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Surapong Supraditarporn 2013: A Numerical Simulation of Fire Evacuation of
Mechanical Engineering Building via PyroSim and Pathfinder. Master of Engineering
(Mechanical Engineering), Major Field: Mechanical Engineering, Department of
Mechanical Engineering. Thesis Advisor: Assistant Professor Nathasak Boonmee, Ph.D.

77 pages.

This research presents a numerical simulation of fire evacuation of Mechanical
Engineering Building via 2 CFD fire modeling programs; PyroSim 2010 and Pathfinder 2009.
The objectives of this research are to investigate the building evacuation behavior when the
building exit stairs are fully available and when some exit stairs are not available, and estimate
the building evacuation time for each case. The Mechanical Engineering Building is a 5-story
building with approximately height from ground to roof of 25 m. The building is 30 m wide and
60 m long. There are 2 exit stairs located at the center and at the side of the building. The building

occupant load of 1477 persons was estimated according to NFPA 101 Life Safety Code.

The simulations via 2 programs were carried out for 3 cases; Case 1 all the building exit
stair are available, Case 2 the exit stair at the center is not available, and Case 3 the exit stair at
the side is not available. The study shows that when all the building exit stairs are available, the
building evacuation times are 492 seconds (calculated with PyroSim 2010), and 322 seconds
(calculated with Pathfinder 2009). In the case where only one exit stair is available, the building
evacuation time may go up to 592 seconds (calculated with PyroSim 2010). The main reason that
make the building evacuation time increases is due to congestion at the exit stair entrance on the

5th floor.

Student’s signature Thesis Advisor’s signature
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Property Description

Name Name Of occupant

Exit The exit for the occupant

Speed The maximum walking speed
Delay The initial delay before motion
Size The radius of the occupant

Color Color used to display occupant

Coordinate Location of occupant in 3D space

1307: Pathfinder Technical Reference (2009)
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Decision Option Description
Speed The maximum walking speed
Delay The initial delay before motion
Size The diameter of the occupant

131: Pathfinder Technical Reference (2009)
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o Ussianfonssunisidorms | wnaitud | maowgdlderms | swoudlderms miiean)
%“u D4 %aﬁ’m (Classification of Occupancy) (5.3 (Occupant Load Factor) | AMUI™ | Fixed Seat | 91U3Y
934
1 101 Houngeoslilih ufidssuas 30 lutiauegilsz NA. NA. NA.
102 Woufuveq 5309 (Business Occupancy) 23 lutiauegilsz NA. NA. NA.
103 #04 Fire Pump HourTesnuszuLATeana 48 lutiauegilsz NA. NA. NA.
104 | WosiTouuazalfiian1s | §309 (Business Occupancy) 34 93 4 NA. 4
105 ﬁ'mﬁﬂuuazﬂﬁﬁﬁmi ‘Qiﬁi] (Business Occupancy) 36 9.3 4 NA. 4
106 ﬁ'mﬁﬂmmxﬂﬁﬁﬁmi ‘Qiﬁi] (Business Occupancy) 36 9.3 4 NA. 4
107 WouRuveq IALYDA (Storage Occupancy) 66 lutiauegilsz NA. NA. NA.
108 | Tasamaannsaous QARINNT T 500 9.3 54 NA. 54
(Industrial Occupancy)
109-110 | Hewh 31e-nds 539 (Business Occupancy) 42 lutiauegilsz NA. NA. NA.
flufivhnnssiian FUYNAU 630 1.4 450 NA. 450
(Assembly Occupancy)
Swouausui 1| s16 516
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M1919N 5 (919)

