
4,cU,,4ll c,,l.ji.ell si#ll fir,all

: dsJ rri&
. ;r]'-+|:J drJr.- J .:sJ.l e"! d{ll lrr ddi.3j . +lLll oUlr.ll u*.J. t 1.y.Jll Ll.p Jl CsJl l:r ciq;

J , r-. {i. ,} .i}'ll dxi r..:r ipli-ll 6l.Li.ll eiJl a+.,-il.r lfl- J flr:*X rr.^-:ll Ltf ..J" c,lrIl -F-r

ar-Jl r--.,iJ" J pll---lr cELia t-,r; sill r s4tjJl Lit ll s.,,,I d-.-:\ rl-3^Yl 6il9 oi cr,"$:l y'l .t+Ul i.rt

,,, .-.!t , ;r._+jJt ijlJ.ll .,rt -" d.)i J il.)sjJt Ji :iltlrll J.)l. -l )Jlji"ll dD{j-yt _e sAliJ Jr"JIi i.E'i^Il

J 6e!--!)l 3l-.iirlll e .u--FI cj..b,rJl r il. tt d ,**t tt d.^il! $ cr,+ LI.,r{ qf$ .+.,,X tr.--S
. ,".n ',,Jj}l J tr,ll &_r;1t U.t:rlt prl+,',-rn Fi+ p . l+."..!t iilll.r 

'l+J{Sll 
rrlrE li}-i rlrs"l J diJEil- I

6L!- j3jh ,!ui ,r.1.,1

irJ-.s 4-.rir Jrn*J.

ggrlj rlrii-,1 d.q.fi . r

,+JL..r a-!Cl $ /i4 LA

Dr. Bahjat Rashad Shahin
University of Baghdad / Department

of A rchitectural Engineering

,*Ptr $ rf':.ll Crrrt i+lsl fuU-3 lr*#Lll ilstt c,U3f.l d;iyl d#fill

Environmental design for industrial building
Rula Dhalir Dawood Suleiman

Master of Architectural Engineering

Abstract:
The aim ofthis a(icle is to study the Ecological design ofindustrial buildings. To achieve this,
the article was divided into t\.vo parts. The first one concentrates on the study ofsustainable
design and it's relation with the ecological design of industrial building through understanding
the concept and its main topics which was reflected on the motives behind the interest in the
ecological design ofindustrial building and it's relation with the world ecological problems today
. Best represented by the climatic change and the increase in the rate ofconsumption ofthe
unsustainable energy sources and the neglecting ofsustainable energy resources. The second part

concentrates on the study of same natural design system at factories which include cooling,
heating, lighting, shading and the use of photovoltaic cells. The study includes the main results
achieved.
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a

a

&l .i.tdl #4-i.J cp q{#t+Jt {Dtirdt r+r
up 4li ir. JsY d,-3 Ol Os.. dllJ , 4;otj.alt
. e*rre,JS& g+Jl f*.rtl edrl+. ltricl ilLr

eit-.,a.Jl i ,t--..s., flrl-+all f,rr_.4i]! - I
Sustainable Desien & Industrial

: (Architecture)

: fl$-rll fraajll ln.rrj / y3l

LhL-Yl 41;t*-Ll .,.Jt---.ll Jyrij.-Jl ,_if
;l "__,i' 

: I e,l .,Jc, ( Sustainability )

ahlilir ,r\J<.t1ll UJr cl.4irLr dt-:Jl LJ1;JI sp31

L-l .' r+t+S-t llr ,tl ,F, ql$i^Jl J++l*l

" : (Sustainable Society ) ,1.', .,.1t el+J
i...-f+tll p*r , L;-rJ r JJsr g.r,ll e-r-Jt 3n

,-;L:.ll ,#-.4 61 i-ll rJS aS6 J+y , -aj.:rll3

, (Wiley,200l) ,',.l+ti--- .dtr

. (Edgaim,2000)

gl l4,3 ,o, -{rt L++ tE s:Jl LIJJI Dti ir
6,-c r:1J33 tru .lirij ci..;9ll gl JSyl dJJdlt

t aJlai 6;.r;lrr.1113 yt+4tl crg 4+j!t drs DIS
t .i.:Jl ?fL,A,ri r-rr,^tl \.JLyl 4i..j ,lo
,j-Jtr]l q* .llll 4,r*i ,Jr-r, a&+J spLi..rl
, *iti. L+ Jieli t+p cr . iJ..t ilt 6stul

g*Llrll phYl 6ellS gr,-rr pl*,.l i1"p a,litl

d-rr .;e sJt5lL+J Ct!.rl 4i"-rj,3Jc d C"r
. t*.tjjYt i$r!l 6rtis

elr, ..,J1 ar^-,-ill . ; J ;' . .i_.lt ci,:+rl

..(Wiley,200l,), (Sustainable Design)

, (Ra) dt-.1 .s*l L p1.r",..,1 l(io i.:sl, ,"i-'..,1

, (;_-Jtll irlc.l o-i.,*!_!t 4c+-r.Jl ) cA.:I.,^ 3l

-:dl
ci.FiJ --i +-5-$ ) , REDUCE (l)

' (Pl'rr"'Y1

:i+ctiajl c.t-,j.ll o.+dl H-,a:ll - I
: Aro

Lrii,tl6et--..bYl3 r+-x.llr CsSll ,r*: j++

: &lJ &s ,i)3.j fuelr. ll

iF-LYl e6st-.-.,.J1 ) *rr: j3Yl .9.1i.*Jt .

LL+r. (Basic Building Design - d^-1X

ct ,-Fil 1,. 'ir i-rcLr.all !tj$ g-ll*ll rJ^.-:ll

J*" .!--JiiJle , lelri rs. ;rl Jl 'oJlJ,Jl Oliii

tluri *i-i,l! .^ ' -;rl Jl ;JlJrJl ,:J",S

ut i,#.;,,, d'll l.:a *pl , ,JU r.tS.t iel.:)l

Jl , .JJr^il -+ ;*,^.-ill ol;t_!l g:3i

.,Jl LLJI3 1$, ts+ll crl 'rx+ll -- i.ic.l.. .

. ,-it*.5 el).3

Jl i-r*d.ll .}x-Jl ) .+;, : llSl ,e+i,,rjl .

,lrri..J 4"-.+y. (Passive systems - 1*illl

eJii *+, . ,-l3Lrl orA JD.: g. 1ryLl.l dJEttll

eJn-*i . i--i-i,Lll tel---;Ylr iiisJlj qlll
LJS--i+ iliijt or qd 4i).Jl r* * . rlt SJlJiJl

!5 r:..*ll j ij Js-ll ,r+o rJSl.i,.Jl O^ Ji: Ol J#S

. ,J:yl

F.---llLr qrtlll cJfll uu***.J! }5 df+ J.
. t+*it i.6rt:' \ lt+l A,1t-r.tt

- : ,r<Jjtsi.ll aldl ) .+1, : trltiJl 6fi..,dl .

ri.- dr nySiir, ( Mechanical Systems

.,, ILll rr-i e\i.1 ..,1 Cl: t$rtSytl ,:ljreill
unrenewable ) .r+:tt a-i,tiJl_piit.Lll _;rt*a.

diLJLt^ll a.-Ju, (energy resources

Lj#-&*ilJt+liyl J-}+ L)l el .11 r*r a;i!^Jl

. ;LL)t Jri qrjLill r rJtyl

+iJlJ i e rsdl a* lu- ':tl cj.rYt rL&l 6l

31 6Ei.i'Jl Dti r.l.r iltLlt crt-ntS:.J 9i 4+++hJl

#BXJ c/l3ell .llJ.iJl .,le 6JL:t-Jl l.g.r3 ,+i-11

i," (%50) il.X*+ .!i Ol Os., ir+Llt 6JWt
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L*..lt0.3 ,qrr=iJ.ll &lt tdl{ ery ;:icf .(9)

4---+.iiyl ftra-,lj *-J g.---i#Jl U..--Jl
Minimize (environmentalism)

.Construction & Demolition Waste

, ii;lt 
"S 

l*5,a.tt cjLcyt J#U 483.(10)
c.lpl ,''itl r-.lt i+t:tl +-++lt iJ.F.l 6rtg 3
.(Green up your Busines) i+ri-.4.11

. (Wiley,2001)

.=-:.,.1'l o-4rjl a+-'.a:ltr eljlll ilrl / Elt:

: .-eti..all

: ('elimate ChflnreL_.ru"{-r*.I (l)

(1995) r+ #.F,ili r*,;a!t L,c jrd r$
,:-- r-5sl J-c 

-tr .3t3 , (Wiley,200l)

,i&-:q , ( 4J_er 60) * _rtsl 1.r Jlc (2500)

J$Lll t-iJls Jl J.r.t t l.ill +lrYt ;l ' : n {1-

;l .rt llS, /lJl al.l.Jl "Jc e:tjJt .JlUt
Jl lii ...o ,",ii. .., r$ a;"jJl .11 ,rll La.3l _;;,ill

s-lc alrdl ii_21;r t_2r.,1_r , ( 2F ) *ff ss:
).r*.oy .5Jil ( 2F ) :lL-1i *ij- J*d:,Jfil

. ili.lt ai*, :;ll c53, ( 6F')Jl
, ' (-6Jl i;l . - 1-.r-;: gL_i:;l #.,,i ..,tl,l

nljt_Jl os ;rgl ra (Global Warming )

- gja_,;L5Jt \J..,<Jl 
\FjLl ) .;U i&;.IJ Lj"jLIi

"+-rJl:.-ill3 Litjl Llt_i.l Jc A,$l . (CO2

, .5-r--:,)l d-l-#tll *ijL_ill,.u_ _ Li:tl

. (Santamouris,1999)

LHJ . (1997) L- csts .",ti... ii;ts & .jSir

*:*I ;,yt :rl 6i:_/ _rir. (lggs) i; tn""+

i-jl,ijl :iJlsl &li J. {rl;," 6;y oc.r:Jl

"p 
qt* J*s X ., ;51i1-..lll $c .j.r ,lj+ll ;iJL,

, (Abdual-Salam,2001) .c,u-,r,'"5i , i.
. (Sacks,2004)

,lir.", *Yl ir[--cl ./ 4i+j,11 ) , REUSE (2)

. ("+Lrl

JlJ,l:ll j+-4;3:ll ), RECYCLE (3)

'(-r;'l:ill-r
6:t-el .,-r o++-ill ) , REGENERATE (4)

'(E;utt
ilLoY dL-ajl L.lujl crle !!! ,',-rll ;5*S

.el$j-,yl LF*iil srl 4+l3.rJl

Sustainable ) el.r3...ell rr.^4]ll LLhS / t jti

: (-Design Issue!

.o/L_+^lJ ;-+i .,' ili++ el-.:aYl ;:L; qJ,o..i,:j

. f++il ri.-ll ll;I d 4.{-ll ;JFi"Jl rg;J-r.Jl_9

..tlr i l,ll o\j i-Itul .tis i!;I l^Jr--i: CIJ
i.,str .-ll ,*rir)l le, --oi: 6 aillll liS plri:-t
,,, <_6ll furi* ,** J:)l djj.""ll la-,Uu!

-: C L ,:^;ll, , (Global Warming )

... (Wiley,2001)

. Save Energy i-itJdt .Eir .(l)

J liriJl 
"r!ll3 

6.rj+,j.Jl iJj.,Jl iF ttiiJyt .(2)

. Recycle Buildings Llr".rtr

,-lo J.joYl dijlisJ qJe &tr-q. Ltll .(3)

. octdrYl (J{rtl !ri:S , (3Lsll
ji-al d,..a 6llr': sYl3 r p;*^a3ll d.tJ-,rl .(4)

6rl-i1; Jrr.-dl 6-" gt-ilYl3 , &ler .'irl

. (Reduce Material Use)

[.r.llr i.,t-.tl 4++#Lll *;lt ++ J .Ei. .(5)

. ( Protect or Enhance the site) srtirJ
ui ,,<",11-s i-:t:"tt J--ry fj--.alll .(6)

. (Maximize Longevity )

i-+tt s-& uEir:.,;r3u eli .rle..1r*r{l .(7)

. ( Select Low - Impact Materials )

oL-eJl f$i-J siJl e2l}lJ 4+ir)l fr.4t .(8)

. (Save Water) 6rLl!

