[ Downloaded from necjournals.ir on 2025-11-18 ]

£y IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

S$9) ¥ S 395 il (IS (i s S (B9 (W9

e daw

T sb 5 A s ol o Guasaas 1Y g 5 B jala

ZA.LS.‘:-

cilise (Lo pluw dawgs 9 (b Cax yiehl (n 5 pre @by LU Ol

by (lises o Jace cgdmdyss Gl sl 5t 4ol (sidyss 555
b ol 1) cnid (S Sl quad pyid a8 al end sleaty liie
Nl Jods ay sl p SOl Juo s Jio cnl cyidgpme il (o0 @iipe (lidlyn
390 §3ed 8 o gle ST e Je (nl (e (sla il 4 il 9 (s s
s olo 53 (Sadyss Sl ailjg, bausgio 35l Can (sdde gy il )3 sl 3L
23 g 4eliyg b youis o o8 Sl ealizal L g p 2SSl Jao slise 2 (o8l g (5
e sl p Sl Jio (228 calpd ol 0sd (e MATLAB Jljil o5 Lo
aljg, bawgie Jide 5 ok dsmsbea I3l p i baoms 15 ol Ciliseo plon ¢ ol dilaie
- Gl 01 i)l diges sbolio (gl olo )3 (oletitiy Do) b (eSS edysd IS GG
S5 S 5K sle (ag) 5 ol o)l edel ey @l o Ao

4.‘&0 a\i)é @JU
VWAV/AY/NY
Wlas 2l sl
\Yay/-Y/v-

(s ollds

S DR Laess sl
iy Sl adslna ¢ (cuisygh
c bl G S) glo S

ol oyl diges dibate Lez o (slp b ypn (B 3,8 I sl 1) odleiiin Nodgn sl S5
S e
hajar.bagheri@ieee.org (Ugtme o3iangi) 3LT )5 anly oMol oljT oKy ol cum guze ()

mh-moradi@yahoo.co.uk

Ooade Sy ol (¥


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Oyl 850! d i [ IVAY ol Y 0yl V1 0,90 sy

douda

Syt (55 it slo g dnsi 5 S Sz el 2 Segs GSR) by (IS b e

2 by G515 ke dx (ol Sy 00 Sy Jgb 0 & cusline pl & IS SR e psrde [24] ol
s (65 o] cmwgs Sl )3 (sloygtS 5 [1, 26] 39 o il dilate o 0 LEl maw S b dy65
5 Conl dgame wlidlon (sla oSl slaws bnyguiS oyl )3 1) g oo plowl Sl sl colw > Yoeme GSR

9] 28l (oo jl 3y90 sy G e et S St shosd oS Sl ol ogMle

S oslatal b (andyss Gl ol (i ol B b ()l Sl 85U (JSike pl p ade jolate &
O Gl ol 6] s gy sl el ey 51in S 5] pmlidlyn ol slo il
il sgate 4 (i gla Jao &l 4 e Slillas oyl [6] cosl oud plosl liis bawgs 0y g 2k oy
So 3 B Slebo olal 2 GSR syl (gl 1y (225 alaly gl [B] p il [ 2]l 035 sy S5
—p Sl e glgie cov gl (ool Jae g ol &) 1) p ST Jae [19] olep ol sloiin SYob ylo;
B L sl don jd a8 5,8 @l)) 950 @ |y Ol p Sl Jao colps [16] o 096 (o0 4l Ol
b« olSial YA (sl ol lebo g b (gl ool Lubol o 1y LIS alasly S, [4] L2, Kem g g bl ooli
9 I3l bawg g oloj a4 dely > Jhe S 0D sy Glea yul e 3 Cilie (ulidlen 5 oLl Ll
Sy ol s a8 S iy 55 L slagy B [14] Legis Gtmgly po ad z5ka) A Jlo o [28] 580
8 oslitl 3)50 gy dilale dlyy (Pl (ysesS) calpd b Ty eddyss B 000 Jao S [7] Lul)en
by 3 505 sytelyl i Jhe cpain 63,8 slgide @yl ar gy wlol 1y Jae [8] Ll e 9 Juili wasols
Al oss &) [10] 5,5 9 S5 4 [15] clgels’ g j3gl  [25] L]y e 9 (o2y95

