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Abstract- In the current study fume extraction systems are studied numerically and the effect of various parameters as
fresh air inlet gap size, fume temperature and composition as well as the dust size is investigated. To aim this goal a
precise 3D model of the entire system and the proper computational grid is generated and system of governing
equations for the reactive turbulent two-phase flow is solved using a Finite-Volume based code. The results confirm
that although increasing the gap size may lead to a reduction in CO volume fraction, but an increase in products
temperature is inevitable. Besides, it is shown that, despite the high efficiency of settling chamber in removing the large
size dust particles (greater than 45 micron), it has a poor efficiency in eliminating the smaller size particles.
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1. Impeller Blower
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4. Discrete phase
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1. Solid Works Software
2. Gambit
3. Fluent Inc.


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

VWA e 1F 8 Lo «p3ly 8,90

oopte SlSe pwiige

Aoz e o..\_LQ:&GL&.v B ] Sh,radiation 9 Sh,reaction

b deiz 0,5 5 pleed sla 25T 5l (A6 655
FUEK S JNPU SN I B RV P JCAN JOSy [+
e Cawoy s Lauly 5l leards

h=Y"mh,
T
h = .[m/ CpydT )

oSl 5l iU 65,0l daiz o5 jlade (pizren
D9 o0 el (V4) “-’4{‘) }‘ gs’L""""“"

h reaction Z(

+IT/ cpdT)R,, )

bt sla 25Ty (55ludase -¥-1-Y
J> Sz sy Gl olesd glaiiSly 09>y
S S5 0 315l 05l a5 (5 50b 4y S (0 iz go )
sl o3 5l eolanul a5 ol Sl 2STy bbas Jolis ool
iy Joe 5l 38 (nl p0 aled e pdilip S 1) eaiiSesls
Golpinn Jow wlol 5 a5 cal cad colaiul als F
Joe opl jo ool 0,8 ol il anwy [VA]pwsSlo
boalie 0 bt Gl 2sSTy plxl YU Lo S
b Sy &5 U Az 0 g Cilgyg b 25
5 S S eige Slml Sl cwl g, LM
b BT 050 55 Dge 4 55 039
H, +0.50, —» H,0
CO+0.50, — CO, an

S 5 (g 5ldie —F-1-Y
38 S 5B Sl ald pyolul az g L allae ol o
DS ES > 69y p dwgn B LS g ool A o dinsy
B RGN WO T I 1. PR AR LY Jog aalgs 135 506
3ol ES o a8 0)d ;o 55y g Jolai SaS L S
ol b [V 05500 s sl aldgi 6515V ozl
ol ol (Jlosl (slovg i Ly ) (sl 09,5 Jols
o lS Slate (3 X Ce o dged (e 4 g 9d o0

[YV]ogs 0 atiss p & )j50

p:FD(u_u )+w+ﬂ (\Y)
dt ’ ye)

P

o

V.(puit)=-Vp+V.(7)+ pg )

= y[(Vﬁ+VﬁT)—§V.ﬁI]— puiL; )

3o )_>T u_))L».Cj u CE )‘éﬁ 4.5.]9.4111 u.\>‘5 )9"‘""1"1 as

o.)l.b.'l_w‘ L 9 0\39.3 )AJ}Q) (SLDW Jj).suo AJOLLA CA.MJ‘) Cowd
9 ce drmslone 5 & y90 a4 [V Sy sor oy

Bui u

_2, o
8uj ) 6 ,§ij ®

— puu; = p,(
o Ol o lazdl gildae Gl el S5 Lo

RNG K-& Jows jl g9 (o252 slapl > 929 JoJo &
>l o o latinl Keg Juw &8l 0 DA sl oas solazul
o) o8l = St Vb bl 5wl i 2 L
Loy ol dn g add co Cawsts Sadl 65,0 5 (o]
Gl 8 gl Cwaiml 4 (Saadl 5, ol Jlal

RNG  Jos a5 oo (gt | 0z Gl 5 (2815
Cawl 35 g0 4 dlolee g0 Jolis K-g

a ok
—(pk) + 7(pu k)= (aktueff —)

Ox;
+G, +G, — pe ®
0 0 0 o¢
N +— )= -
ot (pé‘) aXi (pgul) aXi (aglueff aXi )

