nashr-estekhdam.ir = e—e—.

P9 1asl9g Ollac 9 ppa Uil
s (S Wigigh (6395 gulusl 3= )
Gl yustio S jie Jad gz 0 bails )5 cwldl ey oo (Y
b o (steady state) b poac (¥
5,8 b Jobs o o 1, s lgie Ly (F
by oo oolisiw! BB 55 0 190 51 Sy plas 50 ¢ IS = gy aslis = ¥
axio g dgl ;o PU ok~ Uyl 59,0 020 9 ﬁ‘j oy O
sl oolazu JJ[B c)|9.o.® (f AJBJ 09 p.‘b)éswkgs) ﬁ‘)T Ub):, (\"
faBO (o0 (6 Yty 4zl 315 Yo 51 G plas )0 Oyl JUI b alldd SwS' 4 2 JUHH ol b dpnlxo - ¥
oy Jsl o5 slacas sl Ky ol (F (5 olg> by olg>) oy il was ,o sl K aulxs ()
Y5 o,lee (F A2y S 4 gbend 1Sy a5 (S yee jo0 (¥

0,5 ool b (6555 31 3lgF o0 3900 4 33 ckbly Loy 53l Zipy 5 ol ke O g s i Dppg 51— ¥

v i DAg6 Do
Ly oo g AB= o7y BB >o/7 (1
Dagd D g0 Zy Zy

Cll ah adlie y0 g 0l fm*wehw)fl.msuﬁ Yo% asdo% 11,15 0Kg Sius 0,2 b sl > S Cughy padlys o — &
k
(Wi g 5o gl 32 gy ) eansl yaizr (39,5 S o bl N = ¥x10 T —E= 55,5000 clilas
m .s
Yoooos (f fooos (Y Yooos (Y Yooos§ ()

ol 515 33 Caghoy S8 3o o 3uilSe 3,05 g0 5300 503 a3l (ookdh S g D9 g0 0318 ol &y Canw Sy 1 Loy 4 aulpd o P
ol plas

B gy (Fussx (F Sige &5 > (¥ @le 3985 (Y S 3585 ()
b oo ial381 Solals 31 2l gl ud (@ lo 4k §g5mns g nnnne PYr— LV

oalzel o moldl (F oeals = als (¥ oeals — olial (¥ olz8l - mals (A

Ter—o byl plas.abl gLl (Joo Glhae cugb) Yo g (Glas Cughy wuo)d) gluil duoyd Hiy g (s cusb)) (oo glodtl H 51— A
(o yuod @lo 9 Sl 55 (J9g0 (339 (092 2y (259 L) Soensl
Hr O+, Hp(0+Y, H H
_HRp(O+Yy) ¢ Hp = A0+Yy) ¢ Hy - R ¢ Hg = A 0
V+ Y Hgr Y+ Y Hp V+ Y (V+HR) Y+ Y (V+Hp)

s (61518 Ygomo Glools 31 gzl ysiwl wllos , (tie line) Lyly bghs — 4

145 Widwd v il 3lgo 4 g (g0g0s leaching wisT 8 4o (tie line) cuw boks S yg0 o=\ v
Al ol Al oy 50 basls cldale (Y sl gilge o2 b Jobs g Jols gowie ()

b YL HLes g &l ax o (F Aib ol 5B g o )0 edigd Jo e cdale (Y

Cghy (YO C gb po olas lod byl oyl 30 dil oo F0° ( Sis slod 1,10 ascinn Lid 10 Iga = O i bglio -\

. keal
by das oy Lyl ph 591 35 sl 0/0 ¥ I ¥ C slos 35 gLl Cagby g FAV/S l:a et e sloy 0o Y Tgn
g

F ] 4 35 plas
s S| (F o/¥xVo " (¥ —¥/¥rxyoT (v —axVe T ()



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

el o y3U 325 goaiy 35 51 S plas =\ ¥

g sad bogy e 0digd Sl g Cwlrs 4y (10,5 i lej ol 9,5 S 4l o ()

b e 0digds S Cuolsed I e (0,5 Sid ol ail olrals 0,5 s 050056 4 S ye0 4o (Y

(J5dsein s Slaals () ol oo 0digd Sid pnz Cwalies adome b canlite 0,5 St loj Jo3 (0,5 Sis >l jo (F

il oo oo 3,90 don (F

S0 widlgs aslino pgiogo § <yl yo ooy Y Blro |yl dz i = VY
Al dgzge L8 (Ll Lol metil andlai Lo adgs g (y55e8 (2T ()

A2l syrge 125 oS 5 LT sl Ll el 505 pen STy (F
B9y didlesn ilive pyiiage 5 Ol ey OYolae |yl ms jo (F

tpy2 JU! o o (Shos S945) (Penetration Depth) 4,k gub w- VY

. \ . “ .. . M
sl a0 J5¥15e Sl C ol bt o (J5SIge 3985 w2 )32 L ()

. . Y . . X <. . .
Sl LRI 5l el b o (J9Sge 3985w pd pgw Glo5 L (F

o SU 50 Gl 2 3985 whid (6 )95 Gubm VO
Lol a0 (¥ el Culys o ()
il S 3)l9e (B o g Sl Sl 3 )l5e (S o (F S (o0 S Jlow Bos iz (S b L (Y

Sl 0 35 Ly Sl 33 i 052 JUil gl Jono 3l Sy plaS yo VP

Y (5,555 (Y &9 (5,955 (Y g wazd (6,955 (¥ kb (55555 ()
Ll Ay S o e W PR B y— POV PR B due o 51— VY
. Gr . Gr
031 bl V51 i gzl (sl ) 51 S2eS — (¥ 3kl el ) 51 a8 3] bl ) ) i = O
Pr Re
. T Gr . ~ Gr
! ol o 51 2, SHISERE 51;&5‘5 (f 3T bl ) 5l 2aS s bzl bl JWF o
C

€397 ablgs (gl 4 Ao glegil 0 399,b e wdb Y 0 iy o (6 51 o1 b2 5 Eebaumo Ao S (5l Lauwgio 9995 sue 51— VA
Yo (f Yo (v Vo (¥ Yo ()

el oo & 90 plas 4y (D +Ep) 355 o 0o JS 4 (D) (W50 5985 b S ¥l 023 by 53 o2 JU H3 - 14
(eddy 554 o 55 Epy)
R IR IR
E \ (Y E E
V+= ( \+Sc.—2 \+Sh.—D
\ \%

a¥ 3 (O7) ()l S0 4Y (0) ey 5500 Y Sruolind (s (sl 4 pgiage 9 &> oy JUH b of ot oy Y (5955 3= T
2,0 9¢> g (O¢) whilé (5550
\ ) )
Y o) slean 5(F iz(&); RE —=Sc" (v i:Pr‘” (\
(ofe Pr oC oT



rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir ===

Poglanlg Dl,g.Lucg,n;qULiiiil
«Y» auis o
(Surface Renewal) zbu Saigis )5t
S 5109 ood 4385 1o )3 (g9l S it a0 ilo lyd (il (Bb loj 45 Sglis (pl b wdbioo Fgmy (6595 4 (5555 (]
e se Jol> hawgle L sln 2 4l 6555 Gl bl 2 e S 50 DS (Rl Sy

NA,aV:‘,DAB‘S(CAi_CAO) , KL,av: DABS

. o/o . . .  Ls .
aiboe DABL sl K 5y (Pentration) gow) 5,65 Jie 2 5595 cnl 5

el ol o] oSS 5 JUEl glags ot plSl g bt d il 1ARSS

«» ayS - Y
OrlS = Oshezr alis g (S - salen ) alis
v
- C b
Jyg =Sty BY :Tf W) (orpelS — 50l g30bT) oyl Vlas g )l ailits 51 ol Jlazit 4o

S & o2, slapl > jo aidl) .ol jalen ) soe mb a5 puils o SVl cxlis 5l 5 ol duls mhaws b Jlow Saol 0,0 Cp oS
ST s 99 oo bogs o STasl g o b ol atigs Sty oygilinl sae jo a5 h &)ly> JESH o po 398 dolre Gillas (ol o2 (oo
plas 9 3 alaly il S dlons |y 5l S 5 malyicon (3 olan 3llae e dralos |y Skl gy (i bo 4 ol

e A laddgd 950 ol 0l > 5 4 Y-

il G dS el wlis gy Ll o 598 aolae ailice
T c

JD ZStD.SCY‘ :Tf (Y)
(Gl jodgn; sae b Lais a5) Cp Slasl oo b g ol s Sty cgubinl sae ;o F LYK p > Jl oo a5 050 so ala>dlo
o= |y e JUSl oo meilsi oo 0 plS - stk dolee Bk oS Gl b 4| SEasl o po pely ST G o)1 priitens alal,
ol Yoo ) SVolre oS 5l S dlxe
(0),(") =Jy=Jp =f(Re) = bid g wiply 00 b I 5 T ax g slrog,S )l g ey Jlinil alis o
sl oo g, sae 5l b
0900 Pl ol e Ll o )5 & plgion s (39,0 w0 Gz 5 ambo 59, 0250 9 bl Olyz 5o (TD) 0elS - osiker s 1SS
oo 03lazn] B g



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

http://topsoal.ir

nashr-estekhdam.ir ===

«f»aus_ ¥
Sh sNU & by yo Laily)) )l 5 2 Jil arlis

AJsoJA—lwA)uc)lsuﬁuus))léja)l)u.}“ dw‘@u‘s)lﬁ) NuL;l).:).:)c\Ja.:l)

X =0 il oo Jil a5 e o Lo 2 S5 £g,8 X =0 5l & L
255 3,5
Voo Vo0 ol el gl wsbe! bl )
Sh, =o/¥YYRe" Sc” Nuy =o/¥¥YRe" Pr¥ i bk _ o lgss ol Loo) &bl amio
(o)‘%b
A T Ohlse w ey (b sl lle Y
Shy =o/oyasRe® Sc™ Nuy =o/ovasRe® Pr* ol aclale - oojlgme cob o) 28l axan
(o)‘%b
Nu=Sh=v/ss

(o lgzd i e co,lgsd li Loo — osland i oy JUasl sl colous gl L) (438l dmmg) loals) 39, opl,T s,z aegpler] alowle ¥
| J

Lalg) 9,0 o2,0 Glz )bzl plmlz ¥
(Sh=Nu=Y) o5 &l,bl 5 Sl Jlw -0

Nu =Sh = ¥/v#¥

(Sh=Y+a(Grp.Sc)™) s(Nu=Y+a(Gryg.Pr)") o,5 GlLI 5 S me Jlw £

Ol mbe aY G ()0 4 58 Sl e JlaslY

b s 53 (550 Jlew 0l A

Loasky a5 (0bj b o9) oz JU! Sud o sy Ky dealrs sl &l JESI L aLa3 oS &y JUil ol s dinlon 1433

R |) ATy e ey JLM‘ pSLngQ..\.{;} 6‘)—.’

Jad @ aiej ool 5o 5 JelS SIS (gl sl ond Ji5 (rdsa &)l JUT QLS 5 Lt 1550 02 JUEST QLS Sl sl Sl (o3
Db axzlie (elge &> JESI QLS ooy fad g 00,00l oy JUST QLS it

et Ly adaly 5o Lol slacglis 5 (pgrioge - &)l = py2) JUEl sloossay bt 4y bgsye gl 5 Lyl ol 8 oDLUST olos eSS
aBl a18,5 JSs gouiils 85 50 (s g MelS wuly dmy (yey olael Laily, 5 Vol ¢ JLis!

«\» 44_3)? _¥

(Film) ¥ s 55

B985 Sjgo dny Lo B Y (pl 50 02 JUH panilSio 45 090 00 4N (ol Y S5 0 0y JUE] Cunglie o5 09h 00 ()8 (5595 Rl 50
dlia ;0 4Y ;5 95250 0 Jo oole jlade 45 (g59b 4 35dge (28 Sl (Zf) Y Cualis &5 conl Gloj (5,95 cnl 025 e
2 0L lojlail ay 58 50 ulad o ogdle 4y 09 185 e sy e (Lol K00 Solie 4 bl o5 Sl WS o0 y3ee Y 5l el L
13,5 00liiusl b Jol (9 5l s (65955 cnl 5o Crlpliy 00,5 (o0 Il Sl ad e Loy oS 39 ge 4185 S0

aCp Ca,-Ca,

o'C
A=o Np=-Dpag—2=-Dyp 7
f

=
oz

ozY

Na =—DZAB (Ca, ~Ca,)=KAC = el Dppl ceuline K (20 K = DZAB Y 5,95
f f



rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://topsoal.ir

nashr-estekhdam.ir ==

25 ooliil (ol oo pled (5,5 5l aSL—=C >o/f 5SS
Zy,

«F» a0
JLasl ldes jo al o 0,31 40,8 St 090 00 (53555 5 8,15 5 00 )5 o) Cugb, 0,5 18 Els slon b uled j5 psb pe dul> S
b)b)‘)ﬁ J?M RS vew) 4.1.‘>J.A aué;&u})ld:ajo..\m DG @ 4>

cagb, gyl
oyl il se (My ) o oy 5 (L) Sz vl Jolis (Mgt ) wsb o sl o, a5 Ll ]
3\
. kg of H,O X X
M) < lw (WetBasis):x = ——=— Y X= =D =
sl tine ( ) kg of wet solid > V+X V—X
. kg of H,O = Mg =My (V—X)
(¥) St cbw(Dry Basis): X =———=———
ste=(Dry ) kg of Dry solid Myer =M (1 +X)
J
ool i olp> kg b

E L
ol x mlaw m's ft"hr
Wlor Casd @y i alaly 5l ol Sas S loj Al g plonil Coli e dilate 4o ol Sis anl,8 a5 8y 1auSS
O Sz oy St 0gd oo SiS aS Gl Gl mlaw A

(Drying Rate) ;o Sis ce i R LN =

my

AN

t= (X, =Xy) ol ol 090 4 o Sas ce,w N LR, Sid el p >y

C



rezamansouri
Typewritten text
5

http://topsoal.ir

nashr-estekhdam.ir ===

«»auS_ g

S i 5 ek Shasl

Ceomw 5l ol s g 00l 08l delz s SO 3l L 5 a5 585 g el 3585 00y s 4y Cugb ) oy Jele « Jalsiel Slasl> o 1)
P O3z 9 A o0 Sy ) pad S IS G g sl )0 Sei5 el JBn 395wl S350 gy S 0 pilSe 0 S Dy 00
St et o o I3 895 allB Lo I ey Ll 5 180 5 0 (3996 180 ] (0 St Joe 0S8 858
o Sl aalr slod AL 55

"X 10X
o Dat

arle Cagho, @255 e Jamilyies Aolas o 5 5550 alyd 4 4255 b o5 atloo 330 4 IS Al 35 (5,95 oo