Shei) 8 o lo ST gy (U s slajiell 4 dtaly g bt gt oo Caple 4 a2 L

T Sy sla SIS ge oty b 03)5 53 3 (ol oo 1y o ol ol (S gb 4 el L 390
{13]udgs [20] gals [29] LUJj ccsrlol cysmm S5 22 itso sl S ol 03, 3 diadbgm sla g, 5 (SRTS)
Lo Vb oas S5 055 o e wlal p oaudyov (il 3y9l 0 a0 [22] Jgelos g (conlingus [27] oly s
[12] olSen 5 cule aiadgn sl SKuSS 09,5 )3 by ol e bl > Lis (oliin sld Jse

SSWggd i Syl 30 b 1y giudysd Gl Glo 03 i Gl Sl (Sphae (mas &Sud e S

1) Global Solar Radiation
2) Statistical Regression Techniques


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

sy IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

il dinte 11] guadyss (U i Gl sl 38 Jve Ko el 03yl 3 500 Slilllae oS )] e
ot Gl b Jae S5 g [26] oandyn (B Wligy Ol slp Soge (s 4l S5 pi6S)
25L o [B] (PSO) "wl)3 glaial g5l disgy K4S 5l o2kl L GSR
@S Jhe g s BLaS] wadn S5 S gl & (BA) Tayss; w85 5l adlae ol 53
Lo )3 0 augs 4oy g ol o odlitwl 88] paws (g9, o olo 3 4iljgy Lawgio GSR )50y jolaie a4 ¢yl
4y caobsl > sl oad Jalesl lul )8 5 cilise algn g Ol sle Cundy b 1 Sz 9y » rllae 3 o5
g 45 dals ablsyy p il Jao (028 (ol pd Ao slate 4y (oolotibey gy SlSi 5 Wy wiyeS)l e
Lalgd &1l 5V ol duolie g diges 3blie (g9, p (odlpiinn s S5 Jlosl 5l Juols osel Cunds ol dosl

Loy e piay sl
sob g il sl Cax 53 g 0l y93 Jolgd |y 08 Al oo Jue slayess Sl sl dsgere el
DS 5wl @lis Cuaw & Sercian clayess oliyd b dcgerme ol oS oslimel olié mlinjl olojon
Wnlgd (g yieS glaygsj wals pioS e b slo JS g i glaygsj ligee YU aeed b s JS il nlps b
4 55 S 5 okl o a3l (sle90s At dsgarme S 5 gt ld SSED oyl (slygs; - 0
S Jud 5l Ml ols @ g9, 5 Sy oS 4 dagl Sl SleMbl Sl g 9 03,5 S o 503 IS Caas

[17, 18]s8 o 515 b 408 cbluns 4 318

O 8l dangs Yeod Jlo ) &5 Wb Cumer s p i gomien w0l S La)ed; ol yeX)
) (olas (Koluar (gomine (9 9 Cunl 0ad 4 pll 138 (gomiuer )3 Juus (6905 s gore J3) 5l w)sS)
pi sl g dige Ol (8l Jolie [21]5,5 o )8 eolatel 5)50 (gils dige Bluo 3 45 > (o plovl
il 048 AN 5 2 4 Juus 9
Adol Ulgn degorms dbw| @
ol sl Clg> dsgoome (SHjln (o) @

by by Jgean b 5 diles 1S5 @

1) Particle Swarm Optimization
2) Bees Algorithm


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Oyl 850! d i [ IVAY ol Y 0yl V1 0,90 S¥

e b Sl 8L jlate 4 (Solued > dsgecme S 0bx) @
Siled ol b Ko Ll @

05 S5l gla e glys e pliscl o

iy o S (S0l B &) 555 o yiae ol @

Gl Ol awlie 5 il (Sl oy 5 (Bl smiun sl obilandly sloygs) 3500 @Bl @

g w28

S oo (SHjly 098 (o gopd griea slad > (Bolal g oyl 1s5 N )5 3)ls b piysN)

