[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

WAV sl /g oslend / g o / gk polin 5 559108 O3 5 poke

Sogn g (Pedriwn GIUK 5 ble il 5o pw ads o 2 (o) 2

\ . o . . . -
S303WS Lo pde 5 Ol sz s g0oms b 75 8

0 LS~

S esliiwl 5, 0 SIS 5 2505 ‘djlxidl“’ﬂw 23 ($hospiS g ab 4 45 il o o (sloojl oz I il slajy s
Sopmiin SBIUIS 53 (o 5 S0k 2 o £l oo folo il e £ U1 5 Ssb 3T ple insgy o ki o
i) et gt bt s (5 0 1

sl yo o e H}'JJ)—A&CL@"‘J/W“):IJ}&J’&L?/JJ 2948 sde w adoei o g 45 3 QLY i la ) TVO@;LD‘WJX
e (AR LT cloosls ulul o yingss ol 4o 23 Koy JUIS gy o Jolo 5 o sy ol t0 g s oo 555 o ot oy
OBy zy ola b )18 L odd &) Jdo cColgd 50 dolod o i |y adotd o oo o i Ol Lol g0 i o 45 s 4,/
o S b oy 29 355 53 oda] G & gl .58 15 a5l 5 pbis) 2s g0 A 5 ile ok e Lyl s SR
ls GL |y prrlin st oy 03 I S

Sosiin b GJUE s g pud ( plo il s pw 5600 s\R03

S bl e sl LS e el 0 SU 4o de

5l iy el ol odis S ail) il sl : c .
oA Slao Lol s 55wl ol slag 2l ma J S Gl Gles S 5w il Glag ) e

é;\.l_zj Bl d.al}- 63 gd>we yd ol fk:ul duﬂb)\ u,aL.»\ 2 5315 UT sl i L . £S5 é)L;-'T éu o

)bu&_})ﬁlﬁb)\)_ﬂf_;.ﬁ).l.wla%b;;%w oslis l.’)j_ﬂd LLSLA;.)'” Jﬂlﬂj&ﬂ)l@lﬁu}
Ll ool e (63b 5 sl Loy e 05 awle LS e

e o3 (3alES saliils (ol Ohbskul )

v


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

oo U ) e 5 4l GOk bl
Ges L e v /OV (o e e Vo b 4y ol JUS 5l e
dd o dmr Ly il e B el aedss T e vt
S A IS e ps e 93 5l sl e e et
25 el IS s e Gl el o IS |3 )
= Ol Silasl 53 5 eslial (il o) e 23
Sl 3l 23 b Oles @ a5 b el 313 L e
A3 S eslital Sliwlos 3 O

2 5 el JU Jsb 53 O Gas iulesl ol s
ol (S (gl s ol e sl
s oy 5233 te Jeo /0 33 L Lol JUIS LS
3 S S gahs /) S35 L maes

SO Jeld ool aws v s ilesT 2ass ool o
Gosina b JUIS 3 aalesl 53 5 (o) piae JUIS L3 ialesl
(b)) sVl iS5 0 Gl b (g e Jole Ol e o
AL e 5 4 U (D)) sy &
bi/by=V/v e g IS0 et JUS Y ol
bi/by=V /TN L (g b IS latns JUIS oY o5l
bi/by=V/0Y L (5 s b IS lats JUIS ¥ o5l

0 a5l L dois pkaie 5o Sl 5 e bl e s
S sl Lol ol s (Y IS2) W S (618,18
JS) el e 518 (S 58 (1) B8 e e
(s e OV (gl bl g e ate 93 ol (=Y
S b g0l d J S CLL Gee s oo sk e LB
(s as D= 5 5L A ) ol 58S o
033 mws A S 15 a3l 5550 Ealesl VO olwil b 3
Al o ) Jd ol b malesT s ol eslizal (gls uize