+C 2 (G, +C,G) =G, pfki_ R @)
3 il (Srasl i 65,50 g 0 G 1,0 48
i 5551 0 5 Gp g gt Sa o Sl s
blgy 5l s bl co gl il g yglen ) ool (Seanl
09 oo PO 9N 25
-0t V)
P

&5 Aolee -Y-N-Y
il 5 Dyge @ (Sl bz sly 651 dolas

V.(u(ph) =V.(kxVT -

zh J + T I/I) + S Sh,radiation (A)

h,reaction

Ceos Jgl o5 A g 009l oleand s 3985 J; )T 50 45
=k 3 o5l JLasl samoylis s 5 ay aolre Sl

Oemized X8 g SVl 9 oleond gl S5a ulon


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

OhSer g S35 g

e Jluf g 0090 iz Glapiunw 8 Sles (5338 (o) y

wloal o)l Jasl oo (Y] sbals o)l Jlsl
w]»a w‘ 9 KW ML?LA o)‘%\) ;.9‘,‘0‘ 0uiS S JLA-MJ (_g‘).'
Syge y3 85 B esliinl 3550 Syl 5500 byd (e &
s ol L odiginSis UL g 00 puiiids adadoms olg00
ad Jlel gy uon

4 8395 Olaz i bt Sje 5o ;55 B S
atasos ol o Blusl giludoe el sosS putias alhase
4 by po Sledlbl ams |o g 009 aibee] iy ! £ )
00533 (29l5 (7o, bl 5 les g Il ooy S
L5l o 19a 00isS pisds alhdzme (9,5 40 .del Cowdas
A eolasul (_?5? )LA.AAS SHye

aidldnwgd Joo goriw,lasl -V-Y
@dbanng Joao p )l Samo 5 (o )lisl sl 4
5 Lo (gl oo i ol e (ghalio ol ol
sl yelil g g30e (g, 5l eslitul b (29,5 slajls oS
@ 05l plowl JLe g 0390 D> Glaptns (Aly (59,los
Lo yyolis 5l oads (s slaan oMbl 31 ooliul b «jglate o
S50 Joe S loriw a4 o S e Y98 melizme o
G Y Gl gaz o aslae ol gl .l ouls pladl ool

] 00 00)5—‘ Y

aliSee é.[alsu 50 ke olyd cdale polie anslia ¥ qu?

(gr/Nm’)
bt soys cah mbs Juw
- YO YO oauS pisas dlhase (699,9
VV/ VOV VIO 0aisS (puidds alaime 9,5

797 50 lord GdisT coy> juS polie dnslie ¥ Jgu
(30 )9) giaiss aliioes |

LSRR oy gl Joe
R ARVAS ARV OS]
- : : Sisree
- . . O e gige
#10 Y Y/IA ol e
N \YIY \YIV DS denSTigs
vy vy s

\f2

5 (003 prr 02ly 9p) (SOl Ol 5 SOy oS ol
Sy & Fpocuiomed Sl S0 (9,0 05 Fp (u-u)
g se Ry )
5 _18u CyRe

> pd? 24 an

dy 5055 S py (5Syo At i3Sy S M S¥olxo o
5 Sge a (V) dolee o jaden, sae sl 0,3 L
AAI EYS IR,
:pdp ‘u —up‘

7

Re Qhp)

Solwand b -Y

i tlyd 1Y

e (S50 Ll it Jlasl 020 5l bl il (o) 5 S
$3959 sy 03533 (29l) 990 50 s o0 a4 (5905
Sk ) S g A 5 035 (2,5 900 Jold 45) 0095 Lgy e
aladons jo ol ool wl padan 0 (g5 bbb 5l (WS oo
s oolil g5 Lt 5550 by §l 5 g odiiS yasids
cde ol eolawl coll [lad (650 byl Sl g 5550 50 Ll
weiie L 3gzg e 4y e cably Lyl 00 aS el ol el ol
Lol 3-8 o0 00035 (2915 J&Io 4 192 ((639)9 <5 5o
O Jgaz) o aid 8 Jlas o S0b lade 0090 g lsa (sles

((nolS 4z ,0) alizes ablio ;o Los polie awlic V Joao

b aops cab mbs  Jow ghie
- VPOV VAOY  ouisal sl 40 0095 (5999
- Yo. Yor ez aly 5o l9e 63959
- - VWYEIY  ouiS peiias alaioms (534,9
¥ VY WV e oS s alhiome >g,5
¥ q-- NV Ol L owigd S JUS 535,5
Y yyY VA0 Ol L edigicsis JUIS g5