i gloyes; olgs & (Sjly polie p VL L glayes; 23,5 (o wyp )il e8) N lawgs 0dd Ca)
wiyeSdl ay o lpe 13.00,5 o Lasude (Slued (sotiue Cus LQ)] Lwg o osalive sla 40 4 ol Ll
Olise olwl 31 bayass 00,8 S5 a8 job ylon .05 o Colia ouds Lol gl Ko (SKoluad 4 1y oo Sldos

sl (e oy s dbgye (Sl polie 5l e )6l g Wed o ] l{;l bawgi 0l Cagy ol Ao (S5l
18, 21] 15 e oslizal 5
Shasike sl nl )3 39290 sl el
(023l b ygsj Slas N
ool Gy lwsi oad sdalive sla e o | Coe sla K6 s IM
wosio e M Gl 5l 5 sl K olass €
e 86 € (gl odd plastiwl slayg; dlass INEP
085las8l Ko M-€ (gly 00 plascinl slayes; olaes INSP

(3lad goomine > (Soluon glad) 5 dtwy ojlil iNGH

La,y 903y Aty 9301 9 o yieuSl Jao (slise y3 (solghudiag asaa hg,

GSR 4l39, bawgio 3,905 jslaie ay baygss winysN ;I MATLAB 158l 55 33 (pwwg aobip b i oyl p
&w d‘}m 9 L_j l; &9 )94.‘.5 ;g.s u]):l ol 0d 03l&iw! ra).‘.miai J-\A w‘).«o Mbu 9 u.o.%‘ G‘a.w K9y 2 olo 2
At 9 Sblom o3 (lhed oy 1l A5 )ke diged sblie cpladb (odlerin hgy (b))l Hekate 4


https://necjournals.ir/article-1-483-en.html

£ IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

dy50 (sl 031> des Cunl ods o3y Lis YV USE 0 el AdE g9y 0 s Djge dilaie Jlaa oLl re CusBge
as oyl wlidlen lojls 5l e g E5,] (s Cugby ¢ b8l Clebo dod iShas g JBlis ol s Sl ol b
Joda cpl jd aed o ol |y adllas ) p3 odd a8 )S Ja 5 b e SleMbl gl o)l (V) Jodo sl o
oz sl b ooy opgl gez (Jloj ojl 9 Ly e 5l gl il o (aldlie Jgb 4 bspe oMbl
3 a5 1 ond S8 smwylis] 090 g (65913,5 0,93 09,5 93 4 0l (5y9] @ex CleMbl .kl oad &l Aiges ddlaio
@l (V) Jgao p> b o3l (6y9] gen 0jL 93 s SleMbl igs 0 00l ¥ 55 5 ) 55 (slo 03> iy 4 Allia oyl
03l 4 )y dme gl A iy (gl s 03l (69l men 039ae g oo 0 Jgdn ol )3 &S yeb len il os
&9y 2 oo > GSR &ljy, bwgio dw iw g prwSSl Jho colps dule @allas opl 5l Gan cwl S5 3
OB o sl llao JI331 o3 aoms 13 ol (53l 03l g o ysii o)oKl Sy Wigas (3olio (4l S8 o S
ol oa &1 (V) dolee 3 [3] pyinSST oansyo5

diged Gblo Cledb! (Y Jgoa

e ol ‘.filaé'();-‘; Job @Jﬂé'jﬁ: PE (m)elis,) & \e; i::; 5L &yl Ye; i:; o5
aan 48.53 34.87 17415 1985 -2001 2002-2005
Sibly g 55.08 33.78 845.0 1988-2001 2002-2005
Sl 59.63 36.27 999.2 1980-2000 2001-2003
Sy 46.28 38.08 1361.0 1987 -2001 2002-2005

[ Downloaded from necjournals.ir on 2025-11-18 ]

A :

Olnl 4l (59 2 4iged yes j (bl CurBigo (I JSU


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Oyl 850! d i [ IVAY ol Y 0yl V1 0,90 ss

