[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

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 4b 41 f

SOIRLS 90T Wy S

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

VAN 1N iy gl VWAYIANG il g b

ouS>

Lld 4 WU Sy hls Slpgas 5 3050 51 S80S sl a5 Ll Js s oKl s J‘”J.ﬁ"”l She glaol&ilesl ibun 5 ae)
i8S Sl b me A 55 sel doly SO slaelSilesl 3 G el 3 b ) ol aalllas s il e G~
! 03 g )GJ}} L}'ij}' ;.u.b‘j €W‘

ol edoze VU1 (25 Sy aliiol Goas 3 el b o Sy i) ol 63,08 o — o 55 andllas 3 5y SB35
C,.-L g}.’.]" bl $lel ;{.; 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)
23,8 b s

A3 (p oS 5 ot o5 (WW/0) (Sosd Jalse 5 (AV/Y0) BBL 5 O et slaollisla3l anlllas ol bl il laaily
'legjlfjgﬁ.ij:ﬁl}:é6:;;&\.&@:\5ﬂ@:¢@i§obb‘&é&\y&j)fjﬁi):l{)c;l,ﬂw&bﬁ.,\jsﬁ\)\sl)&f&wﬂ)
._J.isj§ b LU ) s CO2 Slar oS Ssels wilaler 5 201580

G il s Sl S el o e bl ol ol Gl Sy s belalsl 5o 5 Sy 035 VW 4 a5 L g S e

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

L;{_.wﬂ C}_LG & isls g\:,_:u..«\.é_f oISl 6\4_§j> Q—J\J.@.g ajj_f 3 Ja.:m Cﬂ.:\.).é_g QLL:A;J JSJA}.A& sé‘«ﬁf C,\.Jr\.lé_; ) B3 QALWJJLS Al
Ol i Olws S
Ol Ol Oltas (S ke olSisls Sty 0SS (gltd o bl piige (b2 IS (g gtils


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

R J OV IPRPRVEINL 4 s /0A \§

G Say b alad b blog b Lol Els zohw 4 bg e
Iv VeVt bt

oS b cnliie Olilas al g Coale (Dl g Slge g5
) &5 Sl o el loolSitolojl o 09250 Slge CuieS
E589 S Iy 938l ol Wil Sty 0,50, b o] e
Sl @S 35 0)lean LaolSiylojl o ISl Solss
sl el byl 51 (S gl olfiole;] g yme (6555 ]
5 5538 sloelliglel gl o 3l lalo (b oad it
S8l 4y &l Jlgal 4 &l s 09Dl |y ol 00iS S5
oSalos] (59mm il vadoz ol 51l ous ol 5251,
Jls 30 ol o5ils (g5lumgyls 0aSitils 4y 5 (ogos
ozl o8 ialosl 1o (59,0t JgmnS jLomil diol> YA
Sy oD S 4 i S VYD Jlo )0 0lid yie Sy
oSalesl 5o lomail [0 Flas 5 a0 4 wad col o 5 i
Jbw )3 e (S psle olRls (g3lug b caSiils (09,Se
5 Ol iils Sty g ey g )l 4 i 45T
00S_zils o olfiulosl (g3gm T dFlas olfasls LS IS
S By oYLl S5 VPRl o L ligds oSl agle
gl lomasl dY]s )5 515 & lus olKislej] ol 4 so o F
VWYl 5 s gy olSils ogds olitylesl o oilayls
Sl ;534 a3y TN @ 3 somiils Ja5 8 Cumg e 4y yonine aS
oy 3S1e & anzlpe 4 e a5 (pRaaLe3T sly> 5 L
sloalelo plo s o GlaipisT adsloe a5l b ogus
A g ged Sod (gomy s9ba Ygane wils Sl yslaal
Sloagged (58,5 )5 4 b &> plp yo cbli> 5 Sy 25
Cbli> 58 e (A conlin (L pde g (owdige (Bl
Laolltobej] (Hamretimny 5 (Jlo ( GSloil sloale |
[alast o

