ol @Bl (sla R 4 S
\i"')\.e | rﬁ#}el’p’g AJL».& I ‘..A:J'JL_" Jl
VESY/ VY i VEYAYE s

Va-44 e

Spols 65 0 bl sl S Sl > 518, w5 4 e

M oplps b g

" ol T e st dew (03l e s
Ol ! Olaals ¢ oDl ST oty Olaals Al (g slams 03,5 G553 (S gmedils-)
;QU@J ‘Qlﬁl T V.J.Ge‘.i.l}\: ‘d)bﬁljd)w oIS :6)@*2 ajng)‘v\iLg: 6)\»4,«)6*2 v)“)lé)l.:,i.}\:—"
Oyl
Ol gl Olals ¢ adll J\ﬂ Sl (Oliels a1y (g slans Uﬁ)l.lsl:.wl -y

o ALS>

.o

Sl b7 egita Jolie b5 polno Sloly ()l 135 sl Gl sl (ol bl slowl o A3t ole daliy (51> 155,
sl ESgw j Yoaro bo Glaislo 42,57 00,5 ol bolo ()i S8, U 09 (oo czmgo ol ol ] laizl (0,550 5 (SColSo
SlSe el 455 35y o (5550 bl (slolis 13 Iy g oo 5250 [y ol e 5ee i Dl 5 Wi 0 g e
290 s bl slolo )l 05, 5501y pol dlio ol Sus . Cl o g cunslio (i HU8) olw] g (0
Jbe i, 5l gt ol 5o it calio 5yl 8, 0uiiS eoli bl ol e 40 b S ey o s 457 A3l o 35y (5 o
e lia0 S8 o g0 e 5 0,5 Sl 05y 0Bl 50 410 (65500 Ll (ol Ve u) jo sl odd 48,5 04 (gile 4l 5 (5l
Y Geirats ol oty 0508 5 (65 g ittt i (5 jlamo Suxio Jolge b dzpi b loly 050 5 )l U s o b Sl ke
S eolitul pue Sle oy Oypo iVl (il 4 U0, 8 a0 05 ¥l Sppo o o Bl (s 5 o) BB A5 Sl S5 4
ilesS 5 ilops Lo lo g5 Gl o bl i8S 5 10 b ] (sl (St )i (Lo o B ) 40 (SilSe Slsgne
o b I T 5 ol b Sl o ol Gl Splite Sl g b i (Sl Gl 4 ks (ST 00,5 e daly
52035 palyd ;U b laly pf deglio diej U] Cewd o oyt St Oy 5L oy (g polio b opd o Lol 20
oulsl Bl 4 5y 9 5as vl jra GlaiFlo G Sb o) s @ 5 Gl s Gnlopes 4 L (lie dm i St 5L,
b Eazma polie el 457 ol T udin ol glis o ol plopes 5 (irlo)T b b 1y 055 L Jilam Wiy g0 5 00
oSl 5 wil o)AV KWH/M? s, 4l 51V KWH/MP o ligs 45 5 1 FFRWH/M? o 65 40 leo yiglopes 5 Linlo,S
00,5 Sy o 5 ] 0 Sl oo 50T S0 Gliso Tl Sl 0 ity Sl il kil 00l Jolais 055 4y |y pgs b s/

Casloley ol cslio 5l L5, slino 4 ol 5

.)}l ud}s}d bl:’ u)-u:-! w‘}l) ‘;é‘,g,,.,a 6LQL'..! LDL@:’.L\N )Lj ¢ @'J‘J’ )L'\'é) Lﬁéj“’ .\:.15

Email: s m mofidi@iust.ac.ir CAVYONVUEAA 1] pis oo 5 3



e 33313 §)5 p0 bla b &l Si)Ha HUS) Jul=xs 9 4y x5

o dlas Gl Slo s 55 5 e sla 0L 4l
03l Ll s b OF dlex 1 s oyl 3 4, S
SRl ol el Sl Sl a OF Gl ) (S8
S8 4 twls bl b Sy sbalad cole Ll
Al At B Ll s Ses 1 e S
OLKan 5 0LE Al ls 1) oSAL 5 ale 4 5L #5315
sla wbsy (OS5I i s (\fi Sogala jgnd  (VYAY
23l oo ols Bl ls Sl i £5 4 (oS e bl
L Jlates (658 0 bl ailx ssls €5 ¢l
L gl Sl e sler e S (SIU (S
L=yl bl s £t 5 gl 4l bl gls £l cabl~
e s Gl s e b el 0 | aib

Y el 2)u8
OV Kiass b gb Sl bl ok, Sldlas s
5 e belse (ol bl psghe e S Gl
L dils 28 OF Odel 34 4y 53 45 Sl 3 olans|
bl 5 s3aame iyl 015 e cplaly Ll
s kol gl bl il e sl Sl
sl Jomes Tl 531 sl 31 Culs Ol e oS Ols 4S Ll
Lol i Sl o cNs 6,80 ciy i 3 b byl 2 aalS
bl Olse b bl 53 S5m0 Ll b 5 s
0L O 6 5 ol dass (Y4 W 2l )asls 5ol >~
Los (e Ol g 4 ¢ Jole G 51 asl Ol e 4 il el DL
A Sle 2P 4 e g 04 &S s Gl 4L
Sl L 54 bl 3 55,106 Sl s Jale
28 Sl Sy s opl Slcwd IS SG Olge w sl
o St a5 B8 S S e el
2 NS Rl i dade JE ) 3550 Olasan
(s sy Sl s els Ol il il
& o A e 2 58 Ol (B gles Lo e
Sy Wl S a0 4l g @ Wil s s a5
5301w By 3 Gasr el e G~
ascl 56 bl sl (T 8 ) el s S
Glagarls 5 badie (bl il Slalae 5 0L
5 oSN B aien ede 3 oL
Shedel &8 Jie dadde cpl Ol 53 (Yo) o (LSl 5ke

RIS P ESP PYPUR KPR - AR BUR VTS J] ) WU P8

dodao—)

2 e Sl pabe Sl S Golens s
308 gl 5 Ol Qe S by el
s a3dS s Ollens el Ol S5 sl
L3S o e 3 Al o |y Ciliiie Bl Lol e ol
Loyl i slml slate 4y o3l Jal g 51 gy oslinal e e
ollael Sl IS e 88 s LSl Sl
5 Olals Y40 Olins e 5 ooty EalS | e o
S Ve OLn 5 ule (6l ATAN (ol
b BUl 53 ol Ll s i)l O80T pde Sl
sl el ulud 5 ol Ol oty eles! 5 bl
ool 3L e s 63 Sl (il e (Sslene
S il glalas s bl gl edsisee alis
05 s s Gl It e ey o 4 (5550
bl ol Sloslows 5 Ciline adl3l gla 63 5o
Ol e e s Sbls | 5 ol sla olKiws 5 5 63100
5 ol b Ol 2 ale s remen 5 el
6 G55 W 5 G e Ol IS sk 4 5 Ol
5 Sy AT Ol 5 Slhgs fjf)gjbmj;M
5 Sl T OLes 5 sl ol OYAYF (O
OV Kas 5 Saw YA O s

