&

e - a ;
QV}EJQL’-‘G&U
? -

gs"’*‘“’ (S S0 °9)§

CSS Sy (oo 0USLS D

O bewz ol 9 oy Liarns ol ilo



g
Bl G5 L gord (pwiigen (bl IS whatte )3 Ly oS 4l 55 5l (gl Cblge S LATOF Jlo )3 (gord (ot 09,5
Sl VYOV olo ypo 10 5 00,8 Ll CouSl S Wi ousiils o «.s‘:’)'%"j 09,5 oymo,lez olein S g glond

J..i':)‘ ‘_.;wl.:.,i))lf L9 1S gLy 4 Uw).gub LYPY ole Cyode )S Ogad )~Lg-j @*’LJ-»’;’))[S L g R L f. u“)“b L ‘) oy
Sgai JET (leoSS e alie )3 1, 953 0599 el (o (oo

ozdls (IS gl 50 (oo (wdits 095 9iS o2

Jsl sleonsay

Silwlaz slaasl,s

L

lasTp b

S s il 4t wsile Joe

ASRNEE NN

il
|i|i||

www))ﬁuwjbjuwom‘od‘fséO)?QJJ?‘ML’)9.790»‘4)‘359.9 \YYO JLMJ)OWGMA.«.QA09)§
S somy 597me LIAYAS JLo jo aastie (9 Sy 5l 4 g b g 515 mo dlg) b cogai b puiomen 500035 o
A ST 5 il 5 adae 40 5 lie Gl S (oo (odige aLE; 50 g2l By ¢ (6y9lid g Dlidos ¢ pole &)l

ol Jlo )0 Jeaxs 4y Jordeo pligamails

‘5»[3.&)[50)90652913‘&;55\‘” v
oS iy )l cwlid IS 6,90 wl )l gemiils a5 OY 4
6}500»&@92;&3‘&,&3\‘\ 4



Ww»\.».e‘.e 03;‘;&&0@@ 6Lé£|

sle aioy jo aS cuol Lol Vg jLeasls Voolinl F) sole ala gac 05 VY Ghld cond cwidigw 09,5 Lol Jl> o

BBl o prass Gl el cwdige pole alises

10925 (BT po JSO 1 ol (o 09,5 o o
(SO (oo (6355 S 1 and aills
Sl : ole 43 5o




L5'°*“° gs-“‘"\*ér‘“ 09; g;o.l.c: uL& 9..4\.9 ubg.w&é‘w

oud 331 lga hmas il S Olpls ol g pb

0399 sy ESSO e o8 piv (wazs (w9 -
aod s &ists 3IPh.D

(LSSl 32 oy ol (e (w590 =Y
oed oliiils C.E.G.B)

Slogmile (Mol (g Sy (Lhd 93 (oy92 -Y
.l «us9i(Matsumae Int. Foundation)
Sl s 0Ly 31 (Fellow) ylgae g oyLis —F
Sy 3 cnlj guS i (Matsumae) (slogaile
w15 eguS g5 oGNS ¢ i 0uSLiSNS jLioo

©d v ):5‘:

DI Jf ot i 5550
C)»\.;J -

Ol ! ol (559002 Jlw LS ol g g ol -0
{3y g Alad)

¢ o) GLALEEINS diges Sliwl yai 7ol g ol —F
69U 9 wlidizi « pale )59

Ol ol g liww (51558 ol zol g ol -

«sM!l (59002 Glowws g T plojlw
T s 355
Slwl! 14w g0

29 oIS 51 (7550 Lay 9 5358 (e (w590 )
i 1

FTO 5ugT,5 50 Lo 55y aieuild Vo g a9 ¥
Ol by 9 (yliwamw oLASIS 35 5 Sidghy Y

Sl § 550 g (55D 398
O ol 51 ea8T, b

o]




Silw oz g 2 Jlil
& bowlxo Y bw Sl s
Silw a9 g5lw Joo

il G5 gw S

ST RPRPIERIE
sl sl olo aisT
SCC sl 7

Flslono Yl Spoliys

sl (Gl gl S
9l 8 (5052 Ogaml SGI
wlyd g3lw a9 g3l Joo
assl 3 g5le duy

u.:l: 9 Cand S ‘?lfb
sl gl 559l
3 Sl 9,551 plgs

(b gt g s J S
a9 JUoms oS

ot 9 Sl A g5l Joo
Lasuly® g5lw

&Pl p P Fws 25k
(Soft Sensor)