6

t
t

i
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tt

I
9

_l

,r-Je (CFCs) dl jLi Cl.iil -ii* .J_rrll k*
. (Citherlet,200l) . d.t-r"

jA olol dli.Jl Ol ,r *.rt ,Jl dil ,n.-Jrl cr#

4s".Jl3isiJl d,AJl gJS,l 6t i$s i," g+!fr dL
4-jt Yl ., 6r-;.r; #L&J l;!ar 4,"ii ctfull crt

q"-;Jt ltiil s.i nU.ltrls pJLrJt ltsrJ ri+ dti"

dtiJir il5*Ll 4+l+i-Yl ir.*r.S ttll*l cr.rlls

i Jlti:l u--i ifll &r,...r1 .J , i.1'.-;Li3

Lrri.l drJl cr &rt-tl &JU 1pUt (jJS )

fL.e *r lJ-+il t{+1" #$l C, e3l.t t-Jetj.a

,rJe 6JL*JI .Jt+" ,/ rs.h 6t+iJt-l . (2005)

J.JiiJl )-A t a.dl , ie ri:. +t+-Y. &diJl

. &teE.a$ .ir+ dllj.tl

: (. Enersv Sources) iltljl -Jrl,ao /h1.,

t---l Ogf*i-, ,.t#ti J i-6lJall .!t*.or ,-E e"il
i3r r'i ll -#s, (renewable) ;.:'' i".Jl

. ( nonrenewable)

6.r' ilJl -+ -,1rt.-.--.^aall J"---:;
-: ( nonrenewable sources )

:gEa-, Fossil fuels fu.Jl &lti.*ll rlr (1)

. oil litlt (1)

. Natural gas qr-#Lll ;txt (,-.,)

. Coal pllt (e)

. Nuclear '!rr:ll eil.tJl (2)

LJ$l Alnill 
'.JtL ) Fission grC-,rtL:uYl (t)

(o;_r!l dr)-cU.llrl

Fusion .f5-Jt eLr-jYl ,t -2ts--:Yl (+)

€t LjYl d-Dlclj" , !++r;+ell A+iilt 
',Jtlr^ )

. ( ,", -ill i*L.J. .r_s Cr_Jl;) .rir .;lf.lt
. (Peneva,1998)

( renewable sources )i.rq:^Jt .pL-^lt U

:@
. (Solar EnergY) i;.*l,ll iillJl (i)

,3r.,.lrt ,.lr-fll gtfri-u L-11^ Ajl trr+ll CllLJ
,#r,I* cr33 lil,3.ijr., , 6i"sl slr drJL

6.j.,;'-r. i.-.a;r er ilJl gl li3.pll Crl . l-1$

6J-iLi rJs-& 613 , i-rll3 +i$r rl t!6JsJl

dSl,-,LJl f+r+ l.iil.;r. erc 0l Yl , &rr5 ciju

dL-o dL.! L-rS3 , gIt ir" tjsJrj p.lc .iqI
Albert A. - c,*E.rt+ d:,r#ll ) jJl+Jl ot1+bil

6l rjS,i.ll * tr 0l jJ- !l r.,l1.r.' :(Bartlett

pJ-e3 il-^r,Jl) lE,* tiJSJS dili",r o*J,
".(d!.*tl* 6;rtirJl 

',le 
sll 3c{ gill ;[i.;l.tl

j !.5xal rJtJJl C,lg rtasell ,#f: gB l3l

clljliJl3 . (fossil fuel) ;'r,jplt 6Bri....ll

dJf Al u. .Lii ,s,,1 , gui / ,r+Yl

,pill ps+! ritl(J* d.dl lit iFJs , O.lSlI ijJi*
. ,/t+J dS.j.i flii-l ri OUSJJ lijll l+i ii:'',-

: reta3. JS& l3tlll ehii*I J cJ.ll (qr)

cJ-,;Elt cnsl ll i*Yl ./ +..;r$Il .l- elsi-ls
gJLS -.-13 r U3j3Yl .i[t i 1+i3 laa;J.,5..*Jl

,-Uill 4+ ,-JJ-nJ"ll JP '*t$l *$iX iil
jLn diqj+ 9{^{, i-,;,il* JHi i'+ils ,fJ+Jl

qr-llr , (CFCs - Lrr+JLl rJlirJrisll )

iJE cil_,;L; t-d-Sl , 6L)l ;r1l-il d--tsl
,'. rl5!i, 6l-lJl ..le: olidl rrlir6. d &li
L& 4iY . i'!t+)l o.ra sFra.l J;LII ;tJt -,;f,;

U-.J rJtALJl +lt .t"';ji; clljlill oJA ','J*,r3i

&l Jl qlLi,r e\ -.pl*3 k ti . +-,1l1rll ;'r+l

J--. Oj.. "+rLL r cJ-*S d+= ,f3+ll d)Ull

,h, r- , ilLiciljti J alr! Jts 4Lti oljt',1

I .iJr i.ulJl c.r'9j-rYl 4t (CFCs) .lU aU-;

,.r:j;)l i [rL ;et ', r i ij* ,p".;. d:.. ,.lc

r 4--su -,fJl ol'i; 'r;'",..,r 3l r, c).lSLr ir^lJt

..tr d &-r*,r. <"-lti3l iSl}ll oia i++ii drel+s

c!,JU rl . i:ri*!l .LJJI $.c.r slll3 (1987)
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.r.+ ds+.....al .s Jl . rt<ll t-r.r^ (reduce)

,,' l.l ,# ai:l-iil i!r,"^.ill iilJall dts.i,l o;"+

;tri' , ;i . (l988,satl) *Vult
L.jll"ll .lrri.,l ,+li Cl ili:ll..1;c, dsr.iJl Lt

t'Jlr, (The acceptance) talil *a+ ir*.ill
.ra-l , kl3o ,plJl erl,iii-, .Jl Jrt JS& 6+-U

L-il: 6 , L -"ri)J c i-ir.,, 9ri,_9 , q+1llij Jtr Ul
4--{U"lU . CIi ;^ !'S,Jl .5lc3. eJt ... iil$t-
f lrl ,1" 4, g,.#;r\iic !1,-g +q Jl Ar*.iJl

f,l-r- n-$ etJ rja,3lJ ,"'J- , 4rilJl Ali-bll

I .'ll .y'_r, cljo jl oF:l !: &:13 3l ,[.ia

J, .^o L+-6 u-. );.i . llsi-\u l.u;;l
, rjs. 15 d, ,Jar,i: 

"JSl -Pj- 4lLtll g-6;rY
L-ll.LJl ;rL.o. .r-lc. :t&)l .-!i1 lsoir-",.,b3

. dr",r-Jl &+ cl.6JSts-.Jl Jl , i.&ll \-E!l
;- +-4t,j L +rll r_it . l JS: L Js :+B Jl:
, .,F- ^lll .l..ill Jr i{'[ 6-;l-*JI UL+ ,,:*

.(Sciuto,1998)

: (Wind Energy)<!.i!_{t! ( v )

L-JlJ+ll ,,.illrrli DLi ;a ta-olr-:..,1 rji.!_r
, el:,-<ll 3l+ -rl$ Cl , ( Wind turbines)

"-s:;-;Ul 
:.r* (150) J jDi,",i",:".1 $r

j *-t-1 .,1 .'',i: r la-:*. _l ir-iJl $,,iYrl

el 'iilJ ., ; ,-:h(ll Jtsi:llJ gtll .hJl a;
.i+..JI i'JC a{ (Jl J+;++ Clr" d o!>es]i

_':*,.-jl , pe-Jl-e . o-;LJl ;rill ol:_,:" ).5 ;
,.r-sle c.rir d ,3,X l.(-JY , rlLjt :+Jtlr al'ti..J
. !+Ji:ll i-illl AilS r*ir3 ; iiiliir ;r\iio ill}
,*-.6t! Jrs] (, iilto c!-.;6$lj ilij ClJlt L^1*-i

Ltrtt &ral). i-ill] ;,. " ;!-ail tAric Cqjl
.(2001,o1ti-rll cL&}I J frF,-lll

C;.-;d I' i fe- UA \e-irll "i..i'l e* ;i
CL-;jl L--.r*!3Jl l_r;,,.ilLi , 6[,lilYl3 3ltdl

, (Wind Energy) 6!-tttlt (+)

.(Biomass Energy) lri=ll -Esll ait.t (e)

a-;:t"jreSll Lil-l*Il _el ,ol jJl Ul'l (4

. (Hydroelectric Energy)

(Geothermal L+dl eJlr,sJl iltJ,lt (--.o)

.Energy)

. (Hydrogen) .t*+y-,1r,*ll jli (,
t+ re..Jt Ll,oY! prG! l4lS "o:rilJ1 ;rt anJl orr

,ri iljl.-,ii; L*rrSr, :r_JJ 4U.! ,.FjS c/

CLJI-I . il*ill a.,i)ti ,;-fX *-,1-,*ll gtil;Yl

, nLil$l :l !J,l.:Ji qi:Sllj , t$Lr rsll aju.ltr ,

dlS--il I e -,1 n+ L-ejY , JIJ^1-I, !:.?i o lt tuo+

iJlall 4+!JiJl o1+Jl l"cL , ir*;Jl elU"lJ adi:-

qFll i, J-rJl ;r' iiJ! +il.Lll _.2r1* ,r.r" ,,.es

i-r...,s . (Lei,2002) , u"^iJl ,ric r&:Y
r^ ri 

6L+.,rlt i^lt-L3 !* &Jl i.ltL,!l ,Je ,,.-irl

d-ilDu qiL&Tl #a,aill U,*.tJ i*".Jl t+:!Dlrl

i-.ell Ofu dit.jb..ll cr ++.1 J. AJelr. tl

(2005, Jil'! sJJ)Jr,.,Jl

: (Solar Energy) ;r.r^*...i,J1 i-lLhlt ( i )

-: inl! ,-6;rLll+ \i^ rll.,r,
. (Day lighting) i-dt+" i+*'rl;,uls (Yrl)

dr-- tSlj(SJl i-{LHi $ n r +iL-i ; ,..^, /UE)

, (PVS ) .Jr r.

( photovoltaic energy and active solar)

Passive Solar ) ,#.J" *-+ _r iliJ3s (liJii)

. (Santamouris, 1999) .(heating & cooling

J..-Jl lu r-rlj Cl dt^tJl L;. Lr;c9 db3 .

dSL.l,J ) Jryt . \iir: ;sc-e 
r,ri",.!Sl..i. 

o4r

e--tiLtl, JFi^Jl JL_.iiiyl A.__c. l"$, (qiliJl

",11 

I ^1. . iJ .*.tll iiLtlJ +SiJl .,;gc Gj-rJlr
d.--,,..11.i iiil,i.Jl ) cEt:, lt ,rd d:SJl dJL'Jl

,J--Jlfi ,.'# d,,rl- , ( !-*iI d-it-tll .,lc,

n
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r
I

Natural $ystem i,rrr&ll #'i!l ngl,a: - 2

:Desisn

: Passive Cooling +urlell .rl -!Jl elii -i
.sCt ,,.Ie J_:Yt i++rlt+ r.3+,r.r#tll ++.,.11 Ol

+-l_j-nll crL;l;SJl3 . i-it.LJl_l r d.-.--r*rJoll

. 6_ll-rJl dlL':-l rirl . ( !-.rl>Jl e:l5.Yl )

Ol-, ( AJ$ i.ltLi3 r3r.: ..3tt ,, ) oB;.Jl 3t

,o-r a-i.:a . ( Hybrid ) I . rr.+, rrA+- .tlnJl

"-lc 
l:.--l d*i:3 r.rr* "l . ( q_,1>ll i:lJl )

6-lt ll . .,j+^!l +# Ll s*: ur".-$J J$U-J

,r-lcl 5;l-:-.r i--.-r3l Jl irJlJ,iJl Lljl dtLi
. LJtJ"3-lJ Lhi*l .iJHl J3sl dt"'j*tj

r+J$ll ,rj i.Ld..,,-$ L+_,,1t stc+jilJill .

