L2lanis (6L ) 9iSI) 7 1o 9 CSaiisw

7 4 le) Do 47 Sl n e o2 2950 plal (S S5 ST & At 55351, 3 0 YA —E B 3l Jgl 4z Gisly - )
(k = \) ?M)‘_,’.o 4.3)3' >

Y (f o/ (¥ Lay (v Lno/d (

(:Dgb (0 93515 0,19 AL & )9
\
(f -Ln ¢ Ln (v Ln o
Y Y Y Y Y
iz Y000 Jyad Gliee 4 oy 6l 055 o0 il T 50 (A > YR) 55 5 Sl azyo (fiSTy 4 ouigd balie j551) oz — ¥
. ) mol . ) .
(k=Ymin~',C, =) lic ) (Mbloo AL A g3l Voo | SThed ol e wud) Sl
° i min

Yoo (f Yoo (Y Yoo (Y Voo (A

Sl ©ygu0 4z a1 (o y» 30 A Sl . Wigih o0 319 il S UB g A a5 0y 5 5 0 HA+B 5 C (35 Jgl amyo jasTy— ¥

\—X \—X
CA=)—Xp Ca=—=2« Ca=—™2— 0

\—o/0X
V=X A V=YX A V—o/0X p

Ca

b algs juiz o o yd Wbl (S Fo Joli 19351, 4 93553 STygs cllpd ple 39 <ol b ST A Jlgws yo- O
80 (f X Yo (¥ Yo ()

99 bl pd plo gile Culi b 595515 4 (93959 ST (239 513500 plonil oihs bgliuo ;93515 S 5 o 4250 Seionms by S8STg— F
§0,5 Walgs il 498 Jroud (yl a0 09 2l
s S alts Sledb! (F o/ b (¥ Y (Y Y ()

Sl oo 5 19905 390 50 44y 35 plas = ¥V

2Bl oo piie @ b oigh bglies )5351) 50 Jgl 4z y0 (2STy 40 g e ()
Sl go yerie e b sladgl )9ST, 5o Jol azpo (aSTy 4y bogy e (Y

Ln(l1+g5x,)
Bl e e > L onigh bglie (9351, )0 jho az s 1uSTy 4 bgyye (F
ol ge e pa b gl 5531y 50 a0 4z o 2STy 4 by e (F
t
€ ns] o dlagly pIAS 395 g0 ALl puiio pxo s dtusgmyl 1935y 33 T4 = —KC 4 as yuo alolen b (iiSTg— A
Ca
—Ln(\+epxp)=kt (v -Ln('-x,) k 0
€
AV C V—X
Ln (\— )=kt (¢ A = A
oEA CAo VHEAXA
v
50 3l 10— g3 b A STyss 2o plal 5 36 o0m" oo by glalg) 35Ty S5 0 A D> R+P laiyl sty - 3

(LnY =0/V) fablb wb judizr ey <ol Y0F 0 Jowd o yo a3 oy sl
Y (f YA (¥ V(Y o/Y (\

WWW.nhashr-estekhdam.ir


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

http://www.nashr-estekhdam.ir 

C
S’wl)a.ﬁgc—A G e K=Y g 0/8 bloj cali ;51058 oo ploil gllgd 9551, 30 g aslo 6 ;3 A = R glasl iaSTg— \ »
A,

\ )
\ (f - - -
( ” ( e ¥ (v e (O
L Slysd oy o0 Y050 aidso jl g Jowd dwoys 058 o0 plxil diwgnl joi5Ty) SO 0 A o B+C Jgl 4z GissTy = V)
A ¥

Sl531VE% (f Sl3IVE% (F S5 VE% (Y SalS Y% ()

5 0 39 b | e s ol o STy 1 s b il 59 15 S 51 el o VY
858 Sy mle 5B o STy (A

gl plwl clo 55T, Sy jo g 515 5 o (2aSTy (Y

Al e ol )0 Jgo i 4S5 y5ka 0,5 O jge 58 5l 0 STy (F

Al yao ol 50 Jge et 4S9k 05 &g 5 51 0 STy (F

C
¢ Cnn P""SC_A s i 3 A B g sty VY
B

YX X \—X
—A ¢y Xp A« —& 0
\—XA \—XA XA

v

m
Mblage Ao ot 0y BY%B0 5 A%obo Jald 100=— STygs 0l b slalyl 55551, 59 45 A+B > YC 515 506 STy 5o -1 ¥

feml yodz 59551, 5l (o295 0L >
Yoo (f Veo (Y Vfo (¥ \Yo ()

mol

Sloj ke 4z 3l gy 0 yuS o0 Ll diwgul 45Ty Sy 0 A @ L -1y =0/ Y sy dlolro b A > B+C sty -0

lit.min
Lny=o/V5Cy =1 fusyon 0l & S35y

aads ¥ (f 4B YO (¥ 4B YIO (Y aids ¥ ()

WWW.nhashr-estekhdam.ir


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://www.nashr-estekhdam.ir 

L2 lannis (gL ) 9iSI) 7 pla 9 Saiipw

«Y» auS oy
ol piin 02 Uy pps 0985 0 plail 5851 o STy aSl) @ az i b
vV v An \—Y \
V=V, (\+eprXp),—=—,€Ex= X = X\=——
(AA)VO\CAaYAY .
=—=V'——XXj X _
¥ Y A A
—ll’l(\—XA):kt (@wa‘wwb)M%L)ﬁl))odslb)oum‘f‘jé‘f
\ \
—In(—-)=\xt—>t=—In(-)>t=InY
Y Y
«» a;s - ¥
gl 93515 )0 jho ax s STy ol
A
—=In(\+eg5 x )=kt
€A
\ \ \—X \ \—X \
Cp=-Cp =-Cp =C, x A - _ A — x,=- C(t) ) yas e oloj o
Yooy °© VHEAXA Y OV+HYXp ¥ -
Y=
g A= ——X\=Y
\
v
\ Ln—
—Ln(\+\’xo/\’a):\xt\:>t\=—v
Y - - Y
Y Y

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

http://www.nashr-estekhdam.ir 

e Caxa _Caxa_— Caxa _xa(+8a%4)
—TA kCao o, 1TXA k(1—x4)
o(\‘|‘8AXA)
An —)
E A= — XY A=——X)=)
a
:o/ax(\+\xo/a):\/a
yx(Y—o/0)
C A\ 'V
=2 o=V v ovaolit
FAo \oo
gAY )
YA L S
NA NAO(\_XA) \—XA \—XA
A: = :CAO =
V. V.(\+epXxy) VHEA XA V—o/0Xp
A —
8=—nxysz o/t =o/¥

a

XA(V+EAX X A(V+o/fXxX
coy /s Xa0FEAxA)  XAC A)

k('—x,) WX =X )

WWW.nhashr-estekhdam.ir

=0/FX) +Y/0X AV d=0=>X A~ 00%

«O» ags - Y
iy bgbe 15551, sl

«»ags- ¥

«f» @)f_ d


rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://www.nashr-estekhdam.ir 

«» ans - F

T= D‘COCXA
k k
Ty Yoy XA, )
T=——, UV, =YU, =>—= = =—
L, T, U, XA, Y

«f» 4_._.)5— v
Ca
aal, oy L IN(VHEp X o) el atwgol (9551, 10 yho axy0 1Sl 4 bge oS —=In(V+€p X p) =kt cadal, 4 4555 L
€A
0,18 iane
«Y'» @)f_ A
AV _ _ ) _ _
Ln (- ) =Kt g 3155 F 408 b oo diwgl )55, 0 Jho a e iSTy b bgje ¥ an S il o Wy )51, 4 bogpye Vau§
oCA
«Y'» 4_.4)5_ q
kT:—(\+8A)Ln(\—XA)—8AXA
V o
'c:—:—:o/a
v, Vo
Y-\
SA:TX\:\
—YLn(e/¥) o/f
k=2CM) o i n(e/f)—o/a=v/As
o/ o/d

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

http://www.nashr-estekhdam.ir 

kt=—In(\—x,)

Yxo/b=-Ln(\—X 5 )=>)1—X, =€

Cpo=Cxp (\—XA):C—Az\—XA =e”
o CAO

V=V, (+epxy)

An A
EA=—XYA = xXo/f=o/%
a
V-V, :VO(\+0/\°><0/?)—V0 X\ 00 = YE%
V, V,

Na, -N4y Np-Np,
\ \

:>NA0 _NA :NB

NAO_NA _NB :>NAO _NA _NB

v v v v v
_Na. coc C A=Cg (V)
o _ — : o _ — \
Vo(\"'SAXA) A B VHEAXA A B
Ny (=x —
A:NA: ALl A)=CA V=X :CAzH—SAXACA(Y)
\'% V,(\+epaXxp) C\FEAXA ° \—XA
LY — ! CA—CA:CB:C—B:X—A:C—A:ﬂ
\—XA CA \—XA CB XA

