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How it works

W

Dancefloor
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floor madeu anda semd sm:nll electrical current when
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NANOTECHNOLOGY APPLICATIONS TO ACHIEVE ENERGY
EFFICIENT MANAGEMENT IN BUILDINGS
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Abstract

Nanotechnology is not just ordinary tech-
nology. It is a diverse technological field
covering many applications in different
fields, especially in construction field. Na-
notechnology has introduced many appli-
cations that have helped to make large de-
velopment in architecture to provide solu-
tions to many architectural problems by
improving the properties of structural ma-
terials such as (concrete, steel and wood)
and providing new structural materials
with high strength ,In addition to improv-
ing the properties of non-structural materi-
als such as (Glass - Coatings - Insulation
Materials ... etc.).

Nanotechnology has also helped to
achieve efficient energy management
through the efficient use of energy by pro-
viding new solutions in the areas of ration-
alization, storage and energy production
to conserve energy and rely more on clean
and renewable energy sources.
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The research paper highlighted in the ap-
plications of nanotechnology in the field
of energy management in buildings
through an analytical study of a number of
cases in which advanced nanotechnology
applications were used to achieve the ther-
mal comfort for users. Nanotechnology
provided insulation materials with charac-
teristic properties that helped to 1solate the
building well In order to achieve a com-
fortable internal environment for users.
Nanotechnology also provided low-ener-
gy and high-efficiency lighting which
helped to rationalize energy in buildings
in addition to nanotechnology applica-
tions in energy storage that provide the
ability to use stored energy when needed.
Finally, presenting the application of nano-
technology 1n the energy production field
from renewable sources such as sun and
wind, and the innovative solutions that pro-
vided by nanotechnology through the gen-
eration of energy from sound and move-
ment.



Journal of Engineering
Fayoum University
Faculty of Engineering

Vol.1
FAYD M UNIVERSITY JOURNAL OF ENGINEERING
No.1 2910l wnlo - cuw il Al e
Cuqu Loy Cuan Cuale ¢ung
Blall ghlially cl Al Ay all da) 5o S ady)l ygu) sals)
a5l Analay duigh 48 8 dialy A0 JPYEWREWPOR T AN
E.Mail : eng.raniaelsakhawy.res@gmail.com
Aol Aaalay A avacailly §ylaad) S Qe agana qilgy) /o
E.Mail : maf00@Fayoum.edu.eg
psal) Aaalay 4y jlenal) dusigh) (pujda 74 daal motaa [a

E.Mail : emo00@fayoum.edu.eg

o> 3 o
IA).IJ-‘:! alaall oLl Alsa (\) A4

50



Chainats SISl sl sale] Byl aadl Gy
o LeHd eae Ay Laypen alaadl afsall
e Liads ahall Aalll st 8 Zealol
Siaall 5S alall d.lal_ml\ = E\J;.x_ujj Ll
Ldayl Jow gaal Lajlacly sosl) sale) e
¢ U ac Cpaailial Jg¥1 L) (5S5 of ang Al
Gk 35 ol s (3ind 3 Aalasad sLad)
A5 1 agehe ) Dl

,bled s 4au.d Zzero—waste philosophy ) )
e Blaall ) g ol sale) e g gl 1y
pies lellorin) am (530 B0 = Lgnalainly Syl
CAIPCE NESEVR SORINEELT UL CRP WL PR
el

Laysti aladdl dlgall 3l Ay DA
sale] (@ydal dliday LUA d.A.C o Lpailad
(6w CLLLI.»:\} a_ﬂ_a\.o_ﬁ\ )la e J.I}.J.M
Leo ,pylall glaliadll 8 e\m)d A\j_,d\ Sl 4,08
aagll clull ¢ Ui uJ:, Crailal) ELA\ Jlaall ety
Gl (oA gl daldie Bagda dlga aladi] g
o Sl dalris

sdg hal) dapl -

oy apdlly A8 el ASeY) dmeal) e
b dyald 4l standard 55 (ASHRAE )elsell
aphall Al ge Lyl e ed ) Aial) Ala) Gl
oo wball Sl e il Jels 5y el Ll

Sy Apedilly T gl gl Al

aball dap Jie ddy e 3 Aphall Ll s
Lﬁ)@‘ Ll c\}.@J\ Z\S); ca.]}L‘)S\s Lﬁ),\)ﬂ\ tl.a&}!\

51

W Bhall Bl algally dandal) clall alge ) Y
qj\j.d\ ByaS AaS cllginn oda Ll 8 aadns
eyl d)hall dlaal) G Olasal 3aaaa il
Lijlae Crganig 48Ul A_AJ\ db S Sl dab
S clanl el e e ally saaie
O o5 (ray 5 e iali o‘ﬂlﬂ‘ (o aell Legalss
S @Al sl e Jany ale Jue JS
59 Alaa Jaliatd)