VRV PES
\

t~I—{~SY E) el @il pien oK lbendiBs go8 Ko 2o
\

ool ;L».»...u V‘jLw.A 9 ‘la.a‘J.w )L»S o L;’)'L».wl?bc LSLQN“'T )JL.J 9 Ly ‘UL") .‘aLu)‘ 9 L.S)"“")L’ Ja.v‘s) w—v‘é “\>‘3 g.:l.auLo.C Con B 1SS
Syl sl 4 Cooal Glawlxs

«»ans_ Y
Sl 5l 7zl el
over flow U 5, L, |y Pl Jolis 56 045 oo ool leaching Joe cpl 08,5 z15unl B asls 5l A P> by C 255 o5 2
3 ooS e Cenl e il odigd Jo g S Jolis Gaes OVET flow ol > x5 under flow 1) asl> @lyd Jols 56 5 oo
i oy ol ol T e 4l mess Jole (B) sal> @13 Juls Logoce under flow L, 5 ail axsls jeia> o ;5 oo (B) wl>
w5 s ol aslio 5o otyT,3 S 51 oo s BB | -, 5 % Lo 1 g 0ty oo (gilolin e ué sl Ds,
il sl (K sleails gilulaz 5 ol Mo bawgs Lge )3 35290 (585, ilulox

anld ples JBI0Y
Rl Joowe &39Sy Los GRal8l b ogd oo 0y oy JUST e s dbod (Al BIL 15 098 oo gl 2ol Co o (al3l sl Les (A58
el sles 45 & lale 51 2l B ) Sl 51 gl Jos cal by S9se gl c pus alidl a pmie dllis ) a5 wily oo
Bedsn Jite Pl @ sal> jloniad o 52 (s tin Jlade Sl Gl )3 5 0ud plaxl Vb sles 55 (39800 plox]
P 459500 ¥
Jiil ce i o 5 oy JES) o p 08 0y 555y 0o g 93l 08 Wb (Son 0 b Pl aty j5Sis el Sl gl il aT8 o
bee RlBN o>
sl 50 35250 slacuglio Y
B sl> gl 4 C cj> Jlasl 5l ool cowglio - all
P 550 4 C ey Jlasl 5l ol Caglio - o
gl sl e 5B ks 5l (U Cuoglie -
sl 51 2l y3el slapsule ¥
Sel> 59y @l oSz b il - ll
gl B sb wsal> (op9p- o



rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

http://topsoal.ir

nashr-estekhdam.ir ===

«Y» an;S_ A
@iasb) 5 (Botugh,
sles oA eloal Lo ladas byl 0 A S5 Lad b od walys 505 55 0 mle 0, B A sl b wles 0 B Sis 515 51
‘Hju"w@duub—ﬁcmQ)b‘siuuu"suéjoauﬁyQMSW‘JS)LM.Ss)KW)‘M)LMSuJ‘A...u].:.lajlm
wgise (B)lse o1y g ouds o (A) ol as s 5 o)l (g oo
(Absolute Humidity) slhe cugh, -
(s B ez vty Gl A mle o2 5l el o ls llas cush,
_AgleeSols My Py
Be S5ls Mp P —Py

Y

PA ZYAPt A&;Lo‘slyey yA/Jf)L.i‘..é Pt/A)bu)LMs PA/&SAM})K‘SIESJ}A ey MB/cA,iﬁé:_‘Jb{Lo‘;ﬁ}a,o).? MA
(Saturated Humidity) gl.sl cosb, ¥

M, P - ) . Ny . _
Y, T My pput e e €l cnb) | ok, Ofiee cal g el A gl B 5L oss s 103 (TA gle 51
B It —Fa
abgire glod yo Al g ls gltl sy Las PR
(Relative Humidity) i cogb, Y
(S M gS (e Cugh 1) bl slos (o mole Jbu jLid 4 wle Si jLid Cos
_Pa
R ™ Pzat
Gao, Cugb, ¥
D9 o0 45 (g0 ,5 Cusb cbglie sles jo glotl Cush; 4 3lhae Cugh ) Cons 4
Y Py RoPE PR
HA =y = pu*p—p, "R _p
S PA t A t A
2,0 05 (6,105 ¥ an S o1, Yo g Hy 51548 Ll 0 azg L 1assG
H H P, — PR
Ha = sat £ - sat £ =Hg — (Mj =Mp 24 L)
PA PA) | PA PA Pt_PA

O+ o +
P —Pp Py Pi—Ppn P =Py



rezamansouri
Typewritten text
8

http://topsoal.ir

nashr-estekhdam.ir ===

«»aus- 4
leaching wllee pealio 5 lacdalé glgsl
H5lo b ool L 3 Xlgs l> a5 W -WLNM lego b bols B b sel> cdale
Sl b Bl ok e mle Jolore 5l Wlgige vl 45T wias e [(A+C) INLI, olegs b bglxs jo 10 B Jolorels asl
e
)‘CA.MJ‘u)uﬁb}w‘snul.uB)‘6)LCJ0512A)0‘51)5;)>W)JCo..\.:5.wJ.>C,Jal:

C
X = B}lé)kébf‘ﬁd‘bﬁ“ii)"gs?ﬂl’ubl’“)"c‘53)5‘}?3XZ(A+C)0VCrﬂ0w

) C
y= Bjlsl 6L"*.‘°J'.’“.’L°5°li"“°l?)°c )9 ‘P:>y:(A+C)underﬂow

a5 ey K0 00 s (ghls g aiind s3gee (TiE) abal, byt Yoons wlials izl 5eial Slibee o)
g8 03ls Dl 4y oigd S ples i Uz sl S ubes oyle - il
g i G5l jsb 4 adigh > - o
258 @95 B3l o (Solusl b 4 0nisd o el -
g oo leaching ce o ol33l 4 yoie dllae ol a5 o iy oy U] o il 55, del> a> oY
el Jloas! 2l 5l a5 wles oo 2,8 deaching ol b clwl=e jo ¥
g ge e s S5 @ oS o ) N=XY (sloponie brsl o H—XY sl @ oo a8 alie ¥
B B

)under flow » NR =( )over flow

Np = (——
E (A+C A+C

NR =0 0,0 Jol5 s5luloz 00

«»agS oV
J8 g gels 53 ol Sloeegs 3ubo
5B 93 ;3 43 omigd o e cdald a5 Ceul 390 50 ol 45 aites o8 Sljlee 4 5 s3sec Ti€ line Lshs Yooss leaching aul s o
gy 2l 0 (ol b g gog0e bshs (pl (LS Jlgw j0 - - Wl s)lse) &j90 (al 5uf )0 5 wSb

«T» ay;S o\

(Weted Bulb Temperature) b o ol sbes

a0 a8 bl sles 5l el & jle a5 wsb o (Steady state Nonequilibrium) Jobs e jlaol el sles b o ol sloo
- ) a5 0 S Sl o ) (miles 058 e ol onts gLl I 5 b bsle Sl o0l e 50 ale (Sl ey
i 5o o 1) miwles g0t s 1) ioles j90 az )by STl 8,8 13T sloo 4 (g )0 5 00 ooz )]
)14 05 oo giwles sl 2alS el oad O Jlahe ool ;5ed By 0 4 Slo)S 0ed oy Azl

o255 oo Ty ool o


rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

http://topsoal.ir

nashr-estekhdam.ir ===

SleS g i Slad leyS gamme jo jdd Lo s 0o Jol b el il mle 4 58 5l Lo S ST e pus g o )l a0 0
2,5 e |y abaly Glgor caled )0 Sled )b (58,5 Sl o b andl oS e

qthAszX :hG(TG_TW):NA‘MAJ\’W :hG(TG_TW):MBKykW(YW_Y)
hy
475 53 ol (s Cand S T S B8 Alilae
y
Y-Y,  -hg
To-T, Mgkyhy

G
MBkyXW
D9 s0 03l (wsbye Dl slod bglas) (orwcash,
JUissl e o Ky 1)) JLis! e s hg fosb e ol sles Ty IGE) Tgn slos Ty Telesl Cusbs, Yo/ GB) lop (3llas cugbs, Y
by Sl slos 53 e Jld sboS A Iy

o/oY—o/oY

Slope = — — TW = - &y il e o 03l 5l s 4l ol IS L5 &5 Al Sl
G~ 'w -

«\»an;s Y

Voo opled el 40 edel Slsgs 3ub

Sgdise bgiye 0digh i gz Calis @y (05 S o il (95 SaS 4l )

QST

oles e dodsie aalz o sz il () culies o el pln 5 dale oo 5 ol o2 10 ile (o 052 2ol M ]
391 WblyS sl i ez Cualied b ol Mg b csline (1)

t S .
T _2Y Abl g0 dol> gz Cwlrs aai S Ygors
ty s,

Sg anxlye VY Juad Treybal o > Jlasl LS 4 5 JelS wledlbl s,



rezamansouri
Typewritten text
12

http://topsoal.ir

nashr-estekhdam.ir ===

«F» ayS oY

$o95 wlis o)l llys

i dlin peinge iyl oy S0l p5 eyl h Cod

RA =o C.o)laj 399 ‘)}‘ )JL..u 9A O Lgil.».o.».m) UM..5|5 c\i; @,.ca_\

g=o° < o,luog>g L5 adg Y

¢ =0 asl szl o) il Y

g=0 <o luogzg adl> Lls _F

VP =0 <5 lai sgzg L Lol 50

o ke (Convection) slsul> 5 (Diffusion) 34 ppslSe g0 L Ladd pgiiogs 5 &)l oy odudy da 5o JUEH g2 Lulul :aiSS

Dges dugi 1) 4l 5l eolatwl cde g L )lg8 oo 09l o0

«\»aus Y

(Penetration) #sw, 5,55

o=l g el oS o JESH (5 yme 50 Jlaw o @ly oy (5885 (ol 50 el aiadl oy Uil plass &S 350 oo ooliul By Joe ol )
Oty P52 41 gl 08 58 (5585 ol ol ;2338 oy g SMelS oo Y (5,55 wsile Wilgty Sl 595 ST s 508 T ol s
LS5 eles o (5985 ol o 0 0 plnil oy Jlal Joe (0) Goe (b 5 aiS o b5 ] 10 0 ylej ojluil 4y S e xlaws &
&l jo ogs s ojlail 4 wle ;o el wdx 5 Ol a5 ol loj 0 4S5 05i 0 a8 5 Ll 10 O ojluil 4 5 LSt le I3 pled (6l

D, 4 w8 jeb A |) S8 g0 (458 (leT se (6955 (pl 950 y0 IS dgre

D
Naay =Y(Cai= CAO),/—T%B
oCy 'Cy

doles J> _
00 B 5y 7Ca0 =Kpay xAC

DaB
KL,av =2 0

S yitin elans 5 Jolas cdile C g

sl sk o cdale Cy,

. . . . . . L . °/o . . o<

28,00 518 0/AL 0/ AL Jho 4 005 G wpbd Cl> 10 DA ol (0,28 B 5l Jg el DAR L caslie K (5,95 ol 5o 1SS
\

Na~ 7o 0yl S S s oo sl b ez JUl Sud )55 ol



rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

http://topsoal.ir

nashr-estekhdam.ir ===

v ays o V0

okt (655 950 ;0 A% Jlges Slmpog Gubo

ol o dal> e (g9 Jlow Sy S Conl Hao Jlew SIL o Sl > 3585 (plid (5,955 Gl )

ot STy 1 (i 5 )l JE 5 ey JUET 1 Sl 5o uizmen 5 02 JUil YL sl )i 05515 50 5558 ! Y
Sl Lajye 5l S5 Blas o il ails gl S1.08l jao copw glls g 2ol gy 51 (S5 a5 0,5 oolaiwl olgi oo Sloj 55955 ol 5I-F
Db cod camlio (L3 axai] by sl phd (5,95 S 0 0ges eoliiwl K5 slas 655 5l b 50,5 eoliiul g5 ced (5,955 ol 5l cdisls
plosl JoSge 385 o 4y § Zp Cuolbes 4 (Gl axin) mhw Soo3 S3UaY j0 ey Jll JS a5 cul cpl 5 (28 65 nl o -F
o ccbale (Lol S L asl S5 e 4Y Cwlbks o5 cul Golo Jlej ks 5,655 opl .ol pl)] & jgo 4 Y opl 50 by 15 0440 oo
25 PALL T JooS Ol g 358 80 e

sl e Ll el iy 58 o ol Ly el Golo 5wl Ysb led lo a5 > (sl wlid 5955 -0

«»auS_\F
Sed a9 Steady state L el ,o gt (FIlm) 4Y (5555 j0 Laid aids Slogs 4 axg b
ool o Sl (ks 900285 = Zgms ) = @hed) Wl0 Jlgms ;5SS o 4y 1 e o5 (695 T el

«» auS_\Y

RS sl Lgd oo 0dls SLSs @l b pyz g )l JUST cul s dn o slaeg S g Sl g Led wm e sla by wlie Lailyd o
RS Ll plas 5o 4 g e an o sloeg 5 b cdaleé 5y JUH G Ly, b @¥ole 2 Led g &)l JUSS! G Ll b ¥olae
99l )85 Sy o Il b Gl SG pwain IS8 LSy gl 2 S5a ol o b gl ol Sl ool plin ;5 0,5 (A
Aol oads JuSid dw yas olael 5l 5 alolee

Sy ooyl il atils 394 5B Hlea 4o b Sbul> a5 SV 0 (GT) @il ,F sae )

oo oloulz 3 NU s bgy e balg) a5 cunl &)l Jlasl jo (NU) cdul sae 285 alie p > Jsl ,0(Sh) o998 soe ids ¥
sinsoloa K UF 655 0,0 JUitl s SigenS535 o2 JUil 1o Sh sy Logs o Ll 5 0ms o bo 41, (1) (GigeS5 51> JUas
Sh =f(Re,Sc),Nu =f(Re, Pr) ol )bl slaol > 50 oo o, JWESH jo o)l L] alie Y
Sh = f(Grp,Sc), Nu = f(Gry, Pr) ool b olbuls o

Gr _ . S .
USSP o G 4y Sty el L TG 5 )Lzl pyo JUl gl 5 Sy plaS™ a5 ol 20

Gr i o
F>\ = el i ol bl



rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

http://topsoal.ir

nashr-estekhdam.ir ===

«T» auS oA

Sl JUSIL alis 90,5 g v Slmae 69, Gl ©lp ey JESl ol o
\ \

Shx =o/ytYRe) Sc¥ ol o ol clale Ll b g cov amio (g4, pl,T b, )

SS
b}o; oolazu ) Ja.:‘s) )| U‘B"(S‘o o)b.o.ib O)S UaM Xn Ls ‘) Sh le \.ML»J U‘?"” 4.’>UL».‘> Shavﬁkav Ml.‘?bo ‘sl).s
\
VAP

;|k~xnpSh~x“:>kﬂ= \ ,Sh -
k n+y Sh n+)
\ ¥ \

Sh=o/ovasRe”/*Sc™ = Sh~x®,k~x 0

S5 axio (§9) o) Ol Y
o5 3 e JUi ¥

Sh =Sh, +f(Re,Sc),Sh, =Y+ g(Grp,Sc) (k! 5by=) mols 1y 0,5 S5 (59, 5 Sl b, oS > (!

