.1
School Staft 70.8 0-246 17 (14)
student 73.7 8-200 228
Hospital Pathology Staft 52 26.6-91.9 9
and
physiotherapy
Patients 37.3 30.0-45.0 3
All 48.3 26.0-91.0 12
Waiting room  staff 26.0 16.0-43.0 4
Patients 36.3 34.0-40.0 4
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Building Mean Pre- Range Count Reference
Type Movement
Time (s)
All 31.1 16.0-43.0 8
Treatment staff 45.0 45.0-45.0 1
Patients 59.1 46.0-66.0 12
All 58.0 45.0-66.0 13
All areas staff 44.1 16.0-19.0 14
Patients 50.8 30.0-66.0 19
All 48.0 16.0-91.0 33
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N31: Shi* ez al. (2009)
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Influencing factors Speed Range Reference
(m/s) (m/s)
Walking type Free move 1.2-1.8 17
Exit move 0.8-1.5

Walking conditions for

corridors, dorrway on ship ~ Low 14 6)
Optimum 0.70
Moderate 0.39
Crush 0.10
Place type Public place 0.51-1.27 (19)
High-rise 1.05 0.57-1.20
Apartment
0.95 0.56-1.12
Occupant type * Children 1.08 (18)
Female elderly 1.04
Male elderly 1.05
Elderly 1.04
Female adult 1.24
Male adult 1.30
adult 1.27

A31: Shi* ez al. (2009)
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Stair characteristic Speed Remark Reference
(m/s)
Stair dimension ~ 0.20: 0.25° 0.85
0.18: 0.25 0.95 (22)
0.17: 0.30 1.00
0.17:0.33 1.05
gradient Down-stair
Slope gradient 20° 0.9
25° 0.8
30° 0.7 (23)
35° 0.6
40° 0.5
45° 0.4
Wide 0.55 Step height (22)
0.15-0.21 m.
Step width 0.18 m.
Radius 0.85 m.
Walk radius 0.55 m.
Spiral stair Narrow 0.50 Step height 0.20 m.

Step width 0.21 m .
Radius 0.65 m.

Walk radius 0.4 m.

301: Shi* et al. (2009)
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Floor Time (s) Number of Average flowrate Total number
ingoing students (s of students
4 12.00-30.40 35 1.9 35
3 19.16-44.63 41 1.6 47
49.06-55.76 6 0.7
2 18.39-22.63 7 1.7 61
26.03-68.50 54 1.3
1 9.73-14.73 7 1.4 12
22.43-25.87 5 1.5

131: Xu and Song (2009)
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AU
Floor 4F=>3F 3F=>2F 3F=>2F 2F=>1F 2F=>1F 2F=>1F
Time (s) 7.46 9.04 8.28 6.72 6.00 6.72
Speed (m/s) 0.99 0.80 0.88 1.17 1.33 1.17

1311: Xu and Song (2009)
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Means of Awareness Participants Percent

Smelled smoke 148 26.0
Notified by others 121 21.3
Noise 106 18.6
Notified by family 76 13.4
Saw smoke 52 9.1
Saw fire 46 8.1
Explosion 6 1.1
Felt heat 4 0.7
Saw/heard fire department 4 0.7
Electricity went off 4 0.7
Pet 2 0.3

N=11 569 100.0

131: NFPA Ready Reference Human Behavior in Fire Emergencies (2003)
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mM319i 13 MmsanumInlSeuiiounganssumsudasoonueslszansueslsemadingy

wazsemaomsm
Behavior British U.S. P-P, SE, . CR,
(Percent, P,) (Percent, P,)

Evacuation 54.5 80 25.5 2.30 11.09°
Reentry 43.0 27.9 15.1 2.30 6.51°
Fire fighting 14.7 22.9 8.2 1.74 4.71°
Moved through smoke 60.0 62.7 2.7 2.29 1.18
Turned back 26.0 18.3 7.7 2.01 3.83°

2193 584
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131: NFPA Ready Reference Human Behavior in Fire Emergencies (2003)
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Reason Participants
Number Percent
Fight fire 36 22.2
Obtain personal property 28 17.2
Check on fire 18 11.0
Notify others 13 8.0
Assist fire department 12 7.4
Retrieve pets 12 7.4
Call fire department 9 5.5
Assist evacuation 4 2.5
To be taken to hospital 3 1.8
Turn power back on 2 1.2
Rescue from balcony 1 0.6
Help injured family member 1 0.6
Turned off gas 1 0.6
Open windows 1 0.6
Close door 1 0.6
No apparent danger 1 0.6
Entered nondanger area 1 0.6
Job responsibility 1 0.6
Due to fire 1 0.6
Told to by others 1 0.6
Not reported 16 9.9
N=21 136 100
Range = 1-36 Percent of participant Population = 27.9

lan: NFPA Ready Reference Human Behavior in Fire Emergencies (2003)
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Participants
Number Percent
Sex
Male 84 62.7
Female 50 373
Total 134 100.0
Age
7-17 8 5.9
18-27 31 23.1
28-37 41 30.6
38-47 27 20.1
48-57 16 11.9
58-67 7 1.5
68-80 3 2.2
Unknown 6 4.7
Total 134 100.0

Percent of participant population = 22.9

ﬁm: NFPA Ready Reference Human Behavior in Fire Emergencies (2003)
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d’ =) 2 d’ A (% v
M1319N 16 fﬂil,‘]JiEJ“]JW]EJ‘]J?&fJg‘VINﬂWiLﬂaE]u‘V]NWUﬂ’Ju"UE]\?ﬂig"lﬂﬂi“U@\‘lﬂi%mﬁ@ﬂﬂﬂhuag

Uszmeaansgomam
Distance Moved (ft) British U.s. P-P, SE 21_p2 CR,
(Percent, P)) (Percent, P,)

0-2 3.0 2.3 0.7 1.02 0.69

3-6 18.0 8.4 9.6 2.23 4.30°

7-12 30.0 17.1 12.9 2.71 4.76°
13-30 19.0 45.5 26.5 2.62 10.11°

31-36 5.0 2.0 3.0 1.25 2.40"

37-45 4.0 4.1 0.1 1.19 0.08

46-60 5.0 11.0 6.0 1.47 4.08°

60+ 15.0 9.6 5.4 2.10 2.57°

1316 322
HNITR a AO AMAANAIALIATYIN b A BATIAIUINGA ¢, d Ao dasidIuIngaivdidny

131: NFPA Ready Reference Human Behavior in Fire Emergencies (2003)
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2 517 7 600/10 550/9.17 a3
3 788 5 1,200/20 1,090/18.17 |
4 788 7 1,200/20 1,130/18.83 18
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i G (MW) Guiiani) avlaniilel) AFaulnd)
1 517 5 600/10 184 333
2 517 7 600/10 187 330
3 788 5 1,200/20 258 529
4 788 7 1,200/20 271 499
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nyal Qmwgﬁmﬁﬂmmﬂ?uﬁ 1(°C)
i wihu ladun ATanAIT
1 2 3 4 5 6 7 8 9 10 11 12 13
1 200 21 21 21 21 21 21 21 21 21 21 21 21
2 20 21 21 21 21 21 21 21 21 21 21 21 21
3 021 21 21 21 21 21 21 21 21 21 21 21 21
4 22 21 21 21 21 21 21 21 21 21 21 21 21
5190 26 mimmmqmwgﬁmﬁﬂmmﬂ?uﬁ 2
nsal qmwgﬁmﬁamm%uﬁ 2(°C)
i ATanAeTY wihu ladudne wihu ladun
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
121 21 21 21 21 21 22 25 26 25 25 25 21 21 21 21 21 21
221 21 21 21 21 21 21 27 28 27 26 27 21 21 21 21 21 21
30021 22 22 22 22 22 21 33 35 34 31 28 21 22 21 21 21 21
4 21 23 23 23 23 22 21 39 40 38 35 32 21 22 22 23 22 22
190 27 mimmmqmwgﬁmﬁﬂmmaf?uﬁ 3
Nyl qmﬁgﬁm‘éwm%uﬁ 3(°C)
i wihfu ladudne wihdu laduun ATINANTY
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
| 28 28 20 29 29 29 232 165 91 67 55 39 48 35 26 24 23 23
5 29 30 31 31 31 30 285 205 122 92 73 52 58 39 27 25 24 23
3 40 40 42 42 42 41 376 286 178 136 106 61 80 51 34 31 29 27
4 45 46 48 48 47 47 400 319 217 176 141 84 90 57 39 34 31 29
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~ 4 g o
QUUYNIRAYUDITUN 4 (°C)

nyal
= K Y o v Y o y
n AFINAITU niTu'laduan niiu'ladudhe

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 69 65 59 42 38 33 34 37 48 86 100 105 32 32 32 32 31 30
2 80 75 68 47 42 36 38 41 55 102 120 126 35 35 34 35 34 33
3115 108 98 71 63 55 54 58 79 145 169 178 50 50 48 49 47 45
4 137 128 116 84 74 64 61 66 90 166 198 215 57 57 55 56 55 53

3. NaveIszAVUSINeenNFIOU (Oxygen)

d' a (4] a ;I d' d' a =
M3197 29 YSINUNMFODNFIUVBITUN 1 11381 600 LA 1200 1N

nsdin USafsendnuuesui 1 (%)
1 2 3 4 5
1 21 21 21 21 21
2 21 21 21 21 21
3 21 21 21 21 21
4 21 21 21 21 21

d' a 2] a 5’ A A a ~
M13190 30 ‘]JiiﬂmﬂYﬂff]E]ﬂ%Li]u‘ilE]ﬁ‘]fu‘Vl 2 NIA1 600 Lag 1200 IUIMN

AR BN reon ouessui 2 (%)
1 2 3 4 5 6 7 8
1 21 20 20 21 21 21 21 21
2 21 20 20 20 21 20 21 21
3 21 18 18 20 21 18 18 19
4 21 17 19 19 21 21 17 17
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M195194N 31 ‘]JiiﬂmﬂYﬂfﬂE]ﬂ‘ﬂﬂ"ﬂu‘ﬂJE]ﬁ‘]fU‘Vl 3 N1Ia1 600 Lag 1200 IUIN