Capels 235, clpantll el dgalge 8 ae by o Sy
Apcalal) Al sl 8 3N Gl ST Leses
sl e LS,

Gl L) algal aall SLody) ola Gl a),ay)
sl Dligivn 3 Craas s Al Jailad
il gy gl ae daliy Ay al) ahl)
. 3yl

Bda dlga e sl Al sda aags Gl
sl sale] Jiaig Aayll 5ol (sgin a8 i Al i
Adlie sl dge Ao Jyamall Blugll (saa)

1dadial) —

ey ehpadll Sl faw el ) @l
Al jalas aladin) Jlsy Aanll daa dlge pladiuy
Aaplll Jids ¢ plall Gl Al Jsall 4 daliy
g o)l ay ol A LAl Aalsiy) 3sanl Al
A e Juail (sgine Gaiad 8 sl Zlie JIYy
Aaadiinual) Ssall Pla (e Leaial Sy Al ¢ all 4))5al
Alaag Gl Al daa 0580 Gy Aady gl (8
Lae AgylaY) cle bl of AuSull cule hall 8 duaddie dg)ha

LAl el e Aaalil gy)al) ACEA aliise Ja i



ane dalall 5S Vls (el dansi 5 adigall Cilaasa e
Y sy Gl

daalye oo WY Sladl (B dgal) sda (e Balinudl
Al dphall Aduasll dae gl 3)hall Jie lpailas
(oo i) ey (gyhall daall) (gyhall Jidl) D leles
csiall Gl Jlall pailads (gihall Wl (e sl
Sye dalaS Apad) dba gl Jo JU Galain) Sy

Ggphall dal)l 50 ad))

A hall el o jise JalaS Ayylal) Lluagil) V-

@hall sl Giadl saldl Aglas s Bhall JB &
B Wl sl daai s S iy adaiae pe
O e Ul EDE PlA e 3lall Ji Giaay 3lal)
@hall daal) (Jpagll dhadine o Wajia W Jes
wal Wjliels Aplall Ldaasl e Gandl 35" Lyl

Aphall dalll s e i Iy sl Jal dele

e i ) i salddl dpals o dphall Alua gl
b dale sas = phall B3 daae s ¢ phall Ji
dul sale daly alll 58 PA e
sl s e phall JE gl Sl Zaillys 3al
phally Ml Gdle DA e el b Gaay 4l
Gl aal b ) Jala) Gl (ge Jaim ) ddajaall
aalial g hll (8 dphall dahll aaey Galeadd 4
cldl dedd aall SLEAY) (e Y A LT Ak gl
Gleagl @b dsall dglall dalll Gdsi aex A
Shall Al (8 lewiad g sl Jie phall Ayl

Tlzidie Ayl Aglia g cld ) gan Ldlagiul

53380

D2

A Jie Al dpads dalse ) dalayl " Gudlll
salall o Jsaall Jay cldal BRI el
Sl

(e Aesana ) (595 aall Llalall Ll 3)ha dap Bl
Gzl ) Gl Ji phally gy gahel)
aS A pal il harua (alias] (@il Pla Gliall
S Dbl b ols ol aie ol awa 8 &L
S daai o Sy Aliall 3yadl) Lalids) colad ) cculands
gty AlaY) dasd) scae Ll s laes i)
2 shie pal) Gadlall o)l (gl

O Lo sl L olis Al 99 saaiall LY s )
gli)) oo il aanl) hiuall dags Yoy L YeoA
Ll (BLS) Jasdl cilebian) (S Ll Ally Byhal) da
o) gesy dhall bl lual) axe abel
iy Al gradl willy Bl ey ity Gilall
aally sl Bual 38N (gradl amlly dlaauy)
L gl

Gudll lhal ) cladglly Abdl sl e b
g ald AL el e (IPCC) Al osSall
gl Hlaal e ol Jdeld fleal jSudll daglads))
Glagind) sl o L el pmgs phall Aap
O5Ss of Y aigl) ASall. Al ol lgaling
1aa "l oda Jia e elaadl ff Jalaal g1 sy
Jsa HLEY) Caad Yoo ole The HSE  aiayh L
lan)) asanail) Alaje & Canlie (S Lgiulaiy Alladll ¢ Ly)




M

gox e

Say (low-tech) dlaps 46 aadis gl oda
lealiy Al o V) aad) (allas aly S5 gl
st Alle L g3l o Uiy (o3 Jysail) o

Mo il maal e gaa3 @llall Cagal of die
D Bias elsw a o dasially 4aalil) Shaliall Llee
i Liads Adaall slsall e slaeYl Gulall D46
Aasiny Jlad) musy olall e eldl AP sl
sy il il dysdl s VI DL LEY) g
el

delia A liml) dewly Lol sale) Clilee Cinpl
e Lailshs Asall o3gd (Basntll agis (AT Y laas oLl
OY iy Aleall 038 aaii iy Jla gl e - 3)lsall s
N saladl Qi e Aaal ST Gl oy (ysutl