G S gl 0090 i slapias jo sl S5 LLS

slradsl 5l golome Sl bl o gls oogo (L
Sledio Ly, SeS L cams [0 050 0 oolaul 0SS

Ol b (nl 53 pitas 68, See Ll 8 4y by po DM
el oads (lwand o)y (550 Ll
2,105 092 g dunlio glp olus Y


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

VWA e 1F 8 Lo «p3ly 8,90

oopte SlSe pwiige

8398 i i 53 Bosi¥T zals -Y-¥
Jo 5l enel cossay @l Jelod g oy & i (0l 0
23R 0393 D3> e )3 JLE g 0393 (b > oue
Ol olyod 4 Zie oo lajlo g Oy bshas ¥ S 50
3959 b el odalyo Gioles a4 saipdl ogly U3l 50 Leo
S SenSgige 5 (59,000 b ol S g lome (slsm (>
Sl Al 5s gy asl & S las aas oo ) Gl
o7 S RSl g CE g (05 LIS STy L g
5 79> Sl sles 5 Al 39,0 5 ()5 waSsise
3L salys Gl o )b g ()5 aSles (o S

el gt F LY o i j0 (65l i

2.10e-01

035330 (2985 55 (02) G5eST (a2 5 ¥ JS2

1.91e-01
1.84e-01
1.78e-01
1.72e-01
1.67e-01
1.61e-01

0.00e+00

o3izdl (25l 55 (CO2) (S90St 65 (02 ;S # S0

v

o Slo sin canlin 55 sz o o5 wfoles
USSR RN WSS I I PR PSS SERS IR WS Jgel Jepppe 126
ot 2 v V) g (OS2 sl S S
G oazg b oo, oo Hhal a4 o)l vezg e oy clale
Slagie LS 0 glyr Sopd ok Sl Glo Sy
55 il Jssd JB |y llas i sy s (guoiie
Lg)jo)‘d.:‘ ﬁol.a.c aS Cuils ).’a.) Y wlago U‘i‘ B 09){.2
Ol G lalpd 5 0)55 a4 (53555 Shes 4 analy e,
Sige 4 VUV gl gas jo cades,gl polis g
ooz 5o pleew 000 5 6 pSoslal polie I (Jawgie
el 39y S5 Jsb o Glles Lulph cov g By oS

2.02e+03

3.00+02

3 Lo slaygils g e p bl g (L bskas ¥ SCS
oxizdl (gl Sl

1.50e-01
1.44e-01
1.40e-01
1.35e-01
1.31e-01
1.26e-01

0.00e+00

0533 (2515 )3 (CO) (n S anSsign (o) 15 O JSB


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

OhSer g S35 g

e Jluf g 0090 iz Glapiunw 8 Sles (5338 (o) y

oolS es a5 cwl ouls 2l Gl 4 alhioe oyl
S b Codie s e il 1,90 ol
Ol 4 jo 5 Wil yloj cadiraze 0,510,550 slaals §
2 odle ams Ll ) oz b olyes e Sy intias
2 35 005 S gige g (gyied odile Bb oS polie ol
Bi> g oads Slyuml sla iy o)l abbame ol 3l
o (el Ky 5 Cep lajloy VO SE o g
oals ioled oaisS pidar abame 2l o Lo sla,gilS
S Sl a8 BB aSS 90 oo Ol isS 0550 10 Ll 00l
2 35790 O3St Gl Sl e (bl alais nl o Les
GRIB Gieen 5 (S SIS gige 7zl edile Bl L edge
o lses b mlrale ol JUl 51 o Spo Gyl 5l 5 asily
g Sl g cpl anly b el Ol b saigh s
s g oAitS etids aliiee )3 oS M 4 Lo LialS
S ol 155 il oaisal gl 55 45 58, e
7S g Gl Hho 9> B 39y g ()5 SenSeige (o)
o ss) anboe Gl ol by 5 08 waSlgs oz

O GA

abizs J2 50 (Ha) 0395008 (o2 oS A SO
AP EREL R ATY]

