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ABSTRACT

Background & objectives: Research laboratories are important parts of universities. The risks
and variety of laboratory activities have made the issue of fire protection one of the major
safety challenges in the laboratory, and fire prevention is important to ensure the safety of
people and equipment. Therefore, the present study was performed to evaluate the efficacy of
active and passive fire protection in scientific laboratories of Hamadan university of medical
sciences.

Methods: In this descriptive-analytical study, the FRAME fire risk assessment method was
used to assess the fire risk. Data were collected using a checklist and the resulting data was
entered into the FRAME calculation program. First, the fire risk of buildings, people and
laboratory activity were calculated and ranked according to the level of risk. The efficiency of
active and passive protections available in laboratories was also evaluated.

Results: The results showed that 63% of laboratories had inadequate protective equipment,
and the calculated level of risk for staff in all laboratories is higher than 1. So, the existing
protection facilities were not suitable to protect staff in all laboratories. The results related to
fire risk of activity showed that only in 18 laboratories (39.13%), the existing protection
facilities had good performance.

Conclusion: Simultaneous use of active and passive protection is more effective in reducing
risk. Due to the high risk of fire for people in all laboratories, it is recommended taking
appropriate management measures to be prioritized by safety programs to reduce the risk to
an acceptable level.

Keywords: Active and Passive Protection; FRAME; Laboratory; Fire



Y01 wbhlkes 5 Sle oud o0 e yue 9 Jled slaeblan LI

23 @3 Sy pdl ) Jled put 9 Jed slasblas (sHU (ow) 3
WWAZ Jlw )3 S 33 pgle olluinils (ilinixs — yole (laoluinlo T

| - ¥, . 14 ! - P B .
;)Jhtw‘,o).r,a.hc/: b (X0 punxo i gy (LU ppol i (Fodiv) dablS i I )le youS o1 ro
"5 T olisso Sibuao

Ol olsat (s szitils wliyins Aigal wlad b 5 e sle olSls wonibl iy BALHIS (5l 43 3a bl wdie bl kb )lS .\
Ol ()l (el S g e ole olisls wnblag 03Sdls (sl 48 ja wblaug 09,5 ¥
5 Ghodl Sl S pe ) gilS Sl 45 pa bl Gwine hgeTl 5 sele b (sl 4 pa wablai 09,5 sl a8 iblagg e ¥
Ol Olset Wlde s 5 e sle ol wonblags 0Lk VI a bl
mirzaie60@yahoo.com: Jue.| SMPAYANZED :jusd - AYYAYA - -4 :pals J s oSduny o5 *

odus>

wde an L3690 Jledd 4 LolKdsls o Hidg s o ui;)',.oT P OBl S5 Sliasss slaolfinle T 13D 9 ddao)
Pla oliuas 9 38l ool ol s LLAS (pal )3 G2y Il 6 S (Al T slawalles £9i5 5 LSus) 3935
olinle T s G S Hals )s Jd yue 5 Jed slawmblan KD Sw) o ) gbiie & pudls aellos 13 . ol wsucal
Sl plmil plaed (Kb o e sle olfisls sele sl

G2 Sy po-le olils K Slawizs sele olliale ST YA Sl - Ghwo o3 asllle cnl > DI gy DI (b9
S laml ) g thie (pay b ais )5 IS FRAME (85 a S bl Gbo) @ ) (o) wua manl 0o
=L s Loliulo )T ys Soago Jed e 9 Jd slawmblan Guw duwl=e Loliule )T wulled 9 33l pleialn (g )
85 3 w3090 LT

) maw Sl gl @l pricxed 353 gy oewliol Gblas wljuams shls Laolinle T suops 7Y il 4xdlL
Sl ablis oa Soage iblan bl ¢l jolis wossl 1 31596 L olSislo T aad sl oS sl oasbasslxe
VA Ds Ls ols gl mlis eddled 3 n Sy Ly blis)l )s mlis .48 .Tu»l.i.oLmolSieLo)T)‘l._Y._gé@)s sl
SIS D slio D Son g0 Giblen wluls (1F4/1Y) olSigle )T

03590 a an g3 Lyl (5 byl Sy GEAL ) Jled pue 5 Jled sla wblan o jod S )5 I 15 a8 Azals
_\;L'i&H)JQU%MM3OQ)QM.;&IA§I?@IQ,$@@,J‘Lmoliﬁeu)Tm)ssl)él&sl).,&);\_iw)
S a8 )8 el sl Aol y3 agdsl ) Joud Jold