G50 5150 9 gmwlogs|

soke 4 po

(S (i 09,5 (oolde Wl glas!

a4l

5 o (i (555
OLadSl &b oKisls

slw!

e i 6550
oo 3 swlas glaasl g
Ll (S olzils

(o (s (§ 550
Sl Shasld gl Sl —
JRLIW Lo GO S PR LK

(o (gdies § 550
sl Sl 65509550)
UL“«....K;I 6)L“" oKl

o (et $ S
ol Hazlp Js -
Sl S ol

;é‘y’l& PU 9 roU

Sy y SO

J1091) (o o S5O

S e ol yd o

ones L e 5

Solo iz piss



S S S 959551 g
9,54

SIPPSgn U g SIS g
Srolad 9 (ool (g

& bewloe WYL

sbraialyd 08 9 g5l amd
Wlow 9 6551 @b oy
@l lanial b 5o

Sy 235 g ©luls als
@l lanial b 5o

SIRWSRIS
b candbls 20 ISCs
ot ‘5L°gi .

S i (55w Joo
S8

Siw dd 9 (55lw Juo
Jusl slawss!,s

Caund G g G321 0b
28515 21k g S
OLLS) §3Lwg,ls (owiige
(29,1

oD (g 555
Shasle olRasls 3l (658l eSS g —

S oot (ot 5553
Sbobil 3 &3l oKiSls

3 oo (i (5550
Sbolil 3 O3l oKiSls

oo (it 55
ok 5 e olS23ls

(50 Ogl S
S

kel dozmo po 50
%

ol 50 550 il
s S1

Sy oS yse

SR (s S5O



S350 pay was b (555
(G 95

~>|9.a yb

©lyd G5l

a9 55w A (3w Joo
b syl g5l

Lasslyd JyuS 9 (g5lw el
>1b g Jao 2lubls
)Pl e sy

3 st (i 5553

5| o (g (5555
Sbobil 3 &3l oKiSls

dogd pudle o> fSD

Lé)..\.o."u SO

G2 e (s g

sl ojley 5o nils



ooled (AL
DTV YEESA
LOFFVITEEY
OF-FVIYEEY)
SOFFVIFYYAR
ATV YEEVY

<OF-FIITYVAQ

05,5 pke yBS o)

Ohgel el )5

Objgel el )5

oBRiglo3] yuncSs

anl B S olalesl Gelis)lS

.\>‘5 uL..Lo.C oliw;l.oj wl.u.o)ls

(S0 (oo 09,5 (Ll )5

(o Sy
ASESURTURNWERETE

Pl pole (oulid S

oy laly; Cupoe cwli)lS
SN S S

Bleo (o )l (bl )5

s (g (ool )5

Sl ol g pb
obBL il

&8 il

P S >
03giuw (o 5 Ld pule
©oladll vurw

o 555 o 8 grimo



bl b yolod
razzaghi@eng.usb.ac.ir
b.bidar@eng.usb.ac.ir

zohdi@eng.usb.ac.ir

Joeos |

mzivdar@eng.usb.ac.ir
mzivdar@yahoo.com

Wu b (699,9 (ol )l (4l gxlidls (gl jolino vl

a2 5L (639,990 HaLieo Sl S Olgl pl g b
ol ehade )3 Sy PPl 5o
obes, 5 ghaie )3 Sl o)l 58 Wil

G553 g 2B (oulid) S alaiie ) GAB) (> ;SO

(SO (0 095 o pae b wled

&1 milg o ylos Solgls b g ol

.91 £09YAY - J092) (& jo yiSS

o150 5 iyl 0 bMel g5kl 5 b JUtS

(o (oW (6 S8 39,995 Hlgiil

https://eitaa.com/joinchat/1632305232Che7aa2bda8 Lyl ey ply

https://t.me/joinchat/ AAAAAEh6gFXz-fhICOUf8w ol 5L by ol

(o (omdites ol (olid)S gl

https://eitaa.com/joinchat/1634795600Cf9ealbd28b 1Ll olwy el

https://t.me/joinchat/ AAAAAEzgK_LDLeWmMOLOvW(g ol 5L by pls


mailto:razzaghi@eng.usb.ac.ir
mailto:mzivdar@eng.usb.ac.ir
https://eitaa.com/joinchat/1632305232Cbe7aa2bda8
https://t.me/joinchat/AAAAAEh6qFXz-fhlCOUf8w
https://eitaa.com/joinchat/1634795600Cf9ea1bd28b
https://t.me/joinchat/AAAAAEzqK_LDLeWm0L0vWg