A.hm&b)e C0Oy) ‘_,,)S.\,_..Slde ‘SAP).MS\’ JS..::
Cabf) oS s

2ok p oSl b Glayially oS b ygsls ol o
99 ol oal ools iules JUIS Job slacal o calizee ablio
O3S 5 ()5 S gign 9 (jgyied Juld) g (b >
5 gy LW 100 w69y Gl Gl )0 d9zse
Sl glagiisly jo wagly s92g 5l (B Gla oSSy
oadsdly gl iaSTy (slile,S Cumle 4y azgi b g 00,8 oS50
B et szl adgs g 5 005 sles Sl 4 e
FUOWE S 5 R UCCER VRV FESEIR SVOU. 1 [P R
ade cde @ dooylgd o @ &S > b g 00g Sasas JUIS
eVl ey nlply b ol g slae s
P led i1y 50 538550 G (plerd sladisS
bl ailes jsas asl oyl
b ozl g5l culie (Shb a5 cwl S8 Lls
Llga g cogm 0y 99 ln culie LIS Ll ol
o el QUG et 4 (6299 ler lade ool
JSa@sly dg B o 1y pleerd Gla 2S5 Sl (loves

4 oo g g Oz 90 5l (SzeS idu LS g 00,5 pal )
g oo (Smiddi alhaaze o)l Al oo o) 0)lgr0 Dol yo

PTEETENE
3933332
3838

2L laygils 5 co sy sl jlo g Glyr Lok ¥ USS
sl sy J31s

abiss J51s 10 (CO) S oS gige oz S 1SS
AR SNy


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

VWA e 1F 8 Lo «p3ly 8,90

oopte SlSe pwiige

s il ablie yo JLe old clale 5 JE> Lo ¥ Jpu

0398 Ld>

ol cdale aly Loo
@/Nm’)  (kg/m’)  (55l5)

- QAtal \FOY 0xizal (gily ;0 0050 (59959
- Vg Yo. oxs3i) ogily 48 g (63959
Yo SIYAR O ONYYEY eunsSpiial ahases (6349
VEIY -/vaA WY OT L edignSis LIS (5845

- R A LT L egdcSis JUS g5

0355 3 35750 O35y 5 2l ) (ST (cayz S 0 Jgar
0990 ;_)A> W alisee éJaL‘Lo B

H2 H20 02
(%) (%) (%)

<[+YYA <[+YA NYY

o3 (a5l )3 0395 (5399
ARl oxizi (25l )3 198 (53959

deee VO fYS VOV eaisS e aliie 5358
JOYYE DD I ewsdSas JUIS 5058

JYVE NS DTl enisn s JUS g5

S aeS160 5 ()5 WS gige (595 (007 oS P Jodx
‘005\) ud> W alises CJGLM )9 0990 O Og>ge

Co co2 N2
(%) (%) (7o)

AR: <Y < /oYY
. <IYAA
ofeee¥ ARY4 AR

oz (agil) )3 0395 (5399
oxiza) (25l 59 198 (5399
0diS (piidad abhass (39,9
DY N STl ewigais JUE g0

VY Y ol besissSis U (2,5

Les (59, 192 (699,9 40,8 (Sobil Jlade 36 ) —0O-Y
sleords sladisS a565

2259 89, ‘;ll,....f Lng )_,_,L, S| wl.;.a ‘d.dlad.v.».uy

&8 bgle 10 55 65,1 o0 V5l pieS w0ads S8 sladisS s> )
2,8 0424

athases 4o di i L8 g5ladas ) ol gl -F-Y
AT
Slaal p Sege 5l (o wd 58 S8 s j0 45 5biles
el oYsd ws mbio )0 e 5 005 Lix lapian
) Sl S S s slo,sS 3l s 50 5t s
Dgds oo (sos D)3 oa LS iia s alhaze (O g Boo
Slpd oS pddal abadsrs (o dtwwS 5B b ,m (gilwand
PRSI ES | BUE Y S PR ROV TP ST K|
Syb dn (o8 S g 4 alaione (b Cees 4 395 sl
S92 A Sae e 4 4 (SIS @ ly 50 0y (79>
abaims g Coam a4y SIS Ay 500 byl w00
Sl 33 S S 9590 9 0390 HBLELL b g0
500 ol b owigd s JUIS o eld 0aiiS etisas alaie
Aol e ol s slalE sles 1o g 005 2ol dals
L el o0 oolitul lg pen S 3l JUIS ol slel o
905 1) S g bodishonS 5 sl Olgon e ) SeS
355 @S |y (29,5 sl ame 1 99,5 3L
5o odile b Dld vo s soS ae iuled gl VY S
ogmas ol 5145 s blen el 0sds &ily] dbiie g,
alhomo 10 550 o3lasl L ld 5l gol ) ds o cowl dggine
JSi5 S, D3y (e DS plael o g 038 Lgi
ablis j3 s )l (e 5 S dod Lol o aams oo
= S 9 ¥ Jea )3 0398 Lo i Al
ablie )0 525 055 ;3 3g2rge il ploor b slodisS
2 oiled 47 50 sl Jgaz ;0 0050 e gl alize

el 00w]

