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Abstract

Background: Fire is one of the most perilous phenomena, resulting in human and financial losses. Hospitals and
medical centers are among the places where a large number of fires occur every year, making the timely evacuation of
patients, individuals with disabilities, and staff crucial. The aim of this study was to simulate and analyze the emergency
evacuation of individuals in a hospital in Shiraz City, Iran.

Methods: This study was performed in the treatment building of a hospital that lacked emergency exits. Evacuation
simulations were performed in both fire and non-fire modes to investigate the impact of smoke and combustion
products on the evacuation time of individuals. Fire Dynamics Simulator (FDS)+Evac and PyroSim software were
applied to simulate fire and evacuation.

Findings: The results of the emergency evacuation simulation showed that under normal conditions (without a fire),
the average evacuation time was 815 seconds, during which 295 individuals successfully evacuated. In contrast, during
the fire scenario, when the ventilation system was either operational or non-operational, 10 and 32 individuals,
respectively, were unable to exit the building after 900 seconds.

Conclusion: The results of this study demonstrate the crucial role of ventilation systems in preventing smoke from
reaching the floors, by making emergency exit doors available.

Keywords: Simulation; Fires; Emergency evacuation; Medical center

Citation: Omidvari F, Mehryar R, Jahangiri M, Kamalinia M, Sotoudeh M, Nikaeen G, et al. Simulation of Emergency
Evacuation during Fire in one of the Hospitals in Shiraz City, Iran. J Health Syst Res 2025; 20(4): 390-400.

1- Student Research Committee AND Department of Occupational Health and Safety, School of Health, Shiraz University of Medical Sciences,
Shiraz, Iran

2- Associate Professor, Department of Mechanic, School of Mechanical and Aerospace Engineering, Shiraz University of Technology,
Shiraz, Iran

3- Professor, Department of Occupational Health and Safety, School of Health, Shiraz University of Medical Sciences, Shiraz, Iran

4- Assistant Professor, Department of Occupational Health and Safety, School of Health, Shiraz University of Medical Sciences, Shiraz, Iran

5- Department of Mechanic, School of Mechanical and Aerospace Engineering, Shiraz University of Technology, Shiraz, Iran

Corresponding Author: Mehdi Jahangiri: Professor, Department of Occupational Health and Safety, School of Health, Shiraz University of
Medical Sciences, Shiraz, Iran; Email: Jahangiri_m@sums.ac.ir

V¥ s IF oyled /¥ o Jlo [uollis pllas ciliions abre .

https://hsr.mui.ac.ir

"pand Apadoud si xaom Jeulbiio syl papinoid ‘winipaw Aue
uI uononpoJdal pue ‘uonNgLISIP ‘asn pajoLisalun sywIad Yorym ‘asusdi] pariodun 0f [e1oJslitio)UON-UONNGLNY SUOWWIOD) aANeal)) ay) JO SWLIS) 8yl Japun paingLisip a]o1ue sssode-uado ue si siyl @



http://dx.doi.org/10.48305/jhsr.v20i4.1568
https://orcid.org/0000-0002-6725-2339
https://orcid.org/0000-0002-4703-2523
https://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

DOI: 10.48305/jhsr.v20i4.1568 Vesnu Publications

3w G jlow I (S 38 @92 Glo) 99 (55! ol Adni (g jlwanw

|y aaae ol 38 Sou g aliae LG LS oaiae (D75 Sl sge Tyl e Ly (05l gusel abold

LR
Ul 8 dn SO ez 3¢ loys 58T e 5 a0l sl 3 55T o 3525 4 1) Glodas b 5 Sl Sllust & Sl oy o 5EST6 st 51 SO (65 5w 8T td0NRR
b 5 (Silaacd bl i alnil 5l Coa ol sy UL Coenl 51 OLSIST 5 OIS 3131 0l adind ¢ > oan 5 Bl oo BLET WOT )3 G (53L 5 sl
390 3 e Ok sl 51 (S8 3 (65w T Ol 3 313l (61 ks

3395 B30 gy S G O3 5 G o 55 55 4l Sileas (L3S e )1kl (s D Ol OS5 Glays Ol s addllas oyl B9
3 8 oslizal PyroSim , (FDS) Fire Dynamics Simulator+Evac SI5le 5 3l adsss 5 5 (SSlmand  glaie Al plasil o1 B ki Olej (595 (Bl el DU puamms
o e Ol 53 ks i 5 YA0 ples Ole ol 53 53 4B AND (o O5k) (9ole Tl 55 i e (e o7 315 LS (6l bl it (65l s KA,
A3 53 adb Qv Oley Ode 55 Olazsl adsns 4 536 45 Y40 I & YY 51 gﬁij:qg.x}:_,iubyl;b_&;z”q}qjghws\f
..sﬁé)ua,é\cjjik;bg):[):l:)l}LJ,.:J:..»;).\L;:JJ;)'IJ?&_.LL‘C;lj.:.l:Q:};Q.E.»)jlgg;}l,.-):Qﬁébwwﬂjlél’a.\»T@bggu:‘5;47;.35

S35 ol sl Al tla - ¢ 5luans 1SS (o lg

S B ol g Gyl sl Al (ilwdmd dome gy (3 omlS et odgte (ime WS (siee xSl Loy Jlyge ebls (g)lgiel 2gl
YR =Fee o(F) Yo NP Coolls plla Sl Al o 3l pnd (503U yLows

YRR N0 il b VEOY VYA lie bk VYV tallie dL o

(5) el yl)95 douda

o leis b )3 318 gyl lasl dlss (o5lwans 3L Sl -
gloolible 2 ladl 455 bt e 2L e g e Shls & El oty 5Sblas ) LSy s39istl
ol s e 5 sal, o ) ol ol .l 4,8 & Loy ' ’

o b 9 P9 S0 ) & )92 (£ 0 s s . .