H_ S )
- =ATB() )

o o

Z(j P S
cgdaw 59y poleyp > &liy) GG lawgie s H

o

¢ 4iljgy LBl Slelo wlale buwgio : S

dole (595 390 50 adlbs s ¢ ol e G 3 ¢ (59) Job ) bl Clebs Sl wlale pSke 1S,

(595 g9, [23] & s, 9 H,

dilaio )3 (saedy B ol Wl sl Al joolie 8L b & Wbl (oo p ST Jao (28l s 55 B g A

2 o p il dolao B g A g5 ol b 5 dine cllie ol )3 b amls iy i (st <B3 |y 4l 5,90
&b il Bl Glue e 1l o) Lo )3 0l (g dcliy diygsj whayoSUl 1 eoliul b g (HBly (sl o0l
Jlesl Jolyo () JS5 0l osd dumlrs i G pd s Blas a4 Sl casd cs (V) dblee 10 oud &) Gua
2 e @275 clps 9,8 1y Can Gl hged S QB ) layes o )sSl bl 1) oaloidny SIS

lgl 93 oy alls yb & S g H o glagell) wamd (o ol (Bly sl o3l slive o pytaSST Jo
SO HO

(olan i e o j0 1y el cpl odd (6505 o3lul yoolds (V) IS5 5 0 (6505 ol layed plod jd Waodls
() IS Sl Jlages 3 45 yobo lon (md (o0 LY g9 9 ) g8 (sl 03D (gl Mo g bl =55 oy
ok oyl Jlosl 5l oy g (oo Jlos! p o &y adsl (6099 lgie 4 ) g43 sl odly linl 395 g0 089>
144»9: @»b O]9;.c & Cawlio L;lm OKA m\a)f ng lb”.,j)' Cuxo> ‘u"LP )].390.3 5D 04 o3l> uL.M; J>|)n L d;UaA
shad wiys byd slo)l pas @50 13 5 00d oy ol o Slsa (Sl isd (oo GBSl oyl sl
Al ;G050 1 028 9 > b Cloa (SWjl 035 (0 Mg x> clo Clex Wy Car (Koluor somine
bys glge 4,16 Glads sliws aadllas oyl j5) GiBer byd slo)l b anlyd cpl g o Sl 5 Caslio ol 4
Juiel cax &)Y g5 sla oold b diups sla (598 coled 10 .l oo daldl (Cuwl onis 48,3 Jlas (5 (o3 oSl CaBgy
Sl Jaas Cjao j3 g ol dunlio (V) doleo )3 odd iy yad Bun x5 LIB o (W) ond a8 )§ Jlay 5 oo
9 T s laysss 5l oo Coman b g Baome «pgo cul o 3 by (o0 bl & Sl W58 )b calis
Cap pynSSl dole gl B g A culps a5 (o0 LS5 caslie o ol Jpas b Jole 0
uy B @l e sy Sl a4y elul yr ole 53 aljg) Lawsto GSR ond iy iy ceslio sl (2 e


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

sy IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

i oo ol (Y) dolaa L 015
L
OF =3 (Y, - X,)? (v)
i=1
:OT )) 4§
daw 555 2 4lig) GSR ol o (i 9 (HBly polhe iy X, = (Hi)suggestedi 5 Y, = (Hi)reali

o o

ol 00 doy leMbl oL N 5 0lo G 55 a8

Hamadan
" ” - LY
# R
-l Fa y ]
\ ' 3 R 1 '-;‘ i
o ] | wh
a2 il m L I ™ [
= e o1ty L
g ROiANGad B
] v I sy .
o i Wi .
. ARSI
< i w' ]
u
@ | .
02 — Measured :_. for data type 1 == Measured Hir for data type 2
5 s
0.1 - Measured = for datatype 1 == Measured g for data type 2
0.0 ,
1 31 61 91 121 151
Month
10
Mashhad
09 4
"l
08 1 ! | M- - n
i I' e
8 0.7 1 | | ] i
2 [JINAY. ' l FERE
« ;
> = i ( | | r A I ' : : |: lf
| | [
= o L | il | ’I 1N { I | | l J ’ ! :§ \ i
= 0.4 | ' Al N ' - H .‘1"
0}||,§' | | "
03 4
02 4 — Measured ; for data type 1 == Neasined Hi for data type 2
5
01 — Measured + for datatype 1 == Measured % for data type 2
00 -
1 £ 61 9 121 151 181 m 241
Month

Wged poend sl 00313 £99 90 2 lp S 9 H ol 608 05l pdlie (Y U5

SO HO


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Olp) 550 apwic [ AYAY Ll ¥ oylows YT 593