‘swLm))lS 099

S5 L,5 cpaasss ug,s il Lol g5l gy dRislejT sy (5,15 ¢ pogas g0 ol sordh gwiigs (ol IS 050

s )5 0590 plgzetils (gl g3 (el (55 dalip 5 masy glaaie) b cslite s (wdipe 09,5 el 30 5
S)90 U’“"‘)f @L?Lu‘ ‘sam LSLCM.\?‘B co\)9.<y..3 ul};u‘ ‘) u\.tl.o.usc d.u“)‘ 05; as kS’L,L"" LS'AM u""ﬁ)‘b 6L®M )| é.v Lo.&l)

oo 9y )

Y

Y

Yf

OFE W9)S Olgie
S G

c.§)L:-:-5l

&L

o el
(V) oMol ol
(V) ool a0l
okl 3
Pl yoo (Ll )6
s“’)@
obs
V) % Sy
() S Cany
Ol sle 4ty 5 (Ol A
O3 (s s
okl jaad 5 Kn 8
oodae gl

3>y gea

REIRCANES

o3 S



o> 9=ly 5
Y
Y
Y

v

f5

S

Tl 0 Y olro

(V) S5

(V) S5

aly gy lge

V) 2k,

M) 2k,
-(V) 2L,
il 250 Y 0lre
- Jeil 30 Y 0lro
FoealS Slee

9 4l
SoelS

(V) Sojd

S5 (o
S5 o

5 (o

o b

M2b,

M2L,
iy S¥olae

e (2L,

g dabn g FoslS Sl

i )3l ey oS

las Cuoglio g Sl
V) S8
(V) S8
DSy 30 =5
(VS b =5
(SPFE (o
520 (oond
S oo
so5es sord olXtyles]
555 cons olSigles]
Il o oKolo|
Sy pole p sl aenie
s2ges o5
(ko A5 AL

.\>l5 foncs

LY
YY\FY.#
YYAFNVS
YYIFIY.

YFIAY-Y

YYYAYS

YYAFATY

YFIAY-F

YFIAYY
YYIYY-¥
AARAARSE
YYivy.v
YYAYIY
YFIAY-Y
Yvi#.4
YYAPY <)
YYV\#Y-A
AARIAIE
YY\PYSY
YRIAFYY
YFIF-AD

YEVFY.Y



o0y >y b5

¥

bf

Sl
(V) Solizoge 5

Sl 30 Y olro

Tk s Se
5551,

kol w930 Glgie

)l.'.*w

551 5 ooke &5l5e
(V) Soliyge 3
() oYl Silsa
() oYl Silsa

() SVl SulSe

A (goud
M) oyl Jlal
M) oyl Jlal

—p oz Jad!
(V) Seslizoge

ez Jl

e Jul
oo Slewlxe

(V) oxly olles
(V) axls olles
(V) oxly olles

—gdae Slewlxe

“Feeels Sle

awl$ s
SULES IS

basl 2 s

oo el
550 5 ooke &5l5e
(V) Sealigdga 5
(V) Sealigdga
O) SYlw Sle
SVl Sl oLi.i'u"Ln)']
(V) &b Sl
() &, Jlil
e Jadl
o sl dhal cwaigs Jsol
&y Jl olfglo;
") o)l Jlas!

1)) a=ly ollee

255 b g S

(s (o ;o Blsl 0 )18

(V) oxly wlles
leaxly Slles olSiole;]
basl 2 s

o (gmsipen 133l o5 oS

ol S olfzylesl

Al IS oladl g b

&9,

..x>|5 foncd

LY
YFIAY+)
YRIAY-¥
YFIAY-0
YRVAYYY
YHIATY
YRIAY-Y
YRIAYYY
YFIAY-F
YFIAY-A
YRIAYYA
YRIAY-Y
YRIAYYY

YFIAY-Q

YFIAYYY

YFIAYYS

YFIAF-)
YFIATY.
YEVATYY

YFVAY.Y

YRVAYYO

YRIAYYY

YRVATIA

YFIAYY.



oy 9>lg o3|

Y

o0y >y b5

Y

Y

oy 9=lg o3|

Y

Y

I s ggy0 Glgne

oo el
Gy farme 5 (555
Lol o>l 5 L]