Sh=Sh, =¥ (O3] 5 ol lyz) bl 428l 1,5 Sl Jlows 5y 40 0,5 45 2l (o
k= Vkxor
= av = Yo=YShy =|Sh; =¥o
c\msLQJLﬂX:L
Ja..usl.AaV

«Y» 4_._.;_ 4

D N I
D+Ep D+Ep Ep \,vEp g Fp

D \% v
SC=JL=

A%
= 3l ol O \Le sl o SC Caeds] soe xS
pD D 3) Pt ﬁ)—?J P) 2



rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

http://topsoal.ir

nashr-estekhdam.ir = e

«F» anS o o
ol A 0 Ly bl e Gl )Lzl ol p5lSe b (Bl amivo il 4y oy JUiil g o Uil a5 (g T Y (655 5
AN
Nu=o/YYYRe" Pr" s lps cobi Lo (0,07)
AN
Sh =o/¥¥YReY Sc¥ o)l50 cobi clilé (0,0,)
Ol P s Se sslacl lags pgtiege a¥ L &l > 5 02 Jlamil slaa¥ (e bL3,| (Boundry layer) 5,0 a0¥ 453 Gib cnlpls

—=Pr7 , —=8c7 i S (o0 42 398 dally) 4 4z g8 L a5 09 oo

ol oo Sl Jll gloonyay jo amy aay slael o b1 ils



rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

Poglanlg Dl,g.Ln.cg,n;.‘_:ULﬁ.iil
!y (B e Hls (3l 5mo cquud Ginled E b 1) 00iiS s sbaidl g C b 1) cd ) o0 s 5 50 551 )
C E

E+C (f = = EC o
E C

ol e 00y e pw 30 9. PR FYOPSOWE M PRIV IPOPE L PRRA T PO RPPER T APUJN B EYRET JUE S SR
ol slal - alo) glossl (F aol gl - g glaol (¥ o) sl - o) lawg (Y dol lawg - gl slaul ()

SaiS o0 Gowo Duhring ousls yo 435 plas— ¥

b ialdl Jelore g alasi il L sl Ses BPE (A

Wles ol ¢ Jolomo (yog adaii 2ol 8l b cunl (S BPE (Y

el o Jlid len yo (alls O Ghez alali 4 S Jgle S g alal Sl ks (F
YoV aus(F

bl ood oo 43y 35 plaS g ploy (80 I1y95 5NN L sl yo duw 0uilS s’ S 9590 y0- ¥

—'“L?lics" oIl Jolows i joSiang (edale (ial8l 5 oo als e 4y (23 SThe3 saas )3 ()

D)l 0529 sy @y 5L >l e @ole JWE) (6l (RIS T 55 s o (Y

580 Ol ez Lod Sl 31 )0 4 jeSny el b cdale Gali8l 5l (AU ai oSy (ol m0ST)e3 e ;o (F
e Gl 20S1)955 e 13 (BPE) gz abais ogac (F

\
Sl 4l 48 Syl 4z 4O =—+— dhl,_
ol 10 9 (59,190 A2 ForL m"FG F ohy— &
g plowl 543 Lams 1o o> Jlil (Y sl blite JUsl & )ge 4 anl,b ()

Vo) olse (F il (6,500 paglidsds i (y9)0 £5 o S5k O jp0 Al (F
(Rg =Ry) Sl anlss iy aale 3 55 56 50 oy JUil cnglin ©yg0 a2 50— F
ky =m'ky,m'=m" (f ky =m’k,,m'=m" (v ky =mky,m'm" =1 (v ky =m’k,,mm"=) ¢

S oz 5 (sahs 35 51 0 plaS bl Sy s M (389 Ky 9 Ky (o s 9l 900 po— Y

ol 515 506 S aal R ISl oo ol Jalonals Lo 5 sl 56 0 A ousjle ()
ARG el e 56 5 esle JUzsl s 55 Lol Caoglie (¥

25 SBaiF 5 Sy plaS bl 515 56 55 Cuoglio wo0F0 5 Y = VX Sjgo & SOl (e 45 (G yg0 33 o JUl aiyTh Ky po A
¢! cm.»,aL;

I<y:O/Yll(X (Y W‘CJLA)b)QWSLB.A M)O;O (\

K, =o/vok, (f Ky =o/tky (v

Sl plaS 00l i S y0 Economy i jebie— 4

Syt 4y ok 4335 oy 2 SIS &y Jploun 5l a3 s T S5 O

Sl Sy leg e 55 Jslome Sload s Ol o Tols (¥

PoiS rases 8 Joleve sl odd pmed il 55 Joloma 50 920 sl sl 55 (F

Jsbown 5 )50 st cslos ST JS 4y 0atsS puins Sy il Jrlpn 15 g Llis dgm0 gyama (F
b ol 2 (A) @i gy

S Y B AYO (s o ol By el s Sieslamdl g Jols ay Jolss las e S ()
AL Yl E 5 as el S8y Dl peoladl g ol 4y Jols b ol coend (F
AL Yl 8 5 as el S8y Dl golaidl g Jols 4 Jobs s ol cond (Y
SSL Y B AYO (s o el By el o sieslamdl g Jolas 4y Jobd das qend S (F



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

Wbl S oy 0 el Jgo oS Kya =YFo gk a=1Y oy JUl el pd g Yo ply Jobi b gl oy 45 (G y900 50— V)
(sl e a2y 513l a1 (wlod gl @) Sl jale xS o 53 Cclw 2 JgogleS G 2 B 51 (bl 2 0 52 JULSI (o o po

YY (F VY (Y A 7 ()

Jad gX L, =0/0F gy oG =0/ ¥ 0395 slaclale o ;0 45 ia giw j (oalaiio ;0 gl b Cooglio & 515 51 Caoglilo Comi— V¥
ol ooyl «ul Xy =0/0A gy 5 =0/ ) S yino

Yo (F Y (Y fIo (¥ Yo ()

S am! Caw yob @ ylae plas — YW
el e Jale Lo s cgmnnt e oy b Ll sladisT g o ()
sl 75 550 a9 50 Lo 45 e (59505 45 Sl ()] geod (39 2 geenls (B9, e (F
D o oolainl o S g dal> C‘):'L‘l...J (Paw i Lgh:s..\.;.ﬂjé 50 gaadl kgl.k..\.:gj)é ok, (Y
Sged ol (Jolas axly S 5l 5 (2l Ol ces 558 035k (Rl 3529 b e dcgozme S o (F
55 (Cross) abliia y5b 4 (Alls N> 51 0 ,55bS Ao 1) ouigds gl il manzr 31 (g5 w0 )2 Y0 g9l alo Shgs 5l Fglso0 - N
)
oy i) 59 el 039 515 el Gy Y = X sl 1 Jol x5 590 59 3o s3lne OS5 4o yo o5

(ME SR )b 99 yo o«.ﬁ,.-fb c|)."a’$.~v| A (0 9 ;‘}q' 9 o%J,J:uU S{AU )i,.\S.’ J° o‘,o.b 9 JE{’) ¢! ).).a.‘g
%Yo (f %0bo (Y %¥o (Y %\ o ()

10900 (il 39 3 Sy o yg0 Joto il g 2olo 38 95 (o 0 JUE! Jos ST VO
A e 2olS 1 e JE! Blie slacmslio plod qpivs pbdlie cdl> iulal ()
05 gn 2815 1, 2 JUE S Croglie 31 (o LS sptomsms wlodhie Sl al331 (¥
Lol pals LB SLilse &5 > a5l bl 5 15 5939 oy JUE] Jilie ,o Cosglie Sy dadd (¥
15 2l s Jolyo plas 3 Canglie fyicge el B3 03,5 53, b (F
A g o0 3,9 guund yuf yob & 7 3 YU 51 AL O g i 2 S Gl 5 (Sen,S 5 ez 05010 ) SuuyS 5 9 192 bglso— | £
s b 0590 O Hladio JBlus 09 O i (63959 S, 515 5l aoyd0 Ao il 18 51005 o0 o3 Y =X w90 4 Jolai Sxio
ful yuiz 6399 AL Slgp o5 skS 2 Sl
o/ A (f o/ 6 (¥ o/ Y& (Y o/ (A
4¢85> (Economy) cu—iis s slaidl (Vapor Recompression Evaporators) bk soze o515 b plg gbowis i jo— VV
SO (oo
il o S5 i3 (B b SR - o, ., O Al o talzd) S 4 (Y S yeeiS sl ()
ol plas LaowddS’ puded’ (85 S1y95 (B9 53 Jole (2 Fmteo = VA
3,150 don (¥ Syez iy jeSng (¥ Slye> sleo (¥ Slygz cdale ()
(Wblyon @83 0 98 S g iz po A) (il o Epp =EyR g0 42 914
S=A (v S>A (
b o EpME =EMR 50 2 5o (F S<A (¥
Sl gz &yl plaS BouidS e 50 bod <l g9, Slasl g aslo HLidd 1L alaly yo ¥
4 S o o8 o Vb e b a5 sl S 65V (los 50 aSh onal (g a4y 5093 Lol &S ES o s e b Jalome ST()
il Gisz
Ayl ;5 L olgan walizne glocs ju b alg) 9 JBlie ablie ;5 ames 1o 5 Cel iaS 00isS s algd ;5,028 Cl il Sty 4o (¥
Ll YL Algd cnl jo (hez (slod Al o g Cewl flivn by Sy b
el oS olo (950 Slalals Ghgz abads jl mle S i y0 Ghez abail (T

3,90 don (F



rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir ===

P9 laslg wldac 9 p)o JLiiil
«»anis o)
0uisS e olaidl g oo b
J_,zuaus)bw)lwla)b_c(}:‘) omx:'c,s;_iial,a:\élﬁ,((:) S oo ddgi a5 (6,Bu e 5l el O)lie oalS s SO 2ud,b
sl (Byas 6551 Sl @ s Gliee ok 4 (S) (Bras b (e 4 oo
. A% C C
C=Capacity=V  E =Economy = S = o =5 S=E
s 5l Laoa S s £g 5l Siendl piie gmtinls a5l e SlousiuaS SIS THEE o oo | LT baoasS pses slasdl 2alsél (ol
D so odliinl (gan dl>so sl Al 5o 50 o5

sl o (B Hbou e b oaisS psed oladl g o8 b bL | %

«Y»auS_ Y

ol gl b oo 55

8,95 i b By g aole bylsee ol e puo b (38 o0 slow| GiS .5 o 158 Caols 45 aiiund conlie (s0lgo (1 brodisS pusus ol
S delss L 5l s mle (Saile falS g )l JUEST oy 51 el a5 aiSl e ilod o0

S dy Lo (0l o 3SLs 008 oind (39,0 Shes i wibe loj Jdo a4 o5 slace )0 (gog0e aily ) sloonisS” 505 )0
o oS Slacae 5l a5 Cenl o0t salive o5 jeb 4 a8l o 3T pog) STy YU slacae yu b slacil>
il e Wl slel o YU slace o 4o

sl e (3] 8, Shas 0955 50 T 5 g lmoaisS s elgil (slos )5 5 lwlons 3



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

http://topsoal.ir

nashr-estekhdam.ir ===

«»ays_ v

Boiling Point Elevation s BPE I, jil; 8 -l 06 o Jglome (o> alais ial38l cucls solo j0 (P 58 00 Jor ) el oallb 924
@l 33 oy Sz 31 Led g el clale fli BPE s 5,50 Lt o Lalls Mo 5 Jolms o> alaii LS by ol ul s a8 aiys¥
ol ore g Ll slaslne o (Jg wili oo (plodl BB 5 005y Szs8 BPE g alais (bl jlade JT slasle 5 523, slaslne
dsloee Sy 190 00sld oLs 4y o (cloaels I BPE Jaie Lale glaJslno (gl 95,5 Llod closlone 1 gl g 0991 azgs b oo
YU Lid angarmme 4 o0els cpl el JLid slod yo alls Do gz abais 5l o i eee Jslre sz alaii sasld ol Gob 095 oo
clile g los 5l b BPE IS clls o ot g5lgn (o pliiins Ly 5 piomie bghis caily Lasgio 03g905me 1 ,Lts (51 Ll Cand 330
oF sy Lo 151 31 g el clale 5) 658 i BPE a5 i lgie oy ol 2ol Ly, BPE S i Lo 51 el gy <l b .o
e olacss S (e 4y 05 o0 000 yeied Sy BT e o )5 I g eolitl (ISl Sl aile by BPE 0525 0,5 Jlaich o ol o0
W55 o a3 Al e B b W Yoeme |, bnooisS i

s s o (BPE) | oSG 3L o -l o, &

«»aus_ ¥

5 2 ySedl o5 (ol ALS o0 E8 > 08 b guad g 00 00l pusd o)y oo b Ju g SThgs (Forward) 5,a0, (oas STy95 by, 50
gy 0aiS oS Sy cilize Jolpe g0 lid By, ol 5o e Gl Al e ST sl al g 5l e CLE 5 035y (20STy55 b,
Stz > Shgs a5 (208155 gy nl 5o azmeti 55 05 H)8 eolail 5550wy alo e o Wilg Al e jo 5l (2o, L U el rals
9 Ladsdone sl Ghg) (nl 05 (o0 Sge 355 4 093 D90 4 mle ES 2 g 0098 (e 455 @ @ glital il 28> o jLad alS
GRalS 4 yomie el cpl &5 Wb oe il 435Sy (Joloe Sale ol L iragyon i 45 4z 5o 1o el i Les ) (b 0l
sgdise (q) &)l JUl lade (als a5 5 &)l izl g po

(Forward) 5,5, (205155 by, ) 1gaiagn

ol ey & 5l e o LES alS e 4y )

ogd 0 oLy BPE ccdale gol38l cle Y

e s Sl A jsSuny wale A58l e 4 Y

g se ok sy dbos ralS Az )05 ,lad fals e oy ¥

ool e om0 s g Llzo g (sl o iz (loodiiS juiess o 20 Sgs calises (slagSl #



rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://topsoal.ir

nashr-estekhdam.ir ===

«f» 4_._.)5_ fa)
calyd 5l Laxs sl ol pye JEESI Sad b g 09 0aijlo 98 5l (saluce (sbo Jgo b Jilite 35ai by 5 osle U S ol 45 (65,lge 48
o0l 595,50 5 @ (overal) (Fog,For) &5 s (FG,Fr) (v Gosb a2 55 F calyo 0,5 eolial F g
\ Yy m' \ \ \

