[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

WA Sle / Jil ojled / ot Mor [ oned il 5 (55,0128 0% 5 poke

Ol ) g5 (Gaaila g, 53 agm s 2500 sladlsles 55,18 b5

1 . . =
“.9:’.5.;3‘}"0"“""3(5‘“‘“"644”

oS-

Ny
tltis] gty g2l s Al g i 5590 i34y sl WgiT o2y g 2ol 4 S gy 219y Usles gy Fimslin oSt (51
I plbiipg g a5 804 1 oy (5l G A0 g, 1 Sikely 0,15 4l g, 31 5l (5loolCog] 33 gty S 259 sladlslan
S iy LS g gy ol g3 24mgn Slodslan oy gl okt Sl [t 45 gladdslen gy G381 Ay S s 1 Ogole 461500
3 oK SlKan 5 Bl sy yzm s Oy o« Kb sl 5 500 ((Ag o mila 5 IS M2 il g 5 g on 51 A5 s
S el 0515 0,95 E8% cdy alompo s A3 S i (5 7 peealS Jiko K a8 sla B Sl gy 23 g o dooilona pliin 4 . Jul5
bosls ol coslsn 51 5 92 by Tl (5lo0sls b iy (gbisils (laosls O35 Hlajon fobo 41 .ok (3. 913,85 o &Ko o I 0
clo] o 4y 93 g ey (G MV G rlgs g S 0315 Bl 0390 3 9290 W5gy Wy gy 45 (0 b

Ol g5 Glateilio gy (5l (Mool b clidlypn Ob - (Jolbd (5571 0 (Fom &5 plodolan (S j5b 4y 457 s o OLS g
ol 233 45 Lo (5o it K3 gl0olKos] s pllinz ool (5l o il g IS 205 e Yolan ) 1 i Femnlin
¢a—,‘¢-,'._0.¢.:._u/ VAG 35 ailsrags (gl 5 ¥/0V a5 8 4ils0 5, (gl N/EV Gy )l8 w0y, (sl a0 ) (s Sb ¢.....,‘,.{;L,.
ot o 3 U5 53 K s At (5 08 Sl polin S5 (Slotas b aeglin 1o ¢ gy Sl (sl 2gS e Comd slona I G il
il g A AT g5 tlin L muild 5 3y ol ol 42 gnilin (gla3 5 4T K5 0Byl 4 45 ez oKl (5l g /)
bl o O U 404, (gl 2/VE g a5 S 4ils gy gl /) o wilo g, sl IV gy S ‘.‘:.:....J‘}:gga‘;bb_; cdadls

gty (23 st gty b o (il ."5-\3.‘5 ‘suojb

Shaad Ol ez g ol ¢(65,55LES 0dKils (g bl Wl ol )8 Glu (gameiils 5 Lokl 5 5 4y

'


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

Sy ool 03 5w S 15 Ol i )3 (9ol Ol
Loalslan ol 31 S gt (s Cod ok ) (9215 (slass 5
N3 o ot I3 3110 s Wailn g plad 53 3,105 J5
Sl adslae 18 53 gad i 1) adslee ol > Ses
g doal g S slite glacl sz (gl osline (glaailray,
s il e Gl gy Ky (sl dalae S ol Ken
AL a3l e sy s a6l alslas Olaa

O PR S (O FYCIS P R VR PORIS | v L) K BV AW

Q=4 (Q-Q)" V]
Q=A, (V-V,)» [v]
Q=A3(8-S:)” [¥]
Q=As(r—7)™ [¢]
Q.= As (tV-1V, )™ [o]
Q, = Aq (VS-VS, )¢ Ry

Vit e 8 gy (23 Qs ol 9 Q LT 2 4
Ag oo By (Al ST Ol bagte o
50U b S5y 4 bsye sl Bg... By B,
Ola b oS o Gl Lyl ;8 C oy 35 5 el
&S a

S35 o abslas s (G Jl de S 51 i
JUES! (6555 (Sl Slad cs3 S (2 03 3 8 ke (VE)
S20 OLS g3 2t coptess Gladnd 53 ol Loy gy
e L VATA Jlu 5l us S e HLS 5dea L, 6"*6)_35
Vs SULS s LSOl 5 Joil s daw 5 o BN (5,55
o35 JS 5l 5 Glae Lb 4 B slare L AN sdes

(80) il () sVt 5 omlesl 18) (S pms3
AL S 5 Kl 5 (Y1) KaaS (0F) b o(88) 3
ols Bl s by A5 el pladdoles (V1)

el 45 Ws s SLS s (YA) LS 5 (70 iy
sl e 1) aly JWl ol ge Ol 5 (20 (555
oy Ha Olges 45 5l3 1y 4 b ol (Vo) & A8 LT 5 i
Ol or SWasl 3 e G oo oSl 53 G Jomily (655

WAY Slgs / dglasled / i Ao /g aulie 5 (555008 055 5 psbe

-

dodie
Sl S ot b b gle s 53 O 0L =
33,5 0L 2 e slaosleeo b fes S0 D3 S
3 e 3 g o 4 gy 3,51 L JEH Al ol &S
OF Joom 5 )3l nasiiio Oly o &5 g gen) 3 ge sl draslone
Al o ey Sy Shel Slagadse S S el
3 b Al dige (Sle g S (SOl 55 &S
S S5 S5 550 50 T il gl S50k
b il gy sla Sl 4 JUDl geny 3550 il
AU sV ¢ ot s Cbliz (g bl SladUlS (s 146
s Cpat] 3l w0 a8 9

2ty (St il Kos laesls b anglie )
BLsI 0F cde sl 03,5 1S o 2 gty JUESH 200
e ST O 5 gy W 2eh5b 5l (6005 slasd ooy
U o JUES iy oS @811 LT blize 30 5 Jols &8
25l on JSia

ke 4 e sla el fen &S L5L) Ay S G yre
3,8 5 alag, poe s ek sl o1, 0L s
Volns L Ly 5 (> a4l S Jl
3 Ll C S Ol o3l Jaal 15 (gl ey b 3050
55 il 8 ol aS ciledel s 4y gy S ol
3 el el e il B A sk slaalss )
G35 555 0 o3l Sl b 4 a5 b ek 3 )51 1 g
ST PR NIPPRTICR L, L 6P I VP RN W B
Sl Olasebl 5 Lagg 803t 5o (o5 0wy L
L Stz ol ool oy S 0 (5805150 (slaosls
S 03 5 3 5down 5 (S 030N (gl l s pdome Jds 4
Al gy S 0L o (23 ) ek e

ladady (b o gy S gl fn sl Sl eol Gaa
4 by e gl el 5 e SO el JUEml b e Ol
P S 3 4l ) s Bl s Slas fe 5 S

a5 590 anidS Lad Lo 5 Bl pl 4 gbows ool


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

)Jy S ST S (¥4) u—-v)‘y (L) L;‘:j[_ejj (O - 2l
02l ilin (ol Y el g5 oS il el (FY)

el

b b, g sl
ot S5t b Sy JUSt ey dlis ol s
L 508 Bl sl S canns b adlge ol by s S
b Ll 5o i 5 o0 asbia g, 0L sl el )L
Sty 5 ALS ity (S (655055008 Loa S5
S om0 a0 g e i pe