SleisS (5,5 o5luil (losg,

‘s’l““-“’ é’L*-" » «5"‘“‘1|

a>ly gor

() o) (Foxe gloo Gl (Sl panasd (g0 Glgie

oo el
oy leanl b
e sord mlio (Sl
JETIRTSTIE
ol 9 )l8 5 s55lySIsil

52 Jobs slealliws (b
Q)l?
935 o plie ;9 $59l9SSan

»15 fondl

(¥ ) 35 il 5 (il qaas (g0 olae

— (V) Yo Sl

o el
by slaanl
5B DYl Sl
3 Jsl s sy
58 mbio sloasl s
LplSws Sl g Slasin s

5 p7 Jobd leallws (b

Q)|)4>

9>y o

s
YRIARIY
YFIAFIA

YFIAFYF

YFIAFIO

s
YFIAFY-
YRIAFYY
YFIAFY D

YRVAFYY

OLEY
YFIAYY.
YRIA-YY
YRIATYA
YFIATIA

YRIAFYY



b )5 090 (a0 3l (A5 (slod

WWWngﬁww‘}u{a}y}uﬂg}é—gbﬁcgﬂgow alsllila
il AR e il i il g a1 pilez Po P 3 e Jol pF
¥ ar ] S S ala falin 3 el Juazit 5 Kb 3 | B T o5 5l LR VSl
4 S | W ST ") 0yl ) YL ¥} S §
st L. Sl S s § v ) {r)
\ . 7,
I". ” ] o
Al KA pie e s el gl '-III Yasly Cildar Yool Jlassl T ol Sl YL Ll s R P P 1 ilay
3 L
) sjlie ) gt olens ™ (UL b [ia] vy fis} ik - n {F) 21ga (ry
A ; T i |
. () i [
] ) L i
B s g 5ad Lozl Loy = Vouoely ol L= 221 ¥oalindga S ol dga F |- 1 T il ol 1
35 il g a3 P b g - AN g oy e g e sabpdgadl aaladgard fe | el wsagac olf
i M) emiips |7, i) ) ] / ) i) r) (1]
L = ',-‘L' - P r P i W
R R i i ' 1 5] ssdis
cslmazal & o g peeriay IR holer dfislgl / PP - ] ) Drlaaloea 1 i olea
L . | \ / : (F) e B R o ]
(¥} paedipem (F) nadigmy T ) 03 2=l / (LT AU ¥} gdac o O ot
. \ T _ I ™
R i - i :
o 3 s gleiss il A S0 p e A Py st [ R S0 e e anglln gt o ALE sl aslipy
) lgallz s ) o 30, e 00 pmeih ymalige () s puatiqe : fr"“w 0 st 7] il ) gmaina (T} Faaalt
- ¥
\— 1
™ s
olpats s ol bl i ol ’ et e gyt v ]
= = IR i sl ol i | i &7 oliy et 3 e Tt e
3 i LS e e T e et ) m '-'"‘h"-"". ) ar g pad gl ol L]
) gl o Ly ) et [ TR e gl [ PPV LT (1) agac () paad il
Sl g i L= = pali ol 2alaj et alfizalegl] rtiign ) T ity D Y S G T
P el el g2 ey e = ) N L () B Sy
pa ¥ Dlmzil | ged 4y a2 " - ] s
F o Rl + 9 I el el gl TEVE
315 R L o N (FHY bl o8 e .
71 o gle azy F) g x) Y () pald s 5 - ! Y3 1 pula o jlnn (r) I\:-,1-_'_'1
b b gt e e et
030 ol el Sl el e 1800 Ll e | (PP aly g




RE PR

wibioe ) Jsaz 0 zyaie b 4 alg YV 60,00 slaasly IS olass

0,99 6L®J.‘>‘3 Sloss 9 ws)é &y A Jsb

ol olaxy a>lg &9 K9,
axlg VY ol g,y )
axlg VY il )T gy \
aly ¥ Jgons Y
Ay # sl ULL ¥

axlg YY I e



Lol (> lyb — (o (cwiigeo-)

ol B b jesige g ols JSb s Koo a4 sl slesle T L ol a8 canl i, sl o alg b
Ao D 1y e 500 sle (21,5 plad Ly Gl onl 03 iz 5 (Pb 1 U575 g el s, o5 605 S
tlor sl B 5o (el Blae (o2 5 ol p Sl Aok 5 (loord Slaanlp (b v (oo (g (Coegas

ot & Sl oy mlio b g oKV gloos 5l 3 L pl Cd a4y il eeins 5o b itians jokas a5 (nilio (Hib
GV slasnl (A ails G5 5 cil caio o (Sl il Glsts 405500 by st Sk Gl S e
)l ege p 1y oS oslail spinws § bolSiiws Slasdtiv s (Jow 9 0 b G5 g o

asl2 Lk fal S ol ogy0 ¥ Jgue
09® 92lg o3, o b 1)
v 458y i el )
r 08,y Sealiysge s Y