ol A 05 sl e 4l 5 sl IUT Sl
S, e Jalse (6t S35 L oS sile e wal 3 1 OIS
Olisr 03335 o Sl s 2 (S Ll s

she Gl gy sde p b e day O sl bl Sy, sladUls

) b e Sl A Oy Gla ine Ko 5 py 3o 3

A7 J'.:.llgt/fyajw/r.i&ﬂ?/wbcb‘gdj)"us‘bﬂ‘gfﬂ&

o f 3250 O3S e il Sl 53 O >
o ol el el L TSt o3 5 O3 Sl (55km
i (L adUlS s Sl g e ol o)l
e IS (ol SWJUS o pant 3 (1 54) Wlasstls
508 51 ol ol plil 2238 ladle s bl
(Y 188V J s lallas K2 U sLadUlS 5550 55 &
Sl osb 4l e o OA) ol L3 5 023 5 ol
S soed 53 o5 adaly sl Yl s 5ad o
i el o €L (V) L less by il sl
53 S it LaJBIS a5 0 ool (gl s
ol 633 (6 ptie SIS U3 Sl 88 5 Sl 25 Bl 5

it s S5 b 53 T G (il Lo e S
kol JUS Jsb 53 O mhaw Sl 5 S0k = )3 e
O LIl 348 SHswe 53 (VY 5 A V) assl )l
D a8 e 5 L el e BLS1 e oyl Ko
o O Pl o b 53 5 Sl a5 s
o a3V 3 (S e 3 a8 4 Ol Gas L
AOV) b e fals

Cogo sy bl Sl o e 85l 53 05SE
2 A e e ol s pl b il a8
Slheoiin 5 Gogiin po kil 0 s 255 5 Lile glan )
a8 5 s 3spe atlesl el 5 (s Je 3 b

el 03 S &1l Conlie Je

L b, g 3lse
Soll e S o8l s alKalesT lles
ods ) Sy aS &S Olan i 4, el 5l o850
5 e Y0 e bt JUS K s Slesl s
e 51 AU Jpbaos S plasil Sl 02 Ve aS
S sl adob 5 e 0 e g e Gl B 63505
23 G A3 S s e Ve ol JUIS sl U ol
035l olaie 5 0L 2 03503 py1 sl 4 ool JUIS glutz

¢


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1]

Sogoie g el LUK 53 hlo (blr Gl g pm 4S8 u 2 )

L ialasl s odd eslinul sla pie ilisus 3lie 03 gdous ) J g

sore bl gl 35,4 04 S St hege il e dsb Soga Jolo R
(o) sl (1) 3,m W E (a6 55 2 () s (o) 505 0 (2e) ol (by/by) Jus
v/ */AA=Y/AT AREEVAA \-¢ /aV=2/\A /e INNY ARAVARRAVI-AS Sldie
A
rn
- T e BTER g " |La
'[_ wrlr s s T —_ =
e L] ] | = -

5‘% :
(e | P v |

0w le K5 ke 5 Siled sled ) K2

Aol ﬂ_—'."!tl‘l

T,

GIIITATA A2

(&)

A

L ff{ffffffffffffw

Ql— l

k1 \l,.‘«h""""'. T
W
| e
| 7
QW
A A T
(i

Jbs (@ 5 0N (W8l 55w I, Joue 51 s Y K3

Fry, Fry, Fry, Pi/Y,, P/Y,, (Y1-PY)/L, (Y1-Pi)/w,
(Y1-P)/Py, (Y1-P)/Y 1, Po/Y,, PofY, (Yo-Py)/L,
(Y2-Po)/w, (Y2-P)/Py, (Y2-Py)/ Y, L/Yy, L/Y,, Liby,

L/by, bi/Y 1, b2/ Y2, Y1/Y2, Vi/V,, bi/by, R, R, W, Y
O S5 oo s ey Oy 6o i ol 5l e
st S5 sla paze (Stepwise regression) o8 4 oS