(bl — jiua il ) BNAT CiagS ueail) Sale)-1 -
: zero-waste philosophy

Zero Waste J8 (e (©QLls — jia) Aaulh Cagyad o
o by dye Eus International Alliance in 2004
b sl Gl SLESY s Jany Jlab e liin] (DA
G Aaltiad) Al s 3Klad agilojless agiba

LAY AR5y 1o Daas sl dlagall dlgall aaas

Glileadls Glaiiall Byloly mpanal e (llii — jia)
Asall o Lalially clli Lew Ay cuiatl dagied)
o el L g leihs o L paoy ghalaiuly
23 5 elsedl o el 5 (D Juai Al il yutl) ages

SRRSO | |- PR [ POV [ R e

53

Gyl a8l e M Gna Al Gl
o lealatiny Loyl ~Ul Lae oLl Mge 8 Dol il
Bale) ¢lld angl et dgyhall daly)) Baiadd )lal) Glalial)
palud B palliady B ol dlse ZWY gl g
G hiay daliuyl Glhiey dphall dabll Gaéss (4

)lsall (e daaldl) Jlady)

tagall) ale)-v

& L) Al elpmdl) plaall aagil sl 038 Ll 3
o3 Angll b aseailly Al Sl Sl clobeding
Pl e peeadl 385 e sy celuaddl 55
W5 aleal) lgall alasind selall 8 oy alld) apanadl)
ppaaill o L bt Jialy Alads 380 d5ph Wyliel

RREA

Jia slane alise sl aloall i (a dlga pladind sale) ¢
Saall 4ng maal izl LalaY) JSbells LY
LAl

oy

sy o) 4y Cledina) i ) puaglly jazal)
s Dogatly el oA oy WSE ¢ salall callidl e
& Lpme Ll M) G @l WIS dgpaall el
Y A Ayl Gkl 8 gadll ey cagililia
Lashill ClSaly sl o led Gllaall A (ggias

D% %A ) Ja sy

lasis ¢ Leme dalaill cilshad 5l o cblad) Caas ¢
0 Gaad e oLl alsal Caas

.:.S .
ASi dae @
d}a:m °




(afinall oLl pualial g o383 ddee Ll il
S lealatind sale] oSa Slalajlly Jlaiy ¢ (Sar Jialle
Ll ol Lo Jal) gl dgleall s3gh UYL L sale)
U85 g o ol L) S sl Slges LN 3150
3 A Ba Lyaeai alely alsall 038 i (e <A

- e S Lgalaaiia

i M ¢ ol o Ay olall Jie ) lsall @l i
)l DA el e ) Akl S el e
Widags asiil ald apeai ) gliad Ll LS o dal

V4
ol

g had) dapl) e didsal il -v-y-v

@ A Lald G dAm AEK latiall e S
bluadl dam @by Gpally shall Sy Jid
daglie Lia gy Lae Lgalish G e ¢1sed) JI 31 agail
AWE 8 Al Ll Bl e a2l Guall dlle
A sy Jlaiz

Jaglia sale (alld Y e Adstiialal) (8 MU Jic
Oak Ridge National Laboratory J lags 3))all
7.85 ) 651 G zsbd Aphall dieslie ded ol
@b JE) dalas ¢ o 00 oy il e AL w/m2
ax e 0.15 W/m2KJ) 0.2 W/m2K
Steven Goodhewa , Richard J o a8, <4l

Thermal ighall  dduagll  oli  Griffithsb
0.667  (sslus Straw bale (il AW conductivity

bay 60 kg/m3 Le8li< s w/mk
ity . 600 J/kg Specific heat capacityiue s
O il gl el gl il NG of I cludal

Density

54

el Llgasall 550 b Allgiunally witall gy Cayyaill 138
Aldy ypeS cllal)l e saley DAY dalll g
'?‘M e ola L ‘530 ¢ Ly cabladl) Cll’s\ Lﬁ.\uﬂ

Cossl Aaals Al uas OIS g5 (Y) JSS
RPN E A REATAR (Auburn University)
ol ) L1528y il 1) 0o Bl S Tt
o355 gl ila) aed dala cllia

4y Oremadlly GpSiall (Sa saaall o)l s28 maiy
13a das adu ZEY Gaay ¥ s @l e cll
dclually dngdS¥) galal mey ashy (Jsadll Y
dsasll dlad ol @la (g Lalad)s delaalls

M oS el ce Jabeall 3,540 Lagiia painal

:“Densified Waste Materials” <agdsil) —Y-v

G ¢ Ll Aalled Bpilay agins SV Gkl
iy Gl & Ssall @l aagy sl sale) Sy a8
ade Blaall alayy o o VL Y Joatd adle Larial
QI sall daia oy (Al Ayl dliag Jlaill (e
salally A3lie IS, el AU oSy S8 Aaliiia Ba
D5 (90 Aia¥) sald) Las opillall US dy cdglaal) U
e ) i of oSl Aoy L el QK G




