W O

109y GG /el Juw /oW o)laid

G5 B yan p Al sla uSOLST LSl Jalas
S Hleudands slaJus 5 caldiwl L

(O 89 2 sSews ual 1505 50 4alllas)

o olaie] gz pl B8 ¢ Lyd O,y B85 g S Lo ple wrige

WA/ /Y 2 ol Gopds gyl WAY/AY/VY cdlie il o,

D)éjéi

drngs & b (slaygome 5l (S oS Lol .l 39 41335 (gladmd )3 o e (slaad s 1 (S (sl GV b e
o8 Cumal (S g laidlos (i3 3 059 4 cdize) (nld (2SSl bl o (551 B pan gilwaine lub
Lylys olul g led b (65,51 G yuan (jlodinge gl Jgliie (g S o WSOl 5l oslirwl pols Jls >l jla 08 5
oo S S b 3o b oS5 )0 (I3 SOl £5i)lar s (Gl ol 53 Bl lae il
Sledlo Jae S o )3 05 (asedio (oL (e i3] s cp it 9 €855 5108 (o) 3590 (I3 aisgy jlulales
Ol 69y 2 At Sl pi s a5 > ,S5b g (oole s 1 LSS (653l Bpan (e 9 13,5 (o5l Jde Lo
Ao 5l L it SO 5l o3lii ol b L )l g0 45 ol o3l (Sl 3aio guli 103,5 dunloee gy oa b (g5l wdns
Sl il ZVE B s ol el S LS g3 |y (6550 G pae o 3D

5315 stanflg |l

S35 Gpas iloand (S35 sy S OLET Gl gias (555l Bpas iloaig ool duwg

SSews sloglaiblo )3 (6551 Bpan ire 2 (lone (2ol sloeilio 1 gy lyie o gl 08I (6585 sy S 48,8y lio ) 3
Al o 013155 0y5liie 5 g3 0355 pladnly &y (oloxe ALl )3 «(]a5 b saalllas 3y90) (gilwdnnd (loJso 3l o2kl |
(510 i) -yl st 4635 50 35 25l ¢ oMol 3151 olK.E515 g ylamo g 5o 01Sil> e lams (6,555 (sooiils st

Email: alireza.karimpour@yahoo.com
Sl (5 (855 o s 5T e oodlesl ST oK g lano gy oSl sli kst
Ol (ol «lidiog g pole dnly o oMl ST 0By (g jlomo gy oSl dluuolsessese



33)5 (o il Lo Slaidlo Juo (g9) sty jlulule pies
Gglae Jole G L aad g L8 leidlo alie Lus ledle 4
ol 25800 dmle ] (6553 Bpuas g5 bl )3 5 0sd Ik
b odls Juloos 5 450 Calgs )3 g 05 walss aulio on b Ly 9
sbabsy 5 pimgi gl (sbaosls b gl by duglio I oslitul

285 dlp g0 ilate [Vl (gLl

Spae ilwdinge oz 2buby) x4 5 Bl ojg
il g bacaes 5l (- S (50 )3 ol y5b 4 - )
b Slllas aiej cpl 5> bl Gliie 5 551 Glie o,
el o il Sl Shy 5 Sl b 350
5 5 Sore b ihfSan 5 0o sl el 025 sl
cilisee pSOLS] M cad s (65 sl JS ol Parasol
o SObdl (el 1) onel Cundty SleMbl 5 03,8 (gjlwans |
ls 4 drg b Mdses gandiwd (BB 5 Sle ()5
§ M 4355 032000 Gl Sl RIS (gl (28 (sl S L
Biilow-Hiibe et) 15,)l5,95 5 (65205 LS 5 A3 sla WSl
Lms 350 3 (o255 dnlla (S5 35 L2l Sad ¢ 935ms (al., 2003
liaej Juad > I3 pSOlEl b gyl Slesle 3 5l
(EYW318 ‘:’)‘P ax C)] 5l Jeols b u"L*“ 2 &S ‘J.5|039o.3 1))
(2B e &)l 423 35 ol p (BT (lajy, (b
Syl do g ol jsba gilulale slapiu 1 g sales YU
9 S e dge (o) Jad 5> Bl sl (o3 ) A
Ll> .(Bessoudo et al., 2010) cuwl jioS (gl (slajsy 5o il o]
b)‘ful&i shb st S)ls 0 Sas p adllas S 51
S Jbo 5 a8 55 o o)l « TRNSYS jloiecds )l58lp 5 5l oolizes
A6 Gilops 5l 2 6315 25 b ooty oo Sl sy ol
Gilslale dile - 00,8 e Gl oyl il 4 &S gy s )l
s stslopus eyl Lzl b 1y e odlil blasl |y ayl
Sy sl slola cplply b Giliel 55 sl S sla,b ol
2 2l g (SOl Ll 5 b > Gilos 5 iele)S
Disll pie & dag5 b LusSele; .(Datta, 2001) 345 43,5 L
gy sales b o)l sbapleid b 3 (551 (Vb Lol 5 (551>
sokaie & ly Sy &, oleinlu <SS u.':’)l)> Silwdds (gl
Pl ol lams Laylpd 0500 el oS0 4 (ke 4 (ot
U8 B ol SOl 5l oslizl b & sl ] 1 Sl gl ol
Sl o gaop Fr Lials g e S uSsie (Sen Jl g
4 .(Tzempelikos & Roy, 2004, 103) 3505 sbs! isle o (55,0l
Slillle jl (oS i Laib a5 amd g0 Lt s abile S j5b
ohigt doyS OBl )3 (eaudyes (63l Jl IS i sonp

Blod 55 sate g

oLo3cl apl 13Ss (bas Whls \35s e3e)S Lople gwsigs

wsis.-d

el iyl 5 dgste wefY oS anld G loie @ jlul dnys
2B (8l ¢ Ll dsgs 1 sl e 4 el (g
5 (1Y ohlKan 5 (£p30m (o) Vlw) 21 il (5855 olal dad )
slogssyl pogasa 55l @lie Sl die 5 gone odlitul 55 )
Oium 9 ULQQL» w.?u as l}u] )‘ J.M:LL;O a0 o.by».b).?u
2 &3P eaiS Bpae S wsipl Yol Gl Gpae b
stiwly 53 p8 ool (1 i gllhai) 5 o Cguie ]
coley amilis Wb o )] dgute sl ol ) Saly &1 g b yloss L
S5 Bpae GialS > ol b Llgie Sl piSesS
o oSSl dauly 4 Slasle slodiog A5l amsl olasls )
Ay lais Ay Al (1P oo 15 spe 3 (655 B pas
i (i il 855 G B I glezsle (a8
¥ Oliged pbool pie Gyss )3 g dgud o guore Jleidlu
AW Dy g Ql:“%b b by ‘;;"')IP AW dlos 5l G)MS.AM
D) (ohlKan o Gloses) )15 olyad ay |y liwe; jo lalad aspu
shpl el plul ) & Jgluse g o3l slagy) 51 (S 059yl
@ o, SOLs] IS jobas .ol by SObST 1 oslimul o)l 15 Lol
S0P S S Bgh oo e Sl g (2)B (I g aw
I sxSole g 2dysd )95 maitane (AU ) 6 xS ol olgzds s 5
@ p5Y il o by WS OsT 1 ealil (cblje 5l liae; 5 Lod M)
A A o b 4B )S O ja Oladss g Glalllas does casl S
035 g 2l (B b dwolie 1 )5 (olap,SOLS I oslazul b
Blpsl b dllie oyl .(Olgyay, 1963) ub o yioljél YO 3535 b
@D 4 Wl el 5 Al GBI (sl SO (o> a8yl ) 4
93,5 4 ang b Lol il coss (28 sl wSOLE] gyg0 00 g
2 sl SoS 4 lazblo Calo ) 3l (g38l3g) b S
O 3 e Jae 6 e g (I3 oSOl adllae 4 el
5 pan Ay JBI5 Slarle s 35T g g il
3 o0 )l )8 Jelod g (awyp )90 1) dige Sl Jae S