FA
L0 -
Tabriz
09 4 -
\ ” [ "
08 ! "“l k: .'"n
| v | |
1 i 1 I
A T e
2 E L8 £3% F4
P el ERTIY T
xlse ‘A "".‘t'?l'f'“u=
C I iy r“‘E:!,' !
& I ‘l‘,t‘r Wyl b
04 4 Wel ) Sagt b
e y ? v
F]
0.3 4
02 4 —Measu:cd%fordmrypel --Measured%fmdatarypel
3 5
L — Measured 5 fordatatype 1 oo Measured % for data type 2
n-n L) T L bbbl L3 L) T L T L L] L) T L) T
1 3 6l 91 121 151
Month
1.0 -
Khoor-Biabanak
0.9 . B 2 = T
A Y AN A 4
0.8 : = ™~ |‘ : _'f. 1‘ —1
] bl Amy ad Y
g ARSI Y
= ! AW, ufl v uLy i
'E 0.6 - ‘,'rfq" :1 -
mlw 05
S
aq‘g,f 0.4
0.3 1
02 4+— — Measured # fordatatypel --- Measured H fordatatype2
’ HD HO
0.1 + — Measured S fordatatypel === Measured S for data type 2
SO SO
1 21 41 61 81 101 121 141
Month

Wged poenid Jlo> 00313 E93 93 g2 glp S 9 H  auld (608 05100 walie (Y JS

o o

(RMSE?) s layye (pSibs adyy 5 R (o)bol asls 95 3l solisul b BA (oolpiiy culyd €85 e

23] 03 Gy 05 9 a5 4 (F) 5 (¥) ©¥oleo Lawgs RMSE 5 R il ol o)y

1) Absolute Fraction Of Variance

2) Root

Mean Square Error


https://necjournals.ir/article-1-483-en.html

£9 IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

ol g8 aj'x-\ el  proessssEeEesnnE 1
|
' |
¥ |
|
N e I
Y gy sl oy |
T |
foo e g .
I
|
’ I
J.va ) n J‘ AJa' \JP ;{: JL‘{QI : |
I
i : !
. |
emmmes » b ol Sl iy | :
I
: T | l
! | | |
| \d | :
I |
. i by ' i
i --1 [ :
| . ! ! |
I ; I
i PR | | \ :
I I
| Sl g2 g Ko M ! Feighab ||
| : ! I :
I I
I L | y :
! . 2 o i o ’ I
| ) s 5l 1 g L ol : il dhols gl s :
I (f ainy I il '
| | Sy BA :
[ 4 I
| L | waglY gy :
I NI S S oo fii !
| et P il B Sl gl B iy il | 30 sl :
! » 5 r ! i
! (0L e L G 50 gl ! bl G gl | 4
- - |
1 SRR
. T e i 6
I : i
: £l S Jua UL oy S :
' 5 4 |
I "
i ' |
[ y |
| A
G L ol (a5 N=M joliazs]
oy st o Sl | J P R TS okb
i Syl 35la
sots s s i bl Sl oy 9

[ Downloaded from necjournals.ir on 2025-11-18 ]

@ oSSl o (2925 ] pb pdlie (L S (g3l W 130 5ol Jlos! Jol o (VIS

obo 43 ailj9, Jamgio GSR 4


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Olp) 550 apwic [ AYAY Ll ¥ oylows YT 593

n

(Xi _Yi)z
R?=1 L (¥)

>’
i(xi _Yi)2
RMSE = | = d (¥)

(sl i (8o (V) alasly 50 il aloles 93 50 6d i (sl jusito olod)

G gl

38das Vb 53 0ad ) oS bl 5 3)50 o)) Jlael 5 Cllas 1531 25 bz )3 (g alip b
oads QL] cuslio slapiel)ly pélio (V) Jodor ()5 )18 (owyp 3)90 iged o Sl 9y 32 oLy S5
Cawdy (258 olps (F) Jodo e o ol addllas cpl )3 bayps den sl 1) BA [isy cols) 5 Sles cps
ly colpo ol como gl b)) @l xiomed g e wi el 5 o3l b pyinsSl Juo Lolul 51, B g A ol
ebihis dilaio Jlon (gl ol Costy gl a3 o L 15 5ks s sl RMSE 5 R? el asls ST\
ol b ol 4 diges

