VPV b Ve ojled cpgm g Con Jlo bl iz pole (6005 Dlidos 4 00
Q‘)-Q-; ‘SLEOL».’«&L» 39 ‘sj)ﬂ S ya0 g oo lw 4o 3B ‘5)Lw4.~o.e‘; gs".‘:‘“d&"‘

VE-JEIY sl by VE- VYA allile el ys

FYo-fof :wlxie

Ql).ﬂ ‘Ql)'ej e Ao oKisls ‘djl*“)'ﬁ”i‘ 9 ‘S)LAM IRV Lg)l.mm 6)':5‘) 69—?‘3‘3“5 :¢;5lS.’> w..b.o
Email: M_zekavat@sbu.ac.ir
Vol el g dapd olSils (g5l o 5 (g lome 0aSizils Lozl 13l o yguaie
Email: m-tahbaz@sbu.ac.ir
Ol el e i Sl o8l ¢(g 5l s g (5 sLore caSLaily HLuzsls 1 Jadle Lo yuxo
Email: mr-hafezi@sbu.ac.ir
ouuS>

ol &5 GlaigTa i led oo B pan 1) 6551 51 93L) iy &5 Camwl (2 aLAS (o Fiees 31 (S Lleis L
G lwdingy S50 Jolds 1) (6551 B pao I wuoyo B U ¥e (uSlo Hobas by sy ;500 & o (i
b ol when by o Y5 41 o Ao i Lo e IS lesS L 35 (6551 B o 9 L 4l 30
O30 2 935 3 y3lo S lais o 4 Com lods b (6305 )18 Caumbgn 13l (w2 Gz o Lol 5|
a3 Conl Gl e 33 oo GiaSme Slai T (slbplais e «5aind e3game awl (555 G e
Sob # oliiil b sl ogr (Jlae 9 Glojlw soedld gygle 5 » (o g (Aeloxi- Shogi Gulini
Bl 5l Sy 5 cnl b (35105 chlizko glrodls cugliin 505 )58 slocuign 1 3 alin (SgSam
ol oo plo 5 Shuloyw § (alo)F G (Ol olasi Ly j Sl (a0 Ceolons
5 coliiwl b s el H35 S 50 LT g mS 8 Caxdge ] Wgldi Wi g cog b wiled
3 (S o gl Lo 9 armslimo LT (65,31 B pae 3f500 oy (1520 )l 38l 5 50 (55l
IS VPV N oo sSoly YAV T V. Jlois sloSals JAA B3 b (655 B pao uSilio 45 ol o
b JTows! sl ply ¥ dgus s (Jlw 30 @iyoyie p sl Wlgels YOFT 8 LSsl
e V5l a (Sob aiiS (0 Span 655 (290 S el I b ey B sgus (Jleb gl
9 g Jloub 4 ¥ 51 a5 (Soby g ouSileo 31 it o yd W Togu 1035 00 195 058 g Cgix (Jlod
GBSl D (5551 comz oo LS9l 03,13 B o 1(aKilen 31 %08 oy B 390> 03545 o0 590
i3S o0 C (6551 oz 1 00505 (00 195 x5 gz 9 Jlod gz a1 &5 Ll Sebi e 9ix

2510 §551 D o pguas 30 (6 i 3 5dos logos (g (SloS gl Azt

S35 ez e pletS e Sondgn 15l B ran ¢SS pletSle 1B Slg ualS

Gl e 9 (6 Lo 00Siily o Sy dgeds olBSls (Sl g oyl 145 1 ghmme odiunn 8 .


mailto:mr-hafezi@sbu.ac.ir

V¥ sl Ve 0)lad g g Cannt Sl e plidl i poke (90,18 Slidiond &y i Frs

doddo

u‘)JaJuoLo 495;0)5.0 QSL"“‘S dl.bu}}.u o).vjd.u 9 6)))‘ d)..a.n w.ﬁbls la a..\,,‘o)f u.cl.a &of OMT
Caod| gl)ls alidee Ol psd & azgi b (65, jidu Copoe aS |z w0 8 18 s e alise sl jiso
3 &5 0SB ras sl itu (p e 3l o bplaSle (00 Y10 s 5 g L) Canl g0l
S35 Bras ;0 1) (Solite pea o] ilisie sla Sy Jlo 4 calites slo)eiS )0 a8 aiil oo o e
Brae (A8 Y-V Ken 5 9,505k Ludo) cunl ools plais] 093 4 s sl s b awlic o
21y 6Al Bpan &5 il oo placuld dlex 5l 6501 5 olidg) ol 53,5 05 il slad e )S
Sl slad ol 5 cam (Bras 6550 S de slacadld le jo as oo S8 SeSs slagyleisle
09 4y |y e i g9 ool el 1) banleiSle ol jo 655 Brae S 5l doye £ v ails
p8 g oleasle Jhaiul esou lessle (idu ;o (YYY VAU D i3 5 lb,e) w2 g0 olais
Eaog0 & i>loy (VY VAV S35 s33e) oyl 1) (6550 i (65,80 AWl ey 5 pleisle
el Cal Pl 5 (6598 (6 ol 3l et Bliis slaojex 3 (65 Bras (g leane

