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Abstract:

The technology has affected on residential buildings through the great progress made in the
scientific and technological progress. which necessitated considering the reconsideration of
architectural design using the energy of the guide whether smart systems or solar energy or
both. These changes coincided with the increase in applications of technology in the field of
architecture, and work on the provision of energy, which is considered as one of the most
important issues affecting the consumer and the quality of the energy system and the global
environment. knowing that residential buildings consume high energy with domestic
appliances from air conditioning and lighting, making it one of the most vital areas for the
impact of energy consumption.

Keywords: Technological Developments, Intelligent Architecture, Energy Saving.

DOI: 10.12816/mjaf.2019.11533.1076 115

www.manaraa.com



e ualdl) sl sl g 5 jland) ddaa
rial) dzanl

Jala alagl s camll aall o 405 J8) ) J g (il Los o S0 A panl (s adinall e 39 iy pa
pre by 8Ll plia¥l poe e Al eS8 galy elal y oS A aail (0 Al a8 Bl Y
Jo el 8 soa Bl iy o1 Jsdall oda Gadais Rl Sl 30l ) (e Lty La g (Sualls 5801 Jlai)
(AN ) gl g eaBVl el g A8al) e aaa geae () aglian.

séad) calaad

Mgl sy 258 Go Lgd Ll elal) Aadail e il yda ) il ) s Tl 5 Lo 51 i€l Asaal 31l
JAdlkl)

A Al B b 5 ey aadieaall dal ) lo st Bl A 32

e YL Cpendi vl e H 3ol ) (e Jeally el LAl 5 S A alail) aalda 3l 7
ARE Slusall sha g Ls o) S o aiad Bagas (Slase eliny cdipaal) Ls o i€l

(Sl L llginnall 55 AUl lus) 3

sl il yal)

lgie Ay oal 53 e Al 8 S Ak el gl ) ARl & gand) Sl e el i

i ) ) Gmans 58 el Adal 5 L8] ae cialticuall Asaiill Giadl 22 oS 5an sl LS
Al el 5 (e 33Ul

g1 sl aladiuly A8l A0 5 e A pad) sl Ala Al 50 e Aalaiwl) a8 A8 g0 Caa) Jol
L paaaiall colaUall

Dl A lall Aaliall g Ll dgal e (8 deaiall Lo 5l Sl A g0 Ao shaiaS el Joee ALSE m
Ak daals (e dana BalE g dr

ol 6 s sgde IR e Lol e sl A Al Al owat 8 Lgtinaal g Lo Sl 50 Sl J 5L
csisall b aSatll 5 3 lY) e 5 5l Aulaill e slaiall pande (31T JalSial) sl

sl s g (50 2 gane daal ) SIS ASAN A 5 jlee KAl Al il slaiall o gebe

Loyl J 5l LaS, el siune 5 4SOl A i) g oLl (8 olSA) 5 an Aoy oSO analda Al jall ol s
ASA lal) i g aranalis

rEal) mga

Aalai¥) aladiul A e A8l pé o8 3GV iyt e o ey ABUIL St N A fall A8 )l ba b
LaS 5 Al bl JOLa (e @13 i 5 s s Agasadil) LAY aladit ol 48Ul (alwiS) A gl o A S)
(1) Jsalb

Al L ol il m

AL 5 3yl oo ASA ALl IS (e A8 aSaill

Al L ol 5l

Sl
(el 5 5i8) Al Qi Ly oSl sl g ASUginnall FUAY loan L oy Al o Allam

116

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

seLially oSat dalail —

CapSilly oS Lalaif

28 U R [ L .
a)gA_}n:j eS;.' NN _ L _-’: 23Ul J:\ﬁ‘gﬁ |
Al el e o> oSl gLl

el el g5 Al

:‘.:\Sﬂ‘_, 3\7\&“ u;\;‘.ns

3 4l

ol e (1) Jsd

st} dadial)

Lo sl 5iSll aladinl (3o yha (e sloadl C¥Lae (e anaad) (8 aal Aal I Bl 5 (3l (e losll) g Uil
ORmmsally Aaal) a3l aladt il oy Jo Aal U il s (383 (e (s loanall (5 o1 g Ll
Al s e b8 Al Ga (S o A Bl ellgte S e e Al e il
Lia a8 J8) el

Digital Technology &l La gl i<l ;¥ i
Gl Digital Asdsd [1] 4,0 < oY) 55 ead) Led la 3l bl a5 4 ) L ol gL 3 guailall
Glmayall alle 8 (Cladd ) alasiud am ool Ta la Lgalasind moal LS 4 )l Ao bl delin axy 41 )i
@s)m@)@auw\dﬁg&ium}@ﬂmﬂgighgs&m& Giladiall & Sl Hll Sla ol 635 J a0

AT N Al Sl ) 356l Gl () )

Technology Definition < sl il iy s
e ) gyl 8 Agakal) el 2wl Al AN Technology  Les o Sl sl ias Jaatiul
Aaxd Joal e (A5l aSat ) el daad el g 5 Sall alai all Jaai 1) f cl gDl (s alasiuly Ca yoas
Vsl il o el 2 &l A lead A 3O joaliall aal ad, [1] BeliS b g aga 8L 4l
Al 3 gall (1 (5 gl Bl Y] e Joant Ladl Crm clon sl i€ b qainall dpait 5 il 5 Ll
Jlne (8 Aalall 48 prall o Lom ol i€ 0 LS claaal) il g (§ 5 dall (Jiadl oLl i) (pun
A Sl ol s all Ay sl pailadll s il 8l 5 GBI Sakail) alaai WY DA e (s Sl Jaall
s e [10 Jaigmadall agaall §ilad e 5508 dcame sajaa ALSE ) Jsasll Caagy (LgilaS i Al
AL 5 5 eads 2o () Coadl 1 JLai dosat b Loa gl g€l Ld &l Gl s alall Guaill (LS
O i g A4S ja B aS sl gl sl (e s Loa o Sl 5 Apalal) Aleal) sl (8 alasi w2

117

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

el ey L [2 Tl Atk () 4 g 3 B e V) ad pasady cadee g AiSe
Gins Jad e (Sl A slaia s g pe gead ) AV AL ) 8 padlis il sda (ld (g lasal)
Ay L [ 6] Jlall Al olas Lalagl S5k Ll Giag Ly g el Aol 45 56L4S w855 sl
s QYU (i g (S b dma (o g s QI oo 38 A ) 5 e A Jlae (o L sl S ()L