A /Y s e o 2 b zeS (Ttest) g Osesl s Ll

1o

By e Oy (sls it 0T 5 (S5 (sladale iy Jpol
(0 V8 AT Y Caslodos S oy 50 S0 0B

I; mszen (YY) (Buckingham) CL@K\SL oS Ll s
o=os 48 el luaid A 05l o nk s OIS
Al ol i 53 4l e Sl kS

5 LKt a5l ead ol s O (sl e
Shasle Kos ol b


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

O s (538 &S ISEN s ol il s
2 S Sl e bl ol sy s (5 i 33 Sl &S
oo 53 ) adaly 5,8 B s L s S a5 e
S S oy Sl b 2elsly «(0) 52w (3 Aslona

sz%Cd@(h)mdx V]
b-a
1.5 2n
h, = f h(x)"¥ dx = T[f(a)+f(b)
n n—1
+ 42 fZi—l + 22 f2i D‘]
i=1 i=1

RV 5 ol A= 5 b sa Y e
L By slis s bl o 1S 05 6 £ ool
Sl b b 5w b 55 50 26 ) o )
S SIS 0 pS) s 8 eslinal 5 (5 S o310 (g 2o /Y
ol SH(Co) adssd oo Slde T alaly Sl eslinal 5 ) b,
blsy soals s Olyie s S oy ol 5 ¥
338 oo dloms AL G S

Cy = Qw
% P ]
Jeelse B el s cnl 02 oS el oslak 4 p3Y
(hPy>+/o¥ b yd y fon d10) Sa o Sl mebar 228
3 lg—ig Ll oLl e R el 0l oslinad e
o polie sl b adaly 5 syl el sl 3l
Xo adaly cpl s ol ol oslanal Sl 5y e o3 5 adss
PRNECHUNERIEARTICNENSFR UL (i A

LSl e Waesls slias

[¢]

Sl e S o o
lmosls a5 L e olr 5 s o 5550 Sl

A7 J-ﬁli/f,«a,w/r;.z&/mbcujdj),woﬂ;“b

B e s Jae 5l ey )lsv_;uéa.ﬂ\gjisbl»j e 59
s (Correlation matrix) Jf_wr.;a oSl b 5 ad e ]
Ol;—e (Variance inflation factor) .U, o3 Jole
e ORIl g ¢ oy (VYY) (Muliticollinearity) @t““\)f'“
po55 Jols 5 (Sispn G ile sz bl 2 dn 05
Sl Sl 5 sl eslinad 5 55 slaas b ulal bl
s S pl=il V/ 4, (DataFit)
Koo o Gl gy 2 =
S b LAl 3 S o e 5 S
Sl b b e 5l S S it 5 (S
355
Sy pog Jele pslie w2 -
s alon SRl L Ve 5l i 5 el ke S
ad o ol 5l e ol Csl e oS el Ko sl
OF) 352 Gl Slaslons

el Jde e da O Sl it O sl L
TP APV PP KU P - N CRp o

A3 S Ozl (Residual sum of squares)

Cou g s
i 3l pIAS o el (g sl e slaesls sauaib 5l
Gl D) sl 53 IS 0 03051 (6 m 53 & Sl
iz 4 S) s e Ll b ol o J S0
5 Dl 5 S o (Gl 28 BB el 528
Ly bl O3l 5 lesl o 6l e S sb 4 b o
Sl JUE o inn DI 8 8 1 3 O s
(el 53 IS L g Cewn il 55 J 2SO L;uow-i
S 8 8 53 050 La il LS @ly iz
3 S 1SS Slalos JUS CLL ands 5 (g 5i0e
O35 o 23 L(1) b e 5l 0By 2l
3103 ,S el gl 5 11 355 sl ‘J@M ala

).)J_’bwabu:_w\(h)ﬁjj_wcud_})uiwdgi‘l_;ﬁ

"