9o ol g BT laaill 5 a3, 13 azgis,50 Wb a5 jebi] ol Lo j9a8 5o (65,0 s
Byae dwo,o ool il ansls 5L ol dalies a1 5o 6550 o5, @ lg axg3 5115 p0 00 o)l500
Sl gt Colu dl> ey 6550 ol cwl eols plaBl ser 4 5w 5 S i |y US55
sladdie le ;0 055 o )18 eoliiuly g0 pleile (Srae (655 Sysoar o pe s B 0 5 s
BUPKCCO-Srp-S St P OVS LR CEL SR JUEPIPY D IL Spcor] PYOWEP SRR UK SIS SHEUWIPIN U-E= TIPS ¥ R U0
Jolse 51 (6 a5 lagylezslo cplple «V-Y VAR Sen 5 solo,8) aiil oo 10,55 1 slofng Connl
doyd Be-Fe ogus GlaldS slaslE adg 5l g doye BT sgas 0 (65, Gras il bllsle
oleizle (isw 10 655l 51 as )0 YY sgas 3 sla Jle 65, aelisly aly 58 b jelS jo ol oo
Sl 5 Gl )l (FeSme G T ] bplaiBle Glgice G o 50 05l o0 b pas
3 SS 2 Gil Bras Gl gas o sl Oladss ax ST.(EY VoV (L Kan 5 (390) 0,5 o
Sl oalpll eSS 0 aS Sldllas 4 azgi b Lol ccanl saiipll o, 9S8 dos (gl b iou oyl
e sl )5 e 5o G55 Sran ) e G2t (SeSee 6 b slapleisle ciF g o0
YAARER T L RV TS IRCCOWE S N

Jolge aws aw 4 |, LQ:Q] Slgse a5 8l Sy iz Jolse 4 SeSuns loizlu SO 0 (65,5 B pas
4 Olf o0 wilise i B Vgane &5 (2,1 holge aloz 105 et laiSlo 5 Sl (2,15

1.Satrio et al
2. De Lima Montenegro
3.Sharif and Hammad



fYY Olxtd b lsslu 5o 6551 B pan g Colw ag 3 6 5lwdiats (w5l

) Gras 6ol 5 o3 (Sho Sl Slass (rizmen 23,5 0)L81 jolme slaly Cundse 5 (oonldl Ll
S5 alox 5l Gl be la S g el & 5 Glexslo Jolse 550l Ll Jalge 0505 55 o5 o
o lse ol Slaisle Jolse Conl agd Ll o5 lizman o)l o)ldl g il bs, 5 pllas g5
Gtz 928 4 1) (65, Bras Wil oo oyl o i b plaisle cons oL uilcws a5 aiil oo
S5 035 o laplaitle oss o uilin] alex jI il Jolse olazsle Jisy jo e uals
pac ol 56 lidg, 5 (GHlaopasls (slopinmnus 5l oaliiol 5 (il Gloaily b (s)l8) p3l5) b 5 (S5 Dlegers
Gl Sse 5 Bale Slettle Sligad 5 wlae 15,50 pas plaidle o &80 1] S Sule
¢ gSime slagaine ;3 G Lan 5 55 5 0T Bpae 158 (o9 e splozslo S 4o (55,31 S
@ by ol Sole) ogar 50 GileSin b poe ol )0 5 (SeSe slauxly bwgie slun) (o9
A 5 wgd (g8l B a2 5T 928 Glapleitle 2T AT e o w55 Sras oS
OV AYAY o San 5 5,li8) aisl g5, B 51 (o uTslr (ol sniianslis o6 s

obej »o plexle )3 G5yl Bras gladnie LalS gl g G55l Sras Rel Cex Oloy o
s ele; pleidle ;o (655 Bras iluding )0 &5 ot SIS I (ol e gl adsl (b
OlSe 5 olall) cesl plaislo 5l sl oy ooy 53 51 Bras 1alS cusl pslol (T (235 ks
0535 slaplaisle o (Brae 6550 Oliee 5l (B30 5 G, bl 4z ST pgas (nl ;0 (FAY VYT
OS5 ol Kl g oadplonl 2588 nlu jo &5 Slalllas (Jy cluncd (o iwd y0 $9b Bjlas 51 Sy 5o sl
Ol 5 ol T ey 5 45 7m0 3l (ol op,F o jlae (slp ailiwr (B pme (53,1 Hlake o
sl adls blijl lge gloyw 4 gobj jlade 4 Wilgs oo 99d c0 Bpan Jiule )T sl a5 (5,50 5l ke
Slpdd 4 26Kle> sl alize 3bln ;o bplasle 7)b 4l 5l glax a5 was o lis 9090 ()
L 655l Srae psradyo ;5 Glosed O ke 5 Lalss Coenl il atils 5,8 K00S0 Ll (ool
5 ol slp ol )3 655l Grae Gl Gileare OF - Glen 5 58 ws e L
3 il Jolse o5 el plazslu 53 6351 Gpan silotiy ulol slaalins 1 (S 3o ialos
leaslo il S b ghe pleisle ()b g mhe e JSis wlas g slge alex
5 P SNS) W NSl aey nl 55 g ooeyes Jld SLpis (@iald Q> Slogas
Grce 5 sy sl il 5 @loxs b slabs, 5l eslizul 1 OY-VE ¥, cols
ar bl 5 pte D550 5 ol Sy S oS5 ()l & oS 5k g oS el el o 655l 5 (55
J2 5 b Oles 5o 9)crlil (FOAT Y VALY (LSen 5 92). Consl (Mhodlir (oliie )3 a2 9 (o whaw 5o
2 SRS ked sed Saley |y siloanr 4 barye Jool (S alidee (>lie 0 Sl o )
3,5 b A e o | bedlen (sl Ol oo 1610 po e 5 S al> 5