Jbg)y Gioy
39 €Sy g5 ) Lhngsy i g5 4 g b GBS i)
JYawuh 5 € gilose 5 gilwawd? g5 3l Canle g dpaly s
Jol p5 33 5 g b 2 (305 89y (b (sl canl € ilaie
5 iy <ol G oitS laty polazs] Glaal 5 Lol Gia
g Blial cpl d oliwd Gl W e Cawl 0l p g
b piegh sl pB 53l sal ganadl Job gls 5 «8)5
@ ag b (LB jllule giams o paig «sjloded ) ool
pE 2 205 0 pasule Ll Tty (g3l Jal S e
Silodend 05 b )3 (F9Same el Jglute ige S (gm
s ol dls Casd & 1 5l 3)90 (B pas (5551 3o g 00

MW Qe

1W99¢ GG /ee3)l Juw /el,w oylaid



W O

109y GG /el Juw /oW o)laid

Ll oslaiw) b 551 Byos p Gals slapSoBaT i Jalas

= (G-Value) 5 olil sy (551 Js! JS s
(G-Value) i 1 (G-Value) s >,
cilisee (slo Sl )3 sadyes (651 Jal JS 5o dslone 096 )

il (2B g9 oSOl Elgil e Sl s nl 4 g L
Wy 028 bais SOl 5 (claded gaw o |y 2y bl
LS o Sl el g a8 Lol o endyss (551 Jlasl e
Wienold) w5550 Job slajlulals 4 Cund 0oy 5,k )
28 cadl o s oSOl Gins abi (et al., 2011
obitle slaied gaw jl & (Sloj U i ygs uiane GGl
(Yang & lin, 1990, 129) suS’ s bl (wle il 03,55 jgue
29550 ol 4 i 0y S Gl ool )3 s (bl
B e pnSObsl ass a8 e Sl Lad > coles 4o g
oSOl ansls o rote ) g 529900 (S ¢ )l s
3G olgis 4 L3 slas  slhb s ailys e a8 ol o LD
Az S0 ) e Slg) 9 (Se3d 250 el (slaadlie 5 polie
Chen) Wles Sl Olo.’&l...u G})B sl 3D Sy PL] 9
Lisb JlEsl s G oI5l (cla Sl (et al., 2012
S Olsieds 0390l i cnl 45 B 86 Sy g syt
Giliseo glalas 50,00 (6l i 5 3,0, Slezsle il |
Sl dlg oo a2 51 by 6561 JUl IS oliee Sload s
o 9331 o ol8in Lol a3l celio (g5 B o Sl oo dulie
1325 wday god Hlas 4y (B Mool ccanl Hlaine  #8lg laidlo S 5o
o )3 935k S Cumdge g Slolge 4 SOl sl
stateds 1 (Freewan, 2011) 3 by  Siww b ddind £ § A ys>
(Ll Oad Wb wilisie oo WSO caal S fasg0 4 (S,
15 Lol Canrboe (S5 3 Iajlulasle 5 ooty wlSul 5 JaS] e
il sl)l58lp ) Lags Jos ol o 35 (talef] 40855 il

DS (o Oy

Siwassds bt
Silodde sy o0 9 355 )l plaidlo (gilodnd slajlle
S5l Span Glie dlo I plolb Jlai 3590 iliss 350 (b5 9
csoeldl sbvodly o g 35 jolate 40 (551 (9000 9 el
CuiS3l wooladdl dbyo b)) pizmen ol izl 5 el
Sbl 51 (11 phlKes 5 Jlé) 3l o d)lge plo g dloyw
b gladdos leitlo 555l @)lBle s slalil 5l Sy
(Wall & Biilow-Hiibe, 2001, 9) 5,5 o gd9s ) calio
W8 S e (glals po 93 By S gl Bam 4 S sl
Sl gy Il (o caa Jgl doye p3 il 488
5 2l ooy b cuS 5 ) dilize ISl (gla, Sl g
2lad oo o ) (nl 055 (0 g0 Bran ik 10,8
M9C~»‘ u?)l& Ja»?uw LY u.il.ﬁbmb)‘%) Lg\.’.d‘)b df‘)

O3 )b (-0ul8] CLaALe i

)b adhis @ul8l 4 gl Sy bplatle )3 (555l B pan
9 sakags ) (aldljie 4l 5l ol b (Zhang, 2004)
02y YOYET B (3yb Job POV WY Jols dn > 5yl asSans,
Flod ladilaio jo - plpl Suis g ) des adlate )3 (Jled
B _did obye 5 Jaine (clojlul U cylinngS b cou oS
A3 o Ui 485 Gjgo sl gy (Tl sybed) 3,1
Sygbds Cawl 3bj sl e )3 (> Glid ) dadygd S
Oszxes sl pholal bgladle gaud)os Jldp Jiale)S
ol g cosl ol Gl ) ofga Sl ol lgp s Cagb,
Lloige ot LB 1) Jlb aess 5 Jubps Gioloyw (Sl ol
cu,ou.b‘ Slasuie glolds o SPLNIA e Bl g ops 2ls))
ol (5l Bpas Gials liwl) 1 L b by, I lyee
9 Olnl R (ricumeay lpe 4 ol e 5> cplply 2
h S5 (i > (35l Gpas ojex (pyin & b Ll
ol sl ygp0 (JpS ol (8)5 Hla5 > il
el 5550) WA Jlo 3 AVIA & (dined 255 40 g Come
@) G5 Slassly jSauda a8y 31 b Jlo ) (1P
o 33l 5 (55 Sl il S )3 &S Al 4zl ol o
23938l bagleblo )3 (GGl (pg2ddpo Cuenl p 3yl lael>
N1 pllni) Cusl

lapSoEal Ii
woly lad olis 5l gpSopo b 48 wiwn (¢ polic da SOl
wlo @) Joad )3 platblo Blad gohaw (59 p ededyss (iU
B slad & gadyet axdl 390 0jla] s e 10 5 03,5 Dl
Wienold et al.,) a8 o pal dpw Joad 3 55 1) gledlo
9 00y t_s”l““ 9 Lfl>b ‘L_S'?)B &‘9}] dl)l.) Lm)jul.di (2011
(sdg0e by (a8l o Lad b o3l o Syoio b cul Y ol S
Silvlale i Lol il sl e H805 L s g
pea g J58 ok ) plale il Gl s (sdedyss
aS eyl Blas (Khezri, 2012) cuwl Lad 4 o 3)lg j90 l5ee
wrdye p oWyt Jds 4l pledle p GOyt sladiyje