ASatlly dglendl 038 ranst ol yualial Caslladll sl
S oiall Adleall Lalill 5 ) o ZAEY 5 055l

salall Glbia (ary dlgall a3 Al padall Glilee e Loy
0SS o oS Al clilie JEa) Juw Jted Ay
sale) iy of o Jlesiul) 3 Basane cillay i 5yl
olatl s Jlo Sl ol Ll 3ES LIS

) s el

il el o8y Gudl iy 5N) el aasi
g0 1ol s 6 Agmgtha st lma i 1 5201
Agricultural aul Cayaig sadaie Cliphd 8 a0a00
che Dras A sl @l Jii (Waste Panels
Chsas (e Al Las slidly GEY) delial (an)s aliiuag
53 i LS aniid) Al A9, delaaly Lol
L sl iS5 alatiady o lll of Jall 2 0 ppieas 4 il

REVCHA I R RETIT PR PE0 - 0 TR YR

-

SEERL

e )3l i) e Jie 2180 (F) J8s

linph e ) slsal) @55 o Auaitiall Laglgil) b
At Ala & Wl sbaall any aaally Al 4l e
paall Jouasll i) @lli (ke aid 5)ghaitall L gl 3S)
Gl Jlall dapday Laglei€ll 038 sl ganeail 23U

ol Al S sall Jysanl A8 e g3l

99

OS) dplad) Gl 4 Lilsall 4 aadid sl ose
il e i e WHES (alids) ey e el
lebeny Lo Abianll gy (mlisd) Laads ajball ol

S el dalla e

ST oo Ol ot st giss dee o
3 o) g Ul 8 5oLl oda GLESILY ()55l Aaala a
Opeaadll Jiall ad 5 dphall clalSayls bl i)
GalE e Jlaal adaiiny gsia) )5 @V aladauy

ey il

Aafis o A Hhaagy el GelulS cVU ods aadis
S Al < mda Aigdd adiall sl e il @llKiadl
i D) G lsadl) L byl S sl (e il o lias
Oe lilyy Al adlel) cuenl) (e iy ke

L ssid) Gyl

RECONFIGURED  dsall JiSii sals) —¥—v

WASTE MATERIAL
JSG b pualiall iy ady eaill saley DAT leg Jids
en i ¢ Aima Aiidag o1 lgimny ae leaie sl e
sl il lehisad J8 Lol iy & G Clatial)
sl J&&T (mmy & gakall i adll S sl Laae
S Balall L) sl sl deadia) 4SS
sl of 3l S Qs el e miy ¢ lgie o Lxay)
el Glsa ae lehaliy sale @l any Lgiallee a5 Ll
»Agane diaY dse of dygiae e of dgae CulS ol
Gllee o adied L& alaall bl of ge a2yl e
Gt Sl sale) @l b i) Caical 4Bl
e alde) IS yan e Saiy Balall Baa (allad




G oaline JKE 8 sana Al bl Jead deal
WJolSlly L) lgmilad s Cun Al a5
B e oAl J&al Al G men ay Caa
A S 4 glY) mia e sdle S5 cdduadll

Aga ) 5ladll alsall Jigad oo A8phall 63¢] Al 3230l
il daall o ) pm aa Lﬁi s B

Lel€i bl claiiall @l i Foamglas T4+ Jia
bl Zlajll 508 desandll () i gsld zla) s
pllaly dilre dala) WA e (sSE dipe Bale (A9 0po
ol e ale) Say «Jile paie D s B IS
degiie Clighss 8 JAd aey sl iy of o0

co L) g Ul el g JIST

dea zlay oo d¥) Al & Al sald) el
die  Aaplll Al sl amgy ey
o obae Ay vl sl allacuagiialldal
o Amall bl e zlagl) o Jpmanll (Say Bagane

-
, g <
Aas zla) (0 desiae Foamglas T4+ sal (£) IS

Yol Lty ol

Gl A s OspSll (e ALE S pe zlasll Lals
psill Goma iy Cun Ol e @ gl lall (e
.Foamglas T4+ sl

el paibadl) o Jiadl) Ll il -V -t
:alall

56

Ay 8 ddaY salay plall dlgall Lald aieail) dgyyla allam
a0 Cpdaadlly araally & Gl 8 Lyl 13a gy dlaje
Lcala

il 2oy sil) (g AJA Do lia Aia aladin) oKe
Oe Al A0 i) oS Lady clagdll ol Jie
Ll oda 7 WY lady Caeadind S5 jaudll ¢lal

tdg hadl Al o algall Jugda Bale) il -y -y

Gblall e Gl dgay cbladll e Adlisa ol Lald o)
Agall G pandld cBana Glatia 2 GY  Aa3LE Al a
Ll alally 3l Loal oY) (ailad e
S oSl ey aiie 3ol S e ST Al

