Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

o G oov CJLW JAyay JL@. Al GJL«-\: Al 095 gd‘d.éf \;n:“u\-é-f w.\:.g.a 4\.‘.7'99

gy dlo
SLolislo;T 10 5095 &t > sl g pYe! (i ol diugs T 4 41 f

SOIRLS 90T Wy S

‘. s .. LI ®Y .. Vo, \ é .
Qtﬁﬁ}’“}‘"‘&“ﬁf;“ﬂﬁ)’ﬁ‘ﬁ“ dbﬁbwgfbdwcﬁhdwswj

VAN 1N iy gl VWAYIANG il & b

ouS>

Lld 4 VU Sy hls Slpgas 5 3050 51 S80S gl a5 Ll Do s Lol s J‘”J.ﬁ"”l She claolKislesl ibun 5 ae)
i8S Sl b pme A 55 el dols SO slaelSilesl 3 G el 3 e b ) ol aalllas s il e G~
! 03 g )GJ}} L}'ij}' ;.u.b‘j €W‘

ol sdomte VU1 (255 Sy aliiol Goas S el b o Sy i) ol 63,08 o — o 55 andllas 3 5y 25
C,.-L g}.’.]" bl $lal ;{.; B s J._o‘bjf f\Jl’ A}f.j" r‘)&.&l 9 2iS alelu L&aK.J»._[LA)" 4.:.15 LS')J CA; X (MIL-STD-882)
25,8 b s

A3 (p oS 5 it o5 4 (W/0) (Sosd Jalse 5 (AV/Y0) AL 5 O et slaolliula3l anlllas ol il plil y laaily
'legjlfjgﬁ.ij:ﬁl}:é6:;;&\.&@:\5ﬂ@:¢@i§obb‘&é&\y&j)fjﬁi):l{)c;l,ﬂw&bﬁ.,\jsﬁ\)\sl)&f&wﬂ)
._J.isj§ b O s CO2 Slar oS Spels wileler 5 201580

G il o Sl S el o e sl ol ol b Sy s belKalsl 5o 5 Sy 035 Vo 4 a5 L g S e

] (CO2) uJJs J.:MS‘LSJ er\Su,ijb osle

J':’))'AI Dli"':"ll")T ‘é:’.]" ﬁL‘d’l ‘d’.’.]" ;L;S L(_;-L)-" k_¢<~vv_|.) L&aj‘;w

~O‘Ji1‘ Oldked (Oldan L;{';Jﬁ C}lf— AK:«.;‘Q L@;J‘u\.é—i r}lﬁ Qu._ﬁ;d jsjn 9 \:,\.;,\J_é_. ISl Lé'ﬁéf C,..J..,Lé_f Lf‘”""“‘@" a)J,f )L:,\i_}b Al
Ol Oldas Sa poke o (g oAl (glab o g wdigs (6,55 (5 smedils (U peme okinn 5).5Y
HSE.masoudshafii @yahoo.com : 5 51 e

L;{_.wﬂ C}_LG & isls gC,_J:U.G_fAJ.g_JJA 6\4_3?(_}_&\.).@ aj)_fgrgjnjja.:m\:ﬂ.:\.).é_g QL‘?"JJSJ‘W‘LS“QP \:A—;J‘J.é_)‘_;ﬂ\)\«éﬂ .Li:)\ QALWJ)LSV
Ol i Dl S