.(Yao & Yan, 2011, 450) xad o ials ¢ 65,5) 8 puno

S g Ol > S byl I (S puldl Al 4 a2y L
) eolawl b blis sl by, (Sl Wlie o ubyes uwb
Pl Qbal ly esite sdSes; Wil b pSOU]
3, 2559 - 29390 L;L:a);yl;'é] e glgil e 5o (g5lilaslu
(LEARU, 2004) cusl il lasme il l 5 aslio 1505 5
5 Js) S ol ee ands Juols 5l acalizee (sla puSoldl ol
ORI VC v B 1 NP K L PSS TRTE PR PP WS
o3t 5 kil ey K, 5l sangs (5551 Jas) IS oliee
.(Yao & Yan, 2011, 451) () o) 595 o dumlre ¢ pSlid]



OB B 3y LA 4 J3 S lasee o iy 3y 1 (65
10,8 JyuS o ol Syl Bl s 5l b ey @35 o
.(Givoni, 1998)

ez 5 o)l ar 3 055 £95 s e g adsl B 33 bl >
285 CEE ) adlan sy50 ((SH 035 £ ) Sl g5
5 o ol ) Slie (g b wlSal o)lax 93 0oy «Slis
SOy 4 Sap oyh ) Slie idey b (wlSal ojlax 93 0o
2 sohe A culbus (il oy g9 dw o LBl e 0
Sl o 5 Taer (G5 o)l ) yiedie £y S o)l
ol 0xd 1 56551 5B yie due VO L laeylas

o515 o Bl b Jyamo (SHe 23 Jals 151 sl Sl
55 ) ST 8y Sl (S 3, ol 5 s 5 &)
(555 S5, &) Lagin 5135 b (polS] (SE 03 5 (1
sl 5 o o810 03,0 eyl S5 olizn (1 JS5) a2l o
rg,.».m..wo JLO...»‘ w)a.o )fo.) 0dy dw ..\..»LUA \CX ‘j WM L;w\.’l)
P o sgate & il I 1) (6568 Sl o s g it
Mal 5 9 dw jo (gl mpeyio VY oo oy Sl (s Loyl yis
ol Cuwl 0dds a8 )3 Lol 15 &y yeyie YitF ol (g jlwdpd (50
Joleo o )l colin IS o s M agrinagll oo iy S I8
alolb L okl ¢ (Nasrollahi et al., 2013) v/s¥ W/mYK
Lad sl o5 slaugns g ol 48)S 5118 0500 &5 I plorhio VY

oLo3cl apl 13Ss (bas Whls \35s e3e)S Lople gwsigs

Db puditne JE) L )’ly‘mbuo loyS ole g o )] ;503 lgsn
(Sl 315 LS UST g oy (sl oJS ] 5 Ssnntys
Parasol v.6.633le 5 «dun cpl (gl odlitwl 3y50 )13l Ll o
Sleiils J1o S (6551 10])l8 dumslo pgd alyo ) Vbl 0
Kooyt Jol dls g 5l ols ding (g5l0la e w1 a8 diged
€8> il Pl yolateds &S 2,5 o0 ©pgo csjldend B2l I ol
I slad Sl ol 18l 4l g b jludnd coxo 4
3l 9 .Building Calc ,l58ls 5 jl cosllas g0 4y (65! Lol o
L .ol oais oolizwl Light Calc x o & Bdl Sluwlxe
GBI ilulale miuw Slasuie (gjlwdd Il ol eolal
g J3ley ol 4 ooy ©yp0 4y abcdly gl als jo 5 o A

g g0

1 oslaiwl b aiangy (Jals (sHiadlulbn eluwaw ,_,\.ngi
SHwand sladss

3
Blad e g Olo gl & Cond | (gytde gloS 0)lgen ooy
‘_5}')|)> Y u“mlf d‘ﬁ kY A o Cawd )] Ol.o.l'.&h» wgy
(st 02y OB g At ()l Cueglie olin )b I no oty
laind il oslatwl dise; cpl 40 adsl gla )55l 51 Sl iol3al
&S liwoy Juad jd job ped bl o (oyli ¥ L YY) 0)lis wix

sl )5 glaosly jl a8 S 5 oy (8 Clasuie ) ol

" : L . : : Sl
gy ‘ebutv‘&?";:;:ﬁ 0y lwigy b uwzl:;‘-\?sb DPH i gers o amgd 0y2xiy
el e i 0 &
oy ol sioulse A Slo yioslo A Glas yadeo A JESEUNIE
05155 ek V0 0551 55 jiedde V0 OS5 pedda N0 ool e (JB (sl
Glad yiouds # Bl yieuds # Glid yiodso 5 b ol
(%) ST
3 ¥y 2 o
(b s JWS] o 2)
(4 VT
\a sy vy . A
(93 55 < yd)
(%) VR
Y A \$
(58] o 5)
(%) G-Value
Y ¥ v o ]
(s ygs 531 Jasl IS ol50)
(W/m?K) U-Value®
VY V¥ /o

(&) calan IS u ps)

MW Qe

1W99¢ GG /ee3)l Juw /el,w oylaid



W Ao

109y GG /el Juw /oW o)laid

Ll oslaiw) b 551 Byos p Gals slapSoBaT i Jalas

ol 515 b Jgeme (SHE 033 awgio o815 L ulSll (SHE 03 VU o515 L Sl (SHE 033 10 4 e jl s 4 ) S8
(Source: ludvigsvensson, 2015)

SIS slmosls j) 43,5 Sl b claseie ¥ s

Y ¥s ' ¥ () st
(L e JWES] oy 53)
\‘\ ¥ 2 % (*) SR
(08l sl o)

Yy Vs ¥ Y. (%) SA

[ )
Yo Yv X 5 (VT

(42 £359 <or2)
A va A¥ Voo (%) OF

(0515 <2r2)

Al oy (silwdnd daodly ol Bayb 5l ol onts aB)S i

il o odld 3,5 3)lg g5 g PArasol ,ljale 5 basse .Y S5

Jusl JS gl ly biloans I Jobs mbs dwlis
Ly dLﬁbJ&l} 22 LQ’)S‘—JLET 9 LQO)D';;_!: LS"\‘-*:’)? Lf))-"
3 ol o 4 4 b (IS )gbay cul oad o3l olis
Saedyss 5 sl S e & cdS g bgjludnd
IS e & ool (St B b pSolEl caldls
O e pSobdl &S o)l oy iy (o5l Jlasl