S gy 3yl Ayl Ayl pailadll e

saley (3nkiS Agricultural Waste Panels xas
Baad (8 lsall JSS
salad Z0 0.044-0.051 W/m®K Agha ieslie
Berne University of LG:'),J 4=l 700mmx500mm

G s Bas pailad

.(Y)ds& Switzerland 1Y 35w Applied sciences

b Jie spae OVl 4 Gl o calag oSa
) aplid mlai Al bl 0sS lasll
oo il S Mg Lafs dgalll plall) i e laay!
Oo daudy clale dliic A Gllll 6 el )

Lablall

TRANSFORMED 4gaiall cliliall ajge —¢—V
:WASTE MATERIALS

G Ak s JSall sale) cllee; il culay
disad DA G i) o slil) jualic #l)  pakind
Ugaiall Cliliadl dge a5 Ll db cligs Al
»3 .TRANSFORMED WASTE MATERIALS




oslailly SadUly oMl ety L Ll calall Cilatine
Lasl oSl ae lehiad Jatiy Al ClisSall e Ly
Ly colalaall delia (g guls Ui e didadll 4l
oo ol sas ol WIS sl gt syl el @y

b il

ey of s McDonough and Braungart saj
Glagliny hill ve el SV Jalall a4 clila)
S 3 ilatiie 2 Y Sgall i saleld ¢ ol sale)
G ad il Woill o a2l o Jliaa 068 ¢
e desias pedle sl Ol Galadd) oSy JB
Ladl o Llall Gl e oy slaall clinndlll Galy)
Jin asandl o (ggins G O Al (e 1y piy
Lainldl 398 Aad) Clifiag 3yliadl coliladlly () said)
OS] dasas 0S5 Al ) 5yl Glaliass cbiallg

Lobay) ala il

a5 alae Clilia (e & gian qghall oy (& ySall vie
a4 A d5a ae clalagl) (A oAl o L J) ol
Al e WOl ary oLy juaiaS lgaladin oSy 56 O

Al 33l

e b bl aylse ST e saals Al clalale
LU clalall oo Sl e 0vaag Lallad) ola
Oaiall T Gle U8 laaay gyl A W els
JSa Lgpsl 8 sl sale) cVame Candy) Gaaldll
Ol Losae LW A BN I Y cpa B pS
G Aals ol sale) Alead 2p0 Y clalagll Ayl
Lalh cllas Gillad) g iy bosales 4plil) (3lalial

sl sale) Gl dgag adel

o Wysdi dlaal) Lot clalagl il —v-o-v

of

Al ALY slsd) Gailad yuaty Jyeadll dlee el
salall sana ailas laoy JolIL Laass cua Led
e Glaag 4 Aol alls 8 sl daid)

G Jsaly opsm alay Laie <0 0.8W/mK
Eua dbjle 3am Ayl (ailad Sy Foamglas T4+
day xie 0.043 W/m2K gl dha dduass 4l
10 b daya i 0.041 W/m2K <35 24° Co)a
Europe NV Kaly siadl cua’® C

.Corning

Pittsburgh

Lacall galall 358 Jaaillh juaii 32l Foamglas T4+
sl (sl (o (g Vs Adle Jie Aad lely oLl dagliag
led AN LD sl of Gum (gL Bl A
Lleal Lealating ¢Sy Uiy 4l diaee dse (4 degivan
¥l Jie palicy Glealdl f Aldal) Lilsal)
Lah Lilall JiS alais zhall oSy clisSLl;
Bl Al gl Gl s S ailua
Cide jpaS lealsdin) ddle) (S pal@Y) e

il 5geal) JHlallS Al 50LS 5] o)l

DESIGNED WAST Janaall  Ngall —o-Y

: MATERIALS
Y Cuny Glaiiall aaail e psall saley Ll 5)S
35 o JaS B L I8V Jlesin)) aey clilieS s
il 553 0n J¥) eiall JWS) Syaar sl 33le) (e
sale) sl dasatll o aiSall Jia s \gale Dlay o) o0
s o LSy (Ll ledss e dadlas Jy Jsa)

el 553 (o 0l Alayal) (LIS 5 6 gty
sale) Llery Al die 4 s el 13 e in lae
o Bl Basa J85 (gl aae sale glaa) de gl
clall of diga e az)lld lall delia @l e b
o2 Ol ALSE dlayy Agean oAl 80 Iy of Sa

paa®® ciiall 3asag Aad glas ) a9 Wby dleadl




VI i s gy Lt WS Adleal) f dgguall
Sa Glind 4 L 530 UNITED BOTTLE ()
il o el faliany

“Cultivated Waste 4cg jall clilial) dga V-V

:Materials”