T _ S5 58 Ve dgis allw bo jo S )31 (V) 25l o0 2929 4 |y (slosas

el S oo Sl ad5S g9y 2 €S gl Uly 5 llew g5 45 | o Bos . A e S e ]
3)ly g oS Ngd o g yme (G dy 3 YO+l g 4RI (Gjgu i

Aoz 51L(V) 23,5 o arols iyl Jby 0yldee ¥+ 4l Sodp a
5 byl oy 8l o 3l mOi 2 &y ool Al &8 Ll
5 ol dgng e @ S1ho ol 50 (V) a b o Sloyd — il gy S1he
G 55l b slad jlew 9 gl 331 jo—aa 5 5 5 Il sl 6
Sl Gy dlasy 5l S i (gl &S SLeladl LS ) el iy o)l dgag
alax 3l 3ays 5l —8b lasely wu b LialS 4 by pe Claaged i oo

V) MmO a5 lej 5 253 gl SaS e (s o1l sl
dib dw sl K Gp GBl o a5 358 Limgs o o, Ken 4 ZE-MiN
(FDS) Fire Dynamics Simulator+Evac ,ljsle s jl «wé )8 <9 o
Jolge 5l ol plasls g la mgy3 (0,0 48 3l Lo gols .63, ealaul
2 &S hlSan o Wei adlas 1o (A) aili oo lislogs 51 530 455 1 oo
s g 05 eslazwl FDSHEVAC jj8ls 5 5l s plosil dads 95 oleidi b G

slop b oLl Jlais o o8 p diwgy O)yeo a0l )3l By ol LS 1o g ol log 2 F @) | cuenl plo sl gL P
b letl adls cglize Sl €5 sz o (ygmn 9 55 S50 0 Sl & 455 52 30 oy oLl 5 318 455 (sl 5o 515
Gy oS Gloj pogmad 4 )b AL S )3 ool Sl (g S sl G b 3l g ha ] o gldmd daylyd ol )3 s iy IS

N8l 51 oS s Mikulik a3 (1) ails o 381 es > 3bj Cant] ey brzgs el 5 (b g i bl oLl s

Ol 3l ilud (K33 pole olKtily cculigg 0aSutils G eul 5 (148> Culligy (i 09)5 5 (970l ClaS 3 e ) bt )
Ol Gl s ixino olKuiily lab lgn g SKolSe pwine 23Sl Sl 05,5 ¢jluiils -V

Ol il jlyns (S pale olRly cuiligs 0aSiily S oul g (gldd > cubligs (widine 0g)S wliwl Y

Oyl ejlyad jlyad (K3 pole oKl ccailipg 0.l )l ioul g (glad > Cudiliny i 05,5 ¢ )boliwl —F

Ol 5l s aino olKuzily Lab lon 5 Sl wiine 208l «SilKo 09,5 Ayl yolis, S -0

Oyl el ¢l (Sds pole olRuisly cadligs 0aSily IS eyl g (sldd > Cudligs (cwdige 09)5 bl ¢ 5 pKilaz (soge 1 ggumn oo g3
Email: Jahangiri_m@sums.ac.ir

¥4y VEY s ¥ ojlacd 1Y Jlao [eollas pllss ol alora

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
https://orcid.org/0000-0002-6725-2339
https://orcid.org/0000-0002-4703-2523
http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

Okwslos 3 > 03 ol sl s (g luacs

Lulyd 3 JuiSly (Sobel g By cpl & @y gl Cuonl g 558 bl oles
5 15 pse 5 oy ST L Sl bis & gla o 15 )]
M3 2V sl Comnl Sl Sl @Blge 53 039 4 bl b 5 aidy
e b8l gphlaol alss (gilwand Saa b jol (iagh wwol
Oloj > alsd ploj ials 3o (gla sl () 5 jled ol o
939> J> a0l gg b bl o 3 oloj ) pog—ad 4 38l g5

i pbol el oo Hloay (Slyint Sllguace

Lagdis,

WAA Jlo olo y5 50 5l o (sl jlow 51 (S5 leid b )0 adllas ]
g BBl elisl (bl 5 Bgateo S35y e 4 2 Sy
{NICU2) Neonatal intensive care unit (Obstetrics) OB1
OB2 «iSan aib )3 olKled g 53lg,gw 85 (NST) Non-stress test
2 ol s lasl g @idsilesy 5 Sl a5 Jos (361 5 olSil; NICUL
s g g Lol (295 90 b pledlw opl.cc il )8 ped ddls
S ilodand cpols imgs 13 Dg dgdume ($ains plovl i > o (o)l
B CES Cpgo Gy o o 3 o0 g 2> b )3 oo 33l adss
S 25 )3 (e 290 38l 295 ploj 2 (Bl CUg—ae g 390
Laly G a8 V4V a5 s PYIoSim Jlials 5 5l b jlow aidi (gjlwedly
Caa eymorad 43,8 odldiwl ol Hlai 3)g90 (gLt i i Cas (SIS
A5 odlawl (V) FDSHEVAC Jlj8le 5 £,0 aoes jl ad5s 5 50y (gjlwdend

LEE-WF 45 ot cdb o 0l8l (o)lile 5] adss (jlwwde S
a5 il wan s o> :(Emergency evacuation-without fire)
5 Slwe oamlie 5l o oS Clelbl 4y as i b bl oyl ylow 51 (5 las]
s 3 LS 5 hlew 5 pel @l dlass b jlon Ugs—me jl Giwy
ol il olaw ¢ IS yob 4 b (58l 5 40 S5 &y 56 g iso
Ohlew dlaw a8 b g3 5 s 0 EE-WF (6905l 59 )85 YAD aJ55 g
Glucd b 4ol y mllae ke )lS S 5 358 el @Slis 3 lalen g
2V gt Gillas (Y VF) Gy Sldllas g lilows 3 39290 Ll 4 dog
5 Jol imeiins b slaaboly )3 33l &8 oy 35 G i oy
WS 4B)S las 3 adl e /YA /YA /XY G s 30 ped