G oinle )T FRAME (Jlsd jut 9 Jlod slasblan 363008 sl oy

~

VWAQ/D/PY 1 b pady LRV VARVAL IR (PR

E95 p85 5 58 0 Slus Sony (oiuleTalge
o=l 03 sl 9 Bapa pbod (Gaiule JT slacsylles
23 03ls ) walg s HLeT (YiF) el YU Lalou=e
il aw8ly ol LS (6393l Laolinle )T

SU_A»)}.OT Slaal s oslaiwl 3) g0 Ayl

Ao ddio
ol Lolils Lidgse 9 bisel 3 olSinle T
Ol B sl el b (ypels 1303515 (sl 0 395
A (V) el Dls) s 0 (YL el I Ldos=o ¢ 95
S )3 iSTy 9 6 Jbl bl g5 5 Juls



Ve b (P o o )louls ‘lo.m.))'lg.) Jlw

wblage 9w alxo Y7 -

olis Lo o) 0 mwl oab )97 5 (6 ) gunyisT
A o ST 35090 b7 Gllls a5 32550
U=l Bl pub V3 men )& iR sy o s
Blabu=o a3 bgs yo LT Jl solaws &5 38350 &)
SLa o a5 33 5o plis JleT .aubb 50 I
ST Gl 0932 5 0L ol o Ygano )5

Q) 38350 E kel 5 QUSI (Sl p w goko
Sl iz VS el lapiumms S0 3535 L
5 asluls olinlo )T sisle (b jgeT 5T o alize
oS bl (pl Vs Balon Jl ol Jgir L)Ll
S ) Bolgn AT aas sy Sb s el oauk
A a5 Gabasdl sLaub) w5 5 o & rxie
23 )zl el oai il ool Lo Sl
Olad o3 w3 olSdils VS Sewb on oliule 5T
OF8) e Jl o pis S 5 0 ay ) xie (1447)
5 ol el 9yl J1(F) dubs ol 3T ol jures
)9 i Sy Ylgmins 0 )lg ot Laolinlo T wlblas
G2 =l s wblas slagbs) () -) wawl 7 4o
Sa—idiub Jled pue 5 Jlod aiws 93 )> SIS Hob &
Ols—ie = oah bbb Slaeiwn .35 9 50
oloili b 353 I towd olgicds (Jled pué wbslan
Wb JL=s 5 silaslel) e JLs w9 9 i
Ol sdgles (5 oSty HIST b piwS 9 sl Jl 3islgs 50
L ulgise Jed jue wblan slaghs) (o pieus alax
SIS (3 =l 0 pslie slapleidbn wlaal
ool 4z 5 ezl Jl @)l pbdl zs 5 slel)
o blen slagbsy a5 Jls ) 3905 o plbl (S lw
G oo 03 e blas sl jl s Jlss
23 SRS wldes 6 ) S plamil Ly 4 st
RPN SOV U™ S SIS Y U
095 V983 9 G slabl 5 pMocl sLopiuwmw
o mmo Jlas wblas slabs) alea I ilis yisT
2L w0 diuo) S Silsllbse (1)) S i 5
Il el 4385 )90 Jlsd ué 9 Jlad slaesbslen
S Lo )3 03 plril aslliae 4y Ulsi e Ve oyl

W0 03 bl U pdod Slgo oails s HS1
O oo Lpleidlw ¢pred HIT .l (6 )58
Ol 38l (6 33 T 3ibb Ll 5 ol inle JT
03 Ylaio)5 T vs as u,gLQolS’;&,gLo)T | P
ST O3 )T Ghgels 5 wislgn vy e Sl )
)8 5 pieS uwl (B )20 )3 Slosud Ghjgel
(€) 35)ls