1.Al Mudhaffer et al
2.Chou et al



\F.Y ).ub AR o)l.o.a.i‘; ‘ﬁgmgnghu ‘@Ldl)» p,J.c ‘séﬁ)lf iy 4.’).......' fYA

Jlos! 551, 551 alS 5 s3lotigy el Glyion 5 widlioe el Jlo o pleisle S o
S dee golil g ols Glesle ol Tal ded laylis g ol ado> o 4 ainly oyl 3 cpl Ll ogad
e ;o 55 (65, Bpae Cole; W o)l vz al> ol 13 0)ls d92g cle Sl iy 5 (b el e
1 o e Sr o 2] e 5 Bl 595 Sz 5 plaisle s adllas ol 555
Ol d Slitle gl i Ol (VYA o) Kes o olleala)) ol plasle Lo o) ke
S sy ol A Gadss Bilge 0 aS Cuwl Sladss slaais; )l (S Jleix! slaas ;T 5l slacgee
argisyge e A ans Sl plaisle jo (Bras 55 geoge o oue phaie slagtsy, 65 B
i 3050 & o i oyl (V19) | olKen 5 o 155 & arg5 b Cool 4,515 (lins
GBSl 50 el a8 Felosl (VAAY) TS 5 59,50 Jawgs a5 Cawl igh 4 bogs e ol a3y
Slesliul b cnlin slad 5 anze ( olidy, Bual by S0 5 o wib (b sla e Sbag 4
bt slopn sl 5 655l slesluas 58l Yeoo Jlo oo 5l .l szl gilwans
03,5 s Sl Slp foie balnl g by, o (V171 LSen 5 (o8) <8l 6 pfeidar (I
el 0] 3929 4 Hleitle jo ales 3l g calises oo IS 6l hdig iy, Wos 055 el a5 (glaigSa
i Banl oy slopt 5% Bane 08l o] 1 a5 B iy LIS a0 45
s |y el anze 5 uiSls ol amonions sloasls, (55, pn Jobis sl al J o5
2 ol Gileaig 5 650 cony ys""“’ & Wad oo wiSbe Slofy Sliogas L aplaisle (lpl jea8 5
axgisyge yuoS (aslh ool olse yii o aldl gy Jlad 4 bl At S ol ke >y
e 3l s slogele 50l g o515 (e Sliogas 4 g b el e el 8,518
5 bzl igolatdl ibide ala Shy 4 4295 b Gl o Sl s (o) p BB 990 Sy a0
3 ol Gileaig 5 G5l Bpas a5 il pwlil 5 ppe srac> Glils bleSle ais; o (oS
Srae s cSbe anie oeal (ren 4 az gl b Luly cal jo o) ol Coeal 0l cnl lagleisle
Swgisle Jlw 40 65,8l patli 4 azgi pac aST iz sl ol Gl jpl ol Gl le SO o (65,
o 5 lad drlye 50l ol b1y e Sl Sy su] 4o Wlgioon (6o 0399 oist
OIS R 50 05950l 090 had (guz aliae o 4 b onl Slagleitle )3 (655l Bras g (il
doslugale 1o (65,50 o 4 4z g pae Do )0 g osly 5 ,muS ) bjlugcsle Wy, cames i34
IR 50 6551 B pas it Dlsi b a1z siled oo 90 ke cnl )0 o ol oul o
AYAY e (LB g hws) dles oo Bran |y (65,50 o yo Yo 5l in 50 leBle ise aSIxill 5 el
N5 Wi e 5 0392 Conetl Sl (Sl Bk 5l (655 Bran siluding (omp 5 4295 (AT
el g oo il b o 5 lhed el slagleBle )0 (65, B ran cpl pogdle ail alils 42 e5 LB

1.Shietal
2.D'Cruz et al



fra Ol bl 13 (6551 B pano g Cbw a3 (g jlwdingy (oSl

B ot aliee S 1) ga050 (pl g a0 e (i ) Rz i plal G950 g Coal S0 £aoge

w‘ o\)}o.;
S ol pose 0y90 855 Bras g Cle abie (gileaige [l g by, Wl oo Gubiod ol (ol plo
695 Ui (sl yue Wl o0 9050 (nl led (sl g Cupae |y I3 53 Jolaie (SeSis leisle
w55 oS el o it bl lges L, ol 55 03 13 (65,0 gy CBye 5 plaitls Caio axws
Golwaiage 0y s 5o Jsglaie SeSe Lot SO (6,00 10 50 0,90 (655 Bran g Cle ae g o
oleisl 6558 Cumdsn il )y (g5 Bpan il b a5 col opl Bei ol Buw So,8

Bg s g ateine (65,5 Bpan Gl 1 )35 g jelre slapleisle 4 o

ok wlool

oL 33 (6531 b e (53 Liinty

oIl (ed 655 mlie Casgame o551 Sl Rl 5l sae) 5 Sl 9Ky, lialaisl
s ey o0 )5 5 (S0l Alias b oo o o3 sloams o (651 5k Sl g Coial pas 5 o cad
2oy Frooga 13 SeShs 9 )b sbapleitle (idn ol> o ot (6551 Sone 0 waz 5,505,
3 o gl 4 pad Bohase oS Ceul edly plaidl 33w ) leygtST pAL was (555 Spae ]
5 dezeym) el plliolinl plasle jo 655l Lol Jyus 5 @5l Bpae giluange b,
Y AYdaSle

ol 1 Gilisen ol 5" ooliilsjgo (6531 By VY 390 puiiins é jsbods aylazsles 5 Ko 0554l
Sl ol 7Y Jolas 5 Gioloyw 5 Giole,S slp boleisls [0 saidd pas (65,50 chal 5l i 00,5 o0
Belse il o lagletsle (a3 D9y 54 sl Bilas plo lp o] 4k 5 s,
Oltle Pk g5 leisle 6258 Cuz 5 S i dome lamsl 5wl Le oS Wil 13 S55LsS
O YRS 5 ool lazslo 5l eslina ogmi 5 5,05 £

Qleile 65513 Joo aloa 5l (alge (58,5 513 0 b lgs oo 1) Lapleitle )3 (6551 Cu e ogdleay
oS et Qe Jome QLG 008 c) 103550 (Slusls alire Glaptuw 5 Glaisle idg
Lulys 5 0aisS e lailo Gidig 0,5 on S8 e o o pleisle a5 col a5 o Lyl,s
5 B3 g (sl &5 Sl SRS wing o Sl 0 b cpl Sl Gletle Sl (e
Sl Glaptn S (oo dobe SLbI Lo 5 plasle S 355 Bib g0 G 1) Sl
S a8 bl b sl SLbl ganl b Sl Jpax LB 55 5 Giale)S claloy 508 00l JeaSS
aisl gy ol e clasie 5 pleisle ide @Beebl b o LSS glogimms ol 5l oolil
3L oad b ae Jalse (58,5 Sl s g Gl STsile), Pl ) 655 B pae Ol oo
s Jalse b BLs)) g g Jites ek (SeigyiSll g (Slfle sl 5 plaiSle by im
5 ol ey o5 ke ST a4 Lol o 65,0 Gy 45 5gy e Wl sl oas b
OYAY6 o>