: s'l Ji.abJ &Lll qr! lfdiLll
clJi[o.-i*ll. r ( avoidance ) i-1l1rll .,,:rr

: dkLl.r +1+ll j 6_2t.Jslt .,,..,<rl

6pL.ieYl, djlJ..-all , OlJIrl , 4d+JJl , dtJEill

C--l sil 4puL..yl 6pln$ cJ+ ) i*+++Llt

, ;u+.!i!13 drl,lt+ill , ( slilJl j{l 6,11;s \.,2r

dJiYl i-+ihJl 6Jld! -;rL.e.r sle iJhi-dl

. (Lei,2002)

*LjgL: e,.$ sJ ;d:.yl 
"r.b+ 

oUJ qrE.Sts

0-l+.r-:ll3 i..rlSJl +j+: dJr o)sl crl.r.;idl

: Lb,l ueLt tl L.?.:.ll r+"r.3 d l$#!l
iJ.1lX alE.Jl irt *rl dJletiiJl ,lrri.,.l o

tL;:-.,t+ ( tall & narrow ) qttii^lt

.i+" 1li:_21 
,,,'.,. ;Nl -rt &trt (a-3)

, (1) ds-i !-iY , .r+l-:iYl $.-"Jl
.(vate, lolt)

, i .rlltll 6+LIlr r cJtsll e"ri , L lro-1,, i+-r.

i' Jt. Cilr" o---o 6J-.Jl ,# , dlsl.-..JlJ

.,, ili gl*-rt ir! A-,,iJt Ll , (8ark,2001)

I ,b 9 ) ,-- 1;-.i- tal;-:Yl sjl O*..r1

rirr . i,o1,jl irlb tI . (B lt 4l rt , (r.clJ

elCl j 0S- rr ,r-iY ,,,*ll.tpJl gUl_1| ;:1;-;J

I S . ,rl"t g!-lt L'l- ,"!- .,lcYl Jl dt-il
r;Yj.r g,- i+3i"ll i!l!l (sle Lr_*Jl :N -iH
qsrLS , ( e$ 6.6) :j,+ Ll_rll Aii , g*rll

JjJ-r.r i--Jll -,;tr" 14# ., Odi _ltc+ d*,;t
500) J q'ilJ ol-+-Xs ,'rtJi 

uln-r 1,s 66 )

( LFr.i 1000 ) rl . t+JrilL( LJr d ( cr$
, i-rf#Li$ ;.tt ae,ll d 4in33 Ls , l+_lrl d
pl '}Yl A-.....1r11 isJ-..-..ill)

.(2001,*etiall

u# J---A iil}Jl oia llri:-l .+li ,,Jl ils.i.Jl

9l jl {JS,.t,.Jl ,JA .,lc r,,lr+il-l , QE -rlt ejl
.,' r<-i uY elS-L,",.,".teJ e*Hi^ll i,#Lll

i-i)-c i-*-ltt$ J--'3 +tr-*ll d+,.flt U,^l

ijtJlr. Clr,,)ll ,:+iY L$e ,.iull jr(+r ,Jjil
iJ.ai^Jl -lF rl ;+--rll Jiiit ilLs q,r Jdn o).c,t

, L+-,,U+l b.ric 6E+ diF,i-itLll rJ;sJ asl"{

.i3Ult OjiJ

r,lil "tlil 
p r\ Jl i!l!.a.or ,'rl I Ai. .lre ril.J I L U.J g v J J .r

q'-i (Pvs-cells) q.*.Llt i.lllJt !Dl+ cl.1;r$ll

( hybrid system - ,J+{.Jt dJiill ) ,r-^.* plJii

.;)-*s, cj-tlil j-* L-Ay r lq, lJLi $^c

6!-!t ,-F1 d6l Lp.^i dJ'ur , ,E,i,ll i. I ("'t
A+*-iJl lit.Lll l,-)i :J; . , ir. ll .r3 t + , jsl
. u'*--ill i,--.il dr JiSl 'Lr_.,+S 

(PVS-cells )

,J+& ,.-i 
"--fc J-i,.i.Yl elLill dii-l $J

. (Brown,2001)

I
t
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+l5l trJl -* Ur.all -i:*J rl$,iJ .

--i&ll +--i 3L+jll J[-Uil dJSiJi .l

c.l---irill gl-*i.l: e-.;Jl g;r3 ,roLi.ail

. (3) .J!i b) . eo!! ,.j!il-r grl,"ilt+

;t - JS,! Jilltll .,-i &[iLXl p]isi.-,i c o

(Arf 6+:l .,J1 -,i+lJ. ) tu-! t'rr.c
6l iUtt Jl' t n"-c (1.5nr) ++ ,rJ' ,

, el-ea.ll e$Jil oc.Li.all eL;iX cr+JLJt

;-,i-'-.-J! .' .,<11. . 1a-*Jl -)-J1i_.

. ( 4 ) ds-i !.Y, (9'060)4iH

,ri.'(4) ds
y',(Consorico-Vidr )

u*ul&iJ , jlgU i+.t

[nrlque Browne & )

t rs-| .(Borjo Huidobro

e,,rir dltn! s:t, .1r. tr

e$l3,6r.elt q}$ij , rU+!

(Brown, : 3.t anll g.,;I;rJl

2001)

,r-F-il ilr-*-9"S rlll3;ljYll tlsi-l .

c:tt..ll LttJl ,*; # 6Jl!l ,!,li'tl

\j+ti', iiJ,i"ll diliJl . irl^;! -}.- ,-r. ,

L-*iJl i--i)l ,_aiJ .rJo : lJi , IJa*ll

4!l GJI l-cJirj l"$DU,i J1 
r.4-s*,

Li rii* J^,S kL l&'i*iol Jt :ii';t

JjJlr dt-*lL,ill + Jsldl !, n* .,J; o

, i_#t+ Lljtl.i.", i1i1t alrlLL tlijll eilrr

.-'-.Slr .;jf,l . p. =,i-Jl e bjll *iii! ..,1#

;l$.-' irsl 31J*LS ,* ^iir" , JJl,F.ll

t-rl,'uil a+jl;Jl ..^'lt i-^.-. .*rt; <J:L

eli-ill ,-J.*--i ,l.Stij-. . ;* ll ,-u*.,i,]

4lt. ^ll dh*ll rui $'ll .rJl e;iii^ll

.,--.+" #--i el iL dlll ,=Jc J'e. J$J.

-.ii_*, drs . .''l- (Groz Gmbh)

rJ-" Lgcli g. i+::* ocLi^-ll ;+"Jl
,"' i'Jl +,r-lJl+ kJc A:* JiLr.Jl

4-+:ui ;Jli--Jl a e-sii , ;;13-Jl qli*l

i,----Ll ,-.:,- 4.*li-J1J , o .*:l! i.J[c

-Frl g-oJl ,Jijill dill cr$ ../ llrtu-l

-,_*S 
I r.,- 3:ut Jl :nl-L.ll _u.-

;JlJ--all LJlj) qjas 6Fill t-l . iili-
:--:c 3-lU! Jl L,*'tll l3iilL;r:ljJl
i--.LjJl +le-ilI ,.:! ;S^iJ . 4+'-Jl'g

;l**Jl ,-i\:rl J+Y ir+ill Jl liL-lJl
.(2)r.Js.. !.rY, ,jJtll

Groz ) .jr :(2) r.lsl

,( Gmbh Head Offices

Weblcr & ) Orj*!
6r;l t rint .(Geisler

Ard .1l1J- y i-.rrr.
dlJ J{Jiil raJ-lrtl+ l{rle

: .r-ll .;i.Jl
(Brown,2001)

.i

t

a

\{

y', (Henning Laisen3) j.i.,!
lrt' .rI alolirll fri:-I,. /9J&Jl

dnl i11it'ir$J r c,tilriil+ 6t!i.!i

{,|+.J.f.J.i rilJiil dl$J ,Ca}ll +ift
(Kadcfors, 1995) : .Jra.tl .

lnlrnd ) ,l+ :(3) r}r.

ul . (Revenu Offices

Michael ) JlalJ .lJilsil

!i p.s:-l .(Hoopkins

tl$ d, d#Jr d,!J
; J!a.l! ,d.jsill
(Brown,2001)

/lt,c--Y
.[* ..1-;. I ].l,it -..-

il
'11

' -li ,.
.J,

!J_ J_.r ,
\h '-.r1

.,ll

--.- - t,

:'[
, 'il

I

" 
l"l
I

'l L,'F. ff-.
''fi', "."r,r;.,,-'.,,r.1:'l_;, ::
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!r-!*ll qr+.Jl g* tl rc.lJl _r$lt f e_r-t
.E-.rY . l3+ill ,C."t.6 iJiL ri.u" 

^+t Clrltr
. (Soliman,2001) , (6) .ls.itt

(g+"ti,^"t)rt r..:t 4igl f.,-ill pd6{+ll jJt{OJs
(The Souk (Market Place) at New-Bariz, Eelpt )

di)t Jl t{+i cfli3 (Qx1ny University), ji rr.t+ e-f+.i Cl}Jirl*Jt crtrtiiJt e. l+t$tll

.if#l c,tr..:lt ,r! l1JlXJl r-iU,"!t pts:*t e;*:(6) rJsl

Soliman.200l) :

i ,ncir ' -ii (rii.ii ,-iJi- frr,6i 6$,.,. LP .
1- a.3.t;r"Jl 6J--.i,ilt i-----ln,rii ..,ii

#3 , ( Double Skin Systems )

ltJl iU^Jl pr)..,-9 . qy:ll jt-=l rl:lli,l arsrilJis

dJ+rlrl dLlS3 , U*.- 61;t ,#."".iJ1 gL.iYl-5

flrli , t-;l 6rt-Jlr <p-,ill: o#Jnl e.i-.Ls^ll

i.rlJ. i ..rJt Jgtt -*_l+ q=_,,ul ,q3iEll i ,iill
Cll\ < J. \ d3ill Jl ,-iJiJlJ. #rtt. ll #l
p_n-i3 I -,+t 3 iJilJl iili.ill _;eii".-^11 6$it1

6JIJF-rJI LJjq ;,1"r-il Oli 6J+ill .J lrill
l.s . i*+-,,till ;J.iill sDU. O. J"i,,jll ixlJi^ll

,r-Jc rl--ic)t.; ,rr.,.-"^.Lll gt-iYl ,.' ..'< dli6

J Ld. rilln Lr r i1;-,;ut BJ.iill q,.a1.-^1!l

lr .,rl[.1 .iFXl ,/qjdll st.:,.3 r 6e+i]l Jil-r

il*tsJ+ t-++Jti 6rii n^^.b:*, JtLll rtlitll
, $+Jt-jll Ct*il i;iii. i'-t i.l3 , LJLo

, $lih-Jl eL-,Jl L,. ,'j^ij'i. (tt r.,t) .!)l"l_l
dirlj I l< i"r-i'il1 Jih .d 6JlJFll *.:l-1 l-ISi

C+JSt-6Jl + Outii+L ur *rcl,-ll Li.-lt

cL6.il1 OJIIL+ -*-"S. k+S *lr+, g-

- o;l+j ) cli.tJ,F- })tF+ t{.r3t.