WWW.nhashr-estekhdam.ir

«\» @}f_h

«» a3 - AR

«\» @)f_ \'Y


rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

http://www.nashr-estekhdam.ir 

\
v R AR

\
V=V0(\+8AXA)=\OOX(\+—XO/A)=\\°Om‘~/h
A

Ca
“In(\+epxp)=kt
€A
Y—)
SA:TX\:\
L o
LnO+y)=o/yxt=st=2Y Y /s
o/Y oY

WWW.nhashr-estekhdam.ir

«Y» a5 - \Y

«Y» @}f_\\’

X A=) :u‘;‘.;_fb LgLer“J‘ 59


rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

http://www.nashr-estekhdam.ir 

L2 lannis gL ) 9iSI) 7 pla 9 Saiisw

S amw! |e|..\5 S yo 6‘”&“'5 &l ey ‘:'»b.b 30 o J.ol.:_\
55551 o3lasl (¥ Jyame @595 5 55551, o3lail (1
Dyl 5551y 5 STy g8 4 (S (F Jyaze z595 (V

A Als Shhgs b -1y =0/1C ) St b (13ST5 plnil (61 (V) =10, Vi = Vi =Yolit) ob ey slalg! 59551 amw 51— ¥
(nY/d=0/3) Teuml plas Joud duoyd .ol 4B p Joo YO Jol 59551y as (699,9 STyas 90 51 .ol 0uls ooliim! jY g0 4 cdalé
o/% (f o/ A¥ (¥ ofY (Y o/\F ()

Wl el LB (g il (690 et Ol e ckiiamd o (53190 o yguay 4 39Sy (golon 3l Ayl (sl =¥
B oolaiwl HluSy wo> b ol ye3ST 51(Y D oolatuwl Sglase o az 0 bl > 51 ()

A8l Gl Lo y935T) pled 50 (9o (20 4 pn> Sonns (F 2Bl Gl Lo y93ST) pled 4 (63959 (9o (20 (¥

Sl gumo 4935 pIuS 35 S 3lg0 Sl (Gl guSTy o 5o = ¥
FAo\ = Yo, Fon =fo ()

5lit 5lit 5lit
—L 1 H F-xi-0s Fa, =00 Fa, =00 @
Fy, =100— FAo\ =go, Fon =¥fo (¥
| S | F =vo. F =Y A\

101it Aoy TV Fa, =Ye

mol
el oy o3l w0337 0 el Oliee &4 Gy Sl Sy > w8 530508 595 BT K =0/ VP STy el sl -0
1. min
. mol ) mol
Sl dizy pgw 59551, 51 (52955 il bl olo—— b by Cy =) lit A A Jolds (555)5 STy95
min ° 1
of/ A (f o/$0 (Y o/ (Y o/f0 ()

§ sl W98y i 37 (2 e 435 IS Bl 25 JSB 49X g &y Connd Ol g’ Sxin Hl0g03 51— 8

oigds byl wonigds byls iisge slals) ()

0Xigds bglowe diwgn (slalg) conigds bgla (Y
e J—\ Wvgn slas) osigd bolsus waigd bl (¥
TA

gy llg) onisd Lslis ciugey slals) (F

XA

Vi =101t oz slelg) y535T, Ky 5(Vy = Yo, Vy = YBIiE) slapn> b owipis byl y5iST, 30 51 50 ¥ a0 iy plasl sl V
5400 99Ul Yl rsS ofje0 &0 (39l S Suter (o7 42§

FI VO e b ey Caled 50 5 I V0 G i VO o2 ST, ol ()

Fd V0 o b 98Ty Caled 53 9 N0 e yid VO e LS ol (Y

Fd V0 o b 5981y Cald )3 9 I VO G yid V0 e b e ol (Y

N0 o 3T, Caled 53 5 i YO o 5l 10 i 551, ) (F

L csladyd 593571, Sy 5 Sl T o L oinds Lgliun 55351y Sy Jalis o5 gaimus 33 sl 5158 —Tp =C® s s alslan by 20515 - A
Wbl pid 5 Jgo ¥ CdAle b g a3 g Vo Ll b (5899 STyes 09 plonil ciciud Jaio v 1 (5w D yguar &5y Vo oo
] oIS ool Cawd 43 3o oyl juo ¢yt

Yoo (f Ao (¥ go (Y do ()

WWW.nhashr-estekhdam.ir


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

http://www.nashr-estekhdam.ir 

aiBs yy yid 1o B g il 1 Jgo) CLE L (53959 (AL STy5 .55 oo pladl oisd bgliha 53515 Sy 53 ale 316 5 Jl a0 STy — 4
F0g o0 oz Jroud o )0 g 0oLl F b ol (S8 0 (4l 3o ST 31 ST 0l o o jo Vo STy ol 30 oo oyl a0 090 0 595515 8 )9
Ao (f Yo (Y Fo (Y bo (A

e (S 1 (3L e S jo Y e
D9 g0 S8l ,5iST, e (Y ey 0 397 jlade (YL 4 fod (e ()
e ity 25 ol S (F Ssde v 55551, s ke (¥

VO Jioess dy b gl p3Y 9357y pxe Sgudso ploil Ty =C A et oo Aldlno b Culi paxor 50 il glalgd 593y K 50 =Y )
(obloo ¥ (A5 31 ol 2 ol AlBS 2 Jgo Yo by Wl b g 390 T b plp (Al I1592) Saml juiizr woys
fo (f Yo (v Yo (¥ o ()

Jeata b 43 (53190 5900 3 9900 I 10 310 sl ar sIalg) 13575 93 b (oo 3y 4iebs 9 I FO STyes 0 b Sy )Y
mol

Flm] G035 aig 35 pluS 4y STyes adgl cdale w0 duo 0 Ao J1oud & ey B il g0 =Ty =Y STy ey A

lit.min
Yo (f YIYO (Y YIYO (Y Y/ ()

s a5 Gy (gl s Sl CalBl gt o ilion V St 5 o2n 4 4 5oy J1a5 53 o s Sy oipds bplio 5351, N\ ¥
T 1S s S5 JS18 50 pdslicls
C,

ki Cone L STASTIINSN N e
T—N[(CN) V] «f T N[(CN W]« T k[(CN

C,
Cn

N (v r=§[( R

oy = Ty = KO oy L ((isiST oLl (gl m y=ied 10 e L x5 009 bl 95515 99 51\ ¥

Tl o0 Az Jol 5euSTy 5o STy Cc pw ool 0 4iBS 1 Jao Y0 (6399 Al STyes jludo .l ool ooliiw! VA% o

lit.min
Y (f V(Y o/d (Y o/Yd ()

50 -S9—p0 plail R =V (85 5 0l U o 99 59357, 54 3 ¥ga10 Cill y (s A s3imo aalo Syas Y 4y 5Ty — 10

390 3z o ol 0gb Ay (GAS 2 0Ly ST el woys Fo ad
Yo (¥ Fo (¥ do (Y fo ()

WWW.nhashr-estekhdam.ir


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://www.nashr-estekhdam.ir 

L2 lannis gL ) 9iSI) 7 pla 9 Saiigw
«Y» 4,_,)? -\
e 9 el Jpame mjs8 3 ke sla STy 5o Ll Jgame 2555 5 55551, ol canlin 5351, Sk sl ool s ) Jele o s
ol 5551, i sl (P 5 ot ol e s

«» a )f _Y

kt=-Ln(\-xy)

VCi, (Yo+Yo+10) x4
—:O/\X—:
Fu o

k x V/A

VA=-Ln(\=xy) >Yxo/a=vxLn(Y/0)=-¥YxLn(e/f)=Ln(c/V\#)—=Ln(\—x ) >)—X y=0°/V% > X =0/ Af

<<\°»4-’~e.}f -y

Jias az 3 L lagl 2 (59,5 bslie 5wl el ails (6508 6)90 00 Olie S Jaie Silse g a5 55T, gl ) oSl (6l
Al Sy asls plod j0 Joo (90 @ pzx Connd b jolain (pl 4 aS0505 (5 lo0g5 iglae

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

http://www.nashr-estekhdam.ir 

FAO\+F Ao\—:\oo

«Y'» 4_;_.,.)‘_?_\9
FAO\ _ \OO_FAO\

—>F p =%, F, =¥o
V0 Yo Aoy Ao

«»auSo
oold yho ax o (1STy (sl e ,giST) poe 090 eSS (2,8 b el yho 4z 0 2iSTy Koy 4 a5 b

kt
Xe =¥Y—
s Co
X N=X,+N—, X, -
. kt
Xw =V —
Y C.
X ¥ Y
= —‘c:——>x‘u:—><0/F=r>/\°a
Xy Y ¥

«\» @.jf_f
lpls cal ol £99 Ceomnd 0,5 oolaiwl glddg ,ouST, 51 conl o 4e:5T1, o> 5990 b 6l Ol il Casl (gogmo logel Jol Caand o

g 00laiw] sl yige 00igds bogliee ,guST) 5l g el (Jg3 pou Caonnd 055 co oolaiwl (6,955, ax ol 3,8

«E»anS_oy
g oaliinl I3 4y S 5l onigd bgliee (6la 5Ty s 5 sls) 95T, SE ke hal Cnlpliy cosl ) 51 55 (2aSTg 4 o