[ 7] ahe ) dalip atendd Jald ol 5 2] JOA (e 4313 e sie JlaSinsY

Concept of Technological Development (sl sisill ghaill iy s

Allall dead 8 Lealadin) g salal) ay skl Syl 5Kl e saldiuy) plaia" 4l oo oS ) g lail) i yny
LY b aaai ) sa el m ALl gl el AV de gend” g oa s S ol L [4] -5
Litha il o tida 8 Al A adl) 8 5aly 3 Jlafie gld M i il Sy sa5a 3 el Lele iy
> Sl sl jlate Jiayla s ua¥ Lalie GLS Loy 13 Liagy 8 rlie s La Gp pidll Jladay
s acia AW a o Aala g il G e S Gl 8 Gaa s La o SAIL sl e
plle 8" 5" adlaiiay 1S L (N Jay 28 L1 S el glaall Lon 5l iS5 85 5 5 bl )5l
A shia (po JalSll Bias ol Lo i€l e 2y () e o ) s B La 2y Lo 1 i<l
il 4l saa gl e il 5 ¢Mpalal” e Ll a8y ) 5S3 ) oy el o aaDl g | S5 ISy i)
el dashaia Jab 2 )5 gl s (e La il (5 chaa gl A € s A allae oS L a5 cap il
. [5 ]S

Intelligent Information Technology «Asil cila glral) L ol giss
(eelilal) el el kg ey ylan e Gl W) ey dina @ yeds ol el g ap s b
e 3,0l o A8 el Gl g calaid) e 30l 5 dilaany) Ll A e o el 8 sl
Lee Slad 13a Lty il danay 331 aSall e 5508l g ¢ 3130 aSaill o daiy RSl Ay sall 5z lisiwy)
(o laia ) £S5 A SAl Jlac W) 5 iy SIY 5 Hladll e cle shrall Loa 5l 935 Jitise e L 5 gy
[ 2] OS o Alalina) ASAN CEMall 5 (A8 yral) Cladin s Sl g
rial) cilaad g dddi g o L ol gisl) 00

Impact of Technologies on Building Function and Service
cminall il s 11 1o A sl JS Gl S g o el Al g Alatal) Jlsall o o st oSl bl i
Laleiall el e Lail i Lom ol i€ (0 LS i) 138 a0 Lgdad (e ) algeal) elgil Joa) e
Lalil) Jmiy 533 g Conyaal ) g A pmpdal) A8l 3 5l pe e Blaall 8 la 50 p s e Al g LD
83Vl A skl Aa jo g selal) 8 aSai g oy yall y CoySall A adail e Sl aall Adal) ¢ ) gaY)
L.SJJ\?_;\M\A_E.\]\ )H‘H;&JM\MDML Q\Jl_);\_\;j}&ﬂ\ &A\_ﬂm [7]4_14_”\.11_1)353\
aaaill (s A 3O A il Jand (5 5lanall (ua gl (5o i i I el Al Ul 4l 2y
L sl sl Jueel sl canall cililee 8 aadiniin Al AVl 5 o jlexdll

118

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

) o AaBiY) L gl gis 0l

Impact of Systems Technology on Building
s g 2 g5 ) Al s B el JLgla) 8 oy oy all L 655 il shaall L 51555 JalS5
Lo s SO iaall A ailly Lganl s ale IS0 SO A alal) JSLA (e 3ty (53015 3SA 2l oy
ASA N L a gl i e bl JC 30 dindllg ¢ (sensors  systems) sle—diny) A adaily Ci oy

e el Jadiay (bl GAJ_-\}\ B8 5yl dakai Aol ‘)_AAL.\’...lr<\.; 1) Lé..ér\'\'; Lo a3 LAY sl
[5Hiy A8 sl i)

ABUal) 8 8 3 sb (e St A DA e 4Bl alal) Ll
Energy management systems «A8uall 5 ) dakii
Aol gy dalall Hu8 o el wy) iy o sl A8l SNl arids e A gl Al 4
ainl) dadail elila) 5 Jdity o 985 Alalal) Al e 5k A adail A e A S5 A 3O cllien
8] Wil
Jsad 3 ymas belal) )5 i Ao Jexd i) 5 3¢al JMA (e L oSall 23 1 LIGHTING  Bslay)
AL 0 e Jaad @iy g pasiiall 5 3
2] 50 5 835 ) 53 5) pall alaie g jladiin 3 jead IS (e 4y SSal S5 s HAVC cinsill @
Jie ALE 5 g0 il 5 la) aUaiy Lellat) JMA (e Al oS 5 e S alally oSl 23y 1 &3040 536 Lz
J10](&. . oland) s Adlusll)
AsAl Aalatly) Lad ¢l 5is e Al i) 681

Intelligent Technologies Benefits
S Al a3 2l 55 O S )5 ¢ nall A il Al 3 of L) 8 el dad helay
A Al Al (8o
e deeny 4l ol i) Jglaa alaat by L adaill o2 b aSaid) g Mgt u) Call S5 ) e 5 adll -
sl Jaly dalall o) sell 33 s e Lalial)
- HVAC 4abaill 5 43 5¢ill 5 ConSil) Ol gl Lseil) paall 30b 5 —
(i) Jaril) O e 5,1 5 3ea Y Ll peall 32l —
Environmental Technology il La gl gisil) ;G
Aasi bl oty Lia (s b abaall 3l GLS il e Shal LS5 dalai WY1 5 Al aa (380
daall A bl Jpdall s il @l 1y g Aalaiwy) g Baliall (oalse (a8 daaloall ) A Saall Lia ol 5iS3l)
L) o ) oda (l ) ey [7]45) ste ¥ a e Adkaill s saraiall 3 ) sl Aali e paill AL
(ol e Lgaa s il 5 Bl A5l 5a