Sl 5l g 035 SMalie 645 51 gty cpl o Lol
SLaolSEisd 51 (s 2 S| g e o 541 350 50 S
Jr b 028 Wl Sl 51l slaolan g g0 s ]
50l 5 Oasle asbiag) Sl el s S bty
33 J5 6ol il S (505,551 s 41 35 ailsias
Nl gy 5 (Sasden Sledbl 5 LT 5 ks oy S
Sladye b s Oail O3 3 S (soslper by o 51,0
i gddlie (5T 5l eslinad b oo g ) s o gony JUis
3 o gy JUES! Lol g, oAl (V) S5 (V) Jsb o
SIS 25 b5 el (sladla > &5 lad ga b 5
Gl A S L5 s 3550 5 et ] ] o> 5
SO il V) Jgo 5 i oo 151 A5 le Lad
) el 5 5,580 (B A5 A esla- I (8)
3 Bl (0Y) Cilse(88 5 8A dV) oo, O (V) KL
Sl ) s (04) sl 5 (V) K (FA) O, an
s 3550 ol Glsast ks, (sl (3,5 slaosls
S e OLES

Lo i) ool 2 Ses ol Gl oyl bl s o
N3 oy 3550 00 (5,803 03l 0553 880 5l aslizad L
Ol (o3 R (ghasils Oledbl ol 053 8 .03 §
wdd ot lams Ol o ahaie g hiltn gy S ol

)QM.MQ@\_‘JTQ)FQ)bjﬁuéjjda.iﬂu.bjﬁ

Ol g sLailes ) 53 g b 350 ladsles 34,8 b3l

I 53 (1) dd 55555 8 n o8l 53 Olis 5y i1
Sbor 53 G Cpme 4 1 0L 2 Cpds &k 14
bl Sl s 2 L (00) By 5500 B
23 S o s B 6,95 s daml 5s She Sy um
2 OA) eila 5 AT 5 g0 gy 2 1 gy SN ey
Ol gt adaly 15K, 6,55 51 eslizad L 34TV JLu
=2 LVAVY 51AVY (ladle 53 (01 5 00) KL .53 503
S Oz 5 5 gy Sl oy Ol o dmly oyl
Q) w03 5 SO 5,8 aalllas 0L o b, ne fanuil
SR o il V) (655, 5 S 5 (0)) il
3 SOl ealio 51 (10) a2l s a4yl Ol > P
Solel oo batay 138 oslizal e b 5,50 6l 5Vl
348 Pl iy 01823 S oled a5 il
3 5l 0155 on Ll Ole 51l 55y 4 glie (sladia
3 2l (8V) Bl 5 b (Y8) le 5 ble (7)) O,Sen
() 0055 5 b 5 (V1) K8 (08) KL (84) 555088
b i VALY I e b o sY 5 o cpoly 5,8 ok 1)
O3l il 4 0581 LT LS Jolo 45 s S gl
3 o 1 ) (e 5 S (8) Gl Gy
L San 5 Dl 0535 @i 1) glod 3ol Jute ozt
(T DL S 5 (6 s ((YF) Gl pa o(F8) Sy (A)
b a5 (Y0) 01iSan 5 ¢l Sl 5 FV) 01,iSen 5 BLL
Aols Sl ezt 5 (g bl alia &1

5otk ) O 3 5 55 0) D8 551
S F0) el il il (£Y) Sila y o8 (01) al s
J2b 5 (V) S ) J 5 D) 555 s (YY) 55
bl ST 5 g S5 paalin ool oy ey, (04)
2 iy Ly (YY) JlesSTo i 5 e s S sl iy
SO S sl i, 4S s slazel Mzl gladilss g,
e o5 gty 5l pesl 5 ikt 558 (65,0

0315 0593 0% (gl gy 35505 L (YD (6l 0w Ky oo
slais, il osliz Lo 0p)lS aslny, 5l 5pal ol&any)


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

WA Slgr 7 Jgh ojled [ id aler [ prucb paln 5 5509185 0585 9 psbo

gy 3350 g 03 QB! Tailys gl 52000 slaesls 3 sled N Jpdar

Jon sl Ol dal 5 b sla S5 g S S 2s gy JUs] dolas
Qs D,S,V Y.V de, da, ¥s S A=
Q, Qs B,D,S Y,V d;, Py, v, !
Qo, Qs B,D,S,V Y,V di, Py vs,da 4y
Q B,S,V y ¥s » do. peile 5 LS
Qb , Qs B,D,S,V Y,V Pi,di,dvw, s Sb g
Q B,D,S Y.V dro , Vs by s S
Q Q,V,S,R Y.V ¥s » do. KL
Q, Qs B,D,S,V Y,V Ys > do., dy, da. oeols
Qs, Qs V,R,S Y,V P;,di,da, v, s oL en 5 Blalo
Q B,S,Q ¥,V Ys » o il
Q A v do. i
Q. V,S Y.V Pi,di,do. s Jsb
A oD lphae S e,V Ol com iV Ol posasin 05057 Gy S8 oyt 03221

C,—A\H&P;_,.SOT}‘Q‘)SJ—&)JQ\' dﬁ«a)‘d#.d\.f‘qk_dsab.!bﬁ#ds JSJL.'Lf.Q:Qt élMJLijQZQS J:"'"!)“!&):Qb
dops L aS i 5 gkl ol S S OF 51 O3 Ao )3 V1S 2y 5l s a3 1A ol S S OF 31 )3 das s> N0 S 2l (k3 1 G

G St gy s Q) Ol (23 D Kbe o 5
s (8) lag; S e b O o o Q) ek
e 5 d(P) el et Jae () Ol e
a Gogee D3 do s 5 (T) T o)) ey (W) iy,
GIY0 (/0 N (Y AT eIl Sl 5
e Jaen s Lesls ol plas  jte e ¢/07NY 5 0/AYO
slnp b 5o Ol G — 5 Sl ol b 0
el 0 il s e ol (glaelay! (gl (sl
s L ledlbl ol JEdl  ade oS 5l S I
U g 238 Ja 10 03 397 g0 M5y Do 2 45 Dbz
S0 A s 5 2 et il el Qg S5 Sl eolind
S AYOC YO (/0 N (Y ANTYY L aST
L odal Cws 4y 5 3 Sie ol Jlgar sl ro e +/0Y

S gomgo &S (63 )50 )3 ¢ Ry (Skuaild Lty b 5 ealiz

dy ) 5SS i doys 1Py ol 5SS 01 5ol

ey ok alons gy (23 Smd 0 40 S ) 2
ol Oy 4 03 b gp g 5 0k (S o3Il gy (22
Sl C...éb A o3 S 4 gy B Olye w2 Sl
sy BLE A3l 505 o 4 odd dpulos L a0 &S
Joe S Ggb sla s S e gy (929 dmloee g 4
5 03.5m0 (§t 3od Semmgs OL3 4 Jdo ol S 45 S 5 pelS
ol (6 So Al (glmesls .ol 2 ol S0y Jaoa o
o Skt 5 gy 5 Ol Jl 3 loosls 5 g
S e Uy Jin dins o JiK25 1 Joe (93505 6
2 S 5 1 L] sl acddises o fig) 4 e
Q) Jador 5 JSKG Sy oo ) gl 9 S n s )
Loles e

s Jda (3955 BB KI5 sk 0 5l 298 slaesl

1


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

Ol g5 Sadilia gy 53 (g5 b 25515 sladlalas 3,08 L350

N30T o s Yer 1500 63 90omn 53 gy b Slacans
S S b Ol (V) 558 o S glhas iy S
Comes (53 oo Lsr) g2y Sb S 5l Slons S
2 Lo 5t 6 dn shias 4o a wHalie 4 Sllow
6,08 )13 GMalie gy 03 5l doys Yor 00 o3 5uoee