) st (olema 53 (8531 B oLy Blas w0 b blol s
oS S ol eiio il (gl gladd 5 (IVAY (OLsL3
Slaile o8 ol ong dgie pl 4 Ollb jly e g
YT 1 5 O3 Maliab e3,85 23l 5 (5,8 g
5 S glad bl 5 s (Bl s 2 Ol s w
Bl Sl eslizal Juab b clie olad 555 dalab iy
OV O 5 6ol Maliad Oladr o 5 (655
s slalias a5 Obojlu LS 53 (658 0 bl Dlalllas
e ety g2 53 S Ol a5 L Ol o
Jlo 51 s« gl e bt il gl i b s
)25 slml 6l s lab 558 e sl polans]
5 b OTWVOLKe 5 g alks 740 OL less
Jfﬁ@j):&hmﬂlx‘rﬁytﬁ):.(\id O,
oslitul a8 ol ol ol Zg Al S e slad s AL (65

3 6sS o e b S Gl G, s K



V&Y )l | @ian 9 olxiy oplosd | p23 53l Jlw (wliud oalBl Sl yiadg 3y &g puits M

Al s L VB L (658 e Bl ddaily 5 s 0L
S5 5 Ual el LS e 4 (OTRD) o e
Olsel st 655 Sl 5 psbme 558 glalias 0T L3k
S8 o Slallas sy el S g0 S Bl
i gl b 1 S s LI Ol 55 s Jelse opl 5B
o LB (il and 5 S ol SKaS w1 0l S e
SRR RCHRWIC PRV UL TRICL L) PR NF-NINTS
Oal osb e 5 oS ol 0SUSS Gble g S
S5 o bl Bl 8 g Sladlae s g conl antls
Gl PR ga| 83 o OLE s p 8 il s 1,
Sogen o 5 0303 Dl anslie 5550 1) (655 0 bl sl
Aadee 0L 1L golame G 5315 (655 o bl bl
Jebod 5 Jolr Sleslanal by oglie 55, b andlas ol o
U Jpal b s (Solone (g oman calol sl
bl o801 50 (O07a0) Slias e 5 el3 ool ol
357 go Dl B (et 5 55 Aiae Gl b 55 65 5
Bl Coen Lyl s s s ol 5 (658 50 bl Ol
o Ol addllee ol ol Ll o3 8 ) |y Sl 5 p S
ol 5 bl 5 e SLls et b1 45 Aa
23 0 cslie 3 Al b ls ol 15 60l 55 Lo
s Jols s gl ol 5o 2 il 50 8 sla ole
bl vy K3 b 51l adls hedy o 550 L
o0 oS LS o a1 Bl e 2 sl (ol el 5L
Blse o3 o 5 0l f; sl ole 53 AU Laws el
5 Obkus LS o sl Bl 3 55 LT sl SB b
Bl Gas bl Slals e s (1T o]
Ol e slad s (ol Sl s bl
35015 bl 6l S 5 Alae (o 5 (S Cobe
DL aalllas ol gl Ll esls J1 3 ot 5 kst e
5 e s bl Jsi5s 5o la Al S L
55 ol sle Sl s ols | ol saeas ol i
PO o5 Ol SOl L (ke 4 il s
05 5 Sas 0 8 Wl s a gl Gl s bl oLl
33 el o bl olle gl ol Jy (2L b s s
oo Al Ges ol 6801 s sl el ()
ol e s bl s Sl glad asns s ol bl

S5 Sl 5 dl Clarl gl bl 3l Hllae

e S S bore Kb L Sl 45lse Jde .ol
33l do s i 3 (PMV) 0l o i 61T Jaw 2 5
L Oldl 0 eyl 4w (VAV) Kbs s (PPD) L5150
ol 3 o (Wl iaS e me Siulol 5 ol ol 5
;Jt,»ﬁomtu;@,s};woipsgw\ Sl
(g 3l Jbj sy ool s (© S 3 ol
ol > A3l bl e sme 53 0Ll O S35 G50 Ol e
ol S ol a3 V0 BYVO s s3de o5 sles -
YL Y0 s O 9w 2 ‘;lJfJu'L.d a3 ¥ Ceg gl
(VA Juin) Sl (5325 G2 O3 531 S Bl s
SN0k Sl RS e S el Ll ol s
bz cal s o 5 ol Wt oS ol b S e
(VT O Sn 5 Ols e3) &S Lo

bl gls b 5ol 5k, e aslis lis ol Gus
S Al el Sl s oy elad 5 55l (655 5
bl cole @b sl ol AVl gl 5 of Sledlbl
Sl aped Je 4 DML 55 b s el 2l Sl 55
e cnl IR e 555 5 ls (655 e Bl s al el
S Ll wls cpl Gl S 5 il 5L 3sse S L Ol s
5l s el oS o3l O 3 Sl Sl s |
Db Ol s 2050 Sla b Sl e Do g it abaly 4
Sl ol B35 8 w6l Sl e L el s S
bs Sl 5 L s 4 e ey Sl Sy kS
S 0l e b b 1l K aSK b alis LG
53k o Gl s Ses Sk s e sl S e
o o2l Ol eSbe 6l e Sl GRlal (oan
B33 Lo 5w 50 5 Slulis as

Sl 53 Sl Sy et s edd plnil Sl
A5 Gl el ke & (s e 5 liss
§5 28 Sl 5 Ol g5 da oy ¢ Allas by o b
o ol g IS L S sl Sl
Slaly 3 2 a5 g3l w0 Ol e e O 51 a8 i
€3 300 o Ll Sl 4 § oy g s (65 0 bl sls il
Gl b e b el Guas L OYAY) Sl
Ol Sit 5 p 8 adlate oo sla g 53 655 0 Blm
bl momo Sluls (idad 5 oy s b ol
S Ol VG s DLl 5 XS 2 15 S5 0



e 33313 §)5 p0 bla b &l Si)Ha HUS) Jul=xs 9 4y x5

Jod Sl layss ol Ll L e S e sl Sl
2ol sl Lo by b s ol sl gl
58 s i G sl Bl Bl 2 lse il
slalad o s L (OTAY) Slosle 5 glex! ((Sa
Ol oslalas ranws aw 4 sy O gu, S daas S35
Sl Sl e 5t glalad 5 5L aas glalad
wab@u.x‘GJ;wJﬂ‘}?:ﬁQ)yd-jbwﬁ
Bl asle 55 55 e 55 sSems sl Gl oS b
PRI RN ER e R
35 655 e bl S syls 6l a5 IS sl
crzmat el SIS 0955 3l glesle s il LUE 5 S s
0l s Sl el gl Sl asle g ule
3 ml e olenepole Ll on el S b 4
g el Sdks GUlS 5 SL e I Lo e las
Al S 3 Llsze o8 0Ll glasls LSl dld w
.wl)l;b,\:s&.,.p]:«;xj@&L:;.N;)La)l.gcéjé\ﬂ
Sl O, o b OTAY) (oolTssams 5 abIS
&ujrﬁ@)zsaﬁ@;wéucuam;m
) ales Dl Yol &S s, opl b il olils 3
335 0kd (S o3l LI S S SV b bl
6% g 163 o BUI ile Ciliin o b oblin Logs
53 Lol )l Sk, 5 il slacgr 55 (655 i
Ol (2 8 Ao 5 o 5 w52 5550 ((J s 45
e e ile il slal L bl ylia s oS sl
B ded 5 o8 el Sz 0o 00 e 5 60
et g 03 605 gy o S i Sl e
T8 e 3503 Ol 53 ) Sl Sl o 2 08
i 5 Gol b e ) 4 (AT40) (55505
;ﬁ}jrﬁ@&)zsﬁyéuowukk&b
s bl Olale o sl OLE aalles gls izl
sty Sl dRS s b 58 YL el o 2l
Sl cadS 5 b Cous gl e o (B A
bl ez (ol jslme glaliad S5 5 Sl las
ol G Gl B 038 Sem p olan J S s
Glas) s ble olale S GLbl 0 ww gbls
ol sl et o gy a4 (Bl /s 7 s
33008 o Jane S s Olele Shs s G0l s Shes

