[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

/Lé"\‘

s

WWAF Cligunl 9 o592 <) o pled VY oy |Gl | asliabe 9o

S )LE g0 5 J piS Cug (Al (sl JRis Wl g (RO 90 4965 e (L )4l g (210
SHWIT SY g9 ud i L 4 U 40 g3 0595 3 6 puiio

Tl b olgs ¢ s las Sl saee ¢ gl Sbyb and b ¢ 55,5 Al

AY/V/F 1 o)l AV YND 1 il g, AY/-5IVD redlys gl

owS>

5l ooliwl e o A_..i’l)s Cole Jds ay 0Yg8 WJgi mlio 53 il oo Cumjlas 5 ylusl codls (gljo blee Jolgs i 1o Lﬁf)’ﬂ TR 9 a0
IS 4 ol imgis (0 Egdge Cvodl 4 dogi b 11 il o YU jlins jLégd,8 dlor I e (slmosi¥T 5 jLissl g 0Jg5 ljee cogd (glno, g8
el osd a3y (5T 598 Mg €8 5 S5 50 lgm 53 o it L3S

3,5 il 1 ol ACGTH ylojls (iatio 1585 diaS VS-55-04 3 VS-55-03 (clos )|kl jl ¢ ndg0 43505 mimass (b (glys 1 owiy 2 (99
olSd Syl g Sl ey gt (Aol J40) YU loily b (sls0 islSms Ve 5l ondge 4285 s g 003 g pslaaz D S8
J31 LS L p3 s VT 1515 quians (g518510ly 5 cums adlo ¢ b 5l G 13,5 o3l 8dls & ygots Lol 15U lgicds ()95 pl Sl
5 gySeul ol etz il b)) car ol (295 5 e

033l (3:S5le 39y ZAYIY g ZAIY 55 4 szl BB <l g baseo & o puiiie il clale aals )3 osd Slib adge digad phaww (oS BB
7RUEY U 1y @lyd Gl o33l St YU 95 cpl plgs 0,08 a8 o 55 el s ) ZANE 5 ZVYIA iy ) (655559 2l g glSam Lawgs @l bl
S i)l

Shls 48 gl il lanitans (gl (wlio 30 ls LAl (gla StV 5l oolitul a5ty so a5 4y ool Cowd ) gl 4 d g5 b 2 g S Al

S ‘ML‘;Q Lmd\..ol)ﬁ )2 O9>90 62.65) 9> )l}c ).zl » Lh).alcﬁ RE19S u.).u: dgduo g YL LngLoJ )gl)_} ) d)JJawoi dl.ob )I duwhsv\?&o

SN o 8 il sl SVl g0 585 i g (SS90 103 1gls

doys0 5 4y oty gl dl>po )3 dsm (Sogll S
laoas YT g 5 (S ol gy (5330 9 ool &S
bl (gl 3k ol A e 5 dlse ul 558
35 g Lingy izl pusis b 5 g Sl &S
Sl ol &y jelateds b Slo Yl 5 41005 (slapiunn
[YT a8l Gogy o5 55e Sy e brosiy ¥ asiuas
45 3l 3529 0¥ b Wg (gl LAl sla g,
izl o] 5 35)ls STl bl JSio Sy )3 (Sob
S e Al o 318 sloand 5 Legd S )
0o VY 200 VWA Jluw 0 lp] jauiS™ )3 048

s

doddo
Sl (izen o polex (ad ialo GRlEI L
Gl bl Ly o 4 Tgn (elmoss¥T Ll olie el
Ooskee ¥ b ¢yl 5o [V ] Canl 03,8 iy il 58l
g A3 e Cowd 11y 095 ol Ign (Sogll 3l )5 4
0y 035 Sl s oS I (S gn (S
85 blage gl ogMe lgn  Sogll [Y] il oo
Slls ol el pogase g Lol )
aS cowl oad el o ol olaidl 5 Jaocecw
sylatody il 4ndly g 50 1y (spslpl s slodizjo

ol ltan ltan (Sdj pole slSily riligy pole il Sy audliny 0SS (glab > cudligy Lswkiae 09,5 b)) ol )5 095 (ggziily =)
fghorbani@umsha.ac.ir ./l o lies (laen (o5 pole oKl o zilig pole Sl 33 yo cubliny 01Kl ((glaby> cusligg 09,5 bkl (Jotume odiu5) —F
Ol e claan (S5 pole olSily (il pole Cldins 38 ye bl oSl ¢(glad > Cudligs 095 ¢ ope —Y