RGO P rbu‘ uj...u)‘)b.)i LSJ;E")JTJf

o g ol
2 A asdlle gl s Sl S agsy ol s
A iy g V= XYY 50 V0 = 4/0 (Y= 0/0 (glaes gdoma
s ol ol Y~ /0 o ks (5,8 a6
22 (S50 D Gl (i ol 03 LY g o
2S5 s 8 ey ol lgm sl 005 053 slaas il
2 4S ad HIET el 0l 0351 £=Y B 1Y (glals g
ol by 55 5 S5 Ly =) bt 4o o BB 4
ol ity a by e Jya b By il ek oS, b
S A dalos 55 g9y Hb S Hlire ) Sl 5 Kile
SEYV Y gl pad il ol ool OLES & Jgd s
SA) b el gy 48 uas e LS L 5 Y Ul
Al s 3550 53 5Ly LSS, 5 et
2 oKl e o Gl g Db Slas R eh
BEIE-2D) u_.lu_MCu sy OLiS oS« dsys Ve
Db Al e G g ol Sl 55 gy donloen
595 Lol pud 53 0d oy LLE 68 5 50 53 45 il
Ly 0lp5 e 2l a3 o1 Ly =) L ol 4y o
S g Pl s il o o SOl eali
MIJIQHQGMJ@QL&J el gy slals gl
23 o ol S ealil gl iy A3 gmi sl W a2,
D g sed 4o 5 Ol g5 ladiln g ) 40

AS dtas e OLE E T sl 5 8= B =Y (gl ls g
b s Db edd bl ool Jlgzr o 55 WS i,

Ol (s el 038 5,50 51 0 (5,801l yslie Sl jzaS

VY

3 S gl el 3 g

L 0Ly 2 o odd st Jamme 0351 s 43 (61 5
Lol |y astsa,, U_.szpcle.iot}i.iq.hﬁf slasals
alp G i o, pe slaolayl 5o sdd il bl 4 an
g $laodls 035 3,505 b el ol 3 A2 4t (6 5 salS
Alonn OlpS on ) 0ded st Jaoms o o 31 5 o
3 o0

300t (6 So3lil 0313 0533 VoY a5 ) o 65,
Ses V¥ Jmy sl ol 1 a)55 44 el olKau]
LSJJT@_@ pldsaz ol 5loy00 VAO 5 5lsal oKl
BYYCCHW PO 557 50 (SLaosldy Cond g M a5 s S
Wl 0k 03l OLES Y Jsu

Js 1) Glae b Jaib cods (6,80 3101 gy Jb Ygane
S-S0l CAS e Sl (sleyly Jods a2 Sl 5 ok
e EP IS L Y BJS-Ig Py P AR S
YO0 o ( Slen S sladils g,y sou) b5 5,5 il
Sl s e Sl s nl 05 LS e S 55 A s
Slaailrag) 3 edd (g Se sl Glae JLs 4 Cond 2
3 8 I3 g 250 5 SIS Ol g

N0V 0 s b gl (¢ 5 4 Je (A
..x__iajfu_.ﬂ,ﬂu.pb-@u) Ll s )n Yo 5 Y
et 5Sde SelKinl (gl M G 4 Ad salie
: R

ol N 35 s b (V) (5 S e sl (&
b, 5 gl ol )3 05LS Gltay, @l 1) Aoy
sl 038 3,551 Ao 53 gy 5 g cpdar oSl 53 4 S

A3 Ve 50 ol ol B a5 g b
Wb S 1 S e s ol oSl Sler Jaul S 4 axey
ooy Coale Jds S 0555 48T 55 w5l Ly il
S S0l gl el 5l Obuabsl pde 5 gy JUH A3
L) s (23 Ol 05 e gk lailin gy o Lo pas) s
s 5l Ao po Ve Bl 4 S a5, S ol (s


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

sgomge Gesls Sy 4 Y Joder

Ele 5 55208 098 5 et

33 a5 sl 0585
€ W 1 ety oSke S iy Sk €S Loy oS FINS wndiy
AR RYAN vasa v+ Yoy AR7AY Y1VA/O Ao/4 YAA Yoin M MY ey L
VIAAA e oY Y o \IYo VALY o o YIAL oY WA ol gk
(mm) e

v oYY V/or AN AL WA oy o VY +/44 Al YAY O @S) Oz o
WEA Y YA AV vi/o Yy TA4Y YTA ™Y AY/YA YA V) Ol gl e
/o A oV /v e /vy Y/Ye VAN Al +/80 int Y/ 0 M) O Gor
\a/eY Ve g Yo A s YO IAY Y A \a/YY Ve Y Sl 4y
Yad'al YA faeed T Y IR TS Y TR Y- AL U VIR AL feerg /oY eesOV0  aferrb sfenay i
} 1000 } 1000

e ® :

% 100 - P 3 100

by ® ® : L] ®

104 ¢ v T e s o @ 10 A ® &

1 s o 3 ITINTE IS

O T e [ Y o P &~ S 3

. ' hl e " 0 ’ v

? g 288 ¢ 40 o 606° & 80 ¢ 100 H N * BoP oge 5 oo

3 01 & e d® e’ B @' 1 01 ‘; . o e °g

3 g * % PR & 3 ‘\' ¢ oéw *,% o, %

S 001 a8 ® + oo S 001 * o o

e 4 > oty P . o = %

g Br o ¥ ee s - M

='0.001 e E - re < 0.001

4."-;43\?.'3") 40._&\:%3‘ ‘):l") ."'—\ )'.}_,A-;

Oyl &ila ) atdl By E-Y Llo e

b S $lasknn 31 Bl 5 s Sb o (laeeSle
Db gn o ded g1y 4 fadsn VB E sl 5o e
.»deo-t,a}: Vo oo b iy cpl Sl eslizad copl ply
S das e OLE £ 5T ol 5 81 BT (glajls e
S 5 0gle NS Gl by gy 3 Blba )
Gls ooy ol e et 03,5 3,51 d= 3 53l
ol I il e 550 53 3L5 (SuSly 5 paselal sy,

1 s (5 (s Slagenly 02018 5 35 625 53 G

} 1000

3100

%

3 10

i 4 - 2 93 a4

2 ' 4®

z + 50 e 100 ®L50 260
% 0.1 ® . ® P

Ed i d &, *
S001hed 0 P, FMlifne
8 & B

= 0.001 -

j.’ dlﬁ."éj) 6&::.:-:3‘ ‘;JJ \—\ )‘Aﬂ

1 1000

% 100

h &

LI ¢

i ; @ byt o

S R A iiunli P SRR S/ S
7 A TR S ‘o 00 % 50 A& 00
3 o1 oﬁ“%‘ A s 4§ ® o

" L 4

,:3_(5.014 See 0‘0’*"0‘ & s+ %

P %y, ¢ AR ¢
= S

OJJL{AJ\"'DJJ "M‘ 01?)) .Y"—\ J‘é)&}

&hls mj_.i@o,\_a_;L_.a)ur;)u_S«_s,fom Y
s uj;,‘,;ﬁ ok o) L5 5l o oS S,
o Vs S L s e O oS ckizs L =V s
30 b 6 s k) Ma3gn s 42 255 S B0
WJQ@\:.;.(DJ‘:%)F\' 53 el Cewd 4 dpsloma jl aS
L acglin 53 48 a0 osls SLSV G 0 gl 3 adkal
S S ol odins OLES & 5 Y o alle ol

wu»\_g.wl o.l...f:cj—%‘ Ty .)JJ._:-UUE'«J‘) &_3_1

VA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

gy ob palds ¥ J gl

Y < L <Y/ +/0 < Lg<V/0 0 < Lg<Y .