son w OV 0 alas 5 e ol e
2GS bl gy s 65 5 LS (S kel
2 A5 s e 5 Bl s Sl 0 e sl wls
s 3l andllas ol 55 dastls el ol 55 S5l = s,
P gy oy 53 ok e ool gl (I e il
OF g s 5 bl ssbme sl 53 s sl b sl
ol 0dp3 S s dgead 53 Gl Salel i Jtals
o T2 UL (e 5 A (93 e Gl el &S
ol 3l bl g s 53wl gla ol 45 ol O
LS b Gl aas Bl 5ol s gls
(5332 23 (8l 3 Jgead 53 bl sbre 7ol 6l
el g () aalllae (OYAA) plazel 5 il ed (s ke
Syl wlbr i Ol VB 5 658 0 bl gulJl
o33 b ialey 55 b oS asllas pl s il ool plnl
djj-zéuc;)ujaﬁ;l{w\emfl;a\wf)ﬁéu
Gl i Ol VU 5 5550 bl (s Ll
Ceen (AL e alie IS sla Sl 5 s bl
sl Jale Olgie a0 Ols V6 5 (55 0 bl i3
53 s Slalad s 5 le e slml 5o (Bl S
S S5 sla il o5 45 el pllasl 5 (8 IS
rolre S Solors (b 53 Ll (o oS el G
ol 28 5 St hie LSl S 5 ar g s s
Gt S 30 ks L (0F8) (ool regd
Dbl Bl 5l tase sl sy slaly (8 S22 ol
Slaly o sl 0L alllas gl il Wy ol 5>
355 ol L godane sl i Sl les sl oS
b3 sl o535 53 ol Shlal O et o 515 Ciillas
1 L Slas (6 lame (sla Sl Sald s 5 A3 e L
olis Gble K3 ol solens gl 2580 Wl5 o O
OFAY) U5 5 ol walil ool go,S il diage oI
Dsmon s 5 Sis sleS s @IS G0 )
iy Oleml L3 wsl3 (58 g Ol sl do )
3 Sl SRl (K e dlas 5 ST alS
aallan gl sy andllan 350 L 15l 3l eslinal O30
LS o S lls oS gla wls bl s sls Ol
Spd e o3 (8 R (63U ol (ited Cmlens 5 Olas]

Sl b e Gom ol ol s s s S



VeY )l | eias 9 olxiy o losh | 02353k Jlw Swliuh oulBl sla yisdg Sy ds paiss AY

2 e slalas el ot 3t Sl b s
(YN 0ULen 5 i o2 0 Sl S0 Jele 3
@ dsizs gl bt s Olslpd pti (gdn atws 3l e
okizles Olye @y (5 aed il Dbl 53 198 0L Jows
OYAT) S swsn 5 Ol Glals bl axstls y Lgilsl 5 oy
Cands IS 55 Sk S5l e 6 s ol Wl s
Sl s Sl 6,8 o1l G b Sl Olestle e
3 Je a0 QLK el s Dslate Gla Gas L Lge) 5
b ol b Sl Gl s sl L1 s
sbes Olug S s sy gl ol S0l
bl egdoms 53 (65513 5 addlae sy (slgas s
ol Oln 5 Ol Jpob 3 5~

o (S5 S pan Olopb ge 4 0l plil Gla e 0
Dl glalas 5 bl wdkia Jlos 1651 O ae 55l
s 5 ol S, ¢ ssse 5 ol ads aST 0T s
3y50 03 655 0 bl gl Sl 3 5o~ bl gl e
ol SWlae vl 5l Sl sl B s s o
s dle Gl e o) aen 3 Sol - b, &S el
2388 Vs Codl slld ) ol adlee S s 535
5l u)pwgiéwg JUs 4 Wl ol

ol Rl b (bl ax 5y e 53 5550 bl )
€405 of olsle

SaS 4 s 555 0 bl sla 6l 5 by anlie —Y
Cals ooy ol e G cpls Sl e S

2 Sl Bl 58 e bl ol 5l g S e e = T
§ ol plaS 55

la fgy 9 Laosls Y

asdlas 3 40 ailae —\-Y

Olsl ol 55 IS (oMl B S 50 5o anidS o 55 4l
o et o o Ol sy 55 O 51 3 5 035 Olgdos
oYY 08 V0T LUl lama b g cpl L ol b
e VYT bﬂtw)\p)gﬁdj»oavz’zo’jéw
;ﬁ.wlaué\jolﬁldﬁfc))uAJL:.«);QpCJM)'\
Gle wgy (S 50 8 sler 5 O s 35 15 bl
Slasltaial Cosgdoms 5 b gl sl Sl bl 2 S
sl ol B s oS Kos bele oy sy Jaee S

Ghle )3 Ly 28 5 g 5o Olale Sl el
Glete 5 OLESS (s Lls ol oa L S 5 p 5
s Olgea bl U e p L OYAL) Sl
Ol 53 e Slasils (Il SButa b @ lils = slawazs
o Sl gbabla iy 8 sl 0L adlllas sl distls
ol 5 sl (S LS Lleas ~1 b sla S
S Jas wlils oS S Ol e A5 e e
S adlae 4 (0F40) QU5 5 5 o seams s samms L
sl S 5 Slals SeS Loy s bl bl S
ool (1 sty (551 b e 2alS (sl bl il
oeiils el 5l aS Al Jhe wlul s ol
ol amiw;qolﬁl&f&-cﬁﬁﬁlﬁ 35 53 4o ge
@l el e slinad o 6351 sl €Ll Bl )
b op bl S 5 Slals o5 sl Ol G
53 OTAY) Sl )08 e b Ll S s il e
G5l 5 S me (S Sl gla Sl
Bl Jia S s 5313 513 s 3550 15 OF o
Jolo 5 4 Gl 50550 andllas Olse a4 ae 5o
ol S Gl Sl eslinal 05 (A3 Sl Dbl
Gl o3 als 13 s syse |y SO Sl s
ol s cos bl Gl bl bGbl 5ol > ks,
e (Fb 5l esliad bsb e 5 i (2lse
Sl glaelKins 5 ble mw 5 L3 Lo Olezsle
b ol aged 5 (G gale Dl el b 1
Sl Sl 51 (b 058 s Sl 8 Saser
S 3,8 o azms dlis ol 5 Kiiss .ol ol eslizul
S Bame Ll Glen b S5 51 Ol b s bl
8 B0 W b e G Ulge w4 Wl e s
SAl D pae Ol Plas 4 s cl (See 45 355
5 Sh e Sl b b B 6l Al LS
5 ol S KaS el Gl s gl Jasws e
o 3t 5 ARLLST O e 4 (YY) LSl
3 Il Oles bS5 (b s Shee
@ aS edas s iy a4 ) e slalad (V44 V) le !
03,5 Sy e ol 0351 03zl 3550 Ciliss 0 5 03
2 i swlas Sl eslind ol b Glass ol s

wﬁ)‘ﬁw)ﬂ)))ﬂﬁ‘;‘é‘)lf&uijﬁ.h.?r.ﬁ



AE

w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

Bl Al s et o el s el e
bl Lals Sl 5l 68 e b oalaly L e e
350 s 0 S Soloma 5 @il 0 bl e s
5 b Ll Ll sl esgds pa 3,S a5 aslllas
e S Skl 5 s o S5 s

