7

%

32

e

N

G\@)f""

* zahra_tavakolian@yahoo.com

pow Jlo [ WAY 5L/ pids ojladd | oMl (giloxe (slo Jing)y aslilad
QNI
M (Bu,yU aaluns pd Gl pUES! (SgSa (owy 2 o] /‘ .

s

* . .
OLlS 95 12 )
(Jgimo 08w 85) (Jll eyl po5 camivno g ol o8l o g jlus joess g (6 loro 018N ¢ 5 laro (658> (s5omalils

TS50 ere o
LJ‘)JI ‘09))’l§ “’Jg))’lf ..\>|9 ‘L;OM.»Jl .)‘)—l oKzl doww dl 49)> 9 UJ..‘B aAiw)yJ ‘Lg)l.o.:w ..\w)] uu‘.a..«u)lf

VF/EIY s ales oyl gyl RFYY Vi ey g

:Oo\_"&?’

e 5 ol slaailolus 51 Slio (oolete (slaJlo Jobo ) (oMl (5 lane slalty (5 pa3 L5 1 (S lgie 4 dome
Jeglite s drlus (gilane aSil @ a2 g5 b ol 03,87 gy 1y 355 Jlgj b JolSS 5 (65 IS8 855 e 5 Sbo
kel g S yei b o)ls B i ool 9,5 oo S |y 355 e Gl adsl oSl plon )3 il BB ()l
s S b g Cglite (slaailobuj b Jalai 3 1y o) (axilelo g pllail (SgSoreplinnd G (ilane cnl pll
o sl G55 1y o) Sl 5 ylianss plazl g asilob (5550 & Cusl ) (65 st el e
o oyl 51 Jols gl 238 o Jios ] platl (o926 domns 18 )3 liand Slslis 5 ladle @lass o) b joliie
S (o0 SaS Cgliste Jiluwo b dgrlge p3 dad oyl (ilenn (2Ll slad pualy 6 51l (S0 drbis ()l CELS 4
e oo 039 2 polao abue glosne 3 o pls 5 b Jpal il Jl (B 05 @38 sl oS Sl e
Ml (g pglaer () 208bor Glise Clallas 95 1y (Lo —(drogs dllie cpl 13 0ud odlisul Bdod g, 3L
Sl 512590 oz g oy (uy 2 41 polaie (s Casl 4l g (S'9)S Sl elisul g ol 5k Sl Sluse g slailols
2 Gl ] 665 95 Colog )3 dobias () g S L g golas gdge Clasl Lol 29800 4By jlind (o)l
< pllail (goged g oo (Byme 49555 (nl Brdlae (lgis & Sdelliai 9 LSy domie 93 5 (il dalas ()lore
2 sl (o Soluod 5 (05 JS3) laeo sl g (4 Crr) (Simpp sloluos 9 51 o 32 po 5l iy
Ol plai] (Stusly (sorim3 L5 o5 el 005 e pllal 457 93 41 ot (2 Gl )3 jlons Cujgom0 b ol
wlio olus ()l bhglits pod (oS dnlune olb job &y a8 wad o i Baiod claaidly .ol bl Gluwls o
e g Cosl g s ) odlizal pae o] 5 A28 oo JUd (limnd (sbiab pllaz] )3 |y ol S5 S0 (slajess )
20,5 Lol 435 g0 5kae |y (s B e ST Al § 95,5 B yme (5T (slostingy (sl o990 (i & Slise e ]

s oo cpl 4y (255 Gy

U ¢yl ] s (52 ) s bans oMb (5 Loz galS” sl 0l

**sara_bahmanil368@yahoo.com

WZZG5~


www.SID.ir

pow Jlo / WWAY 330 [ piis ojlodd [ oMl (g5lone (slo Lingy dolilad {3}%“%%

)‘ Bey) 9 ')9'“6’0 JLJ.) A8 9‘Lf<9)§ )‘ odlazw 9 o lie

ol 5 ol pllas] w58 4 loles o plogl gla ulos
23,5 (owlidil doluwe

0liS Ty Ciyguo & s (Su,l sl D90 40 Oldlllas
5! g ydao] gyl byl 155La S0 5 oo 3
olpol (oS8 ((Fhodl oy Gtage 5 el ol
4 <l 03)5 o)L;'sl O‘ L Mg &92., O.g‘ cdsha..ﬁ.f
Sls o (WAY) LiScdlis duies S peie Ojao
0adlS dolas Sl (B (poyp @ €yl latoms
ool @By hd Bae dorwe Ale )8 kil
Tk » (WWAD) phlSen 5 (alojl siee oimen
o & Gled (Sl elee (wldlh oiagh
gl bl Gaelr Gjgo 4 jlud (Fo)b sales
dolus (Byme & (Fo)bmduog Oygo 4 Jule (590
P OlFe ) S by Lol tulaisly i
(WAA) hlSod g ooyl ales 51 65,8 o)Ll 15 ¥ lis
L59l§|3 wdlie 1, )l).u.o Blwe ;> 05 3929 pie
ot et (Pl dalas )3 08 92 pas LY
Sy e 6355158 4 a2 L (VWYA) (lybols les 8
Sly K28 3 )5 bl odgionn 13 45 (o pliad
5 9 st e led ool b coup cul o
Srre 55 e bl sl |y dalus ) )15 55 oce
390 U yed &S Mitwd liwd dw b 93 (glyl> a8 63405
OlSan 5 455 o5 b, 5 Bles S dblsl I, bl
Rl 5l dlae 53 odldl (gl o) o ploxil L (VYAY)
155 b snlus ol Coglis g sl ali] a8 lazls
RGIV DS PR K {1 V) QCN W

diaite 6y ol 42 ST ()SUsS Cobie (o) p
Sl g lalad awsin b o b3, g aslue &V gie |
oo slmd ) oo oluly Lol 4,5 alou
013,55 @) iy o s pllis] > _olb
o C)%‘ 543])9193 > d'?J"‘f &S5 O &S ol
23,5 (o0 Dgune

doddo .)