3 S ol 0p)8 5w S Ogle 08 s 4S5 ol 0l N

Uy \ AR A \ “Woon \ Y (Glaa)l) il
AV B Yo A 3 B B V0 Wy Y A YY o L) sl
Yo Yo \i LS S O R \ WOy WY A V0 (JS L) il
\e ¢ \ . \ \ ) . \ ) . . (e HL) WK
£4 oY £ LN o S Ty 6o Y¥ ¥4 Y4 1 Grom L) W5
1E A U 1) . ¢ 9 VY . £ A Ve ' (JS LW 5
ov ¢ \Y oy YA vV 0 AR S o R B q ANy (Fre L) Blelss
YUY A . o1 0 . Ve Y. v . (e L) BLaLe
04 V¢ VY oy Y4 v 0 Yo ¥i o9 A Y (Js LW BLL.
g0 88 YA Ve Y. oYY Y 9 oYY Yq \f3 Ve (Gl LL) A g
. ) A . ) ) A ) ) . A ) (e L) JB g5
YA g8 YA Weooove Yy Y A v S Y¢ \s (Js W) Ay

Ve {0 A . ) 11 Y .
’ Yo 1 \ . Vo A .
e £t Y . \ Vv q J
0 0\ J A Y Yy . \
Y Yo Yo to An R A vi
. \k2 v Y . 1 \k2 \

Yo o1 YA vy ¥4 Yv \R3 £

A% B} v £ 4 YA 0 T
Ao {4 . " 1A% Y4 . A
% 1 * Y . 3 * D

T W . (Glee JL) 2ol
. Y ) ) e L) 20l
U LU ' (JS 5L) om0l
A o ) Y (Ghre L) il
AT Y Yo (JS LW Jse o e
A Vo | (JS L) <uls 5 S
XSS R P AR (JS L) opiln 5 LIS
Ve SA 1 ) (Js L) Ky
oA Yo . £ (Js L0 &
) £ ) . (S LW Jels

Doy &S ams e QLIS Y Jar 5 8- B V=E (slals gas

Bl s e o Lo 5 o sl 0t ol 55 Al 5
3 eSS 33 5 098 oy 5oy gy L Olsee gy ol
gt S ailiag, 53 g d,S 5,40 el (8oLl slia
ol 355 03 Lo =V Jast b 53 55 Lo 505 055l

Laosls 1,55 cdds »Mol Colb ol o 5l eoland L 55 )5
) A Ll 25 L 58 R0

\4

Sl a0 sl el OLES 5 g5 5l s sladil g
JB Slagioly 45 03 o3 YT 51 205 Lyg ol ol
Hoslizd Ly alyy (Sl e a4 Jhg) cpl e o
G55 ol 3 3l ol gl 3 58 g Sl 35 ol
Shme Sl Gl 5 g Jb S S g2 35 5 ol o 5

sl 0lS 00l OLES £ d}'\-"' » uj"J) g)‘.’“


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

s N 35901 S Bss 53 OF sma 313,200 5 gy Sb o 5Silen £ Jgir

S 3 NI sl
SO o Sl Sl e 5l SO s oSl O e Sl o
Sre i b e i b e s b S w0 Wb
Y¥/Yo £/A8 Y/Y) Va\s 0/V+44 Vanx! +/AVAY YO R
AYY /1YY VAT AR\ o/e\YES /2180 «/+\84A /sYV0 fipe
Yoy \Yo/N e Y/YA Y/oV Y/YN Y/XY 'a'St £YVvio Bl
YAl 1/44 VA /88 ALY i 0/AA \TARE) ALy
Y0041 Yovoov VAR JAYY /o\g /42000 VA1 (Al oo Ob
AR VAR V/aYo WS VA/O YV/8Y YA VatN. /WY by
Yerto Y401 ' . Vo oA /EAAL YA caly 55,50
T /e \/o \/A0 Vg Ve WintAl /YAYO oesla 5 IS
Vit YA VoYY Y4/\Y Y/ /40 48/4V \Y/ov KL
V/AY /A0 VoY Y Yats JNYAYO +/vo D EA &
Y01 Y4\ V40/00  AYVFA Yesg/YE AYYY/eE o/ Y/ Joobo
33 &g, gl dals) 0o (el l o dlest 5 ol gl aodhs- .0 Jgder
5 )b S .
Lg sbre Gloul Ly 5L SYY Y /0 - Y /0 —1/0 Sl )
V/eY W va 00 £y Vo co,me bulps
VYA \/A0 vV 0\ ™ Y e b il
V/0 V/A0 Vo £4 ¥4 Ve b opmsla 5 DK
/A VY AO o0A 2 o\ %,,zg_ﬁ
1740 e AY Ay o) VY g b ol
w5 6y sl alay 53 (2Ol gl o Jlesl 5l Joole gl 4B 1 Jguar
st b s
Ly Jbe Gl ol Ly p5le Y -Y o —Y /o — /0 Sl o)
Y/ \/AO 00 £ Yo Vo o, b A
\'al v/A 0 Y'Y YY UV e b cisly
Y/0Y /v 01 4 \% Voo b opels 5 S
V/A /23 £4 Y. Y4 JARGR-S R
VEY \aa! A\ A YA Veu,e LKL
YoA/rE Y4 oy YA \% N oo b Sl



https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001._1.24763594.1381.6.1.18.5]

Ol i SLaag; 53 o gmy Jb 35315 glaalslas 5,18 30

05 B3 55 sl dulas 53 (el Gl b et 5 Jool gl w5 Y g

i b S

= doloee g5
Ly jboe Glpal Ly Kb DY -Y /o —Y /60— /0
V/EY Y N 3% Vo e e b S
WA \/Ao hy ¥4 ¥4 Y e bl
Vit V/EA VY A\ £ Vo b pesla 5 IS
Tats YN " £ £ Y e LK
1 1000 1 1000
% 100 % 100
3 40 310
3 0333 sfdas £ 9339 slaas
5 Y . - 3 1 P NEEY Nesob
T 2 4 4%
T oo B B Ol BT 01 S, Wk i SIS Ve
3 S 28 ro0 NN, T o s VI 3 Radiad 2 b o **
3 001 P8 Lo APt e - (s ey 3 o001 ¢ A
.? r‘ ’.“ ¢ & ‘ $b j
= 0.001 4 < 0.001

4.7.'; duéJJhﬂ":i.l h]:lj) XY )I.}J&.;

1000
100

10 -
098 oldad

(Lgp) Fustin gy ilubone pigwg Y S
-

0.01 & &
. 0.001 ﬁ.?"&:‘f“ :} S & o0 we |

C)J)Lﬂ 45‘5-5,)) (.Jj_,lf-.v ‘J:JJ £-Y )b‘,a.;

