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Abstract

The technological development has led to the increase of

educational means that depends on electricity supply. In the Gaza Strip,
there is currently an ongoing electricity supply shortage which
negatively affects the operation of schools. Thus, the use of PV cells in
these buildings is expected to overcome this problem and enhance the
educational process. Furthermore, it is consistent with the international
trends related to the use of renewable energy sources in buildings of
different types in order to create green sustainable buildings, thus the
research problem investigates the ways to increase the efficiency of
public buildings, especially schools to increase the efficiency of public
buildings in wusing solar energy by using Building-Integrated
photovoltaic .
The study aims to reach design solutions through which photovoltaic are
integrated with the envelope of public buildings to generate electricity
and use it in the operation of the school building in the Gaza Strip by
following the descriptive analytical approach. In this context, the study
reviewed the technical aspects of these systems and their planning and
design needs in school buildings related to energy. The study also
highlighted the reality of energy sector in Gaza and its impact on the
operation of school buildings. The study then proposed several design
solutions to integrate photovoltaic cells with the design of schools, and
used the computerized modeling to examine them. This has been done
through studying the incident solar radiation on different elements of the
building envelope according to the climatic data of a similar Palestinian
city to Gaza (Jaffa). This has been done taking into account different
forms and orientations of the school building,. The study concluded that
there is an effective role of PV cells integrated with the school building
elements including facades, shading devices, and sheds in providing the
electrical energy necessary to operate the examined school buildings,
BIPV systems in this regard provide the required power in a way that
improves the architectural form. The study recommends the need to
adopt BIPV systems in existing and new school buildings, in addition to
other types of public buildings to promote the concepts of sustainable
and green buildings with a distinctive architectural form.



s 1Y)

lehimd (o alel Al LN Caaia (N cCranay ()
Lalhie s slall Hly (54805 Adaial) Liaakal 52 o )

s o) Jie Lgisns U Lexe ST e ¢l sl )
Loga Gapall (i Al g galll ¢ "eppmng Aaludy daad’ Jsal
Bale’ Ball e )

0 c\ady, %;GMT <)

Jilis cdals dpals o a5 e IS )

Lidays 43 Uity o) il el ) 2Bl acalgial) 2gall 138 gl lagen ag]

-

I



opliy 84

Vsl deall ali calimiy Jeall 122 lad) I -0 Cum aliad e oo ) S
AT

agiedia s byill sda DA sacluall 2y s il HLaY) el il 3
Ay ol Gl jehaae dma jes/ Sl Y Al e oyl g3t
AWl e ple Geoll (Faie Lo oy dyaival aialiag ¢ Saclus Bl
Al Lh) san Allull 028 Cand s (aalsia

Seaa/ HsiSall Aliall Al elae] WL ) pilly AN Jyjeg il WS
adiig Al ol AiBliay Leglimdl agla Cpall alua/ )5Sl cyglag)
Bpa ool il oYl il

KA aily claglaally cOgully clacbudl) (I 15ed o ) Sl asiils
calaills 4 )5 il se

sledly el (2 ohaia¥) o Jae s Jnile ge IS S ) st Y LS

™
.
.



[T PSPPSR A yad) ARl Al asle
e et neeenaeenenaeeanaeeanaaeanaeeanneeeanaeeteanaeeanaeeanseeeanaeannaeannes Abstract
et e et eaneeeeannnssnasssennsssssnssssansssesnnsssssnssnsssssnnssssansssssnnssssnnes ¢laay)
e ttttteeteeee ettt ittt sa s aaaaaanaaaas iy K4
T e Gliginall (juyed
P Jslaall (uyed
) et tetieetteetteeieeteeteeteetetteetnettaetattattaetaatattaarnarraeenns JEEY) iy
M3 +eeenseeernntenaetennesenaernnaraaeanetenaerennaernnraraneennnrens )Ly ddls
RN Aapall alal) Uy :J5¥) Juadl
D ettt e et e et e et e et eaeett e et eeaaaetaaraaaean Leaidl 1.1
K TN e A 2.1
TP Lyl daal 3.1
TSP P PP Ll Galai 4.1
Bt e ettt et e et e et e et e et e et et et et aa e raaaaanaas Ll jalas 5.1
Y duhall 2908 6.1
PRSPPI Al g 7.1
B et ettt e et et et e et e e e e et et e et e aaeaaans Al ol 8.1
L2 et Ahyll 3 9.1
| (hal) aa ALalSial) 4 gung gl LA £ LY Juadl
| PP dadial) 1.2
16 et Les5ils Lgalaly Lgasgda duigng oSl LAY 2.2
L6 ettt Ligng 1Sh LAY aseie 1.2.2



16 ............................................ @3}4})@5&\ \:\M\ C._i_.)uuc'éd.u 2.2.2