Obwlog clld (oole el ) (giloand gyl ol 3 sl g2l
b cpl 3 a8 ploxl lalyen ol 5 low (pdy Jai jl )b 2Slas 4
Oloj g €S Cas g B jemas Jloyd leidlus )0 425 YAD ggemme
ROV JURN TR B PRCSIE APV T PWES)

sbess u.th L;‘l> ua)ﬁ L Lg)L.:w :y)Ls_».' L)"l 2 ipgd dy)L_w
33l zgys o i slass 3t b s plosl 6yt sla 3l 50 34390 LI
s9—ins Sloyd laidlow )3 48 VYV goemme j0 cdls oyl ;3 00,8 o)y
(¥ Jgds) acsls

BLS| s de3g (g (g5lawdn b (b ol 10 ipaws (g4,
308 oS gy 2 lge b b A plosl (s slogghl (S 3 25290
D9 (500032

ol bl zls 3,3 eslitwl (ojlwans e FlexSim Healthcare

oley pials cas i jlon Gl o)l cqa (Slolidl 8,5 4 a5 sl
oloile o bodllysiod yuis ol Ll ol Lib e e cias & alss
b ) a3l e 4l ey a8 Mol o Sl Ko e ala
Jilas (S 4 (Sjaal (GUSIS  man (slbcudgias (ol (o lazsls Jsl
slagingsy sbe (V1) 39 381 a5 ol 5l lge (il g Jlo o )k g
Ol pasis Ban b lpl 13 3 (ilwdud dige} 5> 0 plosl Cllllae
2 Gilmwdad g 33l S > izg )3 L o 2Nl L8 0god ol il Al
VV8) 2l o Jloys — gidligy STpe 9 oiofon J 56 niSo

B P 3
Pathfinder FDS+Evac STEP Simulex [Exodus a L . »
FDS+EVAC dal3ble 5 opl 5l (S5 (00) 35,5 o o3liul ...y VISSIM
8 Slaios 35 p0 g Yeoo Jow o ol Jgl Sl 45 2 le (V)
bl drwg WS VTT

bse )3 456 (gjlwand jslate & 38le 5 ol Pathfinder /i)
dzjp 4 S gk 4l Ml (Giluand ol Glacubl caz 4 g S5
F 5 335 (50 )18 o3liiual 3)90 (55550 y5b a4l (el UL
32590 gloj 9 290000 8 4 gt e o il oS Slubxe
3 oalizl b ail oo i ol & ey sl lezslas 53 1ol 31,31 o),y
S S18 Cambge bl lai3)90 (Ko (g A Jde a9 )13l 5
Slosli ol b a0 9 33)5 oo (s o 5l o > LSS 4 01,8
V) S50 (it Jai 3)90 Cumbye ) 33 g3 0l iy (glayrme

5 ot Sealiys Slsand | S5 )3l cnl FDS+HEVA fis)e
W15 50 adss K9, g il lojen jeb 4 Amd 0 0jla] 45 sl Al Jio
25 gl (51 g o3l e BB ()5 a5 5 kg ol 5 U Comer
3 2l 4 plS 5o 4l 5 G ilwand a4 B lley nl (pren
Cons & 45 Mo 5 &8 > ca b oLl ldla s ol p> a5l
iy blpd 4 g by pileSly Jlw b i 93 sbaalls gl Jonsly
Bl S Gygo 4y 00 bl (sl lgd plod o o yigy cpl 50 3,5 oo il
Pk 4l Sl & 55 o Jos 06 o sislo (95 sl g oS
5 L olgs S asile a5 Jls 53 3,8 50 b I3l 5 ol S e culin e
I il 5 eatis Gluogad Slg o &S Lles oo 1) 58 4 jase
Jole Jao o )l38lp 5 ol 55 oolatl 5yg0 (g, il ausls |y 35 &) o5 asce
iyl j3 3yl S sy cas 5 el (Agent based model) L
45 Kg) 33,8 yp 9335 oo o3litul (elaizl g9y Jio 5138 8 (S >
e gy g Sloy g () Lrgys (wled slapgiiogs 5 Lagys
sl jl5ale 5 cpl sleslat wl b (ool cldllas .05 oo 425 ) u..j 97
s(V) Ol)Lgon 9 u.a5_1z|) u'}_JU_A alos "j las o wloa
5 Khan (4) ,LSen 5 Wei Sgls (V) ), 4 De-Ching
{Y+) ohsesn 4 Kong (1a) Valasek 5 Glasa (VA) Lo
2,5 o )lal (VY &Y) ), 8en g Lei (YY) Ko o Hostikka

9 g e ey iy aile glyzo bl 5 g colgs £o8g 4 agi by

VY Glise; /¥ 0jlads 1Y+ Jlo /collis pllas ligios aloxs

Y4y

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

RIP| OV PRWPINAH

(V 1F) o RT3 436 )8 3 (5 s g 133 oy 9 3131 55 o Sy puallis ) Jgan

(438 y3 yio) &S ja Ea8 g

¢o-"0 \/Yo £ ./y-
¢o-"o
Ao-940
$o-"0 VYo £ /Y.
¢o-"o
¢o-"o
**\Yo-\Yo  *go-To A=
VVo-\Yo ¢o-"0
VYo—-\Yo ¢o-"\0
VVo-\Yo ¢o-"o EETA
VVe—\Yo ¢o-"lo <[o—+/4
VVo-\Yo ¢o-o EEVA
VYo—\Yo <A\
VVo—\Yo OLGT (2 55t Hluds
\Yo—\Yo Laasla (258 lada
VYo-\Ye N — /A

olellans)
Sl
sl&abe 5T
obs,ls &5slmals
Slas
olass sl an
Sl NICU
oS,
3l 8l yan
Ololays OB
olas ol yea
ol
Pl Oloo L
5T ,laws
s33lsle g, s Hlass
obsls