yotaied slabl g ol el caiS sloadlols 3l oolatuwl o)g el
Sygmots ol 5l (20 sl )lus 555 5 Gu> e85 5l Sy
G S 009 Vb 4 azgi b ocenlasdly (21581 (glos S
25 aplSe ol cpenl prizmen 5 (pRALT la b 4o
bz @ raqlphz oS Shlas ismoiil o0 50
Olgmls bl (ul ;o aScnl 4 azgi b Grioran ile walys
looliitalel rdgtuns g wloasas 325> b abasl, 50 (ol> (2590
Szl s b ammtye Wla jaam (659,80l &0 5

doddo

Sz Shlus 8 cwl glaonsy o iSUiks 5l ( So 6 >
o fol> Sl Gab g 9yl 00 d57g 4 1y Slodes Jlo g
(oo She &l Glp mee i3 Al Gajle s
LT G Gl gyl g ey «odiipnl o iloss
el 15 55mitT Sy50 Gokeasy Loy alloyn el L
iS Aeve dgan 0 a5 Wl oo 9929 4 oSS 4 Lol
oeizmen NN 08 o slo oyl Vo o)Ll Yo 5l i g
The Nationd Vitd ) Lo sl> slall 3,155 sb 5
0l somecVLI 0 YeVo Jlo o (Statistics Report
Cewd 5l 093 Gl alad g 8> w090 b aglge Sl 54 YYAY
Otz g e e5h9e] Sl aiws i solKaslesT [¥]assls
Elgl o Ll s a4 &5 il (cwiige slaoil s
Ll ay oV Sy, s 3 a5 Slge 5l 5sSUsS
1A RECHY eos| Dlasrine

Go9S y 50 (ohigel glaoled o 55 5l (Ko leelSsls
5 sole Jsol 4 las 95 325 g gale S350 Vgona 5 aitian
laolSilesT sl ls WolKasls 51 .[¥]ogs o 52T LaolSails
5 Ol 1y LS (sl oBlaalejl o Sliiod 5 (23590]
iz Slilas a5 308 o Do (55 Lo S Lyl
5 S P e e atblid S (e slaptalesl aile
(L Stz Uy 9,5 LS 0y wlge L2iSly 5 b allsl
bS5 95 LS Slge jladie (s g (60l
Sl (AR sloolfizlejl )0 098 oo plonil Sl g 325
gl Sz Bymo Ly (o &)l oS sl o)
Lo, a2 ligzedils 5l gl 95 o0 Sypo gzl
5 ol Jleel 595 Bl Jole culs i) 1, Sl 5 9lge
I¥lams o Laalssl 1) @olg>

A a pml s oSk elRale] e )35 a8
Soly> 5 @l glsil 5 Rislojl slacld g9 Lol oo
 oaglesl Covgzse Jlmiil (gipmots] (8,55, il
O hYs 4 bl (nl o (IS )sba aS e ways
Gl 5 )y b e geite G ndaSTy g Jlensl colB
Sliges (sl g il clllB b ojl8 elgl jLlacsl 5 olsle
ohbs dogl o JLadlal 5 82 4 bope b 5 Sy

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


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

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

4S5 bl (sl Grizred 5 Goy> Sy 50 Fhe byl
0,5 plsil leolSialojl )0 wls 1) &2y 590 Jleiml (i
el g5 (555w T S sl Sl (Ko o5 Glilas &S
L Els zohw 5 (Bp layin (wles ((Bp Sl obsS Jlas]
0t ST Slge S35 colKiyle;l 15 Syzge Jazil Ll alis
Ot & (bl eizren 9 ;0080 Soop Jldl B olse
bwg odd Byme by, jleslitul b asdls 1) 8> 59 Jlex>!
(MIL-STD-882) LS, o] oo miocs¥Ls| i, slas, il
Do Nflus 5 asie

cblis e ezl glaolailbil 1 oolatwl b pgo al> o o
National Fire Protection (NFPA) LS, ol 3 ,> ol 5o
olliolo;l o 0 SU s blLa 4y a>g5 L g ASSOCiation
720 0gge Sl Jidl Co i Gy )L (Br i S
o g colas ol ol el (rizmen 5 olSiyloj]
ot e Gy Skl g pdlel (it wlel olSile] o cliad
NE N ws 5 o1k (CO2) oy S anSlss slibl sobe