YL )3 V0 Jlw oo el 0T Jl Sl Laibls
Lol inlo )T )3 assls V= - -+ 3908 c03—=io
23 Gime -+ 0 Ly yis 5 cawl 03l ) Silawaxs
L Q) asslossis zopme pis V¥ S0inle )T adsls S
o il sladls vs Gl ale jun Ginljdl s9a 9
Lol oy 09 LolSils 13 ol jus iodl Gl 331
Layolisls olinlo )T ) s b (Sieal JSlwo Hlixed
(F) 31> 39n

o3 BT G JS A el D3 Y=Y Jw s
Lo ol (i 5 ainb V) il slapleinluw s
YA el Gopn dlass gl aS 035 3 50 V=YV -
J=5 seab e aln 390 ¥dr 55 o390
L sl oo 31385 ol Jl bl astine (sl plud
23 39 9 oSSl s (&) wawl 0395 VYS Youluo EY
I3 3—a> 3o YVE- - Slo=5.¥-- & J—w
A e &5 il 03ls F) (S gSue put slagleidls
PRYFCION FRV-ISTIE | SENTRCUNINT EPSVHE o W S0
Jolib 3opn I il sl luns JS s (yst
5 5oLl slaw plua Jlsol 4 wplud (Sl wlals
el 030h 3)9T 20 9093 3)ldso ¥/0 lade 4 I
S HEST )3 Ha3 VE- - 39aa AVl glyal s (Y)
TOr—70 iR dmy )i E0 = )l i 5 03ub A
D 3 5 Sl S AVl (yricxed .35 9 50
(A) 3550 Jraxs azols o wolud Jby S)ldse
LS)}—WUL—"T Jloial 030l Joc & 6&5)}T)-.’ &b
3)go S wmamen 88 )5 olmiy ja) Lo juh S
99 cmmen )8 )38 3K B o) asbub s> §2 )
S) g0 A wmen )85 )50 3l By o 390



Y7\ L‘)l)lIAQ}LJé)LcUé.ﬁé[o._:_).a

~dled e 5 Jled slaeblen LS

I oum 390 pleidbe wiead 5 pleial JS sl )
slaaals as pleials 5 wleidbe Glleal )
5 Obo Silwesly 5 hal Jeslsiws 4 aags by
Orzed 9 s S)se SIS Seles (Hid )T Hai)s
i) K obiwlxe )3 IS 5 sla ) 9iss 5o
oleMbl olos azllloosspge Jxo 4 asabio b 9 augs
b G dwaiws 9 55 gen Y
obs) S FRAME oy ) Gwdie 2100
) wlwlxe plxil b 48 ol Sy (b
Gl asllaa JSb 4 wslaie dua aw JI D) 3>
5 ool ) Jolods aia s (yol S s
S 5 )R S-sl sl Sy R() T wlysixe
Ra()3 550 plaml ploials )3 &5 Hlacyllss sln
I G= s S SLoJL sl oo ol 0 .3l 50
35 50 oolaiwl Sasie 5 alie SlOJse S 9 kuly)
g el V> ¢ SYsb 9 oduzy wlulxe plxl b 5
9 aSllan Hobay oaub 53 auin A 0 Sl Sy
S g 50 dumlzo) Asleo (G b Jl

R P
AxD
Sy b ey CJo.uuA ©0oillh Su) P\ alsleo yo
aw =l Jl IS oo 3 bl 5o e blas mhuw D 5
G2 sl el 5 Lacuas I oslaiwl b iel)ly

(\ adsleo

)90 4 (R) s Su) Guaw 33 )80 dswlxe
o=l & a5 LT oo muws & aaly Yoy dae K
=5 ) 3 Adliaed Sac ¢yl il S ol o il &
as bl RS iamilia ol olis 399 20lsa ya0
S b ol Sy @b 9352 Jgb JoB (Size
VR wolid) ) 2 309 SLAS S G2 el
s eyl ) &5 mawl 9T,y 3kl R>1 55T .l
wlue 4 bl 5o Jgud JoB odwTemunsay S

s o elloo aslloo )90 Jxops (Seal )
wlsize 5 plaidlus o daly 2 s blas o
B=ob Il 9 asllan Heba, Lacsdles 9 o8l T

JLsd e 5 Ul slaebslon w4 &F 3,5 o Ll
o=l i 58 il e gle s )3 HiST ey w3 s 9
L Jlss e slacbslon sl olis 5 wals 5 ol
S GBS (5 uSediin Vb Ay HieS Ay B o
23 )= 6 5 we asllbo (VYY) diiwd 890 o
bl )L Sisioo J S Gl s alie slasllos
280 Ol jod Doban Jleb it 5 Jled slambles
AV)) bls saalod (82 ) Sy J S DS (5 i
Slgs (52 ) 5 YUSLuw YL Slasws as angs b
olbe) o u_ti;)}.oT)_Tl).o vleialn oduzw soleso
oo 5 03 ialze JSiio b ploitli 4155 20
el Ax g5 b LAl anbls (5 0 Gob) wlals
L aalloe oyl olSasls s 5o LolSigle T el
03 Jlsd yue 5 Jed slawmblen  HDE Sw) o Bon
Slasas - ele Lolinlo)T )3 B2 Sy Huals
s plal S 3y e sle olSisls I )