= + —
FOL Il’l”FG FL

b

Foc Fs B
asb Y N =0 a5 aibolo glej s G99 Laly, 45 caul S5 p3Y
3,00 Sl Jls g0, dgi5 o 0 ol sowe g F LK o> sl col o ops LS 3
«f» @)f_ I d
Rg _&_ \
R k
v (\+m'kl)
y = Rg =R 1Bl meleS il )85 eyl ansS Lulyl oS Jhse 0 (nlple
Ry Ky _ L
Rt kX (\+ | kix)
ky
ko S

(RG) 55 58 o oy Jlasil ceaglis )

(R) &le 36 55 2 Jlasl caaglio ¥

(Ri) 56 99 5 50 JS o JUinil casglin ¥

gl B (o 5 U5 ey Jl culys Ky g K F

5558 e 5 IS ey Jil calpe Ky 5K 0

2,08 6ok; Cel 5SS )o Blae 355 (nl )3 oad wilf Bledgs 5 56 o ooy JUl slacaeslie 4y bgy pe Laly

«»aus_ VY

em Sy el &b 5B o cwglio 1y iy il ol Lo (ol somie o) M ST 55 SYolas 4y d g b il kx =ky‘5':§5
Ty M‘? Y c\.u; &.)‘P oZud) O M‘P ;"/...u)bl.;



rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

http://topsoal.ir

nashr-estekhdam.ir ==

«F»anS oA
ol oo Va3 1A el mle 51 50 Cwglae wo 00y el 518 5B o Cugliae oo Fo e
\ \ m K, mK YK
—=—t— = T+—T oy —T=o/s = Ky=o/¥ky = ailepmo¥ anys
K, k, k,  ky, k k,
N
ky Ky . =
Tzo/fzk—zo/fSKyzo/fkyD Mb@@mo\”‘\ﬁ;
— y
Ky
Ky =mK, = K, =vxe/vk, = Ky =0o/fk, = Sl G 3B F 58

RO PO PSS PUWERUN | ESIISY SPL SR AVSt KIpRPIE S V] G PSS |- RS JUSL g LS
P).?JLE;E‘&”LAO}‘_\" kxiky -y kXZky_\

«\» @)f_ q
1 il o (B yan ,Bu p,m 4 (o0 0dgh jBu) oo sed Pl oy ply s o s goladl 5151 o] 4 4 0S5 oladl )
:M)L)
E:IhV: Sy ) e
fns Srae Bup

ool i asly GYL(E) soladl ;5256 4z o

Sy delse e 31 4l el g0 T (595 58 SThg3 sles o aiz j el (T Dy b Bl 50 (slatlcs oaniS oo olazdl Y
Sy oo 3l AT DLy 45 555 4y 355 aF wil o Sl e Slaad saiS 55 oladl

E<N v sl N golue b 28545 solazdl 15151 o glal> o N s0iS 505 G (6l 0900 Y



rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

http://topsoal.ir

nashr-estekhdam.ir ===

«ft» 4_._.)5_ \o»
S Jolss s g LS et & e ol po wib A <Y S1aisS (A) wds ey 1y Jols b s 4 (Operating) |15 s cod Coms
Aol g ol 8 Sl (ol g3 ol S o o (g Sl s o S ol a5 5 s o 0035 o8 &1 €1 5L Camad
Wil (S5 o3lail 4 o s ol 51l A >V ST imen il oo (LS 45 e (55, (s Sgd e oS Jolad e g Jobs bas oy
Slasl 5 00l 00958l Cdm Cal g Jlade Wl ooly il SO 5l 585 polie 4 Qi cu e STl cavs lgi s i Gl 4
ol el po 5 Sl SIS Sle s Pl gilulaz m al e o (g wlipe 1ol ol Sl 13 5 atily 2alS LS 950 sla
Aaae ool iy ;51 aS wll e attie s yo b Jolore agi b g onisd o 5l sols do s i a5 wib o jialS Jsae
u.:_,.y.ajAu_lw).ioLu L’ALM:‘)_:J_TM).Q Ml?bcl;g_.\d.? w).a 6;)L43..§| éosm w).: u.:‘A.:..\.:LJLSA u...mlf JMQ&.&‘ML

R
VYO<A=—F3-<¥ Ao 48 g e 43,8 a0 0 Y B VYO pw cilise Lal i
S

«V» auis o\

!’

LI N G W £
Kya kya kya Y v¥fo
\ Yoo

=—+— = Kja=¢
Kya 'Y

Ss9lok
5 Sl el o JUE e 50 Caoglio b yme WacensS gl et ity pyz JUES St 08 yme K g55 oy Jlisil gl ps 51 Yo

Dgd o byt p5 D ygo 4 mle 5 5 Slajl 51 e > Cuoglie

) \
3556 50 Caglas E: ky _ \ &b 5B s cuwglas N kX 'l \
. L = F— V. =
g e 0 IS cwglie ) Hmky B e dSewglie VL Ky
Ky ky Ky mk
aalgss Al > g, 0 cols 30 s a5 casl allase Jo 9 3ol 1S5 K, () oo 0y (ol s oled mhaw (23,5 L5 o %

Casls

«» a5 \Y

Ky _YAG=YAi __of¥=eN o,

ky XAi_XAL O/OA—O/O\C



rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

http://topsoal.ir

nashr-estekhdam.ir ===

R

&Ln)’lé)og').la’.l.éXA[‘ )lf)b)op\)alc YaG

&lo B o Sie Jad o cdale Xpi 556 e Stie Jad o clale Y

s 3 oy S JUE iy 30 Looglie g 5,00 518 s slagls J51s 0 s o3ehi clocualin cpoiuls 3 ) 5y55 Lpolesl 2 #

«» auS oY

S9i gl g (ol iomie (Y o (a) R G E 513585 (sl (

) oog Cote Jale bas b gund pué b > b Ll slaanT s o)
S

555 oo 18 ol e ol 0 (8) E 4R

o = oli._wos_i_lgg‘)_:‘d_‘jw.:‘)‘f)fwh 035))& .Ia...:53...o J).?m 65).,.:45%»‘ UTWL)"5)J"ML U“’B) u.g‘)a_v
w|)l¢.: Oy94 6,&}55‘3&“.:.) (o udw:s_i»d‘j.:ﬁj.msul)}?

85,5 o oolatl 0,5 Sis g sl Zl Sl ¢ xhaw > sleanTd o ablite b ,> slaasT,s 51T

L 5 ol dogae )3 45 ()90 )3 3903 Jolo (Jolai axly S5l 5 (2l Ol ced 5552 035k (Rl 9925 b gres acgome SG 0 ¥
ol 3 Sl el ol abolie

Al dalgs fBlas 6,655 gloasly olaws 1A g auil o lls |, ‘SJ)[S Vb blie b slaasly 20

«t» @)f_ \¥
X, o/Y

R, =100k Xy=0o/Y = X, = = =o/Y0
‘ 2 ' y—x,
Ry =R,(\—X,) = Ry =1oo(\—o/Y)=Aokg
ES:E:/\okg , y\:o = Y\:O W)QW‘UQJBJM?UP
Ym% R | abline ol
= A D 4O Caw o Ay :

X, X, Eq =) als® GE%
Y=1X = Y, =X,

1 1

5 s
_, _t v B X, — Xy o/Yd—o/Y

=—)\ = X, =0/Y = Hsulowe=——TX)oo=—————Xoo=Y0%
X, —o/¥d ! € X, o/ Y0



rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

http://topsoal.ir

nashr-estekhdam.ir ===

«Y» aiy3S - \O
3 it o 88 gy ei ol 8l L e s (18 xliie del g0 0 ey Jlal Ceglie oy i (oo plaz] jo aSl 4 4z L
wwjaﬂooyb@g‘&bb)bw‘a)} JLL_:‘ wuww)dw‘d WS)L>5‘5:U934.:4>9;L:MUJ|)Q W) C)Jaa@.i;»'-

A dalg> s 438 bl 4 e

«F» ans o \#

y\zo/\:>Y'\= N ZO/\ZO/\\\

Xy =0 = X, =o el Lalls lgn e
st 30 097y (29,5 40 Y0V 0 S e g0 iz YoM (g

Yy =0/YY, = Yy =o/Yxo/\\\=0/o¥YY

Y=X=Y =X, = X =o/\\\ Aol 0 oS oo oolainl Jolss i X\OO)BTALMQCXJ.LSB.}

Y=Y Ly - JENEE ' g,

X,-X, Gy o—0/V)) )

ke ;55 53 Ysene (seenl) Counter Current sloasT s ;5 8,5 o )18 Jlgw 330 o] ;o MIN D> laie a5 EYlgw 4595 ol

Sydse

«Y» aus o \Y

w5)50445w| ‘_g}-a.a (Steam))bu U‘)’“’ 6L».~c).aui)lsu.utu‘joby o..\....5,..>r....ol.,a..3l w‘ﬁ‘ L_S‘)" 6».»43))[.‘?;’ Sdore pflf

258 o0 plml Sl same o515 1Y (Sl sazee 1515 2

Gl led 55 0 5l 508 Jeuw oS SO Jawgd aSL 09 cod 0a B> sudsi Jlu ) cend b (b sled cdle ] o r Sl sz 1515 )
SO (sl solasdl 56 a5 wibige (Bpan b Gl sl 2 by ool edioe b oS )5 4 63959 ©f Jlu 4 g oad 00,28 YL
slocclale o YU o SGLSe saoe o505 L e (6os )5 o St b oo G381 VO LYo s 4y cllo (] j0 0asS e
ol e T a5 9 5 52351 300l 325, Lo sl sl

4 5L5 5,90 O Sl Cornd Ygane B, cnl 5 00liul b 0g oo 051,50 BJECIOT Lawsgs (saugi b appimm 033l 48 1552 Saza o515 ¥
ol (Sl saimme 651,55 5l pielin (5,1, sazme o513 e Lyl o 155 6l Ygens Canl 0/0 Sga> 3 0ad s Ol
S pduBlasil pac ¢ o, g5l ol 005l o 51> by, edee JIS! Jg ol oo bonins g g S 5l oy g 5500550 o, gxS5l 51 ool

e (el ey Bl 89 Tl B8 i 9 B



rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

http://topsoal.ir

nashr-estekhdam.ir ===

«» auS o VA

lslre (sl e a5 (5,5 b & il o 43555 (Methods of Feeding) oo 51,55 (35, Sl jo Jole ¢ jintee o)l500
55Ny 9 e i Jsloms 4z o 1Sy Jslme ;o 0o Forward (ag; ey oo 1) (6500 <o,k Backward by, sy 558
0 oo )18 Sz g8 slos WS wled (o Lade Jglomo 31 al> 1o o Forward g, ;o .ol o 2alS &)l JESH co po g il
S5l 9575 1) (SzsS &l Jal Jlade o8 slos DS 5 Jhws SzsS &)l JUimil 0 5T al o 0 il 558y Sl ST 45
Jsdome 3T al> po 50 oS oolisl Backward g, 51 51 355 s sladslons (sl Jodo e 4 0l ol cenlin oo a] b (sl &5
ol conlie Jly Sl a8 0,5 6 1YL sles Lol Jlon b olad jo w)ls 58 (S8 Ol Jlail oy po a5 (b 04,9) Lade

ol oo Hlmy WoaisS” e Gy )0 plaS 1o Culrs 5 Lo g bodisS poed a4y 20 STyes sla g, glgsl Julos

«Y» a5 _\4
iy o Ly Jols Jlo by o5 ol (6l 50080 L el (olas oy ol 50 85 el (gal5 15555 b 9 JolS' ol (stage) o>
033 (pea w033l (gm0l P glote WS (o0 iy J3ls Ll 4 (i 02ly SO (o (S005 Ojg0 ] wxly 035k oS e SuliS
ol n Dpgme 10 48 Sl (GBI i 4 (29,5 Oy Sy o Sl s s (5003 5] Ojle o5 sl wolg (murphree) s 3,
oone 033l 08 ) e Wlgi oo 5 998 g0 e god (slaai]E (gl Laib (5,850 03l 955 o Jolm s (2> 5L L5l e Joles

pedoo tihe RS E 5B glacdale sy g wsl 55 S5l 255

Eur — Eme - Emr
ME B RO=S)+S ™~
MR Evr(O-—)+—
A
Ry
. . Slboe b3 cols 184 Ry
o e A= X — = =
Yy mE
.bw - S:—_ S
&2t ST R TR,

o aelss Epp = BvR ool 02l S= A=Vl wil S=A Slcwsysonle

ool s b 1 58 &85 5 002y 36 g ged Sk, b polie slaasTys o osb gleil o bLs )l %

«F» ans o Yo
5 mblo mhw oo glas )l ST 5 Lob jLad B Lo ) cnl S mle (5,0 sladais jhg> alads 5l mle G mdaw jo Gig> aladi )
ez bl g mlo mhw gz atads 5l YL bealg) o mle hem aladi . S0le 28l slaoasS S j0 a0 (b (9,0 alads
olidl ealg) 950 mbe o > 2 B)b oo co alS 1) cod,b as 10 g ool Les M| malS 4y poie iy abads jo  oauliél
Sl ialidl s mle g glod Lrals 4 e yal cpl ST il oo il mole jLid ase jo g iol3dl jlad cdl ol


rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir = e

et s 5L s 3 45 Cogpeme Wl A5l e 55 o] g &1 5093 S &5 4835 S5 1 (sl b Jpone aliy ¥
99 oo Bl wbolie )0 azeii 1o g el oS Wyl yo jLad Sl ol Cae s 0 15l oo Gher A IS (o0 S > Vb Sty b 45T Jglome

el VL &gl ol 1 g (slod damti 5 g el S ey ity b ) 3 L5 0 lga cilie (slacac pus Ly o)
0, Shoeyo Lo el (g9, aulie jlicd , 51 o ioman 5 (S ya 81 g clale 51 S ol - mle glas,l b oo ) AT 5 dge Jolse

| S )L\.Mu )l:.m.g oS JOT N >



http://topsoal.ir

nashr-estekhdam.ir ===

Mo lanlg Dl,g.Ln.cg,n;.qULﬁ.’iil

Wb oo Sl 5 Gas oo LS e PP b oo ode wiulyd yo- )
oeals - rals (F o8l - rals (¥ oeals - alsal (Y ol = Gl ()
ol e Wil 58 alice (Wigl o0 L 535 93 3 ] H0 45 xbaw wids sl o ¥

ooy S (F yelais (Y 3B Cds (Y ol - mbo gl sl ()

g bl JU 4 3amm0 (530 45 5 y90 33 39l on plil gl 3 35 SR lod 5T 45 45w ls & jazme Sl cy30R (3o Sy o T