Sl lagiuww gyl s laie 4 Parasol lbls s
gl Slogile 4 dagi b Cunl 48,5 plol cdinge s 303 9
S cupd 0,80 dgly 5 (S i ol Jalse ol l33le 5
JS osse 5 (VISO15099 ey 5wkl 3ib 1) )l colin
gty SIS claodls 51 485 5 0oy gy (55 JUsl
SxSI8 5 Ve ol el oy JlEley 4 alale (il
L;Lmobb L d.:lLu 45) dLe.:&L.o sl 4 cus 4,».9|)' 09V Lm).'z.u
b 2 g0l aB)S o bagjludnd sl (WBbe gl )l
A gk LSS 028y ey Jal lje siloand Jos

25 0 (gl ol ol o 4 LS5

&swdami s Jae U odld awy s
5 ) o) el eloodls d bigype cledbl sy oyl 5
dwslie oo L PArasol 8l y L (sjluans 3l Jol> gl o (¥
s > PArasol ol (cjlutssds culi ¥ JS3) 3,5
oS ol L5 gl Jre gl ol ss ol lis ST slanlaged
Ssindygs 35l JUl S (i S 0y g9 dw o sl



obodel apl 1355 by hls J5s ggeS bople gusigs

Parasol luwlxe j| Jols pSObsl g 0o daiue (6550 Jil S olie ¥ g

Yy 5 Yo/v VI

yoly wSlyte sl odyy

(b SS))

Yy 5 fatie VI

Jgone 0293 0 xiy
Y b L Jsans 03y Slas
oS5 S
(Ao )

Yy £ SYIN VI

i oL gans 03y
WS S
(ol )

Yy 5 ¥&IA VI

\avid oSTy b Sl 03y
bgie

(s )

\IY Y¥IY YAV YY/¥

VF/A oSie olSial 03,
(S )

Y Y¥/Y Yy YY/¥

w51y S
(3 S5))

0 ldg3 0 xiy

\IY V¥V Y/ YY/¥

Y/ il b Jgomo 03
o1 S
(ol )

\IY V¥V OAN/F YY/¥

VY o153 b wlSl 03
Logte

(s S5))

Y o/A sy WY

#l5 WSyt sl 03y

(ke 50 o)l293 0 22

\Y o/A YAIY WY

Dby b (wlSS]

Ao 28l b Jsane 03y .
055 ol Slie

w51 S
(S SS))

\IY /A va/s WY

N5 Gl gans 03y
WS S
(ol )

\IY o/A SNI¥ WY

vis oSTy b Sl 03
bwgie

(8l S5))

035 ol oulSail g Blads Jgane sloo oty sz 3 oS8T e slSs
(F9ere 03 )3 g o 040D Y S 13 48 5 )ly gls Vo7, o5l &
5l ol o1ltio b5 £ S 13 S 55 o515 oS il L ol
i & SOl 5 05 (eauyss 651 Jsl IS oliee e
s 551 Jaml IS i ) gl 5 B SOl Qe
€5 e )3 45 398 o0 odnlie ggecne )3 sl diunly oo oy

s 5> 65 Sl S e 39 Vb pgee 5 9 25 0 )15

oSl g b oo Rl LS OLEL ) lse al oy )
0y &5 dw b S5 3 |y pSTte b b el 02y ¥ SS
ol &S Cuwl i 35S gl 15T te (wlSal 03y e o lis
Sheyg3 (650 Jsl S (lise 4 0oty 1ad (Stnly 4 omie
03y 5wy 63l JUl S e (piomen 23,5 oo pS O

W 00

1W99¢ GG /ee3)l Juw /el,w oylaid




W O

109y GG /el Juw /oW o)laid

w1 03@Iw) b (551 Bpos 1 ks slapSoBaT il Jalas

Cunl yigs aS > o i (gilw e 5l Jols mls .S e VN
bSOl and e (5l Jl JS ol ) ekl sl 4
& i $hedye> (5560 JWSl S Glie e oles 4 (J5h
Copo il Bl b pha oaudyes 5l JSI S Glise 9b
05y gudys 65 Jl JS oliee b o RS 0 oy ol
GBI ela SO gl o yon 4 045 ol ) 4 wlSail o)lun g
3P Jsl S olise Al Qs s ez 32 (sl Ly
uLW Y JSW: 5 Lmd)'L.;a\wf) )'| ool Cawsd 4 (Sl 9>

Cawlodds 030>

oS5 b lSail 03 g Waojoty (sidyed o3yl JWl e F S
slodie I Jobs @l ulul p) opmy g5 dw b a5 55 kgl
(3 lonss

w515 oS (Joeme 03y 9 Woojoxy (gawdysd (o5 JWl oliwe & IS
cois §) Job mls Lol ) oy g5 4w b caSy 5 ol
(3l

Jyome 025 e 3 Gy 651 Jal IS e Sl
395 ey a0 ol Sl o Yoz 53 g JBlas Colas

) s
3Pl Jsl U8 Gl 3 lds & w3 oo (LS (il gl
udygd 3l JEE S oliee 3 ST w02y 5> (g yo>
STt olSil 03 55 glis iy 235 o g |y Lo S O]
Sl ) 3L elSiil g YU w515 &) bogsye ] 45 b otnliie
@ 1) lesindyss (51 JWsl JS oliee (Sianly 4 53 9 ol
o b b ol Jyans 033 bl 13 S oo 2b L co5x i
Olise (Sl o5 Caloly ol i 5 ISl 08 10515
ssio 1y o 3 0 b oy 0 1y s sl Jsl S

2 eSle lSsil 03y 9 o joxiy (gidysd (5581 JUl Gljee Y JSS
(d)lww dLbJJ.a )I yb ZEJL.J wlw‘ ) 0 yoxiy &94 dw Lv &.A».{)J

r-
: I I I
3

I T T

o b e

i§ L1 ¥ &5 T
1387 31 L
i = ia ia >3
‘xi }il ‘mi ,1;

B Sl B

151508 Jsane 03y 5 ooy sasdysd g5l Jml ol & JS
sl j ol @l polul p) oxiy g9 4w b S 53 ddoo
(sl



) et (il 25 R 1)

-

L
|l|.|l|l -

[ PR T V. - T LN CTRSP A CTRT . R CT
JE PR JOF AR FIE JOF WA e <10 fasd
[ [ [T [

o1y il *4

[rLUI ¥ 1)

Wabid Jpans iyt sy W Slia it bty wmsy Wl g bl i g

Slle prss S oo (ga0dy55 (551 DI e duglie A JSS
2) S3lle Gt plo g (A7 olSal b) Jloss) (wlSal 035 L

(it sloJse 5| Jol> ol bl

P9y gl g Sglate clacusdse LS 4 ddper (g
13,5 sdalie Jode (o)l o (Salen b gjlwand o PSR
w5 edyes 5 JESI S Gl b slo oy 3)90 55 e
A odalie (ool (slacglas