paSoalanase L Gy ans ablw olb o
Sl ol Sl 5 958 By Jgmame sl LaolSigle]
€5 93 12 G > Bged S )3 Alile (el oy Al
plas Spgotn (L2l E55 (il 5 S SUIgs (590 CalS
oS il ol s Gy sladials >hb ays S b
ol Bl g @y B0 (5393 A e Lidg Sl
IS 2 el Jore und )3 1285 90 Cenl @y e YV
ool Joie &j90a (5> 9 6990 @B, sl lbadls
IPS-E-SF-260 (5,555 o lusbinl b illas sme glis | 5 alold
5 LoelStalojl (gt a8l a azrgi Ly o 5 cle,
ail B el g BiS ate plyieds aiiles o oo gl
72 Sl (G sl dnd) (s slaoassS pdlel azeii )
5358 Gl yaas ;0 Lo s oo 005 (>ib oSy loj]
NEUNRRUSPR SR JyRRAPLIEK S RAC Py
5 Loy 3 oy VIO alols ;5 5 aili e Vo 5l iy o]
DV sgs aas olR2ylesT o sla oz >

G, Lato bl 3 K0S 4l Lo il y0gai Lo gl
(59095 (g dilaie (5l 050,35 eslarwl Conventional
Sy anh asd S e s adlhte SO lyed oKisley] o

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

Laols_tylos] o LS355 > slabl 5 pdlel catS claasbolus
el 3l 5 D)9 28 5 Soeal (sl

S 3 T Slmoa S hgals lyieds ojg el 45T (5310
A 05 e I8 esliialsjge (Sleas g (6 ll ¢ giae S
b, o [Ve N asl o GS g y00 (0,5 aeSTes (ol e
ity il o W e il g el pus s ol
§ il sl pae 5 (09 (o yf eizmen
ALl gl oolo ppyige bl 4o a5 it olse o yipds
siaes aSul 4 azg L.V VoS 18 kise Wb g >
a by o (2 iulos] lalarow o Jloizl slaim >
sleslal jo umen g 3ilb o D g E B atus 5l sloss >
Slacadgiome 5 colae GBS 5 )35 ol 0o S J9al> Slse
Slg—s 3l oolaiwl e3,l8 g5 Landa e a3s8 sl o ol
= coslaiwl S0 nuE Lo 4, CO2 58 g4 5l causS gl
sLabl sl Y 015 5 Gy laomo 4 ool pate (05 (oo
D lead calie al8islesl slalase jo & ,>

b Lol adozjl jsel 55150 laolSiyles]
5 3050 LIS 50 YU Jle Coalis 925l 45T 050 5 o0 wogne
oS B (el 0hmgdn (el Blad 4 (o5 Sl
el a8 od oo 5,0 g, cnlil il 518 azgis g0
ol 05 53 celie wdige (23 Kl Wl g 5 e S,
Oy5m0 2B tolejl Lol e ;5 5o 585 5l 6,5k 5
Cblags ouSaily shjgel slaollisle;l jo polo dalllas 5,5
Sy eyl Banly j5 28 Sy psle (sloolSasls 51 S,
2 St il 5 el Sgee Saz sk Wl 5 G~
Gty ALabl el oS s g pdlel wasS alele b el
00,5 bl 5055

EIX M)
Sy byl ez 02,8 Ldow - chiog anlllas oy
ol o8 ~.1.4,)’1 s 30 el J S el @l g 5 >
3lobs el Jalse glols (Kb Jelse sloolKinlej]
008l (oSS OMaxs 5 Slaiss olKisle ﬂ PREDIE- I
A0 )8 ploml ads 1o g0 0 adllas ol .l oo ploul cidlogs
JUPRRN 1 - W SV IS IR U PUURNR SICHNIP R

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 on 2024-04-26 ]

o ool 1,8 Cilagy eaStils bl U3l o ailels Lo, g0
cbl LoolRiales] | gan oi5als) (GYsb prns sl ammiyo
SeSlies (Bl (e (pizmen 5 03,5 dnlone S0y jlid
° 0929 Jshaz )b 5l 5 g 21 035 1 ln (n)S
55 slaaladl [V V1o 5 jslaie g asle NFPA 12
s LLE 05,0 olSel s b (CO2 ) ps,8 annSTis
Oy oS 5o G Sa Syge 1o b S (b
A bl & @ 5 5l g 005 O)g0 By slabl (S