Ol Ol Oltas (S ke olSasls Sty 0dSTEs (gltd o bl pmiige (lid IS (g gmtils


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

R J OV PP RVEINL{ (s /0A \§

G Say b alad b blog b Lol Els zohw 4 bg e
1A R WA I PRSI

oS b cnliie Ol e al g Coale (Dl g Slge g5
) &5 Sl o el loolSitolojl o 09250 Slge CuiS
E589 S Iy (938l5s, ol Wil Sty 0,50, b o] e
Sl 4l 352 0)lean LaolSiylogl o ISl Sols>
sl el byl 51 (SO gl olBiole;] g yme (655 i ]
5 5538 sleelliglel gl o 3l lalo (b oad it
S8l 4y &l Jlgal 4 &l s 09Dl |y ol 00itS S5
oSglos] (59mm il vadoz (ol 5l ol ous ol 551,
Jls 30 ol oBSils (55lumgyls 0aStils 4y 5 (ogos
o8zl o8 iulosl 10 (59,0t JgmnS jLomil diol> YA
Sy oD S 4 i S VAL Lo )0 olid ey Sy
olSlesl 5o lomail [0 Flas 5 a0 4 wad col o 5 i
Jbw )3 e (S psle olRls (g3lug b caSiils (09 ,Se
5 Obemiils Sty g ey g )l 4 i 45T
00S_zils o oyl (g3gm T dFlas olfasls LS IS
S By oYLl 5 VPR Lo o L ligds oSl agle
gl Lol dY]o )5 515 & lus olKislejl ol 4 ao o ¥
VWAl 5 L gy olSils agds olitylesl o oilayls
Sl ;534 a3y TN @ 3 somiils Ja5 8 Cumg e 4y yonin oS
oy 31 & anzlpo 4 e a5 (aRaaLe3T sly> 5 L
sloalelo plo s o Glai st adsloe a5l b ogus
A g god Sod (gomy s9be Ygane wils Sl yslaal
Slogged (58,5 )5 4 b &> plp yo cbla> 5 S 25
Cbliz 58 e (A conlin (e g (owdige (Bl
Laoltobej] (Hamretimny 5 (Jlo ( Sloil sloale |
[alast o

yotaied slabl g ol el caiS sloadlols 3l oolatuwl o)g el
Sygmots ol 5l (20 sl lus 5550 5 Gu> e85 5l Sy
Gy S o9 Vb 4 4z gi b oceslasdly (21581 glos S
2 aplSe ol cpenl prizmen 5 (pRALT lalas 4o
bz @ pdalphz oS Shlas ismoiil o0 50
Olgmls bl (ul ;o aScnl 4 azgi b Grioran e walys
looliitalejl rdgtuns g wiloasas 325> b abil, 50 (ol> (2590
Szl s b ametye wla jaam (g59,ald &g 5

doddo

Sz Shlus &8 cwl glaonsy o iSUils 5l ( So 6 >
oudfol> Sl Gab g 9yl d57g 41 1y Slodes Jlo g
(oo Sle kS Glp mee i3 Al Gale s
LT G Gl gyl g ey« el o siloss
el 15 55T 3y50 Gokensy Loy alluyn el L
iS Aeee dgan 0 aS Wl oo 3929 4 SIS 4 Lol
oeizmen NN o )08 o slo oyl Vo o)Ll Yo 5l i g
The Nationd Vitd ) Lo sl> slall 3,155 sb 5
el somecVLI 0 YeVo Jlo o (Statistics Report
Cewd 5l 093l alad g 8> w090 b aglge Sl 54 YYAY
Otz g e 2590l Sl aiws I olKaslesT [ assls
Elgl o Ll s a4 &5 il (owiige slaoil s
Ll ay oV Sy, s 3 Slpzs 5 Slgo 5l 5sSUsS
A RECHY eos| Dlasrie

Go9S y 50 (ohigel glaoled o 5S 5 5l (S lelSsls
5 sl Jsol 4 las 95 325 g (sale S350 Vgona 5 aitinn
laollislesT sl ls WolKasls 251 .[¥]ogs o 52T LaolSails
5 Ol 1y LS (sl oBltalejl o Sliiod 5 (23590]
iz Slilas a5 000 0 Do (55 Lo S Lyl
5 S P e e tblid S e slaptalegl aile
(L Stz Uy 9,5 LS 0y wlge L2iSly 5 b allsl
bS5 LS Slga jlatie (sl g (6 S0l
Sl (AR sloolfiazlejl )0 098 oo plonil Sl g 325
Sigal Sz Bymo Ly (o &)l oS sl o)
Lo, 2,20 oliszedils 5l gl 95 o0 &g gzl
5 ol Jleel 595 GBGl Jole cul s i)l 1, Sl 5 9lge
I¥lass o Laalssl 1) @olg>