NICU: Neonatal intensive care unit; OB: Obstetrics

.y (FED) Fractional effective dose 3. 5 395 jliil ogou

Lyl

Ty Cumdg PYroSImM ,lzéle 5 15 a5 550 ylois b duwdis Ciyyas 5l e
VIS 88 8 )z 2)90 ISR 93 )3 Brp 85 S 5 g
Iy PyroSim ,l3sls 5 s b it ol wl b ol o los L caliseo clids
a3 o ylis

@b e gt b o o)l )b S] 4l il i
o Do gl Sl 53 50 3590 liwjlens )3 ()l 45 (giluand
Cawl 04l BV Jods 30 5y oy <l

Canl 0 0303 i 2,8l g5 yloj 40 Jgl dids 13 3l )8l xezs ¥ IS 4>

ot 3t ol b 5 o 13 23] 5y lla] 4155 s ol
A5 (g3l FDSHEVAC e 5 olioslony (IS sLtb iy 5
e 4y yrd alelw (38,5 o 3 Ly 2> olej 53 381 )2
8,8 o 45l e

CiSon i aboly 1S 5 5y Slawli 35U 51 Goye F JSS Lolaol
S il 58 o BB 51 el g 4 955 93 Yo 4l )3 5 05 g9,
L A8 o C8 e i o 4 Bl o S (Blyin] Clgams g 393
Jbd 45005 alobis a5 cpl s @y Lol g oo Wbyl 5)lg 30 ¢lo csiS
3,5 oo Jol ate (glad 3)lg 93 ¢ Jgl dibs )> o HLid ool b il o
il 315 393 ey g5 ailolw | (3L (slgp )b 4 dagi b loj cl o Lol

Dy 0 8052

Uy Gb™ el L7

Oladale Alde Glisb a0 ga go & A0 slaas Y Jgaa
SO P B9l gu e
Ol alaal | o ol slass

Jy s gyl

£ B9 ybw

123 1 fs\,d

YV Y40 [

Lr‘” L5'>L° ]aal)_w » d)l).la_.ol du.l?o s L}" » :f)LQ% LS?")L—”’
sogle) (sl (295 o A 28 L g (8 YAD) &y 2929 e
035 (il (Lol (295
GUl sl Gigsy )0 s a s <l 0 0ldl g )la S ddst g5l wdu i
oskaie (pdy )5 Okl 5 (gilwdnd Cas BSan atb 5y il
Db Eopb Gy leidle Lol 5y sl ) B Sy L oS AS o)h in
Ghlsl 4o gilwans Hloj e g lglKe V agyylaw ol 13 Gy )b liee
» Q}Q}Wﬁjﬁ 4 dogr b b ad)S i o (dsls Aee) aids VO ol il
Wlo (b @bl o Blysl clgas 5393 zeosi b 93959 jl (655l
S b s, S B Gl o gl sl 4l ICU (Jos Lol
o3t saslel (5,5 3 o S5 5 s sLaeilalw (535
w0l )b 23l alus 13 4005 Bl ey 8 ol I Bam 0 )5 (ilwan

Y4y

VEY s ¥ ojlacd 1Y Jlao [eollas pllss ol alora

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

Slow G 5 ol sl alss (g jluans

PyroSim ji381a 53 ya o aseu y3 Glaiiles Slids clials g Lids cuadge ) JSub
ALl ol g 4 Lo e 355 o dilaie 5 Sl BT 4 Loy 0 6K 55 i D s

OiB0 4 Caus 4l opl )3 290 HL il gy 405 ol 1Bl (g5eled, 99 G 09 la Hu ul B dulAh ley (g jleudands alis Y Jgua
Hlasl s 4 (65900l Cuomd sl iy g dor5 wilelw (4lyl> 45 OB i3 398 Olieaslass aliSs (5la g ylice
A3l o OB ciond I 5oy ¢ Blynl llgams yida Il alydsalaas gl

ANo/- AMY/A 3 Yao \
S AVAA Y
AA/A Y
\ARVAT VAY/- \ Yyv Y
Ve Y
VAY/- Y
wva/e WA \ Yyv Y
WVe/A Y
AAV/A Y
N ouldind b Jof diads o2 9,3 ya ol 3 pand (5 jlesdandd ¥ JSib YYo/v YYV/E \ Yo ¢
(FDS+Evac) Fire Dynamics Simulator+Evac ,l§la ;3 YYVIA A\t
AREVAY Y
Wyl 5o (gilwani loj 50 o8l > cobld onimy L ¥ IS
JUSTRISAR D RV NI RIVRRCON 1L U NGNS s S BSOS /2 P ol b culi s g 431,51, sean 4l JS 39300 a5 o
Gl 0 428 )5 Croud &Syl > & il 00,8 g (i3l cou b &) (adww &jgloe
VEY e ¥ oglad 1Y+ Jlao /ol pllss ol alora Yar

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

RIP| OV PRWPINAH

900 .t (o

Ao gg0 dilobew L Al5AL slaile ) ya (oruy g 9y 90 Ol jlass Gladdleu ja o gu HLildl 6 gad (¢ jleudand W JSub