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

http://www.nashr-estekhdam.ir 

«f» 4_;_...)5_,\
3l O g 0D 0Xigls bglie ,guST, 3,lg lail ST,e5 el Cews oYL s Ol & &Sl gl ccanl V5l i85 68 STy ax 0 e

g 0 syl 55T,

CAO_CA\ V Yo Y_CA\
= ===y =L 5 C =)
—T A vV Yo Al !
\
Ca,"
isldgl 9551, sl
Car 4dc Cav 4dc
A A
I = ST
Cay Tpa Ca -
Y
CA
YTy v=vo-fC Ca= Yo o%
’C—;—Z—Y, —T(\— A\’)—> AY—O—)XA—\OOO
M aus-o 9
DI o (liee (651 0digds bglie j5ST, jo a5 L
«Y» aiS oy
by oo Sl JBlas ey (sloyso 55551, So yo 1y ol Glos b g ,eiST) e oS Al (S5 Cod S
«Y» 4055 gy
ol > b 23STs sl
CaV CAr dc Cag dc \ ¥
t=———=—(R+)| A=y A (-
Ea, CA,+RCor —TA Ca,+RCpr Cp Cap YHYCx
R+ R+
CAf:CAO(\—fo):v(\—o/va):o/a
\ Y YxV .
T=Y(—-—)=¥Y, 1= — V=volit
o/d Y+ Yo

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

http://www.nashr-estekhdam.ir 

VvV, V., Ea,

Fa,, Fa, Fa,

o

L=

CAo L,y
CAOXA CAOXO//\

—TA Y

\

=(+ko)N
\—XN

—=\/b
V, o

— —L =1/0, UgytUgy =¥0 = U,y =Y, Uyy =1A

Vo mol

=——Cy_=Y/\70

VY lit

\
Cn=Colimxp) > ——=So 5 S (kN Svpke= (SN
\-xy Cy N Cn
\ \
y Gy N_C, .«
1=—[(=) N, Nt=—[(—)N—]
K Cy k' Cn
\ N
=(\+k1)
\—XN
=(0+kt) > v=kt+) > kr=)
\—o/Yb
=(\+kt) > X, =0/0
\_XA\ L

KVC,  okCy

FA Yo

-1 A\:kCAO(\_XA\)ﬂ

—)kCAO =Y

—1 A, =YX(1=0/8) =) mol

lit. min

WWW.nhashr-estekhdam.ir

«\”»@.}f -\Y

«Y» a3 oY

«t» @}f_\\p


rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

http://www.nashr-estekhdam.ir 

«F»auS N0

— =(R+)) ar dxp
A, XA\ YN
R Y
XA, R+\fo:;xo/?zo/\‘,CAcho(\—xA)
e d o Fp_=Cp_xV
=y Ao T (L)l ATAT gy = (o) =1/
Fa, o/\ckcjA (\—xA)Y kcfA V=X p ° ° o/¥ off
R—o:m_cAj Aj —kCAr:( —)=Y/d=>x =0/ V)
kCY, 0= xa) 7 )—Xp

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

L2 lannis gL ) 9iSI) 7 pla 9 Saiisw

¢l ﬁ|..\SA*s,«.m.'> » d;'..'.ﬂs S aJoleo '39“’&5" plqd' )J) ﬁ).ul&o l.t ‘51|..\.2.3| L”(q.‘.f‘s_ \

A ,A"
ky
A*——B
ky
k,k k,k
o (F r == \ R ¥ r == ek C 4 T *:ky‘i'k\“ QO
e AT Korky AT Ktk A A
A >R
G159l e R STy ol 53 wosllio Jpame sigdion sulgi A DT (s3lg0 (sloiosTy digny onisd bsle ,935T; Sy o — ¥
A—5S
(aswmd (ol b STy colod) Teuils aalgs 550 WY gamo ) Comnd R Jgamo adsi 5o G5 ax A adgl cdale
ke valgs ol R aldes (Y Sle oo ol T 5 S adgs g (2ol R aldgs (A

(o5 B K ) 10T 9 48 Canl (6 i 32 gl 259 ST 3 ool Sl S o |y By Jgl 42y GRSy S - ¥
K\’

Kez? (f KeZK\ ¥ Kezo(\' KeZOO QO
\

] plas’ paSTg C«Sr»w’}fln.éﬁf‘solaleﬂmsﬁl})glﬂ) e A=kCACR ey dolao b A+R«——R+R &.‘.ﬂg_f

(Cx. =Vmol/lit , Cx_=o/vmol/lit , k = Ylit.mol ~.min )
VO (f V(Y o/ A (¥ o/ ()

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://www.nashr-estekhdam.ir 

SOUS Jyis % 0 STy Jrokss 4258 B A g0 Jgb ko &2 10505 g0 ol Alusgtli 5935, Sy 30 YA B ol STy -0

lit _
(ky=0————, ky=8min~', C, =)) Cogib
min .mol °
asliYo 5l uaS (F asliYo (v aido¥o (Y celu) ()
Sl plaS & gicko Jguazo (38591 Cowdy Sl 59351y £99 (2 yike = F
Sl b 28Ty £g 4 S (F oigds bglsa (¥ g (Y sy O

C
o 300 e 4z 5l am STy oal rd 4z el 2 UKD Gille Sy S sl € s =N A

o

(LY =o/V) fud walss

Yo (A
N . 5 (Y
i Yo (¥
_aniA | (
Ca, | Vo (F
S5F---- 7 :
: 1
| |
! !
1t 2

90,05 55051 i ol 2 (S 3 b2 (T agee 4% 33 O on ooliiusl GRSTy S0 0 (KA Gy S 51— A
D9 plxil oaigls bgloia )93, )0 5 Jsl a0 51 STy O
g plwl gladgd )5ST) 50 9 yho az s 5l (ESTy (F
g plxil oigls bglis ;5151 )0 5 yao az o 5l STy (¥
3,05 hoad e 2 650 358 9 )lge 3l plaSom jo (S p Ol (F

Slo Jpamo clile a5 Sloj .09 o0 ploil onigd bglio ygiSTy Ky 50 a5 g S ,l5 50 1, A—S S RKY 58 s sy -4
(ky=Ky=Ymin™', C =1mol/lit) Scusl plaS A cilé Sgudere mos ;5o
o/\d (f o/Y (¥ o/¥ (¥ o/d ()

R } . A—>R
QM|MQ)L3.:|9|AS.).&Q (p(X)=A J@),o)o.é)ggeb)wexsﬁbslm”ﬁb@)oA_)S d‘“‘j_\h

(C4, = Ymol/lit)
CRZ\O—OCA (¥ CRZO/YCA ¥ CR=T+CA 4 CRZYCA ()

ol A B STy ot yos domi ylo) 0 o0 il paio dzyd STy o 3 A oud Glaiwam U 95Ty Sy 3yls A LA SThes -\ )
(C o =Ymol/lit) Sy aplgsAo ay Jowd a0 aldo wizx 5l axy

\ymin (f Ymin (¥ Amin (¥ fmin (\
k\

2 oby weyd 8o o ol 4 oy Gl 0 S o0 plxil enigh balie jei51) S 50 9 @b 3B 0 A © YR olayl poSTg -\ Y
ky

. A lit N )

(CAo =\m01/llt 9 k\ = lell 9 kY =\.— ?MLB A{l} )Aﬁ% ),JS‘) OJJ )O OM

min.mol
o/ (f (Y Vo (Y YQ

s Jgo oloxi b ﬁ‘ﬁA 69939 g0 dlowi .Cawl 009y ymnod 1 ¥ Tyl 5o oo S5 5L0E sl P9y A+YBL)AR d}.’Jb_\\"
¢! PRV-E-awew JS)L»J 05.316.00/060 A J;M as dl.o) 39 <! B
7 (f Y10 (¥ 710 (Y Y QO

WWW.nhashr-estekhdam.ir


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

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

http://www.nashr-estekhdam.ir 

A _ k <
)OWM.C}&»)'E:Y 60’)5}0&5'),”&’&%.éﬁ@ﬁl@“é&’.&b,@)’.}sb&.)é A+B—)R d)udﬁ‘j_\?
Sl oy iz cho Jod a2 )0 @ A o) 3l 8551 ()

swlidlas oo (F Oil38l as o OY (Y SedlS s o Ao (Y OealS ds s AY (A
s (99 ol 95955, Job oy oyt 99 b Ky = YMOL/ THE.N 555 o sl lalg) 5935, Sy 10 YA— 3R glo 36 SiiSTs— 10

O PYRU S PRVC N SOPR A 03

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

L2 lannis gL ) iSI) 7 pla 9 Saiipw
«f» M)f_ \

T =0 Ll el o pes ol 3ib

«Y»aus_ Y
Aile go ol Ko SV game 4 s wgllae Jgame ogi adgl cdale 1w b asias LS Gl o 5l o iaSTy aSST s &

O»ayS oy

«»auS_¥F

CA+C R:CAO+C ROZCO —>YC A:CA0+C RQ:\+0/\—)C A:CR:\—:\:o/aa

—1 A=Yx(o/00) "=0/#00 mol/lit.min

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://www.nashr-estekhdam.ir 

«f» 4_._.; -

f
C

k=S Pe_=y (%)