A a pml s oSk elRal] e 1,35 a8
Soly> 5 @l glsil 5 dRislojl slaclld g9 Lol v e
 oiglesl Covgzse Jlmiil (gipmots] (8,55 il
Opes hYs 4 bl (nl 3 (IS ke S e wags
Ol 5 ey b e geite G pd aSTy g Jlensl colB
Sliges sl g il clllB b ojl8 elgl jLacsl 5 olnle
ohbs dagl o JLadlal 5 B2 4 Loy b 5 Sy

WAF Sl o) oyled ) 093 (sld o Codligy wdige dloes


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

1oyl s 4855 5 o clibl el (ilS Gle g b 4

4S5 bl (sl Grizred 5 Goy Sy 50 Fhe eyl
20,5 plnil bolSialejl )0 wyls 1) &2y 590 Jleil (i
el g5 (555 T S sl Sl (Ko o5 Glikas &S
L Els zohw 5 (Bp layin (wles (B p Sl obsS Jlas]
0t ST olge 355 coolKiyle;l 15 Syzge Jazil L alis
Ot & blE Geizren 9 ;K00S0 Soop Jlsdl B slse
bwg odd Byme by, jleslitul b asdls 1) 8> 59 Jlex>!
(MIL-STD-882) LS, o] su oV i, slas,laibiol
Do Nflus 5 asie

cblis e ezl glaolailiwl 1 oolatwl b pgo al> o o
National Fire Protection (NFPA) LS ol 3 ,> ol 5o
olliolosl o 0 SU s blLas 4y a>g5 L g ASSOCiation
7250 0gge Sl Jidl Co i Gy )L (Br i S
o g colas ol ol el (rizmen 5 olRiylej]
ot e Gy Skl g pdlel (it bl olSile] o clad
NE N ws 5 21k (CO2) p)S anSlss slibl sobe

paSoalanase L Gy ans ablw olb o
Sl ol Sl 5 958 By Jgmame sl LaolSiyle]
€ 93 12 G > Bged S )3 Alile el oy Al
plos Spgotn (L2l £ Gyl 5 SoSUIgs (590 CalS
oS il ol s Gy sladials >hb ays S b
ol Al g ey B0 (5393 LA e Lidg Sl
IS 2 el Jore und )3 1285 )90 Cel @y e YV
ool Joie &j90a (5> 9 6990 IS, sl badls
IPS-E-SF-260 (5,555 s lusbial b gillas sme glis| 5 alold
5 LoelStalojl (gt a8l a azrgi Ly o 5 el
wil B el g BiS pie plyieds aiils o oo gl
2 8l (G Sl dnd) (s slaoaisS pdlel azeti
5558 Gl yaas ;0 Lo s oo 005 (oib oSy loj]
NUNERRUSPR SRS JyRRAPLIER PSRRI Py
5 Loy 3 oy VO alold ;5 5 aili e Vo 51 iy bag]
DV T sgs aai olR2ylesT o (sla oz >

G, Lato bl 3 K0S 4l Lo il y0gai o gl
(59095 (g dilaie (5l .00, eslarwl Conventional
Sy anh asd S e s adhte SO lyed oKkl o

B> el 6L{b).:)—‘ 9 B (e wasls golows cLiAi'..ch)']

LaolS_tylos] o LS5s5 > slabl 5 pdlel ccatS claasbolus
el 3l 5 D)9 28 5 Soeal (sl

St 3 T Slmoa S hgals lyieds ojg sl 45T (53190
A 05 e I8 esliialsjge (Sleas 5 (6 lol ¢ giae S
b, o [Ve N ash oo GS g y00 (0,5 aenSTes «ol e
ity ALab o W e il g el pus s ol
3 il sl pae 5 (09 (o jf eizmen
ALl gl oolo ppyige bl 4o a5 it olse o yipods
siaes aSl 4 azg L.V VoS 18 hine b & >
a by o (2 iules] glalow o Jloisl slai >
sleslaul jo umen g il o D g E B auws 5l slos >
Slacadgimme 5 colae GBS 5 35 ol 0o S J9als Slse
Slg—s 3l oolaiwl e3,l8 g5 Lt e a3s8 sl o ol
= coslawl S0 uu8 Lo 4, CO2 58 g4 5l oausS Jigals
sLabl sl Y 015 5 Gy laomo 4 ool pate (05 (oo
D lead calie al8islesl slalase jo & ,>