,,-c. )--;i , 1+-lll ,Fr+l , ( -pS.

dS-i .B.I , o[Jl di;,,3 q+-.,H| 6-eLJt
1r.*,1S..t1 ,i 

"r:gYl 
dlJ-lj-ll OY , (5)

.(Brownr2001), {,.Dil 4+lte

i
n

a

't*r-r/,^ g,l irrl^':t &Il -tl u.bq Yl-+l JsJiJ

4i-,llti Jli.ll d#- ,*s , s++LJl g:ll ij"rl
dJr .?.i rt i._ijsll dJrr+ijl d ,r#LI +r$J

d,Ji.ll 4$lr€ll dDt^lt Jl j+lll AS.r . 4PU..ll

L.eE dElr cl-5all &r$ i$ilr ii,+ul lrgilt
c;1-,.1, l;1.UiYl 6leL:il1 J# Jl d:FBjYl dl.,ll

.tt+r d-+$,:ll Jl elu-.iit cbY a+r,ll .r-jri
i*1- eilai rhii-l.r ell._l , CUt .J+Y a*+3*It

d e-rYt dik+ll ir" CIrJX -iil- 6+-rl 
.ti^i i+

LIS-i+ iJy q!--c cilot.' i 4- U-Ula*rl
,", i- , a.,L*rl 6lclriJl u. 4l-L dJ,r fSs.
,,, lili'' *'rl qJHl ..+ ,-Jr)l dttssilt .,i$
i-iiYl ClrNt i$r . {i.ill +riJt rlY guil

eJ$ dLYl Jl G-ll 4++r+ r*rill ,-i!'i- qJ

O-S^l tJ,j-Yl 6J3t-5^ll .:leEill Cr br'.t

e ;;F..,.. Jl 4;-rl 4++-fJ q3r6ll dDt- tlrii*l
dile.L--..hi ,91 +lr.r-Jl ,-f crtYl ,',-",La.sl

, gl*Jl .#-! ,,_e--+)^ll el ;;Jl Jl CIS^ll

210

tt

a

,(Ahmedobod) ui , (Sangath -.*tli- ) :(s) &
tirild iJJ.Jl ,t.!rrt llJ.ll .il.l .(Balkrlshna Doshl)./*Il

dfiJ r!^ll ;Jlrj {Jajl ijJ+.tl {r$Jl .iJL rldl s'l 4r.1.,#.ll

(Brown, 2001) : .,;ral! .e.i.d .'*slt

'l
t ,,i', ' ,, , ltt 'trti-),



.';
, ad.i-i et\rL:ll "u j) e . ,r_rit'ligitl,ti
:.'iJ;Yr J_s ; 4jjil_e c-r---i)l,iti^--)iii1i

-( i;rtil$ tJrlr C.r{[jr:l .,i..Er$ Lj^r )

, (Brown,200l) , .

,u+t+rj'l +:la*t ,1-+ Lr:e 2.1;,Jl r*-r"lt i+-,r.:

;r"r3t i rl . 4iltjt e{, LHit . dli f cr"+tlt
trL+j jl . rl-ull 4dlis ere rl s 4iJlll 1IKII

'.[ii:,-.i,1+3 i--ais" c-jU+r i:+-.rul i rl FJI

1::.- . .:' . i i.i*i,,all &L!^.b^ll JlFJJrll
'dLei-;l 6-..,r-J"l"l .1+J$l. | 

-..J"Ll F.l dj

ldl ptEJli .,-,i l- dii iSJilSi.Jl &fji{+:ll

,+t--Sl .t--Li:--r@
, L-!L:ll i;t -tl d[t-rJl *c-s,f,-r:-=;

(Baicha,2000)

: a.i e#lt +t ijt

L;-el-; .,ar : i--1,.,11 ear;5hJt qJ#Jl - (l)
:kJ"_lj_l . o.eli-J! gHl et.' i q}:lr

. rslJill gc \5 6rl-,!l alriiul -r

. oclr. \l ,j+Jl Jlc cljall ;1._;e. ili,iJ +

( MRT )dl ,r-1,, dlit-JJ rJ;t-,J,lrii..,l 1

rF-" h-.;s *ji+l 6JlJAll a,-;rJ .rs,l--,.i)l -t-Jill
. "irJ i;l;,r L-2.:

.L-iJl 3l , ;r;rtl crJJi jl ;t jijyl gEi+ll +

. 
';lrYl

F, (%20) Cl F-r r-ll-ii3l Lt* g1$ rrl +

rJl;r rll ,r-le d-j:J , cl -:ill L;Jl 4r\*
Qti o-9S rrl sic.J , g;-rl .hil+r eJU i6+lr ll

-rr_,-l , A+&Jl Lrill uiD- ,lrii...l e+ drsy

,L--i,+$l +--t:6:ll',. i ,,-r,Ltl tJl tyl

L r:ar! oi-a dl.s . (Santamouris,lggg)

#ij-i eJl 41oLj.alt *t"i.i.eJl i tet#L: i,s+

"orL+j;Li ILJ , ipJLJl ; *ilt itl_r: ++_r:

, l' r. 1--6. ts1 .-i lrq,:ll # 4-rJ{,ll
.(Baicha,200l)

grJf*,r-lc, iJ1I h+^ll o"rt lljii-l ,Jfu 4lJs

cl,s"i,.ErI, g-rl5Jl ,,, ,<ll ar Ll^-ll . rJlJ+ll

i-l=- o)L-el lJi.ll L,"ri ,lrii..,l +rtlS^l ge )Ui
Screen ) ++t+ttt Jili*Jl alrii ,rl d)-j.
(ivy) q+Xl fi;,1r.:."...,1 

"fu 
, (Vegetation

i-JJt :.r*,i g;.: drEt+Jl Ul .1" a"-il .J.i .

-rl+Jl C119 ) tr.U ;6t , !*ill r-iYl U. a+lte

r"; dS& qrcilti 116- ( dl+Jl rlr+Jlr .,iitrl
dHj'.jJt t-l . crL-:trill C*-+ &lilJt l.l|-i,
;l ;-sa t.5 .jA=tiJt 3 cjtixYl, ,'*.tli g-,rl;nJt

,.,-i+"Jl !ii- ,"!ril,_rr#t (.Is& gEt+ll 
,rii..,1

JS.",,,r..t'll 6LsYl d;c, ql *s5ll , *plr. ll

\r-J+ gl-Jl .,,^tJl Ol ,-p )^bi . ,t'+ ,ii+
, f . Ji l-+-,rl> d--:+,-i{i*11

. (Record,1999)

,#tt ' tl 
"j+ll 

gl.1r; # 6ttu ,Js.
iJlll dl3-psJ {Si*J iJrS i.BS 4ii.-i ,,iiu3
j r .', i3Jl nli .,--i irii.$lll ++:X ail- cJS.i

.of Or-A. oL && q-jll {l$l ,,1rr"...,1 Os+

,dJ,+ll -i+11 cJrl .J. iiti.i ririr..a crblrt-l
.,' .r(.j ,5 {}l 

'}* e li&3^ . **tr. ll ..,.irll

a

{
.

t

. (7)

;JU-ll s+
-,t ull ) lsil.Yl

(Joes Luis
dlJll sJ Sr?.t)

.j
,l

,,Llr. I r{ .'
,..1^:r s+ 'I-ti, !",
,t&I iril o.:t t: I'. . . , ,i 

"l' l; "'i,.tllll, (Louis Kahn) ,: ',i 
r 'Fl i6':;:r*r;"' q' I rrn

LttLs de \:r+.lr ;r^litt i.r..

I

iii

tlsi."le;Jr:(7) jr.
Brown,200l
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(-,,klt ,,f ) IJL r+Jl OA LJi" e?* ,-"S,llr

d-,,1 r.gLJU J\. nS 6l+.lt 6et- LI..:3 ,

: ol 1l.*-^iYlr q;rgll

: .;li.l+.ll ell.&ll+ rJ"J+iJl - ( I )

e_lJlr,r 4^ESS ,rc.U.-ll .i+Jl iK ,-jrLj{ iid .

;krjl cDr.i cL;ill O. e_llfsll ,rL;.Y asi..,ii

i.-JL"- .=r+r d,6l .a+rt.3ll+ cHll # "+-r+ d rl :
i;l-r--: O* _,1L-aill ot.,ill ,r-cb.-ll ,r+"ll e-t-ll

. JtlJI elJ,eJlJ Ur^.i,ll

, uiiid.c (-Di dr *plr. -ll (5j+I ifs +jl+ r+
i JiJEll "oJlJ'-rll t+ro e+. , JHI crlr d
,s-+"ll Uti" ,-iiri . 4*Jill Jl i' "1 

l''> irlLq

qrr ,r+ll dih r,s ir:ljll ;JlJrll O;J qflt. Il

,r-+^ll cD-i q3dll ea-i , eUl d: . 4iLS

, iJ:SJl i- i:3's.ll ;JlJsll a-l_,!, *;:,tr. tt

;;*5 6lll i!-l.l+ qf,JlSlt cl3,6Jl .,,-..,.r ,',,r-

..r-irll6 'L-e+j (ducts- ,.,r--,".ljl) -.=p C+J

Ol ,1,.-+ll ,.l-.S"r ,'l- , ,r+yll drel.' i 6t:Jl
,',- d-.-,il el-;i cl3qJl dir. u , i.l3Sll :;r*

+fL-.-* L r.t dl-'riJ , .li[ll d"."rJdt+ dL)l
tl-:'- ,jFlh J l^r.+ t-+il JiilJl J br+-,,

. (8) .J$.larl , g-rt ll J qrdll elrl -r+'

;srJ,5i! cJ'=q el.xll qS$ .Jq , JkJl JUir
,r--r+^ll i.-ilsreJl iiiSll t-r*-S;r . crILJl eljall

)----bs gElJl rJ. "Jlj*ll Utai.3 Ol cJ. octr. tl

. s+i-jll ,..Dt---ill U+r 'i '(l I---o
.(Fikry,2001)

d+[il 1,r. LiJyl t--{J.e cre c#Ul jS,{ ot$

.t-+d ,'r- , iil..ulJ rJ'l+ll &h.. & i..JbJtl

. lr+ f,.Ot gls. lrs d i+fill cb

s-Jill ,ir, '.tt t-+J+3Jl Ct-"1- (2)

: ( Night Flush Cooling )

dlLja Jr4 .r:ll .i)ul # iJlrB -lSt OA
,J-J.+ . I,rk: \J 6JlJSll i+-rr cx J#S ,j-p

, i ri:.l3 I T.Jti;JlJEJl i.l 
"l+tll 

.r-full eljall

, ( all>ll a$Sll ) oc.lr. ll s-irjl iJJ.. i.+Jr

( U'+-,p i ) gJ> Ol-tr qE"i ,irs:d '''J'

aFJl ,J uclr'^ll ,r-i5ll J+ +'.;au ,Jt Ll"*J r

i-lisll 6_re UUJ cljqJl -r. L.{ r-.rl .++lr . ,jJtllt

cil.*-ii (.ui elJdl ;-ry'ocliSJl ;J+-rlr . ;i!-
clA . orl.i.-ll ,r+X it l'lYl cJSxll il:s r-lils

ii.#Lll qr<,lt Jr)l , i,,nLjp & eLLill ,J"t

:,,11-jl *;-jJt clJlgjl ','t.t Crlyll 4. rl c-.rl{

cl..-ir e-J r-ilrll dtxi, JW ../ Ll . >t*l

rl i.-rJlJ,sJl il3SlJ 6ulj _,/.Jl o+_JJl elrdl

*-+.ll 6Jlj,. ,Ji.ii 
"Jr 

&j ,*-ll>ll lliJl
,jlJ,; ,j,s liJilJl 6Jl!l gE3_,11 iJL: q,fr rl+litr

f-r ( Comfort 7,one ) o-+rt-!t i-..slil

. d,+lihll 6rl-,rJl+ ful-3-)l

ehs:-L +Jl-*ll elisll tFs J$U ri"iiii Js+J

heat ;Jt 'fjl !1-.r+.,j=d$

r-ilJill ) af-t-t avoidance

J:-JJlJsll ,J-ttyll J tr*+ iIL.Jl

(Brown,2001) ( aJHl olJtll

: (Radiation Cgoting) ttr.ill* r. -:ll
a-Silall g'at-.ai.ol ,Je L+ltjill lal Jll LE

u+ ) .-lt+ .fJut r+lt O3S; L.i.r , i.,etr..iYl

dl-.!l el--..Jl .1" 4,.ult i-6lJ"ll d:ys ub , ( +Xl

( ,r-+FJl ) a-"+ll d)-- i,.i^ll i-iUll u" J$Sf

E|strge ) #:(8)Js-
G.rll, (building in Hrrare
r1o .if,r .,l.yt-j j ,(pehrce)
. oJrJp (,JlJ. riJ.S ,.:rtl ilS

