L4

—2
Olgiad) Jaad 31 Al asia olaf aBgall U

Aisd) el g lanall GuSiitly A8l g b Aecadl] LYAY g
58 plad 4

The Role of Photovoltaics in Energy Conservation and
Architectural Form of Gaza Strip Residential Buildings

Al HLEY) o Lo o Uly cpaldll aga 2l a Laf ALyl oda agle claadh Lo oG A
JTL_;“-‘-“—%ﬁji.}JﬁdﬁﬁdﬁEU‘e&,;‘j@E}?‘tﬁiJTJSSRJL‘“_)”"&Olﬁ‘ww.z‘:‘
oAl Bliny ol daalad D g 5 iy

DECLARATION
The work provided in this thesis, unless otherwise referenced, is the
researcher's own work, and has not been submitted elsewhere for any

other degree or qualification

Student's name: el s deae i3/l o
Signature: dana tagd il

Date: 2015 s 5 el



The Islamic University Of Gaz 536~y daalal)

Deanship of Graduate Studies L) ) Boles
Engineering Faculty of
Architecture Dep.

Luusigh &

Ay laral) Autig) anid

(ileall (g larall Jasiall d3lal) 841 gﬁ dsadd) LAY 99
56 glad b 4 sl

The Role of Photovoltaics in Energy Conservation and
Architectural Form of Gaza Strip Residential Buildings

e

cubdl) Ol (g dada

O %]
Cyomaa Al daal. 2
4 jlanal) gl acd oyl dia
B _ Apdlay) daalall _ Acuigh) A4
Dr. Ahmed S. Muhaisen

Associate Professor | Architectural Design & Building
Technology | Nottingham - UK.

A jlenal) Auigh B picalal) Aagd o J guanl) cillliial YiaSin) Giayl) 134 a8

22015 / 21436

www.manaraa.com



dje — dun llwlll Genlall

The Islamic University - Gaza

1150 oo witite  tadadi cibafjadly cadall caded! Gl i wadld @il

Ref ........ 35/ -z P
Date.cvevnee 2015/03/18 4, L1

il 4293l (odi poRadl duli

Slo aSall dal g e 53y L) dacdally Llall cluhally oalal) il ()5h Rsilse o 2L

?_“'3 L_wutigh i< (=2 i calall sy Jol emdadd) (ldaa) g Aaaa S Al uj)ﬁ
: lec sua 3 9 Ao lazall Auaigl)

cbaall (gjlanall JaSidl)y d8Ual) ,é¢1 L8 dowadd) LD g9
b plad L& 4y
The Role of Photovoltaic's in Energy Conservation and Architectural
Form of Gaza Strip Residential Buildings
Zelull 22015/03/18 Gilsall (21436 LAY salea 01 elag¥l psall cas il Ailal) 4580 dayy
oy A3 sSally Amg b1 o aSall Aial Curdind ¢ uilll s 1els saslsll

e gy #li .2

§ da_ll ode daiad ) dialllg
b g g 4l

e dLs dtly

Llad) culi)yally g.dﬂ\ diall Gad ) il ao b

&»‘04 A
X - )

N

Jaladl Ao a5 A

PO. Box 108, Rimal, Gaza, Palestine fax: +970 (8) 286 0800 yusls  Tel: +970 (8) 286 0700 ists otbossls 85 Jlopl 108 e

public@iugaza.edu.ps  www.iugaza.edu.ps




I A

gl ) Jilylly Eala) e g Ly Jail aae s dpalall BLYL asliilly caalll iy
bad) daase Gl 138 3 52))5lls Lale gy msansall LGB (5 & um gl 13
lgraalsa (8 aalsalls

aalll

www.manharaa.com




H;‘)S\ C)A;Jl\ 4&3‘ fw‘"
(s> ol lgigl cuilly aSio lgiol (uill dl go,0)
adasl) ) 3aa

(11 :dsiy

www.manharaa.com




diBlial)g asal) dial

Tays )i e Al daa] (uigall i€l

"Llads Lasl il Chagy (ediga i€

s Ll plla sl atiga 5iS

www.manharaa.com




sy

o e eleall Ll el (e )
e e el oyl Jal e

Lod . -

s oo Sall e bl e )

3

Nl . baladl jaaag slal) A3 )

@) @)l e 2 e

Eal)

www.manharaa.com



iy S

) 13 3lad) e ulely s Al b d) deal

sl Cpnaa Ao 2] (uaigall Sl S Granll (<55 ) e el o a5
dac) 58 Pha L Sael Al el ailaadley algag Jos nd) e Calyiy) g
Laayll

Sy Bypall 02 & Gl 1 zha) B deaill A oIS e IS ) paiilly KAl aaw
LAY aaag o ita ) ald S8 angly 8ysdall 5 sally

Ly ol agiy o osldy Lol Addlidl dial climel Bl ) oS5 syl odpaly
) Al Sl 55 ¢ arSE Allaly ¢ agale )i e Cinll 13 ) A3sduag,
dpb dle ) dall 13 sy (S add) FY S 03k e osSen

Galyl)

www.manharaa.com




Galilly iy el
cqubdl) (lia) a0 desa tadd)