Beh SRS olr i Ol

as ol sl slaolKisle)l 1o &y Sy (my
e LaolS 1S 0 a8 Sl Sy o )0 (0 yiaS g 0 iden
I (o oBolojl yo s i 4 g oo 6)9‘*’0“"] 4
Sy oy VISl o el 00y (58 Jelge 9 MO
)| LS_IJ_Q)Q od_w‘jl_wl.u.u LQLQM))JLMJAJM&J}
Cewlodlls ools OL».») L«bolim.:l.oﬂ
St (g fiden 45 w5 Ak clBl 5 Sl alls
S 09 (eSS EMams oBiglejl o ooy b asls
B RN Ny N S I i g O P R PR S Y S LY
Cawloas ools yLis V Jgo 50 aolKis e

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

50590 09 Jold 5093 8y il aleles (b ls
adod ;a8 g 5L0 50 05T, dusys (CO2) S wnSlgo 518
ools s ¥ g ,0 g slabl gl olKislesl ;o 4 (69,9
oBiulosl jo 5Lss,90 CO2 (y59 oylims oy yiiion oo
wlabl osle 0,55 LS 0-Ae S sbay 5g oSS Eass
20,5 5,590 olKiole;l ads ¢l CO2

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

el Dligas (nl den 9 28,5 )18 Setar Elz 4 e
Jmaie e Buy> J7S 55kl o 4 olRigles] o 0 5>
S olSiylojl 2 lacails y e Sllas gLl opl 45 wad
e gl ol }/w Syl oage ) sl oals fate ol &
22 3 i 28l 0 Sypo 50 5wl e 5 B 3l @
Jos ails 4 gladlaie g ol 0y0 lao 4 gLl 51 asls
Jiasl sla ol joe Jome [V V]aimo oo lis 1) ol 03903
oo 5l ado b 5 odlel wilols liz! Koo g basls
ol s Jiml Gy g5y g 0 4T oS (b
sl ol e Jlie (yy yieS o b LS mems 5 YLl
okl S e olRles] o (e 51> J2S slasll ase
S5 Jhate o8l (635 0 LSS Bl Uls jo 655 e S
e 5sbl ol olSiulojl 5o 50 (559w 8T 5950 Syg0 50 oS
gl g oBiole;] yo J3lo 4o oadiceas o il sjlslel, b
S G150 655 0 9hb 5 wled pdlel ) 32 > £489 sl
L ol acalgs las 1) cunl oals 3, ylo a5 al&iolo;l 55
By Syge B>
Vadal) sloolatwl b 5, slabl gl 5Lis g0 op)S SuuSTgo
20,5 Al
_ VCA
S(100-C)

) akl,

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

_ CxE
S(100-C)

Y aby,

Ladz ;o G,k 5l oS aeSles (i3 Glie ol 6l
s A aseiin olSinlej] o 40 3950 slaazy ol loc]
Voakaly Gyl sl ez )0 cnl 5l (i 505 a0uST68 55 Gliee
A0 8 dwlxe

2gh(r,—r
R=550xCxPx Ax_|29M1=r2)
ry
¥oak,
S dSlg0 3l a8 T O g0 b as g b

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


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

ﬁ' JOERLST 53 a5 G pm wlibl 5 Mol (ilS SLlu ags £ b 41
[ &

Wol&s b3l 51 (sl (Rl &5 ol 5 S I (g3 93 SLaiilS sl -\ Jpur

NIRRT J-lj sliss SRS S I R R CEE Casls sl ol o o
; ; 1l S S m SRl )
e e s=lP 22

| A $ ¢ Yoo S el se |
| \ 3 s 40 tband Lolss Y
| Y ¢ Al Yoo S ks el 28l 3150 Al
\ \ ¢ \ Yoo b 5 Ol (g5 e £
| \ v Y 4) b 5 Ol e 0
Y ¢ A 0 YY' eSS M 1
v Ve 8% Y Vi1 v

g

1.46m

/}P
|
Y

AR

DD

[FcP ]