60 3 Ol il ol (6l o3

5 Sk by et sl Slay 5 Gl efis el
Lyl 53 el gy el mlis 31Ol (658 050 Ol e
oVl (g Y55 Ol & St 03w olse 5 O
b DL 4 b s iy o ks YOu Sl S
504 30 2SS Garte 3 oseb eslle g L sl o
Sl s b e Coanl w5 L ol Litzes

O Y0, ) 53 45 2l Gl 2 - K3

Q\j,.cck.»}O)C.,M}:v JJJ;- B JA\S Q)yqﬁa.\.@

el ol 43S flad 0 (V) Jsde 5 4 el

a3 B Slaly l Cime sla b O welsl s
e Olosle 55 s g gl il ulal o5 gl
Sl Ol sl b @S e el 5 Son

O Yo ) K)o b o e Lls Bl sla Sl 51 o 4505 —VJgd

on i W

Sbs s

[ERSrRHEY

1||! !””I lllr

Ly | erTra—

LT —
= ; -:. o
- g :l G

i

Dol Sty g $lealSig) ol olis Slale (sl S
@S AL e (XYY Ol Ve bl oyss 45 55
S Sl sl w51 il 2550 SIS Ol e
5 S SAL sk e el gl wasie
S Sl Slele s a6 S ol Ol 5 Cs e

o3 S o IS 1 0Ll 0y ples oyl 5 4o game

G Sy Y=Y
St e Lo s g3l and e e (pl 5o G 5
s 655 0 bl gla il gl s, a5 ol ol Gl
Lol OLSLe sl augr ol bl pund g 1 53
LUl 5 oS anlllas 5 5o ailain gl 5 ST sleS s w4 5
oals s o ol els 1y apr ol lgnssdos

oIl oles Jols Wlis cpl 53 sy 350 auldl sl



V&Y Jla | pian 9 olxiy o louds | 00335k Jlw (wlish eul3l Gla yiaddg ja &y s

Ad

g5 Olantle 6,8 Cer Jold U obs Olasl
Omen by ojl Gzl Slipr 5 lajlps Calies ¢ idn
OF alS )5 s o iy 5l s 0T 3 5 5 L3l sl
O35 Lo as ax 5 b e 5l iSen akb gLl Ol s
Sl de Sl 85 (63,050 Sos 5 la ails ST 55 el 5
43[5)'16,\,4_Mrudupﬁbmwﬁ)ﬁq‘wlrﬂ

s

S Sy 3l 4 B a5l o 2l 15800 5 0 YL
5 Ulo s b Olpee ali>d a3 Ol 5 258 plail WL
Aol aalsl 53 oy 13 e 3 1) bs w2l S
IS 8l Jlye ol a5 las opl 3 o anb S S,

3”J§u‘ Olo «enl (Y)
6ual>w;,w\>ﬁj\me@u Jde 1 d gl W 4

dwdn wax g Lol Yo sl g e )l 655 0 bl

O£ Yo, 0) G plowil a3 Gulows o560 Jio - S

s, b & sed 55l Jde
3
3 [ |
)
b Oleislu awdin Lol Sl Sl S Lols
A 4
o GJJTA; e )
. | | |
3 e uils gl o bl Sl
_*3 l [ ] I ] I |
ol LSl sldas i o 5 3 Slgs Cagb, L || s A SH,4
! [ I I I [ I
A
N S eSS oA
1 | I I I |
3 ol Juas! ol Juas! Sl sl 5L b
Oy
9 aid s ik A ol S
I
Js ,tkws/m?
\ 4
B o
b S b 5L elal  baly 4 lie
y Js Js
\.—31‘ I_I
-3‘ F s Gl 5, Fombe Sl 1,
j vV v
Sl 53 LT, 5 Shes Sl sl s g s Shes



w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

o 455 Golasad 5 bl Jslir Sse & s Oletle
25
u;)tfuguw@w\ﬂeuagyui:r,teb,e
U el o s b ol Sslise Sl 5 4 b e
B s p0d ol Olotbs mijo 0 2 1) IS (G350 b (501~
bl s o o ie 2 Sl Dy LS o (5 0lie
A ol 08 ol 3 KaS L ls bl sl i
SLls L 53 4k b (S S L oS DLl
S Sl gme Ol cpl 5 L e gl ol > LB,
S SUGL 1S b ol bl gl Ols e
Sy bl e sdoe cl (5 e Shale b (53 (51
St JS b S 0T Sl 5 5 e el 3wl sl
Sialal espioee o 3L il b Al 4k a4 oo
5 Sl ekl s 5 agsm (oSl SO~
A3l e ey Ol iy Sl LI

(Y)JJ,\?L}QQJK}»C@;L@U@)\ML;LAQB

Al s il o

t{a}fwtﬁumd,,h;ouwm.;:wu,,a
G5l b wded g e s sl Allas g s
g5 Bl Sl 5 (b S 4 sl S glalad e 2y
sl pl syllial ae Olale gl jo b OLle g
305 a8 s o S0le Oy g 4 aS Al s oS
A e oml Bl S 05 et alsn 5 O B rmes
53L Ol 5 o 5 g ( SALL b, (GG e
eslital pis e 4358 e eals Sl g ABL oo 8
Sl Cum o SSds il ) s SO Ol g
S s Gk 2 bl ed B Sl s b O
Syd yadde bl il S il

ol st ool U1 e 5l e And tp g g
Glaal g arg b Js b S0ls oy il o >3 >
bS5 Sl 5L a5 SO 4 oo g Wi
m.;“,,,i)'\Q)J»JLE:J\QI}”AJ?EJ&L:Af}J}cLAQL*&LA
Sl S 5 Gl Db Ol Cpiaen 5 i 5 Sl
Cow Y

Sl bt 3l Jae casdllas ol plosil gl f s

(\i,'Y‘s.AS)L{i )g)}l Je": X ] QT«P'G::JI )‘2 ‘btﬁ? 6‘.& PHES ‘5}Lw du\ﬂ —Yd}u\?

e Dl il

b e gl (Co)d; o 2 s

S5 g b bl
il
(
Sl b Sls als b oY wls She il
- 1!(
Oy, il ol Al [EYPPPIEPHE O sy > Olilon y €l




V&Y Hla | 380 9 olxiy 0 louds | 083 35k Jlw (wlish o3l Gl yiaddg Ja & pubss

AY

Rl A s sl s Sl bl e 8
D caded 3l Qs Ol e sla ol il 2 stk
OB s ol S 5 b L Ol eoeen i
SIS Gl IS L sule se s 65 e Bl Sl o
5 A S e bl e 4 andlas 3y sl Gl
cnﬂ(rwﬂzk}.@@wﬁ;)féuﬁuvuwﬁf