& oadl o Ko el plad 8 gk Jaae el
bl 138 3 Jadll .“Grow your own house” &le
Uglaw 4 Slapuall ge Gliah ) cann Hass ) el
) psedall 138 aiiuy LB Hgpe pe el jualie Jsinl
L) bl a gf i (B ol () AREA alial) s
dog el Gldiall alge calle ajaa b A< Y)
Tasdl 13¢] Jumss dllici “Cultivated Waste Materials”

lebiad (S loalindd B8 Clipas Leflatia i Cum

i

goda (0) Jsa
UNITED BOTTLE
vanma G
gl )08

O A Asyal) g o) Lal) aladil) aey slew )
sda o) () ALEYL i)l dall duad mual g
Lo o) dalall col€ Wi Wggnn 5a8 ol Say Jsall
OV bl LAl Gl healy L dall ASlg) AU J
GsoSl) sl 6 i il e dlsd) Gl alaas

asas o

Al g lee Jlany of D) gkl 8 gt gl (S
Cagat Jie aulial) gl 3 dyglhe ddaii of die alsall
Hla dapd o Aald sela) Caglal lecays o sall)

.A.dAM'....

58

Clalasll Apedlly Aphall Aeagll (alisly dam
Qi ) YLl alasiuy) aails Ll Sl
L3Sy sl WV ame alisily JSUU dle aglioy Jie

Saxena & Singh ads 3y " Callall diadiiag dail

OSar e lall laysdi slae 30l PET cilala) aladiuly 4

SV el dalyl) s

ey leiha) & duly cosl 8 el gl e
G oond) Jally cLaglgSlly aslall Ll LaealSY);
Jloylly s3leall ACEDL cilaladll aladi) of 400y
Ae Lhusia thermal time lag  Gaad ol 3alS
(k) W/m K doll dphall Lluagl of dua clels

."70.15-0.4 W/m K Jaxay PET &liidulls 0.15

a3 o) UNITED BOTTLE ¢ alladl (s5ial) e
ob Lalal) ACad clalasll mand manal duadiyiu
S A2 Aalal) any araails oy puaia€ a0
prensill 138 rasy G ¢ A5Y) Leiilag e plale (50 ]
can e al clalay el deain o 2l dalasl
gl ol aladin g A Llg Y s el
dap0 2ie 0.03 W/mK Lawdlll iyl lia gl ual

JE25° Ca

S el Cageall ia dlsar cilalasll o3 e (Kay
Lyhal) leailaad e A b Glaguia o 3y 5 =l




skl (4)
gkl

akdl (1)) Jes
O sl
Jalal

L (YY)
€00 pm &,_).&AX db.“
zoasi HY-FI
SEETE
g5 ISl
Jind e

200pm

0,00 om

Gob oo Gall B b Fle Bl men Sl sl
P e oY Galud) olsell adas g Wl L o)l ada
Aallas oy (Sisal) S8 22 ghaall 3 A (e e sana

aaf Jii Bacteria-Based Self-Healing Concrete
48y Henk M. Jonkers ol ¢ua sk cilaiial) S
Y Al L (e Ailina g e iliiad o)l
oY) ead) DA Lo laal 460 BLwal e ais s
Gluall JS & cleas G4ad caal of (Say il

. 3 2 v
S0, Gz, Wi

GligayS LSl C_"\.\'.': (/\)JS& Ladie Lyl o (V)JS.;I.
d,iﬁﬂ\.\uﬁg_"ﬂ\ ‘,MISS\ c«b@J‘J <Ll M|@a§

Jsaally

J lema daladl) g3y ol 1Y) A8 il ) gop S8
ST e oLl L) o o Sy G s

Al Culay Aals LS 2] sa Jonker g l5a) oSy
Loie o Jaiiol caall 08 aljal) Jald ae dileal
Yaars Bl pasi oo gl shyally oball (e
A sy ast U apll) LAY b s Ll

el

oY) Al Blwal)l e gsll 13 sk of adgiall o
oS zlia) el (slls Aalsiads sy ST Rlus ) (s
A [PPSR it RLINVRRLIV W A5 [ CPH R WA TR

Aslal) Gl

bl e Aise z b e degena sa HY-FI g5
Gaay Gl I pomal 05 oL ey gkl
o Wi G e Loy oLl Alee (8 jha dg <))
e Bl b sas Al ol S (gyladll sl
Do G dals sel) ik sen 5 HI Gl
Sl Y danys el ghall (ggiag eley aall JSa
Ay eV skl e uadll dadl ey Jnall (Sl

csid) (e il g3al) L driag



alieal) apanail) bl Judi oSa Ja Jigad) A
e Alaiaall dagdl) el 13) cladiall

Ngally sl sole) (il Aldas Ay bt b Lty
gae Aanlll saaall

Ala 550 4y Sl JaSd @) o dgayysiy skl
SAlas

Ll Ao degyiall cliliall age i -V
IR

GV Sl 2l 6 Qi e dysuac Slsall @l ()<
Ols (i ple JS& Blall Aaps glink oty ABLe adayss