119

www.manaraa.com



e ualdl) sl sl g 5 jland) ddaa
=33t

308 (558 elhac] o salall 308 Lol Liail o ey cla (bli) sy alil) e 3 0l sa 28UI il Cay paill ()
ol aal Sl ) o LaS Adlida (3 ey Lol 55 Sy 4l LS Baanie A8l jaliass [B]0nme das Sl e
g Claagl i) 8 dalgll Blall aal o iall gosal) alaainy) oL A8l edigin oS ) cilalis)
e 4ld UL 5 A0 568 5 eal) & in sl Belua¥) ol Ay seill Aglee (A o) gu (ABLAD) Blall oY) & el
S IS aabs (o S Al bl G i e V) B Y s V) (e A 028 e o gl (5 5 ucal)
L il oda ) sela s ,SE of o Ll elld (8 [17]48Ul elgin) Jaes (it 8 Liagf 5 L) Aalles
OF Cum AU 103 50 (Sl Jrat A Jslally (0 anl el Cum dpnsad BIA 5 4S5 Aalail (g Ln 51 53 (4
AR 2313 5 AUl QL) LIDA (e oy Al AN Zadail 5 oLy oSatll OMA (o 28Ul b 5 4K dakaiY)
e ga sall Aaild Ll ) Joins Congial 48U A S G e, 48U (i) (Sise (A Uy (Sally (el il
Ulay s cdpaladl bl Hall 5 4 sl cladaiall 5 <l paigall o8 Led sl alag) Jaal (e LgtBlin 2y ) a5 kY1
e [10] DS JSs Jlie Y (8 aaaal) 138 34T o Ll panay Lo A8 203 53 05 (e 0o Y poans
Q) (add Jlae 8 o o) S 208l Cany i) e Al 5 A8UAY Dpalladl da 3N Jad 5 jalaall 038 Tasi () (Sl
11l (8 ASigiusal

bl i) ja) s Bl e agaall (b aa 5 5 Baaadiall p Addaill 5 A bl Gl (e AUl i) S
sia e syl ol 8 carudl g A ) pall A8 JSLA (e slall s 2Ll Guaill Jie Ly Al
i) e Jalaall ) 38l caYl eIy (S0 cladlatin) ade 5 oo guaill A LGN 5 ) s all ada Ja @l o paloadll
DA e el el a8 (5 Says pnidlly a5 a5l A8l oda lgiwl e Aaalill s sl LAY (e
SIP RG-SO\ FRPOIEEC VPN JUP PR TONA [ P S IR I WP . ) P PSRN (NI BN P P PN
iy AR o glaidd Lyl Lae s a2y LSOlein) 20 55 (g 48Ul e Jalin) Cilaal ol 5 Al uils
sl il il ool Gfny 0wy D ALy (Sl 8 Al oSl A B G o 5gha iy
[5]Ad

Energy efficiency : «48ll 3¢lis

Gy Sl o) A8Uall 3o g 5l A8URY @Dlgi WY saaiie Jlse ) plaia) mal dpallall 48U G 5l aa
i) IS e b 3ga ) Jleal QI8 oy ol 83 gal 8 aSail aSaia i aladiilyy g5 ol
A8l 2 g b A wadd) 48U J e saa i) A8 e 3ol wY) g A8l il 310 cld Gluda 4L
aall e Jyanllisay idl oY sbadl oda g selal) g oy pill g 45l oy o il cilaliia) adls Caa g,
O-Say 4l A (e da jo e ddiadll Sl el bl yghing Jiiad) 8 38U @Dl (e Y]
il o sat () Lilaad eV Joay 28 Jy Al AU @i ¥ ma 6 alidd] (383 LA (s
[12].\Slgisa (g 5 A8 i

Renewable Energy 83:aiall 43l
aal o) i e ymamill i ai Y g ) et e g AU 2 ] A alial) Al ) Ll s
[12]. 4 e e daalill bl JEY) 430 a5 222l Lgilaws

120

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

ol Lall 8 Ladsms S ot ALY @l s JNA (e Ll Jmnt ) ALl s Saa aidl) 4L
AL 5 sl s mail) (e Waa 5 sty il L jeSU) s atall ALBUILY i LS (5555 AL 4
JJL——&AA]\C)—.—AGJ.\.; wall s g2 -33“5@3 allog 8o el Sod vl gd deall syl ) allgd gl

[14] 520534

Adal) luis) 3 o8 dpaadd) LAY dadii) DA (e 48Ul aSal) ey
el A8l 2230 gl 853 s sal) AU palian (pe 5D N o adl) b el gl
1ia 5 ¢( Photovoltaic Cells "PV")al sl LAAN 35k e 3 dlia ol oSl #L55) 83 ) Gl
O Sl 3 a gl oLl 3 s (e Ariaal) (R LMR) 215V e A sene (e 5 jlae Ll
5le el g la B Jsat gl ¢ s seSH Jpsall Aplons sl e 5,0 8llLgd (La s g o sl sl
Ausal) AU 3415 Cunyafd A BN L) AN (b)) ) el A st g [15] 40k S A )
EUDVINON [ P [F U JUFIVENE: B CPYre 3 HIWA PP K SN DUV o PR -SSR L, DY U <
aalll g la ) i o o 8 els Vg A8 p Ll saa g aaa DS A axdi (A 1 jral) a8 sl
el gy caial y JS Ll iy g Ay wadl] 48U (e Joaadl S0 32 WY gy Ay al) Aslaiall 8
ol € e aali g Jlas ) Adpa Gl e Y ey [13]AUAl A il ¢ ) o0 A udlie
A IOa miw o cellai ol Ll catlef ¢uga 3oaaitall 48Ul yiae 830 3] g0 canyal ¢ eliall

Dlatey sy @l 13y saratial) AU G sk e Lepad A el A8 laa) Ge %52 4iwi La 2010
2 5l Jgadl Glaas (8 Lgaa s L <2005 ole 1ic %28
o= I (Smart  Grid sl Al < Al st Jlas
Aaie Y (i & s gl il (a5 8 453 100
OS5 ot s ¢ 2005 ploa e caanaiall A8 LA e
=l gl el uludl od a J e @y 8 0 83 100 55 (55w
dde g8 g laaall g ol pall L B el a4 8ISyl da)

i e Lgaladd ) LS g saraial) AUl L) A81S5 jal ads)
[13].(2) AL JSalL LS pu

Lol LAY L) S y& Sl gy (2)J8E
2 G (G gl (a Lghaa g Lbds uua
REN21 _iball 5 sasaiall 48Ually Galdd) allal)
(17 Aada 2011 «Jiual))2010 als