77

A5 USinafeeenSiuvessiui 3 (%)
1 2 3 4 5 6 7 8
1 21 19 18 18 21 19 21 19
2 21 19 11 13 21 19 21 18
3 21 14 9 10 21 14 21 13
4 21 14 11 11 21 13 21 13
M3af 32 VS inaiaeondnuvestud 4 inat 600 uag 1200 Juii
3@ USinafseendnueiui 4 (%)
1 2 3 4 5 6 7 8
1 16 17 17 16 16 16 18 18
2 15 15 15 15 15 15 17 17
3 11 12 12 11 11 11 12 12
4 11 11 11 11 11 11 11 11
4. WaveaszAuYSInamsueuaeurenlas (Carbonmonoxide)
M3af 33 USinaiamsueuseuuen lsduedui 1 7 na1 600 uaz 1200 Jur
AR USinafwmiveuneuyen leasud 1 (PPM)
1 2 3 4 5
1 0.11 0.16 0.38 2.16 0.01
2 1.34 4.26 1.66 15.8 0.02
3 7.85 7.86 20.1 112 11.8

4 12.5 11.7 5.44 5.98 14.9
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AR USinaamivenneuyen ledsud 2 (PPM)
1 2 3 4 5 6 7 8
1 6.17 454 30.7 7.57 448 26.4 134 18.0
2 10.7 58.6 554 41.3 8.60 50.7 26.3 22.3
3 103.9 395 355 152 94 356 333 285
4 163 514 226 267 148 496 484 455
asafi 35 USaimnsuouenuon ladueatud 3 7 na1 600 wag 1200 I
nsain USnaamivounouuon ladauii 3 (PPM)
1 2 3 4 5 6 7 8
1 40.3 169 428 372 46.0 207 59.7 250
2 54.2 252 1290 1020 60.2 258 78.1 429
3 260 870 1570 1470 272 894 304 988
4 356 984 1240 1260 369 1100 402 1080
aafi 36 USmammnsuouyenuon ladueatuf 4 7 na1 600 waz 1200 FuT
AR USinafemiveuneuyen lsqsud 4 (PPM)
1 2 3 4 5 6 7 8
1 611 541 546 594 617 579 362 399
2 845 739 719 798 804 748 452 510
3 1320 1240 1240 1270 1320 1290 1160 1180
4 1350 1300 1290 1340 1340 1330 1300 1300
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5. MstnaoUTiveInguAIu (Smoke movement)
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1. madlulilsunsy FDS+Evac

v & d‘ a k% 3_’,
<< memwumwm"l‘ﬁmmmmmi >>

21A15H0IANA
&MESH ID='"Library', [JK=120,46,35, XB=-6.48,53.10, -11.90,10.90, 0.0,15.30/

T
<< Iﬂiﬂﬂl1ﬂWHﬂﬂWﬂWﬂlﬂQﬂ1ﬂ]‘i >>

Fun 1 g
&MESH ID = 'EMESH._1L', [JK=13,46,1, XB=-6.48,-0.02, -11.90,10.90, 1.20,1.50,

EVAC_Z OFFSET=1.0, EVACUATION=.TRUE., EVAC_HUMANS=.TRUE. /

Yuh 1 anudaun
&MESH ID ='EMESH_IR', IJK=106,46,1, XB=-0.02,53.10, -11.90,10.90, 1.20,1.50,

EVAC Z OFFSET=1.0, EVACUATION=.TRUE., EVAC HUMANS=TRUE. /

U 2
&MESH ID = 'EMESH._2', [JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 6.00,6.30,

EVAC_Z OFFSET=1.0, EVACUATION=.TRUE., EVAC_HUMANS=.TRUE. /

=Rece

Un 3
&MESH ID = 'EMESH_3', UK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 9.90,10.20,

EVAC_Z OFFSET=1.0, EVACUATION=.TRUE., EVAC_HUMANS=.TRUE. /

=Rece

=D.

UN 4
&MESH ID ='EMESH 4', 1JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 13.80,14.10,

=Ree

EVAC Z OFFSET=1.0, EVACUATION=TRUE., EVAC HUMANS=TRUE. /
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A A
<< mynaeuniIulszg >>

Y t 23 td'
NM9BNANHKHIDIAITTUN 1

&MESH ID = "Exit Front', 1JK=106,46,1, XB =-0.02,53.10, -11.90,10.90, 1.20,1.50,

EVACUATION=TRUE./

119090 UHAIDINITVUN 1

&MESH ID ='Exit Back', [JK=13,46,1, XB=-6.48,-0.02, -11.90,10.90, 1.20,1.50,

EVACUATION=TRUE./

U Y Y :’J d'
maa'e)nmnuu"lﬂmwmsmmﬁww 1

&MESH ID ='ToStair 1L', 1JK=13,46,1, XB=-6.48,-0.02, -11.90,10.90, 1.20,1.50,

EVACUATION=TRUE./

11990091011 1Ad 11U 1M TTUN 1

&MESH ID ='ToStair 1R', 1JK=106,46,1, XB=-0.02,53.10, -11.90,10.90, 1.20,1.50,

EVACUATION=TRUE./

£ Y Y :’J d'
‘VlNi’)i’)ﬂ‘ﬂ]ﬂﬂuvlﬂﬂ1u°ﬂ1ﬂi’)1ﬂﬁ‘lfu‘ﬂ 2

&MESH ID = '"ToStair 2L', 1JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 6.00,6.30,

EVACUATION=TRUE./

119000910171 1Ad1HYIMIITUN 2

&MESH ID = 'ToStair 2R', 1JK=120,46,1, XB=-6.48,53.10,-11.90,10.90, 6.00,6.30,

EVACUATION=TRUE./

£ Y Y :’J d'
‘Vl"Ni’)i’)ﬂ‘ﬂ]ﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂi’ﬂﬂﬁ‘lﬁﬂﬂ 3

&MESH ID = 'ToStair 3L', 1JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 9.90,10.20,

EVACUATION=TRUE./
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N1990n010171 lAd LY ITUN 3

&MESH ID ='ToStair 3R', 1JK=120,46,1, XB=-6.48,53.10,-11.90, 10.90, 9.90,10.20,

EVACUATION=TRUE./

£ Y Y g’J d‘
‘VINﬂﬂﬂﬂ1ﬂ‘lJ1»!"lﬂﬂTl—!“lﬂEIE)1ﬂ1§‘li‘I»!‘ﬂ 4

&MESH ID = 'ToStair 4L', [JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 13.80,14.10,

EVACUATION=.TRUE./

N1990n01011 1Ad1LY1IMITUN 4

&MESH ID = 'ToStair 4R', 1JK=120,46,1, XB=-6.48,53.10, -11.90,10.90, 13.80,14.10,

EVACUATION=TRUE./

H ) d
<< szgznaniFlumsdiassaoumsal >>

RANMIBNN 600 I (10 1I7) . 1200 11N (20 UIN)

&TIME T_END=600, 1200.0 /

& a H o d
<< Wamaanl¥lumsaassaaruman >>

&REAC ID ='"POLYURETHANE!,
FYI='NFPA Babrauskas',
C=6.30,
H=7.10,
0=2.10,
N=1.00,
CO_YIELD =0.02,

SOOT_YIELD=0.1000/
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a § o d
<< VNAVBINDUNAIN T NaIaI UM IR >>

&VENT XB=31.55,34.35,7.32,9.82,10.20,10.20, SURF_ID='"BURNERY Burner vent

&OBST XB=31.55,34.35,7.32,9.82,8.70,10.20, SURF_ID='BURNER'/ Burner

1 % Y \ & d'
<< msdaaasanasnuanusounenun >>

&SURF ID='BURNER/,
FYI='1000 kW/m2 burner',
TEXTURE MAP="psm fire.jpg',
TEXTURE_WIDTH=2.5,
TEXTURE_HEIGHT=2.5,
HRRPUA=1.0000000E003

TAU Q=386.00/

(Y] $ o o J
<< 'Jﬁﬂfl1ﬂ1ﬂﬂ1ﬂ1§ﬁﬂ1ﬂ1ﬁﬂ1ﬂﬂﬂﬁﬂ1uﬂ1§ﬂl >>

&MATL ID=TILE MATERIAL',
FYI="UL Report NC987-96NK37863 - UL NFPRF Validation',
SPECIFIC HEAT=0.75,
CONDUCTIVITY=0.0611,

DENSITY=313.00/

&MATL ID='GYPSUM PLASTER',
FYI='Quintiere, Fire Behavior - NIST NRC Validation',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,
DENSITY=1.4400000E003/

&MATL ID='"CONCRETE,

FYI=NBSIR 88-3752 - ATF NIST Multi-Floor Validation',
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SPECIFIC_HEAT=1.04,
CONDUCTIVITY=1.80,
DENSITY=2.2800000E003/

&MATL ID='"GYPSUM!,
FYI=NBSIR 88-3752 - ATF NIST Multi-Floor Validation',
SPECIFIC_HEAT=1.09,
CONDUCTIVITY=0.1700,
DENSITY=930.00/

&MATL ID=FOAM',
FYI='Caution: Reaction Rate Not Validated, remaining data from Jukka Hietaniemi,
et al., "FDS simulation of fire spread..."",
SPECIFIC_HEAT=1.70,
CONDUCTIVITY=0.0500,
DENSITY=28.00/

&SURF ID='TILE MATERIAL',
COLOR="WHITE/',
TEXTURE _MAP="psm _tile.jpg',
TEXTURE WIDTH=0.2134,
TEXTURE HEIGHT=0.2134,
MATL_ID(1,1)='TILE MATERIAL',
MATL_MASS FRACTION(1,1)=1.00,

THICKNESS(1)=0.0100/

&SURF ID='OUTFLOW!,
RGB=26,128,26,
VEL=1.0000000E-006,
TAU_V=0.1000/
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&SURF ID='"GYPSUM PLASTER/,