015 pll lacgiluvand )3 514 porde ol b aisd)S sy 31,3l sl /Y
(VO FF) B9 o (sdo (lacaml Jlos Widpwy FED ) lse oyl 4 51,31

alee 5 g ool 3 osile Bl 33l slast (il ggp ki o
olej Jsbo 13 FED (ja3ls oy (Silo # S0 a0 385V + (sl
ol i3l 3 osilo Bl 33l Caollus Copmidg

g ol g 31p> Gloj 0 8l o) has] 4l (g jlodeid gl
e &y g5 dlob (19 9 G2y lej 2 38l g el 4l (gilvand
gy dasd | laislo ;0 290 Hlisl ogou V S .85 G jao 4l A e
Sl 3B S 393 ¥+ agli 3 amd o ol Giliseo slagyle; j3 1) Buy
Fooagl 3 nleioe gy G )Ll & g9yd g ol 485 ) By
Slelis)l )3 393 b oo 2> g9y (il Claxd jom & (ol Jd> @
a3 sl 48,550 )5 1y sl GBI lie s JS g 515 )13 UL
03,5 Iy iol38l s &y 390 4l Cueleis g oad yy 290 5l wlibs S A
4 bl g adl o S (Blynl Glgame 090 a5 ol Jd> 4 el
55 4506 slaailels & Gl g )b ) JUk Slib 5 Ul cow 4 28 >
2 ol sl Lol 03,55 3985 ey 4o 4 Qe e 4l b agd ol b jue

sl 03,8 oy ol i 4 blE e

20 43t (i

bl ol 03l &y B oS (5 Sluali 3BT 9y L ¥+ 4l
ol yidiio JolS jobo 4y 393 jgin oSyl Jdd 4 L& 4y 10 g joo >
M;PA,MMJS)JL‘PR agl Bl e o Ve el
Mo ) OB (slaizn Sl (S o 9 Moo (201 jio 4 2> b6 OB
Wy oo j yie Yoy g Cuwl glitie Calisie blis jo

b & loj e b3S L caliseo blis jo 080 o cubld b b 3illas
3,Sles Sy 4, OB a5y 3 b oo LialS Blynl cllg ase g 393 3529
o <0l ol & Bl Sllsans 5363 ey 03 g 9y0l) )3 58 wloles
2 eobej cusdS bl adl, alS e VY 4w cubld agl A+ cubdS
ol g dlsoly (uiliyel (sielandly 0lilgs dlas jl CaSan ddds L L
Sl ieS a4 cnles )0 g 4SS oo Ty LialST a4 ol 8l as el LS
sy g plo B

13,5 e e (Y8) McAllister 4 Purser o (Ya) Purser clagss )
g oo (635 il o3 3l il /Y b o o FED (500 oS y0 oS
9y49) (63b5 S e Ly alydl d oy o +/Y 4y FED (30 (89 < piomon
S 303l g bl 2l (o ol 4 gl S o Ce s g ads e
Joleo FED 30 (giny (Sl oo ol s 5500 (52 (slo]

= I
o
w

Ol jlass Gladales SSan dlsbs o e caeun j3 Slide lagle ) ju (5 50 ¥/7 gl ) Hu ul 81 was culsls ¥ Jsud

o lolan b oy )30

40

VY e /¥ oplads 1Y+ Jlo /collis pllas ligios aloxo

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

m OB
m STAIR

m ZIRZAMIN

m SALON

35

(%) 3 ol

0 100 200 300 400 500 600 700 800 900
(458) o

Olsloss 3 2 52 Gl sl adss g jluacs

m EMERGENCY m RADIOLOGY m KHAB

1000

945 ilolea guary 53 9 90 lina Ly Glaidli (iSan dllads (ElEas S Hu o) coan s af 31wy il & Jsib

lisee lids ) (gilwdnd oloj 50 a8l Lo cublb ouiiS ol A Ui 0.05
o 290 dib o Sl e VP Ll o)) )5 a8 Al ples s 0.04
3 oy 45 LS A 0 5y Sl 501 53 LS Yo 4ol 3 .c8)5 )3 0.04
ol gia ¥e Ll o 5 5 0l e yiao o3l 125 s ol eoliél 3lis ] 4003
3
Y ei 4 a bl o joo 10 Cobll GSen 4l S 0 Ave ails nggi
33 cubld Bl (loj cpl p3 a3b o yio A 513l Ld cubls sl o 4 0.01
5 Olli g U)o 3 9 pe Ve OPlig e > e ¥ gl il Joe 301 0.01
Y e ol JBlis giglilogy (i 53 ped Al )3 Ay o yie ¥ 4 OB 0.00
- R . 0 200 400
yien 3 e Ve & glyy g Slasl iy Sl (B yo g e (48 o
3 J

olitle San dib ) s b ;o ol,8l b el [ Slis 4 s
b a4 by yaye b ey loj p 218l w0 culild lvses illas il oo

600 800 1000

o (FED) Fractional effective dose jaila ol jauis £ Jsid

Wy ylo B 51 S 4 00 CublB asl Av e los > wolys g il yials o aleles by ooy g3 9y 90 Gladdles yu gloj I sk

vy | _

900 446 (¢ 20 43 (I

40 9g0 diloleu (y gus AliAL slagle ) ya (oouy g 9y g0 GladAlen jo uga HLAESY 0 gad Y IS

V.Y uL.uAA) I¥ o jlos ¥+ J ol ol Glaass aloe

AV

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

I 5 (gl stel 4abol

(-t

_rm::EFT—T -

Ao 9g0 ddloleu (y gun AliAL slailey yu o p8 was CulslS A JSi

@b e e Sse 4 (gloand pbol L 03)S (giloans 4B v e Job
b o Bl (8L ,8 YV wsh jeas jlsle ;4 g, Y0
2B XY oled a8 3 o otal ke FED (50 jl ol o 4
A5le o 055 leis L
9o & Silodnd oloj Job 13 FED (asld ©lpss W IS
& Al o ulel ol gl s ooy Gluis S ya )8 (S5 le
Canl of+¥ adls opl liee S lhas bl e )3 4 a5 dilols oy By
4093 &S pl Jds 4y call cad )5 005 sad 48 5o ] 3o sl o
osal i ogd 4 oLl oyl DFED wlyuss s e 348 30 UL olib
dib uiliyel Cond 3 &S (65,8 WFED 50 55 Cuoind ) 050 00
iy 5 (1°F) 395 e 511> il 005 5 it 5 405 3 i