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

Sogtie b Jelatms SLIUS 3 Jlo (il Glofn) o 55 o 2 o

AL o (PUY2) (Sl ) e sl

Cq = a —:a=0379,b=-0918,
1+b(Fr1 )+ c(Frl)
¢=0.676  |SE=0.0259, Re=3.972 v]
Cq = 2 —;2=0379,b=-1238,
P P
1+b| —— [+¢ —-
Y Y>
c=1.194  [SE=0.0217, Re =3.228] [A]

OLE Y oyled Jilesl (bl ) =B 0 gl s s
RGN PSS WP
(b1/by=1/0Y) () yive b JUIS 53 ¥ ol (il
I s s g oS s e 0L gl 28, ol
T 6o 2l Gee S ) b ezl 53 IS 05
L sl o 2o Sl o gl 03 )
bl o 5 dy) B3 4 Cnd oo 20 sl 5 (Y-PO)/W
A B CU RX3) L:j G 3l s sl p3 xS
el Y s (YorP)/Py b (Sl s e Sl 53 500 g L8
Vadl) ooy o dhs Sla o g game Jlie il il
22 J A8 s S s s s o e sl )

sl e.,\;”bjf J..pb- “:M"-’Q:ili BL Jj»s Lo w:uﬁb

Cq=a+ b + c + d +

(Yl _Plj v,-p, Y (Y, -P )
w W W
e(n)+f(1)* +g(y)’

a=1.082,b=-1.764,c=1.862,d =-0.654,e =0.013,,

f=0.020,g =-0.008 |SE =0.0222,RE =2.758]
[4]

2
Y, -P Y, -P
Cd:a+bln[ 2 2]+cln[ 2P 2] +dIn(y)

P, 2
+e ln(y)2 +f ln(y)3 +g ln(y)4
a=0.605,b = 0.080,c = 0.042,d = -0.012,¢ = -0.012,
f=-0.014,g=-0.003 [SE=0.0169,RE=2213] ['*]

a\%

e PR Ry SR R LS NUVIE JUNI PR S PP
ekt 035 5l s 5 ol Jalps alal LS s uane
el a4 rleu'\

bl s bl Jdos 5 Sloalows ool 51
et S b 55 S G50 JUIS O30 3 ) o led
)Jﬁ)ﬂ&w)lw)'lwlﬁl:%%yéwgsﬁ
S s Gl 53 JUS O Gas il 505 e (sl
O Uas Slaye JBlas bl el dlaly 5 YY) L
AL 0 0 alaly ) 50

Cy= a ;a=0.370,b =-1.093,

2
1+b Ll +c Ll
Y, Y,

c=1.052

[SE =0.0243, Re =3.457| o]
IS g3l 53 ) ojlad Glasl (sl cmbio alasly i on
G 3 ol 5 ey Sy 4y il 53 S
o o e Sl 52 JUS O Gas o e gLl
Ao S s (PY/Y))

Cy= a ;a=0.472,b =-0.642,

2
1+b P2 +c P2
Y, Y,

SE =0.0258, Re = 4.207| [

c=0.798
Cy i 35 o odn b 5T gla IS5 53 45 55k Oles
5 ol dunlons Cg glid) 5550 5 sl Llis 3 ol anlons
sl ot Ol bles i 53 5035 Js3 JB (el sdaliae
ERIEIS It R
Gog—iin b ot JLSIS 55 Y ojle i 0y a3l

33 6l ol Sllne =SSy el (Bi/by=) /YY)
53 S Ly (Vo)) Csiml 53 S Ol O30 (6
53 IS Oy Sl s a8 s e Ol (A adal) Cws ol
oy Gl 53355 2de Sl (b S S Sy
G 31 5 iz poly 53 IS L OgesT 5 (Fry) il

53 IS Ol Ges w3l e M2 3 525 e i)


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

VAN 5l /g osled [ otd Mo [ g il 5 (5555108 098 5 pske

-I-_:,.T_q withihs
=]