P Ay Sl (S ey 2581 s S il B
Gy ot 5 05 351 1 gy (e ol L
A 5l eSOl ailng 5o g Sl i o Al
b a8 S il 53 Sy ol gy o o5 550
03, LS 4 b 55 00 5 53 ek, 5o 5 g alie
0 Jshir 55 ool gl S kol 4/ ol
Sl 0l aals LSV G
AS A as e 0L E 5 F olir 5 £V 6=V (gla s g
O30S 54 S o aibiagy e 53 il 5 WIS iy,

S0l yslin g e il iy T slas 50

AR

59 d.;b.—.\JJ ‘.\J_,:.f.: U:'J) A=Y )‘é"m;

} 100

3 100

; 10

3‘.' 0333 3ldad

" 1 3 e e e e tor emtem s oo 1 ¢4
T 01 hntat e, Ry B A
ERERN ALY VL YO R ey h/

2 0.0 b AR Poo * %, B

E ® S P ¢

0.001
048 Llsag,; M pKy s XY s g0l

Gl il 5 gy Sb s eSS 2350 345 (SAS (sl
g gm0 dsd b dgder 55 s o s Sl

U b 5 Y Jolar 5 8-0 G 1-0 glajlogei 4 a5 Ly
dy s 0lg g da g5 0dd 5,40 polie 45 3 8
ol 5l sl a8 5 Ogsle sladils gy sl ks sk
S iaS 33 5 03)LS laaslns,y gl g ol (5 Se Il
gy 35505 sy 53 Sy ool el 0l (6 8ol Ll
B} C,.:ij._,..ijgbl_gcw‘ ColblB 5004 0L va;Sij; whls
235 o5 o 55 gy ol S ealinad el by o)l

aS dad pe QLIS E 9 ¥ Jolir 5 E-T 6 V- (glals 5ol


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

(Lgr) itiabie g flobons g Sl el (igr) Jalie s flbre agms ok i

(logp) S1Hata &y Jlccboma i gory S S

(L) Jralie dy ilbons g ey S o

Y
Q
(=)
(=]

g " -
e ey & é * :W ?’ ,
100 {& S 3‘@0,‘304, S Ty
P{ ¥, W * e 0e * w"
10 e ¢ ¢ ®» & & Ty
1 el . S g e b
o1 fe 20 40 * 80 80 100
: > R .
*
0.01 | g
2393 aidag
0.001
4515 ‘L;\P.-AJJ g\fuLﬂ Q:JJJ .Y—T‘ JL*-}@S
1000
Q“ ® 3' xo‘o 05’? ’0“’0'.3
100 | ¥ 0}9  § ¢ % %
@W L 3 &
e & ¢ .o *- 03'
10 ** + % o 2 7
+* & @ W e, ¢
1 AN I A g 0“'"‘.7‘*
o1 Qe 50 1003 150 240
001 a3 oldal
0.001
Oasbe ailssgy Blabu Jhg, £-Y lo ged
1000
100 g)_,a ai.}-ﬁ
10 | @ ) 254 '3
Q“ & ¥ Q‘ & $ %
+8 ® @ AW
1 §-- ..3.? :;.._’h.‘.‘:_ ,,”..t?‘:_’:t”_t._t_:.’_$‘".__
* s 2004 o B %8 ¢ g0 ¥y 100
0.1 {o e 2 % Y
&
001 f * ¢
S
0.001
4’.'; 43‘?’-3‘,) 5‘}:“.;‘33 Q:‘JJ ."—i JléJam;
1000
a)33 slaer
100 | '
o,
104 " Y & & o @
A &
1 ._;_3_4_:,_:;f?___,’__¢_ a3 }‘
.9 0 & 8 100° S50 = 2o
0.1 1&* s  “ge * 0& b4
0.01 ke * IR
. t 2 o *q
0.001 ;

:)J_)LO 45\5‘-3,.’) “;3\5;3 h,:'J‘) .i"‘t J‘DJA-;

‘51)13 U:JJ) &_.f_‘ ..L.JJL;Q.; g)‘.__i.;b Ls_)"?' ‘Sucuhi‘j

C;-——JU&_,__{‘J._JJ‘ ob\_@‘bu‘jwb g}i'.ﬁ.) U'i‘ ‘LJ‘-’-‘J"L"

‘J‘}Aj C}Lp‘

WAY Sl / o slend / ool o / gk il 5 5555138 038 5 pole

1000

2 100 '
LY *
310! 0 P
3 22, o o, B e ws’le,
L1 ‘E‘&!—-o-—’—‘;—?‘ﬂw‘—t—o—é—oO
: ¢ o0h e ne, 60 Tesl0 0
4 041 @ *$
a @
2 001 ~
:"-' 0483 sl das
< 0.001

33 alsag, lle By, AV b g0
1 1000
g Q Ll
%100 93 B
I 10 ¢ »* &

® & “§
5- [Paste & ‘sm :.0 . _-.‘_\30._
™ 1| e= "o‘t"g;&"‘:‘o' LR g8
i orfe? # Wy GG, s~ 100
E! b + % ®
= 001 ® &
7
= 0.001
GJJK 4.3'#'-.53) ‘@‘ALA ‘J:j) .\“-"" )‘b‘,&s

| 1000
% 100
i
jh 10
3 1 I "N S, 'Y Y
™ g~ 2 * A T A
2 L * * 46t
3 041# DR TN R g N o
3 N ., $
2 001 )
3 090 slds
= 0.001

_3.} 43\5.}3) cuﬂuj LJ:'JJ .\_i )‘5\,&3

., 1000

_} 100 a8 ol

3 10

3 o @

’!S 1 o — 0“"““‘“‘“—"‘:—'0#“ mmememm =

T o1 Be® 920 ¢ 440 % L8 e LI00
: €, é @ @ L g

2 Lo% o%%e o, ¢ \,‘“J’}

> 001 [* * > F R *

z % R R %, & A

< 0.001 3

QJJ‘S 45‘7.'5") GJJBJS ufw") .\‘—i )‘.}}03

L.J'-’-‘ C))}JJA)D .J-&L!(jﬁ-b')‘ﬁosdj)lﬁ 44.‘7".5‘5)).) ol
3 m e sl s sla i) b awlie 5 3y,
el 03l OLAS 5 4

¥ dolar 5 E=A BV -A Glajlssai 4 4z 55 L SSL i)