sl ()lone slaly (p yiogen 1 (Su plyie 4 doluwe
09U Gl oo 5l asbue (Sb 5> Ned e ko
O B (6558 por piie g b Jool (6)lown 4 o5 L
Sglite slaany )3 olilexe ol o o ey
(ol by o pesie il o e 5 G
Sz 3 1) 395 o 9 (653 (658 Cambre (050
FB> s 9 5B cul 4 g2y Anles o ot (SB-
Ihl calis oS ghlawe cnl (Jos g )58
o salss £li5)) Ay Plivs 5 Sl Slb £age
J9el Gleme (sl Sremo (Alhb jludie; Mg oo g
Slodory ¢ 00 d dlal coalis pl bl sl sl
9 o by 5l (S5 0)h (glene ggdge b canlite
Sy W g dobas (5)loxe prbitne (godalin il
ol oleme e b )lSv.;'sT Jolise 8l ol b
vy g planl laiss jlubles Wl o &S cunlals
ey o Jllod Gygo )3 a5 AL (glene A py
il e 8l S b Sloj ol Jguol (g5l
o dalue (gloss Bl sadsl ol 5 S
Pl Wl e w2d sl I g 2250 sl
L alge o bbb oyl slcwlbw § Bl
ol (Sl Gl Ll 5 Lalus sl g iy (sl puiio
2 Sglite Pluo & (pzul ly (Folie b alie
Alds cpl )0l 0038 Gl sl ()b 2o )l ol
e (P )b sl (59 5 b ow)p (s039450 a5
S5y oy 4 o B lead (a3
Wby jhed debue (AL anld )5 b glied el
g

Ml yao 1 &S sl cus opl il 5l e lae Couonl
3929 (S)PAS Somune g iyl )3 0B (g0,90 (LL G
Soye (Sbmd (6o 51 i ol dalune o Cul anila
ol gy Nl oo cnlple (YA (olo)l) wles S
olue (losre > ol pllasil (S5oSa () p sl
b5 (hrogs = Jlod pal) b Gudiod jslate oy i,
Bk jl Gl g clbolis Cledbl (gyglaes b9,

WZZ G5O



www.SID.ir

%> pow Jle /va¥ )ﬁb/wo)w/ @M“’l Solors b imgh aolilad

.J; D)L.u‘ L.}SL;

Sl ass ¥-y-y

(L SWgS domumne) B yio (GAIB AN Y -T-) Y
g el 05 iS5 3 it B AS Sy 31 &S L5gS )
Olpl il (sloossias] (g ylons 5l pale (552 Slitel
(¥ OYAY 1S o sl 0 AYAY L) ol
@ olpie ol ol bl Glajpe )3 cuwd (ol
35 o)l LS gole domne 9 329 @olr domune
R LU S LIS\ B CEH ESKWOR 68 S P
a3l "j ad @ gy ol culy jd slalBass oS cul
(\GY—\C\N cuLon) uL.o.w &ob KC WP Vo] PR Wi PP W)
Sdolel F-1-¥

Slel 5l JSize () WilglST N-F-)-Y
] 0 oddgy 3lb b oS cuwl ald cus 0 Sy
()8 o S ol dome 3 1) ol Aty (giges
L). UJ)’L? oLJ:}.},LC BU I ‘LJ"’?'))"Q St c.)l.fl.lf R VY
(¥ plon) 5,8 ssalive )lg5 oo olinde 5]

(f‘" c&‘.o&b) 43‘9.&'93 J-¥-)-¥

(FY color) wilgal o ¥F-F-Y-¥

S o ¥

Olwl daluwe owlid digs V-V

O e Colw Koyl Su)l mle cans > @
Ml jao j3 bledus gezs 9l 5 olBiisls lgise
Bl pwss W Cand Cand 0B oMb
ML bl LY OYAL L) cul odgr dbe
buwg & 48,5 S5 dolue jl Jolite slaaisS o
b3 glaanod )3 plpl (giless 9 yia F)b ol Sty
Cuwl 48,5 518

b ol (Kl Gb) Ly b N-)-Y
e dlon 3l sl jl glaisS & WIS g yjele s
NYAY 5 5 islSis) wisS o S g8 ol
(Y4

by 1y a5 lne 3 (JS5 4365 oyl 2 3 bt Y=Y =Y
2 ol gy el g B Jlnl Sips sl
5 059eSsl) Wbdie SI)ls 1y ol HS 5 0)jsleSes]
éal> Jotue Ay u‘yL;o A god LS‘)" f(\ﬂ” AYAY )Jl)f