V osled sl 53 RS O 09051 53 0k Awslows 4l o b lie 45 5,50 sl rslie deslie ¥ ISE

B4r

nas

=K 1 (1 0.51
o e D i

0.53

0z
04 -

0z
i1 -

LY
(=]

01 -
a2

L3 <

1.4
45

o
is
(=]

Y osled sl 53 IS L Oge5] 53 ok drslons 4di o o Jolhs 43 3,50 gl alie awlie £ S

Syl s g o
{ =
s

a3

o4

a3

047

0.4z oR 0.5
il Aol Bl oy g

055

YUM@:&EJ.‘-JJ;&Sbj.LgbyjijaekidrnbuAﬁﬁ%ﬂ&wJA:)jiﬁdLBﬁbuaHu&.oJSJ-

0.3z

&3] LR s

oZe

A


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

Sogoie g el LUK 53 hlo (blr Gl g pm 4S8 u 2 )

0.5

0.4 5
.23
.2 5

0.1

Ayl g

4
057 4
R
J:-dl
45—

oar o= oa3 s

k)

i R AR e,

h52 o3 054 oEs 056

i i L i s i

Yoo led Gzl 55 IS L Oga3l 55 0ud daloue ads i blis 3 350 5 sllas polhs awglie N SS

o S bz e a0l 5 (Y-PD/Y L L b 5 e
CM J.;U;- J"L‘“’l B ol ul:e.’bl Jde u,.o'JJWLA ('Y) éﬁ\

b Y, -P
Cq=a —L 4 L +c(y)+d;
by Y,

a=0.097,b=0.235,¢=0.004,d = 0.327

[SE = 0.0259, RE =3.96] (Y]
B3 s st o b e e a1
23 A L apmly 53 JAS O bl 8 S
Woadaly dos S s JUK (o) 5—iie Sl 5 syl
S ol il i o Il s oS s e 0L
L i sl 53 55,8 sue bi/by oms JUIS (6500 Jule
oo Sl 53 QU L3 O Ges 4 5 gl s Fry
o Sl 3 e S0 Sl Gas Lol 35 5 (PYY))
(Y1-POL G 5 e dsb 40 5l

Cq=a b +b(Frl)+c L +d NP +e;
b, Y, L

a=0.104,b=0.049,c =-0.151,d =0.079,e = 0.475

[SE = 0.0266, RE =7.05] A
Lowg ol aule el (oo polie V) B4 gl IS5 s

el 03 S aslie 3550 glast slis L Juke

ldas Ol 33 8 o sdalive ol abasly aw 5 a5 Ol

9

dmsloee a5 o Ol iT sdas QLA 5V gl IS
IS O DI 55 55 350 slas pislie Jilde 3 el
Al o s ul 3 JESL s s ol s
2 Sl e S o bl (Sl o plnil 1 ey
Sl S Do i el Slosle 53l 5 Sl
syl 53 IS L sl 53 J RS Ok sl se]
5l bl 5 8 I 55 ol Wl pesl JS ule s
O slaosa3T bl Sl ol 3 1y plnil (55 gt
S das e OLES Y Y O la bl s casml 5 J S
sde (bi/by) ik bolo yalin 51 ol Lals el
S 78 G50 Dl Gas S (1) e gl 53 555
Y1 PYL L bl ) dsb 4 (b 5 e glizl s
e T B RIS RUIE A JONI
A3l 5 g 4 OF aaily 5 (YarPo)w

Cq =a(b—lj+b(Frl)+c(Yl il J+d(Y2 P J+e
bz L W

a=0.149,b=335,c=0.804,d =-0.081,e = 0.207

[SE =0.0257, RE =3.82] (]
55 Szl 3 J S L gladgesl gl adss o
(bi/by) (s ie Jols sl 5l ol b s 2lesl IS

sl 53 JUI Ol Gee 4 5200 26 5 < Goe


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

VAN 5l /g osled [ otd Mo [ g il 5 (5555108 098 5 pske

ERTUTE T
=
L
L
L

s 051 a5z 153 oE= oss 056 BT as3 o5 0L

i el Al i
¥ oo sled s b 53 S O 09051 53 0k Amslous a4l o b olie 45 5,0 5 sl rslie dwslie V ISE

0.5

0.4
03

032

byl g s
i
.