100
20
ED
4 . [ |
1 o [ |
) 1 11
= | |
by 0
= 5 [ |
1o = =
¢ = = [N w I (0] o -] o [T (=
o o o o o o o o o o o
m™.r . v T womopoom
=] (= — T —} (= — T o o o =]
= Wi o\ o;n wm o on [E T T =
(o) kb

A.Ia.wtfjf o o..\;'l.nbﬁlg C;l)é M)')u;osé’)y 1\ Jg.:,
RAJRIRCELInATY


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

OhSer g S35 g

e Jluf g 0090 iz Glapiunw 8 Sles (5338 (o) y

kas pl o 5 l08ams jslate 4 sl S5 LLE 09 punles
9SS gige (o> 25> jlade DlpnsS oy p 4 P
o 59935 Ay (OBl o al3 L 5 sl
ol 0ol ool L VY S 5o (640000 i S ax g
e ST il ST UKL oyl 4o 45 aisS s
Sk Gl an (295 SlajlS )0 Sezge ()5 wSlies

sl (28 9S50 4y (PSae (3255 A 950

2200

2000

1800

9.|5 d:_-)é) [P
5
(=]
o

s

1400

(

1200

A IS RIS R
50 100 150 200

(e (slae) yLeds 31t

1000

OrTTTTTTTTT]

Loz aoily 5l (295 lasl les Slits Jlosei VY IS
oo (5399 4z yo (Fabjly jlade yois

025

0.2

=]
-
o

LI I B B S B B B

€L sl3) ni yuuS
Ve
Y,

0.1 B N
[ ~
0.05 _
T M T
0 50 100 150
(70 (gleo) 5l 03131

OS5 eS80 9 (S MS g oz 53 Ol i logas VW (JSKS
oo (5995 4z (SaSk jlde zeid b owizdl (o9l 5l (29,5

S 5 0393 Qi s 5l (o295 Sl oS 5 g oo
Oz ol bl )o anl S8 LLS 09 d (s
sl Sl 53 eadarss az s bl lsn olaptars
Gk Sl eamys Gl (Sodil i 090 oo s 3)lg
mdes gloo (5 S0kl slo S Lawgy oadiools oyl e s
&Sy 50 25 J S (SaSlga sladlgd lomil o ond
sloaadsl (29,5 30 Lod a5 358 00 5L (slojlail 4y Iy azm o
S Lo jld by Joss ol les ,iSTas 3 Sislsn
Ol 53U (omyp @ el Gl Cenl 4 4z gi L 1 0L
sl 5l 295 il oS 5 g Les (s, I a0 (Sadil
Sl o0nd (miey polie AT USS )3 wlpoe (2935
ol lilan (po5ly ado) 5l (295 slasls sles Lawgie
el sl oals il ai lg o (60g,9 5 ojladil calixo
oty polie (el astine S5l )5 45 4555 e
Sl & a8l dof 5l (29,5 slajl5 sles Lawgie (sl oud
s 19355 (6,3, 6lls oo azey yo  Saiil alize polis
adly plejen DAL Glgs oo ()18, iz g sl &
T oIBl 69y e 4 $09)5 Slo Hlade Rl slate
YLbes by LMWST LS 50 LS aldss ames j0 9 3l
@05 o)lal mbles ls 0l y2 LooysS 5l (2,5 ol
5192 (639)9 azm ;0 (Sl Jlade Rl L S, Lo
(Bl V87 ) (20l adgd o (e jLid Sl Cos
oIl koo Gl piee SIS 4 6 lea o
7St sla g (il (cre 4 4= (69,9 lgo lads
RSty C g Gl 99 Gl g LIS Guils -l
5 hbe S (Blat STy €5 )k & o 5 asl Al
3logoe a5l (29,5 a3l sles il azis o
5 (152) (53955 (mbales (layz jlaiie (l8 500 (9
@ e (Bl (iaSTy Bld (g00) Yhles by b LS
Sl jlade Gl Bl Gl ply 39 oo g S5 slod (RalS
Sga L5 amm ;s (Sabil lade (lBl L piess 4 69555
TP YL 10 e slod GRal8l & e se Los A
Glade cpl 5l i 4 (Sadil jlase (iol8I L oed oo 3l 2
SRl s S sla i (oled Byan e 4y
sbos (ol g oslas g, (Sl aSly £ 5 ) s pSeix
wald mbles ple 2 99y Sl oS |y (o295 slajls