(SMARTHEMS) 43Ually asait) aUas
Abaill 138 (HEMS) ¢Sosally A8Uall 5510y (st ) alaiy W jpgady &Sl bl o ohai (e e 4dlally oSal)
Jie aSlgieall A8l pe Aty 45 yaall 5 o gall A8UAN (jn yay 5 Creny 568 A4Sl il andiival) A8
AU @) Ay aSal) ) A8leaYl deddiiusa) 48Uall 5y 5l Jee 5 ¢ 40 3iall 5 a5 o) sed) ClisSa el

sl ol sedl CauSin s ) all A jo s B sk e @lld g ASlgiall 4Bl ) slas 2ie S))

121

www.manaraa.com



S Lualdl) sal) sl g 5 jland) dlae

Ol 3 AISEG g« SMARTHEMS, TM alai e ) AdlaYl Auaiaiall 4550 Y1 <l Cilanal) olils)
b G (Sl 8 AU ) JSLGe Jad Sall aalast Al Ay Jag sl 5 A8 oy 5a5 5 31
A(3)JSL LS (5 ) shall Wl oL Lagl (S0 5 Agalall <l 5Y)

Ol Uy pasi s 48D (335 A8 e Jendl (g paall 3 s L e 3 ke g AU 0 5a5 ol Ll
gl IS Ssally sl ) 51V (e L L3 5 ) 8L (g Sl oLy 5 SH (0535 g el el (53 sl
(4) JSalL LS [1 3]kl &) oS oL as 38 48Ul (e ol 3 () Jaay L iy

Essantial home agg'umes an be
oparated during emergencies.

Photovoltalc
_ celf module iy
| |
! o E¥er
= Residential AISEGenergy —
\I ggg‘g""m Z‘:{”‘m"" NSEG Refrigerator Lighting  Television

St

battery
CSall ALY ¢ 3A0 9 (318 oSy AJSEG by 48k 4 S (Sl o) AISEG  saa g 3 JS&
L5l skl el oL 48U ¢ IR gL 9 (BIAY) (3R (O o) LBl uld Bas g g

HTTP://PANASONIC.NET/ES/SOLUTION-WORKS/HOUSEENERGY : uaall

Loy oSald ((Be5)ISEYL LS A8l 53ty AUl aSall i aladind a Ul A3 | glusa 8 Ainde i
¢ 32030 A8 Jalii (el (K Cua ¢ Al (CEMS) 4ibaial) 38Ua 5l alai ) sy alall SUsil)
eleSl e Lalial sai Al lan b ainal) aladil cilalad) ais Ul (e Leilalia Y sty

Tl (A3 s 6 Jsd ol TS | gang sb Ay 5 JS

http://[panasonic.net/es/solution-works/HouseEnergy : il

el d3Ual) ailad

Db Lo el (ailiadll (e 2l dpel) A8 s

LCSsally 5 3 Jeal) el aae Jlis JDIA (e A8l 8 oSall —

La s 5 sl LSOl 5 Lgalii) (e ity ¥ Al 48U 4pwalll A8URIE ol (i) joliaa jiss —
el Led a3 Al JSLEA 5 ) ghad g Bas aul 5 Jla 8 Auali g oJlaall 138 8 Lals Laia 5 Ly

= Al ) o el oL Al Jg Lae Jlie Sy ol A8 5 lad st | jaas y fiad —
Al 28l e A8l (e Lglalgia) 4005 8 aaia

122

BRE 3J|_t|5|

www.manharaa.com



http://panasonic.net/es/solution-works/HouseEnergy

e ualddl aand) sl g 5 jland) ddaa

o= sl e aaiad Al A peaall y Al gall p A byl akii 15 yhay Wl 4y el A8l ¢ g umdaa e -
Lo LpaS (gl Pl

s e oy Adabiaall 48Ul QI e Lelysad slaie) aae 1385 GSLY) apen 8 Apasadil) A8 355 —
[14] .0 of 8 JDaudU AL Lelany Las e,V () 2l ol el e

Aseiadd) 48Ul Slaa (A Ja oY) (3 pdd1 g uaal dpndlisl) B ual)
gl C¥are 8 allall (5 sie o oY) clilhail) (e sa 3 ke (3lai (e 455K Jans 5V (3l a8 Sy
Aad) 3 55 e dBla ) 8 Y oS )+ AL Al JOlitiul o) danadie o < ekl 85 calall Jlas o el
i Ll (L s g i e 0 sale) © sa ) (e 3l gl 48U Jalas gyl o) yauall dihaiey yeae 8 (uedl]

el Al (e 3 giall AU (5 533 Jama 8 (3 a8 JSG) (sedl) Ll Y are g6 ) (e Addaial) 4

6 e ey dahaially ) ) sl A 99100 ) e (Aol Jay dpsadll 4 ) jal) A8 Cldase DA (1
4 lhe SO LSS Y Al 8 A AU aladiul A glaie of VI GS ae 5y %85 Lmidid iy i
li.c).ug_dla;'gu}g}‘)ﬁtd\ijmeédmﬁmabjﬁd\ubag;\_ﬁfu\_g‘elw\L;}LM‘;;JJJ\QA_\;:ML;
Laal (e AT L (gl ine A8SH dpnadl) 48U A12ALY Al 5 Apadl yind 3l Jas ¥ (55 ddlaie 50 (o
[8] Al 2 )l gall e Laliad) s Al & Axlly

add] £l Jira (3 ) J8& Wh/m2ly oshs 291 Juaddl g o g¥1 (35l Adhaiag
suaadiwww.dIr.de/tt/med-csp :

tdadd) 4BUal) a3 il g<a
8353 50 )50V o2 5 Ay yeS Al ) s gl A8l Jy gt e Jani 215l e 8 le o8 el £ 0Y1 —
Cld 24 5 1250 il 6 0S8 G OSan L) el dddlisk ¢ ) il 5 JISSl
Ay A e ) el Tam age LY 1A ey s Apasadil) 2 V) s Jal (e padiieg 3 el Ul —
Lo palall slad¥) g Jaall 4551 5 a3
Lo i) sl Guaddl) (alias) Al 8 dpadl) #1100 5 )08 Gl e dery 1ol phie -
daai Ay sl ol il g il 5 0 Al Jaai 5 JllL Lgaladiial 5 leall JBA ol Sl 0388 e dend 1l Ul —
D2 Ble S Lgaladinl Sy (ST Ao Al Lgild ol jluall (8 83 s sall Ul GuSe e s e (5 e )
Ao ) 8 jea ) any o6 HUDU Apeall) A8 aladin) Alla 5 45 iKY culdlaall