Ol dan lian (K pols oSl  dligy pols Clidos 55y aadligy 008l ¢ ) Jlol 09,5 6Lkl —F


https://ioh.iums.ac.ir/article-1-1058-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

SV g (9o 490 plasw b)) 9 2l

sl plytedn (gl b wiu i odlitul
2 3l Y g o @l 58 (4l gl 5 cslie
sloachd Syl 4 da g b Lol {A] 0ol oo zykae L
9252 e 59l 2)le (B 3 Olnl )3 ekl 390
cel asjlyd jd olge cpl IV Wil o (85 9 a9,
ialS e 4 bl IS 5 005 b ke sl
9 49w (Ll e ol I Ban b oo
Slides 5 ! claayie b al)lS 4dl ains
5 OHlEls dgalpe Lials o ol 3Sles Dbl 5 a8
gr s S

32 09

Clle Condy Grizran 5 355 Sl b gl Al o
Db E85 58 (390 AP LS
0395 S sl b Sta Vb 5 (9o dgrd e
G5 Ve aie cd )b Ly (S0l ogd 95 5l o9
9 e )Liegd)S Cbale (o pslatods A plogl
NIOSH 3 NIOSH 500 s, 5l (st o6
g it U 6 yaSiiiges p aian 45 15 o3lizul 600
8] sl adigas (2595

J ml9e 505 i ()b slp pgd e
slggiy (VS-55-04) 5 (VS-55-03) sl i
S 00litd ACGIH _ixkeo 4505 4iseS Loy o
iy ol o 3 300 (3 Jiha 30l ol 3
Phlb Vb (@ @2y bV ]25 e s 0y5
Ay dingy bab dy oluiwd (gl cadllas (1l
Ol 0 0,5 oslil (lge (slayglSi S eyl
tia bl Jice YU lobly polaw 30 Vo gl
A5 LS sl (glyls a5 8,5 518 eolatul )90
dle (93559 Oy (20 4 42y L Loyl jlas
E95 4o 42y b (ol (pwrim sl 505 5 295 0
gy Lo el [IV] 00T o cowd 4 95w
ol Lol sy Ve YL ot (S0
01 (6y] @ox @) [N ] abled oo (syglaen VL
o3laiwl 3)90 93 il )3 53 0)lgd by gl Al
Soslimal b pglSm (S5 (J32 plasily 2,5 00 )3

0)95 )‘ oslawl L 3\19;9 u;‘ odos &S ! 0dgs (Y
..\_».]9; .\_J)s 0 [\c] Gl 045 ..\.Jy Lfi")'“g‘ uw99
O 32 il an (S Sl ogd 0)8 dluwgey SV
i o piin Jiig3 S o5 VoY 155 Yo
Yob a g mlioo (1958ljg) s 4 d2g7 L (0]
Llod 5l pa ] )b ool 50 osd wlgy al)le 8
5 4 (6955 laBl il e g el 5 cuilig
)0
cswbol Mo g 01,81 (gly ilagy lblre el
w9 Ol (s Glodil s wile 4,87 4l
09350 0 51 paS - lad (5515 (sladed 81355 o
Yol dacie &S dgd o el yol po &S W5
2y b 658 5L g3)S aley (B (3lae lgn
9SS [Pl agd (eoasie gy slaslon el
o LT Y55 g Al 5l Gl Jig> S e
V] 0yl 0y 5 asl)B 40 3gn 50 0l