LIS Y

23 1¥47 Jlw »s s=bie - a0 95 A=l ¢yl
el b g psle sl olisls Sl S sloliyle T
Sy Ll (5 )leuds puss R A G &gl b

0990 o e ) a il oslaiwl Ly wleMbol
I Jools slaesls Guw s 6)9T&°.A S (bl
Sy mhauw 9 3)l9 FRAME! aols 5 )3 aolists 5
S [l s x5 (VW) 2 awlxe G20
o Jl=d sl blen juuw 33,5 awl=o §
) s gelosl po 5 Rlelid 3ea g0 Jlsd pue
S9ag0 Siblas Lo e LS o] uwds
Al () 2

J—=o a0 amalio b Suw) (2Ll ads yo sl oo
wleMbl 3181 b aalios 9 Stiwsl w2 Laoinle )T
69T gon ) ) 39— J—mo Ly abul) )3 SIS
5 55 b Jl 63)lso Jolub wledbl (ol 333 ,5
e lue wnliub slacss ©)bs £ 55 wlaisbs & 5

! Fire Risk Assessment Method for Engineering



Ve b (P o o )louls ‘lo.m.))'lg.) Jlw

wblage 9w dd=xo V7Y

rmawlio LS e 03 ins pluts bl S Jl
28 ) 30 030 ] wundy 33e A 8 Iibb e esblas
Soa e el Lo blaa 3 5 Slac Sobl Sy i
5 aalloe pLosl Jslie .35 SBloh p S o
Vb s Slend ) 9o a4y wlelbl 55T gen

oawl oduh ol ULu.u

oS Jl ue el VS Ladb dwlxe ab gy je Jaslg)
ololasl (18 55 ks )3 L a5 559003 lemblan
Ly bl K s5bwe b pieS Sy moww S5 90
90;,__»d,_,§&}__~l§.\é)¢‘_f_w)ab_wafml
anlio ol el s Jlad 5 Jlad slablan

prare ._(w._g)ébw S axilis 9 35 ) lo)')l =t

[ ilzlloe (sl aalg &) Lad (§ai punisl gdallloe 3 g0 Joe ) o ) ]

|

[ te.wl_?r_a6').))".9))}.:|5Lh).1=|)|.]|0))3T-;un.\._\)n;»Ll:N.|a||s)jT&-=;.1" }

{ saly st 05 La wullad 5 33 Jlgel (8] s 058l S dumlme ¥ } :

|

[ daly 50 )3 L maaled 5 38 i pal (sl San b pads b Aploxs £ }:

obso sl sl
FRAME

: [ aals 2 3 Wagdles 5 3l iyl sy cabilas mhow Al 5 ublas sl 8l lulih &

!

T P

[ Saly o s Lo wallad g 33 Jlgel e Beps G5 Sun) dul=s & J i

*

|

asllns pll Jal o N JSib

) 22 35— SLaolinlo T I plo St s as
(Pt T Sl s ol Jlss (slasblan piuns
5 Laelinlo)T Jim »p sl alio 5 B3 Gbigel
L abuly )3 olome slasaly oo juols Jiw %
G- slabl 503 955 wlo) )3 3 Slac o9
Bl Lo piups (rizzed blas Sen s V3 oA
Aol 5 ol pladl z9a slaol) : Jusd I Jlsed pue
E9-55 ol bl kol )b sl o 03t s ys5 Slidos
slebl Siws sladsmS 593 08wl il G
SLaollinle)T )3 35250 Jlsd oo bln L 32
9 )LS353 3 )a el 6LQro3.m.¢m Doy W) R g0
GIloso 3539 JLsd e Sl HisT sla Sl b
39951555 & LolKiule )T o3y b 9o 5 ploia s