A


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

Oy g5 akilis g,y 55 (gmy 5b 2550 gladdalas 55,08 U3,

] 1000 e ] 1000
.zi 100 | ® = 100 IR IF " &
33 104 ¢ ® ® . . 31 ® ¢ @ e & ®
% DY L * R TS 1 Ve o 0 * %
H 9 ¥ o0t ® * ¢ ¥ eV %% v 4
1 01 ¥ 28e s oles 3’e¢1oo It o 4%, 5 * 100
3 ¢ o ® 3 e ° *% 4 °
-~ 0.01. = %
‘; r 8339 sluag = 0.01 MR * ¢ 4 0“
< 0.001 o 2 0001 bta e
hd ~ Q0. A R e A
&;duAJJ‘WJD‘J‘);JJ.Y—OJBN jéﬁ\?’-é};ch:)‘Ju:l").\—O)’éJ&;
1000 ;
} o e T o s, © J1000
-3,‘ 0 @ 5 . .
P, *e o o% 0 i 100 298 3l
N SEARIEE 4 AN I
1 % - — gl e
ERRD U TS Ve e 3
] 01l ®q & 100 180, 3 260 2 q L. e e e
:,:f 0.01 . ° ' é 01 20 40 sg 80 100
& L0y % o k2 - L 4 rs
< 0.001 - " o201l @ - s wag®
:)‘,’, 5 [ 3 LN Y ¢
. 0.001
b_’)bﬁu-é‘,)c%)a‘j‘;'}).i—o )L’_’ﬂ-" [)‘”ls45‘.:";‘,)‘&:1)&1‘,‘)533.\"—0J1:_,~3
1 1000 ., 1000
3 100 ISTERIRE SN J 100 o2
I ® ** It i %8 M
> 10|e ¢ 3 qg ety *% o 3, "4’ R "”
2 oty ?oo A ‘0
3 g, S o® o ’J&. 4'» P Y 3
SRR & T ,—,-6’—0 @t 09 ¢ 76 g *0 &1 e S
2
3 ¢ 20 * %% e 80 «?oo 7 20 © 60 80 100
3 0.1 ‘ _:{ 0.1
B L 23 Y & =
3 oot - . LR > oot
= 0.001 - < 0.001
&;GBJJJN-.&&‘JU:JJ.Y“‘J[QJ»J 5343‘9.'{’)‘&-&1“’“;13).\—.\)‘)”3
} 1000 .
. i }1000
% 100 8395 aldas >
i 7 100 e ®
104 o P e *
i 3 e BB o s e e
. 1 4 LA N ’o&o‘ A 0: 3‘ '
3 o4 50 100 o "13 290 Y 4 | R S .2-.,-._9__*_!’____*....
3 % *‘ & 1
S 0.0 3, % &.. % D 20 40 60 80 100
3 & 3.“ $ R 0,:’ v‘? El *
< 0.001 > e il 2001
\%001 3335 aldss
OJJhdubJJG%‘J‘J&JJ.i-‘\JhJAJ :JJJ‘S“B.}J)‘&-&.‘I_'JJ:JJ.‘“—.\J‘)J&S

OL& ) (s Sl B 5 A3 oMol /) b b By S dan e OLES £ 5 ¥ Jglir 5 8-9 5= (gla s pas
(et el oA 03,51V B 0 gl 55 O B S ol ool ool e gl 2 Slagaly K i)
‘) u:'}) Q—.’.‘ LN W CM‘ eIl -4 G- LG[A)]))»J L.)_f-‘ cgﬂJJ.sL.\.» Llodd e.l..'-s“).g‘ Lg =) L = Q‘.)‘}‘ @ Laoals

Yy


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

VAN Slar / sl ojlad / i lor / g pylie 5 5503188 055 5 psbe

}. 1000
% 100 -
i 10}e @ .
J & & ' “
S B, 8 A Pouae
: ® %
:; 01" a?o ‘.«m . Qo g; o “roo
2 035 4ad
Z 001 :
-
0.001 ®
G S Wl g, cpmita g BNKT 55, Y-V s ol
} 1000
3; 100 -
b
F 10 |
T
> ; & &
1 04 ?ﬁ" g 290
',:;J 0.01 - > “ 0 ee ¢°
= a i
= 0.001 EF vinad
Oasle Bl gy comila 5 IAK JBg, £V s ged
] 1000
ey
% 100 R
%‘5 014, * \’ *e
i
1 1 e _._-.M B o flse.
¥ 01,‘ 0200, 'M;o* 80 .;oo
3 % * o
S 0.01 Y
3 X .,
< 0.001 Gl
3 S Gl Kl ey YA loges
} 1000
ai 100 ; 033 aldad .
; 10]e s f’
& 1 {& ® . > g —O
; L ¢ B s ® .ﬂoo* $hso 260
2 001 |® 8% g7 £, P X
? - & “303’“’ hd ‘0 oo 3°
= 0.001 L-Rasfo—m +

Sl Ay, WKl gy LA 15 ged

g (6 el S ail a2 a5 oS 48 Olen

L oled Dol ol al b i L) Ly Hilgisn 0

S abla iy, 5l 5 S dagig) pled ¢l web gl

1000
} 100

I

Y
i o & %o e ¥ W " I
& 1 "’dr&—v—“‘x W8 V,:____‘__
E by +20° 4’40 %% o
3 0.1 ®

EN

,;i 6.1 o35 aldas

< 0.001

35 ailSag; comila g SRS Jag, V-V ls gel

'} 1000

2 100

3

3 10 ®

% e

:? ki “_ v_w”’ “”’-. : M’ -
3 “® ¢ 4 o’ 100
Jo1f o7 ‘oY o

-]

30 01 aJJ: aiJ-t:

"0.001

O Wlsa g, comila 5 SUKH gy Y-V Lls ged

. 1000

} %&00

3 100 "0‘0% ¢

‘!52 10 g ¢ ‘”.0 *y ¢ s

3 g“’ ’)«r’:" "‘f”" z,ot ‘\3* Wy
:JE' 1 __.Q.«-,.’...,‘;..., L e _.0..“ e e o g
¥ 80 100
i oa 20 40 60

E}

> 0.01

‘T:E 093 aldad

= 0.001 lew

33 &g, o Kb By NA ls ged

Y1000

A 0395 SlAad

gs 100

¥ $

3 @
3 10 L & MR A A

> R SN .
1 oites s8p 40, S0 u‘ 100
5 A § Hah R
001 @ ':0 ®

0.001

D‘,)ts 4.;".}") L&L’_ ‘_;'l"J .\"—A )‘AJA;
B3 e olis

Jeols o, 4S8 dms e Ol £ BN slals el

S 55 1y ol Gl il e slas, 9

AR


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

Ol g3 Gkilog) 55 (g gm 5 3551 Gaddslas 5,8 L3,

1 1000
% 100
% 0 o & a)_,aal.bu %."’
k L J

ER P\ 0""0“»,“”“ g ’0@3%
Lo

N il
2 04.
i ot 20 H* g0 g +*%00
E » ¢
;: 0.01
<0001 *

S aay, oK ey Y4 Ll ge

-
(=]
o
(=]

100

-
o

&
R Ew
oy i
&

o Il ¢ 3
001 1% & "3, ”V{"o

(Ligp) (rastes 4 Shabns ey Jund
-

0.001
OJ)L“ “b.aJJ ‘“gf WD i q )'.)".QJ
] 1000 g .
] Y ®%% + @
% 100 o:” 2 MR R LR
% S ¥ LA AR
3010 @, 3 . .
j‘ "I P ® ® a;_,a.ﬂ.u,.
;? & T T e T
3 01 SRS 60 8 100
a N
> 0.01
7 ®
= 0.001
5 alay, ‘J-@U -TSIA S RS POt

] 1000
% 100
3 o
3 10 1 ’ a5 aIJ..u '
1
"y 1 ‘ M ‘
ED ' -
1 01 - 100 260
3 ®
2 o01le * " . *
7 'S
= 0.001

OJ)LO GBJJJ LJ:’?E “;IJJ RENE J‘J‘,a.s

QL::J?-‘))LS‘5513[JJL5'&A‘);JJMU.:|ASLJJ‘OJ|)‘J&J>‘-
e S g Sy 48 Sl OF 6L sS A ol il e
L}—jJ‘J-_J‘)IbwﬂlM))J‘ .,\J))J..»Ldg)bjp-ujbb LSJJ‘“
Q.J«Sw;S;»@,:JQ,QqU@«;,w!@

] 1000

% 100

e ® % ¢4%, W

3 10 %, LS w 0’
: e :&*;,av .,,,

N s » —
3 —% o

<

i o4 20 40 60 80 100
3 0399 sy

2 001

@

= 0.001

33 By, oK g, N8 s ge

] 1000

i 100

3 . L3 o R
i 10 P ¢ o Ao & o .Y
L1 O, S o S 0
J;? 1 *. % .__,,o‘;.._.qr__ PO
5 s

1 o1 20 40 60 80 100
) a0 aldad
30 01
0.001

:)JJ‘S ﬂ;ub") c&i! /-;"’J “'—ﬂ )'.}_,-a;

1 1000 <

Ry , ° &

b ® sede. “4 S 2
3100 | %?1‘ ’w'*’ ,’,«NM»
e 0" s
> 1wl * ®

%_ OJJA Q|M ¢

~ 1 —— e -
2 .