.)J;da

sl b 3l bl Coue sl alb (g3le e 5l ds
505 oMy cplps S e b b Wl en 4 s
3 U S (b (S0 eyl el Sladas
bos S ol 55y 4 sl b e sl 00T Gk 51
s las S cilys | T bals ol 51 leizes
IR R P BTN TG PR
S o sl ol L3 68 e bl Cows 3 aS oslos

e 3 e Shedd Sls b i L Gl 5 ELoLe

Q60T ¢ 0k K35 b o o 615 ol Jolows 51 ey (s 1581 p 5 (g A dmlie g =V o

b s ol | b b | Gl b ol Jusl ol Jsl ol JUsl s als
(kWh/m?) (Wh/mY) | (Wh/mY) | (Wh/mY) | (Wh/m2),iss5 | (Wh/m2),iss3l | (Wh/m2)az.s;l 33

327 105849 144537 182750 57846 126509 31721 b U
181 50822 99907 80900 37552 51761 19945 O g
217 74029 105024 112367 44077 85116 21413 b ske
214 61126 104771 109374 52681 63122 26586 Sls
230 84311 110014 120464 47133 82889 26455 P
255 73232 120591 133942 55929 101265 20949 by,
230 65824 107486 122594 54295 89166 20783 3l
142 45825 70883 71572 32698 53121 20787 Sl
182 83635 126568 55093 36810 65086 27923 o2
216 57425 166783 49535 56545 51552 15314 (PPN
321 105977 142534 178821 81738 118113 22552 <k
220 52724 114503 105982 49701 91463 18354 0w
215 45535 111638 103434 50439 69368 16495 S Ol
162 28983 92972 69308 44189 36191 13508 Sl
188 74467 135147 52985 50379 49322 36134 o8 i
320 122613 136053 183947 82685 108875 36066 Lo,
219 63067 113451 105678 47151 85557 19389 (oo e
197 63070 92720 104625 45473 69736 17636 RN
199 37549 110834 88155 42494 63829 14001 Sesl S
199 55809 105185 94276 46138 59398 17848 ols




AA

w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

sl JEEI0) Y5 3 il Lyl 1y 5l 1 2t s 5
e by O Bl 5 e 1 1S leeas &1 (i
Faze Lle b cp i (O UK 55 ol Lls 1yl
b oY wls w laze OF Jlis op 1S 5 b e Gl o
o Glate ks o mi (Rl S L (V) JSas il e
Al o sl il w Glaze OF 0 a8 5 b (55 Gl
4 Glate SR o i 58 S35 GME lr (A) JSS s
o b Sl Ol e OF e o 1S 5 e e wilt
bt s IS L Ol anslie () JSS 5o 0 2L 5 LiL
G Ghate (bran JS b ot 5 adlllas 3)5s e sle
o Gl e JS 0L opfeS 5 28 S Bl s U Gl

L5 S pand e £l

debod Stk cplis DI e 5 (s 2 ol el
el Glaslsped O84S
o 250 S T 51 plS a3 4 s sad 2l Sl |5 g
b ails s 3050 ol 53 1 Jlde p g &S e als
5y 50 raj,; olie 5 oS ols alt 5 s K
G5 s el ol asedie 30 3 S5 L Lgls sy
Rl 5 Gl Sl i s e Ol
Sy amlie 3550 Sl Wl g pema 53 ) SOl
I s ccdd salin LB L3 sldSa s a5 shailen
5 oM S b e abt wind 5ol JUsir)
(6) JK2 50 ol s 1 e iy sy gk s
Sl e S b g Sl s 5l ol = JUl

WH/M?))adugss 31 &yl o Jlazs!

40000
35000
30000
25000
20000
15000
10000

5000

(8 Yoo ;005 andllan 3558 o sla G 5 adend 51 Ol IS Ol js Awgln Y 2

(WH/M?) ,lgs0 31 &yl JLlAL]

140000
120000
100000
80000
60000
40000
20000

TN

;%)32320 \y‘g Sl é?f
SANCY %

(\i"’uu\.;)li;)éﬁ andlao 340 ] ‘SLA 43‘5)3)‘}3)5‘ CJJ‘J"- J\.E:ﬂ b‘}:ﬁ A-m._ﬁ.u:.d —iJS.:



Ve b | piad 9 olziy oplodd | 23 55L Jw (wlish @Sl Gl yisdgJy & puiss Ad

(WH/M?) Qiéw 31 @yl JLEAS]

90000
80000
70000
60000
50000
40000
30000
20000
10000

(8 Yoo, 055 andllan 3550 o sla G 55 i 1 Syl o JUESH Ol oo e —0 L2

(WH/M?) guslo g L

200000

150000

100000

50000

(\i"’u.\bl{i)‘:}; M.“hﬁ 2,80 k] ‘5‘# PHES L d‘.’..!l.n}u JL: b‘j:.d A-a._ﬁ'u.d —'\JS.Z

(WH/M2?) guslo 5 4L

180000
160000
140000
120000
100000
80000
60000
40000
20000

(\i~Tu.&S,l§5):}1 asdlas )4 k] GLA PHES BL &.&Lﬁ; JL: :)‘};ﬁ n\...;\.ﬁ.a —VJS.:



w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

(WH/MZ) ‘505)3

140000
120000
100000
80000
60000
40000
20000

(I
i

-~

o U

%/‘1«" K (R

(800005 andllan 3550 o 58 G- 55 (53955 b Ol s deylis —A L2

(KWH/M?) Js ,L

350
300
250
200
150
100

50

i

(\i'*sou\s)&) eDJ'd" 4&“&.& 2,80 X ] ‘5‘.& PHES BL) JSJlg b‘kﬂ 4...3‘.2; —\JSJ‘:

B S e 53 ) 55 0 Bl s
P Lkl s el epd paRie ol

3,5 Olpe addl il ol sl
s oy~ Jed bl (5 S laas b= 55-)
Ol el ok WBly o g Ceand 3 035 Ges o Al
D3 GNE G 0o Lab Lesg ol Dol S
AL o ol b S Gl i s 5 38
— B g S S Cer b Bl il s Koo b
Cyr =B i b bl 6,8 Gz s 005 08 Jled
S DEE Ced 3035 Ges e Bl s o 28
oo 51 Bl 51 G e 0 i L (o (8 L

S 4o -4
Wl 1SS a Gl JS UL Ol 0 Ol (o0 ol 2 e
Sged o pLal (Vo) IS5 s a8l Lol 3,50 e gl
Slr ol cp S 5 i skias 0L (o SSle b w4 oS
Sl Al S Sl b et gl S AL e s 4l
u\aleMubﬁal)L.MMb-L;)‘f)vajiosdbaju
Rt C SIS PR - rbdluffblb;ﬂjé wargl
)‘Mwﬂﬁwfiﬁo“u”@)‘uﬁJJﬁﬁj
sla adlye 3L Gl s b cpl s Ol Sl -0
Sheslizad bl ol cur Ouel 35 g 53 Jse IS
bl Jlad gds o Sy oo 5 Sl Siley ol



V&Y Hla | p3an 9 olxiz o louds | 083 35k Jlw (wlish o3l Gl yiadg Jy &y puiss

1)

Fk
TEEETE L n 4 % % 13 b
_:'31: o i ! .| i P, ;] L L B I j:l 1 ) 4_ —1; IJ
14 I T .J L B 3
b

O Yok )K)0kle JS ol 5L Olgme o9 0S5 o e s Jlaged -V 0 I3

S & 5 Bl Sl OW-VY S
BT b Gan 53 01y o 1 allis opl 3l o s laas
Sl s Js s a.uaL.lLALaC.JB MB§)=@6LAJ>
3 (O IS8 058 o 0ls Hseal opl oS b sleens
(V%)

S G 53 O 4 s U Ges V8 KS

b 5wl s bl lalr 0% -1 IS
o ot s 5 et Ol (el Olor 5 ilas
ey 4 b 6 Gl s e al S o s 3L e

b U Sl 55 OBl g 53 (AU Ges- Y K3



av w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

S 5 L5 o o L LS el 515 s Bl
SreS $255 5 S0l DLl opd oo S Lab 4 en
O 5 00) s il s

T

JL*M d&)é%ﬁdwqab‘ﬁ c,.,....'»—\'\JS.ﬁ:

ool b K s Ky b e S
Bl dsene o2 Sl 535 F g glalad crla dandly
Rl Basl 5 a8 o e osline LT (glans Jseal 02
Bl 535k 0L 5 QBT 56 Ol 53 b plis )| 53!