V¥ sl Ve 0ot oy g Camnan Jlo coldlir poke (500,18 Slidiond &y i Fre

ol b 50 (655! B pan (g jlwdday Cood
Gran 53 ol 5 by, 65,54 5 35l 5 byl Sl (655 Spae sileaig 5l slaie
b oarol> ;o (65,50 aw 0 655 lide ol 0 miew e oozl ! 0 A el | OS>
Cyouiia a5 Loyl 5l eoliiwl oged oy Fooiby (65 S uioes dasl> ] Gl SULl 4 axgs
)ii‘b J.n‘s.c » | LS))"‘ )‘ C...?v..al) oolazl )‘ ‘5..4[.1 £ G v‘).ut wﬁls ).u 9 LS))"‘ @L..A W)DU w.:alf
LQ,.):U ‘LS))“‘ )l L>:U 9 CA.M:)\) oolaul u.)‘ (f‘\ Y‘Y\‘\ubfu‘) 9 9.094.0) | ).Ia.)dn w).‘aw 9 uL.?'
ST el s 5 oEen gl il i 4 yeie L sl drelr oyl damsg g Sl et edite
@3l S ol Bpan S5 amacansy GlaFodll S g s sl il prizmen 950

099 ..\sz|5,>

ol S5 53 (655 B pan §5ledinty S Joeo!
alisebgs ol Gl YL Gleaily b glaz b bagleislo sl ol oo csiloaings Jeol cole; 4 azg5 b
5 oy pald ) bolasbe was Glagsh @ oontiy s Ol L5t 8 Semse (530S
i ol (Sae Jlojpa aiilpe 4z g BB wpsloe Jos @ oty al 5l Supe o e gzl 0
Qo) B0 dgas 4 Ll aS dlols sle pead o Ll all i Sl age sbogleislo 5l san addl
5 Syl g (Sl Slaptans pog FSzsS ol e 5 wil Jyeme ploile Sl 5ol e
(F YAV L 5 5 9)cmla ] 50 (6550 oS B pan
508 ol 44z g g et o Jgol (B G slrplaitle )3 555l Bpan (gl b 5o
OYAF 8y 5 50 &) el 5 0)lae Juld a5 o )ls

RYWIEE O] I E 6‘9—“9%’1 Lyls sl ez le g less u>_'>‘).b e

alls |y Jlo o e ob g o oz byl i ay G a5 00d Ol g6k leisle g g Cons @

asl

OS¢l oolaiwl el 5 )lse g ool alo g s 05l o

355 S pSos e Slamgl Ssut ln S 5 (ol 5l e

95 osliinl basle 5l sl (6531 Sl b ablio 5 (luasl )5 00l o3 Sl Qi S gl e

S9 e $5 51 Span ol Sy pleile g g mhaw g olal @

b als lea 3585 5 6551 Sl B ogd B Ble g pSome leiSle idgy 0

Ak Rl Gl 5 Dl B eadl 2l ooz iz b g0 ated Sjpot oy b @

1, Somu & Ramamritham



Yy Olstd b lsslu jo 655 B pan g Colw ag 3 (6 5lwdiats (w5l

Sod dingy 3 g DAl 5 a8l alS T9a 3945 U Wigd aisge boo iy oy @

S9b ool pleisle )3 (Sl 55l ilwe eSS CeblE e

ool oolainl lezsle ide jo slowizle izl lacas gundi o Ju @

9 oolittl (ISl 2> gy poge jl 5 Wsd (b o jsbar bgogys @

Sinles g &)siie plaitle w28 SilKe Slacasl ololb LS plaisle slb o

Do

ol b ulojw g Galo 5 53 (6551 B pao gilwainge A5 Jse!
5 S 5 JAS 5 lm (oo o, o ey it dyp (slos 1 ele oz 4 oozl o ol Sl
slaces,d 5l ates ol lanl a5 canl g 655 Gpae gilwaige Jpo! 65,50 0 o)l S o
a pladl e 5w Sl anie Gllo bog o)l o slanie a5 wigd a4 gileaiys
Slhalole Glalorw 5 Gale)S 5o iloane Jpol -l Jos a0l 5 lawgie aje b glaces )b
YAV (gaa)
Bl Blol glalad § w)p acgome slalad a5 g0 (pl 4 blsle glad o5 aiys o
g
Oiale,S oS 50,5 e by aiyls S CH I bl ads o oS (o 5loaige
il pdy el @3 @Blge jo Lid ) pleisle Gioleyw 5
(G 9> u:'.'.)‘)> Gl g laa 395 e malS Lo laisla &9 9 ks.’.)IP syl juals e
s Gl ) (S35 5 (Sl sl
el T Sl 5 aelll (leisle g5 el 4 1 Slagul 0T}l Slbee 3l 6pFop0e @
g oy 35 Egalas 505 9 Sralepw 5 plale S (b,
WS bl |y Sliad gy los )57 Ol a5 et 5l el S Sl 5l ooliiwl @
o> b lae g9 Lulpd g olaxslo a5 098 366! o3y il onl ools JL3 Jluae e
il a9 Saabon bl Sl Slacnl b oSl
@b Ol e |y w581 g Jl5u g GleiSlo (25350 5 hlug 5l eadal &)l w0l (SL5L e
2,5
Sl Slele jo Oligzs o 515 51658l (g5lwo 3 b 1655 (ilwopusd Sl 0,5 ool 3 @
i pll 50 igd o0 033 5 5)910,5 59, )0 A5 G yeB (65, 9550 50 5 Ab eales Blas b
W) JQ‘P (_g)jo).e‘J LS'LJ—‘)*C olelo 9
D58 o8 Do g0 (p) eaiSlas polie Bkl J3ls sblad e byl JRIy ety as ol
Gl g S 5 090 g S i )0 w0, o lgo el coisS las ‘5’L¢.~>Lw Szl g pole s 1A
Bl e Slisle Gzl g polie cul lao g Oyl jae Callas 5 0uiS s SH0SG L ol