&S ol ot dingy (J3 (giIluL pianw S5 &S bl )
G 510 1y Jlo 8 e o399 53 e ST 5 opdle
14U (Bader, 2011) sjls pd Sl 3 pw Jguad (slp 1) (g0 y>
SOl & 58 ol 68 ol Bl IS o S plsiea
b oS o9y dinlos S g 550 Jlo Jobo p> eolatwl (gly (Sloj (51
4 Ol 0 yty S b S 5 )0 g Al 0ullS uSale (g0 >
Sudysd 51 JUsl JS° olee <)) (sl (@Yl bl g )18
B ola SOkl g 515 dgmg 3L WwlSail b (dlas ) oslizal b
Omb (> g3y (551 JUl oy b ol slao ey b s
0dy l.: LAS)—’ Jr Slas L;‘?"‘M A)IJ.?g.D [ %39 u;l).:l.u gl A.,us).:
GBI 3l s 0 5aallS e 1y s 05Tt slSa
Ao Sl piuw Olasuie Cadld Jgad plod )3 oxlatwl (gl
2 SOl 5 ooy Slastie b ol dwlio 5 Fgix ) (J5h
ool odds ool s A s

S Sloj slboygd (I3 gilulule g pl ol b
o1 el 90 4 (s yor il 5l e WSOl sl WSl
G9r Jsb 2 030 5355 e bdp (Sloj slnoyed )3 J e 3
0 iy Cudlid g (1392 3 uf dlawly & (gdyes S Sl
3 Vb ST e 1) e 00 i i 5 a3 5 0 oli
23,5 o (5550 BN 3l @l (o) 2L (wlSsl

oLo3cl apl 135y (bas Bhls \35s ee)S Lople (usigs

s T T S

(] iy st gt g 18 N e

"_- |I'I|’|I.II|:

oy Sl sy =" Sy T
o ol by e o e e Wl Sl

e Dafls )Wl (At e e

W bas s s flg sy Wi msg b ol g wmsy Wags S g o e

PO oy g9 b aedysd (51 JWSI Gljee dusliie Y S5
@l ol ) WSOl e Jlea b Sy )R )b 5 ol s
(siboans gloas j) ol

S 5 9 LB ela SOl Ly o5 4 ol o o 5y
L)) lp skl BB glbre i S5 lgis 4 g oy b
S Bl A gn Cowd & (sdyss (S35 JUl U5 e
Oliee p Bb WSOkl iy wlSal 04 o sdnlin V S5 43
Jsl o 56 g tlIS 5 s (s0hp53 (555 Jl JS
Cnl leled pslaiedy amd o (iR b 1) 055 (edy53 (555
Ola 9 A7 WlSeil L) Jlowy) SOl G tmoi ol 50 ol
Sl b & WS e pad A S5 sl 0033,5 (gl (V.
g 30 00,8 o wolS oy KUl SOkl ulSl
b (S 02y 9 Blad Jgano o)ligd 0y 2 Joldo (55
Gl olSdl 5yl 95 0,5 b Sy ol ¢ LolSall 5l
w0y o Sy a4 wlSal 0ylumgd oy b Lol 33,5 o saalie
g 551 JSI S e A U5 53 el 208 (595 ol
S Tyto il b Sl ooy b duslio o wlSel jiSlis b Sl
b S obdl ) oslinul a5 cunl opl ass g cowl o 03l lis
Sl i Jpans 5l 02 b oS5 ) oSl Sl

Ao S YT ) gy (651 Jlasl S
g5l 5 Lodly (y di8)S Oy (sdduslio | o g Lol 4o
A «Sloilo oy £y dw y B HSCUE £9 e 2
Olasuio 4 (ool s U L3 WSOkl & gyl oS o 3
ety 133,05 (St sl by HIS @0 o (595 2 oS (loyomiy
1 (sla SOl s (53 JUl S e o 39300
e Gygo ool x5 g 0gd iy ooy b S 550 o)lgen
U > obly slasygly 5 sy (3ol Sl JS oy
Canl S5 &y p3Y audl liS o oS 41y lall 5 5e dales
il Jusl J5 ol 4 bagrpe Sl 5 b pSojlul oS

MW Qe

1W99¢ GG /ee3)l Juw /el,w oylaid



w1 03@Iw) U (551 Bpos 1 il slopSwlal it Jalas

Parasol Gl jl ol (S50 diy 5lulale g Slasuio ¥ Jous

Slas ‘_;I}w b)l.\?’) 0 )iy

+

(s 55) 510 Sl 035

B/A Y5 voly

siegg gl pise 3 o Bly leile o (g5l Gpas e B G5l g 8T g g (g jloand

Bges el (05 o (SO 4 dagi b g ad asly o 4 o Slosd b Jao (591 B oy diuge
W0,8 Gl b cpl o GBhlaie e slaleidle e
YV o) Corlune ol oo diib & led, bl G diged oloid Lo Uao Sloid b Joe iy 35 0950

2 L ripan Ml @pe e VPV abb pa Colus g mpeie  dige B e g B Jlod g sileansd jslaie 4

W Ao

Parasol cluloe olul p pSOlsl g 0jox clastie b 31 digy sl gl Glastio dwlio Hges & JS3

Uso (FgSma Gloilo gy 9 Slib o M N+ JSS

109y GG /el Juw /oW o)laid




obodel apl 1355 by hls J5s ggeS bople gusigs

Silwdands o Lodld 13,5 5)ls 0953 ¢ Building Calc/Light Calc )l3ble 5 lage VY S5

Building Calc./Light Calc bl jl ol I aips 5lulale s )b ladlo g b leidlo 13 (655l Gpas Glie O Jod>

FV/VD Vo YEIYY WA - - - vy VY sv/E Lo el
sl el
3151 b s
B die
fI/vs I AEINA VAIFA o/A \ 2 volY vy \Al #VI¥

MW O30

Coluo o VEIY 5 /A 5 Y/ Jolis jloid Lo slel i 48,8 Jlas
@yoyie WOIA Lo (slooyoxiy g @yeyio YWY (o (slooyoxiy
colaa JS cop WIMTK /Y0 g 5l colia JS o yo
(Nasrollahi etal., 2013) W/M'K_ +/\d Cais 5 S 5] >
oSP Ve 2llinl bl 55 LA Lo 3)90 (o giae 8 Oljee g
Mo ansly 455 el

slplals a8 cusl ol 5 (258 diges plabls (gjloand
Mlels agrge pletle ClEL SISy @ 2 52 9 sglre
O e Syl Gislel dgaze aSL] 4 dagi b D)l e

"ol o)L\??J dl.mo)zz.'; 9 u.?)l)> &ch d‘)b 0429 dobd
s 53 Al jolaio @ 5 die Slatblo Jio s 5 g
Gl ol e (55l Bpas poaupe Bb lulale
Building jl33le 5 5l eslazal b ladle JS 5 (atslopaw o aislo)S
e (Ve JSB) 43,8 dwbre g (g5lwans .Calc./Light Calc
e 230l b L g s ples cod ;503 5L plesle
2 90435 (gilwdnd dgxge (glaoyomy b digy (L3 jlulale
oo badl g3 gm0 JS g Glalepe piale)S (6551 SLoE coles
P ey ol 4 gilwdad Caa l38lp 5 adgl (slaedls b dunlio