3,19 (Kwy ) a2 Slael 51 G plas @ (g 3o
3l iy We sae 4 Lasé (F Re ywe ¢ Fr (¥ Re s We (v Re 4 Fr O

45 29 o0 rge Wbl ey jlxe 0 1 I S &1 Sy 50 @alo Sy (OIS &5 (g o ¥
L a2l 3525 DUMPING sosy0y 585 Jlomml (st 41 aale 355 502 19) (s o] (250 55 ()
29h )l 0l (65505 pole Bas &5 i (2Bl (i Sl ool i (V
D9 o5 (s Gledily b mle (Lol )5 51 o ola e 1l g8 e o (F
398 )lge aen (F
S G35 3o (] 3l S 5 IS 25 (sl 35 (512 00kh plowl (gl I35 0l & a9 b @
sl oy g3 2 3l bl plo S 32 39 (o8 Ol 385 H(A)
S o 13 s 514 okl 58 Jslonn o5 saBlgn 35 0 5, 252 (B)
ol YIS o GZ 2 31 yeS ous y sl 0 HLid cél:(C)
A I8 S SZ 1 3y 00y SE bl d il g lod Wlilwg aF e Ho:(D)
i 10 s SO 31 31 iy 0 3y GBE y1 elily 0y (GisT 8 VLo S T g0 50 :(E)
E,C.D ¢ E,B.A (¥ ADE (



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

b5 @l ol Gl G cali gl b 55 STailo g 55 Gamadl ol > g Berl Saddle g4 5l (2l (55 Load g0 Sy p9- £
ol walgs Slail as gl

Sed e S 5 Lad el (¥ Al se 2805 55 se sl JB slas ()

bsr 2 s JB Glie 4 0 e (Saibe (F boe 2o @ p Ol el (F

—» Ibmol . . - .
v bl @ call O L 636 (b Cds Y oo Y
ft

o gl cd )b g Yo Fo iy 0030 .00 0y O,lg FXVo

1b
el jodz i Job ablon 7o (oalBb (J9Sdg0 2wl aslo ¥ ol JSouw G gloj g 0992 B0 T Al by o0 0/ ¥

(! o/ D 2l Jlw 2B cc )

V/AAf (F V/EEft (¢ Y/o£ft (Y Y/t (
oy g Ole ol iy i o0 g9y (Y =mX") zdai 3 09,5950 51 45 o1 Bpiaams 1y — A
Sz - S5 (F SHp- S, SHp- Sz (¥ SzsS - S ()

o 3 el @ yle @slo 5o JE Fuile iolis Wao jlke jo— 4
gle (8ly Sy 55 (8ly e (F b gl e p 4 55 50l co e ()
G Sy 4 5 g p0ll e s (¥ &l (Al oy 4 5 ol e (F

S 50 33 35 g e (S Pl S 4 k3 o 3 (o 00 45 Ml 1A o5le 5 %80 sguanls Jla el ol g0 S oV
Sl jad> &= ol Jlows! (glaaslg sluss il ualy plp ods 456
Y (f AP (T ay Y ()

GRS (o295 s 5571 & 1F 31 69959 Jlows 53 15 A 03lo ko wanlas oo abliio ol 2 b gl yo 35 (xbus ior Jas oSy 5 1 )
O Jmw 30 A oolo el S o Y =YX gakuly 5l Jolai S g ool ooliiwl (B mao Mo J8las pudlasuy 4 jgu0 10 B
Flaw! plas uslg 9o

Y% (f V¥ % (¢ o/Y0 % (¥ o/Y % ()

fail oo guze (Adsorption) b i Sldos 3530 50 35 Goay 35 51 S plas =\ Y

2l Y > Xl jslate o g 0Bl ) 5l 5555 Wb (@3l pdy 2055) ¥ an i el el g ()

ALY <X ol jelite aay gl V5 b (@3l s pdy G Y anl B pad el cex (F

Dyl ge Bpan 6 W3l Y <KXl s 5 a3l) 1SS b (3l sl B03S) Y anl pad el car (F
ail Y =X wl jslate ooy g 0Bl ) 15555 Wb (@3l pdy (1055) ¥ an B ol eladl cge (F

m

ﬁl—ws»\_'»:)b‘ Yatm ,L.’;:.é,e u,.».w;hw‘ Y’—..\.:SGUIS Yatm dLJ.o.c b‘ﬂ)ae\f)‘anW SO e ul.».da i gl = \Y
S

S bl yaiy ol oty ey B ol Lyl

T )t A -0
f Y Jy
L load g Lz o) 45 (s 50 -l o/APSE il (o 52 13 & )LES <l o S Fo b ylo g g S0 50—\
O (S o gl3l s jLid Cdl g Yo do by doww (ylouily) Tog walgs PSi iz ool 70 (M5 jLiS Cél g o0 350> HETP =0/ ¥m
(30 2 0 HETP usly sl & jLid <l pl
o/Y¥ Psi (¥ o/Y Psi (v o/\Psi ()

b bl ol el S o0 HS yhunnsT) HLE 40 45 o S z 2 S o Down Spout Seal - VO
Yo mn (¥ Aomm (¥ Amn ()



rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://topsoal.ir

nashr-estekhdam.ir ===

Sodsad S (1) GBS 5 552 5 GodiaS 3 Sy plas = VP
PR s T Sty 1 Sl €

00,05 (S lolge 4z & 00y (ygiuw ;S \V
Bl (S mle g 35 5B bl oo 4 laid ()
5 (S s (52558 Sl g layT 1 i eila 5 58 il 2 o 4 (F
S (K mle 9 35 5B bl > o0 9 S g9 4 Lasd (¥
Sl (Kws mle 41598y g molo 38 5B DUl o oo 4y asd (F

S LR 35550 1y o 3 03Il yaiz o 0uiST lag p slp o5 5 il jo - VA
Dl o by Glodily ogdle 4y 5 00l j50 b Ll Sl z e I Lylpl ()
D9 50 590 Gk cdl> Sl 7 I8 el b (F
loggs (S Sl p iy JE o po (Jg 09800 05 @2 Olewd] (¥
Bedios 5S35 b Sl a4 g g 3580 05 02 JUK) o o (F

bl oo g 1o S T K9 30 (Silo oy 3590 30 13 sl 3 51 Sy plas = V4

29,5 oo 0uls oz ol lplad 1o 5155 (pide ok o el 5 oad osbml 5 L ol e pe 10 osuy (0l O

238 o0 51 65y 2 SOl (505 o8 2 5 (@YL (i 5y ¢ e e a3l el 5 0u sl e 2 Sl s I 50 eauay ol (F
2 JElaS e g5 25 5 (YL (e @mbe b 2 (S le DS sl g 0ad obml 5 (L ol Saep 155 oy Gl (Y

00,5 o0 318 jLid cdl 1alS g oy s 69y @be LRl Gaely 5 oal Sbnl b ()b > by ce s YT j0 eauay cpl (F

00,705 50 31 00liiasl 3 )90 (53130 4z 0 i B 3 9 (b i ledas o T

ol e 8 1Y Jeloee 52 5l ol 9 o5 slacdale 5 mbe slalaors ;o ()

YoV loan;s (F Jeloe 252 5l 38, 5 mle slalame (F



rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir ===

P9 laslg wldac 9 p)o JLiiil

«» anS oy

Sads Hlid aals g Les i8I b as slaois] b )0 uSe g db oo (iol38l i o Lo Lzl g jLad iol38 b cods slaas] )y
bes gljl ado

«»ans_ Y

@ Gl e al B ol oo S 51 0,5 o g0 dale mhaw 4 wle b 55 5 I -5 SO sl (Adsorption)  xdaw wdz Slles jo )
5,5 o)Ll K0 slajl5 balsa b lsa 5l sans¥T slge B> g Syes b cinio slaey, avhal B Co il (5,05,

é; O)LM.J LJL:.‘B U”)S 9 J)&A.L:.M: W?‘” ..L...S‘ LMS}; ‘W?ﬂ_ P92 a0 6@&&1’,‘.‘» L) Q‘yLSA ‘Sjw 6L®udl> )‘ Ay

Lol o olo = @olo gl el anT B b oo Cds a8 calis

«»ans_ ¥
LYsl slowl )] gailsg a5 05 co coms ol 518 J3o Sien Lais a5 Sglas I b ol Gl Slge 3l ands jlocyen o5l sl )

B a5 b aS ol (09,8) FT 5 (j3g) WE ((Galsis ) Reas o soe as mli jlopyje oy55re olgs soe IS &l 0 Y
D5 0L b oS olael fplay Cons ol conl S Slael pl 51 G


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

http://topsoal.ir

nashr-estekhdam.ir ===

Sgb oo ol We = (631 g0 piaws 098 0 ,olls Re <= ol L > Y

(35 oo 53l VorteX 5 ols,5 ol 5l oy jen 3 50 J3b 042g) :04h oo ,alls Fré— Vortex g
Sl Re sae 1l Lais ylgs sae J3b a5 jpmme (yj5e 5 G LM o F

ol We 5 Re slael b5 o)lg5 sae Bl 4 jo5me (35 (551 g0 LIS 00

RO [PUPS TR OV-SEN 1% SR, R R PHRTPR PR KV f.;b 3

«rays- ¥

0 iSTs 5 &S s &8 o ol s Cans & bl 900 5l JalS oo & mule 4 e oS i 4 JIF oL > cos Dumping gessss
G9y le shj Gae 9 3L50S (03 155 a3 ol 09,000 o Sl olRs 90 2 JUi) e Sae 9 398 00 Bgie le ;3 S5 oot
(s 3929 4 Dumping s weeping sosu (gle Sdgyoun (bolS (2l (aw

315 pls WEEPING ooy (nl S o 03,5 4z &1 £575 @le «(sizs 3l 51 g0l (09,8 5l S50 (al 53 955 65 S Bz s S1Y
Ol 35800 o5 0ad adsi Slacola Slawi 2 5 WS Iy 28 (e a2l sl 4 > Jl ) (e oy haw 098 e Sl
D¢ oo WEEPING > as bgy e 55 b o S 1 35S o s sloz p (>1pb 50 .0uS o il o Gland],

c P Ao i e Sl ale G b e Sl @ale 095 S i) o slag 2 50 gl slaossd; 4 g e iy )l g penlie
el w0 5L ( Weeping  Dumping

«Y»ans_ 0
Lol Lle D galex g axiws cowyo E,CBLA odles 2\
AL il o 5 slaz 5l eolatul 4 jeumme ST g Conl lo g oz b Cuglgl ail arils 0929 I wad Sllug a5 WK o
tles oolizl (g3 555 b oaiST 29 5]
Hlasisle ool g oo Sz amlite ;5 moe sloyelily
sal Slyn 9 ¥ Lo ol 5 5 F il sl 55,5 B L8 ¥ S5 & gl e ¥ I8 ol s Y 8
005 e 0928 AV LS Jolona VY anja e (51> wad Sllugi 0929 -8 0ai )95 dlga )5l A

«G»auF- F
Sloyz o H0 13 Wyl oYL g rhaw a5 aiil co (omlin; ldl> sloyS y glsil 5l Berl Saddle g4 5l olapyS s aSil 4 azg5 b
28 walyt GalS B jaee ln i JB Lad Glea b S5l 058 0l mbe bz wal STl el
$Zud P )L....u 0asST l; o..\.w).s LS‘LQU}..V; ) LQUS).: &‘9.;‘ 9y J?r.l?u Pﬁ-?r"-" #*



rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

http://topsoal.ir

nashr-estekhdam.ir ===

«»ans_ Y
2z prz pedisd iz pyr Jlaie) eldl cld b U 5,0l co s Co 9355 0nisd iz osle clile ST (b iz w18 0
Ly sl s 0ig i ooke gy L il M (a5 oaigdh i sole JsSge o 3 W (glitl il

F=UC,M

ol S Lo e s S35 Koo layal )l |y Tg ol JSow S5 by e g P s oz 2 Ly Jsb (slo sl b eealos ST

Jls o) )oFZ(o/O)(fX\o_a)(fo) :o/oo\yﬂlTb — F=f/vY Ib
S

fi"h
_Frg _(¥/r0)(Y) ol
pwWg  (80)(o/Y)

s JS sk @ gltl Sl 53 s Jsb 5l sl Sle i 035

el glesl el b Jolas a5 i 5 Jobo o/ aYs
oo5L = =0/ = =| L; =\/ffft
- g 2

«»auS oA

g Gl iy SYolee
odd L g5 okS

y h
Y=—"= I 1;
\_y JM: ﬁ)fsiJ J~ L (U 5

X odd iz p)SglS
X= = X ‘i = sl 5B, ey S
\—X 23l p SolS

el 522l e iz oz ) 5| S slo N (gl g ] JSie

«F» a5 4
D9 g0 0035  mle (9,0 S5, wlacls Shgo a8 b, O])odsg'}\.w‘ 2ws Ol oaiiS adei b 55 S5 1)
(Vs) Go3#d ceym s (V) 55 60 oo 5l el Slis (0G) @abe po 5 (Soile vl Wge (30 )0 oy ciylas 4 azgi LY

09T

) oot Jisl 5 5B Lawgs 45 o35 5 cem> S
W VI gl ol copn | Vo (05 0 j5ue 00 LS 5145 ule g 55 s Cae p) o33 Sy
" ale (8ly s |l (S Lo (e 9,0 wole (e el Sho ol B e s Ol Wge (e o


rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

http://topsoal.ir

nashr-estekhdam.ir ===

veYe o L oy_Yo N Yo _ |, Y6
el \—0g 9c ‘=9 @G Vs
el e Sl g5 slagygi 53 Jlw (HBlg 5 68l S p iy b ye Ll g (Swile i pui

«Y» an;S_ Ve
el 8 (wdx anl ) R G B sl Jlasl o 55 alal, Joles J>l e olows

TA =Y g wil asly plp Qe cups aS ol Y55 (b s 4 ala )

N:YN+\_Y\ X, Y
Y, —mxo l T
Yy —o/V Y
= N=—2* NH _q X, =0 a5 P
0/\YN+\ —1'1'1)(0

XN l T YN+1

«F» a5 oY)
ol 53 05 Al bl gz b b Wi ST )5 b pan o3l fis 035 Jila sl

S| = S,| @
0 XO
e Ls Ls Ls
Y, Y, Y,
S, Ss,
X, X2



rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

http://topsoal.ir

nashr-estekhdam.ir ===

«»aS oY
1, %0 i) 5 olime 4 b oty 42ls 1) Sl slial 51 (oK s i g5 sl 5Scmo o0l 890 il o oeba iz lilas o
139 o0 iy 5 JSb a4 (V) (v 03> 50 G pdi S o ps 0)ls i slapl Sho 4y 5Li (5090 45 WS L 393 0 oo

odigdh i

il
y:( ) b
(222 )

ol yos

Gilwlaz o 5L Soge ol o as all Y3 Ll adl Y<X ol (S a8l s Y > X als Y nil bbb e e ol yo
5L Y > Wb ojlgen xdaw G ailE ad plxl slp J e 50 Lol sl co el Bl (B e L3l liae Lol 04 o plo]