W plogl Voo Jlw o a8 lasBls oldlas
L;l_mo”_f )| 0y wiilo )l_t.é u.S); &S Col o2l UL‘“"
9 )13 048 93 dlge S 5 Ay (St (oSl B
5 Loyl Ll b cplplo g asb o g B pgnedls
[£]955)5 )Ll g s)glae

od 0y65 3l oalatl o & dalllas 590 Sy yo
Jolis &S oolatwl 590 (sladsl)d Cod s (S5 S
izl 5 155 oo dblyge (5308 by 55 san
D9 Yb )L.u.u ul)b uoya?o 20 Lngo..\.uY] @).’
o) el codlw an005 4 ogMe lnos YT o)
L 33,8 (e yobme 3blie (LS 5 (leld ceoMl
YL cble ien 5 loouyVl glgil s92g 4 a2
IS Jolwg glgl ) onlaiwl LS Lo e )3 b
25 63905 9o (535

\Y4¥ C»«i@ﬁ:)lj O‘ié)ﬁ.}é ) e)Lm...: JY 09 U/{Ub’__"/’ﬂ/ aslale 93



https://ioh.iums.ac.ir/article-1-1058-fa.html

Vs
et 5 5555 somallane \k@

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

S 5 Sl a3l i 3 i

My doles 1 oolatwl b ()58 pl Sl Lol
= Oygmodny 45 Sl Cawd 4 guils bawg ol
DIF] b

N =1 — e k1L/@WS § ol

() 203> o 2 39289 plySel oy 7

ki py b dy (St o o o (Stuan (0 K
Gl IV B /Y o Ygaro 53,00 )8 Loyl g pitasan

gal/1000ft3 (59,9 55 4 3 pae mlo cuns :L/G

izl 355 g3l W

O alaly 3o,b 5l as Jlw,nl 3y p asls W
10,5 duwloe

_ Ceppdivg

18..dg b dl

16/t3 Waoass VT CuS 5 atndls :pp

(F) 098 oo 2055yl dp

o 2 (659 Sl (298 )3 I (b2 ey iV
ft/s

ID/fE.S o 5 Sl 422555ag 11

(ft) &5 o 52 0)kab Jlab :dd

i i1y n aShl an ang L ohb opl )
5 Sl 3 Jain] Ly 5 355 e )8 n, SVl
S50 (Sl 0y (STem (iSge oy O kb
8,5 |5 oslizl
o=l iladlely 5 el sl b Iy
5 i 31 68 Lo 13 bnoso YT 1515 uimmw
Gl Lagl iz 31 syl cae ol (295
O e 9 (6l diged D (6 pSejlul )
gy 4 JUIK L ab (gl d S0 bLas sl
British) 3405 BS 5kl 3:lke S_zSs3]
S ymdSses e [VO] 4 plodl (Standard
Aols by JUE peitione gl pne )> IS SiS o3

c e el g 700 lol, L &S el 3
DY) sl Jglaze

0.5
ouw
dyc = [— :) b
pc 2mNevi(pp—pg) -
kg/m.s ;5 a9y
Sl 50 0V +) S st de i, » jea 0l 5 :Ne
(Jghse (sl
(M/s) £t/s ()l 2 (93935 slsp lyr coo iV
(kg/m3) Ib/ft3 s 58 b anuils 1 pg
(kg/m3) Ib/ft3 s 5 0,3 atils :pp

w23)5 Al Vbl Sl ol (G pledl

nj=— ¥ o,

) 1+<@)2
dpj

(S b e o Q] gl ojlil y3 63 d)g]éo? oL mj

UM o> g 0,3 ol J 05181 550 a8 :dpj

dloo ¥ oadaly oS a4 ol (JS 035b
Y] 03,5

_ Xnjmy

n =200 ¥ aba,

M
(Se b o o) GolSew IS 035 M
ra‘_] aold Po u])b £ m_]

al S pe M

sl addllae ool 3 0ad (b 6y RISl

S 45 33b oo s 5 IS5 Alats (olS
S e s S J o3itl L1, (5l glao e
|y oLSel el 9l g plods o baslyd ol ol pauis
) )99 sLts Cél g (5yglaen o]y &5 an3 oo

\Ya¥ %))‘}@}JJJ} ) a)Lz.f-: JY 09> CJ/{U&’-:/»’ ML'JE\A)J



https://ioh.iums.ac.ir/article-1-1058-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

Y

L
7 -~ . .