COLOR="WHITE,,
MATL ID(1,1)='GYPSUM PLASTER',
MATL MASS_FRACTION(1,1)=1.00,

THICKNESS(1)=0.1000/

&SURF ID='"CONCRETE',

COLOR="WHITE/,

TEXTURE MAP='psm_concrete.jpg',
TEXTURE_ WIDTH=0.76,

TEXTURE_ HEIGHT=0.76,

MATL _ID(1,1)="CONCRETE,
MATL_MASS_FRACTION(1,1)=1.00,

THICKNESS(1)=0.1000/

&SURF ID='GYPSUM',

COLOR="WHITE/',

TEXTURE _MAP="psm_brown.jpg’,
MATL_ID(1,1)='GYPSUM',

MATL MASS FRACTION(1,1)=1.00,

THICKNESS(1)=0.1000/

&SURF ID="PVC,

COLOR='GREEN/,
TEXTURE MAP="psm_blue.jpg',
TEXTURE WIDTH=0.61,

TEXTURE HEIGHT=0.61/

&SURF ID="YELLOW PILE/,

RGB=146,202,166,
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TEXTURE MAP="psm_woodl.jpg',
TEXTURE WIDTH=0.61,
TEXTURE_HEIGHT=0.61/

&SURF ID='PICTURE',
COLOR='GRAY 80,
TEXTURE MAP=KU_FPE Logo.jpg',

ADIABATIC=TRUE./

&SURF ID="UPHOLSTERY",
RGB=146,202,166,
TEXTURE MAP="psm_shag.jpg',
TEXTURE WIDTH=0.1829,
TEXTURE_HEIGHT=0.1829,
BACKING=INSULATED/,
MATL _ID(1,1)='FOAM,,
MATL_MASS_FRACTION(1,1)=1.00,

THICKNESS(1)=0.1000/

A Y ! o d
<< ﬂmﬁu‘uﬂ"’ll't’)Qﬁji’)‘waWm‘lﬂuﬂ15ﬂ]ﬁ@ﬂﬁﬂ]uﬂ]ﬁm >>

&PERS ID='Adult’,
FYI='Male+Female diameter and velocity',
L_NON_SP=0.3,
DEFAULT_PROPERTIES='Adult,
PRE_EVAC DIST=1,PRE_MEAN=5.0,PRE_LOW=1.0,PRE_HIGH=10.0,
DET _EVAC DIST=1,DET MEAN=10.0,DET_LOW=5.00,DET_HIGH=15.0,
TDET _SMOKE_DENS=0.1,
FED_DOOR_CRIT = -30.0,

HUMAN SMOKE HEIGHT=1.50,

OUTPUT_SPEED=TRUE.,
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OUTPUT_FED=.TRUE.,,
OUTPUT_CONTACT_FORCE= .FALSE.,

DENS_INIT= 1.0,
COLOR_METHOD=0,
DEAD COLOR=RED'/

o ; o q
<< AwrHaBNAUYB o e Wl HuIS 190 9T IUM Sl >>

1
&EVAC ID ='"HumanLeftExitFront 1',
NUMBER_INITIAL PERSONS = 50,

=
=
=)

XB=0.5,11.5,-10.9,9.5, 1.2,1.5
AVATAR COLOR ='MAGENTA',

KNOWN_DOOR_NAMES = 'Exit_Front',
KNOWN _DOOR_PROBS = 1.0,

PERS ID ='Adult'/

&EVAC ID ='HumanLeftExitFront 2',
NUMBER _INITIAL PERSONS = 20,

XB =24.0,34.0, 1.0,10.0, 1.2,1.5
AVATAR _COLOR ='MAGENTA',

KNOWN_DOOR_NAMES = 'Exit_Front',
KNOWN_DOOR_PROBS = 1.0,

PERS_ID ="Adult'/

&EVAC ID = 'HumanLeftExitFront 3',
NUMBER_INITIAL PERSONS =27,

XB=13.0,19.0,3.8,9.0, 1.2,1.5
AVATAR COLOR ='MAGENTA',

KNOWN_DOOR_NAMES = 'Exit_Front',
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KNOWN_DOOR_PROBS = 1.0,

PERS_ID ="Adult'/

&EVAC ID ='HumanLeftExitFront 4',
NUMBER INITIAL PERSONS = 50,

XB =38.0,52.0,-11.3,-4.0, 1.2,1.5
AVATAR COLOR ='MAGENTA',

KNOWN_DOOR_NAMES = 'Exit_Front',
KNOWN_DOOR_PROBS = 1.0,

PERS_ID = 'Adult'/

&EVAC ID = 'HumanLeftExitFront_5',
NUMBER_INITIAL _PERSONS = 50,

XB =38.0,52.0,3.1,10.4, 1.2,1.5
AVATAR _COLOR ='MAGENTA',

KNOWN_DOOR_NAMES = 'Exit_Front',
KNOWN_DOOR_PROBS = 1.0,

PERS _ID ="Adult'/

2
&EVAC ID = 'HumanLeftStair 2.1',
NUMBER_INITIAL PERSONS = 150,

=
=
Z).

XB =0.30,33.00, -11.5,10.0, 6.00,6.30,

AVATAR_COLOR ='GOLD/,
KNOWN_DOOR_NAMES = 'Stair_1L','Stair IR,

KNOWN_DOOR_PROBS =1.0,1.0,
PERS_ID ="Adult'/

&EVAC ID = 'HumanLeftStair 2.2',
NUMBER _INITIAL PERSONS =47,
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XB = 38.00,50.00, -11.00,10.00 6.00,6.30,
AVATAR_COLOR ='GOLD',
KNOWN_DOOR_NAMES = 'Stair_1L','Stair IR,
KNOWN_DOOR_PROBS = 1.0,1.0,
PERS ID ='Adult'/

3
&EVAC ID = 'HumanLeftStair 3.1',
NUMBER_INITIAL PERSONS = 150,

=
=
=

XB =0.30,30.00, -11.5,10.0, 9.90,10.20

AVATAR_COLOR ='GREEN,
KNOWN_DOOR_NAMES = 'Stair 2L','Stair 2R',

KNOWN_DOOR_PROBS =1.0,1.0,

PERS_ID ="Adult'/

&EVAC ID = 'HumanLeftStair 3.2,
NUMBER _INITIAL PERSONS =47,

XB = 38.00,50.00, -11.00,10.00, 9.90,10.20

AVATAR_COLOR = 'GREEN!,
KNOWN_DOOR_NAMES = 'Stair 2L','Stair 2R',

KNOWN_DOOR_PROBS = 1.0,1.0,

PERS_ID = 'Adult'/

un 4
&EVAC ID = 'HumanLeftStair 4.1',
NUMBER_INITIAL PERSONS = 100,

XB =0.50,11.00, -10.00,7.00, 13.80,14.10

=ece

AVATAR_COLOR ='BLUE VIOLET',
KNOWN_DOOR_NAMES = 'Stair 3L','Stair 3R',

KNOWN DOOR_PROBS = 1.0,1.0,
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PERS_ID ='Adult'/

&EVAC ID = 'HumanLeftStair 4.2',
NUMBER_INITIAL PERSONS = 50,
XB =18.00,32.00, -8.00,-2.00, 13.80,14.10
AVATAR COLOR ='BLUE VIOLET",
KNOWN_DOOR_NAMES = 'Stair 3L','Stair 3R',
KNOWN DOOR PROBS =1.0,1.0,

PERS_ID = 'Adult'/

&EVAC ID ="'HumanLeftStair 4.3',
NUMBER_INITIAL PERSONS = 20,
XB =40.00,50.00, -10.00,-2.00, 13.80,14.10
AVATAR COLOR ='BLUE VIOLET',
KNOWN DOOR NAMES = 'Stair 3L','Stair 3R/,
KNOWN DOOR PROBS =1.0,1.0,

PERS_ID ="Adult'/

&EVAC ID = 'HumanLeftStair 4.4",
NUMBER_INITIAL PERSONS =27,
XB = 14.00,50.00, -1.00,8.00, 13.80,14.10
AVATAR _COLOR ='BLUE VIOLET,
KNOWN DOOR NAMES = 'Stair 3L','Stair 3R/,
KNOWN_DOOR PROBS =1.0,1.0,
PERS _ID ='Adult'/

o < (Y] o d
<< dwminsgUnsamsraiameg Tunuudraesamumsal >>

d [ 1 23 d'
qﬂnimmammmsummwuw 1

&DEVC ID="VIS 1.01', QUANTITY='visibility', XYZ=28.00,-4.10,1.50/
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&DEVC ID="VIS_1.02', QUANTITY="visibility', XYZ=33.00,-2.10,1.50/
&DEVC ID="VIS_1.03', QUANTITY="visibility', XYZ=39.00,-0.60,1.50/
&DEVC ID="VIS_1.04', QUANTITY="visibility', XYZ=45.00,-0.60,1.50/

&DEVC ID='VIS_1.05', QUANTITY="visibility', XYZ=21.00,-4.00,1.50/

d v G o a
qﬂnsmmammmwmmmuﬂ 2

&DEVC ID='VIS_2.01', QUANTITY='visibility', XYZ=27.00,-0.60,6.30/
&DEVC ID='VIS_2.02', QUANTITY='visibility', XYZ=33.00,-0.60,6.30/
&DEVC ID='VIS_2.03', QUANTITY='visibility', XYZ=39.00,-0.60,6.30/
&DEVC ID='VIS_2.04', QUANTITY='visibility', XYZ=45.00,-0.60,6.30/
&DEVC ID='VIS_2.05', QUANTITY='visibility', XYZ=21.00,-0.60,6.30/
&DEVC ID='VIS 2.06', QUANTITY='visibility', XYZ=15.00,-0.60,6.30/
&DEVC ID='VIS_2.07', QUANTITY="visibility', XYZ=9.00,-0.60,6.30/