18 ettt A gn g yeSD) LAY LU e 3.2.2
#) Afign g Sl DAl ¢ 1l 4.2.2
§ i oSl Aalai) g1l 5.2.2
2 e, "BIPV" i)l Cidd poa AlalSiall dyigung <l LAY 3.2
2 e il (D xa ALalSiall digim g oSl DAY ageia 1.3.2
26 eeiiiaeaninnns il CDle e ALalSiall A g eI LA )i e 530 2.3.2
26 eeiiiieaeiiinnnn i) (e pa ALalSiall dgiguim g Sl LDAT olas il <a 3.3.2
26.eeeennnn. il (e e ALalSiall A g eI LA ol ol Cjaes 4.3.2
27 e i) (e xa ALalSiall digim g Sl DAY olai g 5.3.2
28 .. lal) 8 ALalsial) dyipung gl LAY Uil 3o liS o §50all Jalgall 4.2
K} (lall aa Aiguing <l LAY Jalsi qudlad 5.2
32 e el 8 A Sl LA e 35k 1.5.2
32 e el 8 A pm g 5l LA il Jelss J&al 2.5.2
G PP bl 6.2
A4 ociennannnn. Ll Slal) o )af e Wjilg 538 g Uab & ABUall aBlg : i) Juadl
A s dasiall 1.3
L R O PPN 86 glad oo 334 2.3
B e Sl aisdl 1.2.3
AT e e ol e 2.2.3
AT e 86 plhd & aatl plUad 2By 3.3
AB e, Wilaa) 33 g Uad b Gojlaall e dale 5yl 1.3.3
) I 53¢ glad 3 duesall Guplaall il saladl 4080 L) 2.3.3



BeliGy laial) 56 plb B (ujaal) el Lapeailly Aphbedil) claliny) 4.3

P ABlhal) aladiu
60..uen.... Lpaal) Al o0l o Wjify 558 plad b Al ,e<) 48Ul aB)y 5.3
O] ceneee e 53 gLl 8 Ly 400 <)) A8l 1.5.3
62 eeinennnns 53 Ul 8 A0S A8 Al (e apaill Aag phadll Jiladl 2.5.3

g i 8 LpasSal) oplaall il 8 dpagleil] Blenll o Ll 35056<0 38Ul 3.5.3

3 3
fgasSall Gojlaall e b A oS LAY (he 38l eS) A8kl al oy lia 4.5.3
3 s g lld
70....... 56 g b apdall el o ALelSial) diguing 1<) WAL Aalall 5.5.3
T et Lada) 6.3

4 PP O
A T P PP dasiall 1.4
T3 e slpadl) Gufaal oo B 2.4
73 ettt epadl oylaal) psgia 1.2.4
T e, ehpmal) Golaall Cilialse 2.2.4
77 eeeer slpadl) Gujfaall a Alal€ial) Ayigung gl LDAY aladind dualys cNla 3.4
78 ....... "Animo Leadership High School" 45t "uiyad gal” duyaa 1.3.4
82 ciiininnn, "Westborough Primary School" Zslxi¥) " ¢ 5 )siiws’ 4y 2.3.4

86..'The Kathleen Grimm School” 4515 "ape (bl dujes Dilcas 3.3.4

S OO PPPPPN LAl 4.4
Alaiiuly pptal) ual) aa AlalSial) Aigung Sl LAY 200 andl 1 ualdd) Juail)
O et i gaal) Jufiail



e daaial 1.5

05 e "Ecotect’ wSigl) galin aladialy cuugaall Jial 2.5
08 et a e e e e Cgadl Jiaill 1.2.5
06 1 niiniiii e 'Ecotect’ i &Y galin 2.2.5
O e e "Analysis Grid" <) Jadail) 3.2.5
il aa AlalSial) dpgag gl LYAY Adlide dpapanad Jilad Sl Juladl) 3.5
LOT ettt sl
102 e Layall deylill liisall il yriall 2aa3 1.3.5
103 ceeeieiiieineen, Banls alsa B COld Ausyde 7 3sall e lyyeSl) Jleal il 2.3.5
TO4 e, el Alasinly dadaill Llee 3.3.5
J8 M) eVl el sl ae AlalSiall duigag gsll LAY eldf ands 4.5
LS ettt ettt aaans zisal

125 ptal) iaal) ga AlalSial) Ayiguing g <l) LAY aladind Aol gsaall 5.5

L26 ceeieiii e LAl 6.5
128 e il gilly ilill) £ Cualeal) Jual
120 ittt aas daaiad) 1.6
129 ettt ettt i 2.6
3G 1 Gluagil) 3.6
136 ceeeeeeeee et ———————s aabally iladl



dolaadl ugd

A8 i, Ayl Agal) o 21y Gaylaall dlaed 1(3.1) Jga
50 ciiieieiieeiaannns Aapial) dgall o (paylaall daliad) ool clyié £(3.2) Jsda

ieall aua dgiall 280K dujaad) ana candlly Cplalalls Akl dlacl 3(3.3) Jgan

5 P FEPRA|
64..cunnnenn. Lk s cavn 336 Ul e o LyeS eDlginl Jlaa) :(3.4) Joa

68.... 3)& glad 8 Afgun oSl LIAIL ApaSa Ajae 14 293 g9 e 3(3.5) Js

Capall Lad DA aaly ag PA dupaall Ladgiall 4050 Jleal) (5.1) Jsaa

LO4 1o ettt ettt e, Ll
slo Tl b AsmgeSl claagll (e Aailll AsleSd G :(5.2) Jga
116 ceeeeeeee e Sy Conall Load DS ddlide clgagiy L JS3
oo Tl b Ay eSl Claagll (e Aailll AsleS) B :(5.3) Jsa
118 oo Sy Canall lond PA dilite el H J<3
3500 U8 e Ay oSl Cingll e a3l AbleSl) G gaana 3(5.4) Jsia
120+t P85 Casall Lead JMA e