Al el 8 ea) Judl axdiog g site i () atuall JUl dasath gy Ll Jsma —

123

www.manaraa.com



e Cuwalid) amd)

Ol g 5 laad) Alaa

peaacdtd) AR oA o (s gint ApiSan el ABRY) (g L Lash

OSaFirst LivingHome Model

Home

Visionds )l (Swa

Heliotrop guadd! se (S

Ray Kappy :cs_texd

- s okandll
Flemming Skude and Ivar
Moltke

Al s obanall uigall -1 5 el
;LY Leaigdl s Rolf Dich G

Andreas Wirth & s ga il

22006 : dasll & )

#1994 : 1990 -1l & )

oo 4y o oL 8 1l )
+1994

Santa Monica, : il ad s
California , USA

abl.aﬂ\ - ‘_)S...m.“ é}A
Danish Institute of Technology
(DTI)

Lilall — ¢ gl 8 -1 (Suall g5
Freiburg- Merzhausen -

Germany

OSwaFirst LivingHome Model

Vision 4l oSwa

Heliotrop owaddl sie (S

Glaldia) (e %75 160 s S a
St iy [14] sl 68 e I3
b Sl el o daall LA
Jsanll Guaill ax il olad o1 5191 Josa

Home
iyl cludsy) iyl cluasy) iyl qluasy)
delufaly 9182 4 midy gl plbill | a8l el oSl adina o el Juany | Aip i LY A e gane dna p ad

Ll LAY (5 2540 (1 Legaling
12V A Gy ol e 3355 sl
Ll ¢ Sl elail pgen A "'DC "

oy el Sl AS 58 (e Aa gl L)

54 dalisay 45kl oSl (e Al
O o padll il mlad) e 25
Sl (e e Iy Sy o oL
D s 5518 6.6 gl (e dan

Lebigady el AadY) o 53 ST e | s Jalay Le (s <5518 200 Hsns | Ll @l 5518 9000 Led (s 5inall L)
REFPHPLIN S UG (e 710 | Al dny o el Sl (il Aally
[12] | daso o axlaghod oy o2 jaadl Guily
Shes dgpal
BELIREL
oYy
S ki
[12].AL&
palilly Lpwadd) 71519 (8)Jsd
[18]. 34l 4y gial)
Tl e Ligaall LSAY(9) s
[19].oteual o o gl LBIAN(7) S
[17] ¢Sl
Asadd) 48Ul allii o (o giad Ayl sl ALY Gaars s (1) Jsa
124

BRE 3J|_t|5|

www.manharaa.com



e ualddl aand) sl g 5 jland) ddaa

datcl) S Lgy alani l gda g ASlgrial) A8l Gl Lgd iy A 3 A 1ald
(sl 5 508)

IS (s grdans ploan s w5 Adima b pe 5 o 53 b e 2 230 (e 45 (%4170) A saa ) JLia
5 (2) Joaalls LaS Ll Al 5ol 50l 5 Wanae 55 3 ea¥) Ly aasisdll cleld) axal Lgd asdl o0 L
el ol 5eSl A8 jai e Can A Gl

o s/l 5 sLSIL Lia 53 AS0gunall 28U CRPSIRTYS Sleall 5 )38 5 eyl 2ae Sl
L g Jaall
0.66 6 11 10 sslial o
LED
26.48 8 1655 2 sl
12 24 500 1 Aol
0.075 0.25 300 1 LAl
0.2 0.50 400 1 Sl
o s/l 5 SLEIL Lua 53 Agiunall 2L Glelu aae leall 5 a8 3 eay) e el ol
L g Jaall
0.6 0.50 1200 1 Al
0.7 0.50 1400 1 S
0.5 0.50 1000 1 3 Ka
0.68 6 20 1 Aliie da g e
0.2 4 50 1 sy
04 0.25 1600 1 PRI
0.75 5 150 1 O il
43.245 el (A ASlgiual A8l s
1297.35 el (8 ASlgiial) A8l Jlea)

e Sl J9 aleld) s g ¢Sally Laadiual) 4l 4S8 31 gl g L) g (2) Jsta

sl datealls Slea J<! agall |8 ASigisal) 48Ul Gl A
deadl cilela dae * Sleall 3,08 * 5 3ea¥) axe =a gyl 5 LSIL L 5y AS0gciunall 48Ul

= 1000/{(<leluB) * (<5 1) * (Qlans10)} = ol 5L selial) s ol La sy Algiundll 23LLal1m
232 /bls 51 0.66

25 fbl s 5L 26.48 = 1000/(8 *1655*2) =4 sy/dal 5 5Ll Canill Lia 5 ASlginal) 23U

o551 12 = 1000/(24 * 500 * 1)= asy/h) 5 5L 42Dl Lia 5 Algional) A3kl m

52 /Bl5 515 0.075 = 1000/(0.25 * 300 * 1)= o sydal 5 sl LAY Lye 5 ASlgnal 8L m

25 /hls s1$0.2 = 1000/(0.50 * 400 * 1)= a syl 5 sbIL L sall La g A<lgiial) Zalall

125

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

23 lhl5 51<0.6 = 1000/(0.50 * 1200 * 1)= ase/dal 5 sLSIL Alluall L g A<1gtuial) d8lallm
232 /a5 54S0.7 = 1000/(0.50 *1400 * 1)= as/dal 5 5hSI0 Gl Lia 5 ASlgtsal) 48U =
o5 /bl5 51$0.5 = 1000/(0.50 * 1000 * 1)= syl s sLSIL 51 Sall Lua g3 3<giunall 28LLY m
o5 /bl s 5L 0.68 = 1000/(8 * 85 * 1)= asykal s Ll Alatia A 5 pal Lia 53 ASIgiunall 3Ll m
232/l 51€0.2 = 1000/(4 * 50 * 1)= a5 LS 53 QU La gy ATl A5l

25 /Bl 1€ 0.4 = 1000/(0.25 * 1600 * 1)= asy/kl 5 LI Aui€all Lia 5 A<lginnal) A3kl m
o /55 14S0.75 = 1000/( 5 * 150 * 1)= a s/l 5 sLslls ¢ 53 5800l Lia 5y ASlgionall dilLall m
:[20] 44 B Asigioual) al) dad il