&DEVC ID="VIS_2.08', QUANTITY="visibility', XYZ=3.00,-0.60,6.30/

d v & ) a
Qﬂﬂﬁﬂ!ﬂﬁ?ﬁ]?ﬂﬂ1ﬁ~l®\‘llﬂu‘vu‘ﬂ 3

&DEVC ID="VIS_3.01', QUANTITY="visibility', XYZ=27.00,-0.60,10.20/
&DEVC ID="VIS_3.02', QUANTITY="visibility', XYZ=33.00,-0.60,10.20/
&DEVC ID="VIS_3.03', QUANTITY="visibility', XYZ=39.00,-0.60,10.20/
&DEVC ID="VIS_3.04', QUANTITY="visibility', XYZ=45.00,-0.60,10.20/
&DEVC ID="VIS_3.05', QUANTITY="visibility', XYZ=21.00,-0.60,10.20/
&DEVC ID="VIS_3.06', QUANTITY="visibility', XYZ=15.00,-0.60,10.20/
&DEVC ID="VIS_3.07', QUANTITY="visibility', XYZ=9.00,-0.60,10.20/
&DEVC ID="VIS_3.08', QUANTITY="visibility', XYZ=3.00,0.40,10.20/

qﬂnmﬁmaﬁﬂmmmgﬁu%uﬁ 4

&DEVC ID="VIS_4.01', QUANTITY="visibility', XYZ=27.00,-0.60,14.10/
&DEVC ID="VIS_4.02', QUANTITY="visibility', XYZ=33.00,-0.60,14.10/
&DEVC ID="VIS_4.03', QUANTITY="visibility', XYZ=39.00,-0.60,14.10/
&DEVC ID="VIS_4.04', QUANTITY="visibility', XYZ=45.00,-0.60,14.10/
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&DEVC ID='VIS_4.05', QUANTITY="visibility', XYZ=21.00,-0.60,14.10/
&DEVC ID="VIS_4.06', QUANTITY="visibility', XYZ=15.00,-0.60,14.10/
&DEVC ID="VIS_4.07', QUANTITY="visibility', XYZ=9.00,-0.60,14.10/

&DEVC ID="VIS_4.08', QUANTITY="visibility', XYZ=3.00,0.40,14.10/

¢ o F do A
Q‘llﬂﬁmﬂilﬂiﬂﬂﬁU@u‘Ni’)uuﬁﬂ%ﬂﬂ‘Ul&‘ﬂ 1

&DEVC ID='COMO _1.01', QUANTITY='carbon monoxide', XYZ=28.00,-4.10,1.50/
&DEVC ID='"COMO_1.02', QUANTITY='carbon monoxide', XYZ=33.00,-2.10,1.50/
&DEVC ID='"COMO_1.03', QUANTITY='carbon monoxide', XYZ=39.00,-0.60,1.50/
&DEVC ID='COMO_1.04', QUANTITY='carbon monoxide', XYZ=45.00,-0.60,1.50/

&DEVC ID='"COMO _1.05', QUANTITY='carbon monoxide', XYZ=21.00,-4.00,1.50/

aUnsainseamsveuneuuenludiui 2

&DEVC ID='"COMO _2.01', QUANTITY='"carbon monoxide', XYZ=27.00,-0.60,6.30/
&DEVC ID='"COMO _2.02', QUANTITY='carbon monoxide', XYZ=33.00,-0.60,6.30/
&DEVC ID='COMO_2.03', QUANTITY='carbon monoxide', XYZ=39.00,-0.60,6.30/
&DEVC ID='COMO_2.04', QUANTITY='carbon monoxide', XYZ=45.00,-0.60,6.30/
&DEVC ID='COMO _2.05', QUANTITY='carbon monoxide', XYZ=21.00,-0.60,6.30/
&DEVC ID='COMO_2.06', QUANTITY='carbon monoxide', XYZ=15.00,-0.60,6.30/
&DEVC ID='COMO_2.07', QUANTITY='carbon monoxide', XYZ=9.00,-0.60,6.30/

&DEVC ID='"COMO _2.08', QUANTITY='carbon monoxide', XYZ=3.00,-0.60,6.30/

d o ¢ do A
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&DEVC ID='COMO _3.01', QUANTITY='carbon monoxide', XYZ=27.00,-0.60,10.20/
&DEVC ID='"COMO _3.02', QUANTITY='"carbon monoxide', XYZ=33.00,-0.60,10.20/
&DEVC ID='"COMO _3.03', QUANTITY='"carbon monoxide', XYZ=39.00,-0.60,10.20/
&DEVC ID='"COMO_3.04', QUANTITY='"carbon monoxide', XYZ=45.00,-0.60,10.20/
&DEVC ID='"COMO_3.05', QUANTITY='"carbon monoxide', XYZ=21.00,-0.60,10.20/
&DEVC ID='COMO_3.06', QUANTITY='carbon monoxide', XYZ=15.00,-0.60,10.20/

&DEVC ID='COMO _3.07', QUANTITY='carbon monoxide', XYZ=9.00,-0.60,10.20/




&DEVC ID='COMO _3.08', QUANTITY='"carbon monoxide', XYZ=3.00,0.40,10.20/

¢ o ¢ do A
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&DEVC ID='COMO _4.01', QUANTITY='carbon monoxide', XYZ=27.00,-0.60,14.10/
&DEVC ID='COMO _4.02', QUANTITY='carbon monoxide', XYZ=33.00,-0.60,14.10/
&DEVC ID='COMO _4.03', QUANTITY='carbon monoxide', XYZ=39.00,-0.60,14.10/
&DEVC ID='COMO _4.04', QUANTITY='carbon monoxide', XYZ=45.00,-0.60,14.10/
&DEVC ID="COMO _4.05', QUANTITY='carbon monoxide', XYZ=21.00,-0.60,14.10/
&DEVC ID="COMO _4.06', QUANTITY="carbon monoxide', XYZ=15.00,-0.60,14.10/
&DEVC ID="COMO _4.07', QUANTITY="carbon monoxide', XYZ=9.00,-0.60,14.10/

&DEVC ID='"COMO _4.08', QUANTITY='carbon monoxide', XYZ=3.00,0.40,14.10/

qﬂnmimaﬁﬂaanc?mu%v’uﬁ 1

&DEVC ID='0XY_1.01', QUANTITY="oxygen', XYZ=28.00,-4.10,1.50/
&DEVC ID='0XY_1.02', QUANTITY="oxygen', XYZ=33.00,-2.10,1.50/
&DEVC ID='OXY_1.03', QUANTITY="oxygen', XYZ=39.00,-0.60,1.50/
&DEVC ID='OXY_1.04', QUANTITY="oxygen', XYZ=45.00,-0.60,1.50/

&DEVC ID='0XY_1.05', QUANTITY='oxygen', XYZ=21.00,-4.00,1.50/

d [ a o A
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&DEVC ID='OXY_2.01', QUANTITY="oxygen', XYZ=27.00,-0.60,6.30/
&DEVC ID='OXY_2.02', QUANTITY="oxygen', XYZ=33.00,-0.60,6.30/
&DEVC ID='OXY_2.03', QUANTITY="oxygen', XYZ=39.00,-0.60,6.30/
&DEVC ID='0XY_2.04', QUANTITY="oxygen', XYZ=45.00,-0.60,6.30/
&DEVC ID='0XY_2.05', QUANTITY="oxygen', XYZ=21.00,-0.60,6.30/
&DEVC ID='0XY_2.06', QUANTITY="oxygen', XYZ=15.00,-0.60,6.30/
&DEVC ID='0XY_2.07", QUANTITY="oxygen', XYZ=9.00,-0.60,6.30/

&DEVC ID='0XY_2.08', QUANTITY="oxygen', XYZ=3.00,-0.60,6.30/
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&DEVC ID='0XY_3.01', QUANTITY="oxygen', XYZ=27.00,-0.60,10.20/
&DEVC ID='OXY_3.02', QUANTITY="oxygen', XYZ=33.00,-0.60,10.20/
&DEVC ID='OXY_3.03', QUANTITY="oxygen', XYZ=39.00,-0.60,10.20/
&DEVC ID='OXY_3.04', QUANTITY="oxygen', XYZ=45.00,-0.60,10.20/
&DEVC ID='OXY_3.05', QUANTITY="oxygen', XYZ=21.00,-0.60,10.20/
&DEVC ID='OXY_3.06', QUANTITY="oxygen', XYZ=15.00,-0.60,10.20/
&DEVC ID='0OXY_3.07', QUANTITY='oxygen', XYZ=9.00,-0.60,10.20/

&DEVC ID='0XY_3.08', QUANTITY="oxygen', XYZ=3.00,0.40,10.20/

d [ a o A
qﬂnimm’smﬂeanmmu‘wﬁ 4

&DEVC ID='0XY_4.01', QUANTITY='oxygen', XYZ=27.00,-0.60,14.10/
&DEVC ID='0XY_4.02', QUANTITY='oxygen', XYZ=33.00,-0.60,14.10/
&DEVC ID='0XY_4.03', QUANTITY='oxygen', XYZ=39.00,-0.60,14.10/
&DEVC ID='0XY_4.04', QUANTITY="oxygen', XYZ=45.00,-0.60,14.10/
&DEVC ID='0XY_4.05', QUANTITY='oxygen', XYZ=21.00,-0.60,14.10/
&DEVC ID='0XY_4.06', QUANTITY='oxygen', XYZ=15.00,-0.60,14.10/
&DEVC ID='OXY 4.07', QUANTITY="oxygen', XYZ=9.00,-0.60,14.10/

&DEVC ID='0XY_4.08', QUANTITY='oxygen', XYZ=3.00,0.40,14.10/

qﬂnmﬁmm%’ﬂqmﬁqﬁ%uﬁ 1

&DEVC ID="THCP_1.01', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,3.60/
&DEVC ID="THCP_1.02', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,3.10/
&DEVC ID="THCP_1.03', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,2.60/
&DEVC ID="THCP_1.04', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,2.10/
&DEVC ID="THCP_1.05', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,1.60/
&DEVC ID="THCP_1.06', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,1.10/
&DEVC ID="THCP_1.07', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,0.60/
&DEVC ID="THCP_1.08', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,3.60/

&DEVC ID="THCP_1.09', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,3.10/
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&DEVC ID="THCP_1.10', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,2.60/
&DEVC ID="THCP_1.11', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,2.10/
&DEVC ID="THCP_1.12', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,1.60/