«V» ans Y

Up=Cp prp;pV Pl - e o Lsb c pus
v

«f» @)f_ \'¥Y
8555 (i Olows N=Ffoxo/pd=Yo= (HBly slo s olaws) (b s lenily)
oy zp e | H = (6,585 slogumw slow) (HETP) =Yoxo/Y =#m

\ .
axly sll 4 jLaé cél=—xo/V=0/0YPsi
IN

o0l gz JSJLWB odl = (»‘5 6‘}‘ £y )L..‘i.é o8l (8,955 6L®‘5;.3...u slaws) 2(0/0 Y)(YO) =o/¥Psi

potio (e g oddp g )0 o Slag p G dulie om0 7 p S a8 Cdl g oals p 7 el )] (698 sla i Slas (s abal
<2l wge HETP


rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

http://topsoal.ir

nashr-estekhdam.ir ===

«»aus V0

by 0ad dogi sl 5 eges Slasiin Vo8 Jeax 10 (b 55 Ollas 4 by o solSiws) £ Jad ;o Lo o, JUsl QLS o
Sl Lad 13 a8 (5l e slag » sl Down spout seal jlaie a5 conl oo oyl Jgaz ol 5l ¥ ok 5o sl sdwl s slag »
3L e glee YO Ll b wisS oo )5 YL L S

«»auS_\F
Nigys0 )5 woady slag p y0 a5 st S8 i sleeassS  elgil 5l WSJll 5 gg 5l leenisS

«Y» an;s_\Y
23k (CR) 055 &5 5 (P1.5PG) Jbw Said el «(L',G) 5 5 mle slagl (0 @l 0asST (slag ks

«Y» 43S - VA
oad 1S gS (S p cwp2) Cp il 58,5 S ojlail az o a5 09d ca paseive Jlo i oy JUil QLS # Juad 51 ¥-F Jgoz 4 4295 L
Ol > 5l g )18 Lol g oads o5 7 Lid I aS 09l e aml Jlo 5 ey JUl QLS P b SITVELF S @ ax g b ass 0 g

Bl g
ool s sl 00iST 6l 7 30 &3 3l g bayS s 03l b Ll o o ol 50 o =l 435 #

«Y» 4_;_...)5_\%
YU B,k a4y 55 50 mbs 5l g, @lpad aS 068 co o 05 ae el S8 L > 50 ol Sl had Sl Entrainment oy 3l jelais

el meo sl 3] 4 bgy e petlie a5 Conl o siew slaz p 50 Cgllasl sleessay 51 Entrainment oo, #


rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

http://topsoal.ir

nashr-estekhdam.ir = e

«» auS - Yo
D9y ) @ Jolome o3> 5l 35, 5 mle sladarmme jo (gim el o5 Sl 0digh Qi s Cble 5 (mhaw Sladlr ol g8 dlolee

Y
Y =mX"
n<l .
n=1 N PELECIIPIC SCWIED ¢
n>1 Sl 51 50 oy s X

sl ot s i sy b Sllas ;8 gaih doles & bogy e wanlie #



rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir ===

P9 laslg ldac 9 p)o JLiiil
SayT o0 Hloid 4 (adductive crystallization) 3Lsl olge b of yod «yolss 61y Jbio 55 Slidas 3l Syplas — )
Sl Jslome als 4y Gase oS 5L gilulaz ()
Ol alewg 4 allsacy 5l 2, (sslulax (V
Jud 0,5 L wled 510 a8 oyl lasloe (o 99250 () (callBl (g 5lulae (Y
oys oy Jloasls slagy S gyuen 5l (b sl S pdes ilulaa (F

KT ]|

kT
TS (0 ot digS> ? Hlade pwol381 L &b cpl .0g o0 o0l fl: - Jévb 3238 50 3985 pud Cptd pD i Y

AR il e GBS s « 58l ol (F
A

—aIm °
g Yatm ,Lid j0 B 35 ;0 A 55 398 <oy ol o0 Vo a—).ﬂ).g TY C oo g Yatm jLis ;0 B 55 30 A cjo 3985 o= ¥
S

A
S

Yx\1o ® (f v/ox10® (v Vv oxVo S (v o/dx10™% (y

feul Dpyg =Dpy &850 42 (S52 93 pimw )0 Sgii oy yo— ¥

ST gl ;. 4S5, (Y A3l Sl S (Jge wdale a5 285 ()
bl 4818 s sla s b bt 3585 &5 55 (F iy BT S 25 5 S o 2 (F
Scanl S8y Np =J 4 alaly (ol az cxin O

Ay sdge b ad,b g0 d9ki—o Ololr 50 3985 Al

;5 yo dga5 -0 Slwsie 0 dg8iz

5 oz el (F o g Gl (v oo (¥ z sl ()

faps g0 plii Lo ay ) Jlopigsl bl s 53 0,5 Ao 5IA s 32 pusd (20 jlodie &g 35 plas' = #

Q]
AR b %
Lk
fTCCDAB ) XAY x
\ _l \—XA\
Lk
fnCD \ —XA
)L ——>
l_l T \—XA
L L
fnCD XA
ABL Y (\c
N xp
Lk



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

?CM'C.WQ),A ﬁ'..\f.é,.»ﬁso J.'S.&JB £33 9 MBS 0 é) YA—>B uiwb J‘..;Sl, ‘ACO/AIYOY‘ WUUG'““‘SS)- \'

S ol
2=0 0-9) Ny=PaBp,
4 o (a =r=v0-e/0x)" ) AT Toroxs,
D \—X
TB NA:\”C ABLI’l A,
R 1= 0 A V—o/0X A
e G5 e (B °
NAZ—AO (Yl
3
YCD )
Ny, =—-=2B71n ) (F

d \—O/OXAO

- e JUisl oo — A

Gl oMo 4>l 5l iy Al ol o cdale (Lol S 1,5 el i ol T asb jo (A
Cal o1 bz 3l ey 4l ol j0 cdale Lol,S 15 cc] iy oo 40 4l o (Y
Sgdisn £y JUE! @ s o Ladilo I 88 52 5 sl jin poy0 4l o (V

Sosn yitat o JUl el ol 53 (J5Slga 355 15l 2o o0 4 o (F

— 09l gy 31 010 097y oo semiliS S 9 oo sl ez Y eilr Jgemo gz FShgd Gy S i g 50 ST Y
o9 wdlgs juda Lolay bl olawi g colasw! Jo (ol o ylgl
VY (F VY (Y Yo (Y ()

Sl gurmo iy 35 1S s g0 (g 4 Wb slales 15 45 O b 5 3yUzl el bglie S yubaii o ) *
s e 5l ealaul (Y Sl ostew sl Jas 5l eslaul (A
el udasi o 1S (F ol g aimgy slo Jaus 5l oolawl (Y

:pudaldli alg STHes 409 53 g0 el jo - )

el 350 515 3 90 (o Sl Silalaz (90 99,9 125 05 T2 9l 5 3908 SSE Al b 56 50 O
el S50 55 3590 Sl g Slas oo (al wiz 2 0S oo @2 )y 3Ll g |, STheS (F

oS o Dly Shes g 59, b ) 5 5 ool il b g ol ahali ay 05 0,m b 0,5 0 S L 1) SThes (Y
2,08 5k 3550 (s Sl (59, (05 ST 5 S o0 3y Silelaz e 1) ST (F

el e Y - I Y- - Jo 130 Sluai & g @alo @ yguo Ay yudaili 9 STyes (10,5 0yl L VY
“ ;,m u» . “9);)_ - S(Y - é_é.) - “9)0_ o S(\
ETR ..., JEY e 0 a0

Sl eamis 3390 pIaS @sle 1yl GWolKiws >1,b y3— |\
el oy Jlasl Tae 56 o lgem 0auSTy 5l ()

ol gy Jsl o 5 o)lgen g 5 (Y

el a8 JE L 5 6 lgem oSy 5l8 (¥

el atly o] oz slagl > ol 4 dtwga g 0asSTy 58 Gl (F

(s grio ool SO 2 30 SN31 550 3l oolil 390 50 4y 35 plas — \ ¥
A8l e o g il (ST Jalowe STy55 o 0k o asliil ST e 5 50 O
Db oo Gl38 55 950 (la g Slous oljT BB 5l ssliiwl & jgo o (Y
Db oo als S slaan ja ol5T sy 5l eolatwl &g o (F
s STl Ll Sl s (55l (S8 i slaaijlse (F
(ol S5 gl il Slilae 5 JTowsl byl ) 15 sloolSiws 5 Syplas— VO
odds p slag (¥ RDC slog, (Y Mixer - settler slagz, ()



rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://topsoal.ir

nashr-estekhdam.ir ===

Btu
S Caw! h—gu.\.oJM éﬂ)})hﬁ}‘s‘«b)ﬂ S flash CaLgJ.o.C)o_\f
r

D
. Vo= 08 YV/o
Hp=200 —Bt o/o YV (Y
Ibmol
o tbmol =YV/0 (¢
[ w —o/oyvy (f
Zx=0.5 5 Q Xw= 0.4
= tu _ Btu
He= 503 ol Hw=200 ol

ol 9 YU )5 behas 0505y abali Claike 9wl F ool p by Comd il gldl gbo cdl> )0z & (595 STyes ST 1Y
Sl oIS i Jgazo clilé wiily (o/ YD 30/ Y0) z

o/Yd (f o/ YO (¥ o/Yd (¥ o/NO (
lpdeolbbdgdice L. OSlw 32 50 3g85 Sl 4o oy 3 )15 Wlauisee jo cdalé fligy — VA

wloo ol (F b o ol (v wlei= s (¥ b o s ()
\4

! o 8590 plos —
C

y/aN

gl oo oolatul 5L By b, 5l HVO,CHVCOCH\“ b slp

|
40 cm ,;‘.SI»I \

oW | S s sz SO o (F

BJS.’L:LJ.)JBAVO% ‘é‘.’.l‘—é'.’.l‘ C‘JZM..J‘)Q (\

X

= Wbl AL1S 3929 Iyl B el g0 SO 58 ST Y
0,5 ooliiwl g ge Jof - oS Ko B, 51O

5,5 oslitul L5 - oS S 5l ples oo (¥

Ap > AR aSal by gy o5 aolital Lo - oo Ko oSy 5 o se (F
3,8 oolil lg5 oo Zulsl - (5528l § T - S Seo sla g, I (F



rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir ===

P9 laslg ldac 9 p)o JLiiil

«f»an;s o
o ot slgziSly Lawss Wi oS aJoboee 5 badoglst ;3 CAlS i o pond it sloclibos 51 (gl 13 iy JU ol
P JUl liles 1) il o9 labglone oS 5 50 (Glieats (el 3529 @ o a5 050 Slilos &5 (590 50 ailyoe Sline w00y el

Nl

e JUI 5o (SHe oy,

&l,3 o5lail dlisl «— Screening _Y o316 odls| «— Filtration -
aiuils dls| <« Floatation _f e 151 Al Sl M| «— Aspiration _Y

e JUES! sla gy ganaias

/(Humidification — stripping — absorbtion _ =35> « ¢j> ,uai) mbe = 55 /55 = 58] K0Sy j0 Joloels 5 g0 puitins (poles -
/((Liquid Extraction) sl - sl /(gas adsorption — desorption L drying — fractional sublimation) wl> - ;&
[asl> - wsl> /(Adductive Crystallization — Fractional Crystallization — Leaching — adsorption) wal> _ sl

[(}.M;l_ 3L mbe - b IG5 slsl3) mle - 518 /(Permeation — Effusion) g )'lf] slag 5l oolawl b ajls (o 5lulas Y

(59 5L - Sweep diffusion - Thermal diffusion) Jgloe slajlé euiins wles Y

(Foam Seperation) _sdaw _iiS sosay 5l eolawl _F

lis ol e

Leaching :¥ 5\ slaas ;5

R R

Adductive Crystallization :f s, ;5

il gn 9555 atpe Jlows 31 Slgo hliska slosls bl oz JU (slots,



rezamansouri
Typewritten text
1

http://topsoal.ir

nashr-estekhdam.ir ===

«Y» 4_.4)5_ Y

(052) 990 S9ii o
o'

((X‘S?)lpéa_éj%,bsaﬁw)oV&W@}Mﬁqm)g:\‘u&i
¥ asS

Y Y Y Y Y Y

_am _y cm _qm _a Cm _yw m _) cm
(DABgas>DABliq>DABsolid_>(\°a_:\o \ >yo t—=107" >107 T — =107 )

? ? ? sec sec sec sec sec sec
Ll oY s

e

o
R
k/T,,@uﬂsm
£> gl
Jgo
T \
Dag gas NTY(k),P_
t
T Al
Y o2y . .
D, (T\) -(Pt ) by T, =T|<ae C
A
kT |
oo Bl = GRIIL (s 09 £0,55 5 @l a5 cod et Jogei g argi L
€
D, T.. P f
2 oy (Zhy (A = 4
D, —(T\) .(Pt ).(fv) by T, —T|>00 C
Y
Wlalo jo:f s
\ of \ M .
D ap,tig ~T(k), = Mg ", oW Va =—2 chlé i Jse o
D, Ty u . '
= () e ol Sk L o (5
Dy T i
D T, Y MB o/ VA o/ . .
L= (D)) S o e 585 Lo o5 5y gl
v T ue Mg Va,
B aSS
PtJS)L‘:*é CA“H‘" als
DAB,gas v -
DB, lig - v
A5G



rezamansouri
Typewritten text
2

http://topsoal.ir

nashr-estekhdam.ir ==

»ans_ ¥
¥ o )lads Jlges o o azaS Ly, ol
T,.. P \m’
lejt5 =& )*( = ( )‘/‘*():D,:o/axw m
D\ sec
Sl pelS i g Blae WL ales o 4SS
Ty=YV+YYr=Yoo k T, =tV+TVr=rio k
a3 plonil | dlons 395 280 5 (qwdigee <o L b g2xtils o Clusrdle (g