(\A) j(\\/)J_{.':.JJ)\J oSS

b il G5 s Job 2 VA S

Wl o o 3 w3 b 5l ol cal 555 50 bl
OA) 50V) K

sl Al golams &S 5sad bl oo Ol 0 OLL s
SLSal,) Lly o oS Cnl il sls ol 5l sles oy
QIJQ@JQ?ASLQ%.:ﬁél;é}jlpéﬁ@ﬁ
el bl el Ul 4 s | e
bl sl sl oles slal & 015 0T s 516 b
2238 Bly S5l S b LSS 50

sl esg B8 15 Lads deuls 4 oS bl s

-
RTINS TAE WS & PP
e AT

ot . H‘-GI—I

il

(R
__F..-
.

Lac:ls Sl s xS Ll 4o g Comi- V0SS
g5 5 e aib 55y » Jol aib (5,5 S et
Olale ol 5 (525 0L Olas 53 50 3L 0L > 5 Al
ol bl B 8l Sl 3 ol g
A3l o (Il 5 iSan) aiboss LSS Ly Slid ol
Ol b ol 208 gl Ygome ST 20 g U3 5
blodor b b 6l s 5 A3l 2iy Jue 6

Do B 3 Jsb 5 Y SS

25 s e 4 Vgane 5 (55 0 Bl gl Do
Solm dals s sl e Sl (S e bl Slex 53 e
Sl Ol &S o5 o ol 525l i Lab Los g lams
Gl glalad 5l s Ll S g pdee e 5o se
SVL Csl as opl a8 0,80 13wl s Bl iy s
dlsn nl g o ph gr Olaztl o 5 SRle S L 35
Do & 53 88 Jbm 53 il gy JB s 6 s



Ve )l | pian 9 olxiy o losd | 0355k Juw Swlih eulBl Lo yisdg 3y dguiks v

jdlwéwaS;{fmagu\J o5l oy sl

338 o Hads 5 S5 eyl 5s (6ol s S

on the amount of solar energy received,
Geography and Development, No. 42, Spring,
pp: 182-61. (inPersian)

10. Bajiyan, E. and Khairuddin, R., (2016),
Hierarchical model of evaluation of
psychological cart in the direction of achieving
thermal comfort and sense of place in urban
spaces, Scientific-Research Quarterly of Urban
Studies, No. 28, pages 79-90. (inPersian)

11. Balaras, C. A. (1996), The role of thermal mass
on the cooling load of buildings, An overview
of computational methods, Energy and
buildings, 24.

12. Benardos, A., Athanasiadis, 1. and
Katsoulakos, N. (2014). Modern earth
sheltered constructions: a

13. Benrazavi, R.S., Dola, K.B., Ujang, N., &
Benrazavi, N.S. (2016). Effect of pavement
materials on surface temperatures in tropical
environment.  Sustainable  Cities  and
Society,22, 94-103.

14. Bokaie, M., Zarkesh, M.K., Arasteh, P.D., &
Hosseini, A. (2016). Assessment of Urban Heat
Island based on the relationship between land
surface temperature and land use/land cover in
Tehran .Sustainable Cities and Society,94-104

15. Bridson, D. (2012), courtyard Housing Study,
Djingis Khan and The Kingo Houses,
ASBN26, Sustainable Urban Design Lund
University.

16. Department of climate change and energy
efficiency (DCCEE), (2010). Your home;
technical manual (fourth edition),
Commonwealth of Australia.

17. Edwards, B., (2006), Courtyard Housing Past,
Present and Future, Edited by: Brian Edwards;
Magda Sibley; Mohammad Hakmi

18. Elahi Bakhsh, A. H. and Shah Mohammadi, F
(2006). "Choosing software for simulating
energy consumption in buildings for
development in the country”, Proceedings of
the 22nd International Electricity Conference,

J‘b)-xs K} 7&.«4&*

[ o)b‘ e BV} 6}755 AJL»U )'\ Ai.éjf)g Jlae O“-"
2 ES e bl S5 slaly wlid 65 s M0lpe

5 bl 5las ast o " ol sl 5, sy

c\:.o

Abdulkareem, H.A., (2016), “Thermal
Comfort through the Microclimates of the
Courtyard. A Critical Review of the Middle-
eastern Courtyard House as a Climatic
Response”. Procedia - Social and Behavioral
Sciences, 216, 662-667.

Ahmad bin, H. (1966). New history of Yazd.
Through the efforts of Iraj Afshar. Iran Zamin
Culture, Tehran. (inPersian)

Ahmadi, F., (2005). The central courtyard in
Iran's architecture, Sefa Quarterly, No. 41,
Autumn and Winter, p. 90. (inPersian)
Ahmadi, Z. (2012). Recognize the missing role
of central courtyard to achieve sustainable
architecture. Journal of Architecture in Hot and
Dry Climate (AHDC). Volume 2, Issue 2, P25-
40. (inPersian)

Al-Kurdi N. & Awadallah T. (2015). Role of
Street- level Outdoor Thermal Comfort in
Minimizing Urban Heat Island Effect by Us ing
Simulation Program, Envi-Met: Case of
Amman, Jordan Research Journal of
Environmental and Earth Sciences, Vol. 7, No.
3 pp. 42-49.

Anselm, A. J. (2008). Passive annual heat
storage principles in earth sheltered housing, a
supplementary energy saving system in
residential housing. Energy Build.
Antarikananda, P; Douvlou, E & McCartney,
K (2006), “Lessons from traditional archi-
tecture: Design for a climatic responsive
Contempo- rary house in Thailand”, In
Proceedings of the Y¥rd Conference on Passive
and Low Energy Architec-ture-PLEA 2006,
Geneva, Switzerland ,43-112.

Asfour, O. S. & Alshawaf, E. S. (2015), “Effect
of housing density on energy efficiency of
buildings located in hot climates”, Energy and
Buildings, 9

Ayali, H.and Mohed, Kh. (2015). Determining
the optimal direction of the central courtyard of
the houses of the Qajar period of Shiraz based



Q&

w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

30.

31.

32.

33.

34.

35.

36.

37.

Heidary, Sh. and Imani, F., (2018), Evaluation
of underground building energy consumption
compared to similar models on the Earth's
surface climates in Tehran, Yazd and Tabriz,
Iranian Journal of Architectural Studies.pp 89-
105.