1W99¢ GG /ee3)l Juw /el,w oylaid




W O

109y GG /el Juw /oW o)laid

1 03@iw) b (551 Byos p Gals slapSoaT i Jalas

Building Calc/Light Calc. el jl Jols (J&1s dipy il miums @b oladlo 5 b gledlo )5 (55l Gras e duslio jlages NY S5

SiA Span IS 5 (B e ulals puge Sl el
(V) JSK5) by ialS V7 dgas o 1) lesslo o

S13aass -d

Soil «s3pl Bpas ojp 3 A 2apledle (b ojg
boalaly ) bt 3 4l 35 Cldlae 5 (e She 392
ol 1L L ye Sliass g Sledle ) (shb o xSl
Ol bl 55 bSOl gmen larls yols ) eslinl
YL Ol b by crye 1 e lge ) il Span
L;cla.o\ 9 ol Ja)l).w b dsste laais 5l a8 sl M)"
5 Sl By Lhil ged b Sl B el 5L ol
035 yolody yils Jlo 43 a8 (I (cla Sl (ol S e
S o 55 okl 3)00 Glis 1 S saplaitls )
sbaljdle s g Il jl Glosld joboar lose cpoles ()93 )3
92 Sy il nl ) Spiee o li ALl gy > Jlios
BB ,l5l <Building Calc/Light Calc , Parasol )lsle s
e (S & by lagiluand g Slawbre (sl el
S 5l Bpan p ol b oS 5 g e 3D (s3lulle
Ol Baybo pl 5 g ol s ay ()l yog s ) Wges Slaidle Juo
oen 5 JS 5 ole)S ctaloe (5 LA pliee dlo
ol Dyg0 (il adsl 518 45 Wlgh o aS sl palyd 31> islul
28 Colin .\.oi)lf dj)"‘ sl leid b Cooww 4 Iy ‘_’)l>|)Jo 5 il
2,5 4oM 5 Ojgods Glyie 1) oS el ggece

5 ST Bl b g )3 (3 (sla SOl L e

(Nasrollahi et al., 2013) w3b e YS/A% b ¥+/£°C o5, 1
sialeyS (SHle i o cunl ol gilodnnd K05 (5800
N353 y5b a4 ga> cpl Sl Lo (slod joue b ol (odolo e
3 36 ialeS 5515 G b rmen b winls Jlub
ol 0as 48,5 Jai 13 Oluwbre > pa Siljupes

Pl O 090 3 odal Cuwddy (29 A S Sl
2959 e @ Jol ilwand A po > ale (B (sjlulale
ol 03,5 Llod sl o el (65,31 (gl 45 pod dls o
b gl 5 bue loidlo 3 (555l Gpas e & Joi>
dw Jodo 0wl 030,85 duwlxe ( BB digy jlulasle wiuow
ULW Jolis pod g Jol g il 0l ailojls polasio ygsiw
ol dhel & cunl (30 aip lole piuww Slasuie 4 0y
Ogws Slodds Jols L8 5w 4 Parasol libls 5 (s jlwds
S5 5 lidyy lopw plale)S (5l Brae lire Jold o
Building 1331 ¢ (gl aud I o) slael &8 sl o loid b
.l ool cuvsay Calc./Light Calc

Aope Il e 03)5 0 cdalie & Jodx > oS 45 led
9285 el ialeS (555l Bpan lire p Gy 56 D
o 58l Lol g o 0asd 50 ol g3 plp VoY dgis j3 il 81
P S & Cwl dag BB ilopw 5Pl Bpae (i p
s ian And oo I i ol 33 1) (5l By YAT S50
sl 2)lslial el > &) 2ldgy i 3 S5l Bpas i
d930 ) al38l (o] e 35 2l oy le g 00 iy Lo
L ol oo aS 29 0 sdliie Egomme ;3 > o lis 1) I 0¥/



(ISO 14001) _Laseocns } gy ko iasas 3,153kl (1SO 9001)
dauwlgdy 5 034 (OeKO-Tex 100) (glax b &Y gpamo 505kl 4
5kl (Lo cylojlo 5 G13)ly (YIS aslinlss 331 4 5340 Ll
YA ll skl Lo flojle) 15,5 Gl closs ol
oo VW B Y g ooplis 90 slaoyosy jd dded cuolbs Y
Hgh oo aidlo (ol 38 gl puin glacwles 5 Al o
Blizgy lagdil ) aded Gy ol s cubs S
coiy A By (2l claojlix cly SeSe (lplails
3 oK lig) Ml oo yia oo ¥ 5 pimen g e e 7 g A
1Y Glal o)liles] o fylojls VAN o jlo g

a3l PVC g posinegll ;I C3)lxie yobo 4y 0,lum 93 (oo yoeiy LBV F
S e & agitol] slonp f oslizal 2l s )3 3550
pogMe &5 cunl S5 & p3Y Ll o Jglite (S 9 YU sy
B (oosrinagll (Sl ) (6515 5 by RS alej g £55
02859345 95 5| 60,55 5 b posizedl] (sloo oy sl Sl
503 i sl g5 5 ST gl J ealinal (5358 5 )
5 e Slig) Canl adlo o3y9lp 1) Gledls Caio clajls
1Y Glal o)liles] o fylojls VAN (g jlo g

Coglio 0y il yioS Cops opl olixe 4> 2 0 (U-Value) N0
b e Ly Loy sl uly o 1y (6 gt

lays 5 booymy sole)S Sluosas 4 byye 4SO 15099 15
Lol

B sla SOl (YL a3l s 4 Gl Juad Sl AY
dlee leidle Glaleyw sl (Al 5

bgio g @peyio YA ol e 53 (o) Colue (155ka NA
ST 55e) b o qryoyio VY10 (SSun 25y 300 sl j conlie
(Y3

sljled o mle ldle Lo olyyie VA cons Hillaed
ol L;"‘)” OQJ;S-L» 2 o)].\;}} L;Lmo):gr.l.; cua g u-?)l‘;

(S jwdns Cas adol slaoaly cdlyd g ogMe Hlidle 5 ol Ve
o slooygd 1 3BT Gloj e Jold )b Sl e (Sl
Ol g g Qlidyy (35 pasude (95 ole bxil ) il
g Sl gtk 4505 Slaptugs gl e Sl daee )
olys & 4Vl Cpgo 4y gl (655l Bpae 5wl b,
S oo Bl (29

(3 )l ias] o VAYY 3Lkl y3 )l pl olidg, (slas lasbiwl VY
olkidls (o @lyyie 635 core QLS g VYo & pld «laisd o
] 005 ol

e (oo onl jl ol @bt (e liel bl )5 VY
Sipl SGpae e ilwand 'JS‘ 035)5 (8> Al > oS
5,5 5 ol st Sl s g slagleislo
o> guday Building Calc l38ls 0 (g5lodud uls b g ol
203 sdaline Jod LB )53l o 0

olalcl apl 1ISs Las Ohls \¥5s ge)S Lople yusigs

e (laljBl 0335

5 obgy Sy G Sy 3 B eSOl gl
sl s o8 JB 8 5 0L 5 olSail B oo yran
Sloyoey Slasiin 4 (ool (Siwly LB (Sl S oo3l
Jl hsse 5 snal S 130l &3, 415 4 o b a3 5 45 3l
Slp 65335 o (om0 + WS OL) (gjlulasles wtmss 5 (655
sl ()l 58y Sl g ioxiaw