% 04 20 40 60 80 100
2 oot

< 0.001

Jo ailog, (Juol g, NV 1o ged

1000 cogre

3 A > & Boe o° ’o 0“, N

3 100 16° % ’0"5” % . 'Q o

33 v . % M

3 10 ® ® e

%; s slds # ‘e ® .
?.: 1 - % s vainma
-gl 01 20 40 60 80 100
™

%001

~0.001

b_’J‘S 43\5-.)3) $J-J1u ‘_’5") .“—\' J‘a"a.;

J_)L..'.'.J d}U.;-u_i‘ .CMICJ-\:!AJ“_)‘VUO d.)l‘)"?)buk.f':'i)
A_JU_....:LAJ.L_DL{J‘);J_.{!_; ‘.A_S)K{u:j)d_was.u;w

e (b Jlasl 05 50N O s bews 5


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

WA Sl / dil osled / i dlor [ prmb gl 5 (53

LS 08 5 pole

-
fon]
o
o

100 -

0353 aldad

Py
o

0.1 ¢
0.01

3

®
b g %O 4»&9,00’%‘ N
R T T NN
ARV :’ 68 ¢ %
&

&

80 f00

1 1000
3100
% 10 (REY] o

| 0493
N LI
& 1 - e -
; o VIR0 A 0", gz g0 ¥+ Tao
i o T? AN A .
% *e o o*®
2 001 N ®
; - .
= 0.001 s

5 ala g wad kel K ey YW logal
1000
100
10 |

b

(g} ltien ot e S Sl
_—
|

&})lﬂ 43\9.'.)‘,) oA C}L\ﬁ‘ ’*-ié ‘;'.,) i—\\ J‘DJAJ

§ S ons
A D (amy P o>ﬂ,lsu_o,¢,‘¢_..su—.u>&§3& S N
5ot 8wy, 5 Jy sl s beag 3l el oSl
syt ) s B lagealy 218 635, 5lsl
s 0305 LS
2 bl oV e 03 8 b K s Y
ol 0315 s 4 Slgal 5 o (sl Gl slaelSans
S fSans il Vo dlhraarsly ¥
Sl sl b Ol (Jols 550 52 e o
L Feale Ol g glaaila

(Lisr) tastee 4 labowe, o) Sl ond

0.001

BYRHESPPRTRR- C}Lﬂ'g{g ufo") A-1 )’.:Ja.;

—

=
- O O
o O O

& o33 4l

&

‘ o o
1 A ety gt
& Sne % & LE )

3 3@@ bleg jﬁ@ P
L 2

& T
¥
i 82 o? 000()

©
o ©
- e

(Lgp) el g ilobre ey )b

o
Q
(=7
-

8,8 Gla g, e gl Ko By ¥V Slaged

Upspe It Ol 4 i odpy Ko slafin) 03 gd s
OLLS a4 S asbiag, sl 1) el gy &5 -0 1o gl
35 aslbsg, = by A g8 gy a8 V=Y Sloges bcdas oo
bl LU Y=V L5 ol 53 .5 b dmlie clnd oo DL
Shls BLEB V=Y g o oty ks (9505 sSA=sl
eopl gl Ailedd oy Lige =) L}"Q‘)"}AQJ(@SL;.LS‘J%
i oS e, Baas 45 05 S 4 S 5k 4 015
S 38T s (Sl Lo iz 0L 2 (S S5

Kl g gy

oalinwl 3,90 c\..c

&;JOJJKLSLAAJL}}J_)QQF)Js_)\.gé)‘ﬂjg)bip;i:}\o“cﬁ.ﬂlkﬁj)aww)ﬁ‘.\rv-\ fcksjg.u&k;tbb\:.xl A
.)‘j.b‘ u‘ﬂ%ﬁo@‘) ‘ng)}\..is omb chle‘ stLJ)\S MUQL‘!L‘ A.I'J:A}JJ‘)&‘ LsLheL(L.u._{‘ 2

A_ALl g)l.:\._a' )‘}A‘ Dli:m.«:’“)-) C)JJG{:U‘)))CJ‘{)«) Wt’“)uj“))l{))\}iﬂ LSLAU:’J) L;.u)ﬁ.\’r\/\ O cé)lj}:.wggﬁﬂﬁ Y

J\}A\ Ub&?: W oL{.ﬁJb c&j)JLiS oSSt ‘.Lfiu)| u..uL.i)lS

L


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22,

23.
24.

25.

26.

Yv

Ol gs SLabg) 53 w2550 sddalas 5,108 b5

Ackers, P. and W. R. White. 1973. Sediment transport : new approach and analysis. Hydraulic Eng. 99(11): 2041-
2060

Bagnold, R. A. 1966. An approach to the sediment transport problem from general physics. US Geological Survey
Professional Paper. 422- J.

Barr, D. H. 1. and J. G. Herbertson. 1968. Similitude theory applied to correlation of flume sediment transport.
Water Resour. Res. 4(2): 307-316.

Bechteler, W. and M. Vetter. 1989. The computation of total sediment transport in view of changed input
parameters. Proc. Int. Symp. on Sediment Transport Modeling, 1989. USA.

Beg, M. 1995. The prediction of total bed material load transport in streams : management of sediment. Sixth
Inetenational Symp. on River Sedimentation, New Delhi, India. .

Bishop, A. A. , D. B. Simons and E. V. Richardson. 1965. Total bed material transport. Proc. ASCE 91(HY2):
175-191.

Brown, C. B. 1950. Engineering Hydraulics. H. Rouse (Ed.) John Wiley and Sons, Inc. , London.

Celik, I. and W. Rodi. 1991. Suspended sediment transport capacity for open channel flow. J. Hydr. Eng. ASCE
117(2): 191-204. '

Chang, F. M. , D. B. Simons and E. V. Richardson. 1967. Total bed—material discharge in alluvial channels. Proc.
12" Congress of IAGR, Fort Collins, Colorado, USA.

Colby, B. R. and C. H. Hmbree. 1955. Computations of bed material discharge. J. Hydr. , Niobrara River Near
Cody, Nebraska, U. S. Geol. Survey, Water Supply Paper 1357.

Cooper, R. H. and A. W. Peterson. 1968. Analysis of comprehensive bed load transport data from flumes. ASCE
Hydraulics Specialty Conference, Cambridge, Mass. , August, 21-23.

Du Boys, P. 1979. Le Rhone et les Rivieres a lit a ffouillable. Annales des Ponts et Chaussees, Series 5, 18:
141-195.