RMSE= 0.0011 4 R>=0.9912 |, B=0.30821 A= 0.36710 > paldl L e —

RMSE= 0.0014 4 R*-09908 L B=0.39008 A= 0.3329 . bl ol L Ly — 55

RMSE=0.0194 4 R%=0.9745 |, B=0.42148 A= 0.33372 «pous3 o a8l b 3,5 —

RMSE=. 0.0175 , R*=0.9786 |, B=0.30162 A= 0.32846 «K.i5 5 p5 4esi sl L dpuiie —

9203 Yl e REliee e ey sl omd Sletdy (258 culpd 98 (oo oanlia o jobo lon
woBly 0 (65 0l cslo 03l b csbio SUbail (sl BA (ool ol ccplyliy 5yl 1Y 5l o8 RMSE
Gblio 5l 93 y2 45 15 5 laad (gl o & Como I Bloul iy g a8 S Sl jl b e 5 s
4 dsly) Sl Jro slive 2 yp250 ($oitiy ST &S 55 > ol oo sl 0dd odalile Mtk yrsd o
b iS5 < BA Ly ol sty 255 calys el ogdle 48 o Jos ddlato w5 e o o8] clel
o3 Jg cnl 51 oS yab plo lond aunlie (F) Jgan 3 dilain Slaz o sl blio R® pslie g ()bl (gm0

055y b ST @l b anlie > (i 8> (b wae gy ) ead )l po8 calps den g0


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

13 IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

Shen sl o JBlas 5 5,5 gy dopd AAY KiS5 95 51 R? e 95 oy slis yiSlas v (SRT) gbo]
1) ol oBly polie g BA Lwgs odd iw (yiw ole y ailjg, buwgie GSR plie woles jd .l 2o p> YV,0A ply

01 dglia S35, L oyt b sl (F) S 3 (Lol oy

1,955 o )93 cansliols 3, Sos S i (sl il )b (¥ Jgus

sl Jase
n: 70
m: 8
e:
nep: 26
nsp: 6
ngh: 5
S5 Olads 300

ol 4 bgsge RMSE gR® yalie g BA (gdliwing culps (Y Jgsa

e o A B R? RMSE
an 0.36710 0.30821 0.9912 0.0011
Sibly — s 0.3329 0.39008 09908 0.0014
oo 0.32846 0.30162 0.9786 0.0175
Sy 0.33372 0.42148 0.9745 0.0194

SRT g BA sl (29,5 o dmulio (€ Jouo

5 ol s, A 5 o2 R? 33l (g EVUS !

(%)

Jien BA 0.36710 0.30821 0.9912 258
SRT 0.38250 0.24580 0.9662

g BA 0.32846 0.30162 0.9786 7.06
SRT 0.32200 0.31100 0.9140

Sy BA 0.33372 0.42148 0.9745 8.84
SRT 0.33870 0.42140 0.8953

il s BA 0.3329 0.39008 0.9908 4.81
SRT 0.4101 0.3154 0.9453



https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Olp) 550 apwic [ AYAY Ll ¥ oylows YT 593

A4

GSR (joule/cm?/day)= 0.24

GSR (joule/cm?/day)x 0.24

Hamadan

800 -

600+

400 -

200 -

B Suggested values
== Actual data
0. v
1 10 20 30 40
Month
Mashhad
800 -
600 -
400
200 -
B Suggested values
=== Actual data
0 - . — a—— e —————— — .
1 10 20 30
Month

BA buwgi awi (ot (i dlo yd dilje s bawgio GSR 13l (ym daslio (€ U

Wiged byl 3 (ABlg y3lie


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

GSR (joule/cm¥day)x 0.24

GSR (joule/cm?¥day)x 0.24

Khoor-Biabanak

B Suggested values
=== Actual data

[ S

1 10 20 30 40

v ——————————————————— v

Month

Tabriz

200 -

B Suggested values
=== Actual data

1 10 20 30 40

Month
BA buwgi ouwi gt (it dlo 43 diljgy Jawgio GSR ydlie s dawns o (£ JSU0

Wgad e Hlo yd (A8lg pdlio g


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Oyl 850! d i [ IVAY ol Y 0yl V1 0,90 Ve