(WM (o )San g byl 235k ol dolue wlisaigs ) Jgdo

Lgos &g5 0,lous
TS zol dotue by b \
b gol> Jone  liannssd Yy

dpop galy e | ((SB55 o) 3jite S-S sl ¥

Oliows gol> doeine el (lasliass
o el domws (6.25) Sl Mol ¥

)95 dome &lgslgd
ey gols S Syl ko


www.SID.ir

o Jlo | WWAF 330/ 2 o)locs | (oDl 5 lone (slo gy doblad € QY

hdabue g5 0ol 45 398 (0 cgo w2 4 S35 plaie
Sl pais du o el €130 g (it oL 4,
A St Hlad Ly &l jles g bl 0liiS jgame
PR3 pais 93y & Cod s b i Gliee 9 o6
(Y AYAY Gl ) 3e ciglate

do o b (5 oo Y-Y-Y

S slaggw b g odbgpw lalad Lol
drie oo & Bk S5l A s (silge 9 IS
& Moo Al ) (g Mo Jold 45 dg) (gt o
Lad (gglue Jolgd 4 5 obj ol 4 baggin
@ b ygiw aS0I L g (VY QLS € S o sl
(WO VYA JLLS) a8 00 s 2 @ olpl 3 0329
Loy g Aol b b o plae (514565 4,
Olee 53 08 cplpl fad oo by guS Sloe plp o L
TP FE SRV ST JUON A O ¢

Ol Somne ¢Buiod mols dots ) K S opl o
& ol 5 Sl ol o5 b gels ot g opsbob
Moume ¢lreld Al bz 8 zols Aile sunlue o2
S (o o 8N nl Sl Bl

N elSa 3 Jol8 sk b b (Fo)b sales
3)lge slosl 3> ST g 835 03 )3 (95 (Sla gana
D00 0935 50 o LA 390 (Al ALSD dgng ol 5
(b sleoygd (olod o b cl Sy sk
(WA (oo 5 (alu)b) cunlag] (1392 (Slasss
b (54595 s gty YT

P 1y slue 3yl dalus jl Wl la a8 wliddisS )
¥ 9 Snl s gaiwd aw a el o g0 1S
= Blae B o 1y Sl tolue 5 Ad 0 )8
02 s3ST L Ly sl cbis ol 33 ylei oo (e
09 4y Worme CElo «gylaze gl Sps Sy
ol b ogaia g Al Sl (Sloged |y Sl
0V OYVA L) ol oo ()8 (505 pU & 0503
Mg b ol &S (gaotus pnss &S Cuwl Jbs > oyl
LYY OYYA L) ol dils sl (Lo
céllyetnl g (loj )35 L a5 Canl ol ol 2 i
selsl (B Slnl phless Gle ) ors (sl
9 B8yl s)ly @Ml IS plpl 5jlene
SauY sja 4 oloj jeye 4 g Nadiee Somws (ol
odw M (Yo AYAY Liyw) Med oo bid dolue
Sld domue US> BB (505 (5 ey
o o 3980 Sk (Old b ola) ety 3 e )
ol (FY AYAY Lu),u) Cwl 03 diwge o5 g diBeund
Sl (54065 ) logas i dalue &S cunl Jbs o
SBAS g it llgal 3)90 iz 3 2 4 g wixile Bl
Soloxo &S bl 5l 0gus 03 3)lg 5l dolus (g5loxo o
@ Gl jhed ol gilose ol o5 Sl
Gl 00 i3y 4565 pl 5 88D wyy

(s s 5o i 55 VT
fCal 0ol &l Wil s ST oy yad o AL 3
93t bla o sl o cunl (JS it (50,5050
W jlas sl ospdgy o (i S gyl Al Bk >
(st 45 39 0 gt pdy W Jold b i b
5 ol laestinglo (sl b g latdls by |y dans
gy iy g ST e 4S5 1) (5)lad pl

WZZ G5O



www.SID.ir

%> pow Jle /va¥ )ﬁb/wo)w/ Lro)'t.:l Solors b imgh aolilad

(88,55 238 1) Sl Shd 5 e Sbad doluse ¥ Jois

WY Ob;.c WY Q‘y’.c
olaels ol oglsb
[« = Tl de e - Bl pas Aotuunn du.b)sépbm
oo ﬂnﬂuﬂnu

s Clygiwd 5 adde clronsy Y

ko g goae e & dwly (Joe slocin Y
S5 5l gl & s (ol SigS F

P4 e Jow p e e p glag)l S 0
Sxblol st —ab

DS RIS w1 &S ¢ Solwen g (Glomen sla SSoS>
(P2 AT SedlB) wlodiiS Coles o 5

S 55 pais L o5 2 neS e 0)linl 8 F)S
ol e 52 4 gl llyy 50 (ol 05,5 51,8 on
A5ke) (s pas il dgs 9> gyl 5 Cunslad udus

G\@)/""

Oliud 3939 daluno adol (sladiges O w2 5 (Jliwdd
e Slumd dolue (g)lone (ool 0gng il ald oo
Ol plasil (gogs Sy pglate 4 Lol 35 e
2 e Jelse o5 cwl p3¥ ] salus (g)loss
03,8 pasidia (g)lese pllal g (65 JSS

KU WP 1256 SR T PR T H P WEPUR R o o
holos baplaidle (suio Sy g plasil > S ok 4
2,5