Hosseinabadi, S. Hassan Lashkri, M. Salmani
Moghadam, A. (2013), climatic design of
residential buildings in Sabzvar city with
emphasis on building orientation and canopy
depth, Development and Geography Quarterly.
Volume 10, Number 27, Zahedan, Pages 103-
116. (inPersian)

Jadiri Abbasi, M., Shaghaghi, SH., Salek
Zamankhani, J. and Hamidzadeh Khayavi, S.,
(2021), evaluation of the impact of climate on
the planning and design of contemporary
housing in the city of Tabriz (case study of
Zafaranieh, Waliasr and Rushdieh
neighborhoods), Sarzemen  Geographical
Quarterly, year 18, number 71, pages 66- 45.
(inPersian)

Jahanbakhsh, S. and Ismailpour, N. (2004).
"Basics of climatic design of residential units
in Yazd city (thermal and lighting basics)",
Geographical Quarterly of Sarzameen, Volume
1, Number 2 (series 2) (inPersian)

Jamei E., Rajagopalan P., Seyedmahmoudian
M. & Jamei Y. (2016). Review on the Impact
of Urban Geometry and Pedestrian Level
Greening on Outdoor Thermal Comfort,
Renewable and Sustainable Energy Reviews,
Vol. 54, pp.1002-1007.

Kamyabi, S. (2015) Implementationof Climate
Classification System on the Architecture of
Khorasan Razavi Cities, Quarterly Geography
of the Land, pp. 91-105.

Kashki, A. R, Hosseini, S. M., Hardani, A.,
(2018), investigation of climatic comfort and
its relationship with human physiological
indicators. (Case: Sistan and Baluchistan
province), Journal of Environmental Science
Studies, 4th volume, st issue, pages 929-944.
(inPersian)

Kermi-Rad, S., Aliabadi, M. and Habibi, A.
(2017). Measuring the impact of wurban
geometry on thermal
conditions at the micro-climatic scale (case
study: open space of Golesht residential
complex, Shiraz)" Regional Planning
Quarterly. Volume 8, Number 29, pp: 161-172.
(inPersian)

external comfort

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Tehran, November 28-30. (inPersian)

Fahmy M., Sharples, S. & Yahiya M. (2010).
LAI Based Trees Selection for Mid Latitude
Urban Developments: A Microclimatic Study
in Cairo, Egypt, Building and Environment,
Vol. 45, No. 2, pp. 345-357.

Ferrer-Forés, J. (2010), Courtyard housing:
Environmental Approach in Architectural
Ghiai, M.M., Mahdavi Nia, M., Tahbaz, M.,
and Mofidi, S.M. (2012). "Methodology of
selecting energy efficient software applications
in the field of architecture", Hoyt Shahr, year
7, number 13. (inPersian)

Grote, L. and David, W. (2008). Research
method in architecture. Translation: Alireza
Einifar, Tehran University Press, pp. 362-361.
(inPersian)

Gurji Mahleban, Y., Yaran, A., Parwardinejad,
S.and Eskandari, M. (2010). Evaluation of
climate-compatible architecture in the houses
of Kashan, Armanshahr. Number 7, Autumn
and Winter, pp: 31-41. (inPersian)

Haeri, M. R. (2009). House, culture, nature
(examination of the architecture of historical
and contemporary houses in order to compile
the process and criteria of house design), Urban
Planning and Architecture Study and Research
Center, Tehran. (inPersian)

Haji Qasemi, C. (2013). Cultural encyclopedia
of Iran's Islamic architectural works - 14th
book - Yazd houses, Shahid Beheshti
University Press, Tehran. (inPersian)
Hashemi, F. Heydari, Sh. (2011). Investigating
the climatic function of the winter yard in cold
case study: Ardabil city,
Architecture and Urban Development, (6), pp.
154-139. (inPersian)

Hazbei, M. Nematollahi, O. Behnia, M. and
Adib, Z. (2015). Reduction of energy
consumption using

Hazbei, M., Nematollahi, O., Behnia, M., and
Adib, Z., (2015), Reduction of energy
consumption using passive architecture in hot
and humid climates, Tunn. Undergr. Space,
Technol, Vol 47, pp 16-27.

Hedayati Rad, F., Shabankari, M., Zarghamian,
M. R.and Abargoi, S. (2016), Evaluation of
bio-climatic indicators affecting human well-
being (case study: Arvand Free Zone), Journal
of Environmental Science and Technology,
18th volume, special issue number 3, pages 24-
41. (inPersian)

regions, a



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

V=Y )lg | piads 9 olxiy o plashs | 023 3ily Jw (wlich oalBl sla yiadg js ds piss 10

Monestiroli, A., (1979), L Architettura della
Realta, Milano politecnico, di Milano,
P.58.Pfeifer, Gunter, & Brauneck, Per, (2008)
Cortyard Houses, A Housing Typology, Berlin,
Springer.

Nguyen, A. T.; Tran, Q. B.; Tran, D. Q. &
Reiter, S. (2011), “An investigation on climate
responsive de-sign strategies of vernacular
housing in Vietnam”, Building and
Environment.

Nielsen, H. (2015). Natural ventilation, climate
design guide for hot regions, translated by:
Mohammad Ahmadinejad. soil distribution
Isfahan. (inPersian)

North Umbria University. (2011). An Inter-
program Analysis of Computational Fluid
Dynamics PHOENICS and
DesignBuilder UK, Sheffield:
School of Built and Natural Environment
Philokyprou, M. & Michael, A. (2012),
“Evaluation of the Envrionmental Features of
Vernacular Architec- ture, A Case Study in
Cyprus”, International Journal of Heritage in
the Digital Era.

Pirnia, Mohammad Karim (1995) Introduction
to Iranian Islamic Architecture, Tehran, Iran
University of Science and Technology
Publications, third edition. (inPersian)
Qabadian, V. (2017). Climatic study of Iran's
traditional buildings. Fifth edition, Tehran
University Press. Tehran. (inPersian)
Qazalbash, M. and Abulazia, F. (1985). The
alphabet of the body of the traditional house of
Yazd, published by the Ministry of Planning
and Budget, Technical Vice-Chancellor,
Bureau of Research and Technical Standards,
Tehran. (inPersian)

Radhi, H., Assem, E., & sharples, S. (2014). On
the colours and properties of building surface
materials to mitingate urban heat islands in
highly productive solar regions. Building and
Environment ,

Radhi, H., Fikry, F., & Shrples, S. (2013).
Impacts of wurbanization on the thermal
behaviour of new builtup environments, A
scoping study of the urban heat island in
Bahrain. Landscape and Urban Planning,
113,47-61.

Rain. Qin, Y. (2016). Pavement surface
maximum temperature increases linearly with
solar absorption and reciprocal thermal inertial.
International Jour-inal of Heat and Mass

Based on
Software.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Khalili, M. & Amindeldar, S. (2014),
“Traditional solutions in low energy buildings
of hot-arid regions of Iran”, Sustainable Cities
and Society, 13.

Khodabakhshian, M., (2012), The typology of
Earth- sheltered Buildings in arid climates of
Iran, Doctoral dissertation on architecture,
Islamic Azad University, Science and Research
Branch, Tehran.

Mahdovinejad, M. J., Mansoorpour, M. and
Hadianpour, M., (2014). The role of the yard in
contemporary Iranian architecture, case study:
Qajar and Pahlavi periods, Iranian-Islamic City
Studies, Tehran, number 15. (inPersian)
Mantezari, M. and Dehghani, M. (2012).
"Detailed identification of climatic areas of
Yazd province using multivariate statistical
methods" Natural Geography Quarterly, Year
6, Number 19. (inPersian)

Masoudinezhad, M., Tahbaz, S.M., and Mofidi

shemirani, S.M., (2018), Investigation of
thermal Shavadan, Case Study: Dezful
Souzangar House, Iranian Journal of

Architectural Studies, pp 49-70.