Y ‘ g2 SV g (mdge 4985wl 2Lyl 9 (A
~

Ladl
VS- 5)lalwl j> oad slesuiig 5Ls dy90 (23 500

4 Yo+ -cfim) ¥Ya-m3/h b ,ly 058 (51,0 55-03
Caxiio jd uwuu@ 0,95 5l cudyls 5 o (4l
O Ve d9as Loy )L 5L o )3 caslllas 3)90
M3/ L ply 560 3)90 (3 4o 3 9d e 500
VS-s llwl s-do sl o (B e+ cfm)Ad« -
Gy (iSo Copw &S Cudld dagi 2w 55-04
1 0dd , S ey JBlacs 5l anls e YT il
[Ve] sl S (Yo- - fpm) 5,k

sl asdlas ool > (2l (YL (o @ 2 L
sbagglSi ol 4 dige jhb 4 ol
OoSaw Vo 5l gt cpl 3 10 L0008 eolaiwl (5150
S sl ity 8 1,8 odlizl (e
b Aol V/YM dgas AD++ m3/h oo (¢l (De)
sy b 5l e gl (odin Claside pl
el 04 0350l V Joda 0 a8 Wbl o (slailgil
Y/A) JBwl VY0 i b sla ol jLid ¢l

Aol Cawd 4 (o] z]

Foin &5 g o3 b dagili Jio oailge | jasuie
s ooy CBIES S e > JHST 4
@b Ol o sl O] 3,5 Gl g o
93,5 e (ABLS )3 (xmB90 dngtd
2 Haore dged dae ¥ oolas liiiwl B 5 Jaore
WA 485 (60,8 dbged dAe Y g Lgd 0,65 Bl
Wges ¥ ol mitems J315 10 (6 S diges slaKis)
Sl o w815 Ol om0l ) 3
J8 5 (sl 5l aa pgd oKt (yolSaw 4 (6399
S bwg Gl)d Bls 033l pnd sl (6)9559 ]
o] «(gy5289 4 (6999 lyd clale o 55 4
Bl 033l (s jglateds &5 ol (5)9559 3l dm pgus
Ol o 1y )y Bla > (659589 2l Sl
2 559 plySl lodsly (e jglatedy A5l o
5 8 4505 die 90 ¢ yasuie Jhad b 5y &Iy Cls
9-Sgo0] 1SSl edlaiwl b (659559 ol Sl 1 am

AW u,sl)]o 09‘[5““"’ (i Slel =) J},\?

S De b a B

Z h Dc u}\i.w; )Lq‘

SUC YRV A & ST YA ' N /7S A V7 S VA Y

(M)l

b
Arragemen|

\\\\\

w
: 4

20 yiin Lgl.mc.&;?ﬂ J)Mf S>> ol ‘_s.'>|).\o b KoYl il el - JSS

\Y4¥ %5)‘}Qf_3)}_); ) eJL«..: JY 09 (j/{/)b’_:/fﬂ/ awlale 93



https://ioh.iums.ac.ir/article-1-1058-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

e D— Lol

z
fim
ot
(“
"-L\.. - --’_,-"
e T g a3
Ay 31 25 UK 51 ol Y S5
s (6518loly gl 3wy g B Lol LB )3 b dpalee ol (:0ke =Y ot
ol e 3ol o ua 5l ans g (S35 oy 5 i I LB
AN Sre 1yl Sl JYOSAEJO] Sl ol elale
\IgY \Ave A7 vv/00 (mg/m3)
g (Sl 5 uad jlam g J8 S (e clale Y o>
olesly s 5110l 9 cuad s 53110l 9 cuad 1 S
LA 1Y Shre Ul oSk Shre Ul Sl ol bl
V/¥av Y/-5 Y/vO V+/o (mg/m3)

YLl 5 b JUS olos i [V+ ] masdly 4zl )3
sled dgng cde o oad Sl piwaw D D990
S92 (e 9 0)95 93 Sliles I (3L (VL
A3 Gicdy Lol (ol (gl Sl g )8
A bl e)S 6