¥ ity el SIS v

v bty 5, b 5 S ¥

Dyl oo Sl (0,5 50 Ll Bl 4 4z 5 L) ¥ Jouz )0 zjaie ogy0 Olos 5l (LI5S (o930 915 VY

=S oy W sox
o0 w2l ) s el )
v Sl (gl KD 5l 4z LSS )
¥ SowalS S5 4 b Y
¥ o ool )8 (g5l ads - (g 5luda Y
¥ ozl Slpeas >k ¥
¥ @bt mlio ;o Sl &

Y Sl At 4



Sl Bl g St go 5 — (ool (oo

e o0 ol (omeULS g Sl (Y Seslinnge 5 (V 1 g5l g0 4 (X0 ol S ol

(69,5 S0 4 b sle )3 Logas o8 5w L2 (55,31 IS Ll (yarmen (Sealusge s pedlie 4 i Jsl gasls

300 5 co el god gwidige dba> y0 aS

el JBS sdie) ;0 odes Eoy dw 4y 35 pale pgd (ga>Ll

ewdbls cole o g, 9 Jool -V

o] - Ly 9 M 90 33 U‘"")f - M)‘ sww)lf @)° d.ol.iﬁ

Semgey Gl Sl gy0 i F 9o
o0 a2y o)) o8 el @9,
Y Wbyl 55551, 2ol g Se )
¥ ad iy Ssliooge Al
Y A iy owdige Lol Y

Y b i )l JUi! ¥

D9 oo GBIl (09,5 ,0 bl a4 az g L) O Jsoo 50 zpoie (g0 Slhe 5l ()5 (w950 axlg VY
S gys B gex
o930 919 b3l o0 pb )
Y (03959) (Ned yef Gl JUlS )
¥ b slo oy v
s SVl (Soaliyoge i olos (s (i v
Y as i Yl SGlK ¥
Y S sl 55T, (b o

v e bl el 5 o el 1, 2



Gilwlaz badsl b - ool (waige-Y

il e abl>l o ol (b s by e ol g g5lulos slaos ], Elgil o Slos oy JWl,S nl jo dheasallg 8
Cario ,3 (pg Eoba b ol e 4 zhmenl (@3 5 i i aile ST (g5lulas sleanl s aiy b
ozl (s sloossy Jool 5 9,5 Sis slo omay (aemlidlinn 5 (alae ilulazr la pes wiile g5lulax

il ial,E ol heamallg 5 5 day jamis slacolls

Gilwlaz gasal b i l,S — byl (bl )5 (o ys doli

Siwloz slaanl s il S sl eg s F Jgo

o0 a2y o)) o9 pb o,
Y Al (e SLSL, )
¥ by 2 J v
v w51, 2ok g St Y
¥ A iy Salinoge ¥

g oo DBl (09,5 50 Ll @l 4 azgi L) Y Joaz 50 gyote ogy0 olee 5l (alS ogy0 w15 1Y

25 09,0V gax

o302y o3, o0 el @9,
Al Sz iz Gjlulae \
v wlid sloasld g clue Y
Y‘ 6.7;]4..' 6Lm c..\.'a...\.; Y‘
v sl bl Jebows g b aalejl >0k f



JU! gl ousuy - (couls (puwitigeo—F
Sl S Gl plgziils oS (655 4 ol JUl engay (ol S e (o (qwdige 50 Gial)S (n 5 (698 5 (2P e
omolie Sl Sl Ul s SVl Sl 4 laieddle (sl digd oo el 08 SVl SilSe 4, lgmasls

Sl 5 and iy JUh s i o)l JUS g JUEST e osasy 4 bgije (gyo Gligzls (S ol o el
A3 o |y At ay SV

JU! slo oy alS (olill (g0 A Jgua
39 92lg ) o pb @3
¥ W oy owidige SLedly )
v Wbyl oS ook s S Y
¥ W g Seslidge Y