b Lol adozjl jsel 35150 laolSiyles]
5 3050 LIS 50 YU Jle Coalis S925l 45T 050 5 o0 wogne
oS By (el ohmgdn (el Blad 4 (o5 Sl
el a8 0d oo D50 g, cnlil il 518 azgis g0
ol 05 5 celie i (23l Wl g 5o S
O)y5m0 2B tolejl Lol e ;5 5> 585 5l 6,5k 5
Cblags oaSaily shjgel slaollisle;l jo pol> dalllas 5,5
Sy eyl Banly j5 28 Sy psle (sloslSasls 51 S
2 S il 5 el et Saz sk Wl 5 G
Gty ALabl el oS s g wdlel wasS alels b el
30,5 bl 5045

EIX M)
Sy byl caz 02,8 (Ldow - chiog anlllas oyl
ol o8 ~.1.4,)’1 s 30 el J S el @l g 5 >
3lobes el Jalse glols (Kb Jelse sloolKinlej]
038l (oSS OMaxs 5 Sliiss olKisle ﬂ PREDIE-I
A0 )8 plol ads 1o g0 0 adllas ol .l oo ploul cidlogs
JUPRRNC 1 - IR SV IS IR VU PUURNR SICHNIPRY

WFAY Sle ) osled o) o8 (gl o Clldg kg alowe


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

o ool 1,8 Cilagy eaStils bl U3l o ailels Lo, g0
cl LoolRialesl ) pan oiSals GYsb pns sl ammiyo
SeSlies (Bl (e (eizmen 5 03,5 dnlne S0y jlid
° 0929 Jshaz b 5l 5 g 21 035 1 ln (n)S
55 slaalasl [V )V ]ans 5 jslaie o aule NFPA 12
s LLE 05,0 olSel s b (CO2 ) ps,8 annSTis
Oy oS 5o G Se Syge 1o b S (b
A bl & @ B 5l g 005 O)ge By slibl (S

Beh SRS olr i Ol

as ol sl slaolKisle)l 1o &y Sy (w2
e LaolE 1S 0 a8 Sl Sy o )0 (0 yiaS g 0 iden
I (o oBiolosl yo s i 4 g oo 6)9‘*’0“"] 4
Sy oy VSl o el 00y (58 Jelge 9 NS
)| LS_IJ_Q)Q od_w‘jl_wl.u.u LQLQM))JLMJAJM&J}
Cewlodlls ools OL».») L«bolim.:l.oﬂ
St (g fiden 45 w0 5 Ak clBl 5 Sl alls
S g (eSS EMazs oBinlejl o ooy b asls
RS RN N N S I i g O PR TR S Y S LY
Cawloas ools yLis V Jgom 50 aolKis o]

Jalse oo b oS iolejl 5o, pdlel g 2iS ailale
Cawlods ools Lis ¥ s 0 diges loxeds 49Tb; s

0590 09 Jold 5093 (3 slibl aleles (b gls
adod ;a8 g 5L0 50 051,05 dsys (CO2) (S wSTgo 518
ools Lis ¥ g ,0 g slabl gl olKisles] ;o 4 (69,9
oBiulosl jo 5Lss,90 CO2 (459 oylims (i yiiion oo
wlabl osle 0,55 LS 0-Ae S sbay 5g oSS ass
20,5 5,90 olKiole;l ads” ¢l CO2