Ve Jold o (Al gla SV plede g ke
0AS B> 5 (6y589 plSwl G ilge ol
2 g J31 (28 U 4l izmen § 392 Cannse
Ll 0045 031> ol Y o) sl S

e 4y 0pliio jlegd S CLIEY 5V o)lod Joo
O s (53151 oly ) g B 1) gl LB

G5 ol )y ool 3590 ()95 pl Sl ()b

oS 255 p e gl copw Jilas bl
b Slas S plool s 43S L s Yo fifs
em sy | Hlade cpl sl (539289 Sl (285
VAQY Lit/m L5 590 (o) @le (o 0l oo ¥O
bl sy Sl i 8l Jlas b s
o=l pead b s a il o VY INW.g ol
UL ‘_'j L g 005 Juaiio 0y65 ot 4y aalllas
Cle (50 90)95 b &5 o 0 (S g
Sl 39 (655 5 cuad 020 (295 o plov
slooi ¥l (gpglaen 13 1y Gloily Sl oS 20 e

\Ya¥ %))‘)Jﬁjjjé ) a)u JY 09> d/{t/b’_“/ﬂ’ ML'JB\A)J



https://ioh.iums.ac.ir/article-1-1058-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

=
\‘\{T@l‘ gl RVl 5 (g0 4505 s (b)) 5 (>b
NN

4000 3710

3500

3000
2500
32000
21500
§01000 971.7
: 500

0 3.58
oS J2 OslSe Sny RSl an
Gl slaolKing 3 @l clale oxia =) jlages
oo sl b @l Ble )3 (6)5589 pl Sl pleaily =¥ Jga
Sledl JUR I PLSljl s (mg/m3)clake
(W)elyd ojlul

AATE VIV FYAIY v/o
ay/sy Al s51¥ )
A/A vIY ¥Y/A¥ .o
44/ vIY YYIY <IYo

.C,w:‘o.)y

6 325 4o 9 Sy

J5S el 2618 dlsy Sy (mdg0 41985 plses
o5 slmoys S Sl oy iiio (lmod YT wdize
P DY AP ail e p S slaaiyl b g S
Yoot Jlw po o)l g Alison lawgs o5 L5)l58
Soglemen Sl 4SS (g b e 3V
ot 51 03Ul 9> (slmoygS S 0 utitie (slmosy Yl
VS-55-04 5 VS-55-03 5,5k ol _asgo 4sga
Sl 390 (2 S8l 5yl pl > ol odds lais
DA]23)5 oo i 0)95 5,18 )b (bl

L agalss oliwe as o Hlis asdlas opl ols
it oly g a5l sl 0B )Lisgs S
(b dglge jlome 394l rdge higtd i

i ylodily 2 oo odalie S jglailen LD o
5 e )L S (1Sike il 5 (rdge g
4 ol i e ZAYIY g ZAY s a4 Bl
90 A9 i 45 Amd oo Ui ool Cawd
5 Shawee 93,5 Ll Glise (Bl )3 (sore A
ol il 3Lzl 5
#5155 s Soilad] 4 bgye ol \ ojleis laged
o] (S ) J8) Jol oiaal 3 > (oo
po—w oKl 5 (599759 5 8 9 1lSuw lany) pod
ol dio 4 yobo Lo am3 o (L5 (59359 5 A=)
25759 RSl 9 Silge S okl 355 o0
TANE o ZYYIA S L g8 Gis poris b
o lad Uy ol o ) ol ol anib o
Jed clolSKias] ) +/YD g +/0 ) X0 Seoliydg il
038 &SIV Jlogei 3 45" (69559 pl Sl jlam
bowg @l o) Bis 03 & dad o L el

\Y4¥ %’)‘}Qﬂ))}j& ) e)L«..: JY 09 U/{Ub’_:/’ﬂ/ awlale 93



https://ioh.iums.ac.ir/article-1-1058-fa.html

Vs
et 5 5555 somallane \k@

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

L p 3Ll oY g8 cais oil)d 8 el gl
d9290 S allbl ol 598 53 Ll il oo gl
St el w0l ol 3 ord g sLe ol pl
- o L yidld 38lo 0 dgdume sl g i8S 093 &
b opl aiboe Rl b yild SIS @i g el
el 5 00 i HLid Cdl Lili8l el yiston
gl Slapimn yrosd 5 5 MRS cual
RSl = gl s 0 G (g gk (S
2 50 Mo dy dogi b I LAl o )10y
Sl edlatwl (gly oads S5 slacudgize 2V g8 Cuino

)‘ oA_n] Cawsd do C"L”L)‘MBUW‘)J"Q l""““"“"’
o SV 5] oolital 45 dusy o 35 4y caalllan o)

g wlioo 1 )59 plySeul g gl (Al
Sl (¢l amwlio (03500 (5L 5V

&bo

1. Onder S, Dursun S. Air borne heavy metal
pollution of Cedrus libani (A. Rich.) in the city
centre of Konya (Turkey). Atmos Environ
2005;40(6):1122-33.