Leis 1881.2 = (55 1.45%1297.35 = sl 4l ;

sl AWy aladiialy Algiod) ABUal) B 4 5l dad s Yl
A 3l 8 3gal) 5 selall s oSl 85 o gl ASlgt el A8UAN 5853 oy S uually KA Akl ladiuly
.(Ashour, 2006, p. 226) Jsdill 5,55 Jell clelu palaly %40 dwi alsil ;) (<l 4
Dbyl BJ_QA\ ¢ 5= T2 Sl Jgaall g dsaly (,SA_UI el all Empa Dl B_)—GA\ plasi ) C)_"\sg

(2) Ui LS 14 0
ey Ghe plas Juiis) el prdd e 2 gl g 5
4 ° ° ° ° selial laiin S)ei

oS laind 3 g
2 °
selual 5

£108 0ST Lgalaiin 7 il JlaZin) 53430 £ 55 g (3) o
elial g oS et (p Jlen s beliadl] e 5 jeal day )l gling Jsaall Gy
5 sl latay e dfdelu il oIS 129735 = dakai¥) aladiul () pa Al ) A8 Lé e Las
=2.5/1297.35 =4Sl d_alai¥l) aladt ) o ay & adgiall o a5l A8l (5 S5 lld 5 %40 Al
edfAelu 255 518.94
778.41 = 518.94 - 1297.35 :ASAl A aaill) aladi ) 3ay je 3l (3 Al ) L8 A e Clsa

Dl L, &l 550S

Al ] oo lal e 4

(9.0 w3 sl Gt [ 9. 2) Nl VI Dl s .
2.0 00oe 0}
30.0 100-51 s
6.0 W00 2
70.0 350-201 o2 »
500 650-351 o0 »
1350 1000-651 L2 »
145.0 1000 L2 ,SY e 2 b
[20]. #2018/7/10 ki Wia sl gl & a8 jau (10) JS&
126

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

105 + leria 72 = (LA 70 x 51 150) + (L8 36 x5S 200) == s5lS 350 s dnally ddall -
leia 177 = Leia
Leis 447 =270+177 =(La 2 75 *300) +177 = 5508 650 (S dnall dalsl) -
Leis 620.35 =(La% 135 *128.41 ) + 447 = &l 5S 778.41 S~ aall dalal) -
Leis 1260.85 = s 620.35 - Leis 1881.2 = 4alill doigaile -
i 15130.2 =12%1260.85 = il b0 i 53 2 ) 28 il 2l
[16] tsh S (Sasal 5¥ 5 3000 Jally Lelasin & yiball Zakai¥) dad gl
. 0¥ 1220 Juaiy) el -
1780 = o oSi o S ( $886)+ L) 2 il e i (5*$82) + (4* $121) tel—a) o Saisa a5 -
¥
e Aad 5 il g GO IS Aadai¥) A 2l jil o Lexia 15130.2 45 alall DA o 4 58 2l A (e

, Assadl) LAY aladialy dStgtial) A8l A b gil) dad cilaaa L0

PVWatts  gebi s ol s il y sl g o sl (8 oy pall 5all (e el jeSI 2L Jais gle il o3
= psll (B pmpall Al e L oSl Zli s gie 05955 gy (9) Sl = se 54 LS Calculator
. (NREL) ps/ < 55$ 5.6 = 12/67.339

20 8L si% 7.7 =56/43.245 = o5 D5 43,245 a5 A lhaal) dalual olb el

[21] .lesis 5300 = e 6 X986 x 1634 sy &l 5 265 5 38 Gywsadll AdAl jrus

dpsad LA Luad zlind 13035 2.8 4412 4.96 = (0.986 * 1.634) / %+ 8 = dexiiusall LAY 220z
\eis 26500 sy

rb ) 2ae clua

AUl el gally 4y aladind &

il 24 =l i e %50 =4l ¢ Aud ¢ %00 = sadl Lllad

delu el 150 = 4 bl pas ¢ il 8 12 =4 jadll il g8

5 47005.43=(U sael) 11128)0.92/43245 = sl il 25

sl 979.28= 1524/ 5 23502.72 = (A ad) §1,3) i) 0.5%47005.43 =iy ladl el o
aclu

Aty 2= (R el i 68) 12/ (il alat) 24 =3lulid de sana JS (A il jUaill 22
e sane 6.5 = (3 tadl 222)150/979.28 = Asbudul de sanall 22c

CAes 14 = 2%7 = clad) sxe

Loadl) allail) A s L Lad

Lesin 26500 = 21N e -

Lesis 1200= sl ¥+ aliia -

[22] lesa 11880 = s A€ il -

127

www.manaraa.com



e (ualdl) aaad) 05381 9 5 jland) Alna
. lis 72200 =14* [23] Lis 5300 =<l sy -

Leoia 300=4u6 LAY cudis clenals -

RESULTS 67 339 | Leia 600 =Dl -

W= print Rt
(L
Month Solar Radlation AC Energy Value = (‘L-L.‘-m dalal) L;JLA;! U}—S" \‘\‘3—’}
Jansuary M 4118 NiA O S5 L422112685.256
February 70 f 1"""'3"“'“'3.”35"‘3
ebruary 498 470 NA ..‘54.:3 ‘aJ).\LSﬂ 2ia L} ‘
March 555 5798 NA
Apri \eia 22574.4 =12* 1881.2 =
May 74 8,673 Ni& . .
June 707 s.654 NIA A;umus‘ e\.}n.\” 4\315.} J\J)Ju“ e.\;:u ‘AG_.l
July 7.04 5.824 NiA PR S U S S
g - ; _J.@.u\Wju\jwa\Aq
ugust an %507 NA
September (1) 6,308 NA
October 502 5.026 NiA
November an 428 NA
December am 4,228 NA
M nua
Economics
Average Retall Electricity Rate No utility data avallable

Performance Metrics

Cagpacity Factor 17.9%
[15].PVWatts Calculator gk da g 4 54) sl S L) Gl (11) IS4

-

sduadAll
IR (e A8 53 AV (il IO e A8LAIL Sl a1 i€ e slaieY) o5 A fa ) 38 ) 5l) o2a 8
i) A 5 caat i) gl (e 5 agal) AaUal) Dlgia) (e QU laiind dakil e LS ekl Hlasia)
=i 5.PVWatts Calculator gebi ddaul s (e sall el 6 SI U] Clua 28 ¢ duadll LA aladiuly 48U