G glebl 9 Slw)slawl (g2 a S o g0 ) &S

yaish
G S 9 o) olfiule )T YA aslloo ol 0
S 9 LSO ol gize 9 pleidlw S5 4
b Awlee FRAME s Jl oslaiwl Ly wlles
o3ls gluis V Jsa )3 Laolinle )T SiSas &y b
L oiblen bl DI Olise w) s sl o
5 vleidluw Sh— 3= S acwlxe 4 angs
9 30 )3EV 393 iS4 wulled £o5 9 wmbgize
303 BY/A 5 el 039 Joi8 JolB a0 E-
bl wliols SBLas Ll Laol dylo 5T
A PUSOU Jl wdblas w390 50 Sl wluuwls
Laolinlo )T 51 o zud 03\ Vb Sun) oo Juls
L adol) )y Loy s o ddiisblas ) cuwlie (DI
sls olits LolSinle 3T Jled pué 5 Jlad wblan 3o 5



.MIO..\J::)O.)I))S:)LQOK&HL;:)‘T EEPEN ) ) Jsax .2 u‘“[‘Lx’l 6)'}—*5~3l-?
9 08l S5 4 e dled 9 LIS OIS (pleidlaw

oliinle )T SuSss &y wllad 9 YUS )L oleidlw (323 Samg)y N Joaa

alled Sy VLSO Sy wlsize 9 pleidliv Suy) olinle T obs @)
Ny Yo V- ¥, 700 Lo oud \
140 YN VY- et Jolse Y
S Y-q 7, A& SYee 58 Jolge v
N34 VEE5Y - FEN S $I5)90 b 3
-/ £EVA ERY ool 3515 Slge d
- DYA £5q - DAF SIslons sSan 7
dA7 q,A44 ¥A0Y wlis JSI Y
VA7 10,774 \paY ol ol A
Y,70A \O/AY Y,5v0 SIsdopm 5 el q
VAN £40% Y ra owlib =8l \-
NE ENYD (Nls N N0 \
Y504 Agra ¥ YYA osbon \Y
- #A #,YOA ¥V R JOSTS NP v
\E-¢ #0\Y \ VY SIsds3 \E
\,0\E 'Y VY NE Sblgan wliyizs 0
E5YA £0,407 dOYY S1AE Sy J S 5 ardss \¢
¥AAQ ¥Y,-49 1,AA4 owlish o ubia Y
1,50 %A VY oo s A
-7 d0%a - FPY s pole 14
VALY AAdS 1/AQ Sy K a8 Y-
\ DAY dA7A Y Yeo S92 a0 v\
Y EYY A5 Y05 owlish Z )15 vy
V4A VENES VY- Sk cauis vy
- FAd d,EA4 < AA wlid S oS0 ve
Idars LAAL d,-94 owlib o9 ,Se Yo
Ly 7/ADY VAYY Sislgiles vs
- AvY 11 /Ay WAl ol w9 25 Yy
Niay Y, AQ VYA 2913 835195 gn YA
- DEA 7,1V - EVA s o vq
- €4 gvea - ¥VE IS o .
XA Y40 - YD sols plals ¥\
- YAV ¥AA Sx-q \ ouib oliule )T Ty
1000 \Y,AQ¢ VP50 ¥ sonib oliule )T vy
\VY- VAEPY V5D OuS5 gamlo 13 ve
- Y0 dNFE SERE G958 S Lol L)
- 50A £AYD - OFA SIsdsSlo s \52
- YAS YAE- XY 2950 J s vy