Blad  Jgene 0)lagd 0y (65,5 4 &S o LS o gjlwand
{31 a5l pius lgie &) Mt 5STyte  wlSasl 03y o
3 e oLt g3 51 1y ()l o5 cuslie

o S5 31 oLl b as” oly lis b g jlwdund g Oluwlore does
olestle )3 (G5l Bpae S5 25 Gl (B ase jlulale
o> 2BV dgas )3 1) (ol 5 plaley spaleS Jold)
sbgldle 5yl Grae 1> e g B ol 4 e 5l 5
P90 (292 po (JSume

(D Cabgic) -

Ble) )9S oy Cudge yhotias (Sl Sl (oS eSS )
1) hlKen 5

YV PV LIICIIRIPRN IV 10 | IAPSCU APPSO ¢

sy 55 JUsl JS oljee +(G-Valug) ¥

R ) el 209+ 5 265 o o (55 ¥

(1 hes

ol ol JeSume leidle wlisl gladilyy IYAY Jl .0
Cuol 03 35l WYFAL 1 AU lied s slagyloyudd (som
2 PoSume slassly IS5l ao)d VYY) ¢ SoSume g dlaws oyl
958 slagyld s (sow jl odd plo leidle wlis] sladlsyy
YY) bl 57 5) il e
Al (il 5 08Ty poriine (Sl ygt LU Ogais £
5 btes 51 (ela SOl )3 ond Gl (glo)S 393 ol L Y
Jizo 3l glad 4 ol plas g ond g Chjen lp Gob
20,8
8. T-value

9. Solar Transmittance
oSl Gletlo 5 (655l Gige bawg gjlwdnd )53l p 5 el N -
ol 0l (b udaw yauiS > LY
Syl Jo lojl lis o9 Lhls Woyoes i35 SHe MY
EN) oo 6358 S Shy omed sd)lslinl j5byeen o ol
ASTM-E) aded audyos JUl g oSl ol (talejl (Y-
(CEN) 5,libusl o)l ateS 0oy Gy a5kl g (R+Y
035 S8 e (Smo g ezl 09> 53 ol ()35 B ey 5 g
(VAP o Ko ol o lelllas)
31 o S OLET o 53 )8 5y b puan l5b 4D sl e Y
CatsS Copdo wimw 3ylibiel Jodl o sladolunlss )l o

MW Qe

1W99¢ GG /ee3)l Juw /el,w oylaid



W O

109y GG /el Juw /oW o)laid

Ll oslaiw) b 551 Byos p Gals slapSoBaT i Jalas

@olys Cunygd d

O a5l 5 el (W) o5 B bl
http://atlas.tehran.ir/Default. ;| avay jeee ¥ obsb
aspx?tabid=171

u«aL»T odgaze (VWWAL) oy ¢ old g { Bhae (gpp ol Y
WYV SNl oo yly05 5 (Sl

(YY) dese (ool e g 0ls s o alllpas bl Taj (bdye; X
alllae) Lozl g oo oty dinge (b L (ylie )3 (5551 Bpas JalS
Silodicgr 5 ploitlo qualdl (Lo Jirlon (reopd il o)le 5390
NEP/WWW. 1 AYAY «cyors Vo b5 YVVE-YVED ()il o
icne.ir/index.aspx?pid=966&metadatald

ooy 5 epd NeYRY 4, (WAY) ol 3l Lo olojls ¥
http://WWW.ISIFT. 5 YAy (oo Vo obsb . lastlo copiog)]
org/portal/files/std/10291.pdf

sladuinds degazeo N=AOYY & i3 (AYAY). ol ] 5 kil Lo ol .0
VAV 630 (2bjl oo Y iyl cuand = o Shg— o)l Lix b 50
http://ifco.ir/building/standard/doc/8521-1.pdf ;|

Co dolealsS UL Cunygd (AYAY) Lol d)libil Lo olosls £
http://isiri.org/ ;I avay wwl ¥ oLk . bk sbY Ly
Portal/Home/Default.aspx?CategorylD=ddbcb887-
6203-4ac1-816a-2749185bd00f

LIYAY) Ll woolile 5 faspe 0dljligilyn ¢ drs B sydm )Yl VY
(SrelS5 95 15350 adlllae) omo il s )3 (olota) sl 5
MWV O A gl Copo (yghus dibate oliwg) 5 28

bl el bulyd ol e (Bpme (WYAT) 5 sl A
http://www.tehran.ir/Default. ;1 avay e Y-
aspx?tabid=117

e bt g fcady B amme Suaw il e« Sbde A
il oS S )eiS g olul 3 Sl drgi R3S cw)p (VYY)
FYY-F10 )

So g foypate Glal e d Goke fige oo (SLE N
@ laylley JiajS olidghsy (WAY) e (e
BO-F0 WV g Cupo . lore 0j9> )3 (55 Lo

Jsps cale 3 )y las )l )b, addlas (VWAY) . 5lhd chaseo )
olono = b (olopin g wed G slagleitl 16390 dalllan
FAYA (DA silopgs

A Sane g ot oges (Sladd s (WWAT) o]0l Lol S0 VY
http://www.amar. ;I aYay e VA objb syladpw o6
org.ir/Default.aspx?tabid=1283

gole b Sllon (WAP) ol - Sler G2 gl (puiza Y
0355l 1015 Ol Kee

oo ylaisle Lo Olypio (AWM (giloyed o e yl5s NF
prd.beh- ;1 avay o3 bk il Gaao 13 pssddpo wa3j5
dasht.gov.ir/uploads/IranNR-19.pdf

V0. odiad idlS (gilw o g (5jlome basles L(WWAL) LSS ¢ ol
3 W il FO-N (ol (oipil o e b losilu (5] B pune
;1 avar http://www.saba.org.ir/saba_content/media/

image/2012/03/3512_orig.pdf

16. Bader, S. (2011). High-performance fagades for
commercial buildings. Austin; The University of Texas.
17. Bessoudo, M., Tzempelikos, A., Athienitis, AK., &
Zmeureanu, R. (2010). Indoor thermal environmental
conditions near glazed facades with shading devices. El-
sevier, 45, 2506-2516.

18. Biilow-Hiibe, H., Kvist, H., & Hellstrom, B. (2003).
Estimation of the performance of sunshades using out-
door measurements and the software tool Parasol. Pro-
ceedings ISES Solar World Congress. June 14-19, (p.p.
1-6). Gothenburg: Lund University. Retrieved May 11,
2014, from http://lup.lub.lu.se/luur/download?func=dow
nloadFile&recordO1d=699802&fileO1d=711430.

19. Chen, B. Ji, Y. & Xu P (2012).
Impact of window shading devices on energy per-
formance of prototypical buildings. Shanghai: In-
stitute of HVAC and gas engineering. Tongji Uni-
versity. Retrieved September 18, 2014, from http:/
www.ibpsa.org/proceedings/asim2012/0148.pdf.