NlSE e a5 (g L) o) 8L b 5 Ay 58 A8

;g

O M5 Awalll ALK soaatiall 28Ul jalian (e BaliLY) ardasi g AdUall 33 gaaall jladl e Lliad) -
el el IS 8 Lgila 5l S L) il

ASlgiall A8l lea) (10 %40 (A S 86l LS Aadail] aladiinl ey (Susall 3 ASlghu) A8l b5 -
£V e (peadiindl 7 5 5a vie 3 jagall ALl 58 55 JYA (e Lgaladin) S8

sl 5 Cayall allas s A 028 st ASIgTunal) A8UAN (e Ba3me A€ 2aad e SN Aalail) Jans -
%61 G colile (Al Jaai 5508 2l 5eS 538 gy 43l Cum Sl aUail 5SY1 6 all G812 3aal 8 5621
Sl 8 ASlginal) dpa gl A8 Mea) (e (12 ki)

Lsad 22 dpaadl) UDIAD) alodinl Ads b5 el A 5 <l g 43006 2y 4810 Al A 2l il AplSa) -

LSl pae Alls el el oS i (Sl LY (3 o I amy Loy el daasi 0l g

128

www.manaraa.com


http://www.electasolar.com/product-category/charge-controller-%d9%83%d9%86%d8%aa%d8%b1%d9%88%d9%84-%d8%b4%d8%ad%d9%86/
http://www.electasolar.com/product-category/charge-controller-%d9%83%d9%86%d8%aa%d8%b1%d9%88%d9%84-%d8%b4%d8%ad%d9%86/

e ualddl aand) sl g 5 jland) ddaa

a5/ 5518 1000 (s el sl el LSl Jamy (Al ASll Slaal) & 48U b 55 dadail pladin) Juady -
Aadail) el dad 1 yiul 3ae J85 el jeSI) (ClatS) 5l b 53) die g oLy e 5 5l &l 55 G

D5/ 5518 1000 e el seSI LeSginl Jay A Al el Al 8 Aalasl) ol dad ol jind 320 a3 -
DA el 5eSU 553 oty Cm oLy jgSI A0 aliatall Al LA aladin) 7 538 Gy ol g Al (g fagi
A JIs5 ellyy ) A yall il el plial) pre o Jany Lo o Al s (il Lo (il a g el <) 38
5 aS b ) gy plail)

Aabaily (Ssall Apnilly LY (S o LaS 81y Sinall (8 ASAN AdaiY) e aladi) (g )5 el (0o o -
dana s el Aaph s Aalai¥) sdgd ZLiia) Al jal @l seny La 6 jgall s belua s Capall 28Ul 2Sail)
ety Al ledad) g 4y Adapaal) A3l

gy LY (S o e Sl Bl JalSl ey 5ol il dpnaldl) LAY aladiinl (g )5 pall (0o gl -
alaill <Y 48l JE6 oy oS (e Jadh CaySall 5 s

 Sila gl

Ol o s Leahadinl (o (aLa®BY) ilall 5 Al Lol 8 5 48N 5 58 gall dalail) dpaaly o 300 o sl i (pe aY -
G plsel Jol aan Led saball ilall oy o5 Gilaall JUilly LaS s ) 465 (10 %6 daas it LSl dlle LagidlSs
ALl 5 5 e dadall) el alasil

Oseddiune o) 0 sSlla agrran (Y 2 3V 5 Lye sSall il pall s ualal) S il ) e o sl ii oy -
Lo yig Al aladind Al yuladl) £ ol dal (e 4000

4 sal sagaall o jladll (m i g A8l aladiuY 1305 55 (SOgIY) S glull g slaall Jaad it ga e gill an gl -
cna ale IS e Al Gl puS 5 eanl)

Clabaadl jsdais cJlaall 58 (A dadl) S A jlaatd 485 dahil o (g g dgn oSa Cle gyl 75k -
e 5 el Gl Al e dradiall Ay puall alaill 5 L) 58 ea

o Lge 32Uy 5 A8l b o3 Aalail aladiid dpen) ) La s jeme b oyl ol e 5 jagal) A8l A 0 -

A GY

el
rdalad) i)
1999 alass daals ¢ ituale Ay 10/0ks 5 jland/ 4 o 1S3 Luis (e Aall (Jagd) |1

- Al Sohail, Osama kahtan. Benit el zakaa fe alomara . Bagdad: Majester, gameat bagdad

. 1999.

Aoy el eae 4y span LSV lsall bl o lgulSeily an ol 5ST 5 )63 552 dana ((Baliall 2
2004 58l dxala ¢ yiivala
- Al Sadig, mohamed halawa. al sawra al technologia wa enegaseha ala aliat al mabany al

zakia. Jomhoriat misr al arabia: Majester, gameat al gahira. 2004.

129

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

35S0 Al 158l Arals | jeae & Gudatll (o jladl apds Aediiall L) L ol 935 8 g JWS i 3
1995
- Sharf, kamal disoqy. Tacyer technologia albinaa al motagadima tagiem le tagareb al tatbiq fe
misr. gameat al gahira. Duktura. 1995.
finale Al A all jeme &y sean islonall JSil ) shi o o sleall L ol iS5 pilicCpmin 2ana «J5 4
890= 2011 . _» 3Y) dada
- Kalil, Mohamed hasan, Tacyer technologia al maiomat ala tatawer al fekr al meamary,
Jomhoriat misr al arabia: Majester, gameat al azhar. 2011. P89.
Ay A all a4y seen L olend] SSLT g 6k ol 23] 6l o L83 5 jlend) 2ane e (Ol gy 5
5-30= ¢(2012) . 3Y daala ¢ sivala
- Redwan, adel Mohamed. Al omara al zakia Bain al wage al wazife wa al tashkil al
meamary, Jomhoriat misr al arabia: Majester, gameat al azhar. 2012. P5-3.
sty i Ll st 5 LEY) ao — doltisal] Laiill Guinil JiaeS sodaial CliLL) 2 el (3586
8902 2015 el Aol ;i gl Lo el )
- Falag, Salmy Rashid. Al tagat al motagadeda kamatkal le tahkiq al tanmia al mostadama-
maa el eshara lehalet el gazaer wa baad el dewal el arabia. El gazaer: gameat al madiaa.
2015, p 89.
LI gicd) 205 475 Al 2SS (6 o oS sl Guhi] JRraS T8I 5 jlend)  n B23le c2enl 7
Ao= <2010 a0 dasla Ay jall jae & geas | 20V il Lblas ) 3 ALl
- Ahmad, magda Badr. Al omara al zakia kamdkhal letatbiq el tatawer el technology fe el
tahakom el biee wa tarshid estehlaq el taga be elmabany deraset tahlilia le tagiem el adaa.
Jomhoriat misr al arabia: gameat al gahira.2010, p1.
Aaltiwe 4y s padi Syl A Dusadd) DAY pfasie) Clinhi fwdi GLI | pie siheas dsess 8
1402 <2015 38Ul daala ¢l janll 5 e8] Laadil) 4 a0 2l jeae 4y ) sean
- Mahmod, mostafa monier. Aliaat tafeel tatbigat estekhdam el taka el shamsia fe eigad
tanmia hadaria mostadama. Jomhoriat misr al arabia: gameat al gahira.2015, p14.
o) dn ) pae 4y seen Dby dalsed o Clasledd) uac (65 jlaed) 2aae Jie dadls 9
2004 58l dxala <ol 53S0
- Salama, manal Mohamed. Al omara f easer el malomat bain al awlama wa el mahalia.
Jomhoriat misr al arabia: duktura, gameat al gahira.2004.
«(2009) ._alal dadla Ay jall jeae 4y sean ASH Sl manal julaas and Aalad B s s 10
Ao=
- Hanafy, nirvana osama. Oss wa maaier tasmim al mabany al zakia. Jomhoriat misr al