S S dauil

Jae sl o B8 o 9y 2 olo ) (saudyed (JS L Aoy bawgie 2yl Caa Mta B9y lie oyl

SaS 4l 0ss Byme MATLAB 58l o5 Lo 13 cawgs 4oy b aygss wiyo3) 5l eolitwl b g pyiunsS
ol Lo ol 2 g dulone ol Gilie gloa O dibate Jloz (sl pySl Jao (225 Colpo «sdleiin by,
50 3l oolaiol b (025 calps cpud (gl oyas iyl 3 Slos .l odds b i olo j0 diljs, bawgio ST il
535 oz )3l bawgs (92laiiy gl plad (sl 45 Ll )l 45 )18 w2 3,90 RMSE 9 R” (5lol a3 ls
2 s i 30l (sl el ol 3,Skes b sdmline,eY I 5208 RMSE o 0oy3 AV 1 i R0l
bawg odsl sy (258 alpd o (gl Aullio (izmen 9 (ool Wigel ddlaie oz 5o ol B aw (59
123 o s b duglio ol sl ond plosl adlais Jlaz o (sl g )y bl sl U2g) g )55 o5
SLSESS L dwlio )3 (65 355 LU Gw Gl 4 e L ()l oliul b (028 (ooleidey culps S

5 sl s )50 Gblie )3 powpe s)lel s S)

eCu

[1] Almorox, J., and Hontoria, C., 2004. “Global solar radiation estimation using sunshine
duration in Spain”, Energy Conversion and Management journal, Vol. 45, pp. 1529-1535.

[2] Almorox, j., 2011. “Estimating global solar radiation from common meteorological data in
Aranjuez, Spain”, Turkish journal of physics, Vol. 35, pp. 53-64.

[3] Angstrom, A., 1924. “Solar and terrestrial radiation”, Quarterly Journal of the Royal
Meteorological Society, Vol. 50, pp. 121-126.

[4] Bahel, V., Baksh, H., and Shrinivasan, R., 1987. “A correlation for estimation of global solar
radiation”, Journal of Energy, Vol. 12, pp. 131-135.

[5] Behrang, M.A., Assareh, E., Noghrehabadi, A.R., and Ghanbarzadeh, A., 2011. “New
sunshine-based models for predicting global solar radiation using PSO (particle swarm
optimization) technique”, Journal of Energy, Vol. 36, pp.3036-3049.

[6] Bristow, K.L., and Campbell, G.S., 1984. “On the relationship between incoming solar
radiation and daily maximum and minimum temperature”, Agricultural and Forest
Meteorology, Vol. 31, pp. 150-166.

[7] Burari, F.W., Sambo, A.S., and Mshelia, E.D., 2001. “Estimation of Global Solar Radiation in
Bauchi Nig”, J. Renewable Energy, Vol. 9, pp. 34 - 36.

[8] Chandel, S.S., Aggarwal, R.K., and Pandey, A.N., 2005. “New correlation to estimate global
solar radiation on horizontal surface using sunshine hour and temperature data for Indian


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Yo IVAY ol ¥ 0 ylowd VTV 0,90 / (ol 2] (55550 4 i

sites”, Journal of Solar Energy Engineering, ASME, Vol. 127, pp. 417-420.

[9] Chen, R., Ersi, K., Yang, J. and Lu, S., and Zhao, W., (2004). “Validation of five global
radiation models with measured daily data in China”. Energy Conversion and Management,
Vol. 45, pp. 1759-1769.

[10] Garg, H.P., and Garg, S.T., 1982. “Prediction of global solar radiation from bright sunshine
hours and other meteorological parameters: Solar-India”, Proceedings of the National Solar
Energy Convention, New Delhi, Allied Publishers, pp. 1.004-1.007.

[11]1qdour, R., and Zeroual, A., 2006. “A rule based fuzzy model for the prediction of solar
radiation”, Revue des Energies Renouvelables, Vol. 9, pp. 113 — 120.