Mazaheri, M., Dezhdar, O., Mousavi, S.,
(2017), Analyzing the role of the yard in the
spatial structure of Iranian houses using the
space syntax method, Hoyt Shahr Magazine,
No. 34, Year 12, Pages 108-97. (inPersian)
Memarian, G.H., Brown, F. E, (2000), “The
Shared Char-acteristics of Iranian and Arab
Courtyard Houses”, First International Arab
Courtyard Houses, Homs University (Syria)
and Huddersfield University of UK, (2),33-51
Memarian, Gh. (2015). Introduction to Iranian
residential architecture, (introverted typology),
Tehran, Iran University of Science and
Technology. (inPersian)

Memarian, Gh., Tabarsa, M. A. (2013). Type
and Typology of Architecture, Scientific-
Research Journal of the Scientific Association
of Architecture and Urban Planning of Iran,
2013, Number 6, Autumn and Winter, p. 104.
(inPersian)

Mirmousavi, S. H., Shafiei, Sh. and
Taghizadeh, Z., (2013), and
estimation of day degree and temperature
compatibility index for climate-compatible
housing design (case study: Mehrabad
Synoptic Station, Tehran), Sepehr Magazine,
Volume 23, 89, Pages 81-87.
(inPersian)

evaluation

Number



a7

w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

Case of Portlan d State University, Oregon,
USA.Building and Environment, Vol.73,
pp130-158.

Targhi M.Z. & Van Dessel S. (2015). Potential
Contributio n of Urban Developments to
Outdoor Thermal Comfort Conditions: The
Influence of Urban Geometry and Form in
Worcester, Massachusetts, USA, Procedia
Engineering, Vol. 118, pp. 1153-1161.

Targhi, M.Z. & Van Dessel, S. (2015).
Potential ~ Contributio n  of  Urban
Developments to Outdoor ThermalComfort
Conditions: The Influence of Urban Geometry
and Form in Worcester, Massachusetts, USA,
Procedia Engineering, Vol. 118, pp. 1153-
1161.

Tavassoli, M., (1974), Architecture in hot arid
zone, The university of Tehran, Tehran.
Tavossi, T. and Abdolahi, A. (2009)
Evaluation of temperature comfort indicators
and architecture compatible with Ravansar
climate, Quarterly Journal of Geography and
Planning, Volume 15, Number 32, Tabriz,
Pages 125-150. (inPersian)

Trewartha, G. T., (1968), An introduction to
climate, MeGraw Hill Book, Co. New York
Watson, D., Kenneth, L. (2005). Climate
design: theoretical and practical principles of
energy use in buildings, translated by Vahid
Qabadian and Mohammad Faiz Mahdavi.
Eighth edition. Tehran. Tehran University
Publications. (inPersian)

Wong NH. & Yu C. (2005). Study of Green
Area s and Urban Heat Island in a Tropical
City, Habitat International, Vol. 29, No. 3,
pp.547-558.

Xiong, Y., Liu, J, Kim, J, (2019),
Understanding differences in thermal comfort
between urban and rural residents in hot
summer and cold winter climate, Building and
Environment, Volume 165.

Yaran, A., and Mehranfar, A., (2013),
Appropriate climatic patterns in low-lying
residential textures (comparative study of cities
with temperate climates: Washington DC,
Richmond, Virginia Beach, Antalya, Rasht,
Seoul, Ni Gata), Journal of Garden view, pp3-
14.

Zare, L., Naghizadeh, M. and Hariri, Sh.
(2011). The relationship between nature and
the central courtyard with a look at the
architecture of the Iranian house in Kashan.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Transfer, 97, 91-93.
Roaf, S. (1988), The Wind Catcher of Yazd,

(Doctoral  dissertation, Ph. D  Thesis,
Department  of  Architecture,  Oxford
Polytechnics.

Salehi, B., Ghanbaran, A., and Ferdowsian, S.
(2017), are examining the status and
formulation of climate - friendly design criteria
in Ilam Residential Buildings (Using the
Mahani Method), Ilam Extension Science
Quarterly, Eighteenth period, No 29 and 57, pp
105-117.

Sefalai, F. (2013). The environmental impact
of the central courtyard in sustainable
residential architecture in hot and dry regions
of Iran, doctoral dissertation in architecture,
supervision: Seyed Majid Mofidi, Islamic
Azad University, Tehran Science and Research
Department. (inPersian)

Soheili Fard, M., Akhtarkavan, H., Fallahi, S.,
Akhtarkavan, M. and Mohammad Moradi, A.
(2012). Investigating the interaction of Iranian
architectural principles and solar energy from
the perspective of form, symmetry and
orientation, case example: Abbasian Kashan
House, Arman Shahr Architecture and
Urbanism Journal, Autumn and Winter 2013,
Volume 5, Number 11. (inPersian)
Sultanzadeh, (2011). The role of geography in
the formation of types of courtyards in
traditional Iranian houses, human geography
research (geographic studies), volume 43,
number 75. (inPersian)

Taban, M., Pourjafar, M., Bamanian, M.R. and
Heydari, Sh. (2013) Determining the optimal
pattern of the central courtyard in Dezful
traditional housing based on the analysis of the
received shade of different levels of the
courtyard, Bagh Nazar Quarterly, Tehran,
Volume, 10. (inPersian)

Tahbaz, M. (1976). Principles of a desert
architecture, quarterly, pages 91 and 20,
autumn and winter, p. 79. (inPersian)
Taleghani M., Sailor DJ., Tenpierik M. & van
den Dobbelsteen A. (2014). Thermal
Assessment of Heat Mitigation Strategies: T he
Case of Portlan d State University, Oregon,
USA. Building and Environment, Vol. 73, pp.
138-151.

Taleghani M., Sailor DJ., Tenpierik M. & van
den Dobbelsteen A. (2014). Thermal
Assessment of Heat Mitigation Strategies: T he



V&Y Hla | piadd 9 olxiy o )louds | 083 35k Jw (Swlish eul3l (gla yiaddg Ja ds yuins y

79. Zhai, Z., et al (2009). Ancient vernacular

architecture: ch aracteristics categorization and 78.

energy performance evaluation. previtali,
Energy and Building.

Hoyt Shahr, No. 12, pp. 49-60. (inPersian)
Zarei, M. L.and Mirdehghan, S. F., (2015), The
role of the central courtyard pattern in adjusting
the harsh conditions of the hot and dry climate
of Yazd region, Shahr Irani-Islami Quarterly,
No. 23, pages 5-18. (inPersian)

(VEY0odi ) K) 55 g sn g wieie Jls bl gbs G 0Ny —) o gy J s>

AT Iv.
el L]

-
NI INE |

11

111

s

:

& O s il

H_,JL .

T

ool oI L L...l

e

F"’!”H,t‘
[

i




A

w333 )13 § )5 po bla g B SiHha HUS) Julxi 9 4y jxs

O 3wl

Oy, 4l




E-Y )lg | picdd 9 olxiy o plashs | 023 3ily Jw (wlish oalBl Lo yiadg 53 ds yuis 19

b oo ske s Oilons 5 a5

o 4l b e als