g hall Zabll 3,8 e dgall Al (5

1 oasdill Bale) ok Jilad g (V) ds

52540 POV Jagail) Jusaal) 3ale) i) 3ale) ddy )b
Cultivated DESIGNED transformat  reconfigurati Densification agail)
ion on
Laph saill i) Gas Lozl PR AR W] Gl 3 Slgall Jaria ) Adal)
) YL Joard & s
o abew ) Ll (S leadine deaae claiid Ml Jea gailad Al ALY sald) sse Cjaaa
WY alasiyl o Y e dse ) slaall sldlsana Gua e S O
ColS Cum W 5aB o) Ram B s clilledl gl ey saa JSE s dsKd- el S
leal) dalall SV s e a4y sl s sald) ) ali=
Lsme Nsall ol s oY D= & WS sald) i By il ualid  Gslhdl @y cgeally 3yall
Ul 0l sl 6 i s oDl Y gl sl yadl) Lleadl dags
et Rl Jia s On e slsed QB )
Ll Wi gl wie i) 8o o) S ypadl lgilisls
bl dgaidl il Gpb oo Jsl
o osaldl Gagas e ddasdl
o dald selia) Cagylal lgcayyn
Adiia g)ha dap
CGiplll e Dy s Y fem gl gl - sl s clle pen Ly ) sl el pliase Y
Asall Sl pai Jhany of Al dadi yall lgeaibias Uy oakll olall Jje
QS Al sall A il e ) gzlas -
sale) el Jiw \gidag a8l ald
@Al B lays las
oball mlai Y -
daiiyall

60



Sagaal) dgal)
Wy g alaall
e i ligy)S da )l clalsyll Foamglas sale o die sl Sl 5oL sl
. ) Al 2 gaal\SY N ; ie o T4+ Tely ) eslals
3 g ‘:‘Sf’w‘ ) sliy juains deguae Lol cilidad)
G i gayy O ORE8 agly o
. il . T
Lald sl s Ay sl
%"«
Lljall 95 Caun Aghall Llua gl 0.043 W/m2K 0.044-0.051 0.667 Abuagll
Al 38 gkl sl (QW/mK do  Awsse odled B W/mK W/mK il Ay
45501, 0.15 24° Ca)a 700mr;x500m
0.15- Janas PET QsSis
0.4 W/m K 0.041W/m2K
10° C xic
2l 6 (e gh dypuae el — igyhall Bluagll - sailad wluss) - Al dsall = el Syl didl - PR
gDk oxday ABle adaysi g (50 Cilalall 434Sl Jsali 52 Ay samelal pailiad Lluadldam sally || Apbad dalll
CS Aol i e S phallday AL ASES A08W/MK e dselbliiamilya o eled I 3 sl
Ahal) Zalll 3 il A Alpd) Gl GEad ol salS — 0.043 Yzl ddbde Gkl
thermal time lag sale) xie W/m2K il gyl 6ol Ll
el A0 b ) o S oxid gal N o
Foamglas T4+ RPN
HAsie Asia HAsia A HAsia dalall g
Low-tech Low-tech High-tech Low-tech Low-tech Langlgisal)
FONECHN |
BN dsall axy s csall a2y s sall 22y s O dsall 22 Jal) Gl
Glalajll grend e adll (e alely3l e alely3l
oS oSa oS oS oSa bt Ailsa)
Haa b
daly dghall dalll sl ad)) Adle A4S daidia DAY — ¢
< bl
g ) palinall B g Afiad) Ayl a3g) Ea
Lﬁﬂ‘ (QLJ\&.\— Jﬁ...a) Ma}@.n sl :\ﬁjjﬂ Q.A)’_'L.u‘\ &M'EJ@; Sy e sl B9 pag aa\al) obas

D 058 of 8 DAl G enlkale) of e S5
dagiaall ililaally chalatiual) gbp prenal Say gag dale
lglotindy Slpall e Blially il dyae Ay s
e o eladl) L gy gy Wa aac

61

s el 3ale) Al @lly aleadl (e dadldll JlaY)
REIY

oo Aphall Zahll Gadasy jeal ale) o Ll & ad
Aha Llaas @l sy ol dpd Jpag) Gk



Aol (0sL Bla Lady sl gl o gaas
el lee) ASED lalaill duelly Al
thermal &8a3 ol 30LS 4y 4aidia (DESIGNED
A3 dacian LSy cilelu A Vo Laugiay time lag
Fax IS5 3 ol yeainS Leillad (ge 2 U 5 AT 55