6‘)-.‘ o..\..i';b_>|).]a &~ slab| 9 ,o)l.d waiS alels ¥ L SR
moad ool L diged O ygod )5]‘_’[.:) g Jelge oli...ul.o)]

el Dl (nl den 9 285 )18 o Setar Elz 4 e
Jmate e Bay> J7S 55kl o 4 dlRiales] o 00 5>
S oS iylojl 2 (lacails y e Sllas oLl ol 45 wiad
e gl ol }/w Syl oage ) sl ool fate ol &
22 5 JiSem 280 Sype 50 5wl e 5 B p3l
Jos i ils 4 gladlaie g ol 00 lao 4 gLl 51 asls
Jiasl sla ol joe Jome [V V]aimo o lis 1) ol 03903
el 5l ado b 5 odlel wibols liz! Koo ¢ basls
ol e Jiml Gy g5y g 0 4T oS (b
sl ol e Jlke (yy yieS o b LS mems 5 YLl
okl S e olfles] o (e 51> J2S slasll ase
S5 Jhate o8l (635 0 LSS GGl Uy 655 e S
e 5sbl ol olSiulojl 5o 30 (559w i1 5950 &yg0 50 oS
gl g oBiole;] yo S5l 4o oadiceas o il sjlslel, b
S 31,0 655 0 9kl 5 wled el ) B2 > £489 sl
L ol acalgs olas 1) ol ol 3, ylo a5 al&iolo;l 55
BpS Syge B>
Vadal) sloolatwl b 5, slabl (gl 5Lis g0 )5 duuSTgo
20,5 Al
_ VCA
S(100-C)

) akl,

Pl olalesl 5l g & (S aeSlss (S Ol sl
3,5 solatwl ¥ oakaly 5l 4408

_ CxE
S(100-C)

Y aby,

Ladzm ;o 3o,k 5l oS aeSles (i3 lie ol 6l
s A e olSinlej] o 40 3950 slaazy ol loc]
Voakaly Gyl sl ez )0 cpl 5l (s 505 aauSTs8 55 Gliee
A0 8 dwlxe

2gh(r,—r
R=550xCxPx Ax_|29M1=r2)
ry
¥oak,
S dSlg0 il a8 T O g b as g b

WAF Sl o) oyled ) 093 (sld o Codligy wdige dloes


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

ﬁ' FO&a3T 53 518555 Gupm elibl 5 el (A2 Gllu wigy b &)
[ &

Wol&s 3T 51 (sl (Rl &5 ol 5 SN (6393 SLaiilS sl -\ Jpur

NIRRT J.le sliss -5 Sl sl sl (6395 S sl clos P 5
s AK«:«._{L‘)‘ ‘:L»

a3,

S e 5 S S m*
\ Y ¢ ¢ Ve e el
3 \ ¢ ¥ a0 bt Jalse
3 Y ¢ v Voo S st dal 01 54
\ Y ¢ Al Yoo b 5 Ol (g5 S
) \ v Y ) AL 5 O end
Y ¢ A ) Yy eSS M
\ A} YV Yo vii o

I E S Gl 3 (o

: R
] -

1 I T, ;- &) o §335 1a1S I‘/ C‘ :.

7 ., P

1.46m 4

e

i s
P s 251 DIO]

204m [ G IS (9l [FCP ]

j, N1 7 F Y \

()
oy
(D
1
T

e

L
Lo
@
3

O

S

*'{')
|
N
.,
/

7 1.49m
AT TR
() O
& 6.50m o/
P TR
2.45m

é-, (,}'2 :
N N NN RN NN N AN

A

.'/.'-//.:é.'-Z.'-V/.'VA{_’-’A,’/A o A O 3 o o A A F A ST VA.'-Z’/.';'/A'fk'_’-%é.'%.'7/.'.VA'4'.'Z.'7/.'-7/15.'%:'%:'7//}.%3.&3.'//%."'/2
. Zz it . .
S Jalge dBl3T ol ekd b e el 5 Ci2S Wl Y IS

\yay JLGf Al A)L@.& Al 695 “5‘0’," C-z‘-\.g..\ s AJ:u


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

al,@,dw‘w,/v

_ oy 32,52 COZ 055 Co i
ANy 35,5 J) s i bl el e
Slp kg/min)

- o YTA S Jelss !
v o VYA ol Jolse v
v o %8 SU kst el K15 3050 v
v o Vi ML 5 O (655 ms Seo ¢
v o VEYY BB 5 o and ¢
¢ 6 T Fro S DS !