Ky (Cp))
C, —C Cp —C y—C y—C y—C

A,”CA B. "B Ae:CB—>CB— Ae _* o= Ae

Y \ Y e Y e Y
- CAe:\ —> X o=V0%
X AZO/?XG—)X AZO/F—>C AZO/\c
I‘A:dg—tAZ—k\CAY, k\dtzj_dEA - C;—C;:k\r = \XA =Cp kt = \o/;:at

Ca A A, —XA —o
= t=o/Ymin =\As
«Y» 4_;1,.}?_;

09...:‘54\ oolaiwl 4.»...:5.;.1[; )5_\5‘) )‘ JBM Q.TJLMLA 4.:.&4 9 85.,....4 JBM Lgdl.i) Sloss 4.\.9‘.: 6‘)"

T auS_y
ol K Jloged opl cods coanl Jol a0 STy loges 4r azg5 b
C Al
In—A = kt=Ln(\—x ) =>k=—=0/Y
CAO Yo—0
o/Y .
—o/Yxt=In(\—o/d)=Ino/d=—0/VY >t= ; =Y/o6min
o/Y
«E» ay S oA
g Gl )0 680 (SuiS Gl 05l el caigd bgloee (55T, j0 a5 25Ty 8 uizmen g all o 4z 5l STy &S Jeo )0
Byl rasTy

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
5

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

http://www.nashr-estekhdam.ir 

Kk, ¥

C, —C
1= A,—TAZk\CA

C, C _
St Pt S bl 57 S BN C O

kC, 1Cu

R, dCg

)= =0 —)C :—&C -y :\o—ac
(p(A) “dC x rR=—0(C-Y) A
rA:_dZ:—tA:_k_)CA_CAo:_kt

t,=0: C A:%c A, —>k =o/vmol/lit.min

—

YXxo/A
o/Y

= A min

—CAOXZ—kt —>t=

A—K SRt 4 =k,Cy
= kCp
YR—EY A ¢ sz—rR =—T-R
Y
;

v
kCr

T A=T AT AY:k\CA_ ZYCA—O/&CI{

Cr.-Cg

CA—C A= —>C R:Y(\_CA)

C pA=\x(\=0/0)=0/0;C g =)
CaA,CaA o/

‘c —_ =
T A Yxo/d—o/Bx)

«»auiS_q

b Sl Jgame mouShe 4y (i sl (3STy cnl jo

«E»auis oy

«Y» a5 WY

«Y'» 4_;1,.}?_“1

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

http://www.nashr-estekhdam.ir 

«Y'» @}f_\f
v
nap=n B—)P AOZPBOZ;Z\/aatm
C AZO/ACAO —)PAZO/OP AO=O/WBatm

\
P A=PAO—&(R—RO) > o/Yo=1/8=—(n-¥) > m="/batm

«» auiS V¥

\—-Y Y Y

V=V, (\+teprXp),e=—X—=——

(+eaXA) XYY
V-V,
v

Y
XYoo=——xo/A=—0Y
Y

o

«Y» 4_;_.,.)‘_?_\@
v ,
Ol gl gl kt=k—=CA0XA:M)L> ol €A L lg eS8, 0 yho ax 0 STy 5o el Hho ax e 5l STy K aslg 4 axgi b

Dediso plp 98 o0 has (liee g0l plp g0 19581, o gl Jobo

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

L2 leais (glm ) 9iSl) 7 o 9 ki

k k
FdYo 195515 4 (50959 STygd S 135 o0 el gy S0 308 59351y o PA——SIR—T5C @l 36 lowl Giisly— )
fauil Wl judz ;95T e R cdale GiSlus 4 oo oy Ky =Y, Ky =fmin~ .coul A8
Vo (f Yo (¥ Y Y ()

30 33 ol Yo Yo A Al ool adgl ool Clale .0 1uF o Wyguo jeiSTy S 0 g 2l 31 50 i 65lge 9 il GlaiasTy — ¥
(ky =Ky =Y) fcnloog juiz A Jod ol wlil Yoo ¥ (29,5 Jeaxo )0 S clilé as

o/A ()
Ky

A—R o/ Y (Y
& o/% (v
> off (f
¢l P‘..\S ‘;'?5).'5 Jg.am )QRQ.E\L&‘J.)S J‘s.w)é_"'
Y (f ¥ 7y AQ

A1 5vR
g R sbrcdile oy aluly .0 o0 ploxil odigs balseo jgusT) O )QCAO =1{mol/lit L K ol g Gilge b STy — ¥

A—I5S

(k‘ ‘) Sl plas'S
— = PV
ky ¥ f

Cr+Cg=Y (f Cr=Cg (v Cr+Cg=" (¥ YC r=Cg O

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://www.nashr-estekhdam.ir 

ST o0 Cawary gl
k, k\kyt kit kit
(f s \ O
O+ K, D)0+ k1) 0+ kD)0 + ko) 0+ kD)0 +ko1) 0+ K, D)0+ k1)

Pl cCawl a8 B 5951y 90 12 10 Cwoldl yloj A (6w oiguls bglso HguST) 90 0 2ol 3B 0 AL)BL)C Cyw Sy F
Sl jods J5|)3.25|)‘$?5).">).>B 5AuthMb)Y9.oA@LQJ Jeaxo ;0B u.la.Lc)ﬂw‘O/ﬂ PP Ly PRE VR SR UE Sy
(Cx, =Yemol/lit s ky =k, =1min~")

Cp, =Yo 5 Cp =Y/¥Y (¥ Cp, =)o 5 Cp =Y/¥r O
Cp, =Yo 5 Cy =v/0 (% Cp, =)o 5 Ca, =Y/ (¥
K,
. . T PIT A—>'B g s
ATl Y90 ¥ (2955 335 Y5010 y9551) (93959 A CBLE 2900 plowil oigls bglie yois1y 50 &b L sty -y
A—I5¢C

k, = \min_‘,k, = Ymol/lit.min) fcwl juiz Joaxo ;o C o Jgo sluwi (b ¥ o>9,5 Joazmo 10 B b Jgo oluxi
f(f Y VIO (Y Y ()
k,
A——>B
K
Cadled (65,51 aidloo Y Az yo 3l K00 iiSTy 90 9 ¥ axyo I Jgl STy 09 o0 Jod A——T>C  (55lg0 yiiSTy dm x5 A odlo— A
A—Xr 5D
fuwl yigg 4y 35 plas € Jgamo vy j5lo oy gl .cowl By <E) <Ey )90 & b iaSTy
Ol Lo 5 slagd ,gusT, (Y YU Les g slagd ,g3ST, ()
Ol sled (r YL Los Tl g 0igd Lgloe 59251, (F YL Los g g bylses 55T, (¥

k
N A+B—5R )
£255 ol Ol o0 wygo plaS @2 Silgo— G ST -4
R+B——>S

ot 2t
« ()
M m

S S

+B +B

YoV slean;s (F A R S (v

B s A slacSlygs 51 S b sl Vs ) adsl Al 5 a0 2 5l F 0o & gmlo Slhgs i & pn> 4 oaigdh bylka 5351, 43 )
ey by )Yg.oo/\ Lplp B 295 cdalé a5 Jyg0 50.0 55 0 plxil jgiST) (! 30 cA+B——R—S iS1g 00 0 9,9
?WMAMSBA{}:.L?

o/ VY (f o/Yd (¥ o/d (¥ YO

] o 4 35 plas—y |

YIS IRV SUR UG S NE ISR VILINA SV DY gp- ESCELY PR PR L N Q)
Dgdse hasd Gliee (Rl s (3B o 2Ty (69959 SThs yo ST o siz o938l (Y
aboo Gl ) Job )0 Lo s s gl He2ST, 5o (F

e Uil Lid il b Seeliyage 5 Jobss ol (F

WWW.nhashr-estekhdam.ir


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://www.nashr-estekhdam.ir 

29551y oo gl yid F e 5951 0415 (STyes 5 o )0 YO ST ilonds i 008y 41 (5jlg0 seb & Ak (glalgd HeiSTy 90 N Y

S| jods 9o

YA (F q (Y o/d (Y YO
Kk, ky
A——>B——R
?C«.w‘.ah.\f K d;’q.'a5|5 ‘5‘AS.Q|).>B u&rﬂ—\‘ﬂ
A—Y5C
rg=(k,+ky)Cy (f rg=k,Cp (v rg=k,Cp rg=k,Cp—kCpg
ky
} A—HB
4 R g A chle o5 glalixd ;0 3050 plxl gy He51) Sy 5o K Silge = w9 2lel b iasTy — V¥
A+B—I>YR
A+R—1 58

(CAO =Ym01/llt) ¢! IAL\SS 5B chle '39""55"’ )Y,.o\ 50/0 w).'