Einstein, H. A. 1942. Formulae for the transportation of bed load. Trans. , ASCE 107:

Einstein, H. A. 1950. The bed load function for sediment transportation in open channels. Technical Bulletin 1026,
U. S. Dept. of Agric., Soil Conservation Service, Washington, D. C.

Engelund, F. and J. Frdsoe. 1976. A sediment transport model for straight alluvial channels. Nordic Hydrology 7:
293-306.

Engelund, F. and E. Hansen. 1967. A monograph on sediment transport in alluvial streams. Tednisk Vorlag,
Copenhagen, Denmark.

Fazel, K. 1998. Bed material discharge prediction for monuniform bed sediments. Hydr. Eng. 124(6):

Gilbert, K. G. 1914. The transportation of debris by running water. U. S. Soil Survey Prof. , Paper 86.

Grigg, N. S. 1969. Motion of single particles in sand channels. U. S. Geological Survey, Water Resour. Div. , Open
file report, Fort Collins, Colorado.

Habibi, M. and M. Sivakumar. 1993. Test on a new method of suspended load estimation. Proc. Int. Conf. on
Environ. Manage., Geo-Water and Eng. Aspects, Univ. of Wollongong, Australia, 8-11 February.

Holtroff, G. 1983. Steady bed material transport in alluvial channels. J. Hydr. Eng. ASCE

Hubell, D. W. and W. W. Sayre. 1964. Sand transport studies with radioactive tracers. J. Hudr. Eng. ASCE
90(HY3):

Ingram, J. J.,, A. T. R. Stevenand E. V. Richardson. 1991. Sediment discharge computation using point-sampled
suspended sediment data. J. Hydr. Eng. ASCE 117(6): 758-773.

Kalinske, A. A. 1942. Criteria for determining sand-transport by surface-creep and salution. Trans. Am. Geophy.
Union, 23: 2


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

WA Sl 7 b jladd / goid o / gk o 5 5505108 0938 5 ke

Karim, M. F. and J. F.Kennedy. 1983. Computer-based predictors for sediment discharge and friction factors of
alluvial streams. Proc. 2nd. Symp. on River Sediment., Najing, China, Water Resour. and Electric Power Press,
Beijing-China.

Knapp, R. T. 1938. Energy balance in stream flows varying suspended load. Trans. Am. Geophy. Union :501-505.

Larson, E. M. 1958. The total sediment load of streams. J. Hydr. Division, ASCE 84(HY1).

LU, J. Y. and R. M. Li. 1986. Computation of sediment discharge. Proc. Third Int. Symp. on River Sediment. , The
Univ. of Mississippi, March 31-April 4.

Meyer-Peter, E. and R. Muller. 1948. Formulas for bed-load transport. Report on Second Meeting of Int. Assoc. for
Hudraulic Res. , Stockholm, Sweden.

Misri, R. L., R. J. Garde and K. G. Ranga Raju. 1984. Bed load transport of coarse non-uniform sediment. J. Hydr.
Eng. ASCE 115(3):

O,Brien, M. P. and B. D. Rindlaub. 1934. The transport of bed lead by streams. Trans. Am. Geophy. Sci. :87-119.

Paintal, A. S. 1971. A stochastic model of bed-load transport. J. Hydr. Res. , IAHR 9(4): 527-554.

Proffitt, G. J. and A. J. Sutherland. 1983. Transport of non-uniform sediment. J. Hydr. Res. , IAHR 21(1): 33-43.

Rubey, W. W. 1933, Equilibrium-conditions in debris-landen streams. Trans. Am. Geophy. Union

Samaga, R. B. , G. K. Ranga Raju and J. R. Garde. 1985. Concentration distribution of sediment mixtures in open
channel flow. J. Hydr. Res. , IAHR 23(5): 467-483.

Samaga, B. R. , G. Ranga Raju and J. G. Ramchandra. 1986. Suspended load transport of sediment mixtures.
Hydraulic Eng. 112(11):

Sato, S. , H. Kikkawa and K. Ashido. 1958. Research on the bed load transportation. J. Res. 28:

Sayre, W. W.and W. J. Conover. 1967. General two dimensional stochastic model for the transport and dispersion
of bed material sediment particles. Proc 12th Congress of IAHR, Forth Collins, Colorado, USA.

Sayre, W. W. and D. W. Hubbell. 1965. Transport and dispersion of labeled bed material- North loup river,
Nebraska. U. S. Geological Survey, Prof. Paper 433-C.

Shen, H. W. and C. S. Hung. 1971. An engineering approach to total bed material load. J. Hydr. Eng. ASCE
109(4): 565-578.

Shen, H. W. and P. Todorovic. 1971. A general stochastic model for the transport of sediment bed material. Int.
Symp. on Stochastic Hydraulics, Univ. of Pitsburgh, Pennsylvania, May 31- Junes.

Shields, A. 1936. Anwendung der achnlichkeits mechanik undder turbulens for schung auf die geschiebebewegung.
Mitteilungen der Pruessischen ver Such Sanstalt Fur Wasser, Erd. Schiffsbau, Berlin, No.26.

Straub, L. G. 1935. Missouri river report. House Document 238, 73rd Congress, 2nd Session, U. S. Government
Printing Office, Washington, D. C..

Toffaleti, F. B. 1969. Definitive computations of sand discharge in rivers. ASCE Hydraulics Divi. 95(10): 225-246.

Van Rijn, L. C. 1984 a. Sediment transport. Part I: Bed load transport. Hydraulic Eng. 110(10): 1413- 1456.

Van Rijn, L. C. 1984 b. Sediment transport, Part II: Suspended lond transport. Hydraulic Eng. 110(11): 1613-1641.

Van Rijn, L. C. 1984 c. Sediment transport. Part. III: Bed forms and alluvial roughness. Hydraulic Eng. 110(12):
1733-1754.

Velikanov, M. A. 1954. Principle of the gravitational theory of the movement of sediments. Acad. of Sci. Bull. ,
USSR Geophy. Series 4: 349-359.

Wills, J. C. and N. L. Coleman. 1969. Coordination of data on sediment transport in flumes by similitude
principles. Water Resour. Res. 5(6): 1330-1336.

Wiuff, R. 1985. Transport of suspended materials in open submerged streams. J. Hydr. Eng. ASCE 111(5): 774-
792.

Yalin, M. S. 1963. An expression for bed load transportation. J. Hydr. Eng. ASCE 89(HY3): 221-250.

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.18.5 ]

Ol g5 G355 33 (g gmy Db 253 55 Sadlslan 3,08 U3,

54. Yang, C. T. 1968. Sand dispersion in a loboratory flume. Ph. D. Dissertation, Dept. of Civil Eng., Colorado State
Univ., Fort Collins, Colorado.

55. Yang, C. T. 1972. Unit stream power and sediment transport. J. Hydr. Eng. ASCE 98(HY10): 1805-1826.

56. Yang, C. T. 1973. Incipient motion and sediment transport. ASCE Hydraulics Div. 99(100): 1979-1704.

57. Yang, C. T. 1976. Unit stream power equation for total load. J. Hyd. 40(1/2): 123-138.

58. Yang, C. T. 1984. Unit stream power equation for gravel. Hydraulic Eng. 110(12): 1783-1797.

¥4


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.18.5
https://jstnar.iut.ac.ir/article-1-168-fa.html
http://www.tcpdf.org