¥ wd iy SVl Sl f

g oo DBl (09,5 50 Ll @l 4y azgi L) A Joaz ;0 gyote ogy0 Slee 5 (lS ugy0 a5 1Y

S gy sz
o8 >lg 3l o el o,
v Jole sledarzs 5o Jlasl sl onyoy |
v b gl oy Y
¥ 2l )bl Jelos g o ol ()b s
¥ Sl ae ¥

Y Sl 4 9 ludowe A



JrS 9 Gilw a5 3ludin = (couls (owieo—0

el 03,8 slml J U5 5 (55l i o 4y (G0 alF FealS (cwiige g (omgh a5 (ord (s 4D dw plio]
ol 2 sl p 5 alwg oy slaaly (63le it (oono 5 3B el mlio )3 FealS Sse sbao )8 5l S
&l 5l g ax o eoliul wdgs (559 0 400 SRl dine 0 4 ol S > 50 g Sl la il (0B, 9> w4 az g b e (0
o il )5 ol (sblje 5l (5 3bomm 9 dizr 2 aidly (g pSeitir 0 23 Sledlo (o 09d (0 oaalin Lo iy je 205

ol b ohb plfis Jlisl g @) cqx " alend a1 3" IS Slaptun qulais 5 >k rizren (5 onl po
DS 0518 sy 0550 b ygiST) g Loz p dlex ] cend (cwiige sloelKiws

IS 5 sl ads os5ldon (il 5 alidl ogy0 iV e Jga
oy 9>lg 055 o pb @3
v W iy g Slesly \

Y A iy 55T, zrb g S Y

¥ wd iy SVl Sl f

D9l (g0 Sl (05,5 0 sl @il 4y az g L) V) gz o T 09,0 Ol Sl (el g yd wxlg VY
=S e VY Jgo
w0938 9>lg ()l oo pb )
A bt glaanl)d g5l and 5 g5ludoe )
¥ Lol 8 5l ae J
v e 5 480 S5 Y
Y Jeezms J s ¥

v (o (A 5O (Egman gk 3 )l A



JUip

3 o (st i slb die) 10 gk 5 eSiel slo Codled | Knlen (gl asgazme gord (cwdige (5553 0,90
2,5 oy Iy i 96550 5b «(658) 55 g ESVI Y ($lelaz slaan] 3 daasl s gldoe (Jls! sl ony alex
Aoy (S5sel 5 Sl 95 cnl 5l Bl b 025 (s A gl (Eadge conlis 4 (5 155 0,53 sele sla cdled Lol jeme

| u“"”ﬁ)" IRy L JB"D o‘) u.._'>L..u )lg.o..h

SO (A (650 030 (19950 Cnmns]
1,385 09,5 o o ) el 5 1) VY oz 50 gy (g Ceol 03 (pard (cwikige 6250 ghiie (S0 axb

oals a3l sloasly les 5l simghy aie) s dxgi b (Wxly il )i 12) 03 90 10 o0 33 lg VY legasme a5 Sl [SS 4y o3V

S5 0y98 gy NV Joux
w98 el R EE e TS)

~(03970) S e (Sl g IUIS sy S -ty o Jl Js p5 )
— s 6l sagay —Ol,d (65805iST —azd by Yl SlSo

Sl ool Gl —olialegl b iy 5JUT 5 (b —ad iy 2 Jla] p3S o v
~losiyl3 Gganl il -aid iy 008 (owaigs

Y oy colin - geals’ oS @ b
ol Gl Py £ ¥
Vb bt plez £ f
Vb bl PRk o
¥asl okt S e $
Vasb bl ias o \

aob LL aols! i 5 A

e oo A3 axlg gy el Ll aslol ) plasl slasm 5wl oo VE 4ol LL slaasly oloss



e w w»\q’ 0 09; L

lolliy o3l o
955 § g S (Slinios olKinlesl )
CanndBlS g St Silidios olStolol Y
el ledoil g slind Slinios oRiglesl Y
o sl abas oBaslesl  f
axly Sldes oKiyles]! O
A 5 leanTd gl Sul olKtsleyl 7
lelrs SVl Soliys olKtylesl ¥
anl s ol&alel A