‘_, oS daaS1 g0 wLidl D
__ | judl i [/
2.58m / e
1= 1.43m j\
z & 7 N7)
+e 1.10m P
3E61m
7l
5.00m :-‘J
1.81m)
17 & P
3.56m - 5.00m ¥
1.81m
L_ Pany Al D
@ 1_1gm\'l:: 5.00m }]/

S ol ge oKilosl (gl e b 855 G slibl Glols Y IS

|) )P0 y90 LgLﬁ:olimJLo)T 4.5.15 k.9"):> 6555 ).E.‘> as sls ULMAJ
00 dnS T g leonds Slge 0Ly I g por yled oo g
5 obsmtdls sl p3Y lagsisel 5 (2T pue 5 boolKtylojl
REEATY) l_m‘j 90 &=~ @:éj g_im..{) @a.w OO YL& ‘_A‘a‘ JJYQ

Sl anlllas ool jo Sy (2l ol 5l eselcassa, gl

S9= Gy £3589 Bl YU Sy b (65l Sl 552
oltglojl 2 55 wlyi g oS Glilas Sy w0 a5 (5 by
5 oL 5 O pord oS tylojl jo 055 B2y 585 4 i
@l o 5% slellisljl jl i aleard Jolse olSislojl

\yay )LGJ. Al A_)Lm.'i Al 693 “5|4.9f> w‘-\.@ s A.l:u


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

1oyl s 4855 5 o clibl el (ilS Gle g b 4

50 4B e O jgody dy,mnS o8l g b sl Gowe Luls
e 3 DS Slyen 5755 85,5 i 5 35l i
g sl sl (508 el e lyeas 51090 o
LS o delStglesl jo 3o o Sy (205 5 32y (e
el wais slalls o pae g o8 @l iy oleladl ol 2!
SLalSilegl sl 3l Jlor 5 5 e o i
Aled co oS Cunlosls cead 3, edlel aiboles culilage euSiisls
Gy bl sl g pladl a9 30> @gets RES 50
P 8l jpa elSislesl gt o5 63,10 10 Logasy
Sgb &l

Aol Laoll il sl NFPA loslw gowa sl 5.0 o
a2y L g 09d(on Cgmme (Jyena b bawgie sl L laglSe
a5 05,5 S 4wyl e 5 e S i
Oledz a5 Laolidl #5 Jile 9 SG pSUlgid sog0 sloails
sogi e 5 Censlod s ool K30 1 L 5oty L]
Sl dips po b ) Soen oS jeba biasls oblas
b orizmen [NV ]85 5o s el (al o 331
ez L lad S coal Joe (e ol 5ml il
95 g Sy Sl bl 2 B> e p LI (5§ feione
L gldae 9 (o, L o)l L 999) 3= > adgl SV game
olimabsl Cbls (a8 iloles IPS-E-SF-260 (5,55 o i
Cdlage oasiils slaolKisle;l a5 pl a4 axg5 Lo yls 55V
5 Sz 00,5 aS crwlasd 318 JRuils 5l plbccand o
3 AT,S 35l dg g ain Ll jo egatt g e bl
ooy (lsmolael olfitglojl Jytume joa> )0 32> j9p &5
St By S el Cenl (e a8 51 5l ook b
odd b 50, sl g jloslainl L sdlge iz 0
Loz 5 3l 0mS Sgme Gy Pl St (g e
S 53w S (bl Ojgon a5 & el oSt
Slagys 5 B> slibl glag,s bawss By> 590 B Fa
oBiolo;l colinws a5l @ a9 bl S50 jlews (solol
Ay 09 ;500 laolliole;l 5l i (LeeSS EMass
rmtl 8l o0ty ol Jio yg0 CO2 e g il shass
Sy olfiolesl plu 5l yrics oKigle;]

JB ol Cnale an azgi b g Sy b3l S Bl 2
Slaolfiws 399 fuizren g saSisly laolKisle;l jo Jlawsl