=
b
i) ) | I....- a

2.4% 247 025 o 0.53 .53 .57 0.58 167
CEFEE PRUL PR T ST

¥oosled sl 3 IS L Oge5] 53 ek dmsloes adi oo bolhs 43 3,50 gl slie awlie A JSS

=]
in
i

0.8 047 b45 0.5t 053 155 057 =g

e A Al s g

o3l 53 0S8 0k SO 9031 53 0 Arwlows adit o b Jolie 53 5,50 5 gl jralie dslie A JSS


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

Sogoie g el LUK 53 hlo (blr Gl g pm 4S8 u 2 )

a1

2 ] ‘

03 1

i I
i o1
S . - |
u.l - L "‘ -
= a - |
1

4z

43

A4

0 5 i s 041 7] 055 057 058 4.6

e B BT g

ozl 33 J S b g0 go5T 53 ek drslons 4l o o Jolhs 55 5,50 5 gl palis awslie N0 K3

|

E
A=

= = |5}
.- r= L

5T tiak
-

345 a Bt el 051

0s3 455 05 0 oS

i ey Al iy

o lojl adS 55 0dd amwlous adss b lio 53 5,50 p glas prolis amglie VY JS3

g3 S el bl Joe ) pl () )3

(F) 0L, K0 5 g 3158 ol s ke il ()
R slaialesl (1) OLLSen 5 3
I o e WY b i IS0 e glals
s o el pl s sl plowil e 0/0 Ges b e
W SIS o 20 S S ) Sl e 0
CSLIY Jgdar 55 fags cpl 5o e eslanal (glaesls o5 gdoes

sl 03 S

(Y’) ul)l_ﬁua 9 er.;j élﬁob\.} x5 ol rl}u\ C)L.wk:r.ﬁ

=l &bbjjijjbwggwwﬁ.aASJ\wa

\al

53 S O sl snsl 5o Al oy 350 s e
‘}SJJ 9 t/i/\‘ )\ J:_QS &;‘_""'}J.‘.'."lf'- DL JJLS Lt 9 C,.w.)dﬁkg

Cewdpmb 4 CewsVL JUES 5 0 vl o JUK (5,500
3 K a5 QTA_..JQJ sla fass 5 0SSt oS (bi/by)

ol

A 0B yn sl 5,18 L dbe b))
Qg.\_ﬁh‘}f (_;L.heb‘b ‘)\ e:sz:_.,.-l gJJ.ﬁ Jk{ﬁ))l LS\f U:Ijv) g_{i
L ol 0 6)“4':‘";‘ ﬁ.)u.a Lo @j\_} @L‘b W.LS.A 9 ‘J’<J..'>

B (Y’) ubl_io.h_g erjﬁ CJL&M\ )\ salaial b u,:.;u U'~’~\


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

VAN 5l /g osled [ otd Mo [ g il 5 (5555108 098 5 pske

\p)] b‘)&qﬁ} Lf'jﬁ j.h}j% PR En oéwna:‘j_él.b 03 ghowe .Y J}b

: =2 S oy g0l o dsb

s bl slaas 39,8 5de R
(56 5 &) () (e 5le) (e 5le)

Yoy /N=2/8 Yoy —v/0 v /0 AEAKEALY Yo Yo 0 Ve ‘)\..\E.A

04l 4
OE45 <
30745 4
DIE4As 4
035435 -
D043 <
DOEa5 .