20. Datta, G. (2001). Effect of fixed horizontal louver
shading devices on thermal performance of building by
TRNSYS simulation. Renewable Energy Congress. Feb-
ruary 23-24, (p.p. 497-507). Brighton: Pergamon. Re-
trieved December 22, 2014, from http://ecaaser3.ecaa.
ntu.edu.tw/weifang/SysEng/passive%20cooling/Hori-
zontal%20louver%20shading%?20effect.pdf.

21. Freewan, A. (2011). Improving thermal performance
of offices in just using fixed shading devices. World re-
newable energy congress, May -8, (pp. 1860-1867).
Linkdping: LEA. Retrieved April 18, 2014, from http://
www.ep.liu.se/ecp/057/vol8/016/ecp57vol8_016.pdf.
22. Givoni, B. (1998). Climate considerations in build-
ing and urban design. New York: Van Nostrand Rein-
hold.

23. Khezri, N. (2012). Comparative Analysis of PV
Shading Devices for Energy Performance and Daylight,
Unpublished master’s thesis. Norwegian university of
science and technology. Trondheim. Retrieved March 6,
2014, from https://www.ntnu.no/wiki/download/attach-
ments/48431699/Master Noora.pdf?version=1&modifi
cationDate=1340098697442.

24. Low Energy Architecture Research Unit (LEARU).
(2004). Daylight & energy efficient artificial lighting,
Low Energy Architecture Research Unit of the London
Metropolitan University, Retrieved June 12, 2014, from
http://www.learn.londonmet.ac.uk/packages/tareb/docs/
special/deeal_daylighting_en.pdf.

25. Ludvigsvensson. (2015). Retrieved March, 2015,
from  http://www.ludvigsvensson.com/climatescreens/
products/climate-screenst#tHarmony.

26. Nasrollahi, F., Wehage, P., Shahriari, E., & Tarkash-
vand, A. (2013). Energy Efficient Housing for Iran Pilot



Buildings in Hashtgerd New Town. Berlin: Universitats-
verlag der TU Berlin.

27. Olgyay, V., & Olgyay, A. (1963). Design with Cli-
mate: Bioclimatic Approach to Architectural Regional-
ism. New Jersey: Princeton University.

28. Tzempelikos, A., & Roy, M. (2004). A Simulation
design study for the facade renovation of an office build-
ing, Canadian solar buildings conference. August 20-24,
(pp- 101-108). Montreal: Research gate.

29. Wall, M., & Biilow-Hiibe, H. (2001). Solar Protec-
tion in buildings Energy and Building Design. Dept.
Construction and architecture. Lund: Lund University.
30. Wienold, J., Frontini, F., Herkel, S. & Mende, S.
(2011). Climate based simulation of different shading
device systems for comfort and energy demand. Proceed-
ings of Building Simulation. 12th Conference of Inter-
national Building Performance Simulation Association.
November 14-16, (pp. 2680-2686). Sydney: ISAAC.
Retrieved June 23, 2014, from http://www.ibpsa.org/
proceedings/bs2011/p_1833.pdf.

olalcl apl 1ISs s Ohls \¥5s ge)S Lople gusigs

31. Yang, K.h. & lin, h.t., (1990), the analysis of ex-
ternal shading effect on building energy conservation.
ASHRAE thermal performance of the exterior envelopes
of building I'V conference, December 4-7,(pp. 126-134).
Orlando: LBL.

32. Yao, J., & Yan, C. (2011). Evaluation of The Energy
Performance of Shading Devices based on Incremen-
tal Costs. World Academy of Science, Engineering and
Technology, 5(5), 450-452. Retrieved May 16, 2014,
from http://waset.org/publications/9145/evaluation-of-
the-energy-performance-of-shading-devices-based-on-
incremental-costs.

33. Zhang Q. (2004). Residential energy consumption in
China and its comparison with Japan, Canada and USA.

Energy and Buildings, 36, 1217-1225.

MW Qe

1W99¢ GG /ee3)l Juw /el,w oylaid



Hoviat Shahr \ol. 11 No.30 Summer 2017

ISNN:17359562

nergy Performance of Simulation-powered
n Shading Devices for Residential Buildings in

Alireza Karimpour* , Ph.D., Candidate in Architecture, Islamic Azad University, Central Tehran Branch, Tehran, Iran.
Darab Diba, Professor, Faculty of Arts and Architecture, Islamic Azad University, Central Tehran Branch, Tehran, Iran.
Iraj Etessam , Professor, Faculty of Arts and Architecture, Islamic Azad University, Science and Research Branch, Tehran, Iran.

Abstract

Sustainable development as a process for meeting human development goals has an undeniable impact on all aspects
of human life while sustaining the ability of natural systems to continue to provide the natural resources. In spite of
worldwide climate change problems caused by fossil fuel use, energy consumption levels in Iran are already high and
continue to rise each year. About 40% of energy consumed by the residential buildings in this country is fossil fuel-
derived. Therefore providing solutions to reduce energy consumption in this sector is very important.

Tehran is the largest city of Iran and significant amounts of energy are consumed in this city. However, due to its
location in semi-arid climatic region, it benefits from high sun’s radiation even in winter and low relative humidity of
the air. There is high potential for energy conservation in residential buildings of Tehran. Therefore the introduction of
energy efficient buildings in this city would have a significant overall impact on national energy consumption levels.
Nowadays, sun shading devices are one of the most efficient elements to manage the interaction between the interiors
and exteriors of buildings. They can significantly reduce cooling energy demand, improve thermal comfort, prevent
the heat loss in the winter and reduce potential glare problems in residential (also in office and commercial) buildings.
Sun shading devices can be categorized according to their placement as interior, exterior and mid-pane. Result of
research and studies shows that the effectiveness increase 35% by using outside shade protection instead of inside one.
This research is aware of this fact that optimized internal sun shading devices are not comparable with the external
sun shading devices in efficiency and performance. Although due to the increased utilization of them in the residential
buildings, this research studied the internal sun shading devices and determined the optimized internal sun shading
system, and then analyzed its effect on the energy consumption in the residential building model.

In this study at the first phase, the combination of four types of internal sun shading devices with three types of
windows are evaluated by the Parasol simulation software to determine the optimized internal sun shading system.
Simulations show that the double glazed transparent window with white dense reflective Blind (as optimized sun
shading system), has most appropriate thermal behavior.

At the next step, a building model as a case study (The six-story apartment in the city of Tehran) was considered for
simulations of energy consumption. The Building Calc. software was applied for energy simulations and heating,
cooling and total energy consumption of building was calculated with and without optimized internal sun shading
system. The result shows that efficiency of internal sun shading devices increase by using dense texture, high
reflectance and low transfer rate.

Energy consumption of residential buildings in Tehran reduced up to 14% only by using optimized internal sun
shading system. This method could be one of the best solutions to reduce the energy demand in residential buildings
because of the large coordination with Iran’s economic, cultural and social conditions.

Keywords: Sustainable development, Energy conservation, Sun shading system, Internal sun shading device, Energy
consumption simulation.
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