CS=$CB (f CS:CB ¥ CS+CBZO/A 4 Cs+CB:\(\

09000 S ol Jpamo yidln ddgi &1y (s Slod 55 (iiSTg plnil 3590 plas 5510

1
A— B2, g E, <EE. <E,
& ) E¢<E,s E,<E, (¥
c—% E¢ <E, sE, <E, (
AT E, <Ey 5 B, <E, (f

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

L2 lannis gL ) iSI) 7 pla 9 Saiipw

«F» anis oy
\ -
T = K 0Bl e Sl gl Jgeamme bl oSSl (gl oaigd bglxa (eiST, (o
VB Y
T = L —\min
kiky ~xt ¥
\% \ .
T=——>V=—xYo=\olit
v, Y
«\))4_;_...;_’(

S dC r
o)==
A —dCA —I’A

—I Azk\CA+kYC AZTkCA, I'SZkCA

dC_S:kC—A:lavCS:CA —CA—>\’x\°=xx\o—>x=o/A
—dC, YKC, Y °

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

http://www.nashr-estekhdam.ir 

«» anS o
AC A\ +ACR +AC g=o
CA_CAO+CR_CRO+CS_C S, =°

Y—\°+CR+\CZO -C R= fmol/ lit

M auSo ¥
T A:k\CA+kYCA’ rp= Yk\CA, rS:kYCA
dCR _ I'r dCS _ I'g
—dCA —I'A, —dCA —TA
dCR _ Tk\CA _ Tk\ _i
—dCA k\CA-i-kYCA k\-H'k\ Y
dCg  kCy _y
—dCA k\CA-l-kYCA Y
dC—RZ\—)C RZCS
dCq
«»auS o
Cr C
T= Ro R, —IR ZkYCR—k\CA
T_CAO_CA _Ca,Ca _ Ca,
—TA k\CA \+k\‘lf
= O—CR _ —CR N CR _ k\T
k,Cg—k,Cy Ca. . Cx  (+k,0)0+ky1)
kyCr—ky( ) °
V+kyt

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://www.nashr-estekhdam.ir 

«Y» auS_f
C AYZCAO(\—X)ZYO(\—O/‘\)ZY

C, C Yo—-C
f=—te A M scy, =1/ rrmol /it
k\CA\ CA\
Ch -C Cg. —0
T, = B, ~By o= B, —>CB\=\’omol/lit
—k,Cp +k:Cp, —Y+0

«Y» anS_ Y

Ta, T
) =—B—)I'B=—T'I'A
\ Y !
TA r
N —C—)I'Cz—fI'A
) ¥ n
—=Y—>n C—\/a
nc
«Y'» M)f_ A

QG dazgi b ogd o oolaiul oaigd Lol o575l clale alS gl cwl YL axjo b STy s 4y cdale oli8l (g5lge sla jiaS Iy ,o
il Yooyl s € alss ey Gialidl sl ol iy ol 25,5 ¥ STy Cllad 55, 4

«f»auiS_q
Q)B.AS 5R4A9).’>.la.a_‘3<\5‘5a)9m)09..\45.w $)|5 uLa).o.b u)}.a.x ;).> 5\)6‘51)5,4 )\5 .Q)L) (B 5A)u5|)9> UQ)S 0)‘5 awb‘sih.u
0556 g LSy ywe ;0 51 B Clile w0 oo (53lse slaiiSTy jo aShl s azgi b .o )S Lo ¥ an S &g olg e |y GiaSTy aiil s
250 Y an S e @ plgiee o)W SV gaze @jes

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

http://www.nashr-estekhdam.ir 

«f» 4_._.; -\

Cg—Cp AN
T= —>T=—=—
—Irpg v, ¥
NCTARS
—-= —)—rBzo/VY
¥ I'B

«O» anis oy
D so Juaud ad iSTas o iS5l S sla STy o Ly ulial
ORel cow 28L ol e b Jgo sl falS L (585 9 Canl (ST 50 jLad alS wiile (35 sla 2STy (53959 STieP 3 Sl (2 e5 995
Pedse i Ol
SyesS JLad Dlyesi b g Cenlod 1l Lo (Salinoge i Jolad <oli il oo (ralidl dlgd Jsb )0 1ile )5 (2uSTy Jaaus auo o slalg) 5e5T,) 5o
RECIR

«F»anS oY
vV, _Vy, #F Vy
F, F, o/vaF o/voF

—V, =\Alit

«T» 4 _\Y
bopln p28ly copm Oy50 cal p0 )8 Sl Bho Roa o b 5l Olsice Gl 0,8 0529 (IS ol & BeasTy ghal o
I g= k\CA

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

http://www.nashr-estekhdam.ir 

> S \¥
:As-)’,? cb)‘s.a
ACA+ACS+ACR +ACB+AC—R=0
Y Y
CA_CA°+CS_CSO+CR_CRO+CB_C BOZO

o/6=Y+CgH\+C g=0 = Cg+C g=0/0

«F» anS V0

P9b ags (6 i oollas Jpaze B ally ey Wb ¥ STy 655 0

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

LpLensis (gL 9iSl) 7 1o 9 LS piivm

i v B s (611 B0 o weyo 4 sy (5132 19 15 o0 plowil oigd bglis 95Ty Sy 0 YA+ B o € glasil GiiSTg - |

Ca
(2= g oo 59557 3 )lg 5y g giuwl G U B g A ol 51)95) 15,5 aalgs i wuo )5 iy

B
Yo (f

o

YY (¥ bo (Y £Z ()
4325 A 1000 VO 4o ¥ 5l iy 35 o plonil galo 516 45 3 Atmgmrl 98Ty Sy 45 Ty = KCY D Stipus b STy S5 - ¥

o9 wblgs iz A Cdalé aids Vo 3l am .09 o0
CA:Y(\‘ CAZO ¥ CAZ\O 4 CAZO ()

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

http://www.nashr-estekhdam.ir 

VMDG‘)M}SMJD)J)J A > R+S G STy gl p cali jLid 50 dswguy 6“*"9“)9'5‘) s 3o bawgio Cwoldl oy W

_ C, dx \+8xdx _ C, dx xC odx
oAl ol oA TG
(V+€x) (-1a) (—17)( + £X) (- rA)
Sl plos B 23 il 55 (ol STy cas s —
AL)YB
K

YB— 3D

5 =Yk,Co—k,Cg (f 15 =0/0k ,Co—k CK v 5=k, Co—kCy *  13=vk,Co+k,Cg O

/0 (f ﬁ o+ Y (¥ VO
mol k

(075 o0 @y 515 51 50 (AaSTg) ! @o@m,ﬁu,,:su,,akﬂl_t —9 A > VB (iasTly slesl 4 oy gloj— #
it.min

(Cp, =Y,Lny=0/Y)
\ (f V(Y o/d (Y o/Y (\

A 5l =le e sl a 09 0 plxil onigs boliwe jeu5Ty S j0 —Ty =KC,Cp ey dlolro b A+B—X5yC+D Sy -
fogubi o0 oas 5Slo (ST <as

Co=(Cp —Cp) (f CAz%(CBO—CAO) ¢ Ca=(Cp,—Cp) (¥ CA=%(CAO—CBO) 0

Dl ot yind 1O x> oiguds balso 19i5T, K 8,lg Cy =Fomol/lit adgl clalé b g A ggl> V0 olit/min wulls b STyes - A
9 ol cdilé o S o plxil HguSTy JS18 jo —1y =0/VCy —o/cACgmol/lit.min e pw Woleo b A O B piycdid p iSly
?w‘ﬁ|J)’J‘)J5‘Q)OACﬁ&LC

CACZYO ‘CAZ\CI) (¥ CACZYO ‘CA =\fo (¢ CACZ\& ‘CA =\fo (¥ CACZ\& ‘CAZ\CQ ()

v

mol " m . . e ;
.>)|5Y—Y, adglcdale Lg Vo QMI{AMBJUP.A}&S@Q)}@—I‘A=YCA ey b sl )'ls)éA—)YR owSlg— 4
m

sec
A et Sk e U Sl o3 gom 4 00 ploxil slalgd 59357, 50 GRSTg otl ST 0pdce BT 2 b oigd bslie 15351, 4
(Lny =1/Y)
VY (F Yo (Y INNAE AN @

Cnl il S ol5en 95515 pIAS 50 ey Ll (5385 0 53 b ol (g yae A > By az )y STy Y »
i sl (F RN gl 535T, (Y oigds bglie 15351, ()

bl oo oo 4y 35 plas =Y

I8 89 2STy et g (abionds (salolie o couiitons alayl, slal slazaSTy Lo ()

ol 8 yane ST el B 1Sy b i ool lis sl S e olas G g biowd dlolae G a5 e (Y
eolos 4y ol L (K) e o ol ce o alolas o (Y

sl aals bl T (5 yeseS gl b ol s oo byl 5 053l a8 ol (2S5 0 jane STy (F

90 algd oyl Job 81 .0l co duoyd B0 sl Cawas S oyl e 0 puS o0 plil (Tl yuSTy S y0 Jgl Az yd St b (535 iSTg =\ Y
(LnY =o/V) fewl plas” Joud oyl w0 o9 il g
y (f o/Yb (¥ o/ (Y o/Yd (

WWW.nhashr-estekhdam.ir


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

rezamansouri
Typewritten text
12

http://www.nashr-estekhdam.ir 

AL A sz gl 555 Slyes ol oigd bylie y9iST) Sy o il GSTy Sy 4 by aRALT @bz ool SN
Sl plas’ (53519 (1 gl (8 ) (oome bluwsl cu pb 0l o0

Ch Y ) A Y (Y YO
C f Vv

B o/ (F VY
—I'A Yy vy

10 31y 51 oSy 5 50 1y Ko =Y Jol coli g Cp =1 5 €y =F adgl glocdilé b A © R piy Sy g il STy -\ ¥
fCuwl yuiz R cdalé iz (ol 10 090 Y/O A s3> clilé aiids
Yo (f Y (¥ YO (Y Y Q)

Cp =Yoo, Cy =100 glacclile bgaids p pd ¥ (90 b 69959 STyo5 m)l0 A+YB 5 C (6 yoguS gl b oo U ST = VO
Add i 31 Jgo N iy A A Do S g A (295 L Wl il g Jgo Yoo (pid B e b ST, 3l (29,5 B cdile S
¢ Caw!