.(Ferrero,I994,P.I6I ) :.;.t all

...+-$=:.+=lii'l=
:{. :I " *r{l-., r..
-: 'JiltJIIt, +{I
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Li),i GJryl LJJIi .t}il lra ;;,; -+Er;r
I'*ti :n 

"+-xJt 
-,+\, ut L5 , rstJl &tjJ .ilj''ilJi:a.r ,r &-ts ait^;*l ,;, i$

.(Wiley,200l)

ort'i elj-^ijl JjlJt df. i:jUl r-rL-r,-ji ;l
,;Jt : . -L.,l -.rrri.Jl Jt.-.,..,I *Jl Jdl sjl
t!fiJ 4{+l*i^ t'r s g;1;l -j:t+S -tlr-Jl+ J^,1

.4* &- aSJ !---ill alLtlt dirill -it-,j*l
)"'l;ljdl +j.l lSJl 4i,jr,*ll r:ti.all dl",j.,,3i

o*lt ll ,.r++Jl .]ih .,Jl a.-ir;g- grJl, r*',-",

,j-:lr ++ ;L*:Jl ut' t*l .a.:!shJl cliS qssl

pi---: t S uflr. ll .r+Jl .ril;4!:S3 , t:-*ll
,.r-Jl d-*ir,-ll aili. tl cirj Oi'r-ll cl36Jl ,lr_rsi

rL-&)f3 fd^-,atll i--trtt isJ-:.lD 6_rl-;Jt

eL-+jll 6:L- al.l*l jS4J . (200l,,roLi,.a!l

.i. g-ltsJl Jt !-i-,lt ;;'rjll +.,,-il a:t;. ^tt .1:,

# ,r}c ;-re-dr^ll '"Jljall \&JJ .!f.li. \l ,rj+^Jl

&tllt Jldl !--i ll ,J;LJI A++;l.'ll Lrti.ll
. 4-j3dll i-EJl.n* .,-l.e3 r afrl* .,lc3 ,

, L-*. iii.r:Jlr !+-,;=ill 4+#lj^Jl oir a:i-. ;:,

.(Bakr,200l)

(Passive ) (ie....",1tt ) i.r..ltt +:gr3jt dij -,-
: Solar

r-+,j: i rJj,-si,, . C-+i dll L.la;Yl lq, ' tl

3l , E3l-r-ll c+Ul .Jr{ ,r'.,*iJl ilrJ.ll 4:jr
rii 'i 4, r 6iiJi .o h-Jl i.l'rl rl c nt:;Jl

' -L'<"'^tt rr4^4ill .sle

rJ$ll" .,.lc, {t .r.rtll ::t.,"jJl A-}nYl cJS ge,-,
+:l_e. *-rLr.j CL r.r. .tA_r Cfl+Jl : "li:-l #
o;_,,1-,= i.t.S ;-;rle ;"S+ i.llJeil 6;ti3 ,.,,Ji+lJ

,Je l.tLe5el3 . (Lei,2002) oul rl . Jri-lLS
. 4..Ell oJA ir.o gl3rjl iro .:lLil . g;Llrll Urit

r.$l-")+ll uL+S)l li^*i-; Ol+sYt 
"re+ 

*i
u.bJ-.S L+JSjJSlt ,-iJill d+ ,tJ+.orJUl

,r- Cl-ll ,'.*- , ,J o3-o j-21 .r .#il, 6 rJJl-F

gl--,iYl 6-*Jt gr i;iLll iJ3Sll r-rr.FI 
"!Xlrlr r5J.n crJ.S J"'3 qfsl ,rt*itt ,r! cJj,.ir

oi I .L-*13_r r ,rc,lr . -ll ..r-+.ll slil-l_ll Jsll

6l-+lln L1s rr-*-53 t'$l atj^tl q,s lFi,ilJl*ll

;l 1 rr iIt*LJi rJl Yl r .+_,nr+: L6- +J.jlt

a,1- (?;100i ,-rji ,+-F!i3 .+_.,_l ,:ll etrCt, a-t*
!j-i Ll .*J 

e+.-J 4+$iSJ . iJ.:JYl LI*

'.u . (Wiley,200l) l+ e<- fl cblr gt_rlt

*t:*ll .,j+ii *b-2.i, C-.r l.6Jl uS+ ,t<.+.J1

Clj-J UiiJ t:Lal* gAJf ou r-JSi,i ip r

. (9) tJs.i IrY , ;s ,-3Jl d-1,.ll

,r.r::(9)Js-
J' -.ll ,(Sunstone House )
.ur.pl d,(Danial Aiello)

cJ+ pt-lt+ iiL. rilJ.l 4+i

g.,rl-r: cffrl Cr1.;SijrSJl riiJl
. ts.-:.4t9 g.i+lt f.xtl
, (Brown,200l ) :.!a.lt

lL$ diii*,1 lLc 0t yt . (Brown,200l)

l-r-J . *rotl tl l,ij.ll ;iS" Oj,S, j! ,jt-stt
JF &-l,*S:+lt-il t$.rrJl al3iYt ,-Jt-*i*l ,JS+

,..r1{.9 j.iS C^i" rJJS, ,.jil^Jt 3LJE , ;JJ-ll
)+j zl; 3l g+1 .'!- , Jihll dr Jjul ir.
JWI r..+J, lLiYl LlJt a1c +*Jli C*.3 .FsJ

L-llS dlt-ja ;_"-l,i ,.,l ,:,i:l L-iLr . d;Ut ..rI+

.,=l;i-pJl ."r"Fll jrn .rcl l.-tl ,r:+"Jl slih
) s-.+jr icL-iS J*rY tlJYLr q;p:ll ;tlJi: 6l

ds_ L----li cl*Jl .C ;+s ;cti! j^+3 , ,"j+.Jl

i *l- Jl ,il ,lll \r-E l.S +;ii-Jl q}_ll_r
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o.u,i ur.,jtr* qJrlE )
Cafeteria of - 0l..ri

the St. Goran
.r'-rr,(llospital

Ralph - 0L.,r.i1l.,r )

"I. 
( Erisken

.alr+s.ri-

.j.1;p eorScr1rrllJ. )
r.+ ^ i,.. iJrrJl {rY}.

Thc Lane -u.siJsri
[nergy Center in
(lottagc Grove,

Orcgon, by Equinor
. (Design , Inc

OlJi*:i3lo eAl t-.1 "

cL.blll jrl: ,,lt j.hll d.rJy itJri. Jl q0 i!ii- StJj rtrir,t .!.r : ( l0) tjr-
clrlii Jl iJ*j er ji ll i-El rtJri,.| C. J-l+.ll +.tj!, fuirjr ttij, drr: tl

( Bark, 2001 ): .,)ull. iji.riJl

uftr. ll .it^ll Lli.lr Jl qjljit 4..b!ijJl eti.,j,ll

. (Bakr,200l), (10)dri .Esy,

: {ie&ell t+U drrbrll ,r, .SJl i-Er'y

.t+iYl +y+ll -rilri! +tS gLt.*.tt*;iil : (1)

4+_r:Ja rslJ,i$ a:51+_rl rlJ'Irl oJsS ol JEit.' .

. ils'-Jl CSLYI l.rc , (Double glazed)

. 4+Jtll dititjn Jb,ej : (2)

u:.lii-. e)-J"r *l'- aU-:l rjt.ori.{ : (3)

. *lll *{J>..ll r-p *rS , Eow - e) f t,..lYl

, (4)

. (Vale,I99l)

uU , qpy l*+ 6'Hl O.lrl *!l dU J
Ol ,-r+-, J.l,t+^Jl u.SI dAj. j dl#l+.j,ll Ll*
elYLr ...ir , ir:lYl .LrL". ui. 

o/o20 
ae +;r3Y

Or.t _t*it+"ll ,.+-"S! a-rt-.ll dr +jJ iJ-ll
..+-.-t_tlll ..j+r-+ cl-r..i*,l O-l+ 6cL-;Yl

. (8akr,2001)

l-gslt f,r.-,-l dJJ'-.L} LFb.4l fl .;$.i.9 ..

: *s,r:.-tt i+^ll qj !_,,t.,J1

j,-j,"11 Jl . dLTJSJSI diLn-l 4JL j -
;,l. 3 ) Lt*f ldl*3-l ,-6+ , e-*,!-lt i;N

i,. $"ll J l4.r.. tl3lil ijDB sJl ,.:rl.+I duLij*J

.r!t );r--.a.,Jl i.-+ty d#+ cll4rh..ll
. (2005'JtE

(Direct Gain l-.!L.ll , . ...(tl i..Eil -Ysl

:SYstem)

a-jY r ur.>Ct J g#lJJl cd+-i ,Je $1"3

JKI JiiS ,.s#.s>Yl .l"L*Yt irts ./ +l$ll
. etiiillr,:,"S', l-

sl"l &-rh at-^oS gJ-l i-'..l+jJl d.,,I {..ifr Ol

L.r-ic, , .Jr.$'o )"..-ilt &t+J.X e-J $# .

i-iu jt .jr.s uu 4$ltlll a$sjl .J+s gn o,a*
ot--a , {-lJLll aL..j ll tt*.il+ J"L:i: LJI}
rl L;.rsjJl j+lr.ll .r" 615.ll t+itu) afllll

,J-i...-31 dilJl L,),S,-i3 bY cg-AYl iiti,ill .rl3,.ll

. 4$Uill iJisll .}. qutj;y

d.J.S dL'i3 ryJlJsJ i-{lJ"ll 4rdEJl aIsll Ulai,3

qrs;Jlljl ;rtij eJ. & ,J.,:l fjJ'r ,.J1> -r

i.,-^.,i Ol-s hg3 ,rJ$l dl,lJlJ Ler>_l -lLg,ll

,./ +,:,+ll Jl i6ll tFt+jJl rilCl Jl AJ3$l

,-t lli",_r 6j-+j j ,esll a1.rL: i2,1; .rrll , 4+J-

. .-'L--'Jl ,', ,,ll .)),c J '--Jl , ' '.'<ll
'\:' 'J ,' \jt n'JJ

. (McCarthy,l997)
glet 'ell jar-"iS.ll ;;l ,.=Jl prir'rS-ll u,.- \P ' JJ t\"Jr v

d-,U oLh ,y e,:i+ll ic+Cl $lrilJ acdr.ll

3l *r:lr. t1 

"j$ll i clull .l.c.l3 1p.i Jl &5Jl

L++ .-9 _t-sb_l_r,-r-&>lj re_r ril3r i5-1,
. (HamdY'2001) , 4lt' ll u;*ll

li, ..o dllrl+jYl iJFrtii, &lJLc iJ"-lr rl
i--iYl U*S,J &L t'-,rt.tt d!*, ;s."" , lcl-ii3

iiii-Jt iJLjyl Dl-l u" di-)l Js.j i.**Lll

,J*i i-Jits i:!_,/ r i^r\i3*^ll , (Skylights)
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i*+tr r lo',* 4iJill j,tLlt qrl Jl ,;jtJsjl

.*lll"'llJt i,.L.,tJl> iJS tl-'rll ap

',' ',(n aLJj e- .+.J-r.Jl etli J-i-l ,js+J

r_21 e 
i}l eLi:l Ai.Jl9;cL:Y! CI,.,*!l , _;1,.+Jl

. (Wiley,200l) , (Jones,1998)

ll ,"' :-rs-6ll .r. ,,. ..J-rill .).jLr .l"e ,jS^iJ

e-rl.r rl:Jl ar-l ...i *-s , aC.jl Ji JJrUll
I LS, . !61 ,I$ &L+l: ijl J ClJl d-l*ji.)t
rJ;t-*tt '€ps J+- c!:-r ,1rr.",...1 Jfu
iit\1 ." rrl , 6L+rJl . il.r ,",i.r ,-ili,.!ll dJlJ-Jl

s51 i:-*+r. Ji*Ylr JrX djI ii-,1S;1 iil
qCF,$4 

"11Lr 
criri oe ,.C; _,l+lil e++-sl

Jp J". J^,1 o-4.i s 6;.15 iJiil 6j*6 +t-lr
aF5"i 't nll1 . ;Jljrll .iJJ # lel* $j+.ll

diS-",.t,.BrY , olll, 6'rl" Jl JliUl L,,l.t<l dL*",..1

0,-5 c.rlr el*lilt .r. i4_i-,, ,. 1) Jsl (e-
. r* (15 - l0) r(<*

J*!l Jl . {L*JSJSI J-n--l i.JL:.J -
{+*,iJl Ol$ , ( Ls'j.ll } ;J"tl+^ll JEi i-.Dll

. .gl+1,*i,ll i;. .r.l.r 6;-;l. -F. JSJ (ey -b 6)

qfrrl orAg , a- (10 -5) Ctr= lr<* rJ3S1 rJlJ

Lljl jr- q;,o." tti _i$l e- "511 
r ;:Yl .s,Jl

.(Jones,l998) iJl;,*ll ?\s ,J"i,iii+ arJlll

u*S-i l-.i,-Jjl .reJlll ,&Sll OJ,S] Jlf!=+ r
dis-,i, .Br) :3J=erlS*_!rE) 1 111rr,l

(Lei,2002) ,(tl)

flllti*i.t , ( Lutzstriss Apartments )s+ :(l l) rJii
, 9{6 ds.l ,IJNI C4+Jltt$:..t6<js. rtllt 3 ii,..it giilulr!;1fr3

. ( Lewls,l996 ): glt.