WZZ G5O


www.SID.ir

o Jlo | WWRF 330/ 2o o)locs | (oDl 5 lone (slo gy aoblad € 4

Q) 15 Jgsx lae pj laailolo p; il slac oo 4
.Ma‘f

e S 5] S5L) (s3ine 3 aipn i il
degerme S0, S5 Jrels (gbdaied S o L

Sy claailab
ek gbvadlalis 3

(o 1 s>9,) b S 3g dbmoliarsl dlio 5800 ¢ L
[y N PV

sloslw gailobwp; S Lo 0dgs

s gaileloys

ke g dudin e o8 LAE s 5 1SS

25,5 galeles o
(Sl 5 (huen

b Laa,Sl8 5l Lad Glaal ool peadeds

Lf,')Lo.u
Lels s
cerdilebu
oole cle 4
&
g‘ .
. 295 5> Lab
oo Cis \c;:
Sl (S5
e cle
s

(WAY Gl 0,85 38 Lo) olad cladilobop; g laslobs ) loges

<3 ol;i)w uwl.w:w) bolzo )‘l u")“ﬂ Sl g
o3l w23jg 18 U (hgd () (IS slawlidaisSy
0P Rl U lone > (wliddisS I (6 S0 y00 05
6550 dw)yde adr fcuily dobdl (ganjobo s pis
SIS 5 e s | ki 55 g
Ay o Gloxe hen (ol A espbe o @
A oalBl oSS L VYO and 0 wlliaiS ol
5 i wlsdigS WWEe amd 3 g b Ll jlane
loyline ol 485 Cjge (g laplejle Bk
039 @235 &S 0391 glise Sl ol > (lidaisS
aalllae Sy on by gl Gulia 5 by, 3 layls )

S o o, Jitn 3 03,205
P 38 (ol el e ()0 bl b 3550 13
by s plasl pla cwlidaiss 4 Ll glej
Cu rbe (5lone 3 o yiall ol (o piegee -Canl o
L coles )3 5 ol (moj JSB Jolo (09 wcanl ol
Conls 0929 oy B0 5l g pel)ly 93 cnl @ 42y
Ol SIS 51 (so35 iy yite 93 b a2lse 3 glbo
ol 53 48 )8 4 Sluls 5 otz pllsS it

G\@)/""

,le)‘f U;‘)AAL“L» Worae slalas faUé.'G‘ 50970 )
Ygose domus (30 D9 o0 Culey JUoS (Sgmw 4y
Ol 095 42) GBT) oo g 3l e s olaie
Cunl oS~ &y il 5l g oS & salaiie 5l oo 35
5 Oloj )35 4 dag b glome 0 )l 5 sladilebs 5
e 9y ol 51 -daled oo 518> (e o piite 51 (6 ko s
QB il o ,A5 0 &S Lol el dw oy
Lol 005

RSV JCR |

4 3l dalas Jlod 2 395 ) ey Conl p5Y Canss
Slexe (Llod Slodl gailo 4 g1 U Jlool &5
o bl (G)loane (ouliddisS lp &5 2l S
AYAY b jlone) 255 o0 0000 (liiauin il )55 9 jlaxe
womsriy S 0> 4l Gl cnl (VW

WZZ G5O


www.SID.ir

%> pow Jle /va¥ )ﬁb/wo)w/ @M«:l Solors b imgh aolilad

b slojlw g 08 sladilobo g g (g Aeme RV T PO U S W S S 1 S IS I v

) lcodsl ar babluy; ol b drlge )3 jlome aSGl L8 adllas 550 jlynd (S0l domue Y (g ol 52
3 Algee &Sl LT g a8 o Ui oyl plasl (gl 55 dgng0 dalue o Su)l dalue I jokaie .l a8,
oo 4l iy ()bline ooz lag & jlued dolue 0Bl (5)lelB 090 b gl il g oS ol Slyd o
S ide a4 soleg 0y90 3l domue &S &Syl 28,5 a5 5 L el
Saloro 43 b oURG! ogad owyw V-F Al 00l 295 A > gl wlpess Hld A
s Bu,U dolane  SNied g adE Jilod L Lo Sl drbue )y 3
sy a5 4 45 1y Jhe 3grg oSl o0 (u alsl 3 Ol bsnlie (03 5 dg2g 4 d2lie )3 o s
s ) Al oS e dalins 55 Gl pllaiil 0go5 5 Sabiansd sl 5 gz Gl g A Vi
5 St Sl (oS5 Gbly (Sulolas g o) L (B
Al g owypr V-V -F oo gl blosd plolid (9 (B 5 o 052
ol )3 Ald g cole) dolae Ao 3 S jue pli gl 97 2 B0kt ] cog )3 L1 5 395 00 ke
ol 5 gyl ) ol ol sl dsln ol gla 22979 ol i Ll plu s blo L L)l ey
2 Ol pllanl gogos  (AS edie pli) (Kin)8 < faﬂ chelie gl cle OR - 089) Sl
e 1S5 ' Yoy_f Shb o assl cd)S sy ileaiS s dabae
ol ons by 4 40 aex Uf\f)u;m' Lu?)i dmm Slyin Jor b 4 ol Sl o drle ool
Bl T J' ) T 2R) B wt . - S
N =z * 1 65 l) ‘ l> X
el 3L SEE ] 6ol 5 by Soluo 13 o6 Logas dLMUJ el )JL.SM WJM
sl CEIRT ) o= . . e .
la—dlolw 3 b (b, Soluwor b s ywd <
s b Sislen a3 5 o ) s el eSS 2 (B s ey S5
; . re o &P @58 slaalelunj b g (ol l) (Kas
Sliwly )3 &5 4l (wld)loz (2S)5 P8 (gl 5> Al e :
J.;SL;O C‘ ] %) ]) - ol3 ,_gLibd)_g)lS Ego oxE L L;b“" L &"b )| W‘c" e
. Ty e ) Cundd *
(058,55 238 le) bt pllas] a1 )3 ¥ Jgds