arabia: gameat al gahira.2010, p1.

130

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

2003 .laiy daala ¢85S0 Al tolany | La o oS5 5 pland] (J gy 28 Ll 11
- Hoshiar, kader Rasoul. Al omara wa eltechnologia. Bagdad: duktura, gameat bagdad.
2003.
1k )98 (e G
Al 28N 30 oal) Aadaiall | sonaiell d8L) Liiwe ) Jeadl s senall olia Fan oS calligy 12
Yo
- Donald, Atkin, targamat hisham el mahmawy. Al tahawl ela mustagbal el taga al
motagadida. Al monazama al dawlia leltaga al shamsia. 2005.
<l Y dal yiad Aobatl Al Aaaciial) BU1 cdbadl e & gadll g clul jall @l ) S .13
15022011
- Margaz el emarate lelderasat wa el bohose al esterategia, afaq el mostagbal, magalat syasia
eqtisadia estratiga, al emarat, 2011. P15.
6 222l (Caalll Al | Aalaiall dgaiill JaY L) dles 8 s02ai) 28U dpaal | a5 deas (Jals 14
.203u=.(2008)
- Sahel, Mohamed wa taliby, Ahamiat el taga al motagadida fe hemaiat al beaa lagl al
tanmia al mostadama. Magalat el bahis, adad 6, 2008. P 203.
YT e kel ¢ 18 aaed) gl gall Al Alae Jlal 5 cilaas Al AL | il deas blall 15
- El khaiat, mohamed mostafa. Al taga al badila tahadiat wa amal. Magalat el siasa al
dawlia, adad 164, mogalad 41. 2006.
. Easy Life Technologies company pdf sl 4 )il 5 o)) e e 16
- Maktab omran wa el shirka al monafiza Easy Life Technologies company pdf.

Books:

1. H, Morrison .Digital Video / TV, A.E.C.T .Houston: National Convention. (1999).

2. C, Binggeli .Building Systems For Interior Designers .John Wiley & Sons, INC.
(2003), p129.

3. Fisher, Ernest .The Necessity of Art .trans: Anna Bostok, Penguin Books, (1969), p7.
4. John & Sons Wiley .Introduction, Designing For a Digital World .(2002).

5. Michelle and Schodek, Daniel Addington.Smart Materials and New Technologies .
Harvard Universities, Architectural Press, An Imprint of Elsevier. (2005), p114-115.

Articles from Periodicals:

6. Amir Sanaee .Smart Home Technology and Architecture . Iran: Department of art and

architecture,Shabestar branch, Islamic Azad university, Shabestar, (2014), p2.

131

www.manaraa.com



e ualddl aand) sl g 5 jland) ddaa

7. Borzooeian, Mohammad, Passive Solar Design in Ecological Houses, Department of
Architecture,Eastern Mediterranean University,Northern Cyprus, (2014), p1.

8. David Bregman .Smart Home Intelligence - The Home that Learns .International
Journal of Smart Home, Vol.4, No.4. (2010) .

9. Ashour, lbrahim Attia .Energy Saving Through Smart Home .Alexandria, Egypt:
Electrical Department and Computer Engineering, Arab Academy for Sciences and
Technologies. (2006).

10. Robles, Rosslin John .Applications, Systems, and Methods in Smart Home
Technology: A Review .Korea: Hannam University, Daejeon, International Journal of
Advanced Science and Technology Vol .15. (2010), p38.

11. WCSD, World Business Council for Sustainable Development .Energy Efficiency in
Buildings .(2010), p2.

12. Harrison, Michael Wigginton and Jude, Intelligent Skins, Architectural Press , an Imprint
of Elsevier. Linacre House, Jordan Hill, Oxford, UK. (2002). p8-12.

13. Sinopoli , J. Smart Building Systems For Architects, Owners, Builders and. Elsevier
Press An Imprint of Elsevierc, Oxford , UK (2010). p129.

14. Guzowski,Marry.. Towards Zero-energy Architecture New Solar Design. British.
(2010),p29.

Websites:

15. NREL .National Renewable Energy Laboratory .available on
https://pvwatts.nrel.gov/pvwatts.php( .Jul,9,2018)

16. http://www.cpas-egypt.com/pdf/Mostafa_Monir/Researches .pdf: (Nov,30 ,2018)

17. https://www.pinterest.com.(Jul,7,2018).

18. http://lwww.arkitekturbilleder.dk/images. (Jul,7,2018).

19. http://www.ecostructure.com .( Jul,7,2018).

20. http://egyptera.org ,<llivel/ Llea g el Sl (39 40 auliii jlga (Jul,9,2018).

21. http://www.electasolar.com , &S/ 45 udi (Jul,9,2018).

22. http://www.electasolar.com/product, (Jul,9,2018). at 7:30 pm.
23. https://nasrsolar.com, (Jul,9,2018) ,at 7:36 pm.

132

www.manaraa.com


http://egyptera.org/
http://www.electasolar.com/
http://www.electasolar.com/product