,r+Er:Yl &ll el.:ii +tl>ll ilsil ,rlL: Ol .,lc

alriL. silii dJ.:Yl r+-Jl Ll . J.li JJi
,1-ISl .rJl Ul Lr"S;_llL+:L--s:ls

. (Jones,l998)

Tromb Walls ,-....o o .1ll ,',1 ,.s ellej - LdE

: Svstem

J-+ +- (1966 ) rb ,;+ ..t' rt!:ll l- -pt
r+-rl-,.Jl aISJ! JJ$ . ( .*r> ,"$i ) iE-Yl

l* s+t-+;Jl dl, ttl dli 6it+" 4+ tl+ .1"

;J+ ", .,^.'.!l 4-Ill.li .rot ^'io[: ;! rill ,. ,.,

+..3 A i.:lcj , ctJ.r.il .JJiJ! e ,*;lJ Cl-.,tt
gY3 . r;*1 j^Le e)J- U*ill a_:13J1 

_,11 'rtl

rF-j ,Lr,r L ( r- 30 Jlr= ) :l::it cr-rc

J--1 .', .r- ; l* ,o;, \rt "s_,I_,Jl JU$YI

.(12)

a

a

d
I

Js"r:(t2)Jsr
crlJ+ tl4i{t ens
,+9J1iilltj Cr+.rjlt
rljr.tl&l j.;Ol$l

tjr,r d.r qi 6Ji,t f :.
;3taJl+r.llnll

.(Peneva, I998 )

(;l-i i-S '"i liJtc (""JiL ) ;,.. lii;l gl

Ll . 4-!.,, .11 L*UJ Llr,Sb I-t*S arr.i .;i ;{t.,.tll

, +tsi J_-il Ll .,- \ iu (J{3 t_/t :"le)t

. (Peneva,1998)

.,, .JjJl ,ll+ fH i:rf,a3ll lilJ,*njnll t-cl ..

:g.G , ,ctj.,all idl Cr,

. dl+.-ill A-r*l LrL* jt{;i.=_qSi -
. Jdt+"ll +*!l9J.:l dr JSI rr,,tnJl e6lr
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l"-sh .,+ll .,.ii: dl-i,^:,.Jl llrrll glilt i.an""Jl

. :l-.,iYl rJ. $""".i11 e[ill L,-"._l

,., ..,(ll 
..r___AJ l* ilL:ll L!;yl ,lr-1,.,1 ,-(+

, ,r' -_l_.1il1 cJlJ. iJ ( s-,,a,ill et :il13 t_dt{^ll

i-i3lll i.,*,iJl ill,;; J ii*"^ill i,-iYl reb. J*Sfl

,r* "^.ilI a-ilJall i.L-ls i',6+*ll LAJI 4jir:ll

. (Wiley,2001)

# g*".r.ll rLiil! i* I rll &lJ,&3,.Jt l,rl ..

: u+l ,a;oLi.all &lst*iiell

..'J41 .L}jU qr-rc. Og: a*.l.:-fL CtrtyL -
. cj+Uiilj i+Lrll are_l ol+ll ,:rJ",: cEt i" ddlfil

is+tCl LjJo+ll .,lc. ii'.rtrJJl rst:ilt. $L$-t -
,r-s alFLrJl f lJNl OY , g=JJillr riJ^tll q,.l€J

. Ui.-J . lelii iJLi osSY .t+sYl 
L:a

\5--.*.ii1 ,L-:i! ir++l-:jll f l3-Jyl Lt* -
eLtill +-l* ol+!.-J il:l- i*;yl, fu:tilI,
LIL j e--:l Yl , *rt+.lt j +rl>X t+lll
qjli^Jl OY JiSt OJ$;l ,:fu ,r..,^.tll nleL^;sJl

. .,.c,ti.all .,+Jl .Jo Jijjy;-$lj{
f-;r .S_t:_,t'--.:ll O--i ;.$l-rll fu:S-Jl d^l -
4:ili-*ll r.it-r:ill dJJ,S:J , f jJl Jl 4jJ$,:l-:ii

rJSl (%20) Ll.*+ etCt nrri: t*Utt, , d*S
. *+t+jt r.t-Jt + ku

pt-,aill ul--ib i-*Jrsjl Ll[Jl ,+r.ri+ -
ull ..rli, oEiLlra ,-i)L-1..,1 ,J6, .,-^jll
ul ,-' iii . -Uii , r"^.i cL;i OA Ol L,r"-*jlv . .. g

. ,r:+ll f-ll_,rsjl a]a'- r--oS ,rsl llx. &tg .t_lS

CtS. OA -S] *r- .il1 eUijl .**; ClS lil Ll

ciL-:j +.t +ii +-b5,-+rri sI-nJUr . +i.
i.+-U^ a+Jl:,. ilis f.;Jp iJlJAJl

JS& *ct:.-lt .+Jl J; ...i a-,c,:Jt ilts *s, -
tLll f liJl oYl- o.i ) ,r.*.,ill cUill .te &E

. e[+f,]l rt+j .tr e- 2.5 rjiYl

-
a--+:Jl-JA L+ r .rL;;)l actiSjl Jtg r-r-l

:jryfUri=Jl] l+*; .rr O:J .st .rjL ;s)t
,.,..L-+J . Lj-oL-i e)Ll cl^n"l arc. alL: j *

.(Wiley, 2001)....r -rr;n rt+.j cjt-*i*l

(Sgn !=,"-..,11 glet-irijl ft-.!il - tijti
: Spaces Svstem)

J---n , ( Sun Spaces ) s--" ^ill cl.:i!l ,.r+
cJS ,"rl"tt 4iis 

"rl 
;JlJrll CJ -.-: iiJE

;"q-53 . .\r**tjl ot;ilJ gytS ol-:iS p.:slJ,9 .

30.78 ) o q+U 
"*ill 

cL;iJl LJil: ijJ.I
(*,t* Ly 9.6) ,Jl _.,!rll ,_rr (q-xL a+r,

UIS,-.l 4s:L!. er.^,,iJ oar lrl , cli.i.ll .lil ,C
. ,r--ir^ll .p h-rl-r. kJ-,t .+; l+Jr , &tl3Yl

g-..."&ill pL-.irill drL,rrr- . -'rtl 6gr-S: 0l dS+
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,#*..'.!ll ct--aiJl g.4.-=Lll ;;l;,.J1 $'- di:.$

cJj'-)l &l-i ,f -rk Jl eU:l .,ji^ll LJib tl
6 i-lrlrtll dJLiiill Jl . dIDU..ill Jl . L.]LJ|

elil: ,9_,11;rrll LIESJI dl*lj4 Lr.,3^r 
.iJlJ,.Jl d+ir3

6;c--^a+ 
".ll-,1. 

illr ,.*bJYl g* i:&Jl el*:.ijl

clr+ cJlr+)lr ciL-.-siill dl$ 
"lrXl "l 

.Xi;
6JlJ$ll Ol lJ , ;sll .ripJl e!i,) et -aill3 .,j+^lt

.--1c Jlt-.Jl '-iJ ul ,,'H'o\ti aj\:.i ';;sil -

a
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JIS rl .:' iJ 1\ e 
\ ir-l\ll ciljiJl d ,J*.ill

j* . A +.AJt 1+JtJSlt dJtJLicyl dA, _lilldl

ot.LJl i ) ;r)l"ll oa altiJt_e 4-ti*Jt atL)l

' ( ' tl' 't o'i :lnj 6l;
r-r1el, .rrJ1 \r--i iS-,-'iJl ,JiJlilll &13:l ,lrrr...l

*-s ,r*a"l,ll',r,i-ll ,.i$:. $A OJl, i.rcl I ^ll

t .l . L=1r,,:SJl Li* geS;:Lc . Sjul eLyl

# .J#.>J iJr" ;-eS Jl k .,eE=i $lll dill

. (Wiley,2001) ,!;I;rtc ;3,si -Eii i:.Jl

'@.r^a:* Gb''Jl -Lrril:

: (Clazine As'fhe Shadine Element)

i-. 'lYl Jtix) !+t+jlt CljYl citl_r Ct j-
r-a cJu+Y 9:I 1br,yt3. (o/o100 ) 1y;tr
i.--,XJl_l , ebjll ef- if ,J.S,l" Jl o.ai- l*l

rl e-"111 . el ijl .gi ..,.Jo r&J Ud"l Cl
L#!.rtr '&ni ,..rS*-'r ;ill i+"Sll 1-l . e-il.' Jl

. i5-" .Lll gt ,::Yl lr-,q_ll_,,t , C!-Jl
rlll .rJc eBJt ol +-,ll-sJl eal 'lrYl roiq

.LJ" rl g.,Li ur-l el+jJl 1.l.,i Cl {il.' Jt

dF dlri J3IJI e 
!,+jl .,,t + p_!t .slc_: .frL_r

g",rl-=:Jt ,--l-SJl g" .jl+) ojsi r Lliir.ll e o^Jt

i ,- e--i,Jl ry.., 
"u"i-Jl 

glJYl rJl ++.,r llis
JJUI et+ll ha glgl rrl . ,liljl j.:., .9_,pl

heat - tJl *lJ (tal Jl ) 6U-+_rt+ .#;
L-lJtll &L-rJ^Jl ,JaL-+t +r) , (absorbing

'--Kl .+-*^-ill lt iYl i clJ).sll .",-'i edX

;-- 1P l.:r .js 5j . o.:;r '-,+ll + ri!
t|"S Yl u."^jll rp-,rl>ll s'.Sll ..r JtrtY Ebjf

.(McCarthy,tegT).(14) Jis"iJl .Ery , q$

i-c+ O-- clti*"$ JlrrJl a+tii3 r++$ . ( l+
(Wiley,2001) ..... . ejjLc 4i.l- si+^ll

: (Shading Svstem) clrlE3jl d, -g
fl-,ai ui cJllE:ll clt r-tj 4ir dlt rel.ci - Y3l

(Orientation of Shading ,'.qU.all ,,iujl
:Devices)

. elJl ,us U,tr.il. ll qJ e,*Llt OJ5,- (l)
horizontal - L-,ii" )l nlJ*lSl ari',..i l$

,n, r- '*,.1-i,tll l6;ljl .,r-i *t-',att, Overhang

# -et-:lt i-+:r h-,"-l , -*S t^#B OJsj

. 6.lr:)l sl'{+-ill

,,s!l 
"tl^-.,11 

Ur , :i ll ,fs U*.ill .iJ.i[ - (2)

l drrll el-,rii .t'r . .r,.;il1 dlJI qt' r-r. -;rr3j

dl'..i^,i1 r i.:ii-r- i*,"^.lrll a*.iYl UJ,S3 HJJJI

. !.r.rtl Lilllsll iliall ,rA ,,r-i

i-+rlj g rl3 +-"lt: qr.;,i'!l djtJill ,C - (3)

. ,.-+Lll q L i_pe fr tsl+- a.:iij. L*:,ll

# .tl "Jtr 
oLsi)l l.u ,rs Ol-iill Ll.rlfi ,,,i, hJ

Us J . L.SJ,.:^ll ditll$l iJo-lr+ qlr^il
djllL( 6.n i$l dJlJ*,tS dll.r:-l OS+ iJJ 

'.-bll

.( McCarthy,tee.t!. (+S ) eti a+r.'

et-Li lts.r , (Skylight ) a+itJt iJbyt- (4)

i--ti1 6it- g*c.i,l! r-:13; 3o: , dl e+j
Jl . dJJl ol i'.1+l(jtri.,,it l.rl , .il.-[ d
6;r-il JJI io rltS-il -,f;:il a.Ji.ai)lj, .+!l
,,'*-Jl5 . iJ-ithll _,;pe 1p;$1. t ;eU)l JLr-y

, ( clerestory ) ,".-.;J , ii..,ll g6, gn lc6i

urSl-.c, C. &:; dtr +$Jt JS.i, drtr trb^ll,r
r 'LjlL'

6lJ*tsll ) A-S_-t tl rl-+llsjt *l3.rl- (5)

dt*bil *lJh 6lJryt oJr .,F1..ri, ( ASJr:i"ll

L+talb . _. ill ( f.SJ.t+tJr ) ;-rli:.tt L#t$

e-t3.i l^i# t 6_2trJl drl-nil .J -r.,Sl Ors clrtt]t:

rl'_.,-
t1

rl.: r.l

,'1il ,""' ,"r: I

il:l '.'
l'" 'er{'r!

t.