2 iSen diil 393 Sl a_ylie Sy i @ V) g ) oS
OB (i5y 53 > bl e olul ol 2 bl oo (g59323], 9 OB (sla i
i 53 g UL s (gileand Jsb 1 g ples 35 JUb loj
Jub 5 g 4905 lapi e (39 Jld b 93 50 05 bl (5550,
S99 g8 e (S50l SR 3 &S ol s & 1l gl ol o
M ISy ) S il o) ps (39 S8 et b (92 b g 3l
2,00 g8 sy ol o (Bl Clgazes g 390
25 ol ok B2y olog 3 SyEl s 6 ldsnss (sop i 5>
Dgs 505 YV (gilwdend 4ol A e 5l G leidle 53 onile Bl 01481 dlaws
L asbge loj Jsb )0 FED [ad s ol s saims o Las VY s
Lol bl e ialsél oy i b FED Laslos jlads ologes 4 avgs

m OB m EMERGENCY m RADIOLOGY m KHAB
m STAIR m SALON m ZIRZAMIN
35.00
30.00
25.00
F 20.00
’3; 15.00
10.00
5.00
0.00 e ————————
0 100 200 300 400 500 600 700 800 900 1000

A gg0 diloleu (ygus ASaa dlabs Al5A LY jo lo) Caeun ys ol 8 was calsls 4 Jsuds

Y4v

VFey uLAM) /¥ olous AR JLu ol FM Slaudss aoee

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

Slwsles 3 53 ol sl s (gluas

= RADIOLOGY-ventilation RADIOLOGY
35.0
30.0
25.0

200 |

() 223 okl

15.0
10.0
5.0

0.0 e
0 200 400 600 800 1000

(as8) oo

— tah OB- ventilation m OB ll
35.0
30.0

250 \

o 200
i 15.0
i‘ 10.0
5.0
0.0

0 200 400 600 800 1000

(458) oo

LGRS 53 (lo) cau 3 4 945 pleaics (93 JLad yaf g 4 945 pleaics (393 Jad b ol 1 o Culsll dnwlls N+ Jsid
(<) SSan dlals (5594 9301y 9 (i) iSan alials (OB) Obstetrics

oo 58 sl (i a0l 8l 5 S 398 (15 cnl & (S Sy
280 el il o Jld e a5 wlolaw a5 Sloj il sl aisls
Croww 4y (S Cle 2y 090 &S | fcl oS Jol a4y Cus pgo 4t
Caspus D93 il g0 By y> £, dhais &S () > & 50 aSen ddb )
G bla i 0 w0 Cabld loj cusdS L g 00,5 o sy Hlai 3)5e ddb )
Cago g srailelw 3 Slos oS €l > (g oo doncl )D dy o oo

S ey S (g yieS s b (Bl il Clgase 9 39 2445 00

Hrn
)
] — .. N
-
e, w
[ T o
% R oa an
I I ]y — \
323 sy (o .
anz
o
A 7 ] on
e
Vaa L n
') // i fql;-;fa.— :
(] “_?-.
i/ H g i A 1183
S R
= —— 1% e
691 b (o Jies

4581 ,u (FED) Fractional effective dose &l jau33 .\ Y Jsuk

4 945 dilobes (903 Gloy Jgbo o (laddles (590

0.060

0.050

0.040

0.030

0.020

FED _asls oy

0.010

0.000
0 200 400 600 800 1000

(e58) olej
Fractional effective dose (oald &l yasds oy o N JSi
09 FDS+Evac ji38la 5 5l euldicdl b ooy J ok, (FED)
4 948 dalobew
2 Ol oS Lo gyl 455 gjlwand (ol gl el jl Gua
Jld 4l (U bt o9 455 Gloj 3 Jelge (B iy 9 G2 0o
P asep B S a9 e 3 Blge 395 g Slelw (392
D)1 ogen Hlaawy L 1)l alss sy
o) 3l b > o 35 (1] (Sb gyl asl alss gileand @l
455,85 YA e ol )3 g 09 asl AND 31,8l adss loj 1Sl 32>
D9 igels g e Jlad clls o s 2ls ) B (5 &S s s
zs 4 PB B XY 9V i @b e loj G )3 58 sladilels
395 led b
At o hsle sz b 4 OB i clilin 5 ol &5 ]
St Oloj Gda Wojly a5 Ca 318l g il 155 1 (UL caenl ]
b (Bl lgame g 395 4 355 0 sl 4505 aibols (350 Jlab eaiialy o

V.Y uLum) I¥ o jlos ¥+ J ol ol Glaass aloe

YA

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

Oen 5 (65l shnl 2abols

T s 38,5 e o b o)l sl alss il S ls el
Rl o 4 Ll adss ploj ol (L pgd 5 Sl el 3 (5l e
@ oo BRI olKen 5 De-Ching iags, slaassl, L a5’ csly
o?rs ORIB) ohlSes s Wang addllae 5 (V) (20 ¥ 5l i o (295
il Slyan (YA) (B9