[12] Mellit, A., Benghanem, M., and Bendekhis, M., (2005). “Artificial Neural Network Model for
Prediction Solar Radiation Data: Application for Sizing Stand-alone Photovoltaic Power
System”, IEEE Power Engineering Society General Meeting, Vol. 1, pp. 40-44.

[13] Newland, F. J., 1988. “A study of solar radiation models for the coastal region of South
China”, Solar Energy journal, Vol. 31, pp. 227-235.

[14] Ninomiya, H., 1994. “Study on application of AMeDAS meteorological data to the simulation
of building heat environment”, Ph.D Thesis,University of Tokyo.

[15] Ojosu, J.O., and Komolafe, L.K., 1987. “Models for estimating solar radiation availability in
South Western Nigeria”, Nigerian Journal of Solar Energy, Vol. 16, pp. 69-77.

[16]Page, J.K., (1961). “The estimation of monthly mean values of daily total short wave radiation
on vertical and inclined surfaces from sunshine records for latitudes 40° N -40 °S”,
Proceedings of UN Conference on new sources of energy, Vol. 4, pp. 378-390.

[17]Pham, D.T., Ghanbarzadeh, A., Koc, E., Otri, S., Rahim, S. and Zaidi, M., 2005. “The Bees
Algorithm. Technical Note, Manufacturing Engineering Centre, Cardiff University, UK.

[18] Pham, D.T., Ghanbarzadeh, A., Koc, E., Otri, S., Rahim, S. and Zaidi, M., (2006). “The Bees
Algorithm, A Novel Tool for Complex Optimisation Problems”, Proceedings in 2nd Int Virtual
Conf on Intelligent Production Machines and Systems, pp. 454-459.

[19] Prescott, J.A., 1940. “Evaporation from a water surface in relation to solar radiation”,
Transactions of Royal Society, South Australia, VVol. 64, pp. 114-118.

[20] Samuel, T.D.M.A., 1991. “Estimation of global radiation for Sri Lanka”, Solar Energy
journal, Vol. 47, pp. 333-337.

[21] Seeley, T.D., 1996. “The Wisdom of the Hive: The Social Physiology of Honey Bee
Colonies”, Massachusetts:Harvard University Press, Cambridge.

[22] Sivamadhavi, V., and Samuel Selvaraj, R., 2012. “Robust regression technique to estimate the
global radiation”. Indian Journal of Radio & Space Physics (1JRSP), Vol. 41, pp. 17-25.

[23] Spencer, .J.W., 1971. “Fourier series representation of position of the sun”, Search, Vol. 2,
n.25, pp. 172.

[24] Tiris, M., Tiris, C., and Erdalli, Y., 1997. “Water heating system by solar energy”, Marmara
research centre, Institute of Energy systems and environmental research, NATO-TU-COA
TING, Gebze, Turkey.


https://necjournals.ir/article-1-483-en.html

[ Downloaded from necjournals.ir on 2025-11-18 ]

Oyl 850! d i [ IVAY ol Y 0yl V1 0,90 Vs

[25] Trabea, A.A., and Mosalam Shaltout, M.A., 2000. “Correlation of global solar radiation with
meteorological parameters over Egypt”, Renewable Energy, VVol. 21, pp. 297-308.

[26]Wang, J., Xie, Y., Zhu, C., and Xu, X., (2011). “Daily Solar Radiation Prediction Based on
Genetic Algorithm Optimization of Wavelet Neural Network”, International Conference on
Electrical and Control Engineering, September, Yichang, China, pp. 16 — 18.

[27] Yazdanpanah, H., Mirmojarabian, R., and Barghi, H., 2010. “Estimation of solar global
radiation on horizontal surface in Isfahan”, Journal of geography and environmental planning
(Persian), Vol. 37, pp. 95-104.

[28] Yeboah-Amankwah, D., and Agyeman, K., 1990. “Differential Angstrom model for prediction
insolation from hours of sunshine”, Solar Energy, Vol. 45, pp. 371-377.

[29] Zabara, K., 1986. “Estimation of global solar radiation in Greece”, Solar Wind Technology
journal, Vol. 7, pp. 267-272.


https://necjournals.ir/article-1-483-en.html
http://www.tcpdf.org