I E S Gl 3 (o

S S g5 59 LS (E}P

e
J

R

Rt =

G p51 9]

At

24

5m

@

6.50m

.'/.' A 3 A A 3 A o 0 A o A S F A T S ST, 7

o Jolgo oK l3l gl 0dd b G2 el 5 i2S Wbl Y IS

AFAY Sle ) asled ) o (gl il ek e

R T NN R O N NN NNNANN Y

NN

UOONNNNNN


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

al,@,dwrxﬂ,/v

_ oy 32,50 CO 055 €t
ANy 35,5 J) s i bl el e
Slp kg/min)

- o YTA S Jelss !
v o VYA ol Jolse Y
v o %8 SU kst el K15 3050 v
v o at AL 5 O (655 55 Ko ¢
v o VEYY ML 5 o et ¢
¢ 6 T Fro S DS !

‘., oS ST s wilidl 5
_- - jodd s 1]
2.58m) . S
= 1.43m ;L
2 D ” ©
+e 1.10m P
_. T, —— S
361m ':j { ’
RN m___ T sy
7 2 g3 2
= 1.10m = 5.00m :-‘J
1.81m)
a7 T m
3.56m - 5.00m &
1.81m
1 . .
4 110m = 5.00m g

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

|) )P0 y90 LgLﬁ:olimJLo)T 4.5.15 k.9"):> 6555 ).E.‘> as sls ULMAJ
00 SnS T g leonds Slge 0Ly I g e yled oo g
5 obsmtdls sl p3Y lagiisel 5 (2T pae g boolKtylojl
SRV 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 Sllas 552
oltglol 2 55 wlyi g oS Glhlas Sy s o 4S5 by
5 oL 5 T (pord olStylojl jo 05 52> 585 4 i
@l o s slellisljl jl i aliard Jolse olStslojl]

\yay )LGJ. Al A_)Lm.'i Al 69 “5|4.9f> w‘-\.@ s A.l:u


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

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

50 4B e O jgody dy,mnS o8l g b sl Gowe eudls
e 3 DS Slyen 5755 85,5 L i 5 35l i
g sl sl (208 el e Glyeas SL0 90 e
LS o dmelStglosl jo 3o o Sy (205 5 32y (e
el wais glalln o pae g o8 @l Siny oleladl gl 2!
SLaslSilegl sl 3l o 5 8 e e i
Aled co oS Cnlosls cead 3, edlel aibols clilagy euSiisls
Gy bl sl g pladl a9 3> @geds RES 50
P 8yl jpa elSiylesl (gt o5 63,10 10 Logas
gb &l

awo 5l Laoll il sl NFPA loslw gonadl 5. o
a2y L g 09d(on Cgmme (Jyena b bawgie sl L glaglSe
a5 05,5 S sl e 5 e S i
Oledz a5 Laolidl #5 J il g S Slgid sog0 sloanls
o5 e 5 Censlod s sl K30 jl e 5oty L]
Sl dips o b 1) Soen oS jeba blasls obla>
b orizmen [NV ] 5 5o s el (al o 331
ez b lad dlS coal Jome (e ol 5ml il
95 g Sy Sl bl 2 By e p LI (n 5§ Jeione
L gldae g (o2 L o)l L 999) 3= > adgl SV game
olimabsl Cbls (228 aloles IPS-E-SF-260 (5,5 o sl
Cdlage oasiils slaolKisle;] a5 pl @ axg5 Lo yls 55V
5 Sz 00,5 aS crwlasd I )18 JRuils 5l plbccand o
2% AT,S 35l dg g atian Ly egatt g e bl
ooy (lszolael olfitglojl Jytume joa> )0 B2y j9y &5
St By S el Conl (e a8 5l 5l ook b
odd b 5o, sl g jloslaiwl L sdlge iz 0
Loz 5 5l 05mS Sgmo Gy Pl St (g e
GiS 53 s S (bl Ojgon a5 & el oSt
Slagys g B> slibl glag,s bawsi By 590 B Fa
oBiolo;l colinwe a5l @ a9 Lol S50 jlows (golol
A0 09 ;500 slaolliole;l 5l i (LeeSS Mass
irmtl 6l o0t ol Jio yg0 CO2 e g il shass
Sy olfioles] plu 5l yrics oKigle;]