,*, * l.
'liJ 

:::,_il "
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, irl ll i..6lliiil ' i.-"]-:j eL +; . d!.*jl h* :n

cll.+ err rrt Ofu,"spectrally Selective-

tH , (15) dS" C..:jp l-Se , i:.tr.o i.u3
Spectrally' u"hir.ll ;iJ.ll ,U:iY! 3i gh;Jl

Olll dl-ji.' , "Selective Low- e glazing

dr lltt ir"i, J 4,t"S & e.rl r.-u-,r ,;Wl ec.;

. L:-*iiJl ,', -1L-*DJ,#JJl 11-i)l
. (Wiley,200l)

" Spcclrally seloctive "i€! sl&)l el+jll +lrl ,:H. :( l5) rJs-

' (WileY,2ffil ):,la.]t

",- 
j-;il Li,laj elrj .4ljo g6i- r )Lii*.,a

eEJt-,,-i l--i ," Selective'iiliijyl ejul
L+Y ," responsive glazing - r45r*tt "

; .-iill3 ('oJlJ.-rJl c c **iJl k!lr:.J d -,*l:
,.t.- l-l O-9Sl Ol Jiill .ra e+tt"l . 4j,l+J6ll

"J"-.jll t3-ll jl ," passive",r--*;$ll tFll
',!i'' ''' " passive " i^r'.uloll ,lJti .'active

Jl iel--bYl c;_J* JL 6 i-n$ll .tr "iii;;,"il-
i9.dl aJi.JJSJl ) *+ C.,tt ou3 6-,11-rsll i-r-2r

Photocromics or - g_tl-nJl egr.sll :l .

+rll t-l . JlCl .rJ., (Thermochromics

;.r,I+*ll ,jL", " Active Systems 
- allill

jrl-Jl oio & 6.^:ii cy': e+ut ,,,...- l.e,lc

, ( Liquid Crystal - &l-Jl dls-Jsll ) &
. ( dispersed Particle * ; '.lij^ll 

crl_2rll ) _r

( electro thermo * .iqJCJl eri.r=FJl ) _r

sl .r':'tl 
cri Cc+iltl g+ oU+il (p.iri33 "'

t clL *aeti'att

.OrrnU dl,ie:l eliJl jrr dJL.ll '! <rt Lr;J, :(14) d$
. ( Moore,lggJ ):,-^!t J4lEi!'Jr-rr*rrdll

el+jll g- LS'i^Jl 1+..,^,ill i-iYl iyS .rl:_i

,', i- , L-Sl . qiln a4;l i.t-lr fle dS&

i-*:L. L+sJli. iiJ- 6t+_! \r-L- r.l . il*J
.Lel:.i-u- l.,*^ill i*.iYl 

"r:.*1 
,r+$ dlr +ip-,

. Air.LJl .i1- ,Je o"ts,j)J LJLI 4.,..,,i11 'ii"i1

.rJ l+:,-jls .3t..., dtli eiJ" .9J*.".."J1 iillJ
-.,,.6t 'tt AL-+jll ) . er-. LJUiijt dtia rJJSj

lri- qlLi Jrq ,il os+ , (Reflective glazing

e*,", "4 
td# 4:p^.tll ir..i,Yl r- jl 5-r or

. z_,;tJl J,.j a+-,.-rll !f-!trl-

U,,SL-.llJ ulJl et--+Jll OIS u" PJlt .5Jo

e-61 , ,Jl,i dlil!,i 4ll-r rl 'ol:l ,tF; 6t Ctl.n-*

-A)l e ";ll3 U*ill r.J. prlill c...:ll gH ;B-,)

c *-;Jl C+-iJii fli J+s , *r;-.f:Jl te .i tl ;r
. i+JL ii*rJ"ll teL;Yl 6ils J ,rr- *;-2ti1l
lctS-i h +p-,^ll ld...r,ill i--.i,Yl -,1p-1 +,l u

J...- t{i .i3c-}"Jl JP Ar..*.i,ll i*,iYl U.S+ l.S

,ySlJl rl ,'r&ll zLe, lli c liSaj. U+.- Ur""-ill, vJ g 'J

4ii$Jl Jl . iF++Lll 'oeL:Yl JJS3 Lrb p)- -Xt
[ar ". & -,,," 4]l taS . k+ +f-r" i+..*.ill

, r( .t.ll ,r.i- rJJi g.o,.tii Lr*.,ill ,:.i- Jl;H

. (Jones,l998)

el-J a* g_q-S. eL+jll u" ++ Jil t-1rl

( Photo - voltage ) 4S3-:riS,.u--u.s:-.

irJ i,aL,. ,lL' ,'J ,'S- Jl . . {--:i^ J -oJi3.
.JJa" . rV v tP . r

i--15t. o---o 
I tr "oJij.-.i]l 

6,,Liillr . lip. l;xj

.(Horizontal Louvers ) iiiiYl ..illtsll
6Jl 

'.-.-.=ll gj: c i-r,++.Lll 6eL-bYL ,.;o_2g LJis

i-iYl dr;!l cj+ll _,137. O.-tii. :.t*i,ll
lu3, gljYl i_,11_,,1s,:.t-1 L,*, 'l^:tS i+."-^ill
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-l-L . J-li)l r-:l3ill i +ill -83l &Lri
, Jj,-jt . eo'-ll ,.-le ;;"t$l , ,*. .n oijl

. ,JilJli,JL-_r

o_o, ++ilrll,Jiill$,_liL, ig"iJl .,, e+Jl j-l

,J'*-:Jl ,., :\ Claln) o+s,;*+-:t k ;$ e-
+Jl ors"xjt . o+-liJl :6;Jl ,.Jyir, e.-,: Lrrc

. a-:l+3lJl -L+Llll .):Lr;oliS., !r3j Jl ifu
eL+jl \jLl.:jl .""'Cl + ,;r*ill ,,.i-'r L11g,

JA c.rl .*r 1r1r: . Jit:ll ls.i (Jji+t ;rl;nJl ;Li

(rrpt ) Ots"Yt J.i eU eh} e-lj,Jl c;Jl

e -;LJl ,Jl b*-, ti*iJl a,-'i)l u,S,i Jl J+Y

ftl;r-= 1t'--:il Jl ,Jrsl ,tl ,J+ el+Jl ..jyi

. 4+J"ll .JiJt

ii>*tS H lal^c d 4Ji,tSt ilL^ll e.ri t-ric

Jti. ( horizontal overhangs ) tp-)u ^pt
_*sj irilJl + LJ. lelr:rl dlJsfl gl ,,,ti 4jt-ll

,".r,,lt.r- dli*)l -1r d;.rii gl r.J. Y! p)l
,J_+.trn Jr e B- arilJl g," &yt o;,,lli iriut

. +fJl , li (i,e. ,rb)l c;p.Jl ..p _.!Sl

JS^, ++$ll ;cL;Yl3 . el';j^Jl sl 1-ll oa))

' 'J,'^'i'll '.-l*tlii 
"++ 

t^+ k+ i.Lil- il

\p--i ; :rl.tslll A^!,iYl rrl Cr;i9 , (16) df.r.ll

a1H \Jill 01..' 4.o,r+_r[Jl J.slihll ,Ji:l]Li]l

."s;l-=..Jt ;;r--i'lt .,,-* 
"|^:J 

d*llilt &1.:;i.

. (Hamdy,200l),'rct-n #t;Jt

#gilr rt.&, &*r :( t6) rJs.l

et+Jll (].(}!q!(J.CUSi.Jr
,Jl J-ii, qiil nl..pl3ral:r
itLa)l !sl& . djJlJ,JC!:JI

.J$lJl 3'rj
.( Wiley,200t ) :luj|

iJlj=:ll gJSi L$t , illill 
e hjl e';i'l (1)

i 6,:'lJl ceJ A--U ) , 111Li 4?jJt" i1,.^^fJl

' ( +,+l
,,, ."(1! ;_.-5 t-^tc u"SlJl 6bll ,,.'r.r (2)

4l+li: lj.- ,:'ii iJL' ,d 4,i^,'".111 L,Dtl g;Jl-Fll

j a-'.r ) '6-. I -=;lJl rj+i.tr':t ,lsi-lJ\l I v J- sr.J i

+-;iiir uuijy r, !:{:;ffii;
L:.b , ( selective low -energy glazing )

JIJ ,i.r,"*-'i,ll i...ill ,jJl;,:li ,,,."(ll Jillii q'ij

alrii .,lj a-+ro-p .j--A q"+tll irLiYl lJjr.n

. j3i. * s,+iJl Jil!,ill

ct-,jYl JJJL-+;Jl rJl u,.LJl e L+jJl (4)

BIue - green heat - absorbing )*r-.lt
d--!l uLL-r d ort eb; q;l jl , (glazing

, i-S- L+SIJ U,SLJ! eL+jll er-a 6e.l ;(

. (McCarthy , 1997).