A w3 ey JB Jidates (p 38,0 4 olowd N
bl ald Cux pdges g il ol @S &S g0
ol 1y cole )5 puw s LB flates (3 38,5 (o bs)

(.mauﬁ

2 sy Jabatus (98,5 0 ble Cusbge i Y
O



www.SID.ir

o Jlo | WWAF 330 / 2 o)locs | (oDl 5 lome (slo gy dobbad € 47

5 oMlpe) Gjgo & &5 (5Hlsle Wb (535 )
Sgime 5 o (SN ln ) (lio sl 42 )L
(A AYAY sea]) sl 03ld cuwd 4y ylod o oy
S o gl Jl g Jlose i daluss 203 395 )3
Cond & et (30 plod s (9 Sl
ol ed o olaid] bla eMal Gl (SO ) ol
5 Ol P (g5 3 o b 5 4555 (31t
) ol iy alue

@il 4l (2)e cnl 5l )lde cusl (Sae 4]
D38 o 3l Gl 4 bl fulb olaid] gw g jo
oy 1y bl b o] bl g b pllassl g0
ol 3 ol 51 Bl odd oy (398 slacdls
Sl (gamy o Jeloss (sl p5Y (gloodly a5 Jgi g
2,5 &l

50
40
30
20
20
10 10
o A\
o .
V.4 7 0 ¥

S o255 )32 GAAD (s 2 TV
o0 3D b | pBiw]

do (o) w3l wldjler 00585 gl §
ey o 7y el

Lol 4l
p 2300 (S b it K, by ¥ &5

olue )3 655 () 3L @y S ALy ¥ 4SS

{2980 8L Sl
e Saplil o oo S (4 358 5510k sl p5Y
b e —cusl 55a 5l ol Gl pllasil )3 45—
L;hd.ll.o)’l.w (S0 yDg> 3 Ee Jllb)é L] domne bl
Ste bl 1) Gl rsS oleme 3 (ol pllasil

80
62.5
60
40
18.75
20 12.5
_
0 —
0.5 0.6 0.7 4thaQtr

B85, 55 115 L) pd 86 dnlus i ol (455 dnlins 1]y blo Gas 4 liand Bos Cans  Slaly 203 Y lases
BEEY) P> S45 2 «Jol saiss ) Gos & B Slolyd 2o yd ¥ Hlrges



www.SID.ir

W P pge o/ A b/ e olad | o3l (g lans (slo g, sl

(0B85 28Le) bl & G liaad (56513 Cambio (iales ¥ Jgiz

a oM lied Cuxdge

XS )3 Py L
ey JoB et
ald coa b opoj

Ol (658 Cuxdgo

Seilad 5o | 5ol

s 5

dSpe8 | Coap®

<)

B0

Jls

S

Ay
e

J.>Lwo ‘n‘.}

VP
KEY WY
‘_SI)].)

=

v
s % #* ) Hldglaw |V
b g ) Aheb |¥
(S S # P ) al |
) J6l 4
s # ) SYlagw |V
* # ) wd A
) e !
. # ) S ).
# s ) =5 |
y ASs |y
s # Y 590 4aSs> | VY
ﬁ s # ¥ JUET Y
. :9: :a:im # # Y IS VO
uao w \ 6 |50 [ V5
Tl \ Lo,z | VY
Vo plgl [VA

)4



www.SID.ir

e Jlo | WA 330/ 2o o)locs | (oDl 5 lone (slo gy aoblnd € 47

! ! # Y Sallyas [ V)
rI # s Y o6 LLBI [ vy
#* Y al SS|YY

o B
Y wSliwe | VF

ats,
n .’N

G o

59 doune -V -Y-F
2 45 0595 Bl 5l LSy golr oms b Sy dome
OVAY colus g y0 0 ADVA L s oyl ol iy
o > 2ye ye A g Jobo o W o) @ope e
w0d3ald o) doe 0 W B S lawy 3.2VIAY
Mg S5y ploa Jold uoyd g (b S Ll
Yo AL domus (6399 &5 90 yd .Cuwl 0l ad s LSs
)5 sormn ok s > oS o 5 g ia ¥ 5 6165
L3 oo 513l 4 (6399 13 5 O JS 5 g ol a8 5

(Y AYFY olw) o)l )8

Galoro 33 liwws ol caisS Y-F
. 3y 92 bano

o ke 1O blow Pl digs )-Y-F
ool dld glinly >SS b et S

Hoo bl ol ralqd‘ sl o 9 Olialie 4
bl Boe 4 ol Boe Cund g 485 )13 (9>
Lo (Vloged) iy 5 Cuad 5 (e (SIS > 5
doran doldl )3 S o Cuxd £ Gl 3)lge
Dydier (yn B8l ligel plgie 4 Sy

(55,155 235 1) ol alid glinly > (SutS b Uiats Sy il oz ) @355 D Jsis

wii SN NS a5 s
4455 0)93 JS 9 oo
F E
A A _

OL.M' el Oﬂl 5 LQOLM’ s {:lL’:.’C.S‘ 2 Hlere 4
liod gz (hY3 4 Slg e S o0 Bl ) ngix
pLoS 6)5)95 Ql&o‘ L 9 bl> 9 cawle Olwls 4
Ol Bos cls pl 0 a8l bla 5l s 2o
(¥ )lge) Cumdd )3 bl 4 ol Gos ggamme b