20 lge 5 JUT B slaolSiiws glgil 525 ¢ bYS cpl podle
Looliolojl Bayor Sy 092 YU o wilgi oo 5 oolSit Lo
an 5 2l Glgisn Jlool ) 0tk 42dls glie 550
e o555 Jial g o S0 Wbl 51 ) oolosd s

I8 0929 (5 59m 1] Az s g LrolSiws (S 2SI

Sy b)) e ol o sacialonl Sldlas elul 5
€859 3 St alidee Sleladl (o)l sl 6 55 Rl B>
o2 B> 09,5 eels g pansdd blus GU5)IL 5 B>
Condy 45 ol SKen g olS adlhs s [VA VY Alas
pote olfails Sloys (bigel 3SThe (Lol lo oliolej] (o
adllaaly ool 18 ol 0,50 1, VYA Jlo o (2938 (Son
aalllae ol gl oloal 1 aS 6 ebay caitls Slyen ol
Fb g cnlis s S92y pae (B9 Sle VL JKS
B> Sy oo YU ol Yo 51 Gl | BB slasls 092
5 Lo, ye aallhae ol crommen [V e loal og olSiolejl yo
Ol lon (535200, 5 oS talesl sl (a5 y0 o5 (e
ol asdllasly 5 assls ploul (LS STiy pole olKasls
cind i ol mls lul oS 6 sba cuils Jlgseen
looly Gl (g (Bloo 2 B> pln o (Soal 5 bl
9 5093 Gy sLibl g pMlel Alolo i g )Lladl (29>
DA sg Lo LS, sla g0l

)y ebolid 4o 4 llSen  Slp Lo aalllae s
Sleslawl U o5 (Siy pole olftils sla olKiolos] il las-
Somt gt il aalllanly w5 laibinl lacand S
LYo e as ol (L 5o o b bl s S )sba
pas 039w g Joxiowe Lol LS GlaSild sg2g (goen
OO 50k g e sl )3 B> bl sla g (52513
g gy L GBS (olidl pae cond ad Gl 0 lag)]
slabl g 9929 pac (3o > slabl slo oS 5l ool
&l g, oy v52g pae 5 oRitglojl baa o 5 >
S B> Sy 009 Yh 4 azgi LI eVl 5 > S,
[¥las 5 1o g sleins SaeolisS ;o 2o pae Slaladl (6 o

S5zge slagail 5 o il ones 4 azgi b ol addllas o
S8 Sy dpolStylojl a5 1o Gy (Y S
5 ol G (el (o Dlyyhe Blad 4 lagl conlial
sloeliiolel 3 a8 g5 090 (ol (28,5 i 5 L (riomen

WFAY Sle ) osled o) o8 (gl o Clldg kg alowe


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

.oo;sn

Gy sl gloil 4y azgi b g asllas ol ol ulal 5

A g ee basly ol pgazar sla Shs s bolKalel ;s
G e 0 belKislesl cblax gl JyuS Kal, o e
S92 > labl g edlel (aiS slaaslel S5 ,5a s>k
u))s ..\......S“_gé )lf ‘5'1.9.'0‘ ool » L_;......a L_9")"> ;Lo.la‘ alolw a5

1. Brauer RL. Safety and health for engineers. Second
ed: John Wiley & Sons; 2006.

2. Murphy SL, Xu J, Kochanek KD. Deaths: final data
for 2010. National vital satistics reports.
2013;61(4):21-25.

3. Havani GH, Soltani gardefaramarzi R,

Alimohammadi M, Kyani Z. dentification and risk
assessment in medical university laboratories using
standardized checklists.  Occupational Medicine
Quarterly Journal. 2011;3(1):21-7. [persian]

4. www.magiran.com/n1049545.[ persian]

5. http://www.isna.ir/fa/news/8511-02206.[persian]
6. http://lwww.isna.ir/falnews/9011-12447.[ persian|
7. http://boushehr.irna.ir/fa/News/2000087906.[ persian]

8 http://www.hamedanpayam.com/shownews/specific/0
xde035483f5bac9ba.html.[persian]