Jbaa oS plagl g elen placydgize b ol Guiod plox]
JPles 3l g G gles 5 381 )lla sl aldss (imgiy ploc]
2 Ul bl lal3dle 5l & s a5 5,5 edlaz_wl FDS+Evac
S0 Slagasls | (S bl o)l oldl adss b o 3l g 5o sl
bole Jos) (Gloyd slalaes 3 jlow 38l a s g 138l 5 0l 5
@ S8 (lp iy ctSil ol & Juate Slies pla g €59 gl
s Ban oS a0 )3 30,5 oo dloduiiy Jd e & (il 2939 (g ol
lien 3oy o929 g (Slopd plei b a3 g )lasl 455 095 ()
23,5 sxlizl FlexSim for Healthcare ales ) la)l8le 5 Lo

SoaSaals
ool b o) lasl 456 (£ usdgess o 3l Gt ;b adllas gl
il esshlasl adss 35 slaaslos 5 wlg e FDS+EvVAC 5l 5
G o] 5l Jeols gl olul p g (wyp 1y g 3,81 003 culblE gs L]
eles pla3l 23l 4lS” dBges zg)5 sl b 3y90 (ol CLelil plosil 4y
393 O Sl S sl Sl daged Aol e 85 1 (Sl gl cominen
i sl gylhle Bl zg s slrely Glase o & 4oy LS o Glib 4
Fhe g glimwlon Olte d255 )50 ol i 45 59 glge 5 alails

255 518 e yd — ublagy

35 VDS oles by )] sl S glaie aabipsbl 1 a3 5 5 il inod
S LS, pole olSiils gae JR.SUMS.REC.1398.569 Ul
S (S pole olRiily (69l 5 lisiod Ciglan j alwg (s Al

e Jos a4 (19,08 5 S5 )y 390 (liwslens oinen 9

References

olos P FED (asls Judo i)l ol a5 (g3l glis (ol
oS dol Cnd @ /Y ) S w905 ol d9r ogels o 5o (> Al Ae -
s 4y Jl el b e sialss 05 5 S5 s JSiie s Sl ke oyl o
Al (il B3l 8 o Ce g g 40> Cll (Bl Sllgase 393 392

yito 3,81 slaws el L as ol s gl sl adss gilwand s
Ol (425 YYY 4 YAD ) i )d Vo dy (mwyp 3)50 (Sloyd laidlw pd
b o ElS (4l VY /Y 4 AYD ) io )3 WY l5ee 4 0l )3l 293 L
Qb Gl alss floj Jials 1y gamo ) ¥ 5l 56 wilse Bis (opl i oglls
2l Gials ails FYAIY 4 adss lej mle Bis L aS glaseS 4
sl S el & Liloj can odd alyl Jie (oS 5 SU uiow
plas (g3lerlel b 93 )3 bl o (Sae o 5EPS 3 Gl losy
B ez )90 3 SESS 295 5 Moyl Ly 295 Sl Ohlow
Ohles (oobos gjlwoslel sy glyl o oy (i (U gl golis .c8)S
3131 S5CS5 4S iloj by duglio ;3 8l g3 el (65508 yloj dulss
lig @b Jg 4ids Yo p0 48 (o3l,3) slass Lol )l L5 g oo )b g 03l
(TY) sl o yiS olass S35 Jlas) el b auglis )3 S o

Pathfinder 4 BIM léle s il a5 5o 3 WaNg asllao golss
2 9839 03)S o2l ol jlan VEo o (g)hla Sl s (gjlwan S
S8l i) Cungo 5 b g s 03] st @l b Cilises (lagy o
SoS a5 sl )3 hlew 4 & Gloj ol Li i 8)5 1S (o) 3)50
S9—be b 2k @ lon 38 S (Al & G 4155 Jloj 9b e
Oblosr 85" Sloj 3 e 65518 by pog—ad 3 b SIS
il 4B loj pS o )18 g b 4 o3 (i 3 Sl
(YA) 2o Jial 203 ¥ 905 (a2 JB ok 4 003

i ol (g5luwdnd Sloyd leidluw jd il S5 &S 665 lon
lawi dgm g s 4 g bl gy loidle o glilasl 25 sl ol
55T 5 08 Sl o 3 5 oo el Jgl s 5 oL oL
& Sln g B2y> g5 Oloj 3 coren (Sl JUs 4 ]y 33 g5
Syl Slgame § 59 @y Ll o 4w ils Jld a5 slaaslolw
OB i ) ou 3 i e o3l (g pleib L (29)5 (sladl;
i 3) gy olee Ll b g 3kl (o)l 5] agys claabol,
Mg 63b comal I (Ll gy 3 s)hladl g5 sl ab (85

1.

2.

Jahangiri M, Rajabi F, Darooghe F. Fire risk assessment in the selected Hospitals of Shiraz University of Medical
Sciences in accordance with NFPA101. Iran Occup Health 2016; 13(1): 99-106.

Hokmabadi R, Mahdinia M, Zaree R, Mirzaee M, Kahsari P. Fire risk assessment by FRAME in a hospital complex.
J North Khorasan Univ Med Sci 2017; 9(2): 173-82.

Mahdinia M, Yarahmadi R, Jafari MJ, Koohpaie AR, Khazaei M. Fire Risk Assessment and the Effect of
Emergency Planning on Risk Reduction in a Hospital. Qom Univ Med Sci J 2011; 5(3): 71-8.

Jahangiri M, Choobineh A, Rajabi F, Salmani-Nodooshan H. Safety and occupational health in hospitals and health
care centers. 1% ed. Shiraz, Iran: Shiraz University of Medical Sciences; 2018. [In Persian].

Omidvari M, Mansouri N, Nouri J. A pattern of fire risk assessment and emergency management in educational
center laboratories. Saf Sci 2015; 73: 34-42.

Toghi M, Akbarzadeh M, Sabuhanian A. Evaluation of Pedestrian Corridors from Evacuation Perspective-Case
Study: Administrative Complex of Isfahan. Motaleate Shahri 2016; 5(17): 5-14.