&DEVC ID="THCP_1.13', QUANTITY=THERMOCOUPLE', XYZ=34.00,-1.70,1.10/

d () Qg’J d'
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&DEVC ID="THCP 2.01', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,7.50/
&DEVC ID="THCP_2.02', QUANTITY="THERMOCOUPLE', XYZ=29.00,-0.60,7.00/
&DEVC ID="THCP_2.03', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,6.50/
&DEVC ID="THCP_2.04', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,6.00/
&DEVC ID="THCP 2.05', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,5.50/
&DEVC ID="THCP_2.06', QUANTITY=THERMOCOUPLE!, XYZ=29.00,-0.60,5.00/
&DEVC ID="THCP 2.07', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,7.50/
&DEVC ID="THCP_2.08', QUANTITY="THERMOCOUPLE!, XYZ=0.4000,2.30,7.00/
&DEVC ID="THCP_2.09', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,6.50/
&DEVC ID="THCP_2.10', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,6.00/
&DEVC ID="THCP 2.11', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,5.50/
&DEVC ID="THCP 2.12', QUANTITY="THERMOCOUPLE!, XYZ=0.4000,2.30,5.00/
&DEVC ID="THCP 2.13', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,7.50/
&DEVC ID='THCP 2.14', QUANTITY="THERMOCOUPLE!, XYZ=46.00,-0.60,7.00/
&DEVC ID="THCP 2.15', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,6.50/
&DEVC ID="THCP 2.16', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,6.00/
&DEVC ID="THCP 2.17', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,5.50/

&DEVC ID="THCP_2.18', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,5.00/

d [ a o
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&DEVC ID="THCP_3.01', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,11.40/
&DEVC ID="THCP_3.02', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,10.90/
&DEVC ID="THCP_3.03', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,10.40/

&DEVC ID="THCP_3.04', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,9.90/
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&DEVC ID="THCP_3.05', QUANTITY="THERMOCOUPLE!, XYZ=0.4000,2.30,9.40/
&DEVC ID="THCP_3.06', QUANTITY="THERMOCOUPLE!, XYZ=0.4000,2.30,8.90/
&DEVC ID="THCP_3.07', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,11.40/
&DEVC ID="THCP 3.08', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,10.90/
&DEVC ID="THCP_3.09', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,10.40/
&DEVC ID="THCP_3.10', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,9.90/
&DEVC ID="THCP 3.11', QUANTITY="THERMOCOUPLE', XYZ=46.00,-0.60,9.40/
&DEVC ID="THCP 3.12', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,8.90/
&DEVC ID="THCP 3.13', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,11.40/
&DEVC ID="THCP_3.14', QUANTITY="THERMOCOUPLE', XYZ=29.00,-0.60,10.90/
&DEVC ID="THCP 3.15', QUANTITY="THERMOCOUPLE', XYZ=29.00,-0.60,10.40/
&DEVC ID="THCP 3.16', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,9.90/
&DEVC ID="THCP 3.17', QUANTITY=THERMOCOUPLE', XYZ=29.00,-0.60,9.40/

&DEVC ID="THCP_3.18', QUANTITY="THERMOCOUPLE', XYZ=29.00,-0.60,8.90/

qﬂnsnﬁmaﬁﬂqmﬁqﬁ%uﬁ 4

&DEVC ID="THCP_4.01', QUANTITY=THERMOCOUPLE', XYZ=26.00,-0.60,15.30/
&DEVC ID="THCP_4.02', QUANTITY=THERMOCOUPLE', XYZ=26.00,-0.60,14.80/
&DEVC ID="THCP_4.03', QUANTITY=THERMOCOUPLE', XYZ=26.00,-0.60,14.30/
&DEVC ID="THCP_4.04', QUANTITY=THERMOCOUPLE!, XYZ=26.00,-0.60,13.80/
&DEVC ID="THCP_4.05', QUANTITY=THERMOCOUPLE', XYZ=26.00,-0.60,13.30/
&DEVC ID="THCP_4.06', QUANTITY=THERMOCOUPLE', XYZ=26.00,-0.60,12.80/
&DEVC ID="THCP_4.07', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,12.80/
&DEVC ID="THCP_4.08', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,13.30/
&DEVC ID="THCP_4.09', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,13.80/
&DEVC ID="THCP_4.10', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,14.30/
&DEVC ID="THCP_4.11', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,14.80/
&DEVC ID="THCP_4.12', QUANTITY=THERMOCOUPLE', XYZ=46.00,-0.60,15.30/
&DEVC ID="THCP_4.13', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,15.30/

&DEVC ID="THCP_4.14', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,14.80/
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&DEVC ID="THCP_4.15', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,14.30/
&DEVC ID="THCP_4.16', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,13.80/
&DEVC ID="THCP_4.17', QUANTITY=THERMOCOUPLE', XYZ=0.4000,2.30,13.30/

&DEVC ID="THCP_4.18', QUANTITY="THERMOCOUPLE', XYZ=0.4000,2.30,12.80/

d v &1 & d'
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&DEVC ID="VIS 1.01', QUANTITY='visibility', XYZ=28.00,-4.10,1.50/
&DEVC ID="VIS_1.02', QUANTITY="visibility', XYZ=33.00,-2.10,1.50/
&DEVC ID="VIS 1.03', QUANTITY='visibility', XYZ=39.00,-0.60,1.50/
&DEVC ID="VIS 1.04', QUANTITY='visibility', XYZ=45.00,-0.60,1.50/

&DEVC ID="VIS 1.05', QUANTITY="'visibility', XYZ=21.00,-4.00,1.50/

qﬂnmﬁmuﬁﬂmmmgﬁu%uﬁ 2

&DEVC ID='VIS_2.01', QUANTITY='visibility', XYZ=27.00,-0.60,6.30/
&DEVC ID='VIS_2.02', QUANTITY="visibility', XYZ=33.00,-0.60,6.30/
&DEVC ID="VIS_2.03', QUANTITY="visibility', XYZ=39.00,-0.60,6.30/
&DEVC ID="VIS_2.04', QUANTITY="visibility', XYZ=45.00,-0.60,6.30/
&DEVC ID="VIS_2.05', QUANTITY="visibility', XYZ=21.00,-0.60,6.30/
&DEVC ID='VIS_2.06', QUANTITY="visibility', XYZ=15.00,-0.60,6.30/
&DEVC ID="VIS_2.07', QUANTITY="visibility', XYZ=9.00,-0.60,6.30/

&DEVC ID='VIS 2.08', QUANTITY='visibility', XYZ=3.00,-0.60,6.30/

d [ & o A
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&DEVC ID="VIS_3.01', QUANTITY="visibility', XYZ=27.00,-0.60,10.20/
&DEVC ID='VIS_3.02', QUANTITY="visibility', XYZ=33.00,-0.60,10.20/
&DEVC ID='VIS_3.03', QUANTITY="visibility', XYZ=39.00,-0.60,10.20/
&DEVC ID='VIS_3.04', QUANTITY="visibility', XYZ=45.00,-0.60,10.20/
&DEVC ID='VIS_3.05', QUANTITY="visibility', XYZ=21.00,-0.60,10.20/
&DEVC ID='VIS 3.06', QUANTITY="visibility', XYZ=15.00,-0.60,10.20/

&DEVC ID="VIS 3.07', QUANTITY='visibility', XYZ=9.00,-0.60,10.20/
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&DEVC ID='VIS_3.08', QUANTITY="visibility', XYZ=3.00,0.40,10.20/

d v 1 SIJ :5
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&DEVC ID='VIS 4.01', QUANTITY="visibility', XYZ=27.00,-0.60,14.10/
&DEVC ID='VIS 4.02', QUANTITY="visibility', XYZ=33.00,-0.60,14.10/
&DEVC ID='VIS 4.03', QUANTITY="visibility', XYZ=39.00,-0.60,14.10/
&DEVC ID='VIS 4.04', QUANTITY="visibility', XYZ=45.00,-0.60,14.10/
&DEVC ID='VIS 4.05', QUANTITY='"visibility', XYZ=21.00,-0.60,14.10/
&DEVC ID='VIS 4.06', QUANTITY="visibility', XYZ=15.00,-0.60,14.10/
&DEVC ID="VIS 4.07', QUANTITY='visibility', XYZ=9.00,-0.60,14.10/

&DEVC ID='VIS_4.08', QUANTITY="visibility', XYZ=3.00,0.40,1
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&OBST XB=-6.38,-1.60, 0.22,0.22, 1.20,1.50, EVACUATION=.TRUE., COLOR='"CYAN'/
&OBST XB=-6.38,-1.60, 2.92,2.92, 1.20,1.50, EVACUATION=TRUE., COLOR='CYAN'/
&OBST XB=-6.38,-6.38, 0.22,2.92, 1.20,1.50, EVACUATION=TRUE., COLOR='CYAN'/
&OBST XB=-5.58,-1.60, 0.22,0.22, 6.00,6.30, EVACUATION=TRUE., COLOR='"CYAN'/
&OBST XB=-5.58,-1.60, 2.92,2.92, 6.00,6.30, EVACUATION=TRUE., COLOR='"CYAN'/
&OBST XB=-5.58,-5.58, 0.22,2.92, 6.00,6.30, EVACUATION=TRUE., COLOR='"CYAN'/
&OBST XB=-5.58,-1.60, 0.22,0.22, 9.90,10.20, EVACUATION=.TRUE., COLOR='CYAN'
/

&OBST XB=-5.58,-1.60,2.92,2.92,9.90,10.20, EVACUATION=.TRUE., COLOR='CYAN'

&OBST XB=-5.58,-5.58, 0.22,2.92,9.90,10.20, EVACUATION=.TRUE., COLOR='CYAN'
/

&OBST XB=-5.58,-1.60, 0.22,0.22, 13.80,14.10, EVACUATION=TRUE,,
COLOR='CYAN'

&OBST XB=-5.58,-1.60,2.92,2.92, 13.80,14.10, EVACUATION=TRUE,,
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COLOR='CYAN'

&OBST XB=-5.58,-5.58, 0.22,2.92, 13.80,14.10, EVACUATION=TRUE,,

COLOR='CYAN'

&HOLE XB=-5.58,-2.10, 1.69,2.89, 5.90,14.20, EVACUATION=.TRUE./
&HOLE XB=-5.58,-2.10, 0.22,1.59, 5.90,14.20, EVACUATION=.TRUE./
&HOLE XB=-5.57,-4.34, 0.23,2.88, 5.90,14.20, EVACUATION=.TRUE./
&HOLE XB=-6.48,-2.10, 1.69,2.89, 0.00,5.90, EVACUATION=TRUE./
&HOLE XB=-6.48,-2.10, 0.22,1.59, 0.00,5.90, EVACUATION=TRUE./