GBS 5 3 (5,5l Sliios olRiles] A



(5295540 9 (55 g oy (Um0l loj1) Y 0 louds (S lindini 0ty Lo31

5510 sdegh collad 4 ol 5o e QL.Q’ slasl g (lgmmadls U auo )8 52 YYAD Jlo jo Slagow oBislesl ol
O ol 58 Gl 0ol il g (b oKiolej] ol slacl 055 awgi a5 ol olfiiws ( olulis 5 2lEisle;l Ol LS

el 0] 5,5

Dollinlesl cpl 0 393 g0 me sl oKiws 5 S
“.i..:}w‘)..JB‘ ‘QLQD' ‘sb‘im.vLo)T oli....m)UF 9 RO Ld
5 i Sl oSy o pglar JIUT pis @
,$LeSSl (65,9l
(5 + M) Jlezes o5l Seb syl @

FepH e
T Colan e

WeiSp zyb JegSany @

UV s o @

Ly 5 LTCOD 4BOD fposi slo olSiws o

(09,50 V2 B gl + 1)yl ol o

S Jok 5 S resly 2SIl sla oliws 0
MFC 5,50




(Comad G5 g St (5 lidizns oKl Lo ) Yo ylods (o5 i oK Lo
G J5 ST yuizan g ‘S{LS.II sle Kzl ool b ‘535_“.&5.@1 Ogel 3y i3] 3 S e cli.z%uﬂ ol
e 0,8 10 (6 peudy Dlalllas Cga VWAV L o oli&%l.oﬂ g (g0 Aoy i Cod 5 SO yaunsl sl ST o

w58 oo bl olKtulel pl o LrendBS 5 5 LianJlS o2 lalllas




(ool el g el 3oy oSyl Y ol (i lindons olSiy T

S i Jbo coles o a5 Glay 5 o (gl ildsil aibad § Kol ps slo slie clos Lo 035, plowl cga olSisle;l oyl
30,5 5L5 0550 gt Slias 4 jamme g a3le VWAV Jlo [0 59 ol ghg b sl oMol 5 Ll

) o lee olStslesT el LISl 51 5

Sld (SasSlp 6lp YU e p i b peSs
Sal )3 Cagl ) i oiwd g 3B 955 @

)9.9.3‘)...'[...» Kwd o

T Selae g e Sl

st 5T oSis 0

Sl Sy (So S 0ysS 5 051 @
lojlw sl glS Clwl @

Vb oo A5 L (ST ,5¥ls e
SodBlS g8 5351, e

gl il oS @




Lo sl aviuai oSl Lo

25 T d ol s ol dhar aio glaasly Sllee Sl 5l gz BB Gise Jold b o 055 £55 )0 oBilejl (]

Zcojf‘s‘,

Cod > oS @

3o ot 4 Slille loign @

Jhg G5 6l sy (5 235585 aslllae oSy @
uw‘)..m w..\j‘ 6)-:5 o)’bu" Ko o)'|..\3| Kiws @
Gy b yild (gt @

i & sl Joe S @

Bolgr oSy @

P oussS 4.‘&L~o d.'>‘5 L]

Silop Seislom pan oKiws @

Silop s (Siglem man oKws @

(o9l d93b) (gl 8l 2l g ugSao ool aly @
Sy Slallas oS @




aslg ldes o&is byl

5 o 3l Ot oo b lizsly g s oS8 5 wBl o (gord (pige a2 lod plad an] dausly Sliles olKtylej
b 9 e wmly Sllee Baslel 5l pol> Jl jo (5358 5 ) 8 el )5 ol o [ls g Jlo &y
13 el 2 (6550 5 ) i)l glaogy sly SUISel @l 5 olid S gzl ijael 2 egde a5 Cal lo 05
& glio 5 Koo shallusls b calise Sloas ailly (550l oS5 (5135 0 into slemyb (gl 5 0jslive atee;

Al asls




J 55 9 Lol ¢y gunan! S5 ol o1

e 69 oxe ly (Wl Gl psRle ALk sl e dszse by I angy solil 5 (il Sl 4 L
2 s 32l 3 (55l s olSialel 10 015 (oo (555 ok> 1 o jur 5 g5 5l g0k polie 23, Hum 5l (ke and oSt lojl
o 3>l o o Slae 2ly le o ué g Matlab Aspen ,la Salos e ;o g5le ad sl 158l 05 L G el ]
0).5)‘)3 o b)j.o 6)).»‘ uLO.Lv J&ISDLS)S 0 ¥4 w‘)ﬁ‘ )9.'4.\_04 QT)‘ c\.....ef OQLM‘ Q&“B o e r AS...AL.J\J u.!l_’> )o
de) )0 bghy 4 A5 09,5 GA; g_)l...b slacl 4 GL.QSQ EMass dl....g.?w.slo b sl ool L5’>‘).lo oli.;’;.,.uﬂ ol Gaoren
ol 58 g +ASPEN HYSIS (5,158 p 5 sla aty g b, l58l o 5 0lBialoj] () 10 9350 (s8] Cdews y ogdle Larily ails