2. Agarwal SK. Air Pollution. APH Publishing
Corporation New Dehli-110002. 2005;1:5,64.

3. Giasooddin M. Air Pollution. 4, editor. Tehran:
Tehran University Press; 2001.

4. Mirjalili SM, Hesamifar MJ, Sharifyazdi A.
Optimize energy consumption of the electric arc
furnace by improvement loading of scrap. Eighth
National Conference on Energy: Yazd Regional
Electric Company; 2011.

5. Chen WS, Shen YH, Tsai MS, Chang FC.
Removal of chloride from electric arc furnace dust. J
Hazard Mater 2011;190(1):639-44.

6. Matar HS. Evaluating Dust Exposure from Steel
Manufacturing Electrical Al'c Furnaces: University
of Wisconsin; 2009.

7. Tossavainen A. Metal fumes in foundries. Scand
J Work Environ Health 1976;2:42-9.

8. Park OOAQPASRT. National Emission
Standards for Hazardous Air Pollutants (NESHAP)

Ol eukS (glad > cbligy dieS lawgl 00l duo g
OSHA (¥mg/m3) ACGIH,Y mg/m3 (OEL)
Al o yieS (OmE/m3)

oS, Loy oeo )3 0piiie L8935 ST (prizeon
GalS (dge 495wl (i el g cual l an
cel aly o Jlega )3 pl il dtild gy
g 4l bluog 33,5 51 )3 g o LgalSiw 4 cowl
OLMM‘ .)‘)_9‘ b_wy 99 04 ‘9.&: ul)).> .))‘9 JW)J
03 (b e & Cul ol Sl Sl 25
Ll dzsly

HLega )5 Bls 035 caslllas ol 5l Jols mls
aS ol s ZVYIA ) oolitwl 390 (sla oS bawgs
alyd Gl o3l e YU S0 s sl el
Py 4 a3l cnl > cpl 4 il gl bawgs
ol e o ST 9,8k Ve (YL &mbas)ﬂ
O bwg @l Bls el (ly odo] Cawd &
D] psllSan g (ol lawgi 4 S Slallas Ly
5 sl g ol [V ] GihlSen 5 g0 —dls
L @l i )3 )99 plpSul plosly opionen
Aol s 4 A+ /55 5 A0/ AY/Y AMYY sy
3 ol ol L cuod cpl )3 odel cond 4 gl
&5 Oliss gl (4] (Swgeil ST clalllas
Oyl gl [YY] wia > (TERI Tata)

sl o929 plSel g sl plojen (655,150
aS ol il 8l Z8/5Y U 1y Bls od3b «lyd Giis
Lwgi odal Cowd 4 gl b adlbe opl 5l Jols zuls
LYV casly cqpline o )Sen 9 L8

i 31 03lawl e 0 )Ll 50 Vb j> oS jelailen
5 cwlio (slasjS laicas (Baghouse) gl il

\Ya¥ C_..:..@,:;_)ﬂ}w.}))} ) a)Lz.f-: JY 09> CJ/{U&’-:/»’ ML'JE\A)J



https://ioh.iums.ac.ir/article-1-1058-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-07 ]

SV g (9o 490 plasw b)) 9 2l

environmentally friendly cupola furnace. 2001.
Available from: mailbox@teri.res.in.

23. Ghorbani Shahna F, Bahrami AR, Farasati F.
Application of Local Exhaust Ventilation System
and Integrated Collectors for Control of Air
Pollutants in Mining Company. Industrial Health
2012;50:450-7.

for Integrated Iron and Steel Plants - Background
Information for Proposed Standards 2001:100-20.

9. Agranovski IE, Whitcombe JM. Optimisation of
venturi scrubbers for the removal of aerosol
particles. J Aerosol Sci 2000;31:164-5.