&HOLE XB=-6.47,-4.76, 0.23,2.92, 0.00,5.90, EVACUATION=TRUE./

&EVSS XB=-6.38,-4.76, 0.22,2.92, 1.20,1.50 , IOR=-1, ID="Landing1L',
FAC_V0_UP=1.0, FAC_V0 DOWN=1.0, FAC_V0_HORI=1.0,
HEIGHT=1.95, HEIGHT0=1.95, MESH ID='EMESH 1L'/

&EVSS XB=-5.18,-1.60, 1.69,2.92, 1.20,1.50 , IOR=-1, ID="UpperlL',
FAC_V0_UP=0.4, FAC_V0_DOWN=0.6, FAC_V0_HORI=1.0,
HEIGHT=3.90, HEIGHT0=1.95, MESH_ID=EMESH_1L'/

&EVSS XB=-4.76,-1.46, 0.22,1.59, 1.20,1.50, IOR=+1, ID="LowerlL',
FAC_V0_UP=0.4, FAC_V0 DOWN=0.6, FAC_V0_HORI=1.0,

HEIGHT=1.95, HEIGHT0=0.00, MESH ID='EMESH_1L'/

&EVSS XB=-5.58,-4.35, 0.22,2.92, 6.00,6.30 , IOR=-1, ID="Landing2L',
FAC_V0 UP=1.0, FAC_V0 DOWN=1.0, FAC V0 _HORI=1.0,
HEIGHT=1.95, HEIGHT0=1.95, MESH_ID='EMESH 2'/

&EVSS XB=-4.35,-2.0, 1.69,2.89, 6.00,6.30 , IOR=-1, ID="Upper2L,
FAC_V0 UP=0.4, FAC_V0 DOWN=0.6, FAC V0 HORI=1.0,
HEIGHT=3.90, HEIGHT0=1.95, MESH_ID='EMESH 2'/

&EVSS XB=-4.35,-1.515, 0.22,1.59, 6.00,6.30 , IOR=+1, ID="Lower2L,
FAC_V0 UP=0.4, FAC_V0 DOWN=0.6, FAC V0 HORI=1.0,

HEIGHT=1.95, HEIGHT0=0.00, MESH_ID='EMESH 2'/
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&EVSS XB=-5.58,-4.35, 0.22,2.92, 9.90,10.20 , IOR=-1, ID="Landing3L',
FAC_ V0 UP=1.0, FAC V0 DOWN=1.0, FAC_V0 _HORI=1.0,
HEIGHT=1.95, HEIGHT0=1.95, MESH ID='EMESH 3'/

&EVSS XB=-4.35,-2.0, 1.69,2.92,9.90,10.20 , IOR=-1, ID="Upper3L',
FAC_V0 UP=0.4, FAC_V0 DOWN=0.6, FAC V0 HORI=1.0,
HEIGHT=3.90, HEIGHT0=1.95, MESH ID='EMESH 3'/

&EVSS XB=-4.35,-1.515, 0.22,1.59, 9.90,10.20 , IOR=+1, ID="Lower3L',
FAC_V0_UP=0.4, FAC_V0 DOWN=0.6, FAC_V0_HORI=1.0,

HEIGHT=1.95, HEIGHT0=0.00, MESH_ID='EMESH 3'/

MIaNNMIU AU I8UB391AI TN 1

&EXIT ID="FireExitCounter', IOR=+2,

FYI="'Comment line',

COUNT_ONLY=TRUE,,

XB= -0.77,-0.02, 3.02,3.02, 1.2,1.5/
&VENT XB=-6.48,-6.48, 3.02,10.80, 1.2,1.5, SURF _ID='OUTFLOW!',
MESH ID='EMESH _1L', EVACUATION=TRUE., COLOR='GREEN"/
&VENT XB=-6.48,-6.48, 3.02,10.80, 1.2,1.5, SURF_ID='OUTFLOW!,
MESH_ID='Exit Back', EVACUATION=.TRUE., COLOR='"GREEN'/
&EXIT ID="Exit_BacK', IOR=-1,

FYI='Comment line',

VENT FFIELD='Exit Back',

COLOR="YELLOW!,

XYZ=-2.0, 8.00, 1.35,

XB= -6.48,-6.48, 3.02,10.80, 1.2,1.5/

MINENMY A UF1UDI9IAITTUN 2

&OBST SURF_ID='INERT', XB=-2.00,-1.60, 1.69,2.89, 0.00,4.50/

&OBST SURF _ID='INERT', XB=-2.00,-1.60, 1.69,2.89, 6.00,6.30,
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EVACUATION=.TRUE., THICKEN=.TRUE., COLOR=RED'/
&VENT SURF_ID='OUTFLOW', XB=-1.60,-1.60, 1.69,2.89, 6.00,6.30,

MESH_ID='EMESH_2', EVACUATION=.TRUE., COLOR='GREEN"/
&VENT SURF_ID='OUTFLOW', XB=-1.60,-1.60, 1.69,2.89, 6.00,6.30,

MESH_ID="ToStair 2L', EVACUATION=TRUE., COLOR='"GREEN'/
&DOOR ID='Stair 1L', IOR=-1,

FYI="'Comment line',

VENT FFIELD='"ToStair 2L',

COLOR=YELLOW',

EXIT _SIGN=TRUE.,

TO_NODE="EntrStair 1L,

XYZ=-1.10, 2.30, 6.15,

XB=-1.60,-1.60, 1.69,2.89, 6.00,6.30/
&OBST SURF_ID='INERT', XB=-2.50,-2.20, 1.69,2.89, 6.00,6.30,
EVACUATION=.TRUE., THICKEN=TRUE. /
&ENTR ID="EntrStair 1L', IOR=-1,

FYI='Comment line',

COLOR="YELLOW',

XB= -2.00,-2.00, 1.69,2.89, 1.20,1.50 /

MINENMI YA UF1UDI91AITTUN 3

&OBST SURF_ID='INERT', XB=-2.00,-1.60, 1.69,2.89, 9.90,10.20,
EVACUATION=TRUE., THICKEN=.TRUE.,COLOR='RED'/
&VENT SURF _ID='OUTFLOW', XB=-1.60,-1.60, 1.69,2.89, 9.90,10.20,
MESH _ID='EMESH_3', EVACUATION=.TRUE., COLOR='"GREEN'/
&VENT SURF_ID='OUTFLOW!', XB=-1.60,-1.60, 1.69,2.89, 9.90,10.20,
MESH_ID='"ToStair 3L', EVACUATION=.TRUE., COLOR='GREEN'/
&DOOR ID='Stair 2L', IOR=-1,
FYI="'Comment line',

VENT_FFIELD='ToStair 3L/,
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COLOR=YELLOW',

EXIT SIGN=.TRUE.,

TO_NODE= "EntrStair 2L,

XYZ=-1.10, 2.30, 10.00,

XB=-1.60,-1.60, 1.69,2.89, 9.90,10.20/
&OBST SURF_ID='INERT', XB=-2.50,-2.20, 1.69,2.89, 9.90,10.20,
EVACUATION=TRUE., THICKEN=TRUE. /
&ENTR ID="EntrStair 2L', IOR=-1,

FYI="'Comment line',

COLOR="YELLOW/,

XB= -2.00,-2.00, 1.69,2.89, 6.00,6.30 /

MINLNNMY A UF1UDI91AITTUN 4

&OBST SURF_ID='INERT', XB=-2.00,-1.60, 1.69,2.89, 13.80,14.10,

EVACUATION=.TRUE., THICKEN=.TRUE.,COLOR='RED' /
&VENT SURF_ID='OUTFLOW', XB=-1.60,-1.60, 1.69,2.89, 13.80,14.10,

MESH ID='EMESH 4', EVACUATION=.TRUE., COLOR='GREEN"/
&VENT SURF _ID='OUTFLOW!', XB=-1.60,-1.60, 1.69,2.89, 13.80,14.10,

MESH_ID="ToStair 4L', EVACUATION=TRUE., COLOR='"GREEN'/
&DOOR ID='Stair 3L', IOR=-1,

FYI='Comment line',

VENT FFIELD='ToStair 4L/,

COLOR=YELLOW',

EXIT SIGN=TRUE,,

TO_NODE="EntrStair 3L,

XYZ=-1.10, 2.30, 10.00,

XB=-1.60,-1.60, 1.69,2.89, 13.80,14.10/
&OBST SURF_ID='INERT', XB=-2.50,-2.20, 1.69,2.89, 13.80,14.10,
EVACUATION=.TRUE., THICKEN=TRUE. /

&ENTR ID="EntrStair 3L', IOR=-1,
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FYI="'Comment line',
COLOR="YELLOW',

XB= -2.00,-2.00, 1.69,2.89, 9.90,10.20 /

ﬂ159‘WSJ'W‘VHQﬁﬂﬂﬂﬁﬁﬂﬂl'ﬂﬂl@ﬂ@]ﬂ"ﬁ‘f{u 1,2,3.4

&OBST XB=47.00,53.00, -4.00,-3.90, 1.20,1.50, EVACUATION=.TRUE.,
COLOR='CYAN
&OBST XB=47.00,53.00, 0.55,0.65, 1.20,1.50, EVACUATION=.TRUE,,
COLOR='CYAN"
&OBST XB= 53.00,53.00, -4.00,0.65, 1.20,1.50, EVACUATION=.TRUE.,
COLOR='CYAN"
&OBST XB=47.00,53.00, -4.00,-3.90, 6.00,6.30, EVACUATION=.TRUE.,
COLOR='CYANY"
&OBST XB=47.00,53.00, 0.55,0.65, 6.00,6.30, EVACUATION=.TRUE,,
COLOR='CYAN"
&OBST XB= 53.00,53.00, -4.00,0.65, 6.00,6.30, EVACUATION=.TRUE.,

COLOR='CYAN"