21980 (phaudi — 356 1 Dbl Fyliy Olsa

A — 5 — Lolu) dasla = 22003 das Bjlead) (uspdllSs o Jpandl 7o)l
rdaald) @)l

il dma o 1Y

B 8 38halls ) 5yl B ISy Aalall Jad) )5 b (g)lere (udiga
dalad) ciliinally (Sbaall (o el araray iy larall Claparsill

Agplaral il lagh (i€ A areal udige %
:wals‘\z\ da Jo Ll

Ao Ll sall Uay Aadil) o el Zumalall ZSH 8 Gtie) Geall and L delis (uje

Jsa ppeng oSlally Csdigigally A gnall dpudigh sl Slsal Guyre [AEal Cilegal
il Halal) Aasiall gl

Eall)

Vil

www.manaraa.com



Gaall (adla

() aSanl) Aadaily (3l Lo dalig spealeal) slend) b LadgiSall jalae il
Aalxiall aaaliall Ac sana Ganin a8 g Al aSanl) Aalail aal 4 dpeedll il shaiallg
Al A5l saaai) Z8al) jalae Lealadin hlas 430 e isall JolSy

o pala A e by 536 g Ual dald g Al alV) ol Cagyme sa LS
LAY slasll 555 Lagad Jib) (Ao SY) alaie¥) cua Lehass 48l Jlae
colgSs Vs e A jalias adad PA (e S5 g Ul (lajadiy

A0Sy el LAY ae (gylenal) JalSll il e Capel) ) Gandl Caagys
S s Al a5 ¢ Slel) (g)lanall inall JS& 8 Jlaall a3an 8 Leia alain)
Calall 3ial G A3lse dae s siall (glenall JSEI L Lee ) il oy A3l A
8)Sal (il Jai sae dhyag LAY (e dsllaall d8Uall 565 aa Slal) Jlead IS
e g Ul 8 A8lal) A1) e bis o Laladiuly daadl) LAY

e Tadins iagll Jalaill meie aladinly Gaaldl o1 Zuhll Caloal Gaat Jal o
Glysally Sl 8 Cilaslane e jisia s Lo PlA (e dfinal) ALl Jga Silaslaall ppans
Csigall ¢ )T oY Dl Juey doaadidl i) adlse pany sl
Gkt e Jaally (gylenall JSnll o laydily dpsadil) LAY s Jleaind Gujlasal)
e Ay Al A3l Uy of ) sl pald a8y lgaladin) 3 cae il il
(e Bae alsd (A Saa Ll 5o g Ul oLyl AlSie Jal Jolalls cadla) Sl
Lalill ag ) o 350 puad) bl 450 ,eS A8l a8 Cua (e dadula gl dalil)
Lesh V) sl 890 (51 a1 0l tl) Layras L) ey 4 Aol
saal) Cudlu¥1 aal et Llleall Ll (g 2680 3s Labiaidl 50 aa3 dad) gl e
A< Jalally alall o Loadlly il alad) JSa e 55 Cun g5lenall <01 b
e dpuedll LAY ot llhy L Bl 50l (e sy ualall G5l Cam (1
by Ailiey Jlens Adiday (e Apuslas] Bylenll Calaal (Siny el (A sl (g )lers

Vi

www.manaraa.com



Abstract

Current advances in technology, especially those related to environmental
control systems, influence contemporary architecture. Solar systems are one of the
environmental control systems. Such systems are used as sources of environmentally
friendly energy, and therefore can be classified within the group of concepts related
to the integration of buildings with the environment.

The Palestinian territories, especially the Gaza Strip, suffer from an acute
shortage of energy due to total dependence on Israel. The situation is exacerbated by
the current siege, which led to blackmailing the residents of Gaza Strip by
controlling the energy supplies such as diesel and electricity.

The research aims to identify methods used in integrating the solar panels
with the architectural system and how to use these panels to enhance the beauty of
the final architectural form. The possible locations of solar panels — by type of a
panel — have been investigated in order to finally achieve a balance between the
beauty aspect of buildings and the required energy saving of cells. The research also
aims to investigate the acceptance of the people to the idea of using the solar panels
in their buildings to partially solve the energy problem they suffer from.

In order to achieve the previous goals, the researcher did a comprehensive
literature review by collecting and analyzing relevant data from sources such as
books, journals, and specialized internet sites. A number of surveys were distributed
to local architectural engineers to investigate their point of view about using solar
panels; including several aspects such as the panels’ influence on the architectural
form and the methods that need to be considered to increase the willingness of
installing such panels.

Finally, the researcher came to the conclusion that using solar systems in
buildings is one of the best methods to solve the electricity problem in Gaza Strip
due to functional and economical advantages. Functionally, a building solar system
produces electricity without adversely affecting the environment. Economically, a
building solar system — despite being costly at the beginning — saves money on the
long terms. The researcher also concluded that when the beauty of a building is being
considered, solar panels are one of the new methods that an architect can use to
induce a positive effect on the general building shape and both the inner and outer
spaces. The solar panels also change the color and texture of a building in a way that
enhances the sense of modernity and stylishness. Therefore, the solar panels can be
used as key architectural elements in a building to achieve the main architectural
goals of functionality, beauty, sturdiness, and economy.
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