2,5 oo )8 o Kag eolatul 050 olKiules]




sl Yl Sepoliys olKiiloj

Saaliyd olStylojl . censldl yo 0oLl Glisl (slo oayay (w2 5 Bk 13 (55l sl (658 (6l Slowlme DYl Sl
ol (3l o, VYV Jlo yo (Glalllae cng arpe (l 5o 3o sl p3Y s (9908 wal8 jslate 4 (Slowbre SV
Egoze 10 0,5 oo )8 solatul 050 loas 8 aslllas cg> .. SCFX (Fluent ;L Lla 58l o 5 olSiolosl oyl 5o el
ool plol olKetylel il o 1 055 bl cgla 030, bl i) Loaseil] £, ¥+ 0905 5 (6,550 il 5 A y9iSTs
ol o551 o) 5 5o (sl il S g e o allie A+ ) L il S ol 5 o




sl g olKglo;

500,5 poi cilises slap s j0 4 Canl ool >y alisee iolejl il gealS lawg JuS g (g5l and b)gel Ban b
S oo @l 8 (oSS SMean g ol )5 lafie pligzeadls a1y S g (53l e melie e sl i




- NHSIS 5 Ql}é ‘ssr."u . °|§ o "l&}|

5 698 slasls 5 Slisios gyl Ll b g cond (cwiige 09,5 slacl Limgh @ilow olul p» Slisies oKaslesl ol

(35958 BB (I

L] (Silso g (5,5l olss gy 5 (590 SR CunndBS glgil gm0 IS g i @
039758 SdBE Slo 2STy (oa5ilSe 5 (S s5ldae @
o 5 plEaslesl slaulie ;5 S JBlS Elad Sl anilSe cran g b Jdd giludos @

Bl o118 6l i3S (g5l Al g giledos @
FTO wnl b slocadbls >lL o

Syt 9l 0 was sl gesy 5 sl adllas @

(s )geels QO oy (o

LS)lf l.: 9 GJLA ‘S\M) .]aw dl{bo.b.:y] B> 6‘;: Gq)ﬁmLf dbubb 9 Lbubl}yl: ‘ScnoJS..q 9 ).4...4...‘ o

(ol sbrs,ls (
clay g ol ploySes (99,50

1Sy 9 S0 b bad o (sl s 59L8 (o

e 5 6 b sbolu ahas o laglop)l 5 Sl g Seo iS5 L o o (lags jolid dnwgs 5 Guios @

Lo STl g S0 dinge Ceblo g (6 Kl b bLS )| )3 (ngs slags glid dnwgs 9 Guiios @

GFe 89y S glpul Baa b Sl oo (Joho Cunsit iz slo g 55, s @
: ;.w)a I (o

Oyl S8l cwdige sloyeiSTysn (oL, sildoe @
3 55l SIS L (egian o) cols (g,5l8 anwgi 5 Gudod @

Sy gyls @



olin bo 3T ULl g &l s

JLocSS )8 (9 ewdBl 5 g g 96 owiige « )3 (5,58 g Lic  Sliams oBinlosl aw 40 39290 Sljpas  ogdle
9905 0 Lol 150,000 4 g3 o alax o5l aS oo 00438l oliule;l ol o ol oo aisl g b snas Dl Bl

(0I5 2093 5l Colox Ggiio (S9m ik (alol ) Slie 09l oasls ji ) 95¥gil S oK @
RVCRV] PRI PP v 151K SR JCOWPICT I FORIR L GOV

Current ci

O

ollector Wastewater outlet
Anode chamber

~ Ceramic separator c
i | Cathode chamber

Wastewater inlet

Tap water inlet 1

Carbon clothe
Ghraphite road

oS Seolpm Lis b 09,500 59 ! algal (Solpw Lie b 09,800 (55 J




Y sz Lae b dwgy 4o (09,50 (SS9 S

Sl 00 OQ)ST

'l i R T




Lb . R - a “l .
o.,\...»}..u ol 4.;3[4 a5l I C).b U’“"L“"‘)" YL, ‘S.AJ.;WSL:G‘@)L}‘ )yyB.J $ oKws eslw

oA s