\F.¥ ).ub Voo los ‘ﬁgmgnghu ‘@Ldl)» p,J.c ‘séﬁ)lf Oty Ay Yy

N oY1 e 5 5) wil s wdlel Lalsds a5 by ] oo ] 5 0398 o i 8 Slasie gl
I

0958 el ¥ o 655 Brae  beo ey e Flcw)n dne) 55 OVAY) 0ol (6 5 5 (5,8l oo
b mhaw 5 9500 (oo 2 bo 2y oS ol (i e 5 Jotao wogboye g 05 o SAS g 05 s
Eis)) 3B (VYAR) lSan 5 (5)0b ol 0uttil)] 9 pm 595 5| (550t (SRl o950 4 428
sleglazls o col 15l (Sl @ls 5 Wogad (qwyn | @55l Srae » i D FoSee slals
5 oilyee s [l (cwyp0y00 Slagleisle (o 1) Bpas g @ik T-Y Gl bl
g ol ind (gilwaigy a5 wd ) F dses oo oy u>_'5)\).> o, os (gilwdings oy ,0 (YWAQ) o,
@l Ay e alS a0, 0 TV ) 0ty U5 ()l JU o b il oo i oo L oyny Jdy
sy o938l Jg w09l co JUl oo doy0 B0 350 alS cel pgo Y 0,5 adlal (gubow oyl
oy 5l S)see yp Al 4 azgi b aS Wkl ellizee (WSS waleE oy 0 VY I S (6,50 s
L 50 4 5 JU! olme Lo 51 lao oty o Slae arils anlads slabisdle bl _ials laaY Lil53l L
Gl Gleitle Gy (655l Bras gilwaigy owyp ;0 (WVA0) sold 5 o) STas 09 dales a3 L8
Copde g Bras diw) ;0 cewlin (g,a0l, plol L aS wisls Hlis diadigd Coyioe plimew 4 4o
S92g 4Vl (g5 Bpan doyo Fr b YD 5 i LialS olSel caiedign (g, claplaisle o (g5,
09 By hen primes Sl alidg) g llere iR )3 (29280 Glie (i g atily
baiste )l (paiz ) lanlie (i a5 wlos So )l () Sen 5 gl gk 4 (o ;5 (VYA7)
wolaidl 65,551 9 55,50 Judow 50 (WYAA) o) Ken 5 (g ailon S &l )l 1) sadanslils Liis g 99290
6551 BT o yiion a5 Wsls (iS55 S e 5 Bpan (ileainge Hohiteds lettle Aale S s
ECE 5 analo b rizron alloo OlyslS YAOIFY AAMNAL o5 5 & 5 w5 al> o 4y by e (63,557
it 553 el 5 5ttt & 5 S 53, s e g 5 o] s o 5y i
sals> falS 4z BB (le a1y (SOl bz g9 50 pnds a5 ols (LA (VVAR) guiites 5 (Jgtie
bor B oy Frovgas o Gl o ()l 5l (SIS ol g opmny (05 (iRl Lol
Dglee )b (Rl ao s el plaS e bajles ST, )0 d Gizme g oy 55, » Obasle 352
Gl 4 Ol o oy Byl 5o 0oy A dgas (21l sl e i SBIl izee
LAl Srae il Copde omyp 50 OF ) (Ll 5 (ponSo a8 0 S5 lexsle L
Gilodinty Copde sloazlis a5 wis S a8 gy Sl ookl b jhe (g5l pleisle oS,
5 s coolatdl asls aniS a5 sl oanlie LEFAHP by, & u)pdyse iyl Gy
b 55 Sras giludinte Cupde Caglsl Gu YL S NAVE o /YY) XYY Colio b s 5 4 Slaenls