Y‘0500(\° 605\‘()(\“ ?0560(\’ 605\"0 Q

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

L2 lannis gL ) iSI) 7 pla 9 Saiipw

«\“»4_;4“55_\
""“‘"‘)”‘)"BBALSLQJJMM)O"MO)‘SL.S)’“?‘SW‘L.SLQWL‘S‘)?QP
. _Any v N
B b B \ Y Y
Y Y
V=V,(\+egxp)=V,(\——x0o/0)==V,
Y Y
Y
-V, -V,
V-V o Yo
Ox\oozv—x\ooz—\“\”%
Ve \A

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

http://www.nashr-estekhdam.ir 

«Y'» 4_;.,.15_*(
wlo.\w)ubbmu.,..flj M.,._gé \- )‘ww‘fb g..\ﬂa)‘snul;l;mu.c_‘é&/\)‘wdﬁ;‘j Q"‘

dc . €A dc
r=—A=—kCy® > —kt=| A
dt Ca, COA/a

(C AZCAO—O/VOCAO)ZO/YACAO

~kt=Y(JCp —[C,) = —Tk=Y([o/70Cy ~[Ch.) = —Fk=[Cp_(c/6-1) = \/CkAo -

CA =o, kt=-v CAo = t=A

«Y» g}f_f
Dlios Cawd 4y abal, 5l CLlBl loj a5 wuils o
_ T CAOdXA _ CAOdX

VHEAX, (-14) (—14)( +€X)

«F»anS oy
A ky >YB, AZ—\:>I'B\=Tk\CA
\ Y

B—t 5D —k,C}

¥ ,—Ip =kiCp

rBz\’k\CA—kYC}g

«Y» auS -0

k\C A>>ky = -1 ,=k,C, STy sl
k (>>k,Co= —1 o=k STy sl

kxcg:kYSCA: %:\/?:Y oS Tg a0 oS
\ ki

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://www.nashr-estekhdam.ir 

«»auS_ g

gl 98Ty 50 o a0 1iSTg olp il 1V oo o yliee (iSTy slotl jo el Hho ax s 5l aiSTe K asly @ ax g b

Ca

= Ll’l(\+8AXA)=kt
€A
XA =), €4 =—— XV =)

)

v
t=—Ln(V+\x\)=yxLnvy=\/¥f
\

Q> Sy
CA_\CA° = CB_\CB° =Cp=Cy~Cp +Cp.
—1p =kCACp = —1 A=kCA(CpA—Cp +Cp )=kCA—kCA(Cp —Cp
;‘g: = = KCp+k(Cp,~Cx,) =0 > C4=2(C4,Cy)
«F» an33 - A

\
k .
kY CAe o/od CAe e
—rA=0/\CA—0/oa(?o—CA)=0/\ACA—\“

_CAV _CamCa poxto 7o-Cx Loy
V0o o/\aC A~ A

T
Fa —TA

o

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

http://www.nashr-estekhdam.ir 

«Y» 4_._.;_ q
CaoV

YX0
T=—= =
FAo Vo
XACa, YX A
—TA YXY(\ =X ) ¥

Y \
k’E:—LI’l(\—XA) = er—Ln(\—;) = ’IJZ;LH\M wslded 19551, 50 Jol a0 iSTy sl
CaV V%V

= —Lnvy=
FA Y \o

o

T=

= V=s/0m"

«t» 449.}?_\ .

«F» a3 oYY
O GragS il b ol g bl 5 p5lsle 5 00 05y STy S g aloond allae ( sopliies abaly izl la STy 5o

b ails callas

Sl B ey dolie SO g (oleand dolas S STy b oy ols las gl S cnl 28Ty 0,800 STy

Calod 45 atudly L5 (K) ce oo 2ol

«\"»Q}f _\Y

Bgdon plp 99 3 ol e 9351 Jsb (il plp 9o b

\Y%

T=—o, kt=Ln(\—x,)
v

o

T\,_Ln(\—XAY) Y_Ln(\—XAY)

= = ——— = Ln(\—x,p_)=—-V/f=—LnY=-Lnf=Lno/Yd = x5 _=0/V
T  Ln(-x ) Lno/o Y Y

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

http://www.nashr-estekhdam.ir 

«F»auS oY

Sl ‘j‘u\a)‘ u....Sl} 45&»."444}9;[;5&)&55 [P AJQL&A)‘ oém‘bwjé)si Cowdy osls u,uLw‘)J‘) ‘)u.o.ﬂs Sy ol .\Al; L\.u‘

- C
i:(i)n Sy=(f)" — =2
_rAT CB\_ A\
- C
Ay _(ZArym o ()™ = m=-
—Ta,  Ca,
\ \
= —r,=kCC ];:%A —>%B
Yo

A Yoy )
8A:_XyA:—:_

a N Y

CA—C A,ZCR,_CR : CRZCA~+CR.—C A=\°+\—Y.&=\'.&

Cg—Cp
CA_CA Z—o:CA:o/()(Yoo—\‘oo)—i-\oo:ao
° A\
V Ca,—CaA 5 1oo—oo L
T=—=—"° = = Z= = -1 p=Yomol/lit.min
LV, —TA Y —TA

L8 s STy (5 fregeS gl &

«T» au3s VY

«f» 4_;_.,.)‘5_\@

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

laouh 5l gl 2 b g Soluuw

R

mol
Sl yid 5 Jgo aiz 59551, 33l 30 gy o R Jgazo y25Ta> ey Cpg =10% Ainig, g
|

05 (f 1y 15y 20

k
Dg—s oo plol awgul ygiSTy S 0 —Ta =kiCACE —KoCr e yow allro 4y A+BT<_>1R sty ¥
2

STy ety il Cp :o.sTi—‘tD' 5 0.5'?—?I Jols edls 4o A cdilé g Cag = Cpo :1Ti_(t)l
Sl 1S oKy 5 Ky ot pos ol sl —15 = 0,160
' lit.min
ky=1mint | k,=05mint v kg =3—1 |, —15mint ()
mol.min
kg =05— _ k,—025minL ¢ kg =2— ' —imin ! v
mol.min mol.min

99 (WiSTs o=l b Gl gid g0 ddgi A D> RS Ty Gub dtwgny onigid bl 5951y G ;o R o0l ¥
CALE aF (5 yg0 50 g oo Mg T 9 S aitulgs b dlgo 45 0,05 o0 Wygwo 35 A 5 T,A 5 S 50 (iisTy
dms o ST IS aals R Jgearo loaily (595 2 68l 42 oo Ghal31 1y STy I A gl oolo
faibly (2lanl AesT
Ailo walgs Coli T 5 S adgs asy0 5 (il R adgs oo (A
Ailo walgs Coli T 3 S adgs asy0 5 2als R odg oo (¥
B3 sless R ol duo s 6,56 (Y
aboo GBI T 9 Sadei wo o 5 alS R adss as o (F

s Call 09 o0 plouil yhumnd| 3 addsl jLid g (A A STyss b A > AR+B yaw 4z s o35 STy ¥

Tas wplgs il Wiz aidd 10 51 oy poiownw LS Wil ol x> W1 .cawl kK = 0.1—:2 S lg
7 (f 4.5 (v 35 (v 125 (

wWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

http://www.nashr-estekhdam.ir 

i 4B 10 a5 ;1.0 juF 0 plxil dwgul H955T1) G 30 2A 5 B pgd axj0 2o 318 STy, O

Syman A Lo Jgo 3l auoy0 90 LS bl ol i aduBo oz 5l o (09l B juan otigls oS 5 A (s Jgo
fos anlgs
25 (f 90 (¥ 50 (¥ 25 ()

e ol )0 Wil oo piy S g ol a2 )0 STy G 31 pols Clls (il o Jol 4y STy, #

fewl plos K Jolw oo o
kC:OO (f kC:kZ (Y‘ kC:kl (Y kczo(\

- 0.5C
Tl G3Lo 1T 3590 53 43 plaS il —Tp = CA O ygo & (S Tg ek g ST,V
A

Lol yao ol 5l glosgaze jo STy ax 0 ()

Sl 0.5 U ol ccdale 5l slosgase jo ey ol (Y

ol 05 L plp A cdale (ol Glosgame ;o Ce s <oli (¥
Lol gmo o)lge e (F

Lol diwgm b 59551, K5 40 —T4 =KCACR < pw dolzo b A+R 5> R+R (595615 51 idSTy S . A