Yaq VEY o} 15 oless 1Y+ Jlo fualls plss liios aloco

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.48305/jhsr.v20i4.1568 ]

Slwsles 3 53 ol sl s (gluas

7. Rahouti A, Datoussaid S, Lovreglio R, editors. A sensitivity analysis of a hospital evacuation in case of fire.
Proceedings of Fire and Evacuation Modelling Technical Conference. 2016 November 16-18. Malaga, Spain. 2016.

8. Ze-minJ, Pei-hong Z, Rong-xue S, Xiang-liang T. Investigation and Simulation on Human Evacuation Behaviour
in Large Hospital Building in Shenyang. Procedia Engineering 2014; (71): 101-6.

9. Wei X, Lv W, Song W, Wang D. Evacuation analysis of a hospital based on fds+ evac software. Proceedings of
2011 International Conference on Remote Sensing, Environment and Transportation Engineering (RSETE). 2011
June 24-26; Nanjing, China. p. 3147-50.

10. Mikulik J, Cempel WA, Kracik S, Dabal D. A Simulation Model for Emergency Evacuation Time and Low-Cost
Improvements of a Hospital Facility Using FlexSim Healthcare: A Case Study. In: Korbicz J, Kowal M, editors.
Intelligent Systems in Technical and Medical Diagnostics. Advances in Intelligent Systems and Computing. Vol
230. Berlin, Germany: Springer; 2014; p. 334-5.

11. Amin-Ghafouri ME, Banaei-Karizbala M. Simulation of Emergency Exit Operation in a Critical Situation with
ANYLOGIC Software. Proceedings of Eighth International Conference on Integrated Natural Disaster
Management; 2017 Feb 14-15; Tehran, Iran.

12. Rabipour S, Bagheri S, Bikineh N, Samali-Babaahmadi L. Self-organization and simulation of pedestrian routes in
urban environments using social force model (Sample study: Eram Blvd., Hamadan city). Haft Hesar Journal of
Environmental Studies 2015; 3(10): 47-56.

13. Shafabakhsh G, Mohammadi M. Simulation of pedestrian movement using social force model. Modeling in
Engineering 2013; 11(34): 49-62.

14. Jalali SME, Norouzi M. Improvement of Emergency Escape Roots in Large Underground Mines Using Dickstra's
Algorithm. Amir Kabir Scientific and Research Journal 2010; 21(72): 1-8.

15. Ronchi E, Kinsey M. Evacuation models of the future: Insights from an online survey of user's experiences and needs.
Proceedings of Evacuation and Human Behaviour in Emergency Situations; 2011 October 21; Santander, Spain.

16. Korhonen T, Hostikka S. Fire Dynamics Simulator with Evacuation: FDS+Evac; Technical Reference and User’s
Guide. Finland: VTT Technical Research Centre of Finland; 2018.

17. De-Ching H, Shen-Wen C, Chien-Hung L, Po-Ta H, Yi-Ting S, Huei-Ru S. A study for the evacuation of hospital
on fire during construction. Procedia Eng 2011; 11: 139-46.

18. Khan EA, Ahmed MA, Khan EH, Majumder SC. Fire Emergency Evacuation Simulation of a shopping mall using
Fire Dynamic Simulator (FDS). J Chem Eng 2017; 30(1): 32-6.

19. Glasa J, Valasek L. Study on Applicability of FDS+Evac for Evacuation Modeling in Case of Road Tunnel Fire.
Res J Appl Sci Eng Technol 2014; 8(17): 3603-15.

20. Xie Q, Lu S, Kong D, Wang J. The effect of uncertain parameters on evacuation time in commercial buildings.
J Fire Sci 2012; 30(1): 55-67.

21.Korhonen T, Hostikka S, Helidvaara S, Ehtamo H, Matikainen K. Integration of an agent based evacuation
simulation and the state-of-the-art fire simulation. Proceedings of the 7" Asia-Oceania Symposium on Fire Science
& Technology; 2007 Sep 20-22; Hong Kong.

22.Lei W, Li A, Gao R, Wang X. Influences of exit and stair conditions on human evacuation in a dormitory.
PHYSICA A 2012; 391(24): 6279-86.

23.Lei W, Li A, Gao R. Effect of varying two key parameters in simulating evacuation for a dormitory in China.
PHYSICA A 2013; 392(1): 79-88.

24. shi L, Xie Q, Cheng X, Chen L, Zhou Y, Zhang R. Developing a database for emergency evacuation model. Build
Environ 2009; 44(8): 1724-9.

25.Purser DA. Physiological Effects of Combustion Products and Fire Hazard Assessment. Proceedings of
Europacable Seminar: Safety during Fire; 2009 May 6; Brussels, Belgium. p. 3-36.

26. Purser DA, McAllister JL. Assessment of hazards to occupants from smoke, toxic gases, and heat. In: Hurley MJ,
Gottuk D, Hall JR, Harada K, Kuligowski E, Puchovsky M, et al, Editors. SFPE Handbook of Fire Protection
Engineering. New York, NY. Springer; 2016. p. 2308-428.

27.Su B, Kwak J, Pourghaderi AR, Lees MH, Tan KBK, Loo SY, et al. A model-based analysis of evacuation strategies
in hospital emergency departments. 2021 Winter Simulation Conference (WSC); 2021 Dec 13-15; Phoenix, AZ.
p. 1-12.

28.Wang L, Xiang Z, Chen Y, Li D, Wang J. Simulation and Optimization of Emergency Evacuation of
Huoshenshan Hospital Based on BIM and Pathfinder. SHS Web Conf 2022; 151: 01004.

VEY s ¥ oylad /¥ Jlo [eollis pllss ol aloro fo

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v20i4.1568
http://hsr.mui.ac.ir/article-1-1662-en.html
http://www.tcpdf.org