1Lio



Yy Olxtd b lsislu jo 6551 B pan g Colw ag 3 (6 5lwdiats (w5l

ainge ol hagh S e (VoY) TohKes g wlaE el s 05 e 55l plexsle 8 S0,
4, e las pladle IS8 Jols pleidlo gy glayiine 5 (ciale)S 5 (ohalo s Slapiase
3331013l 550 (6500 5 il alsse Bam b DOE-2 BA <SS L 1, ao,oey iS¢ lalgso
L1 lees 4oty o wiile b s 5l (S g e ledle (b S8 (V22 9) Tl Sen 5 ST
bl g logis ain)ST pbatgs GA 5l osliiul b aize 5 (armecen @ladely (10,5 posize Baa
oles el a3e 5 L 65,1 B rae 55lo paries B LGA 5 CHEOPS i)l Jl3dla s oS5 L (V- V)
ante Slp 255 Gy Wl bt slo)lRl LS 5o 6551 sileaned sl lile 5 65 S a5 il
5 mas 4 oSl SaS L (V) Tl len 5 Sjss adl plaisle s d gl yiie oS
Srae 53,5 e Bua L) )b Gletsle Sy gorhae st piaes (B0 &Y Ban wix Clange
htigr Syl coS 5 L (V10) Cpller 5 Ly ainys atge oSl Gl Galol Gualidl 5 55
Sole 5 gorlae dsd 5 ity Slopiuss gl Jold Lo kit sloize TRNSYS § MATLAB
3 (VV0) ol cu g gobmw 00,5 din (6550 yao pleisle G 4y olows Baa L) i g jlass
Slge Cuales o paig a5 wols (Las 65,50 By p ciliee slapaldl o 3 saims ois Slge 3G v
5 oonasidl el o3y Jlsas Y B o gl 653 e ielie 5 00g e gl Y-F
Wl Sy Slaisls gy cilise gls pie o jloaiags 42 pldl (St wi sl SaS L (Y1) 7 5,5
Gile wiie Ble jl wsg O)le gl Hlaise pite B idges liay e alide @8l 0 50 aiibgs (s
Gl g pleasle Sl a2 2 anje pals opmn plole 5 (215 Jlps dlas il g4 (2 )1l
Gl L (VAP Vol en 5 99 w350 (Db (5551 osliiwls yon 13810 5 g Guiod cnl Slaal Ly (5,1, 3 Ses
5 7 lned (655 a¥le anie 5 Bras il oo b G 4 @ o8l g O 6553 186 5
il S Jlo fpais b as wisls Hlas (V-VF) o, e 5 s> 50,5 e 1) o] Bile cwoles
yohieds (YY) ()an g (el cailon ;S ool obaigs slp Sy o630 5l o, Kimgs woys T
5l B0g Oyl Gudod cpl jo Bas wilsd .30y 0500 £ob, DYoo adan wix obaig s S >
Sl SO Gudiizes .Of Bran e g (p)S wenSgige HLakl Glie ol 4352 (55l Gras lps an e
2ol @il Gl cubrs Jy sl je il Yo ol ol dlas culbrs oS ais S Ll o1, oo
5 b &l pleilr )0 et al » jles 5l bt oS 5y WS oo et Fertle V0-) odgue
S5 altne o 4] dasaiy dliee (Baa @l 4 (o83 (g b Geie w43 S L 50 (slojle las

Sibodleys gy 5l als 1) 095 ol slaosgazme @l 5l plaS o aSiul @ azgi b g Wo )5 Jus Sue

1. Caldas et al

2.Wang et al

3. Znouda et al

4, Kusiak et al
5.Penna et al

6. Alaidroos and Krarti
7.Wu etal



VY aly oV 0l g g Camt Jlus sl rior pole (9015 liind 4 5 Fre

SleiBle 655l Bras min Joe SO (VY NV ) 5 (o s )5 solainl wilgs (o5lwylacen (5l 5
b ] ogas (gusy 9 (995 |y plailo Bros 6550k Slaph,sl 5 (5 gladssere 4l ol 5
SelS Ca Jao ol 5ol 5 010 1) (550 B pas (giluand el ien Joe 4S5 0 S a s
B pan (g lwaigy @lize Il cwyp ;0 (YoV) Yo Lo 5 (J g0 oolaiwl g 1o o e 51 L8 (55,
YUy 5 ol s o)lal lalad y lazslu j3 6550 (20l (gl 5 (anmacansj ilisns il 4 55
P oot G APl (pl & ey 4 ol @ 5 SBpae 5 pletle JBA (puyp 0 (VYY)
oS dgad azgi leisle (gl oy (loy )o CIS (B ale) A S Sl 5 0,10 (6551 A o e
b ookl aS wid I a5 (V-TY) ) en g 500 Jol8 .ol ol o St 5l Woyoey b
Jouz 9 (V) S50 w6551 Cu e slo)lal; (n e 5l Olgior ailaie ;o 0Bl L cesliie 5 sl

XQD)

=
gy = I:'I
:? "x, ;&5' 3-,'-'“2?\‘ 3 -'.' ..rf
N 3’}3"{-@#&? R

33k St 3l gty oS00

(Fo1F a5 (a6 5lusdintt (5t p95 (gl o (1) JSL

1.Leietal
2.Lietal
3.zhan and chong



Yo

Ol bl 53 (6551 B pano g Cbw 4l 3 (g jlwdingy (w5l

Sibwaints Lyl 58le 5 s 59 dmslin (V) Jgu

[Cad¥d
s Gllllas 5l K3 (S | Olojen el el s
ookl s 4y o Slopie | ol | bang | ol | ST Shase bl | e
. . &5 Glowlme
los S § Ay Sjlye ]
A
I = ab Energy Plus Opt-E-Plus
(YY) LS 5 elals !
; ; ol DOE-2 GENE_ARCH ,
(¥+ o A) olos = s ' - ;{
_ ] , DOE- ™ i
> »* ~ 4| 2TRNSYS BEopt &
- al, joes aly jJocs TRNSYS TRNOPT 3
YoV e g Jyim e aly aly joes TRNSYS MultiOpt2 %
(YY) oL, Se2 g jopn X
(Y10 Ko 5 ol S : o o ; Enegy JEPIUS+EA K
‘ OB 5 ol = ? ? > | Plus,TRNSYS
() e 5 gl
(Y NVE) LS 5 J3s5
(VAT o, Se2 g el
(Vo)) o, San g Sg,mals
(YY) oL, Ken 5 0l als ab > ab GenOpt
(Voo V) o) e g S5 y950
(YY) o), San 5 syl
(YY) 5 Ko i
(V) oL Sen 5 5 aly al Jocs ModelCenter 3’
e
gt g (YY) s )
Oye s = o o o Joes ModeFRONTIER !
(YY) X
al; ol e aly DAKOTA
ab e ab pres iSIGHT
9 LgJ.,..;l «Y+\Y) ‘5),5\5L"j
5 ol (YY) LS MATLAB
i > ab ab gues Optimization
ol (V) ) Toolboxes
)
(YY) o, an g Lin aly aly aly al MOBO
OV 5 (LS 5 sas)
G (9

axdllo O )90 009dSx0 ‘55):.0
olssar ohed b waloe ol 2 oSl ol Lulyd g ol e Jols Giaghy (bl edgame
ol g slegcdle Wy, celul cnl pg 3yl 1) (GAlB W) (Serea w5l eaST cSly
5 3,0 1y 053 b sla Fozs bplisle 5| S a5 ol .l casal sl 55 baleis L