Gl e ASal) gl e L dde (e dasll) ddlogSD) G :(5.5) Jsea
123 oo Sy Cinall JLemd PIA iaal) Gl e dnadall il

Gl e LS5 claagdl ge H o dae e dailil) 50l di) (5.6) Jea

123 i, ¢ i)y Capall Lad DA el Gl g Al Cilanglly
125 ..... Ayl S e Aedall gl (g Al A5l g A8 :(5.7) Jgaa

126 .. Llysl€ 19.4 adaxil iual o JalSia g 6 allai o Lol A4S 1(5.8) Jgta



JEY) upgd

T et L) Lngial DA Jabyd) 1(1.1) Jsi
13 e Ayl b &) Jpeaill 1(1.2) g8
| eSll LAl A g g <IN LAY -l 44K 1(2.1) 8
19 et s oSl ol i gSa 1(2.2) Jed
21 ettt sl il e :(2.3) e
P RN A oSl DAY (any JIS4T :(2.4) J8&
24 e Lislag A0lad A pn s 368 LA (e Dlgaly 1(2.5) Js&
e S5 il o ALelSall Ak gan g oI DAY Ui dllad e G5l 11 :(2.6) Jsi
]
K} TS lelee 3l e DUl 445 g 5oSI WDIAN (mes 1 :(2.7) g8
36........ CiiY ) ae Agang Sl clas gl Aadail JalSa) dabisall JEY) £(2.8) s
39....... Cilgalsl) wa A g oSl Colangl) Aadaif Jalal dalisdl) JISEY) 1(2.9) S8
1) JUTRO lekee 36S lo afpumy oSl sl Adlas dayn Ll :(2.10) g8

G olall galadl Ll e Yoy s eSl) zladl alaaial 1(2.11) Js&
T T Ll 8 s sall
@ aald e (8 LS Gaad GhulSS s sl laagll sl 1(2.12) J<b
A e e i
42 ceviiaannnn, oL ol Al COUaeS 3 gam g oSl Clasgll aladiind 3(2.13) g8
42 ceuinnnnen. Sy Ll sl (A Afisias oSl Clasgll aladiad 1(2.14) J8&
46...... oplaas 43de anly 56 o Uail dlaall adsall muasi cplandd 3dayya 1(3.1) Jsi&
49 e, 556 g Uad b asSall ool i 1(3.2) S
53 ettt L G 0S8 e duesSa dunae 1(3.3) Jed



54 ....................................... U uﬁd&uis@)&fu)m (34)4551-74

dle (o iy leasaad & Gl Kyaal) GuasSall Gajlaall z3lall e (3.5) Jsé

30 ettt dgatill LYY il ae (gl 2017 -2013
62 ............................. g):; &Ua§ uﬁ ;\.\J@Sﬂ Lﬁ\n; aalidl JJLAAM (36) dS.Ci

B gl b lal) il o £ al) Aigamg oSl angll (el =3 (3.7) Jed

Al 1Y) s i pland o Aipimg S WA @Sl gysie Jil 3(3.8) Jsé
657 ettt ettt ettt Tyl (3ilye 28l 4 LS

2017 ale laglis) i) = luall slew Gapde cpadla) BleY) aylie aaf 1(3.9) Jea

09 i leabn o dfiging S Glaag lang i
4 T lajualic s lgan g Laim go Ayrall 48y Laldl) £(4.1) S

80 e eeeieriieeeeeeeeiiinnns Gl o Ll il g apadl) il S 1(4.2) JSd

80 eiiieriieeeeeereriiiannn Lpall e b oladly Jladll asasill JalS5 :(4.3) Js
81 everirriaaeannn, Toyall A ginll dgalgll we diguin g yeSH DAY JalS5 1(4.4) JS
84 e, st a3 (Al ejall aaat g dupaall alall adsdll :(4.5) Jed
85 e eeirrrrianns Castall o aall CDUae b A gaing Sl DAY mad 1(4.6) JS
Clpadl) & allly Jamll 4dlall PUI 355 28l 4nil disum g <) DAY £(4.7) Jsd
o] R PP PPN
7 A Aaydal i il A3 &) Aglupal) ~ 15N :(4.8) Js
el Al e Jality mand 5yl Ml clasdy Gl clai :(4.9) Js&
B8 ettt e e e e e e e e e e et bt eaaeaar kAl Ayl