VY FVED - As$ 5l 5 o)ls plals YA




Ve b (P o o )louls ‘lo_m.))'lg.) Jlw

wablage 5 o dd=xo Y7E

23 OLSes 5 ' eul ol asllloe b b sllae (1))
23 1) )y (g i Jled pue wblan slayhs) s 3o
V) Sabls osue o B Sy J s

223le (g iy OISR 5 Lis e asllons )s
Jsl atub a oy po pliaw)len V> 058l S
S U ey s ISk 95508 5 jullss oleibbus
cwl oasb GBS 3L Gice Jsl ads 4 bgs re
=) 2 03 OlSes 9 (o) a oo mlis (1Y)
S i 0oly plis J5 S S s Sy
P 9 03 Ylsie J5& () wliab sl 0gally
5 0Ll 5 )LS 358 3 slabl piuw 3535
S Lo sdis i gols 3lass 9393 SUL (yized
OA) el 0393 Ban S el 381 Jo¥s ados Jl
Sh= 2l S w0 @mlis pol addlas s
iblen Bluwls 5wl iuas DI sw) x5 oS
OLSL woia siblas ol iuas ol sls olis s
Il a8 el 0393 Joud Jold e Lolinle )T oles ya
i )seT V93 Aol p 3w wledy Ylsise wT JoVs
P Azl )3 5 SO & §2 0 Gl U 5 mamo
2= Soai o lbl B2y g989 bl s ) LT FaleT
LS 03b arwlze wailled ) mhows bl
rwlio 5 Lol sLlaoivle T siblea ol juas
J—s e il wgols easisls pleidlw 59—
G oiodl 3)Isliul b (53L) 3ab 3 93 psmlio S
)22 03 elsllie plas gl e ibls wsilao
oo oaly gl SLS S ol 5958 §an Sy
oMLY o olS 35,8 slaiso ples ) Sl
(V) el oo i a3y JoB 3a b 5y Sy
Laolinle )T 30,3 #0/YA )o , bl asllos >
33cc) il 0393 Y sl 31,31 sy Ga s S
it (§= 0> adslre pulawl o 5 (7 YL S
Yo a4 S b iy mboaw o 0edll Su)
iblan Ul an y 5V (438 ,5 Has )3 b as

! Ibrahim

9 S v pde v S S aleT yubls 5 il
5 oale bl glio (bl L ol jugs Jl ablas
e Ao Sy lgic 4y b WolKitsls )3 elosal
olis aslloe oyl s (VE) 3 508 DS angs 350
[OLA.'S 23 oSO Gl s caubasml=xo (&) Sy sl
o )3 SiBlan Sluwls 5 0392 Y Welivle )T
JLss e 5 Jlsd slaamblon .aiubls H1)3 o sllasls
S L oyl gl &5 =aublas Sga 9 (S Yl juse 4 jus
D902 )90 )3 Gpa b ablie s bl pac
Sabls gl 393 asllos ) s Dlgduel .59y Salen
ol el 5185 1 ST ol8iisls slaoinle jT
5 2o O T OIS 358 Ll wiums 5 0355
OIS bl puiszad 5 6ol bl sLaa
s aalie wil=llos plaw 03 .(10) wwl )9 b
Sl B2 Sy Jl Vb YUSOE Slm G2 S
23 9 (V7)) el ool Gi)lS pleidln 9 wailles
ewlio JSb &y plowd olus 3 a5 Hla olinle 3T
S (b eda Jow 3o S5 0480 5 IS

wmawl 03 93 (Koo 3 (g3 35wk
2o 3939 9 G2 pl 03 pslie pleidln b
P b e slamblas Jl S ookl 75
39 sl iulo T aS ol SS90 ) opl el
Q3L e Sad mhow )3 Il Sly Jds 4 (S
G20 G)E IS msbse a3 9r G )budl Zo a
&S Sz G Aa s b A cuwl slas 55 & WolSinle )T
G J9 ) )90 ) ollils pleialuw (soleso
L Sloial 3o pa slabl ju 5 wlxs 5 slawel aiT 58
5 )95 pSme aslllae ) Sk Salsd 5) ars) JSie
s dl=d slae blan HDLS (w0 0d yhlLSe
sls s glis sisio Saly JuS @bl sl Jled s
Slaal e Sod wlad s J S 3Ll as $rgo s
ToS s 5 Gu s mous Gl 38l Jodsas 3ok
8l salen Hials 3uo)s ¥O/Y Ga s Sy slyél



Y70 L‘)l)lIAQ}LJé)LcUé.ﬁé[o._:_).a

~dled e 5 Jled slaeblen LS

T o) 395 Jds @ Giesl 9 i blan L)l
LB b s—oT s el ai s (5l
bbiso by o F— ) slabl piunw 5 Jiow 2
V)