(Interior i.-,titSt ,[-J.Bill Jil* o - Lijtj

:Shading Devices)

energy - , L-illJi - -..bi-.; ) -,t. o*+r .,
ir" {-+:tiJl J|..JLJI ,-JjL-l ,...rU , (rejection

6.u 'ij r i:.rJs trJ^c .iL,-) ..,1Si , "o16 ;E)l
jE*Jl ij'i- . t .' Jl ;-r;- I .,,lll: LI:I*J
d.--SJ':;ll &-,Jl:ill *lJ--+, ( curtains )

-ir:t JS-& J'i\i ''\l . ( roller shading )

.,i.r--)ly , (Venetian blinds ) i*^-
, i-4(i t ,' ll # , ( shutters ) Ll )sj^Jl

.(Wiley,2001)

,;,- Lils Llrrl lJil-:]I ,;l.ll-U':ll slSL-e ;es: irlc

eli.il o---o 
t til , L++J\iJl ,.}.ll'1ll &1*,r

Li .' !l i$-i l+l l.S .i*+_,,Hl J"-[,Jl L_lljal

LL:*Yl ,..,- iJ3a.+ l*t<^r g:ll-e , dlJjn.3ll3

o)s , ![l-tri]l .'ll iiUY!,;.&lilLiJl d -r+tt

3

)
g

4

I
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I

JY l"ii J*.,+l , uJiJlJ JJ,,iil oa ly.Yr e:k+ri
. ; . -it L jii ,__-,ill e r* *jfl*.i iil.C_.Jill 

"ra
..r- Yr-+. i+ ll dDl,i "l^-!l ,J .lA r _,k-Jl

a-r-,|;*ll aiLs.l ,,,i..+ CJi i.,. Ls J,, eli.ili

, 'i-\l # [11c 6J'tlil .-.l,..o.: ,*j113 l:r +JlJl

.(Fikry,2001) , ,./*,iI

;JtiYl e\ii...: ,'!s e lrrl,Jl &l:tlt .,.i rl :rl_l

, (Cleresto.y) tt fr-il rJ Lnt-:ll ilitJt
liJ)t^S &--'j ,)u- 64! dE:;.lc kJ O-6*l

;ii$lll ;el-:).j d)--l 3 til:\, o;el.;!J ,HJ(j

S-"-" ../ t+l ,ri.i.J Ji t(11^J . lc[i il"*iJl
QMR Plastics - ;-"-.iJl dU-)-Jt +lr,r )
, (Division, River Falls, Wisconsin

Julie - eLr dr*) 4iJ-,-Jl # ,.1" r*Jl
;cl-^:)l {r-tts,", i. (17) ,Js-tJl , (Snow

&-^c LJtL dt d ll...Ll I ,.,.-ic r+i {i+Lll
l--g-..+lll qlHJl dit+stJl Uarri:,",i- . .-r-,1r.

u.-. dlli3 . ei-.ll +:Jl ,;c' ,#,+)ul cJ*;ll,

d-J+l +.+ll 'l+it+ .rLYl oil . it..,!l ilLl dpi
,", nUi l\ U . i--r+Jul J"Lt-j.ll *_le tr3;r.,

6_.11--113 dilr-Jt dty \,s i.!)s' J[i, i{J-"-ll

, JLJI ;LJ," Jl L,*r,Jl e +^:i JiSl +l+ :,
.(Record,l999)

(Daylight ) i-,r+ldl 6eLiYt e.--B: - I
: Systems

: i.r+&tt ;rUa$ Ut.rll -Isl
,-r-L rj..-.ll $ ., YJI iF#LIt eei.:Yt ,-i-rsj

4s-r J+Y s"clLll ,rj+"ll LLal: ti.c JiSl eJ,,-

i t .i ,:lLil \J.: qltli[-, r "a;Lii-)l i.r.i c, i."
,-ir-ell . eL;'iJl rl i-ijill .JJt J" ;JU1-Y|

L-ilrXt dr -d!^11 eJl e- rl Jl"jlii3 3o ( .tjl3Jt

- J,.--i.Jl ) i+ii-Jl t--ilCl g"3 . i;.-Jl _.;e

l.ll lcar- JKI j,.yl earJt tta .!..-r.. , (Skylight

6_.;1'.'. ..,0 hii r-ilJill;J]-..:-ll gl_.psJl criL(

LlL Ll; xJi: l*lr , ( not illuminated )
. (Fikry,2001) ,

4--$r^hll 6rLa$ l.t.,Lyl crl+r{l ,4Jl - L'jB

-nasrc Baytight ,fL .ll |#
: strategies for Industrial Buildinss

r ;-,.iul ,J*f,ll ej.: U. 19j.:rll3 i.rrlill ,,.i."t

, ir.JrtJl io[..:r)I.] JtbsYl .1l r ,r;:i+ll ++r.lE

e s-it,r-lc &-a:r ql.Jl rJ.*d$l +t+lE

eJJl .JJt ,-J.r cJU.lt # i-Iit" 6-; r^.a+ L*ill
.tS -1t:*tt, #t;)l ,J*^1,11 ,j; Ll . ij-Jlr

i.:L+j ;pE+ ;ltc c-rc;r .''*- . elj,ijl j i*.Li
;-tlf- h-rg ,,+ iJtlJl 

"l,Lr ,-j 
t"S . 4ji$Jl

. \ir,ll +\*r e;+-dl liA $j
u\*Jl jl ii,+LJl 'oct,aX iLbLJl -.;r.Yl 4J+Cl

.rJca . q;lfif i:il| e c^:ll 4fJlj' 3-l !..u.! .

t""l i:ii:. d dL.tJl caE i,yS 
"lt 

.1" er_,,1t

. +l_dlt dr d" Li *S:-, kjt )l , L

H.r1E*+Smim
sllli ) t4. :( l7) JE"

QMR -Orir.ll d+-\ll
Plastics Division, River,

irrt*lt .( Fails, Wisconsin
:Jrtl.(Juilc Snow)

. ( Record,1999 )
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( e*vYl )

trt jJ+JlaIdi_/l rriisr .(fVABuiNding ) A.:(lg)ds-
.uiFlJ AtJ uJt r.#!ll 6rub)l i!|.!il

.(Brown,200l ):.llajl

,#1.-*Jl pL.dl r-+i,i3 _rr$y i-51:* ili"yl

*ff:;f,..H}, /WR
:ifiL;5,t'i ru

uln Jsj+ fJ,Jnt q;i uilJ ,r,iJJtetB ei , ( Gregory Bateson Building ;ri

. ( Witcy,200t ):.,;ratr

t *=l ,$ .tt 
,..;SJ h+.Jl l.ta .-1 S. ir!^; 0S+3

;Jii- )l ..!$lSll) 4+'5j":11 ,*i-reJll ri.',itr3,",r-

"+U 
cx ''''" JJ .n^al Fsi , (Louvers -

jl,a el.'i driJl 
","il.C 

dlr:! , ,r+l+-1 ..t).;

Jt-ii*, ,l i-s+3. (Brown,200l) , j+L.

cDi. U,- Lclr . tl .ilrr.il^tl ./ ( e:UYl )
i*$t+Jr i"-\iLJl rt . ( skylight )lii*Jt &Lr:ill

a-+-rl.+ll \ ddt 3t . (Clerestories)

"i q dS ir eAYl afl ., ( Window Walls )

+L+ dS--& A+\iLJl ;jLjYl -.rlF e+ i _ll

,,, 611 d*IfiJ t*i+lll 6e1-;X ;,-.,ill alsS-y

.crljl ,:1:, gtl-rJt
._J*--!l et-:il1 ,l , ( atrium - p:-:;Yl )

.ile,Li"i #i e-.lr:.r ..'l aJS"i 6rJlj . +oll
l*it -lr 6b^ cL.Jai*+r3.i g}S.i'.l jl ( il,.a^ll
l3--l . i ,l:.lJl .tr lill LJIL +.Jl] a;;r ,rJc

, L+_,,1> '-.}., 
,.6;J .r" (e:uYl ) e o+Y*

I *.lil;eL;l i4,5 &iJl ,J|"+J ,LL;n ,r-o

.L-IJJ ilJti^

c!lel--.;'cJl .j 6rt--bYl nti-n*l i*ilL t l

oLilljl e 
l"o-,rL-+,^ll ,-iJnll, il*ll 1l,i^-^ll

tG-,! -its .,<r , (el.,iYl ) q,.L-rl jr-Jl
3U,. os;Ji^Jl icl.-bYl 4.Jj , el.ill .;;;r:,

-sJ 
. i---,li.lJl 63t-lt i.l ...ts,jl3 . si+^ll

C#y . .,lilJl ,tiill i.6;ljJl ril3ill a;+yr

, g++-ill rllil,J 4JllirjYlr ., AlJt cl,sll , ii*
i ,klil iJiJill erlJ, ilU"tS,jYl r.i'r.i+$lj,i-J

. (Vale,l991)

d"LlnYl dilJ+$l n* . IJLIJ ,lrii^.,I dp, Ll

.ij-rjl , i ,rl'-i,js^+r fuiihjl rildl OIJ\;I

;.L+-,1 i-;_21:Yl3 i1cliJl a-,:,.Jt .+ 4$3"Jl

; a-gE:Yl &lct--hill glih ,rll e-.;ll JlJ,iil

, ,.rfl!;\ilJl ntlJYl j clJ'- .,rtt.^tl i+^ll
rsl c[*Jl I e,li .1.F.Si ,Jl .:Li3yl # Jl

1 -,,Jt -,aJ .(18 )dE" li,rY , 6J-5,Ii]* ,_*^^1]lr

icl-;)l i jlti i.L+j J+Y *-+lt ,rl-... rl:-r

,1S1 :sl al3.^H tf$tr, (19) ds.i X.y . 11,+Ht

a
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a

t

6.tr . -ll I jr nll iiHr! ah.:Jyl (5_i ict -byl

. (fikry,200l)

J$ LJ"tS'jl &tr -ltl qiill dIS,o6 Ol .,.rJ t-S

g_i*-ll ,rri*l a*_r , (21) ds.i !.y . gtS.)l

.s-Je . ( baffles ) Cl/Il $-i Litill .trYl

LJ*_,ill c3.; lin3 grLl . i;..,tt d.UHt C3t*ll
. gLii*,Yl A.cE etGi dl-:. dl.ls dS+ qr+Jjrll

e++jill J" 4#jll CILJI ,rJe a.=jUll OlrlYtt

,r-b dllS3 , gaJl dJifi di!_Cl 
"!s, ..f C,J":u

(Brown,2001) ,i$Lilt rfi di iJ.-ti} eLil

t'1[l el , (Alvar Alto-) Jl4!, ('l'he Instifule of Technologv) :(21)ds.f
, !pl&jY! iJl.JJ, lr .rr lrJSJt 

CJL..JI f (baffles ) CtJ,ryl iiitltl ,;,11Vr pr5,i.r .

, (Brown,200l ) :yult .E-rjrJt j$i

, I .',I<*il LJ-Syl r-#,3l5yl gfr rs;;)l Ll

1., .!a A-"SlJl CJt-lJ 6-rrnll 
$ 

,...r3,(1 l:e+_l

Fj , s--ilsJ Jl+Jl d . ,-irilJl -: ea lei*oal

elill lJ-+il3 . i|--.:Jyl F, a,U+tt ,.j_rqJl

.3U)Ll "o)'!Ll!

:cqjl eitij o

Sustainable ) plli.,..*ll 6*a:ll F$+ Ol

t+lt #c A--.BiLr.JLr s---iull ,( Design

6u...riJl l+i, 6rrtj.s ta-r*Li.cl b.,.rl*.oj

J-o ,r.t-Jl ,tiiJl u,r iel;"Yl ,il-:: j ,-tl3,ll

O*;ir di;ll3 "lJtll 
eL,iJti . .,lihll cLiill 4....1

..rr 3'-.l Lc, elJl J -l$t ! "+ t*t "lt+.
{-i*iill ;l;JYl i-:Lc ari'...,". .g*l}l j+,-ijl eLiill

6;LJl3 Jiilr-Jl dr dS 6l *plt.rll t till qi
\ r r*+1 JIJ s.ii^ll glilr,rJl e-.Alt JiSl U,S,l

+* ) -- ll , o +;ll j,il dIlrSJ r oS-
The New , ;-JL-j - C-,,1r+ 4L-l 4c,t+tll

.]j +* r..-i"11 , (York Printing Plant

( Richard Olcott - ,"Klll r;t.i.i-,r ) _,rL",.tt

ij* dJ;cd a1js iJL; ei-.ll ha J^- rn,** ,

€_,rlJt ..1. li,llt dIdLllJ LUI 6.a3 c .:al&ll

diL$rl, qgyt-.--Jl , i li,ri , (20) qJS*i.ErI ,

s-+^ll ,J:- lr41 3 . iS,r"ijl e-l3 O)c'tr Ci."JI

!,-I+ 1-}l-r ,yr. +r)rl +e+lr tl ,rc,Li.-ll

,#-it " ellSi*lj . JiilJl Jl i:l'#Lll "oeL;Yl

6'lL-iJl Jt -t,-l-tl "lt+. 
y.;at 4r-f!l islll

dFJ+J i--:-ll ,-31 '*Jl g." Y+ 4rt+Jl dJ-J
(Wiley,200l) , d-*tl.+li r ;t-J- elJ\ I

gt el"l- ii+iiJl Jl i-3lill ulrYl "!h CJt-$
::+ii-Jl .ril:iJl e* .: grJl e F-bll +$ r$.i; -L;

3l , i;31 i Jl -\ildl . (Clerestories) i,'i"l.rJl

,-.c- OtilYl 4+i-ll +.+-,1J1 er-r+ll lliljLll
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