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

VWA e 1F 8 Lo «p3ly 8,90

oopte SlSe pwiige

[1]

[8]

[10]

[11]

[12]

&lo -0

Worldwide Crude Steel Statics, World Steel
Association, London, 2009, pp. 21-26.

Knoth V., Morgenthaler R., Fundstein C., The
State-of-Art Clean Technologies for Steelmaking,
Kehl, Germany, BS Engineering GMBH, 2™
Edition, 2010, pp 7-9.

Dedusting  Solutions,  Siemens-VAI
Technologies Handbook, Castellanza,
Siemens-VAI Metal, 2006, pp. 120-143.
Velikordov V., “Mathematical Modeling of Heat
Transfer in Dedusting Plants and Comparison to
off-Gas Measurements at Electric arc Furnaces”,
Journal of Energy, Vol. 31, 2006, pp. 2926-2939.
Mehta B., “Modeling of an Industrial Off-Gas
Cleaning System,” MSc Thesis, Laurentian
University, 2008.

Kirschen M., Voj L., Pfeifer H., “NOx Emission
from Eelectric Arc Furnace in Steel Industry:
Contribution from Electric Arc and Co-
Combustion Reactions”, Clean Technologies and
Environmental Policy, Vol. 7, Issue 4, 2005, pp.
236-244.

Kashiwaya Y., Tsubone A., Ishii K., Sasamoti, H.,
“Thermodynamic Analysis on the Dust Generation
from EAF for the Recycling of Dust”, ISIJ
International Journal, Vol. 44, Issue 10, 2004, pp.
1774-1779.

Ko D. W, Choi J. O., Hwang K. S., “Use of CFD
for Effective Dust Capture in a Steelmaking Plant
with an Electric ARC Furnace”, SEAISI Quarterly,
Vol. 34, Issue 4, 2005, pp. 65-73.

Goodfellow H. D., Pozzi M., Maiolo J., “Dynamic
Process Control and Optimization for EAF
Steelmakers”, MPT Metallurgical Plant and
Technology International, Vol. 29, Issue 6, 20006,
pp. 24-30.

Zhonghua W. A., Mazumdar D. B., Mujumdar A.
S., “Optimization of Post Combustion in an
Electric arc Furnace for Advanced Steelmaking”,
3 International Conference on Processing
Materials for Properties, Melbourne, December
2008.

Chan E., Riley M., Thomson M. J., Evensons E. J.,
“Nitrogen Oxides (NOx) Formation and Control in
an Electric Arc Furnace (EAF): Analysis with
Measurements and Computational Fluid Dynamics
(CFD) Modeling”, ISIJ Journal, Vol. 44, Issue 2,
2004, pp. 429-438.

Kickinger R., Gittler P., Lehner J. “CFD
Simulations of Dedusting Systems in Industrial
Plants”, Proceedings of the 1998 IEEE

International Electron Devices Meeting, San
Francisco, CA, USA, December 1998.