9. Golmohamadi R, Mohammadfam I, Shafiee motlagh
M, Faradmal J. [Developing the Frank and Morgan

technique for industrial fire risk assessment]. Journal of
Health and Safety at Work. 2013;3(3):1-10. [persian]

10 Kiyaiee M, Mahdavi A, Edris H, Nazari M, Abas
imani z, Hajian M, et a. [Safety assessment of clinical
laboratories in hospitals of Qazvin University of
Medical Sciences]. Alborz University of Medica
Sciences Journal, 2012;1(4):207-12. [persian]

O en 5 ghommelS (i, \§

S5 elabl ool oyt bolKtylejl o (S i8Il canid il S
elabl oole cpl 1y ol ais 3 Ly 0 (CO2) ) apnSTsd
3o emizre 5 Sl ceslin Sl (S0 Sl oG > sl
el g 05 pad gl 093 5l g 51 T o) Lagels
SIS el pailSo g 05 b SVl g Dlg
Deny Do ls al&asle;l sladae sl oonlio
oy &y ) So paass glabisel €l cal 2 odle (rizan
5 Giliss slmog, S (slpy el OISS 0aims Join (gla Ty
angd alob o >lb (aliolesl cdllas g ol o)L gmiils
Sgetm 5)Ld g @leilr 5 cmal icslio (adge g (p9ee
Slgpiiy eSS s, Kal, lgcas 0 d slabl ol JguS

&lw

11 .Golmohammadi R. Fire Engineering. Fanavaran;
2012.[persian]

12. Guang-wang Y, Huali Q. Fuzzy Comprehensive
Evauation of Fire Risk on High-Rise Buildings.
Procedia Engineering. 2011;11:620-4.

13. HUANG Yan-bo, HAN Binga ZZ. Research on
Assessment Method of Fire Protection System.

Procedia Engineering. 2011;11:147-55.

14. Vincoli JW. Basic Guide to System Safety. Second
ed: John Wiley & Sons; 2006.

15. Mohammadfam |. Safety engineering. Fanavaran;
2011. [persian]

16. Association NFP. NFPA 12 Standard on Carbon
Dioxide Extinguishing Systems. 2000.

17. Association NFP. NFPA 72 National Fire Alarm
Code, 2002 edition. National Fire Protection
Association, Quincy; 2002.

18. Pourreza A, Akbarihaghighi F. [Maintenance and

Safety Management at Diagnostic Units of Gilan
University of Medica Sciences Hospitals]. Health
Information Management. 2008;3(2):93-102.[persian].

WAF Sl o) oyled ) 093 (sld o Codligy wdige dloes


http://johe.umsha.ac.ir/article-1-27-fa.html

Downloaded from johe.umsha.ac.ir at 8:55 +0330 on Monday October 22nd 2018

ﬁ i Journal of Occupational Hygiene Engineering. 2014; 1(1):57-65

Research Article

Planning an Automatic Fire Detection, Alarm, and Extinguishing System for
Research Laboratories

Rostam Golmohamadi®, Iraj Mohamadfam®, Masoud Shafiee Motlagh #*, Ebrahim Darvishi®,
Akram Mortezaie*, Faeze Azizian®

Received: 1/12/2013 Accepted: 30/12/2013

Abstract

Background & Obijectives: Educational and research laboratories in universities have a high risk of fire,
because they have a variety of materials and equipment. The aim of this study was to provide atechnical plan for
safety improvement in educational and research laboratories of a university based on the design of automatic
detection, alarm, and extinguishing systems.

Methods: In this study, fire risk assessment was performed based on the standard of Military Risk Assessment
method (MIL-STD-882). For all laboratories, detection and fire aam systems and optima fixed fire
extinguishing systems were designed.

Results: Maximum and minimum risks of fire were in chemical water and wastewater (81.2%) and physical
agents (62.5%) laboratories, respectively. For studied laboratories, we designed fire detection systems based on
heat and smoke detectors. Also in these places, fire-extinguishing systems based on CO, were designed.
Conclusion: Due to high risk of fire in studied laboratories, the best control method for fire prevention and
protection based on specia features of these laboratories is using automatic detection, warning and fire
extinguishing systems using CO..
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