Do24s

il g eala e ol Raubs | a0

00145
03085

DOD4E o015 00245 DO34S 00445 DOS45 004 GOT45 00848 Q0345

Al i nphn 3 o L Bl |
0 A.E.gb 31 es el 9 ) bl,&w; d'jj‘.’ Sl u.«L.J,} ol 4.;.«‘;54 9 o sdalin =3 ﬁ:lia duslis N Y ‘_}S.z

0.4 ————

A o eanDa sls il Spulons opd

0.0 5 02 0023
dalh - o aala pde b dub &kl a3

-\A.E.gbj‘ uLé:....,ng(\)&,,!,é e wb‘ﬁe.&: @bu}o.&i‘: odalin ‘_;.\:ﬁ:u.a 4 2o .\‘”JSJ‘:

) Sl 53 ALT o eeds 55 Jde LB LS

Al 5

() sl p 2 pee Sass oI5 bl p dte oL, (&
L) o (slaissd JUIS G 53 (V) sl b sla il
L (10, 1:0.5, 151, 1:1.5) ols b Ciliiee slie L (i

Qoo 0,0035 0004 0.0045

o3 el odalie olde auslis R eR Sl TVIM L s
58 e odaline &S 48 Olan .ol odss S &IV s 5al
3 tmle 5 alde Ols (il Gl S gla s o
b s slie s il L s s 5 gms eld edalie
o iz s LS ol e Jals a8l olie 4 il ol

slie o ls 3 E s pdee s LS 2i oS ol

\Al


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

Sogiin g bt GadUS 5 blo bl sla g, adss G o (o) 2

Lyl o s aldss g o 48 das e 0L Cu e !
23 o Sy Ll sy 5o J S O
BERUR-E L WY N R e L PSRRI ov R RGIOWE D€
S 3V 3 e S 2l U] g sl
bl o ol Gusie e bl s 5 syl
::J?O_A o s cpl s .ol ansly (bi/by) JUS (65 i
S
Sl by 5o J 28 05k oo ladUE Ll 5 5s )
g ealiial Vel 5l sl 53 J Sl 5 0 dlal)
O Sopiie ot L 5 (o s—iin SLadUS Lyl 55 Y
G353 d S L)) ddaly 5l s ol 53 J 28
538 oslizal VY il

T}?&LJJJ\\Y‘ A_b\))labuj_w\ ;r‘}"’“‘ J@'\J_J:)J Al

b 4 o LT el e v/ B S 5 e
@LZ; wlebfju'/ng\f@u)j_bméajﬁﬁjb
=3 30 53 e (gl oS s s 0L (g lel Slilos
denloee b glodalin o5 pslie anglin VW7 jls 500 5o O
i S 5,5 5 01 (SuS, oS ccl sdos S« ok
JJw )\ saleul QJ){ slesel JJCB dl{.; VAR 63 9o 42 bl

JvJ:LvL;c e d"’k} dugﬂ:& L &Ladbli 55 ek &l

S S Ao
JUIE SO 03 e 4 o 5 5 4 o b it

5 Slasil sdas OLLS csline Sl slacud b (glaisd

el 13, 57 Cidoes Lol 5 ol ol oy Jde 035 eslizad LG
sl
o5 sle s sl

P PV ISEIEPPC IEN I o O}
= o sl s s e g1 Py
= o S s e gL Py

S 25 gl 53 JUS O Gee Y,
ol o el s JUS O Ges Y,
o e sl s JUS 5 e by
b e sl 52 JUES 5 e by
skl gl SE
(1) 5,515 s> RE
Sk fled R
35, 54s R,
Ry W,
JE s g
o L3l 53 U Lawse LoV,
O g g3 > 295 53 IS YL A= b
O g g38 Jo 255 53 IS 0 f
o e S ol a0 Rl bl o ang

RO &;MJYLJ BE) JL»[S L Ql
oS3l 53 JUS s Q

il e ks o G

S o pe W
o e S5 )
S e dsb b
S o 22
ol odalie e Xo
ol dnsloms yumte X
S K asly 6
Sl & S oo by Y
o e eVl s 5 5 sue
Sl o e Gl 3 258 e
g o3V 53 JUE L gte o e Vi
O g g3 o 295 53 JLSE ol 4> 3
O (§348 = gy yo ol 5 D