Metal
Italy,

AR

§ S domi =¥
slecaly jo a5 Le g 0090 Cdo i @sllas pl jo
e e S8 5 leea VT Bis glina 4 5 553 adys
L 0 yS (o )13 ooliinl 550 (So Sl ugd (slao S
(St G0 4 g (Slwlme SVl Kol ) oolainl
Gl 0alds sin i polie .l ol (giludas 5 giluanls
s (69, 8as Slo el b (25,5 slaslS oS g Lo
D8 aolie 5,50 45 Lo 05 8 p oo L 50090 i
VYV g Llod gomiiom 0 a0 ¥ ol ol pay Sl g aid
saslive (H5mSD) (>9,5 S35 oS 5 St 0 de )y
55 o) oo oolisul Byl Jocs 4 azgi b a5 o
S gige S 5 STy 9GS L (9,00 Gl il STy
5 aelsl 5 0t il S B (easlo Bl (530S b )5
slastll aziban g Joo gl plojl ol sl 5l g
s i liis glaciand 5 (sl B Sl ol
55U eizen 9 485 155 addllas 9550 5L g 0095 i
Ot Olg—e d de (63959 dm ;S (Sabib ol
=95 B3 S 5 g s (59 ptmnn (IS5 slo perie
4 ool G mls o388 daslllas 090 e
Sl o el a1 A5 A e e i,
cbile LS 5 Lors coxge YUles blies 4y saaslol
i b S dpsn oSS g Jash 5| lmoniy]
by Lre ey g Loo laodias iiSly slo oo olass yisl3él
33 gilwlaz Gleadly g i LSl asl j0 9 ol
3ol @l an azr g L izren b o0 (20 (3las
adllas 5 (gidiad abaizms )3 (53le5 Jlw L,z sileand
abiizs (wsin GUST Sl 13U ol o Bz sl
25 e a0l e al58 Lolae 5 loelo 3 LS5 (55,
S50 (Fomiidds loadly ioli 8l a s o g alaase Jlo
ol ez S STad padas (ol pogdle 285 )15 w5
S gige lade JLalS lgo (699, azm ;0 (Sodsl Glyee
Ol (o |y (Sl glaaasly g5 Gl Sl e on)S
9> sLail les (il pmie Jl e p0 5
ol 9 (Sllie slacudgasme 4 axgi b &5 09 00

s gl Gt e il gli


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html

[ Downloaded from mme.modares.ac.ir on 2025-03-26 ]

[ DOR: 20.1001.1.10275940.1390.11.4.7.1]

OhSer g S35 g

e Jluf g 0090 iz Glapiunw 8 Sles (5338 (o) y

Combustion”, 16™ Symp. (Int'l) on Combustion,
St. Louis, 1976.

[20] Morsi S. A., Alexander A. J., “An Investigation of
Particle Trajectories in Two-Phase Flow Systems”,
J. Fluid Mech., Vol. 55, No. 2, 1972, pp. 193-208.

[21] Haider A., Levenspiel O., “Drag Coefficient and
Terminal Velocity of Spherical and Nonspherical
Particles”, Powder Technology, Vol. 58, 1989, pp.
63-70.

[22] Ounis H., Ahmadi G., McLaughlin J.B.,
“Brownian Diffusion of Submicrometer Particles
in the Viscous Sublayer”, Journal of Colloid and
Interface Science, Vol. 143, No. 1, 1991, pp. 266-
277.

[23] Li A., Ahmadi G.; “Dispersion and Deposition of
Spherical Particles from Point Sources in a
Turbulent Channel Flow”, Aerosol Science and
Technology, Vol. 16, 1992, pp. 209-226,.

[24] Incorporea F. P., Dewitt D. P., Bergman T. L.,
Introduction to Heat Transfer; 5" Ed., New York,
NY, Wiley, 2007.

oY

[13] Sivathanu Y. R., Facth G. M., “Generalized State
Relationships for Scalar Properties in Non-
Premixed Hydrocarbon/Air Flames”, Combustion
and Flame, Vol. 82, 1990, pp. 211-230.

[14] Hinze J. O., Turbulence, New York, McGraw-Hill,
1975.

[15] Clift D., Grace J. D., Weber G., Bubbles Drops
and Particles, London, Academic Press, 1978, pp.
114-166.

[16] Launder B. E., Spalding D. B., Lectures in
Mathematical Models of Turbulence, London,
Academic Press, 1972.

[17] Jones W. P., Whitelaw J. H., “Calculation Methods
for Reacting Turbulent Flows: A Review”,
Combustion and Flame, Vol. 48, 1982, pp. 1-26.

[18] Yakhot V., Orszag S. A., “Renormalization Group
Analysis of Turbulence: 1. Basic Theory”, Journal
of Scientific Computing, Vol. 1, No. 1, 1986, pp. 1-
51.

[19] Magnussen B. F., Hjertager B. H., “On
Mathematical Models of Turbulent Combustion
with Special Emphasis on Soot Formation and


https://dorl.net/dor/20.1001.1.10275940.1390.11.4.7.1
https://mme.modares.ac.ir/article-15-7665-en.html
http://www.tcpdf.org