Py Al el oladh clasglly dphall JUY) e slaey) :(4.10) Js&

89 .o, i) GO e Anatall Ain o) Clansll DA (e Fnsestl) 4L
00 ettt e, o) i ga iy il



Lo G Aiguing oSl 215N (g A gane JS (ge Anilill d8ll) 28 :(4.12) JSi

00 ittt lelads Al @hlbally Grid settings e saas 1(5.2) J8&
00 i, lelan Al @hlbally Date and scale ie seas 1(5.3) Jsé
TOO coneeiniiiieiec e Slice position Ac yass :(5.4) Js&
|10} RPN dall ¢lidly kY Hidden node de sexe :(5.5) Js
101 coeneenennnes ahal 2l Jidail) g0 sl Caleulations de sass :(5.6) Jo&
107 e il ansyl gl Jay i e galipall sy e 3D Editor daia :(5.7) J8i
Legiliil amy Sl e H OS85 o) o L Cija 0S5 duyae 23503 3(5.8) 8
LO7 e, 3D Editor el Jay iy Al malind) e
Oe Agaly IS o Sl (Bl pe Aneaally ASpal) Aigag oSl lasgll 1(5.9) Jsd
L0 ettt et e e L oy 4y
Oe dgals US o Gl Gl pe daeaally A8 5al) A g 568 laa gl 1(5.10) Jsi
109 ettt H G e

110 . Project dsia & o Linall 7 3saill Jladll oladl Japag aaai 3(5.11) Js

110 ......... S S ) Ay b Lanall 23 pall Ll Cale Jand 35k e 1(5.12) JS4
1 Analysis grid 4l Slilac) i 1(5.13) Jsi

i) e deg Cua dadl mhaddl ae Qi) A3 aaa culi (5.14) s
el 3D from fit & plaions (gsivall Jile danal) jeaiall oYL JS3 cigypaalls
P e 4ne paall iy oud) Jsne 53 s o) land il g Wl cpaal)
L et e XZ snas Around

Al A s aall Jdaill J a1 Calculations chla de gans 3(5.15) Js&



Capall ol aal DA Guadl) aalg Glele P el g ledl) Jaxe 1(5.16) Js

13 PR Sluill
diud o ek sl e d¥1 Pa ) i el g Lt dagd 1(5.17) Js&
T15 it skl Sl

igng Sl LIAT dalidal) darenaill Jilaud) (e dailil) 438l e Sl) 48Ul :(5.18) Jsd
122 ..... ;Mb &J:ual\ M@H}Ld&lé‘:w)\ﬂ\ @L\A@ZAAJAB :L\S)AX\



< latdy) daild

BIPV Building-integrated photovoltaic
(i) o ALelSial) 45 gm s 56U LDIAY)
LEED Leadership in Energy and Environmental Design
(Adly AUal) Slarenas 8 334)1)
CEFPI Council of Educational Facility Planners International
(Aaladll 3hall Jalada (ula)
KW Kilowatt
(808 e il Baag ¢ dalgslS)
KWH Kilowatt hour
(Bl e el 52 delu Ll ls)
KWP Kilowatt peak

Jh & daniall 8l e 58 5l e et Basg 653 Lyl
(Al )k




JaY) Jmaadll
douyall alad) Uy



J¥) Juaidl)
duafpall alad) Uy
Laaiall 1.1

3xy paaaial) B alaiuds elpimdl) bl asgie i bl dasill ol
paa 8 skl Balylly e luall 3)dll jac die Al L Cuiajed Al COSEA) 35S
i) okl 8 by Sighilly glall gelia¥ el i) cdISi)
el e (g 724 5 Bl M) (g0 740 eSS el Sl g o Lays
Sl danla Lpaal 5 Alall 8 dpusedl) Al sl maald ¢ 5)SU 20l 6 (g
Cadlilly (glall ulia¥) BT e aally g)5aY) 35850 e sadiaall dilall eDlgin) (e
-(Howe, 2010) 4 ddag yll 454l
a8 el aplerall Cpudigal) QLSY dale dala s oaall 1
Gty duelall daully oLyl daa o Al ALl AL Y e aall Jlall
Flall Gaa Slall o8 205 aanal oy Cua il JSlay goall sl G ()5S
e e e S B L ALl Aala 3lsall Dlgin) sy cad ol Al sl
padl] 48Ul Plaiads 28Ul e Lliall e Loy Gaan il odgh il
2l ) gl Qg d8Ual) Dlgind Capds 3 Legdall 5,0y Lyl e slaiel;
Gl o3 alaainly Lida gy Liliily Ly AllSia Taltivee Bylee (it AlSa) @l Lie
.(Pour, 2010) saxaial)

S ) Be glad b deal)l Ll olad@¥ly Al dalsal) <ol s

Se Ya Sl Galine el 2y Lpwedl) Al B DLl Hliay)
aclsly Hlanll s Uil clalial B Y ) Gaglid) 28 jalas o alacY!
s Al Al o aaiad aual sball als 281K L)) DlaY) Jé (e
Cayaaly A8l 038 daal )y La (pes daddail) Blall Lo ey cleliniss Jal e S
gl 3 o lpeSll aysi A0 pa osleilly 2016 ale dgly 8 kil Dley) s
Jary in Lallige 450 on oLl aaliials o Uadll 8 oLyl Al oo (3iliag )
lglize 120 LihuY) PUa¥) Jasha 5 Cus Ll 86 jisialls cdeln 24 51