L ulgSios S8l el e e ol 4 angs b
slaablas )30 G50 5 G e sla)al)
23 G S ples JSb an Jled put 5 JLob
alil 4 Aa 93 b .3 905 Jodws 3L 3 b olKinle jT
I salaaidl i il sbls U.Qlf_.:h,gl.o)'T ol s
Gl S e jedo w0 Ol ol Sdwe
A oliule )T s 3 b Jl olKinle )T )3 35250
S5 Olg—i V358 G2 slabl 5 82 ) pMel o
A (pizmad ol wweal 35La 39 o HLSal)
5 el Oils Ginl i3l g lie 4y @Y SlaghjgeT
= G b ablie ) olfiule )T yl o )ls Gl g3
oslaiiwl aslae ¢yl 98 blas alan J1.3)1s )3 50
bl wlwlxe plzol b a5 wul FRAME iss) Jl
casbs AT 3l olis 5 03,5 Jalsie L) cinid 9 oed
alon Jl.o)ls alold bl wumidg Jl p3ds dS9nge
s 03,5 LaisT as lgss oo asllioe oyl Casis blas
S 03 wlyuss bl wsde S9n e wuRdy (S 2
3,5 o plil b S gun

el sl pace 2xalie Sl S B> A5 (pl & an g3 b
23 Lo 5w isT Jl i s aSiul s axgs b s
Ailgs e S ) Lol Sgib oo @8l Laolesdbls
€989 03 .24 Lol Bslgn Jl (5 puSig VS (Seue s
5 Lo sty g2 on il bl e sl 5 b pind
23 93 s B galo) Db sl s Ls
bl so el SIS 1) 535 ¢yl oles ¢yis )5 ks
23 b sl sl iely 5 )sis FRAME yis)
L publs aslllae )3 .3 58 5o sk ) lulxe plxl
2 Ls)HB sl o cabaumlxoe YL Sy 4 angs
el B el dn aagi b 9 olKinle )T and

Salen VUl VL G S mhaw 08 )b (Sew
Ol o G IS L Joal s (yal V> a5 5 8k
> omieal JLsd pu 5 JL2b (slabilon ol o
D Jssd Jold ool mhows JBIas 35 Salgss sl
DHaLS a5 ol & LIS e D 3131 sl
o Ol 338l L Jo8 Job mouws 4§ S
ol Bhm i mae 9 bl wleladl shyal (b ydu
9 Wi asdllas )3 el )9 00 K oliule )T
9 3Masl sl 7 b S 55 phas L3 L s UK
o 5 4Bl Gl 381 318l e bl mhows wolos
QU= 9 3t 3 S G303 ¥ lals
ol b Goon S ljse Gl )3 D) S0 e
o3liwl w)g0 )3 wlallbe Flis Gulsl (1Y) sls
G= o S Jb e 9 Jled slawblas Jl plo jod
asllos (V1) wdl 2alsn il (5 pSaida Job &
o olils slaclinle )T )3 YL 5 Silgls
whdad 3525 Tle 3 GB93—0 Suib S
S olbols slaslaug) 985 Jleinl 935230 5 wlsl)d
a9 5 LT dwly Aol 985 )50 0> a5 035
slans) Suw) 93996 4 Ax g5 L 13 59y SRlea
23 il (pe—ad HS S 3o wlola 3l [oLz.ﬂ

(V) sl 0auh Ao 93 w3woli o8
J [ol_\_i_.;_;_.g)s)_;él; dsllbo )s Ayl e aags b
G2 slabl el )2 S50 slaolKiulo 3T
zo=> Lol w9 SLitspusT Sl 5 ) 353
ot 418 ;5 s )3 )l @dlge v 6ol
iy Sl lio 9 B Gisel (rizeed 352
oauis &Sl g2y labol o956 b abauly ys Waoliule 3T
5 0353 YU Wolinle )T )3 3a)a S (ol 399
aslloo o b GBI b sibles wlugwl DI
o8 iulo 3T B i s a5 Yl _Sed 9 Lib)) g
oy any aiuwly slavliwilon isdssl) 5
)I_\_;o)s\Y)AL;(G‘_\_&[oL?dIUI_&)‘._“op_Lc
5 bls 35 a9 , b eM el wiun olliule 5T
9 by APNEGIR wlio (53— ra slabl wl sl




Ve b (P o o )louls ‘lo.m.))'l}) Jlw

wablage 5 o dl=xo Y77

D)8 9 S
I 3en 13308 5 %5 il o allie OB a9
I Gbe wnlea Jus @ plaed b iy pole olisls
Sl 7 b B ) aS asllos ol plxl
sl 03ub Lzl ABY - YAZ VDA 0 plah & 2 7ibil>