Gl 90 4 S o) (SAdiS 0 d)lge oy

G\@)/""

S8 b e o ol )oY S Y-V
o ALB L;l;:w\) P g0

e oy plad jlaze 4l &4y da g5 b s ol
L1 lpbund jlose <l ool )3 09 salgs ogi
A3 go 518 93 L g Cpf s 5 3D 50 Coglyl

WZZ G5O


www.SID.ir

%> pow Jle /va¥ )ﬁb/wo)w/ L?"M""l Solors b imgh aolilad

Sly SHp ligle > 9 48)5 )13 e Jlod &
03 i 90 Moume (pl Sy o O il 0l
I gl iy & ol f plesd D9de
Ol (Gl (pl Conl g5 3)90 yiday (g0 s

ol Slwsls
09> obue pd alin lacdls (b aS cul Jb o oyl
90 b pl b dslse 13 jlose (3ol domue g plol Moo
ol 48,3 a5 5 byl pllasil )0 1) coglasio 5,550,

Sloll s dens )Y -Y—F
P& Cwl il (sul selee I Slodlpual doue
el 01 @Blg 6501 (el (LLS g (b ye65 (b
256 Sl gl 4 )bl )gs claly 5 45 domes o]
sl cdol > cwl Sl gylose 5 aply
il Slodlyuai Jews oy 3.2V7-0 U VVAY
g &y YWY L wly oloys sl domue opl 0
9 ol @959 > ol @ye i YA Ll (oo

(85,5 238 L) sl Al cliwly > (St b Jubatne S alidyloz 1) w8 D g

Ly oyl 55

ol Slall s Smina

(55,55 55 L) ol Al gl 5 (F0tS b Jubite Ky ol o ¥ @355 Y g

S

sy 905 o pl

blo g glud 6558 Cumbgo | 0l e
I Ol domas )
blo g s (58 cubye | ool plol done
ool plol domns 5>
|

03 S5 5 4 85 el gy s 3l L il
‘))a..a £90 Jomme ] 0dg r‘,mljs ul.ww.w u.}lo.:l> ul.i.o‘
ol ped diwd p  SauiS bld 4 o5 cwl gola
Sloss el 4 Lab I iy janass b jlose Ll

G\@)/""

JroSS Oloesgi L0
a8 0,5 dgng Ll Dyg0 93 05wy (sladiged
gl Slodio blod 4y o> (54355 5 (185 )15 o8 Je
Vb 53 ol i ol 5l g ditan o9 (liwsd gyl

WZZ G5O


www.SID.ir

pow Jlo / WWAY 330 [ piis ojlodd [ oMl (g5lone (slo Lingy dolilad {\C}%ﬁé%

Jio Lyt o 51 Ll ks bl |y ogin oliaess
2ROl s sl (B el g bl ol
Sl DML;o ‘_39.’7.9 ).o| L)"l ol 0393 o0

JJJ».’ YR ‘) oLle u_‘)b o..\.w.S J»Jau.wo ul.w:l.u
dod gl ol 03905 Bld 1) i liwwd g 038
Lz 03)S o W jlaxe Sl g0 jd D o ol

(55,55 38 1o) Litts (slo diged A Jgdo

J.?WIDU

(5318 15500 S2iie

[]

S5 4

e dolue 3 Glied pllasl (Sse () 2
Slo 3 o | St o8 planl (gogud 535 o asude
SpS)S @ pas g dld cua) (Sin ) alely 9 ]
(o Soluan 5 (o5 JS5) (dame (seilolu o g (Va5
e (Hhb cwliw 3 jlese cyeme b coles )3
o] 045 3 pllaz] 455 90 &

dSgpcdio (yp 3y90 D)l )3 &S LadlE 3)lse (S
2 Slwls plas o0 Cole) pad 51 S cusl 004
S gligs @ tcwl el s il 5 (Sb
s plls gl 55 13l saolio laslis (gl bl
S gk & tad e ) bl Clwls b bl
bl Oluwls b ol pllasl (Swly £55 53 p» 5
88 528 (geilelum o5 (oS 3B 51 L 9 3,1 292
Al ol b Glwls cacal lea
OS5 ey 9 Ald Caa me b gl 2 0 (b

S35 3 I e 8l ) o
Janle) otilo BL (slad dle > (o Julatuwo
2l (owoy ebaits (03835 5 (o) S5 Cglis
5% laglivnd (lSel G903 b g (Sloss slaliasd
@ (Brd g Sl | oS 5 2grg Jald
bulyd & drg b atuilys oo dlue ol optas Jlod
wals Sles )l sy 1) Folite sl (sol8]
—diwd ) &S 255 0313 s gl Cuwl p3Y pozmed led
Ssyn Gub j OleSeS Slgiee b Jlos 5 i
b 298 538 dolue S 2 562)90 9 Fires
dpg0 sla o Cuwl o3l sl loj Job > &S