SeY) 5)s) Lbliae 46 clyeSll adg dasay i 20 dpad) gl
(p 2016 plandal)
WA sl Gyl e gDl (Say ) A8l 3lsa aal (e oasedll ¢ lad) yfings
@ Lppe dens S WDAD oa ol sk gy ¢ Shall e lealedls Adiging S
CSH ) R el cililee DA ) A Sball 8 LS Sa Gy Lgilaladiul
I e o cOae e Sing Ll 5 Ml e Sl Gilgals e iy e
by cleelsl Caling 3y 8 e Aaalil) AUl aladtin) AglSel el Cus el
comalill (zlal) elpeSl lSus 4y bl oy ASLONN cNLAW] cleshie
b bugid) el dihie Fle of SAL paally o(Basnet, 2012) 5 (22003 s
AU Alal) LY oyt (Say el plad) iy Gilag Jla dald Cipal) Juad
sl ple e gy 53¢ gl o) Las «(Salem &Kinab, 2015) i) Jaaid
355 Gl e Aaals gl G ased) g ledy) Dt 40lSel Jaw il (anY)
Sl

Sy dpmplall 23l ilidans (o Moy O by oiT5 e (5] pranad 8 1
iy daa o Bilay oy ol Abig DA S byl S ) 050 lexe
O 331 ae daad) Al jualic Adsial o Bailay 4wt Clgll 8 il
Ll Jse Hlia) Aal e dald alal JS ) e Jad) FLd) a6 lacy!
dalsill o) Gon izl Guedlls A8l jolias (38 Dbl aagiy Clgalsll 4y
i ool Plhe b pagadll day Jdes 4 L Al s5iue o 2y ) ae )
-(Ozmehmet,2005) llall alall Juasill (55 (e

Adiad) Alia) 2.1
isSy Whainly asll shall Joualss (& Lla )50 4les)) d8lall auiSs
& sl Aloesl) Ll g Uil o)l aas cane Lyl Jelin Lo JS o)) daall
Slo Whal s dun by o ble @il Gl 3yl a3 52 il g Uadl)
Lags dtuall Clpagailly daedll malial) 8 Jao G0 sl jolaill Jla b oLyl
el e 4 anis W peadY) ol aalie Ggulail dacad 3y B pylad) Jle of
Sleadl foobie (Brdad aaliy Cam oy a5l (A (ol pally Al Al o ppanalll



A o) etsabaall ol dpaaly Al sl ol daii (B puladd) e (S elpial
iald Aalad) had) 308 (e 05 o Ll e ) Do) 8 Caad) 8 s Aa
e Aol A g e SH DA alatin) Gyyla e Apusadl) Zilall Plaiad & Gyl
Al LA s d gHlare geaie gl 5 Slgaldll ) sl il CDle
gy 3 gl Loy jay A Dmiall ol (saa Aaltins o huad lal z3gad aa
psl LS Auhall Lgakas Al ALY (e aae Afin) SR (g
lerse s Wiliiaas "BIPV" sl s ALalSiall 4 guing 5l LAY L -1
Glarall apaaill Jalye P e gue 35 o sy A Qalsadl 4 =2
CBIPV" aUail 4€ae 4o lef (3]
¢ JalSal) JICET el (e ae A guim g oSl DAY Jal€ of Sy a3
Casleill g i o o8l atpeal Logsie 8 A8l ¢ b p3)y 2 Lo —4
flgilialse A Loy elpadll Lnpadl bl 8 L5
GlisSa o disms oSl LAY Zileay Jiall dgjlenal) D) Joadl o La—6
5 g Uad & ylaall Aals daladl bl (e

duppal aaf 3.1
lasad Al Gl losee s2aaiall clillally allal) alaa¥l ap
ASlgiaal) Al aaad Cojlie 5l sluse [y Apuadil] 28Ul PlannY clis a0 dglaag
Badins Lol datie Gl () 38Ul ASlgiue iliie e SLall Jygnt f3LA) (e ranal b
b @le i QI () Lapaly 48l haaie haae el guedll o dlly &
oo g il aalsys i gLl 8 s LS (g)sial) agigl) lila aladinl (he aa dgalaidly
S g i) o Wl 536 e addailly Al e yhae peagl Cum o lyeSl) g Uil A
pprall Aaddl) any gy Jseaill 5 Cun o Lailedll el e S JS&
s e @l GulSaily cgulally cdaadal) calyiidall Gacas Jie slpeSll e saciaddl
Lol il Auhall o3 6 1Y (2013 Apla) b AS)adhll alell Jraall
DA aladiid Alandsy Lgndty \elaniil ZaU) d8all A5 ehnd Sl yshaii e ¢ guall
Aais Dbyl ae cppladl i (glard) maaill (551 JSo5 WIS (e o3 Aisias Sl
Slo G Lo el e Llias (S Al dplaidly Al Lalill e dulaN) G