2530 Ll

c.'suo SLas

o=l Pl Dy (=8l Slas 55z dlio Y Sy g3

SIS LN 5 G La)lal) L ulsi e OSOE
L LaSun) ol Jed e 5 Jd slawmblan plo oo
aanl 09 ol s 513 GRALS s Jols sas
25 )5 S5 5 wlie )l sl 79 )2 slaely
Sl s 63— Aol po (prizmed (S a8 4T
Ol 38l s Dsile plil 5 (inal Lo s—oT
lo) sl 093 ) 5o L ablio ps Salol
9wl bas Hglhie 4 el 59 )0 —awlie
G= 0 slabl S o9Me oliule )T (sladslo yu

bl s aslloo O3 505 jazxo o lis GisT Slad s oy e

G= o slabl 9 5 ro)l_c|ru_mu»¢bLQomLo)T
S35 50 Ao g3 JE S

References
1-Feisel LD, Rosa AJ .The role of the laboratory in undergraduate engineering education. Journal of
Engineering Education. 2005;94(1):121-30.

2- Halvani G, Soltani R, Alimohammadi M, Kiani Z. Identification and evaluation laboratory hazards
in Yazd University of Medical Sciences by standard checklists. Occupational Medicine Quarterly
Journal. 2011;3(1):21-7.

3- Brauer RL. Safety and health for engineers: John Wiley & Sons; 2016.

4- Nouri J, Mansouri N, Abbaspour M, Karbassi A, Omidvari M. Designing a developed model for
assessing the disaster induced wvulnerability value in educational centers. Safety science.
2011;49(5):679-85.

5- Coghlan K. Investigating laboratory accidents. Professional Safety. 2008;53(1): 56.

6- Zhigiang ZH. Investigation and inspiration of laboratory safety and environmental protection from
Japanese universities. Experimental Technology and Management. 2010;7(3):164-7.

7- Hall JR. High-rise building fires. National Fire Protection Association. 2000.

8- Fire Safety, Risk Assessment, healthcare Premises, R.A. Department for Communities and Local
Government PublicationsFire Safety, healthcare Premises” Editor 2006:162.

9- Koohpaei A. Fire Risk Assessment. Vol. 2. Fanavaran, Tehran. 2011.

10- Wu TC. Safety leadership in the teaching laboratories of electrical and electronic engineering
departments at Taiwanese Universities. Journal of safety research. 2008;39(6):599-6.

11-Askaripoor T, Shirali GA, Yarahmadi R, Kazemi E. Fire risk assessment and efficiency study of
active and passive protection methods in reducing the risk of fire in a control room of at an industrial
building. Health and Safety at Work. 2018;8(1):93-102.

12-Golmohammadi R. Fire Engineering. 4 ed: Fanavaran. Tehran. 2012: 408.

13- Mahdinia M, Yarahmadi R, Jafari M, Koohpaie A, 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.(persian)

14- Wu TC, Li CC, Chen CH, Shu CM. Interaction effects of organizational and individual factors on
safety leadership in college and university laboratories. Journal of Loss Prevention in the Process
Industries. 2008;21(3):239-54.

15- Manouchehr O, Mansouri N. Fire and Spillage Risk Assessment Pattern in Scientific Laboratories.
International Journal of Occupational Hygiene. 2015; 6(2):68-74.




16- Sarsangi V, Saberi H, Malakutikhah M, Sadeghnia M, Rahimizadeh A, Aboee Mehrizi E.
Analyzing the Risk of Fire in a Hospital Complex by “Fire Risk Assessment Method for
Engineering”(FRAME). International Archives of Health Sciences. 2014;1(1):9-13.

17- Mahdinia M, Yarahmadi R, Jafari M, Koohpaie A, 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.
[In Persian].

18- Rezaee M, Givehchi S, Nasrabadi M. Fire Risk Assessment in Hotels and Resorts Using FRAME
(A case study of four-star hotels in Mashhad). Occupational Hygiene and Health Promotion Journal.
2017;1(2):80-93 [In Persian].

19-Ng M. Fire Risk Analysis of The Airport Terminals.International Journal on Engineering
Performance- Based Fire Codes. 2003;5(4):103-7.

20- Pourreza A, Khodabakhshinejad V. Management of Safety in Detection Wardes of Hospitals of
Gilan University of Medical Sciences and Health Services. Health Information Management.
2006;2(3):93-102.