&OBST XB=47.00,53.00, -4.00,-3.90, 9.90,10.20, EVACUATION=.TRUE.,
COLOR='CYAN'/

&OBST XB=47.00,53.00, 0.55,0.65, 9.90,10.20, EVACUATION=TRUE,,
COLOR='CYAN'/

&OBST XB=53.00,53.00, -4.00,0.65, 9.90,10.20, EVACUATION=.TRUE.,
COLOR='CYAN'/

&OBST XB=47.00,53.00, -4.00,-3.90, 13.80,14.10, EVACUATION=TRUE,,
COLOR='CYAN'/

&OBST XB=47.00,53.00, 0.55,0.65, 13.80,14.10, EVACUATION=.TRUE.,
COLOR='CYAN'/

&OBST XB=53.00,53.00, -4.00,0.65, 13.80,14.10, EVACUATION=TRUE,,

COLOR='CYAN'/
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&HOLE XB=47.60,53.00, -3.90,-1.75, 0.00,7.50, EVACUATION=.TRUE./
&HOLE XB=47.60,53.00, -1.60,0.55, 0.00,7.50, EVACUATION=.TRUE./
&HOLE XB=50.35,53.00, -3.90,0.55, 0.00,7.50, EVACUATION=.TRUE./
&HOLE XB=47.60,53.00, -3.90,-1.75, 7.50,14.20, EVACUATION=.TRUE./
&HOLE XB=47.60,53.00, -1.60,0.55, 7.50,14.20, EVACUATION=.TRUE./
&HOLE XB=50.59,53.00, -3.90,0.55, 7.50,14.20, EVACUATION=.TRUE./
&EVSS XB= 50.35,52.58, -3.9,0.55, 1.2,1.5, IOR=+1, ID="Landing IR,
FAC_V0_UP=1.0, FAC_V0 DOWN=1.0, FAC_V0_HORI=1.0,
HEIGHT=2.00, HEIGHT0=2.00, MESH ID='EMESH_IR'/

&EVSS XB=46.74,50.59, -3.9,-1.75, 1.2,1.5, IOR=+1, ID="UpperIR,
FAC_V0_UP=0.4, FAC_V0_DOWN=0.6, FAC_V0_HORI=1.0,
HEIGHT=4.00, HEIGHT0=2.00, MESH ID="EMESH IR’/

&EVSS XB=47.05,50.35, -1.6,0.55, 1.2,1.5, IOR=-1, ID=LowerIR’,
FAC_V0_UP=0.4, FAC_V0_DOWN=0.6, FAC_V0_HORI=1.0,

HEIGHT=2.00, HEIGHT0=0.00, MESH ID='EMESH_1R'/

&EVSS XB= 50.35,53.00, -3.9,0.55, 6.0,6.3, IOR=+1, ID="Landing2R,
FAC_V0_UP=1.0, FAC_V0_DOWN=1.0, FAC_V0_HORI=1.0,
HEIGHT=2.00, HEIGHT0=2.00, MESH_ID="EMESH_2'/

&EVSS XB= 47.56,50.59, -3.9,-1.75, 6.0,6.3, IOR=+1, ID="Upper2R,
FAC_V0_UP=0.4, FAC_V0_DOWN=0.6, FAC_V0_HORI=1.0,
HEIGHT=4.00, HEIGHT0=2.00, MESH_ID="EMESH_2'/

&EVSS XB= 47.84,50.59, -1.6,0.55, 6.0,6.3, IOR=-1, ID="Lower2R,
FAC_V0_UP=0.4, FAC_V0 DOWN=0.6, FAC_V0_HORI=1.0,

HEIGHT=2.00, HEIGHT0=0.00, MESH_ID='EMESH_2'/

&EVSS XB= 50.35,53.00, -3.9,0.55, 9.90,10.20, IOR=+1, ID="Landing3R’,
FAC_V0 UP=1.0, FAC_V0 DOWN=1.0, FAC V0 HORI=1.0,
HEIGHT=2.00, HEIGHT0=2.00, MESH_ID='EMESH 3'/

&EVSS XB=47.56,50.59, -3.9,-1.75, 9.90,10.20, IOR=+1, ID="Upper3R’,
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FAC_V0 UP=0.4, FAC_V0 DOWN=0.6, FAC V0 HORI=1.0,
HEIGHT=4.00, HEIGHT0=2.00, MESH_ID="EMESH 3'/

&EVSS XB= 47.84,50.59, -1.6,0.55, 9.90,10.20, IOR=-1, ID="Lower3R',
FAC_V0_UP=0.4, FAC_V0 _DOWN=0.6, FAC_V0_HORI=1.0,
HEIGHT=2.00, HEIGHT0=0.00, MESH ID='EMESH 3'/

ﬂ15’(’)‘INEJ'W‘VI13ﬁuﬂﬂﬁ1uﬂnﬁl@)ﬂﬂ]ﬂ1i‘ffuﬁ 1

&VENT SURF_ID='OUTFLOW', XB=13.29,20.48, -11.90,-11.90, 1.20,1.50,
MESH_ID='EMESH_IR', EVACUATION=.TRUE., COLOR='GREEN'"/
&VENT SURF_ID='OUTFLOW', XB=13.29,20.48, -11.90,-11.90, 1.20,1.50,
MESH_ID='Exit Front', EVACUATION=TRUE., COLOR='GREEN/
&EXIT ID='Exit_Front', IOR=-2,

FYI="'Comment line',

COUNT_ONLY=TRUE,,

VENT FFIELD='Exit Front',

COLOR="YELLOW',

XYZ=16.9, -6.0, 1.0,

XB=13.29,20.48, -11.90,-11.90, 1.20,1.50 /

MIDNENMATU AUV UBIDINTFUN 2

&OBST SURF_ID="INERT", XB=47.00,47.50, -3.90,-1.75, 0.0,3.6/
&OBST SURF_ID="INERT', XB=47.00,47.50, -3.90,-1.75, 6.0,6.3,
THICKEN=.TRUE., COLOR='RED', EVACUATION=.TRUE./
&VENT XB=47.00,47.00, -3.90,-1.75, 6.0,6.3, SURF_ID="OUTFLOW!,
MESH_ID='EMESH_2', EVACUATION=.TRUE., COLOR='GREEN'/
&VENT XB=47.00,47.00, -3.90,-1.75, 6.0,6.3, SURF_ID='"OUTFLOW!,
MESH_ID='"ToStair 2R', EVACUATION=.TRUE., COLOR='GREEN'/
&DOOR ID='Stair IR', IOR=+1,
FYI="'Comment line',

VENT FFIELD= 'ToStair 2R,
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COLOR="YELLOW',

EXIT SIGN=.TRUE.,

TO_NODE= "EntrStair_ 1R,

XYZ=46.0, -2.83, 6.15,

XB= 47.00,47.00, -3.90,-1.75, 6.0,6.3 /
&OBST SURF_ID="INERT', XB= 47.70,47.75, -3.90,-1.75, 6.0,6.3, COLOR='RED’,
EVACUATION=TRUE./
&ENTR ID="EntrStair 1R', [OR=+1,

FYI="'Comment line',

COLOR="YELLOW!,

XB=47.50,47.50, -3.90,-1.75, 1.2,1.5 /

MIDNENMITUIANIHUNVBIIMIITTUT 3

&OBST SURF_ID="INERT', XB=47.00,47.50, -3.90,-1.75, 9.90,10.20,
THICKEN=.TRUE., COLOR='RED', EVACUATION=.TRUE./
&VENT XB=47.00,47.00, -3.90,-1.75, 9.90,10.20, SURF_ID='OUTFLOW',

MESH_ID='EMESH _3', EVACUATION=.TRUE., COLOR='GREEN'/
&VENT XB=47.00,47.00, -3.90,-1.75, 9.90,10.20, SURF_ID='OUTFLOW',

MESH_ID="ToStair 3R', EVACUATION=.TRUE., COLOR='GREEN'/
&DOOR ID='Stair 2R', IOR=+1,

FYI='Comment line',

VENT FFIELD= 'ToStair 3R',

COLOR=YELLOW',

EXIT SIGN=TRUE,,

TO_NODE= "EntrStair 2R,

XYZ=46.0,-2.83, 10.05,

XB= 47.00,47.00, -3.90,-1.75, 9.90,10.20 /
&OBST SURF_ID="INERT', XB= 47.70,47.75, -3.90,-1.75, 9.90,10.20,
COLOR=RED', EVACUATION=TRUE./

&ENTR ID="EntrStair_2R', [OR=+1,
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FYI="'Comment line',
COLOR='YELLOW',

XB=47.50,47.50, -3.90,-1.75, 6.0,6.3 /

mia‘wswwNﬁ’u"lﬂﬁﬁumwmmm‘s%’uﬁ 4

&OBST SURF_ID=INERT', XB=47.00,47.50, -3.90,-1.75, 13.80,14.10,
THICKEN=.TRUE., COLOR='RED', EVACUATION=.TRUE./
&VENT XB=47.00,47.00, -3.90,-1.75, 13.80,14.10, SURF_ID='OUTFLOW',

MESH_ID='EMESH_4', EVACUATION=.TRUE., COLOR='GREEN'/
&VENT XB=47.00,47.00, -3.90,-1.75, 13.80,14.10, SURF_ID='OUTFLOW',

MESH_ID='"ToStair 4R', EVACUATION=.TRUE., COLOR='GREEN'/
&DOOR ID='Stair 3R', IOR=+1,

FYI="'Comment line',

VENT _FFIELD= 'ToStair 4R',

COLOR="YELLOW',

EXIT _SIGN=.TRUE,,

TO_NODE="EntrStair_3R’,

XYZ=46.0,-2.83,13.95,

XB= 47.00,47.00, -3.90,-1.75, 13.80,14.10 /
&OBST SURF_ID="INERT', XB= 47.70,47.75, -3.90,-1.75, 13.80,14.10,
COLOR='RED', EVACUATION=.TRUE./
&ENTR ID="EntrStair 3R', [OR=+1,

FYI="'Comment line',

COLOR="YELLOW!,

XB=47.50,47.50, -3.90,-1.75, 9.90,10.20 /
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&ISOF QUANTITY=TEMPERATURE', VALUE=200.00/

&BNDF QUANTITY="BURNING RATE"
&BNDF QUANTITY=NET HEAT FLUX/
&BNDF QUANTITY="WALL TEMPERATURE"
&SLCF QUANTITY='VISIBILITY', PBZ=1.40/
&SLCF QUANTITY='VISIBILITY ', PBZ=6.20/
&SLCF QUANTITY='VISIBILITY ', PBZ=10.00/
&SLCF QUANTITY='VISIBILITY ', PBZ=14.00/