Claals dnall Cleall el 8 13y (Al diaia, daldine dilee Ly 2l gl
Lo dgisung yeSl) DAY ao oLl ALalSie lae odail Araliall cilehal) 3asl e )l
Lpaaly adindl ogll ol 8 aaliys Addidly Al AKED Ja o acluy o

LSl 3 e hadl) slenll fsale Guda

Al calai 4.1
o WP e ol dpesead Jola () dsasl) o Al o )l aagd)
b Ll o Lpe€l gl (ylaall Auals Aalell Slaadl CDMe pa i g <IN LD
coall ¢ leiY) s At ildarall aal (e BalEL @lldy ¢ sl Jaris
A CalaaY) (Batl Auhall aud  uadn J<s
Jalsal) e "BIPV" Lisall o ALalSiall A gung 5Sh LAY o ggia e Capill —
Gaki g JlieWlL bAAT Calsd) )l clilidly delee 3. e 35i5al)
aladl Sl Calide 8 L gl il 538
Al lglalials 336 ¢ Uad 8 dgesSall plaall Bl duly —
A paall el ae ALalSiall A guin g eI LDIAN pualyy s Baad Al Ay —
¢ padl)
oo ool Sle (G Aplea) COLSED daulie el Jilay ) Jpaldl -
Sl lady (Afipng el LAY Zaall Laglgiall P @ a3l
lelsniy cduiilly apacaill Alsyel ALld Cildardd Lpapaaill bl 4 Al
Glaass aaliy dausaa) Bl Gyl go lehlad aay 3)ghiia by culluly
saall 3a b L
ool e eyt Al A areai (b Al Cleall g aage s -
Cetigall mm ange Jd sty =iV pwsal) slill G dudle ulass
e ae AlalSiall Afigiag Sl LAY Lol Joa GailidYly (pplasall
Al ailiady il



Al jalaa 5.1
A SN aalyal) ) ASLaYL cAgially dpedl aabad) e 2 o dlieV) S
b b Glagleall jabas Jodd ale Jli
ceabally (i€l 8 syl Claglaally bl ol Jadig shyglll jalad) -
lsalls el ands el Lyl Lmalall Jilolly a1y ccbulall
Eoasall o Badiaall 4 yiSIY)
o ey lgnan i Al gillly clibally cleglaal) Jadiy :adY) jbadl -
e ALl ilall dgad) sSlaal) iy claalially Sl ) Dl
ELE A (e o))V cleDaind Gl e (e o3 dfigng Sl LA
WAl Sy Jawe (8 Galaladly Dall ¢ lia o palaidl) (550 ae dpadldll
836 g laly Cluiall 8 450 g 5S])

L.uj)ﬁ\ EPEEN 6.1
Bt g lad A uylaall Sl 1 46ISal) 3 gaali-
Ayl slae) Fyli 20175l Sa5 1994 ale die A8l I3 laglaalls dnla3ll 2 gaall-

Al Lagia 7.1
A ACE Jal Jeasill ) Cingy il Giny sa dials Cus e Caagl)
il G g Aipemy oSl DAY zes Gpb o oeSl Ll ey 3T

oat Ui by P e Ml diag) meid) e bl OS5 uhal) adiei
Laeaill Jolall Auhay @lldg dall e einS Sl pladin) 5 ey ) (A ddll)
s conlaall e 8 cdl COle pe ALalSial) 3 gan g6 DAY aladinl LSl
by & ey sl oS Jilail aladiuly Jelad) @l i Sladl 1 b
L Ailisd) dabadl (1.1) Ja) 0S8l magy cAabiaal Jiladl d5)liay Lehasy

LAl



Agylat) ) ‘ )
Literature Review (oY) dsyal

d:'ILJ..L“ ‘._.QL:AS..‘IMY a.“&.“ a.ulb.l @w‘ al;‘)-‘n
Aabia ) uasersl

L. o

Al gl ‘a.l_:!a:d Cgaall il ( Z.\;)Al‘
B gl #le 3 Jad) il

A ) Zpngiad DB Jabyall £(1.1) S

4t Lafal) o Jg¥) Adajal)
Bl bl pomge Gl Wozdlally pells aalidl ) Gyl s

Aal) Ay 406 syl
e dua e plad gl ddeag Zul)yy BIPV ol clily 32l jé g Jods
) LY ¢(glanall ppaailly Lladl) i o apanaill slailly dbaall Cajally 2kl
&b Al adly ) @plailly calailly A yill Bls (8 Badinall dpapaailly dplahadill juladl)
ool dallall VAN (e dae dadyal @kl 1als cadail) dalaall o il laall
. BIPV alai (3ulaig ¢)pnd

(Simulation Guugaall Jiaill) ¢ eall easl] Jalasl) 45 s yal)

Csgnall S ARl pyde i Lpapenaill Jiladl e a0al oSU sl Jady
celin DA Ga padiuaaly Dl el e Lyl Jilall Juadl ddpeas 4y 318
onlaally (el el Clagiidl (camy gamss Wlgilie g (Ecotect) sl
LAY Al sy duneadl) 48Ul Plaind (e 3 oY Jpadll Ll Kaal) dicanail)
+Aisaia g gSll