oy A5 4 4 gi b g el 3l glite )] 51 S ,a 40 6550 Bras 0 Sk Jelse il ogeu § Coenl




\F.Y ).ub AR o)l.o.a.i‘; ‘ﬁgmgnghu ‘@Ldl)» p,J.c ‘séﬁ)lf Oty 4.’).......' fYy

S5l oy p ol 105 o0 s Sglite Ll g oo laibind o Lo T 51 S Lol 9,50 (5355
Sl s 4 SsSs slagleidle 058 o0 bl o5 625 g5 S sl oY Sladross &l g (3 yan
ol o sl Giagh cpl Sl g aidl e s il lag )5 (i jo 1) (6551 Bran mpe (i
Sob 7l i8S 8 ) 20590 Dglie (65 )58 slacaaBae 0 g wlin JeSuw Sob B eyl
wlasin plo s chilopw 5 cialeF Glapimmms ik sl Ly corlas ppej clas Ll

el 538 S 0 by (65655158 ConBge o] Dalis Lo 5 00w dilan el

JB ogy g ol

Oeize g Slojle Oyg0a ool (655105 a9y Cenl 60,15 €55 5l g (el - hrogi (S b,
10,5 Cilin (glaools «sliie (65 o (slaueban ;5 g il gigSame s # Dl b sl lae
5 atnlo e 5 oinle) (glapiams «liks olias iy corlace cipme) Corlacs Llodjl ol & ol
by s ] 38 s 5 LT (5,655 onmiga dlay] gl 5 5 0501 o diilens SalS” wliaseiin lus
A A e g dwlore oyl (65,50 B pae yl5me ol (plps S58le 5 50 (gilwands 3l ool

V) sl olies ol allyy jeao Lol @ azsi b lpes po Jslie (GsSme plezslo Ko iz ol o
0 ddlaie ;o dne) 0 GleiBle (pl el sad bl wil aglezslo 5l g0l slass sasyles a5 (P U
Colie 4 FoSs axlg Vo ghls g oailas] fejpg g aib B 50 (aujeie YV Colue 4y ol yes
ool Lo Sl el 0oy muyeyie MY jgudlul g dbel, Clcsl Loy gojeyie V00 ploS )2
99 mized g oddizdly 1 Jled jo (305 aS Lxe opl 4 tcwl 00y o5 GleiBle G jeSie leisle
Sl 4z ;0 WWR) Slgr0 a5 0,50 S ool 48,518 4l 0 ylaiSlos 90 ()¢ 5 5,0) ] B,b
55 o eiole)S phacs ol yio (Bpb g 08 lodgez )0 5000 T gz a0 5 00,0 1)
el 2155 T (ol o s

Son kit 5 sSms S3h 5, S oy e 3150l slaasls i ol o 4T ola
Gzt iz lagisy ;0 55 Slejle Lol I aizen el 005y (siluans 3l Goyb 5l oyl
Sy 38l 5 ol el abeslitol (g jldants gz ok clpo il 5l ko el 53 ] odoolic
lizle silone (Glizls dlas) pleisle Sopd e @it gloas> 5l glasle g5loJas
sl don il ue Sl g ails 05 08 5 alidg) pe (iile S g (ciale e Slapacn
3 @ SESS Sl 039 S5 o poNl 8 Bedod (nl ) il el o)l ) lens b
S S oS5 pieddl el i PBlaw 5 siloaite Sln (8 J>oly (B8L sl Al ol
S o oolittl alis o (5550 Sy olyiedr Sy LolS 51 4 ansl oy il



LAR Ol bl 53 (6551 B pano g Cbw 4l 3 (g jlwdingy (w5l

aigei el wlaseduo (Y) Jguzr

4 buodd .
T (i s,lgo ey i Condgo ol Slass Slasy s
ol s i P i e ’ olid G
(3
_ O Jlew b Az 83, 4k O o 89, 4k O e
P53 T ) . prgeres Ve . (S5 %
@)llp &le Q)g.L.MJ' ol ol C..
laag> PCI» s 5 elbsil e | B
< . Lo i L e oeSlo slaws | ooty iz B = 9&3’)‘*’8' 35 €
S5 obe ol s 3
R G
oy g Jleb . . ool o lazgs .
Gl S | s ATV s =% P
sesly 9 lsa Ly N
WWR WWR WWR WWR 2 Cendse sl *
. ) . L L I sl Oy b
S e S Mz Pz ey | Jled A Ol s KR
AR ARYA)
- - 75 AL 8 ailais ey YT
(<2l &y

(¥ ‘o_\})l.ii)

—

nﬁg;
!
g

><]

2
@]
e
peg
E°8
[—1 |

!

Wgni oyloss Lo oDl (V) JSCb

12 xS
s -
[ D] [
i N

45905 laid s Capndga (1) S




VFeY 5l Ve o lods cpgm g G Jlo (b8l pgle (600,15 Sl 4 545

FYA
o0 S luo o 3 (] 1 (6510 Joeis 50 0l yolo ladilg y dlass (V) Jgus
sl wo )0 o0 ) S luo o 9 oul yolo sladilg y olass
Colo bojyolo S
) s Yoo | Yoo | veeo V8o Veor | s
BeeVor o 5 i
o) D - D Y. Y- Y.. V- Voo s
Y. \YYA YVY¥O VVaY Yavy ABRYd yaay Y.a7 YAQYA \yasg
ALY 7fa VOO RYZN \YoY AZ \PYY \YYS MDD \ay
147 b \YYO .Y \Y-A \Yeo VYAD YOA Y-8 1YaA
\f- "Qlj.ej é)b).e,i} gy
Olb oloxi o 0 ol 1 (510 e 50 00l jolio glaadilg y sluxi .(F) Jgus
bailg pm wo )0 Olib sloxs cows 9 ou yolo sladilg y olass
b0 ool ol T T T T
. Sk g 4l O ailb ¥ b Y ail Y aald ) b a0
ayy. afay AL VoA YA oy \YY \yar
O FYY. Yeay N YAD Y WA \yay
INWA fava \rdis e \Y- 7 Yy ARV
OF- vl 6)lo i saase)
Loyt > 2 015 510 e 5 oudyolo sladily p Slasi () Jgur
bailg p wo )0 Ly ) Colun cans o 00l jolo (sadilg y olass
Coluno b 0 y0lo
o . Voo S Jle
Do 3l prdegg Uayy | qpeiiadee ibe | Yeoser | Ye¥es »
i v &
&o o
Y. FEYA YAY) YA 74 Yy \yar
Vv ATVY Yi\VY Y& Y Yf \yay
VY. #Ya0 YV-A Yo4 O AR \YaA
OFe s )lo s )
CdSCwl £ 95 s 3 o)) 55 (6510 oy ol yolio (gladilg y Sluwi .(F) Jgus
sl sy CdSnl £ 95 s p ol jolo ddilg p Slows Jle
wHedsutople | L S5 s S5k = s
847, \5 A Y55 sove v was
Ve vY. 1 YY0 AYA v way
Yvi. Yve VO \VYEY Yyy- VY 1vaA