i Ussianfonssunisidorms | wnaitud | maowgdlderms | swoudlderms miiean)
%“u D4 %aﬁ’m (Classification of Occupancy) (5.3 (Occupant Load Factor) | AMUI™ | Fixed Seat | 91U3Y
DEN
2 201 dninauazioe lj’iﬁi] (Business Occupancy) 300 9.3 32 NA. 32
910158
202 | HosSeunazlfiians | 5309 (Business Occupancy) 290 9.3 31 NA. 31
203 | HouSeunazlfiians | 5309 (Business Occupancy) 195 93 21 NA. 21
204-205 ouhane-nds 309 (Business Occupancy) 33 lutiavegilszs NA. NA. NA.
206 ounioaliih fiuiiduasuas 12 lutiavegisz s NA. NA. NA.
207 ﬁﬂﬂﬁﬁﬂ AUV (Storage Occupancy) 12 llliﬁﬂ‘uﬂgl:ﬂizﬁ”l NA. NA. NA.
Woarmina ] 509 (Business Occupancy) 36 9.3 4 NA. 1
WoesearaninIn | §3n9 (Business Occupancy) 36 9.3 4 NA. 2
2 Y04
Woszam FUUNA 18 1.4 13 NA. 13
(Assembly Occupancy)
Swounulusuii2 | 105 100
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i Usziantanssumsiderms | vwaitudi | mmwadlderms | swaudlderns nieaw)
q‘?u 1004 %aﬁ'm (Classification of Occupancy) (3.1 (Occupant Load Factor) | AMUIY | Fixed Seat | 9149U
354
3 301 Wouaya YUYNAU 64 4.6 14 NA. 14
(Assembly Occupancy)
302 HouinAzHe 1 5§30 (Business Occupancy) 60 9.3 6 NA. 6
303 HounAzHe 2 5§30 (Business Occupancy) 60 9.3 6 NA. 6
304 WoannAgEa 3 5309 (Business Occupancy) 49 9.3 5 NA. 5
305 Wo91UdTe 1 5309 (Business Occupancy) 48 9.3 5 NA. 5
306 HOI91UI0 2 ‘];iﬁi] (Business Occupancy) 39 9.3 4 NA. 4
307 Y GRRRUBLL 3 ‘];iﬁi] (Business Occupancy) 39 9.3 4 NA. 4
308 NIV 4 ‘ljiﬁﬂ (Business Occupancy) 36 9.3 4 NA. 4
309 Woulfians 5319 (Business Occupancy) 67 9.3 7 NA. 7
AONNIADS
310 Woulfians 309 (Business Occupancy) 67 9.3 7 NA. 7
EULUL
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i Uszianfanssumsiderms | vwaitudl | mmowgdlderms | swaudldernts niaeaw)
%“u 1004 %ﬂﬁﬂﬂ (Classification of Occupancy) (»5.3.) (Occupant Load Factor) | A48 | Fixed Seat | 91U7Y
354
311 WoqUs500 1 PUYUAU 115 1.4 82 NA. 82
(Assembly Occupancy)
312 WoU55010 2 PUYUAU 60 1.4 43 NA. 43
(Assembly Occupancy)
313 WoeUs5010 3 PUYUAU 51 1.4 36 NA. 36
(Assembly Occupancy)
314-315 Houhae-nds 309 (Business Occupancy) 33 lutiauegiszs NA. NA. NA.
Common Area 77 N9 (Business Occupancy) 121 9.3 13 NA. 13
Swuauluiuz | 236 236
4 401 | #e9¥in®1138 14 ¥eq | §309 (Business Occupancy) 295 9.3 32 14 14
402 | #eu¥in®19138 13 ¥eq | §309 (Business Occupancy) 273 9.3 29 13 13
403 woulszyy PUYUAU 72 1.4 51 NA. 51
(Assembly Occupancy)
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i Ussianfonssunisidorms | wnaitud | maowgdlderms | swoudlderms miiean)
%“u 1004 %ﬂﬁﬂﬂ (Classification of Occupancy) (5.3 (Occupant Load Factor) | AU | Fixed Seat | 91U7U
354
404 Auditorium FUYNAU 165 0.65 254 NA. 254
(Assembly Occupancy)
Stage FUYNAU 58 1.4 41 NA. 41
(Assembly Occupancy)
405-407 ouh FUUNA 33 lutiauegilsz NA. NA. NA.
(Assembly Occupancy)
408 wos T fiuiidvasunsy 12 lutiauegiszs NA. NA. NA.
409 Mo Pantry ‘Qiﬁi] (Business Occupancy) 12 "lliﬁﬂ‘u’f]ﬁ‘l:ﬂizﬁ”l NA. NA. NA.
Swuaulusu 4 | 407 373
5 501 | #euine1138 11 ¥eq | §309 (Business Occupancy) 235 9.3 25 11 11
Common Room ikl N9 (Business Occupancy) 36 9.3 4 NA. 4
WouRuveq 1A1UUB (Storage Occupancy) 24 lutiauegilsz NA. NA. NA.
502 | #ewine19138 13 ¥ee | §309 (Business Occupancy) 273 9.3 29 13 13
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i Ussianfonssunisidorms | wnaitud | maowgdlderms | swoudlderms miiean)

%“u 1004 %ﬂﬁﬂﬂ (Classification of Occupancy) (5.3 (Occupant Load Factor) | AU | Fixed Seat | 91U7U
354

503 wolszau FUYNAU 38 1.4 27 NA. NA.

(Assembly Occupancy)
504 WoadvBuazyIms 309 (Business Occupancy) 130 9.3 14 NA. 14
ABINT
505-507 #ouh 5309 (Business Occupancy) 33 lutiauegilsz NA. NA. NA.
508 wos Wi fiufidvasunsy 12 lutiavegilszs NA. NA. NA.
509 Mo Pantry ‘Qiﬁi] (Business Occupancy) 12 llliﬁﬂ‘uﬂgl:ﬂizﬁ”l NA. NA. NA.
510 94 Control ] 509 (Business Occupancy) 18 "lijﬁﬂuﬂﬁjﬂiz N NA. NA. NA.
Auditorium

Suaulus s 99 69
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i Usziantanssumsiderms | vwaitudi | mmwadlderms | swoudlderms miiean)
q‘?u 1004 %aﬁ'm (Classification of Occupancy) (3.1 (Occupant Load Factor) | MUY | Fixed Seat | 9149U
934
6 | manh Exercise rooms with PUUUAU 284 4.6 62 25 25
equipment (Assembly Occupancy)
%’uaaa Exercise rooms with TFUUUAU 240 4.6 52 25 25
equipment (Assembly Occupancy)
swauaulusus | 114 50
Sruaudldermssaianun 1477 1344
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