Al cluga 8.1

eloas Aushyy 6V Aplad) Adads Ayl o€l ol ity Ll 48U Chlul)all e
uhll g g gar Adleiall Slag¥ly luhal) (e soliin) Cad S5 Al o dy)la il
Hleaal (e
Aa)d el dgas Loeadd) claghiial) 4080 aladiad A1 @ olsiny Al 1.8.1
:(p2010 caslong (g alall) "gslanall gl

O Sadl e Al Glalled) dapl Jsa ALeld Apra g ) i) Coagy
Capxilly ¢ Saall 308 8 dala ole) oS dpnadl) Clashial) apha g die aaadll leady
Jsill 338 3 lgie Bl AaS s Apsadl] e shaiall aa (glanall JolSill bl e
lelags bS] Jaad dpusadl) cilaghaiall of : (s @lldg ¢ Slgill (gylenall zlaall <2
Ganal) 4l 13gas camla elgdl ApaS Ll e ) R b EE L 06 o) O
e LelelSs Calluds Apnnal) cilo shaiall Ayl lsSall Ay 8 sl meiadl )
JS 8 LS adlse Ay () ALYl cdmla elgd) Claay Laliiely (g)lenal) )
Gl G Alsa) eha) Bypa (A deasll & L dalSill A Liliginay (gylendl)
Gl (38l Byg i o 3Ole cDlashidl (e dadid) A8l g, Slall KA
Ll Clagiiall adig (SL ol o) apenai b Allaally 4510 LadaBU el
Clgalsl) Agen)l Glgald) (Jila) mhaudl (81 el o6& o oSay ) e
ZEl 8 Aala o lg) NS Apnwadl) 1o A aladtinl oy ciplenal) Jualil) calilal)
il b Aeatiall Mgal) A€ 3 (aliy (5 )lanal
Wipas sl DAl Jia il Y1 ki () duball 238 (e B2V (S
Adbdal) )l e oDl pe LelelSs JIKETy sl Cdle ae ALl

(s Aaiial) Lin gl gikill Aida g AaglaiaS sall Jao AlalsT :(ging Aups 2.8.1
(2011 « ghyg Aigas) "Aua Al LALL Cig N Agalsa

el Gataal Anpmall 4y ae el Joli 135 Gpaal a5 Luhll (e Cogll
AL aoen A alay) s il Jls Aiae Al ey Adalall 2l Za)) s
 pnalrall sl i€l il e e Apalial) Cogylall dgalse o 5o Sl



Aol Gloghial ae el Sl ddles Ay lad 320 Auhall Cunes
skl AS1pa) @lls Ledlia po pansy Loy &lall Ll 8 Leilagis HISE L)) gl
(@bl (@ ylsll o Bliall 8 s Ll 35S Sl oy galladl oaslgiil)
a g oA spalell Aal) & almaY) o) Gaas e astll ) duhall cualy
Sy iy g = Ll A8l ooy dpeedl) 28D 335k e 4y Aaalal) amlls SU) LUl
Al el A8l Dl (e I SV Tase Bty ddlala dw e e S

Bl Plaiad doeal o sy 808 Ay a) iyl b Jo a<Bl dudyall o3a Cuelag
o iy Laag Afigiang oSl LAY Lingl i€ ae dalial) dul) ALlSS daaly dpadll
e oY Anpadl Sl A Lkl IS ey padlati) Ay el Al
Galle 4y gla Plaiad 3¢S @l

"Uaigag <l LDAY aladiuly aldieie gjlera JuSES gad :o)lgiay Al 3.8.1
1(p2012 s\ ae)

oe bl gl 3 dpusadl] AUl chlalatid e Jaadi Ay ) duhal) Caags
OS5 Y Jyeasll ddiping o<l LAY leaal o 3yslaiall bl aladind Jiy Gayha
Azl B el by ) AlaYl e JSEs Shall altiee (g)less
Allyy (Jlaall 138 8 dplasleall 3,5l ABiledl 5)kll (o Gy (8 lafiese (ddpdaill 40 5S)
NS Aal )l g Al e il (38aS
Slo Gl Aphill Al Cuie s (sl jaagll meidl Auball Cuegly
Sl Aaltin) 5 o bl Aaldied) Al Gasdl soaidl ddl) clelasid
WAl e cadial Allanl Auhall W ocdpuedl) Gl aladid DA e o)l
Ol 4l altise (g)lane S 8 Lgaeds Al insal) dpatill Ayagil il acd 8 Agiguin g S|
ol Al jeae adse duly Lleally Al ZUY 46 dila) S pals 4SS
Al aladiuly Aoltisd) dpenll el Clgagilly daladl Glubudly ¢ oasadll alall
e g Apuadil
@lend) JSEN & Liamg el DAY 4l QA aledl poall 1) duhall cuals,
Ay o Alall Wgitloa) die gylenall JSEN ae alaasils Loltise Gpali dins altivsd])
Sl (& pan B lahaaind Bl cllaag Ldle pltice LSS jeaiaS gie S
& Aisan g eI DA oot Jei Lganl Clia s 3amy duhll Cuagly baaalls dailal)