D9 byl Ibasce Wilgs o

WZZ G5O

G\@)/""


www.SID.ir

%> pow Jle /va¥ )ﬁb/wo)w/ Lro)'t.:l Solors b imgh aolilad

0oye plod Ab aiS aSl 4 ar g b ald e 4 o
CE b G bpliend 5 Cul g Gt 286
Slae 0 &S cunl Jb o pl WS 0 8 g 2 L
> b g b domwe U lhas! plol doue pulas) alie
Qi (23)1)3 b Coggl ((Buied domme (12 (solune
2 b delae 3 3y50 cpl bl fcwl pss gls
3929 b bl bl g lacagly plo sl
plasl )3 (g o) Sl ¢ w yiwd) oD (S

ol glazio by oyl

@SS gl 33,5 oo el ald cas b (cbulyon fubiie
polass! bl o3l 5l (S, & s (oye ples
@ Lad ewass b ocwlie bls (S als b o
SIS 4 Ay sl )3 D9 (pme (lnsdd
Ao 9 ald cap b ol G g opy St
ol ald Cas ) ouwe (SauiS ST 0gd e bl
L 3)lge dop> gy g Coad )3 5 (25 ghd ) ol
(bl 4 Gliasd Bos o) 93 4 Sy oyl Sl
ble SauiS 09 d90e ©jao 5 bl b o pllas]

(088,55 238 Lo) 5 m dols s ool slapllai Byme & Jgdo

S0 ol Jl oy 0 590 domne

Ol ol pllaS (pl b g2 ls

Ol lails glapllss (5yxe

JsS'g o

6).U.M c)JL‘)i cdug‘.)"‘
}9.) 44.&> (65 cé:.é ‘tSLC cL)»..\B ‘)YW

o Jled (SaiS
(akd cx> )

26 TS (SdS

2 1o (4 caz  250c)

Y}A c)l.,\a.l.@

(525155 55 Le) (oS N+ i

LBass .L§|9) Ll oy aanasd .01%1

snlae ;> A8 clapl]

bla .ol . o)lgl

Sy d2las > )5 slaplu

Oltnssd Al )3 (g 3590 pll

s> 655 555

Jyl 555 o550 Dl poliasS ol

a/b~0.5 a/b~0.5

N

a+c/b~0.5

S



www.SID.ir

py Jlo | WWAF 330/ 2 o)locs | (ool s lone (slo gy doblad €y o

Syl o
hypostyle .\

g o0 Silodle 2j ©yg0 4 (oLl Cilise Sl 95500 plxl Al jeme )3 (able dolue plad )3 ST 4 a2 LY

o

Jeet

=

St B
E

P

s S

WByo yaitte g odg Sy g iyl (She S pl Cawl AN 358 donwe ) g odgs ke gl gaasll lud > WSS Y
Joluo ;3 48 (g9l IVAA (Coms ams o Jplie glwy (g0 o olwyl 1 g o) i SleMbl gy cal 0dg E0]5pLl
FeBY A(F) Lj slayie s (o)l

&l
IR0 dho (655 po bl al— o IVAY 0l ys gaenl Y
Ee=0N (¥ Lo olo s lyd (Sl sl )3 A0S oSl NYAA Lo s g o S e gy (g3qo < byl ¥
olaze il —odimgly iz a5 b lens CpseMe s . /(g lazo L;.ML‘J;K,N’.W'/V o0 xS Sazo Ly D
108 -0l slere o ME 105 oS 0 0 (St 90 (slolaiS b o yl] oMl (gyloxo b S Lisl AYAY Lo S desme Ly £
Ul)‘" N W“LC oKiisly u‘)L..u.Jl )ffo
Ol olRiily z )l o D Lz clstes doliz) AYVY L ST e dusas Y
3958y 10l e (glone (claial) AYAS ST e (555 A
5 il dolus lalind o S5 5 w8l W50 audey Llod g sy p YAV L oolaiBl Jlod 5 S a dels cdoss K55 A
uaend)) ¢35 (S S Sy g e alase (o pulan )3 5oy
Lad i : ol o ol (oylaze Liils o Lo fo] AYAY L jguaiodoste  SoME )Y
st oSl 1yl yad L yaslod Lo Jlaue 5 01381 sliles (gden 5 g)lomo po BBl 5 NYVD (S e )3g,S VY
it g S )39 105 il 5 (ploxe ) oMl Cogp (o3 AYAY zmalliie (o, Y
References

1. Ahmadi, Farhad. 2006. Central Courtyard City-House: Sustainable City-House; Spirtual City-House. Soffeh 15 (41): 90-113.
2. Dehkhoda, Ali Akbar. 1993. Dehkhoda Dictionary, Vol.5. Tehran: University of Tehran Press and Publishing.



www.SID.ir

Vo > gl WWRF 0k [ piie las | ol s lone (slo g, aolilad

3. Ettinghausen, Richard, and Oleg Grabar. 2004. Islamic Art and Architecture (1). Tehran: SAMT.

4. Gutter, Jorg Kurt. 1996. Aesthetic in Architecture. Translated by Jahnshah Pakzad and Abdolreza Homayoun. Tehran: Shahid
Beheshti University.

5. Falamaki, Mohammad Mansoor. 2012. Principles and Study of Iranian Architecture. Tehran: Faza.

6. Helen Brand, Robert. 2012. Islamic Architecutre. Translated by Bagher Ayatollahzadeye Shirazi. Tehran: Rozane.

7. Noghrekar, abd-al-hamid. 2010. Introduction to Islamic Identity in Architecture. Tehran: Ministry of Housing and Urban
Development.