10. American Conference of Governmental
Industrial Hygienists) ACGIH) (2010) Industrial
Ventilation =~ AMoRPtE, ACGIH®  Signature
Publication, Cincinnati.

11. Theodore L. Air pollution control equipment
calculation. John wiley&sons, INC. Publication.
Hoboken, New Jersey, 2008;1.

12. Theodore L. Air pollution control equipment
calculations. John Wiley & Sons.Inc:
PUBLICATION Hoboken, New Jersey; 2008.

13. Javed K, Mahmud T, Purba E. The CO2
capture performance of a high-intensity vortex spray
scrubber. Chem Eng J 2010;162(2):448-56.

14. Torkian. A, Nematpoor K. Air Pollution
Control Engineering. TEHRAN: Iran University of
Industries and Mines; 2001.

15. Clarke AG. Industrial Air Pollution monitoring
Gaseous and particulate emissions sE, Chapman &,
Hall. 1998.

16. Jeanne MS. Encyclopedia of occupational
health and safety, 4th Ed. 44-82, International Labor
Office (ILO), Geneva. 1998.

17. Kulmala I, Hynynen P, Welling I, Saamanen A
Local ventilation solution for large, warm emission
sources. Ann Occup Hyg 200;51:35-43.

18. Alison F, Mike S. BWC Board Medical
Services Designe Summury. Governance Committee
Agenda. Thursday, August 27, 2009.

19. Bahrami AGF, Mahjub H, Golbabei F,
Aliabadi M. Application of traditional cyclone with
spray scrubber to remove airborne silica particles
emitted from, stone-crushing factories. Ind Health
2009;47.

20. Tsai CJ, Lin CH, Wang YM, Hunag CH, Li
SN, Wu ZX, et al. An efficient venturi scrubber
system to remove submicron particles in exhaust
gas. J Air Waste Manage Assoc 2005;55(3):319-25.

21. Chuen-Jinn Tsai CHL, Wang YM, Hunag CH,
Li SN, Wu ZX, Wang FC. An Efficient Venturi
Scrubber System to Remove Submicron Particles in
Exhaust Gas. Journal of the Air & Waste
Management Association. [Technical]. March
2005;55:319-25.

22. Prosanto P, Abhishek N. Energy efficient and

\Y4¥ C»«i@.ﬁb)‘} O._:_))}Jé ) ﬁ)LQ.«i' JY 09 U/{Ub’_:/’ﬂ/ awlale 93



https://ioh.iums.ac.ir/article-1-1058-fa.html

e

17
Abstract \ V

The designing and assessment of a local exhaust ventilation system
coupled with hybrid collectors for dust control o an alloy steel company
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Abstract

Background and aims: Air pollution is a risk factor for human health and the environment.
Due to the nature of the process and also to employing melting furnaces, the production and
emission of some pollutants such as harmful dust is very high in the steel industry.
Therefore, considering the importance of the issue, control of dusts of an alloy steel
production company was investigated in the present work.

Methods: In the present study, the VS-55-03 and VS-55-04 standards of industrial
ventilation committee of ACGIH have been applied for the design of ventilation system.
Ten high efficiency Stairmand model cyclones were designed in parallel in order to remove
the particulate emissions. Furthermore, a venturi scrubber was designed to be integrated
with the ventilation system for controlling of fine particles passing through cyclones. After
the system was designed, made, installed, and operated, the concentration of particulates
was measured in the workplace, inside the ducts, as well as at the effluent gas to determine
the efficiency of the system.

Results: The results showed that the average efficiency of the local exhaust system for the
removal of the environmental and inhalable particle was 92.7, and 80.3 respectively.
Moreover, the mean removal efficiency of the cyclone and venture scrubber was observed to
be 73.8% and 98.6% respectively, while it was 99.63% by the coupled cyclone-scrubber
system.

Conclusion: According to the results, it seems that the hybrid collectors are appropriate
alternatives for filtration systems which include constrictions such as sustainability to high
temperatures and filter clogging resulting from greasy substances available on scraps.

Keywords: Air pollution, Local ventilation system, Hybrid collectors, Electric arc furnace.
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