il g dalniny) A i 8 dewlal) Adoall bl 3Tl ol i) (g )lenall J)
alailly cjlenall g2l osl 5alyy buals cAgigngeSH LAY aladinly saaaia) A8
Bylandl daddd lgayohali 408 5 4 guin g oSl LOAY Al g sl

alic aany Agigaag Sl DAY JalS Al o aSEIL Auhal) 3 (e 5ol &
Jlens Aiday oy S5 Aplene dealii iy il 5 Clealy o Juall D2
Oslly alaaly JCal b ) Adgny oS WIAY gl ol Cad) (gias (aall
Afigung Sl DAY Glat Gl 6 cacle galgd) ae Ay dlle 3l iy 3amia
I Aaaatl) Bl e dplere Jualiiy Ciiufy clgals (e ) Ce ae AlelSial)
et (el Bae Zaledl Gueldd) Jaadll 8 Lghu)y

"L ad) bl 8 g padl) LuagSal) Guliall dpandi Auy' :¢lgin Auln 4.8.1
:(s2014 (3 law)

£ L) 2y 338l degSall Apunyaal) Sl apin ) ol (S8 Auhall Ciags
a8ls sk g o hyadl) dpnpadll 2Ol Lpmsenail) ulaall leiukaiy lgialtind Cua (ye
by G e el aadl meid) Galdl apl @l Gaaaly Lopdandd 8 aledl)
dacall b Laall Aad1 e die Aubyy dilad S ey celumdll Glaall Cilaa) s
S Al clags (ECOTECT ) galijy lisise cilialsall &l ) 1ol 42l
) (s Cpman Jal e s3ala Jaxd addailly Gl 5055 o) Lean] 3l (g de gane
Gl Cliadl) oda Sy i)y Laall Jag pill diaas Al Ahaa (5 duaall
b iVl el oY) Quladl€ et Jlually daidal) cilgal) ae gslaill (1 123
Oy ccmishuddl) cputigall 4lEs Aidandil) Glaalall 8 palaid¥) (553 pas el
@y J Gy Agglladl) @l 3883 Y dpaad) Sladld ZEaD) aladiad 3elS
Uise al) Golaad) ol Pliawl ) &uhall cuagly coplauld 8 ¢lpadll Sl
appilly A8l 8 Lealaiindy o LyeSU il Ainadt LDIA gl 530S cilaliss cldg Lids g
bty et Juadl (Biad Jal (e Lsall Ll Guks ) QIS Cuagly ey LY
-l sall Dlgind Bl Gy g did) alsil) ae ()laiy Y
& shemall ol tsalue alaey Auldl dalall ) Juagill & colaw duhy DA
alic uhl diadl meidl Badi S (e Ll 038 (pe 52l 2y ccplandi (s))ae
dglaladill ClaliaVl aaly e aileil) ¢ Ush algs Gplaudd 6 \gisaaly ohpmdd) Guolaal)

10



ool aseie i Aseal Jsn als el A dseasll bl Ao dasanailly
Oshaads b Lgldialga g o sl
@lardl ity 4BUall b A dpadd) WOAY ey :olgin duln 5.8.1
:(52015 cquhadll) 336 plad B A<l Al

S el WIAN ae gylenad) Jal€all culld e Capll ) duhall Caags
s AL Ay ) pmpmilly ¢ Aledl) (glamall JSaI b Jleaall iat 8 Leia saliany)
oo Shall leall JSE) Cilad) B8aS (n Alse dacy Lo Crua dpuadd) LA
el DAY B8 G JE e A baly (WDIAN Ge LD Al g
536 gl b Ailal) AI<GA] aele JaS Lealasinly
2 s ) Gald) daags o Maill bl meiall Gald) an) Calaal) sda sl
i 8 o lyeSl) AEe Jad Jslally i) duadl (e ey Apesall A8 Gl (o g
G dallaal) Dyals Bobaidy) dalilly Ludida gl Lalill (e Bae Ay 4 ey W s
Jal e i Cua gilenad) JH A 3aaad) i) aal (e Aadll DA a3
Bpaal ) Auhdll Cuagly L s dSlaad) ge yuiy JAalally aslad) eliailly Jaall alal)
(pibalsall 3aclial Gilmaal) Jaxdiy acay dbad) ddlal) 486 08 Cua (e AagSall ae
Gl Zab e dpwedll LAY e 52l o deally el LAY aladia) e
Bl Jie @A) iy Ledagis adiil) alsad) e Al eledl ANseS Ll Lali Gy
bl
e g lal 8 Ayisuing Sl WA alai a8 peal o Taslis YleSiu) )l o2a b
DAl ol @iy o SlpeSl Ll Jualgiall g Uail)  AEd s gadl J<
¢ L6l Aol Jad g Uil ialgal gl W) it il CDle ae ALalSial) A guin 540
c el (gylenal) JSEN ra by JS

11



s Olgins 4u306.8.1
"Analysis of Building-Integrated Photovoltaic Systems: A Case
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