L . . mol mol _ .
A)‘r&hb)é‘(m] u&).w).osh.”u.\a»b CROZOSW SCAOZZF ;'é,.wso
foga o0 ol
21 (f 1.5 (v 1.25 (v 05

10 ciodS 5l oy (510980 o0 9 3ox5 Alwgual 59581y G 50 90 4 50 s yw Wdlro b &ulo 38 10 A s N
feanl plas pmlp A JolS yods ay 305 g1 o 3Y o) 09 9 o I A s cadBd
A lade ol sl slp ¥ ol e ez (F

A )‘..\.8.4 O aal 6‘)‘! f’).y QL:} )-3‘)-3 i (Y
fuml pIAS" 32l 90 0590 42 Jgl )90 moxe S 394 o0 Pl (90 9590) dlwgny oigads bglie 5951,
04 (f 0.3 (v 0.2 (v 0.1
DS (o0 )90 i) 2 gl paea b ol HLAS 50 gl 5g3ST, Sy 50 2A 5 R I 51 sl S o))
?&w‘ﬁéd&%&:ﬂdl)é)gﬁbw.ﬁwﬁ‘)Y? 4 410 3l A cdide aido 5 o
2.0 (f 1.67 (¢ 1.33 (v 1.25 (\

. ¢ . 05 . mol b
Ol 0 o ploil —p =4CA7 cue g Cpo =170 b dbwgnli y9i5)) S0 53 AR sty . VY

Sl pIaS (iSTy £ 3 el Ky 1 an A Jyod
1.00 (f 0.90 (¢ 0.80 (¥ 0.75 ()

wWW.nhashr-estekhdam.ir


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

rezamansouri
Typewritten text
12

http://www.nashr-estekhdam.ir 

15 s 1y G sliacito amisl ky =007 g ko =1 , A—15R—K2 58 Jglum o g 2aSTy 5o . VY

bl Cpg =170 &8 sl i 9b 4B

2-e (f 1-e (¥ 2-el v 1-et g
mol Kw R
n-\_a:ul.g CAO:ZT Jsjb)étl )'M‘MQ k1=3k2=1 )f'& A< JS'Q)J‘SLQNE)&\?
2 ky S
¢ aw! |o|-\5
0.8 (f 0.69 (v 0.517 v 0.4 (

510510 20 ply (oo o yd 908 (o0 g0 Jol 42y STy K cdiugay ouigd bglie 59351, Sy 0. 10
$og2 plgs pluS Jooud w0 )0 g cuai 595515 41 (6399 (o= (29
67 (f 50 (v 40 (v 33 (

wWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

o] Sy ¥ g 38 L

R
Cr ~Cr, = ¢(KJ(CAO ~Ca)
Cg =(0.1+001C, )(10-Cp ) (2)
Lr_y 0.01(10-Cp )—(0.1+0.01C, )=0 — Cp =0
dCp
oS o0 Sl (1) Al o Jl>
mol

CRyy, =(0.1+0)(10-0) 1=
max I

RO FOWSTLS (PIVECIN |

2Bl sn (5 yeseS gl S @y GRSy Jsb plad 53 ey wiload 3y (5 yeseS gl S 4 By A lgs (g9 1 43ST
(CA :CB)
Ca=Cs

2
~Ta =KiCaCg —koCr ——— —Ta =kiCx — k7 (Ca, _CA)
0

Jobs el j0:0=kq (05)° —kp(1-0.5) — Ky =0.5k;
Ca=06 , (—ra)=016:0.16=k(0.6)° —k,(1-0.6)
= 0.16=0.36k, — 0.4k,

lit

ki =1 k, =0.5min~t
1 mol.min 2
o] G yo ¥ g 35 . Y
R)_ kiCa _ kg
PUA ) T KCh +KoCh +kaCh Kyt Ky +Kg

wWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

http://www.nashr-estekhdam.ir 

G S R

S|k
lA) Tkt Kyt kg

T k
odigds bgloe ,guST, G (0 040 sl w(szﬁj—kks
1
R
Cr-Cg, = (P(K)(CAO _CA)
k
Cr-Cr =—L—(Cy -C
R™™Ro k1+k2+k3( %o ~Ca)
G S R
ko
C.-C. =—=—(C, -C
s So k1+k2+k3( AO A)
k3
C;-Cr =—=2—|C, -C
T TO k1+k2+k3( Ao A)

Ll Cawyo Fauys L ¥

a
PA = PAO —E(TC—TC())
i Sl allB A S a5 e
PAOZTC0=3atm
1
Py =3-——(n-3 1
L

oS Ao 1) P ol ol sl atlgs 1) 1 alivss

dP,
Codt
Py = 3—10(0.1) = 2am

=k —> PA =PA0—kt
1(1) abaly o g B L
2:3—%(75—3) = m=7am

| Sy ¥ a3 S . o)

i)l Aiwgnl ,giST) 5o il 58 pgo az o STy (ol

oS (50 oo @By g ALyl ) (398 alasly pgo 5 gl >

wWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://www.nashr-estekhdam.ir 

g:t—2 — t, =90min
1 10

| G yo ¥ Ao 38 . 4
ol Cawyo Fasyy s . Y

0.5C
5Sly gl Ca >>1 > —ra = = A
A

UiSly ;21:Cp <<1 o> =14 =0.5C, ol S plyp STy as s

ol Gy F a5 (558 0)lg0 0 ax g5 L

| Gy o ¥ as 38 A

Cp +C
Cp =Cq = Ay R0:2+0.5:1.25m.ol

2 2 lit

ol Gy Fan S . 4

ol (NN az 0 laiaSTly gl Koo Oyl ) iy sad 5Ll 4 oBed o (sslune b 355 x50 b sl 25T

ol Cawyo ¥ ayys L Ve
sls) 55T, 1 =In(1-xp ) =kt

et e e - XA
a..\_vj.w.‘aslm )9"51) .W=k’fm
A

eld o2y alaly 50 s |

Vp -In(02) 16

—=———="=04
Vin (osj 1
0.2
| Cawryd ) Ay 35 . A
An
2A —> R SA :?Xon :—05
_Ca
1— C
CA=CA0[ - j > XpA = a
1+8AXA 1+8A A
CA0

wWW.nhashr-estekhdam.ir


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://www.nashr-estekhdam.ir 

4
"0 06 3

1

Xp =

V=V (L+eaxa )= 2[1—%%} =1.25]it

] G yo ¥y 35 VY

1-n —Nn
n A0 A
—rA = kCA e 1-n =kt
0.5

el %0100 L Xp =1 s 42 )0 5 sl o plas STy 45 amo g Li5 ol 5
_Cho _ 1
~(1-n)k 05x4

= 0.5hr

Dedn ples celus 45l (23STy 4 Canl ey 5 009s Cacls s (ST b e
il Sy A 35 31 ploSad VY
kp>>ky = Cs=Cp, (1—e_k1t)
ki<<ky = Cg=Cxp, (1—e_k2t)
S 5o 9 Ky <<Kp alies ol j0
Co= (1_ efo.o7)
ol Ko << Ky o b Jol o aS ail oo (V) 435 pyime b jsbaie duny oo a5 ) Cons loaiy 35 0 a5
ol Gy ¥ 4038 VY
—ra =KiCp +KoCp =(ky+ky)Cp =k'Cyp

:_pjs,o Cewsddy 35 A.Ia.g‘) }lﬁ;wouj Js a0 J’.;Sls 6‘)%

In2 In2
ty=—F=—"7—
> k ki +ko
t, =—'”21 _In2 21 4517
2 1+ (4) 4
3 3
! Cz.w)é\ M; Ao
o2)ld 0digd bglie ,5u5T, SO yo Jol axyo 2STy sl
XA —k‘[,' b XA _ k'L'
1-Xp 1+kr

wWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

il ol X =0.2 Lo asy0 a5 Jol cll> o

k’[: . :i
4

Dedioo plp 90 (0 5 (ley e oo bl (5IST) A (6995 (o> (29 45 pgd > jo
Vv
— 5 17=21 - ki'=2kt = ki'=

:k_Tzﬂzl L 33.3%
1+kt 1+05 3 °

wWW.nhashr-estekhdam.ir


http://www.nashr-estekhdam.ir 

Lnk A—>R—S Lnk

AZSR
5 L > L
T T

4p

Lnk Lnk

A—>R—>S AR
5 1 > L
T T

)

L2 lannis L) 9iSI) 7 pla 9 Saiisw
! o 5390 plas’ =

Lnk
P
AZSR
> L
T
o)
Lnk
=
AZSR
> L
T

)

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

http://www.nashr-estekhdam.ir 

E k,C)
k, =10" exp(—R—‘T) 5Ty =H;(—é STy it 33 18y oo g0 gl y9iSTy Sy ;5 A > B GiiSTg— ¥
Y“-A

E
cws i By g By (gl 5 0Uo 4z Sl 1 b el Fooo (iasTy bl Jolye 5o callsd o551 wblyn ky =107 eXP(—R—,}) 9