&SLCF QUANTITY="FED', PBZ=1.40/
&SLCF QUANTITY="FED', PBZ=6.20/
&SLCF QUANTITY="FED', PBZ=10.00/

&SLCF QUANTITY="FED', PBZ=14.00/

&SLCF QUANTITY="TEMPERATURE', PBX=0.40/
&SLCF QUANTITY="TEMPERATURE', PBX=26.00/
&SLCF QUANTITY="TEMPERATURE', PBX=29.00/
&SLCF QUANTITY="TEMPERATURE', PBX=34.00/
&SLCF QUANTITY="TEMPERATURE', PBX=46.00/
&SLCF QUANTITY="TEMPERATURE', PBX=27.00/
&SLCF QUANTITY="TEMPERATURE', PBY=-1.70/
&SLCF QUANTITY="TEMPERATURE', PBY=-0.60/
&SLCF QUANTITY="TEMPERATURE', PBY=2.30/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.40/
&SLCF QUANTITY="TEMPERATURE', PBZ=6.20 /
&SLCF QUANTITY="TEMPERATURE', PBZ=10.00 /

&SLCF QUANTITY="TEMPERATURE', PBZ=14.00 /
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&SLCF QUANTITY='"CARBONMONOXIDE', PBX=3.00/
&SLCF QUANTITY="CARBONMONOXIDE',PBX=9.00/
&SLCF QUANTITY='"CARBONMONOXIDE', PBX=15.00/
&SLCF QUANTITY="CARBONMONOXIDE', PBX=21.00/
&SLCF QUANTITY="CARBONMONOXIDE', PBX=27.00/
&SLCF QUANTITY='"CARBONMONOXIDE', PBX=28.00/
&SLCF QUANTITY='"CARBONMONOXIDE', PBX=33.00/
&SLCF QUANTITY='"CARBONMONOXIDE',PBX=39.00/
&SLCF QUANTITY='"CARBONMONOXIDE',PBX=45.00/
&SLCF QUANTITY="CARBONMONOXIDE',PBY=-4.10/
&SLCF QUANTITY="CARBONMONOXIDE',PBY=-4.00/
&SLCF QUANTITY="CARBONMONOXIDE',PBY=-2.10/
&SLCF QUANTITY='"CARBONMONOXIDE',PBY=-0.60/
&SLCF QUANTITY='"CARBONMONOXIDE', PBZ=1.40/
&SLCF QUANTITY='"CARBONMONOXIDE',PBZ=6.20/
&SLCF QUANTITY='"CARBONMONOXIDE',PBZ=10.00/

&SLCF QUANTITY="CARBONMONOXIDE', PBZ=14.00/

&TAIL/
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No. Room Use Area (m?) Occupant Occupant
Load Factor Load
1 W04 AHU Indistrial 12.9 N/A 1
2 #ieelosinssems Assembly 261.94 9.3 Net 29
3 Yieanelseia Assembly 48.24 9.3 6
4 vieeloameuen Assembly 129.58 9.3 Net 14
5 Hesfauenniiade Assembly 28.11 1.4 Net 21
6 #93 AHU Industrial 29.5 N/A 1
7 Headninau Business 44.93 9.3 5
8 tedloamelu Assembly 245.87 9.3 Net 27
9  Heuinves Storage 12.10 N/A 3
10 1’97)?N Server Education 8.76 4.6 Net 2
11 Heulizaudon Education 58.06 1.9 Net 31
12 #®9 Cyber Zone Education 91.62 4.6 Net 20
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No. Room Use Area (m?) Occupant Occupant
Load Factor Load
1 ¥e3 AHU Industrial 12.9 N/A 1
2 feaniiade Assembly 789.84 4.6 Net 172
3 ¥ieg AHU Industrial 30.96 N/A 1
4 Yeuhuues Storage 6.48 N/A 3
5 woeslszagudon Education 51.84 4.6 Net 12
6 woslna Assembly 101.89 9.3 Net 11
7 fieaoneendns Industrial 26.64 N/A 5
8 Heunuenms Storage 12.6 N/A 3
9 %03 Media Education 12.6 4.6 Net 3
10 M09 Sound Lab Education 51.84 4.6 Net 12
2.3 mmﬂqﬂummﬂ?uﬁﬁm
No. Room Use Area (m?) Occupant Occupant
Load Factor Load
1 83 AHU Industrial 12.9 N/A 1
2 Yieamiade Assembly 789.84 4.6 Net 172
3 #ed AHU Industrial 30.96 N/A 1
4 Weuduves Storage 6.48 N/A 5
5 Wowlszyudon Education 51.84 4.6 Net 12
6 teoaln Assembly 101.89 9.3 Net 11
7 Heonuonans Industrial 12.61 N/A 3
8 #esdninau Business 79.5 9.3 9
9 #ieenid Kitchen 12.61 9.3 2
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No. Room Use Area (m?) Occupant Occupant
Load Factor Load
1 Houduved Storage 5.5 N/A 3
2 1edUITEeNY Education 266.40 4.6 Net 58
3 Wiee AHU Industrial 12.9 N/A 1
4 Honuny Education 88.5 4.6 Net 20
5 #ieeni Kitchen 10 9.3 2
6 weslnal Assembly 274.27 9.3 Net 30
7 veulszaudon Education 18.81 4.6 Net 5
8 Wewduaiuded (12) Education  3.78/1 ¥104 4.6 Net 12
9 VWedImeinug Assembly 151.20 9.3 17
10 Y83 AHU Industrial 41.84 N/A 1
11 Wounuves Storage 5.76 N/A 3
12 %049 Special Mercantile 35.04 2.8 13
Collection
13 #ieq Digital Media Education 107.3 4.6 Net 24

agUSmauAuTUN Wile 909 @ uazd WNU 160+223+216+189 = 788 AL



132

HNNARUIN A

MNULTAINTTDONYN



133

1. MNLTAINITONYN

A &
1.1 MNNITONYINUBDINTUNH U

MWEWINT A3 MIenening 517 3ui fenenaugaiiesonane1nns



134
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Oxygen at floor_3 (Case_3)
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Carbonmonoxide at floor_3 (Case_1)
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Carbonmonoxide at floor_3 (Case_2)
0.0018 « COMO_3.01
0.0016 - = COMO_3.02
0.0014 - COMO_3.03
0.0012 | COMO_3.04
) % COMO_3.05
mol/mol 0.001 e COMO_3.06
0.0008 + COMO_3.07
0.0006 - COMO_3.08
0.0004 1 =
0.0002 1 - 3
o ‘ ‘ ‘
0 100 200 300 400 500 600 700
Time (s)
a a % 11 s o A ~aa
MNUHUINN 985 ﬂi1WﬂiM1mﬂﬁ‘1J@u3Jf)uu@ﬂ PFAUDIVUN 3 NTUNTD
Carbonmonoxide at floor_4 (Case_2)
00628; + COMO_4.01
o.ooos = COMO_4.02
0' gl COMO_4.03
o.oooe § COMO_4.04
mol/mol 0.0005 x COMO_4.05
0.0004 o COMO_4.06
0.0003 1 + COMO_4.07
0.0002 1 , - COMO_4.08
0.0001 -
O s ol ; ;

200 300 400 500 600

Time (s)

700

a A % ¢ o A ad
MNAUINT 386 ﬂﬁ11"]‘]JiMTmﬂTﬁU@uN@uu@ﬂll"]jWU@\iGHUVI 4 NTUNTDI

180



A a J J
7.3 ﬂﬁﬂl“l/lﬁHJﬂﬁWﬂﬂiNTmﬂWiU@uNﬂuu@ﬂVlcﬂﬂ

Carbonmonoxide at floor_1 (Case_3)

0.000045

+ COMO_1.01
0.00004
£.000035 XX = COMO_1.02
' ;%( X COMO_1.03
0.00003 -
x X % COMO_1.04
I/mol 0.0000% x X COMO_1.05
MOYMOT 4 00002 - &’Q x - X -
0.000015 X@Zﬁ X xy %
0.00001 - ™ Kk
0.000005 -
03
0 200 400 600 800 1000 1200 1400
Time (s)
d‘ a o 11 4 091' A A
MNANUINT 387 ﬂi1WﬂiM1mﬂﬁ‘U@uuﬂuuﬁ)ﬂ PAUDITUN 1 DTUNTTY
Carbonmonoxide at floor_2 (Case_3)
0.00g8> * COMO_2.01
0.0004 = COMO_2.02
0.00035 COMO_2.03
0.0003 4 COMO_2.04
%x COMO_2.05
0.00025 -
mol/mol e COMO_2.06
0.0002 +COMO_2.07
0.00015 + -COMO_2.08
0.0001 X
0.00005 -
0 ; ‘
0 200 400 600 800 1000 1200 1400
Time (s)

a a J J 3 A A
MNAUINT 388 ﬂiTNﬂimmm‘iueuuauuaﬂ”lmmmwuﬂ 2 NTUNTY




182

Carbonmonoxide at floor_3 (Case_3)
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Carbonmonoxide at floor_1 (Case_4)
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Carbonmonoxide at floor_3 (Case_4)
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Heat release rate (Case_1)
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Heat release rate (Case_3)
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Visibility at floor_3 (Case_1)
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Visibility at floor_1 (Case_2)
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Visibility at floor_3 (Case_2)
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Visibility at floor_1 (Case_3)
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Visibility at floor_3 (Case_3)
3 *VIS_3.01
30 = VIS_3.02
VIS_3.03
2 « VIS_3.04
20 x VIS_3.05
m. e VIS_3.06
15 +VIS_3.07
10 -VIS_3.08
5
0 ‘ .
200 400 600 800 1000 1200 1400
Time (s)
A ' 2 o A A
MAUNHINN 3109 ﬂi"I‘V‘Iﬂ”lﬂ’J"IiJa’”liJ"liﬂﬁlumiiJﬂﬂm‘L!G]i‘uﬂ 3 NTUNTY
Visibility at floor_4 (Case_3)
o VIS_4.01
= VIS_4.02
VIS_4.03
< VIS_4.04
x VIS_4.05
o VIS_4.06
+VIS_4.07
-VIS_4.08

200

400

600 800 1000

Time (s)

1200

1400

d' U < 3 ~ AA
MWHUINT 9110 ns1amanuansalumsueurusui 4 nsalneu



AAA J <
9.4 ﬂsm1/1aﬂﬂwmmmmmm“lumsummu

193

Visibility at floor_1 (Case_4)
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Visibility at floor_3 (Case_4)
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