S s g6 s 2 Ges anly sl

\al


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1381.6.3.5.1 ]

A7 J'.:.llgt/fyajw/r.i&ﬂ?/wbcb‘gdj)"us‘bﬂ‘gfﬂ&

salaul 2,40 cl.w

WJYL).}aJ‘HJWﬁJ‘uMwbﬁ)ﬂ%ﬁﬂcw\jdliﬁ&ﬁjjjwwjj\Y’Vq f‘gﬁ:-})lﬁ \

10.
1.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21

e o156, LaS 2 aSils () ol walOLL

Allen, J. W. 1947. Scale Models in Hydraulic Engineering. Longmans, Green and Co., London.

Borghei, M. S., M. R. Jalili and M. Ghodsian. 1999. Discharge coefficient for sharp-crested side weir in subcritical
flow. J. Hydr. Eng., ASCE 125(10): 1051-1056.

Bos, M. G. F. 1989. Discharge measurement structures. Int. Inst. For Land Reclamation and Improvement. Pub. 20,
Wageningen, The Netherlands.

Chow, V. T. 1959. Open Channel Hydraulics. McGraw Hill, New York.

De Marchi, G. 1934. Saggio di teotia de funzionamenta degli stramazzi laterali. L’Energia Electricia 11: 849-870
(cited in Chow, 1959).

El Khashab, A. M. M. 1975. Hydraulics of flow over side weirs. Ph.D. Thesis, The University of Southhampton,
Southhampton, England.

El Khashab, A. M. M. and K. V. H. Smith. 1976. Experimental investigation of flow over side weirs. J. Hydr. Eng.,
ASCE 102(9): 1255-1268.

Frazer, W. 1954. The behavior of side weirs in prismatic rectangular channels. Ph.D. Thesis, Glasgow University,
UK.

Hager, W. H. 1987. Lateral outflow over side weirs. J. Hydr. Eng., ASCE 113(4): 491-504.

Hager, W. H. 1987. Discussion of flow over side weir in circular channels. J. Hydr. Eng., ASCE 113(5): 685-688.

Hughes, S. A. 1993. Physical Models and Laboratory Techniques in Coastal Engineering. World Scientific
Publishing Co. Pty Ltd., London.

Jobson, J. D. 1991. Applied Multivariate Data Analysis, Vol. I: Regression and Experimental Design. Springer-
Verlag, New York.

Lanhaar, H. L. 1951. Dimensional Analysis and Theory of Models. John Wiley and Sons, New York.

Martins, R. 1988. Recent Advances in Hydraulic Physical Modeling. Klumer Academic Publishers, London.

Ranga Raju, K. G., B. Parasad and S. K. Gupta. 1979. Side weir in rectangular channel. J. Hydr. Eng., ASCE
113(2): 98-105.

Smith, K. V. H. 1973. Computer programming for flow over side weir. J. Hydr. Eng., ASCE 99(3): 495-508.

Swamme, P. K., S. K. Pathak, M. Mohan, S. K. Agrawal and M. S. Ali. 1994. Subcritical flow over rectangular
side weir. J. Hydr. Eng., ASCE 120(1): 212-217.

Uyumaz, A. 1982. Theoretical and experimental investigations of flow over side weirs, Ph. D. Thesis, Istanbul
Tech. Univ., Istanbul, Turkey. (sited in Uyumaz, 1997).

Uyumaz, A. 1997. Side weir in U-shaped channels J. Hydr. Eng., ASCE 123(7): 639-646.

. Vennard, J. K. and R. L. Streeter. 1982. Elementary Fluid Mechanics. John Wiley & Sons, New York.

\43


https://dor.isc.ac/dor/20.1001.1.22518517.1381.6.3.5.1
https://jcpp.iut.ac.ir/article-1-43-fa.html
http://www.tcpdf.org