OF ol 6ylo s 1)




AR Olxtd b lsslu 5o 6551 B pan g Colw ag 3 6 5lwdiats (w5l

S1or0 5 093 30 (B pan (55l dmlno

s pb @ 655 3lwaned Slidla 5 Sl lo po e 099 50 e pleiSle (Brae 65 Anle
NPle s e Olgiear S oo LIS o (6553 H5ige b aSl s 4y ol cnlis Jl58le 5 ol eolinal jale
5 Silwend sl 8l o)l n g 4358 ks see w)ls (S Liel o] s a5 anl 85
sk crlps b e orl S0 W el g ) aenSTes 0 Gliee 9 B 9 Gp Grae aubxe
Olyee Sbogil jsboas I8l 5 cplaisls Dledlbl 55,9 5 )l38le 55y a8 5 & j90 (g5l o b 5 oadoslizl
el 085 dalone Jlo S Job 3 1y (Bpae 555 50

S o g8l 51 ool b g 3lwaiante 25k 3 gl (i kel

Db lallas b ol e Sk @l L s 3 5 5 o098 b it bt st il sl
4 Oty S A slean S ol gl Sey el ) Slided Gl asye Feosgas 0 wes e
el 00l 48 5 0,00 (o 5lediige 8l S sl 5l s mee ol 5o ilesges eoliwl Gads Llanl

sk o320 513800 5 50 (3Lwands

5 ylees iz Jod 5o DMl 0gy5 5 ok culpes Sli8le sy wised plesle siluaned 5l oy
SledMbl 58 9 (V) Joaz Billas g Sl dlaws doyony 65 ainloyw 5 ciolo S ol aaan
Gllae g b S pw b (B9 Swz 5 S (B Sz 9 Ol Jed 5l Wges plettle ole (ool
el ayad ke o5 5 411y o 2 oo 3 Uy e S 5 52 olime Sl 5 (PSS

Jlo o goposie p el SloslS VEOBY L Lo ;5 celis SlaskiS VST o 1 5 pumo I e il

Jlo o ey p el Sl SAVVO L Jlo jo celo Dlggl S AV e v 2 Brae G lieemo
el SlaskS YYEIVA L Jlo o el SlysleS YOF« + 2 Jlo 55 Jsb 5o by (55, £sormege
Jbo ) @y e

ool cl Al e SlagleS VY e+ v 4 03gy 51 4y bogspe B pume (i conbo,il gl ol s
Olnle (2,5 s Ll 1) aisee slagts) w3l Srae iluaige 5 Srae 658 e 5o (Sl
el 0393 0L 3 (6551 Bras a5 cwl o1 Silas Jl38le 5 50 oas b (g5leans



VFY 5l Ve 0l o g oy S wiatlidlir pole (500,18 Slidiond &y i Ff.

Site Data - Untitled, Building 1
EnergyPlus Output 1 Jan - 31 Dec, Monthly Licensed

Il Outside Dry-Bulb Temperature (°C)
30 _|HEEE Outside Dew-Point Temperature (°C)

20

Hl VVind Speed (m/s)

N w

I VVind Direction (*) I Solar Altitude (°) Solar Azimuth (°)
200

A I NN N e

101.0 Il Atmospheric Pressure (Pa)x103

100.5
100.0
| Direct Normal Solar (Wh/mZ2) H Diffuse Horizontal Solar (Wh/m2)
100
Month 2002 Apr Jul Oct

Outside Dry-Bulb Temperature (°C) [ 24,07 24,61 26,97 28.76 30.08 2898 2780 2721 27.57 2806 2696 2489
Qutside Dew-Point Temperature (°C) | 15.50 14.75 19.69 2295 24.23 2558 2491 2422 2385 2344 19.02 1610
Wind Speed (m/s) | 1.80 2.13 1.89 2.08 271 2.74 3.26 3.23 2.08 1.09 1.38 1.43

Wind Direction (*) | 132.09 164.91 166563 17428 212.51 202.61 210.35 241.16 19585 96.72 116.52 13528

Solar Altitude (°) | -9.95 -6.61 -1.05 4.95 9.15 10.71 10.10 7.01 1.81 -4.42 -8.95 -10.70

Solar Azimuth (°) [176.10 170.96 170.44 171.90 172,71 171.94 170.38 170.99 173.12 17541 177.44 178.58

Atmospheric Pressure (Pa)x10*3 |100.97 100.33 10059 100.23 100.10 100.00 9998 100.01 100.16 10059 100.70 100.94

Direct Normal Solar (Wh/m2) |133.24 137.55 118.38 84.88 74.83 4546 650.60 4936 52.13 7244 114.59 142.58

Diffuse Horizontal Sclar (Wh/m2) | 49.18 51.01 77.38 94.45 107.69 101.40 104.72 101.84 90.97 7561 53.04 43.66
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