JB sl Cnale an 4z b g Sy b3l S Bl 2
Slaolfiws 399 (uizmen g saSisly laolKisle;l jo Jlarsl

2 g 5T B sleelliiws glgil 525 ¢ bYS cpl podle
Laolsalejl B2ym Sy 5092 Vb 5 Wlgi oo 55 olSyles]
an 5 2l Gilgisn, Jlool ) 0tk 4dls glie 50
Jace oS Jlail g S Sl aslalns 51 4y loows dlge
)13 3929 (S gl Az yd g laolSiiws (S Sl

Sty b)) s ol 5 sasalonl wlidllae Lol
€89 3 i alidie Sleladl o)l sl 6 55 Rl B>
o2 B> 09,5 et g pansedd hlus U5IL 5 G
Cordy 4S5 ol Kes g oLS adlhs s [YA VY Aas
pode olSiils loys (sdjgel 3STre dl gl olSiylej] oo
adllaaly ool 8 ol oyee 1, VYA Jlo o (2938 (S
aallbae ol gl oloal 1 aS 6 obay cuitls Slyen ol
Fb g cnlis s S92 pae (B9 Sle VL JKs
G Sy oo YU ol Yo 51 gl | BB slasls 092
5 Lo, e aallhae uls crummen [V e loal og olSiolejl jo
Ol los (5355200, 5 oS talesl sl (a5 yo o5 (e
ol asadllaoly 55 asols alol (LT S_iy pole olKiils
G acslllae ol mls ol s a6 sboas cosls Jlyman
looly Gl (g (Bls 2 B> pln o ol 5 Bl
9 5093 Gy sLibl g pdlel Alols i g )Lladl (29>
DA sg Lo LS, slasgel

)y ebolid 4o 4 GllSen 5 Slp Lo aalllae s
Sleslawl U o Sy pole olftils sla olKiolos] il las-
St gt il aslllasly ozl s o il gl S
LYo as ol (Ll 5o oyl bl s S )sba
pas 039w g Joxiowe Ll LS LSl sg2g (goen
OO 5L g e sl )3 B> bl sla g (52513
g gy L GBS (olidl pae cond ad G0l 0 Lo
slabl g 3929 pac (3o > slabl slo oS 5l ool
Gl o, sloys 252g pae 5 olBitglojl b o 5 >
S B> Sy 009 Yh 4 azgi LI eVl 5 > S,
[¥las 5 1o g sleins SanolisS 4o 2o pae Sloladl (6 o

S5zge slagail 5 o il odes 4 azgi b ol addllas o
S8 Sy dpolStylojl a5 1o Gy (YL S
5 ol G (el (o Dlyyhe Bld 4 lagl cenlial
sloeliiolel 3 a8 g5 090 (ol (28,5 i 5 L (rizmen

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 on 2024-04-26 ]

.oo;sn

Gy sl gloil 4 azgi b g asllas ol ol ulul 5

A g ee basly ol pgazay sla Shs s bollalesl s
G ol 0 belKislesl cblax gl JyuS Kal, o e
S92 B, bl 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 datistics 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 shommalS (i, \§

55 elabl oole oy bolKtylejl o (S iSIl cand il S
elabl ool cpllyy ol ais 3 Ly 0 (CO2) oy, anSlsd
3o emizmes 5 Sl ceslin Jly (S0 Sl oG > sl
el g 05 pad gl 093 5l g 51 T oS Lagels
SIS hgal S pailSo g 05 oed DY il g Dl gs
Deny Do ls al&asle;l sladase sl oonlio
oy &y ) So paass glabisel €l cal 2 odle (rizan
5 Giliss slmog, S (slp stas] OISS i Join (glatusy
angd alob o >lb (2l iolesl cdllas g ol o)L gmiils
et 5)Ld g @leilr 5 cmal icslio (adge g (p9ee
Slgpiiy eSS s, Kal, olgca 0 Sd 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 (sl Codligy wdige dloes


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

[ Downloaded from johe.umsha.ac.ir on 2024-04-26 ]

ﬁ 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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