«\» 4;_1}?_ ¥

DT =0 i el o S5 | (AL ge o sl are o uiloen
uLu‘

DIi=)Ci(Vi-V)=DCV,-V> C;=> C;V; - %é =Y G =) CV,-> GV, =o
1

Dag =Dpa & ol b IS Jge cbile a5 By s ol &
uL.:‘

byl dC, dC
Ju+Ig=0o=J, = JB—W) ~Dap—— dz |: : dZB}
:>CA+CB—C:>DAB_—DBA

dC, —dCyg
dz dz

S1C s =Cte =

15 ol 5l o J 5 3535 i o4 10 355 Ly, L1 %



rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://topsoal.ir

nashr-estekhdam.ir ===

«Y'» 4_._.)5 A

mol
NA () 358 4,k 4 Jli
m'.sec

mol m
A;}.?r:).?dl.ﬁ.‘;ﬂ)u NA :CA(_Y‘) . VA(?)
m

L | |
o B8 3543 5l gdlcas yu

B 395 JSb 4 aline dlolas I s T oslil BB (97 Sl s (55985 S Sl i 5 Sl el g (o)) a8 e e 51 VA

sl 6805l b a5 SlacesS Ly ce o aub g anT o JI5 @ sl ey 05 LT 0 a5 SVolae 34i5 o j0 ams jo el i)
* GV,

X .. P . - . —_ 1 1 —_—

3983 5l (o2 (Jgo bawgie ceyus 1V = >C; L V=2 xV;

1

* * *
CAVA.L;?QQ;WS54§L5| :NA ZCAVA —CAV+CAV
*

S %

3545 5l bl i LT A Gloogies >

UN =—DABdC—A S sl ol
dz
o C * C
M)NAZJA-F?A. C \Y% :NAZJA-F?AZNi
—
2Ci 26V
2C;

ZNi =0 Slwl> ;o 3445

NA =JA<:
ZNizo Ny =—Npg plp slose b Jlize 34i

el oo (J5SU50 35i5 rmlie jo TA KB 58 g N g (3llae Lo alail) 4 e g2 3

> ans - 4
e el Byt Sloz pls o JU 5 0,8 gm0 T g o o e i
n
NAr_JAr+XAZN1r
i=A
ow‘sa)aﬁo;c'a.w)‘AJajs
>
Nir_NAr
: D dC
1=A :>NAI‘:JAI‘+XANAR :NAI‘:_ AB A
dCp \—xp dr
Jar =—DaB 1
r
__Dap dxp
V—x, dr



rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

http://topsoal.ir

nashr-estekhdam.ir ===

_CDABdXA
N,=——®ab A
A \—Xxp dr :i(rVCDABdXA):O
v dr V—-x, dr
I'Np = ool
3 Y
L r
(‘_L)
\—XA :(\ AY)I'\ Iy f#o

.
—f7r, CD zp dx
W= \ CD AR dXp

e)ld el (99 dle 5l
I’:r\ \_XA\ dr I'=I’\ B »

=>w
A l_l \—XA\
L I
«\°»4_;_...)§_V
NA:E:ZN:NA Y. L2 dNA:O
-y +\ Y dt
d d N
Np =—CDpp =2 +X5(Np +Np) =Ny =—CDpp =2 +x, —2
dz dz Y YCD zg \
= Njp = Ln )
3 ) V—o/0X A
XA =Y=Y(1=o/dXy ) /O
«» an;S - A
ey JUs oul

9 %l ol Syg0 4 sz delr s 4 S5 4l 50 WS jaie Gl e (55 5l el pbde Sl 4 T Gy &5 Sl (B
Lol S se 555 1, oy JUi] o sl J5Sg0 S5k Laih plT asml 10 00,5 o soss pbolie ornsg a4y )15, ol pebas 1 alsls s2al33l L
J.aL: Counsd U"‘ 3o U‘i‘J"l" \_\JB.MJ‘SA o..\t..el.? (eddy) 45‘.5; ‘JL:.M: 6LQ>ASJ as .\J.JS‘SA C,SP 6“6" Oygo & LmJgS-bA pJo)L.A 4,,>l.> »
o sl IS b s sl 5SS il hol,S abdiie Ceand s il e (eddy diffusion) laids 5 sebi o,z JU) eassS S
b 1) pj ) Olgee Jlw 5l o
0Cp
oz

Jo =—(Dag +Ep)

Ep :slals,5 3485 oo
D AR (Js¥se 35i5 oy
i n plowl Z cg 50 daib p > Jlil aSul 5,8 L



rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

http://topsoal.ir

nashr-estekhdam.ir ===

2 Ll ogdie S8 gl o5 4 o 398 alaly Culply ol Hho 4 S5 5 SasS e (Ep) lails iz 89i gy pll 4l o
D5 s 425 5 59 w0 (DHEp) & adlioe (50 5l (onli Epy 05300 005255 B g 0052 5026 Dpp pbdbe 420

Bgdios 2 JUEL @ e o ladils 508 > g Sl i @) 4>l )3 oy JUT Dol a

308 Coenl w2, g oyl Al jo oy Jlanl cgles s

«»anso 4
Panchon — Savarit s,
12,5 oolial plgion 5 5 B9 99 5l SV gae (ol S 5 g jlu 4 @le S o g Slas il (sl pelal 70 K4 0
351 5118 09,5 0l )0 eSS (gom 5 g, 9 oyl (oS g 09 o ooliiul Slge dislge g (Jols Lally Tl b,
0979 Cu)lgbe 0970l (oo i P9y 3 Uoger (el Ghg) Sl gl 50 098 s esliul (65l wslge g Jols Lulg; olge 4jlga 5l g0 (b,
13 conl IS 00,508 sosls g Sledbl aiils ol 8,55 Jg il oo eolatwl |l ¥l plod )0 g 009y 3285 jlewy g, ol Waijle
ol Jolate Jlws g, cpl 0 (H=X=Y) Jloges ;I colazul
ol
ialsbo (sl g 5
S o A ) 5B (Sl ST
odle & Gloo sl yguiliS 5 byl gz Sl c Sl Jgame Glagl 2 shas «Shss slapl,z ol ggaze plyy Jols b sl Y
o Sl S
Jeolis bl olaws 1Y +F Y F1H1=1)

«Y» auiS o\
b glgil
(Flash Distillation) 1,55 b SLSU julass -
alwgul b Jewsl,as _ (Batch Distillation) aiw, e ¥
(Continious Distillation) acwg. lass Y
S Sley b ol e S8 @ ol (g, 50 gdige ptis g odaw; 52 Jlid 4 Siml slaled ;o byle (S5 lid (et JBu 05 L
L ass e e Ol (el gz abaii sled 5l Simly wilie 4 ples po Gisz s JT mle ol 35zge bslie o mle JS0 4 O
boo a5 silulaz sl 5L 990 (Sl
ol ten 2 JUil Slibos o gle - 58 ilulaz lagty) 5 el psgie #



rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

http://topsoal.ir

nashr-estekhdam.ir ===

«F» anF oW

e Silolaz Slles iz pladi 1) cel el (3luolaz (bgy oy wls o) ilelba slagty, Guie 5l S 2 b 0
wlaby, il Jlase (als Jpame o5 63)lge ;5 yld 5 g pw Slge g akall ST g bl pies b Lid phaE s alles
Al e silulaz (gl cwlio QLS (el e

Shygs G 255l L B 32 g Vb 5l wole e52 5 00, lax 500 5l (699)9 50 1) Wil plgien il (536 90 Sy95 a5 (Jjg0 o
olaidl Ll a4y 5 clils dalgs 3Ls 0,50 s s dlawi 5 32 (551 hadd 6,15 i 155005 oo plosl Oy0i 4y Jee cpl 4l 0505 0 g
s S (595 (05 Sl 5 S oo )l ooz g |) SThs bl axly SThss (09r 5 90 Sl )3 i al 4 S A8y @
Byl 3L 040

€W ayiS Y

i

15" el plowl 51 Ygome ez 5L 0590 (5ol b 5 s3badl llimde gz & Lol el oo 20lS” Jolie 3l (6995 mle STho5 (39,5 5 b
Gl STho3 com ol mlbe Gl a4z )35 0ud e STheP (do Gl B 5l (ca5u 0w mle 9925 b Bkl 5 sedioe 6558l
(22 oml) 298 00 g8 (A5 18 gt b Gialidl & e allics (ol &5 iy o0

ool oo ol (g 42 (ol pogie ;0 (g (A5 0 Sl S - g S - g Job) bl g sla el

«F» anS o
b zbo gl il
Bl SO L Loles alewg 4 le Jslome 5 slyzl o] 10 a5 sl (gan] )8 w05d o aiS o2 Pl bzl ol 4 a5 mle = wle gl 5ol
gl Sldes 1 Sloj 0,5 o0 Oyg0 a3l puiinss (wlod b oS ol puitivns e (s 3lulaz Oldos S 2l 5uinl 048 o0 laz )50 Jgloeals
1S @S oo o0l
iy (o o 5 a5l 43 1y 39 ()5 ek b 5l siblaz )
ool Al g 3e5;T alaks Y
Al o 4 o335 lge b bl Y
Bl Yy Suop Syl 8 o Y
DS Oygo (pleerd 2iSly penlySs o4 By 0
ol alils Lo 4y ol DY gases F
a4 ooy g bl Jy Sglite glewd Gleisls a5 cuul 85 slaos gl 8 (glulax zl sl slas )5 o et 5l (SO Jlie olsie 4
=t l’d‘)"t‘)"“"g}“r"’) ot V25 Sode A jelas Ygana oo L lieial Jac 59 5 (S bl 5o ISl o Ll ils o
Al 2l gy bl et el cJpaze posls olS,a ad ol ek Jae S 4 glaz Ysene Pl
ol @ty ] oz lanl > o 4 dwg g 00sSTyy U LBl e 2l Sl gleelKiws (b )8 e
ol e Sluslo zl 5l o 0 JUasl popie %



rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

http://topsoal.ir

nashr-estekhdam.ir ===

» ans ¥

22 001 Bl sl nllis 5 95 o0 @B T el Jpame plyie 4 ol s oo bl Bl O Gl )1 i siz o5 o Jslome S B
Ol S 3l pazmis o o sl Lol e Shisn ) @ 5l e bl oS eolitul ©f )l bt Glgi oo 2 il
sl 03Y @ ) 6 Slaggiaw lake Jpame clilé 285 5

e R IS anie S e 4y g Sl 5T tsr slaai il S e Slaa (il slaas e JST 5

SIS o Alan S5 sladijlse 5 53l )l i slaaislse ;o Ll o)l g silesd stom slaaiilse n 3l ST ST Sl Sl esli

«»aus o0

& Losdins ey Jsl Cad cwl [0 5B 4 5B S5l beoisle Jl 1A 5 Jlew 99 e (BB wled ooy Jil gloolKins 0,15 51 Baa
4 by eliws (IS job 4 o)ls sols cueal 6,50 50 Sl SO ol 0aiSTy ax 0 5 0sod g Al (S 31 g0 wled mhaw
19905 el 5 (M5 A0 93 2 Plgioe S o b 0T s ) le - I8 Sliles

Ol Slagr (o8 & 5eme il ol Wgo (y3e) 098 o0 00Ty JI5 51 Ll o oS (plmoliws )

(00 y slog - il gloalaizs 5 lag »— Cgbye 05530 Slag (5 )59 0B gidundd) 355 o 89Sy wole 51 Ll 45 a5 SleolKiws Y
Db o Gl Pl Lo Ll 1o o Jlanl Slles 0556 5 95350 slag o glas s

«Y» 43S - \#

ey ol @ Ol oe (SOl Wilse 5 (G2 oS ez Asle LBg L

D:o/mlmel

F=D+W \=D+W hr
Ibmol

FZFZDyD+WXW =<0/0=0/AD+0/¥W = W=0/vd h
r

FHg +Q=DHp + WHy 004+Q=YooD+do W Biu
QZ\"V/Oh—

r



rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

http://topsoal.ir

nashr-estekhdam.ir ===

«f» a3 Y
bl gy )0 S1yes (S Sl (5551 dlge
(q—\)XD TF (R TF \)ZF
=X

R +q
RZF +JdXp -y
R+q
R9b ooz rd)lygldlalep e Shgs sl s —)
_ kil bua sl haselpeVissl  Hg —Hg 2l
q= . - = -7
g3 pies Sl sle,S Hg —Hp

el gt ple Slys> 92 > Hp =Hp = q=\ = —qq\ Shes b et =00

_(0=Vxp +(F+V)Zg _
- F+) -
_fZF+XD _
T

> 75 =o/18, [k =B ey i

X o/Y0 Zp =o/Y0

=

Y /Y0 ¥XZp+Xp =V/Y0 = Xp =0/V0

«T» a5 VA

A O3> s A 9B bglxo NAZ :—NRZ JJLO...ASLSSLMIQP JLE...J :J5| cJ>
Ian RSty elen A—>B 251y abnl g A il mh b Gules 0 B g A (655 bl
(59
A ol golo Npyz =—Npy o cdbs ol o
B

dc
Naz=Jaz+> Niz 5 X Niz=0 > NAZ=JAZ=—DAB§—> Npz xZ=-DpgCp +C, 5 C, =cubs e

N
— Cy :—D;AZ(Z—Z\)+CA\
AB

) e Ml B0 el o @IBIE By 5 el v e s
)LM:) NA74.IQ.:|) p.:.aL)‘SA (J.M:LJ ]‘M B9).> L§|°‘>5) J)? 9 \55.0.1 &Am ‘Sa.x.)) ML’ PLWIRY \>5>5 B9).> 6‘1.1 e JLM‘ r:ﬁ& cJl-
2 L5l Joewe 5 2ol 5 Nz s Naz i Dap i oy Jliil e 5o J5 clle o5 (ol (28 L (2 cazr 30 A Jso o7 Sl

il 33 O g0 a4y ol 4y

A Q3> mow A 3B belxe NAZ _CiA
N DagC, Npz+N C
A NAZ AZ AB Ln AZ BZ

" Naz +Npy Z-7, Nyz  Ca

Nuyz+Np; C

\



rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

http://topsoal.ir

nashr-estekhdam.ir ===

9 o0 ool 5 S8 @ 3gb alal, oy Nz =00 lo b nl 53
Naz(Z=2),
ABC
Gl ples D ygo @ cdale blag sl Laseie 398 alayl) a5 jgbyles