8. Navayee, Kambiz et al. 1998. Mosque, Effigy of Perfect Man. Soffeh 8(26): 54- 67.

9. Parsayee, Mahdi et al. 2006. Recognition of Historical Mosques in Shiraz. Shiraz: Hozeh Honari of Fars, Electronic Version.
10. Parsayee, Mahdi, Parastoo Eshrati, and Easa Hojat. 2009. Analysis of Dome in Historic Mosques of Shiraz. Honar-ha-ya-
Ziba (40). 51- 60.

11. Pirnia, Mohammad Karim. 2001. Stylistics of Iranian Architecture. Collected by Gholamhossein Memarian. Tehran:
Pazhuhandeh, Memar.

12. Pirnia, Mohammad Karim. 2004. Introduction to Islamic Architecture, Suburban and Urban Buildings. Collected by
Gholamhossein Memarian. Tehran: Publication Center of Tehran University of Science and Technology Center.

13. Sami, Ali. 1968. Shiraz. Shiraz: Moosavi.

14. Zangane, Najme, Hamed Sepidkar, and Nahal Eghtesadi. 2014. Comparative aAnalysis of the Impact of Climate on the
Geometry of the Sanctuaries in Shiraz and Tabriz Mosques. In National Congress of Architecture, Construction and New Urban
Development, Tabriz, May.

15. Zargar, Ali Akbar. 2007. Architecture of Mosques Guide. Tehran: Fruzesh.



www.SID.ir

o

SNOS

; -~Examining the Layout of the Yard in the Historical

Mosques of Shiraz

N\

Zahra Tavakolian*

PhD student of Architecture, School of Architecture and Environmental Design,
University of Science and Technology, Tehran, Iran (Corresponding Author)
Sara Bahmani Kazerooni**

Master of Architecture, Sama Technical and Vocational Training College, Islamic Azad University,
Kazerun Branch, Kazerun, Iran

Received:11/05/2015 Accepted: 21/09/ 2015

Abstract

Mosque, as one of the most prominent buildings of Islamic architecture has been influenced
by constant subsystems and temporal as well as spatial variables and has passed its trend of
formation and evolution or decline. As the architecture of Shiraz’s mosques finds their way at
the very preliminary sanctuary pattern, different from many Iranian mosques, the paper tries
to investigate the order and organization of it in the interaction with different and influential
subsystems by focusing on the main body of this architecture, i.e. the sanctuary. Accordingly, the
major question is how the sanctuary in historical mosques of Shiraz is organized and ordered. For
this purpose, through studying the number, location, and proportion of the sanctuaries. In every
mosque, their order and organization can be analyzed. The results of this research contribute
to recognizing the architecture of Shiraz’s historical mosques and the strategies of architects’
designs in the face of various issues. It can also be proposed to make some of these fixed
principles applicable and perpetuate it in the architecture of contemporary mosques especially
Shiraz’s mosques. The research method used in this study has been of descriptive-analytical as
well as field study type. Data collection method has been of library and field observation type
and use of sketches and maps. To this end, twenty-four historical mosques of Shiraz have been
investigated. Considering Shiraz’s mosques, through studying three main parameters which
have remained constant over time, the system of sanctuary organization has been examined. The
most important parameter in the architecture of mosques is the direction of Qibla. It is followed
by the site plan, based on which and through investigation of the policy of the designer in face
of the two mentioned variables, the way it affects the variable of geometrical system and the
proportions used in the sanctuary locating in the architecture of mosques has been investigated.
Therefore, first the literature review is presented. Then, having analyzed and investigated the
mosques, eventually two types of sanctuaries organization within the architecture of mosques
are recognized, for which Vakil and Nasir Almolk mosques are introduced as the examples of
these two types.

However, in the investigation of the organization of sanctuary in Shiraz’s mosques, it is found

* zahra_tavakolian@yahoo.com ** sara_bahmanil368@yahoo.com
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that the organization is heavily influenced by two subsystems including cultural (the Qibla
direction and no use of dome) and environmental (the ground shape and the neighborhoods)
subsystems. At the end, with the centrality of the architect in the design policy, two distinctive
organizations have been developed.

A key point evident in the studied issues imply precedence of following a certain system of
proportions in the design and location of the sanctuaries of mosques, where the yard enjoys
suitable proportions. Indeed, the sanctuary organization is highly related to the proportions
of the yard, where in both types, there exists a dependence of the sanctuary organization on
the proportions of yard suggesting the specific influence of the skeletal subsystem, i.e. the
significance of proportions in the design.

Design, in the first step is initiated by determining the direction of Qibla and plotting the largest
rectangle along with the Qibla direction. The other side of the yard is determined in proportion
with the allocation of space to the sanctuary. In the next step, given the elongation of the plotted
rectangle and its proportion with the Qibla direction, two states are developed. If the mosque
elongation is along with the Qibla direction, the sanctuary is organized in the southern side, and in
65% of cases, with approximate proportions of one to two (the sanctuary depth to the yard ratio).
However, of the yard elongation is vertical in relation with the Qiblah direction, then according
the fact that the entire width of the plotted rectangle would be allocated to the yard, the mosque
would lack southern sanctuary and the sanctuaries would be located at the east or west or both.
However, in similar cases (such as the Imam Mosque in Isfahan or Naein Mosque or even
mosques such as Damascus Mosque) the priority is to locate the sanctuary at the south side, but
this is different in the organization of sanctuaries in Shiraz’s mosques in the light of priorities
including the yard proportions or existence of a number of limitations (access, the ground
dimensions, etc.).

Keywords: Islamic Architecture, Historical Mosques in Shiraz, Yard, Discipline.
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