\’.»T o
‘Mﬁjl-'-" E\'les E\:fooo (Y | EY:fOOOu’JSOQ}:_', )QM W E\ (\
mat)mlysnqu)halb\S,muomw(\‘ CawlYo0o0O ﬁ‘ﬁ EYSYOOO ﬁ‘ﬁ E\ (¥

oyt 9520 .S g—it o0 plonil Cull (slod g px> j0 =Ty =KC, Cp ccpw dolao b A+ R 5> R+ R zbo 518 g lboois icSTg— ¥

e b STy

31 e S olej (V ol peSle S5 (Cp) ke ()

WS (o0 i (o has S (F 318 oy Sle S s S (Y
§Cuums bateh (ST Glusgas s3> 5,90 plas = ¥

OWPC NSRWERSING el e Ll J5 )
RO PRVESIINL COWRY{ ¢ ol cwlite uiloie piaw 4 b o iulosl sl (F

TAS 0 e 5y 4 &y Sy b s ol 09 il ¥ 9351, Sy slod ST O
Yy E v E -y E

K, =K,e"®D (¢ K, =K " ’D ¢ K, =K. "’ (v K, =¥K, O
Cawl plaS A Lo sl p3Y (sloj 038 0 g0 Coli o 5 dtwgu b Ha5T, S 4o YA—5R slayl GiaSTgm 7

AN )
T Vit ge o Y e YO g
Yk Ny Ny, k'Ny Ny, rk[NA NAO]( Yk[(NA) (NAO)]

YI
25 polie I Soplas’ A adgl yludio 3 ¥ S pao 5l p3Y Glo) 0pF o plmil atwgnl jeiST) 50 g aulo B 0 Y azye STy SO - Y

(Cyp. =T) Sl
L . . L
k vk k fk

\
dplgs bz jouiSTy ] JO A bod 4z y0 ooy 350 0 S 0 W ygmo A?R STy A g Uy gy Sy jo e A
(ky =Ysec™ k, = ssec™) Cog:

Xp =) (f XA =0/V0 (¥ Xp =0/0 (¥ XA =0/Y0 ()

i el (g o oLzl sl o B gl jLid g @IS A o0l 45 Lo ;0 YA 5 YR +S 680 a0 yiusTy— 4
tm

a
S phannod| iz ABS O CadS 31 oy i HLiS bl ol o x> STl K=0/Y 1 issTly
min

¥ (f Y (Y Y 7

li

t
ASR Sly copw dole d9b oYM g L (mixed) JolS LYUS! b 95T, 4 3yly (Yoo—) A aylo STygs = Vo
n

mi
Qw|)w)5.»5|)‘.]amu|)m~\.&l.g &—rA=O/O?CA—O/OYCR
o/0F (f o/ fY (Y o/Y (¥ o/50 (

WWW.nhashr-estekhdam.ir


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://www.nashr-estekhdam.ir 

STy ! adgl Cus yus 0,10 BIFY yoc dni loj icaml C =1 5C = 0/0) w3l clilé o ;o S A—E R gou 5T GiiSly =1 |
¢! P"'\S N J).’»S‘s S g Aol .cawlo /)
o/AYCy * o/Y#Cp " o/YCyp V/oCy

4\ —
o/Y+Cp Y+Ca V+Cy o/6+Cy

s 9551,y anllian Glanl i B oy yiogeo = ) ¥
2Sly iz Glaptan )3 5T, o2 9,5 At ()

STy 2z Gt )0 Jyaze g9 g 59551, e (59,5 age (V
51y wiz Slapinn 3 Jyaze gje8 09,5 ange (¥

S8 ST lapius )0 Jaame 555 (50,5 aige (F

¢! oo Mblf,;‘ O’"’Sb Oy90 yO dyg0 ﬁl.xS_ \Yv

QD)
g wly il oy 5335y pxe ey 381 Ao % & B0 % 3l dwgay Jloc3ep (35 19551y K 0 A Jyod eyl glp = VY

(9 25 —15 =KC} )
o (f Yo (Y Yo (Y

fo ()
?w|wo)9¢ .aL&S_ \O
Lnk Lnk Lnk Lnk
; 4 QO
oSon b ) e
KXY REIVYE

, 1 5> L 5> L > L

> T > T T T
ol ol e sla STy ol 1S5l i, (F ©) \s

> t

(5195905 531 STy yo)

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
11

rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 

Lnk

(<)

- =

lleonis (gl ) 9iSl) g pa 9 Sadisun

«Y» an }f_ \
G5l Sl gbam slbiSly sl
IS ppille jo poss S0Lad Lo b gl Jled
@il oo Ll b ST e STy eais
J>lre 009 lge Solis b il (63l Jlad
@5l des Gl L ST Ll (D laga) ol
Jole 009 s SSlas il el sl Jlad

Lnk

1
T

(AN

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
1

http://www.nashr-estekhdam.ir 

«»ags_ ¥

. .. Y . .
g s0 Ky gmnlsiST 655l 4 bgr e E g —1p =K\Cp ol ply 5 KyCp <<V 28Ty SLL Jolhe 50

; «Y»auSo v
A
1) ol s ¥ a3 i JS & 4z g |
> t
«franF_ ¥

wgal o,L3l 25 0l50 4 530 Ol Sl Th 3l 5 Sl o @l (Jg S 0 @i Sl 5 )l (253 5 (59959 Amgal )5S, o

Sl o3l L ol (¥ ool 5 dee Laylys S ()
«»auS_0

B

K —-E -E E
= epl o (- =expl o (el el (S | vRT
\ Y™

K, R'T, T, R YT, T,

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
2

rezamansouri
Typewritten text
3

rezamansouri
Typewritten text
4

rezamansouri
Typewritten text
5

http://www.nashr-estekhdam.ir 

—Tp :kCYA j%:kck — _dCA

@ ans_ F
=kdt
Ca
SR
Ca CAO
N
A\ k Ny Na,
Na
C = ©
ATy
«W»anso ¥V
\ . v
CA :;CAO UJ‘)JL)°MJ)AMA)|
—dCA Y dCyp .
A = T :—kC —:—kC
ta * A dt A
' €A dC
J- _kdtZJ A:(L—;)Zkt:l_l:kt Dt:l
o CAo CYA CA CA 1 k
f
«»auSo A
A_%R N —I'A :k\CA_kYCR

C
KCp —kCg =0 o k=R =R

Xy C:M+XAG _CRO

kY CAC \—XAe CAO

ol Jlgw cnl 5o
k _# S XA
—=—=Y =VYv= =Xp_ =0/V0
€

k\— Y \—XA

€

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
6

rezamansouri
Typewritten text
7

rezamansouri
Typewritten text
8

http://www.nashr-estekhdam.ir 

—dp,
dt

«\» 4_._.;_ q

=k :>PA0 —PAZkt SQ—PAZO/YX() :PA:fatm

a Y
PA :PAO —E(TC—TCO) 3?26—:(ﬂ:—()) = T =Fratm

«» ans o \o
Ca, XA Ca.xA
B —rA _O/OfCA—O/OYCR
C, —-C Cr —C
Ao TA_TR TRe g =o= Cp=Cs —Cx =x,Cy
\ \ o (o] o
Vv CAOXA Yooo
T=—= = =Yo = X=o/fY
v, O/O\CCAO(\—X)—O/OYCAOXA Voo
«\‘»4;_3;_\\
kCEOCA
M+CA
ATt dt  M+Cy, ca, kCg Ca .
M , Ca, Cux —Cyp V—o/ob
= t= In + = o/vY= Iny+ Q)
kCEo CA kCEO XO/O\ kXO/O\
14.?9.‘1.;)\) CAo :CA:\ 5_rA:\ M‘s&‘;\*ﬁ‘)é
kxo/o
o= Kxelo )
M +1

() 5 (") = M=o/y , k=\v
\Wxo/o\xCp  o/\YCy
0/Y+CA 0/Y+CA

_rA =

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10

rezamansouri
Typewritten text
11

http://www.nashr-estekhdam.ir 

«Y» 4_;_...;_\"

el (LA Tg diz (slaptanens )0 Jpaze @255 9 )91 pn 595 abnge 29351, adlllas 5l Saa

«F» anS oY
A+R —>R+R sty 4y

OBl e

,_______
@]
>
=
\/
-

, Ca
CA=CR '
«T» auS oY
T_X_CAOXA_ Ca, XA
Vo TaA kCp (0—xp)"
Ve X 0=x)" Ve o/h (0=e/d)T
Vi (—x)f X, Vi (v=o/A) o/

«T» a5 _\0
.0)‘0 G:“)ls )ﬂ.: G:“..\a.:‘ 6‘)" Lol AR 0 U‘P ).‘.Q,J &‘..\.ub.,.c Lg‘)" J.Mmlj.mé U"j) 9009 LSJLX.'.LJ‘ ual} J‘)iu‘ U.Js)

= . = s \ .
©)

> t

WWW.nhashr-estekhdam.ir


rezamansouri
Typewritten text
12

rezamansouri
Typewritten text
13

rezamansouri
Typewritten text
14

rezamansouri
Typewritten text
15

http://www.nashr-estekhdam.ir 