D —
_DapC, C-Cy
Z-2,  C-Cy

Naz = Cp =C—(C-Cy )exp(

«Y» 4_._.)5_ \4

J9—=e YYOM 1L 058 oo 0oy a5 gladasd 5l Gl <SG g 00g0 YYCM oYL ow (losl 15 mole glas )| mSTas jlo s judadh 50 G jo
Ll 18€C (4 jor lamgie wiS

g g0 oslaiwl b Ly ey 3l SluS 5 cnl 6l

(5) s <15 () S > Jols il 39 L2
C C

.mAﬁBJ&.’L@\&% @ujAA

B S5 4 0)lse Yo% cmlem mole gl 5l 4o

«Y» 43S - Yo
Al J oS Ko g, Slas b
il plp oo b bles den 10 iz g0 s Jsl ()
3 s o Pl sl (Y
(555 Bl pae) il ailas 3925 5 5 aoes o > Jlasl (¥
wdl Jobas Jlo 5o SlS’ s o 5l (295 b s wle (F



rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

Poglanlg Dl,g.Ln.cg,n;.qULﬁ.’i.il

Taubl Wilgh oo dz oy ol cde . 5latils (LSS Oyl dz yd (9 oo oy Sl (B (S 1 (g0lad « pulalls 7 0 SO y0 - \
el 0395 0L 5 s lns by o ol j0 oy JH lada (Y Gl 005 395> iSTam 4o Y iS5 Cans ()
ol 039y 395 Plax 15 7y oS cons (F ol ails X =V 4y o3 gyl ki (boglse (Y

Sewl plas C ¢35 0,5 Jlil ;Lo

fDAr P fDAr P —D AP, - —DAr P,
AB"t 11 \ (f ABth(\erA)(\“ AB 't 14 \ AB"t 14 \

QO
RTZ  \+ya RTZ RTZ  \-ya RTZ  \+yu

£ 3 ] 000 Gty Y =Y/AX—0/YY g Yy =0/ X 40/ TV &0 4 7y Sldos bghs S¥oleo Sy 90 balso S yubaii 4o - v
fewl plaS G 4 Cowl) I i i & Reflux lado g z 2l 9 YU OY gaxo (Jgo
Y, o/\,ofA(f Y, o/N0, o/ VE(Y Vo, of/¥ , o/aY (¥ Vo, o/V, o/a()

- L
fCmaz omay (o] Jedocewl o9 ol Loy @ 0 Job plod 5 puballi 72 4 0 v o — ¥
| 099 .)9? f"'“"“’ alag; )‘ )J&L) )L:.M..: $99,9 AS‘)P 41
Seal 0092 (68959 STy93 jlada 5l (Sl b Jlaie g 4 (85 lo (F
el 0352 (6999 She> slade 51 (T ke e g 4 (S35 @le (F

] G y3b 325 (i 35 51 S plas (Cowl Jolomoli qulo )3 45) B 5 (390 40 A malo s ;30

NB =0 (\

s B Jg=-yrNA (¥
JB Z_NA (¥

S YN, =Ny f

Cadlyoo gummo y15 sodis 35 51 SoplaS (5 gl il Hlogei 4 azgi b F
ol ply o2 bl o an jo Bras Pl ()

Db e YoAY gl Sl sy (Y

Al s AL Pl bzl seal a8 (F

ML.GQ ) 5,lge don (F



rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

http://topsoal.ir

nashr-estekhdam.ir = e—e—.

b bl Gl w2y Lod g Cdalé e puw g I Bg 0 45T (61— Y
Pr=Sc=\(f Pr=Sc=Le (¢ Le=Sc (v Pr=Sc ¢

B sl (559550 0031 (ot alsly Adloo Y =0/0X g Y =YX+ &jg0 4 Jolei' (Simivo 3,5 b abasly cppiiammans G 50— A
Sl plas (Epr ) @obo 51 sbuwo 3 68550 03b 9 (Evp) 55

fE fE
By =—PME ¢ By =—EME
T‘EME + ¥ T‘EME +
E fE
EpMR = —— (f EpMR = —— e (r

4z i (52 0350 .l 0391 Sz 95 (Sh) S99, dus 5 5351 slomsy (S€) Cannnlsl S0 15 51 (K 50 o2 JU pitanmmas S 50— 4
5,5 ol oo 580 S

Lol S35 sl (S0 3585y 5 009 515 155 90 510 (F el o] £y 5 0351 515 5L 0550 56 ()
sl ol O] S5 52 5 005 aale a5 0550 5B (F sl SzrsS Lo (J5SU50 3585y 5 009 e S0 )50 51 (¥

S 35 31 SoplaS 50,5 0 Sml @ale 5 5l 36 30 45 (5 9b 4 0gdioe s S ©)yge 4 A ook 180 gl iz 93 belia N
(Jo (Gmio e U=Y) bl malo 9 oy 5 50 clile )S5Lo wilgi (oo 25

X =o/bF Xp =o/Y0 Xp =o/¢ Xp =o/)
2 (f R ( R (v 2 QO
yp =°/Y YD =2/Y yp =o/Y yp =°/¥

Dle JBlas (il Aoo Kg (559,9 STyas 51.080 0 plonil o po G )8 35 S 50 ouil 0018 (L pulo = 2ok 1 y5uiu! MTF-\\

Yoo kg ()
fAo kg (¥
MK=Y, MS=*¥ fookg (v
DM =), FD=¥ frokg (f

EM=v , MR =)

X’y

Sl §slas (sl 0l y2 (5555 5 slolfiws I Syplas jo VY
o)l}a 4o (F UBJaja a)|9%o LQLQQ}L.; Y )low 6L°’C)-.' 4 ol p LSL“’C)J. (\

fudloo ST az by yelyl Gl b LAS Cl g (S 5 g9 392 Sull W0 3 ol 0 yhaS Al jo - V¥
23,5 oo asuiia gy b anl B g4 ax g L (Y oo Rl g 5k ()
S g k3 sy 65 gl el (F boe RIBl g S (Y

Sl guzmo 35 Sy 5 5 SoplaS op3 JSb 4 azgi b VY
ol 38 4 mle 56 5l ey Jlasl ()
ol il 4y 5856 5l e > Jlasl (Y
el 48,1 95 0> Jlal (¥
a3 ged &) ey JE ol 4 oy o 4 (F

YAG
(bl oo gummo ) a5 5 Syplas = 10
D Ky Slygs oS5 4 N (¥ 2l (K SThgz sled 4 Ny O
5,005 (K STyg5 lod 5 oS 5 4 Nippin (F 2l (s STye3 (slos 5 S5 4 N (¥


rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://topsoal.ir

nashr-estekhdam.ir ===

e Pplait abais o 29bo - gl 5wl yo- VF
Gl xS lade o YL EXtract 58 o Jalowe e cdale (Y Zwl LSS Raffinate ¢ Extract 5 g0 oS 5 ()
Wil oo zmore 3 )lse don (F Cel LS, Raffinate ¢ Extract 5 g0 lado (Y

G| cawlio YU 4 jaScm g b bod 4y (gilis colo cdale pul3dl Cpmr .o oS W—W
So5 oked (F b G5 (Y Ll (¥ Sogme okt ()

e — w,.o]awu.:)wb‘.\.obuébhyubabsacba»u»w)o_\A
35,5 oo d8lie (5,0 4 0digds Ll s3> dgdi plp y0 Caeglie ralS ()

33,5 o 23l dlis (59,0 4 03,5 39 slaJeSge L @ e (F

23,5 o0 &3 galym mole pld jo o Jlil Canglie als (¥

plaSze (F

Cabl oo o 1 sloai 3 5l Syplas — V4

83,5 o0 A Sy GalS Gl Jlid palS Qi 7 S 0 ()
285 o0 e ey GolEl el s alS Gde G e (Y
89,8 o0 A Sy GalS Cely oo palS Qi 7y SO o (Y

Al oo zoee «TY g «V» glaas, 55 (F
ft’ - .
Jolxs o po il o0 VYo v o gcdaw g o Fin yhad (61y10 coud p bz p 30 G ail B 4o coliiwl 5 g0 (SuSy) aisT e ¥
ft

Tl yuds & 9 49,0 5T ool
o/OY (f o/ Y (Y o/ ¥ (Y o/#Y (



rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

nashr-estekhdam.ir = e

llglnalgl:ll,g.hcg’n;quw'ﬁl
«F» a4 - \
S gy s &5 0y ol Wilg oo e il ALl Hlass Oyl 4z y0 @ Ol oy Cudy (Sl S 3] (Gl SulalS 7 S o ST

el 005.3 QP Jﬁ‘» )o zr



rezamansouri
Typewritten text
1

http://topsoal.ir

nashr-estekhdam.ir ===

«\‘»4_;_','}5_ Y
Na STy alsles L
= =) g0 JI9 &5 Slas 4y d>q3
—DpP \
NA= AB tn
RTZ  V+yu
fD AR P,
NCZ—\CNAZ AB tl \
RTZ  \+yu

«\'»4;_1;5_ o
R—:o/? = o/#R+o/#=R = o/fR =0/ = R=1V/0 Reflux ,luss

+
D /vy = —D _—o/¥y = xp =o/aY YU Jyame J
—_ =0 =@ = © T 2 (S ¥L ;"
R+ V04 i < 7
Y/AX—o/YV=X = Xy =0/Y zr onb Jpame Joo e3>

«f»anF_ ¥

L -
S50 o sipw Slaad 5 o0l F Sk (gilwlaz (5,8l LI ail o Jobs bas ol ogr <ol Ko 75 50 Voo% b a5 bl

Lol (695,9 SThez 5l (655 53 Sl Jladie g 4 (S 5 e Glie A5 LS g pe Al )0 g 05b e 0Ll (g3l Cg LS

- L
ol e Sl o e Sl 0l 0 45 b 2 sl b sl Bl s Jol Lk oty e

«» an ;S - fa}
NB =0

Tg+BYN, =o
C = Jg=-ygNa

2N; =Ny



rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://topsoal.ir

nashr-estekhdam.ir ===

«»anSo P
“aj_bwug_"-jn.\.»_wb‘fn ua.”."- 419-).04...;)0 LﬁJM}BQ)‘«.\ij?S LQJ)*D')O O\AJ.?—:J ‘«.\} FPW‘MIJLS" y:o 4.1}/.44...;/&3)0
o/ —o/y

il doys =———— =0/ AY |y AV
o/§

«»auSoy
Pr=Sc="wb asl Gdaie v (&) ) Les g (p,2) Clalé (pgiinge) e o sla g om0 a5 1
el ol Sl ol s B ) 0950 g iy 15 yandld 45 095 0 e A o Slael LB o LT s lgoliss ¢ JUiil (gloossay oy bls )| %

«E»auS o A
Ry
E E Y
Emr (- )+ sl <
A" A
EMR FEMR
SN, T
E \— )+ MR
MR ( f) .
= YEmg EMr +EmME =FEMr = EMr (F—YEme) =EMmE
E
= EMR Z—ME
t—YEyE
«t» @)f_ q
u

PDAB

alee ol S50 a oz Az o wilige SasS Jsse 2 JUE 4 Sl bl oy JUS] ey Sl SzsS Shogg i oo



rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

http://topsoal.ir

nashr-estekhdam.ir ==

«Y» 4_;_.,.)‘5_\.
2l g e €Y% 43S Y =YX ol alayly 4y azgi b g wil XA <Xy <Zpy Zp <Yp <YA, 2k S el

Ay
VAN bcoooams
Ty
Zf-___IAII Wf
] 1
) 1 1
Vo
XA1 Xw Zf
«Y» anis oY
SD (f+Y) I

«Y» ayS VY
Mo oz 5> Al Gz 85 o ol ol la I Sllee & Ly a slealSiss plo & S gt sl blye 3 (K
ABboe Sles g S,

«¥» an S \Y

OS5 = 9 0l 95 @l 093 &5 Cpy () by el Gl L las ol g oS g9 (09 Sl &jg0 0 c0sd o 7 5lad dlne 5o

Y

s 6"

Z Pg
G . A /D . : ... AP
(C:X) B eor oG s abipl s Gl el :Cp FOSn gy las =

- 2 . ! o o ! - 2 é s AP
Sl aol38l ) 7 abaie mhaw wb G zalS gl a5 oS oy Grals G wb wsl 2ol58 Cpy 31 et 7)0



rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

http://topsoal.ir

nashr-estekhdam.ir ===

«\»aS Y
oS wole Syt Juad 10 (Jge iz crmizmen g (XAL > YAG) Sl 5556 50 Joo s32 51 i mle 51 50 Joe ej> aSplaangi b

il S 56 4 wle 56 Sl ez JE i (XAj <Y A7) Sl 5 S 2t Jad 5 Jse 552 ]

«P»auF V0
Total Reflux L,z ol 4l col o S85 5 by Cand 4F 358 0 Jole Sloj i 7 G )0 e g olass JBlas )

S o e ) e & STy YL IS L o 90 ol 90 45 00655 2yt 5] (dgeaes et sine (R > 00, D—>0) wisly 3,
o R

Sl Ks STyg3 oS 5 g Lo s Ny Fenske alal, 5.b Y

cromboald ooy ¢ zrYbeglscaseian

I e e Y
Dy e Sl 5 (et Sygo ar WIS (ghazmy b Ly, a5 Y5 455 nl el bl loolinul pae @ a5 b #

«»ans_ VP
= 5 s yS Lo adaii cadaii ol .l QLG R G E 516 g0 Lol 252 w0 o5 5 Plait i o sbe - mole 2,50l Sldes )50

ol S Jobo a4y oyl um by T Line 5,51 4y gy o 45k Camss gl - sl gl i silie
oul ! yiw!

|

Slygs ———> ——> il

|

it

(Lo Sl 31y el ol cde ) 098 o0 TS o5 7l ouinl 00game e 0l Lo 4z ;0 HU dw st ;0¥



rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

rezamansouri
Typewritten text
16

http://topsoal.ir

nashr-estekhdam.ir ===

«f» 4_,_,)_? Yy
(=9l 9 (210 ol aiile) wil o comlin j9Sang 9 oo 4 wlao Slge (sl » (Falling — film Evaporators) Jyy ol oaisS jusus

oyl (19,5 gile canlial 58 00 5 58l OMStin 51 (S il 0 olisS WaoniiS o33 cnl 1o 0,5 b 5 gale Gt led e
.)B.MJ‘SA oolawl é:Lo wlM @)y Lgl); (Splder) )‘.)C‘)}M: Slxbo Sy g_i.: )l )5_|a_\_‘, ‘_}"‘ L ML’(SA C"?‘EASJ pl't'e LJ&“’ @ AAReF ) .

«Y'» 4_._,)_?_ A
0edlS Cge Jae (40 02 celx QI hwgh Slule rdaw Odx Jos 0 a5 C8 5 4D el oo i 0l Ollas pogho 4y axgi b
20,5 o0 DS gali @l plid o o2 JUHH Canglie

«V» s N4
oo «V» 4035 ey 398 o0 plal g YU slos 5 ol [Lid (o 280 Slles g ol glos g YU jLad (o Cd Gllec oS cpl 4y azgi b

il s

«¥» M)f_ Y.

= a,d
ap:F(\ 8):8:\_p_p

\Yo off
g=)\—(—Xx——)=o/YY
£y



rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20

http://topsoal.ir