«Jsie

“Cultivated Waste eyl Claliall alga Cipels 3l
Al Cua el sale) Gy Gaal Walic b Materials”
ol () lebisad Sy lgabanad (35S Ciljan Lgilatie
e Lgiysn (s A0 Ayl i elgd oYl alasiny!
O e sl 638 ) ) ALYl @bl dall dpad
B 05 e L) dala)) culS L Algeay sad
Agall @l alana ¥ Dlaid DAT Gualy Dl . Jisll dlginnal
cailSs lasai oL ()5Sl 2l B (i Lild dyguac
Bacteria- “lwAll dsllae & LS aladin) 46
Gl degle a3 Based Self-Healing Concrete

) 3] il e il slisg) e

Aald ol e alide 4 gaaill Sl e Bk
bl e deadl ggiwe Baas Jal e Ly aleddl
SEY) dalleds Jeadl daial dale dala sl Al

Ul s pyhall cilapr g i) e 45l

:References galnll —¢

UCLAN Air Conditioning Policy and
Guidance on Thermal Comfort, Safety,
Health and Environment Section,
2013.

K. Parsons, Human Thermal
Environment: The Effects of Hot, Cold
and Moderate Environment on
Human Health, Comfort and
Performance, second and Y. Epstein,
Daniel S. Moran, Thermal comfort and
the heat stress indices, J.Ind. Health

44(2006)388-398.

edition,.TaylorandFrancis,London,2003.

62

2 5 eled el 5 (=S da A byl
S Aaa o lsaal) S L)

Giad @l Jilugd) as) sa sl
Hlsall @l ol a8 el slsal Lalig Aalaiu)
O Akl S L) dgal Say A8l iy dcaddidl
el A olpad) Gl Aals oSt Alguws Ald o5

aale) )

— AL sl — e ) ol Bale) (ke (yalymtiad o5
Asally die e IS (ailiad (ga3e — parae — Jsale
il o @yl el S Candia) 28y ddpha IS daal
die L a0 (Al Glleal) A Aai jeae 4 Gadall
Gub oo Lpal sale] i Led CaiSil o l f palall

s Alle Laglisal s Al Jysail

i Lo lgie Lyt alas Baa dge paje ) Galll Gald
Foamglas T4+ 5 Jjall #1slly (il Jie yha Lalas
Jie Auhally iadl a8 Liay KA Glalajll oLl
DlieY) 8 389 ae L gphaill Caghally o Lol Al Al al)
353 gl allaly A0 Clalailly L oLl of

Al Sl el Jie

(Densification —ai<ill dlac (e Aaslll) &l @YWL
Lleadll dam cigally phall SUnay) Gl e
@b ¢ Ll o) WS cligall G elsell I 3l apaill
ol ol WS ilall 8 s Al dge e il
Sl sale) dlee (e daslill) duel)3l) laliall (e Jial
g Wha sam o)l pailad Ll (reconfiguration
Gaa s gaibad Lokl lalny ddbing dse Lli

disaill ke W) Foamglas T4+
Cua daal ddia 4y 4iaj (Se (transformation

sale i ke ) Adlel) Al Abaa i) 53 zlagll Jas
Lo ledy clall dagling Jaruzall salad) (958 Jaailly el
e 0.043 W/m2K dcaddie 4 Lluasis ddlle Jie
Y5 10° C ic 0.041W/m2K 05Ss 24° Cajl day



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

chitectural Regionalism, Conservation
Information Network, 1963.

P.K.Latha a, Y.Darshana b, Vidhya
Venugopal, Role of building material in
thermal comfort in tropical climates |,
Journal of Building Engineering
3(2015)104-113.

P.K.Latha a, Y.Darshana b,
Venugopal (bl aall).

ZWIA, Zero Waste International Alliance
(2009)¢accessed 26/01/2014
http://zwia.org/standards/zwdefinition
Dirk E. Hebel, Marta H. Wisniewska, Felix
Heisel. Building from waste: Recovered
materials in architecture and construction,
Birkhduser Verlag GmbH,Germany,2014.

ZWIA, Zero Waste International Alliance

Vidhya

on-line

(2009) G3ils gare
P.K.Latha a, Y.Darshana b, Vidhya
Venugopal. (@t aaall)

T.Woolley,Lecture:sustainable building
materials,AEESLect.Notes(2009) 197-

210.and P.K.Latha a, Y.Darshana b, Vidhya
Venugopal. (@l aaall)

P.K.Latha a, Y.Darshana b, Vidhya
Venugopal. (&l aaall)

M.  Pruteanu,Investigations Regarding
theThermal Conductivity of  Straw,

Buletinul Institutului Politehnic Din lasi,
Tomul LVI (LX),2010.

Jean-Philippe Costes , Arnaud Evrard,
Benjamin Biot, Gauthier Keutgen, Amaury
Daras,Samuel Dubois, Frédéric Lebeau and
Luc Courard, Thermal Conductivity of
Straw Bales: Full Size Measurements
Considering the Direction of the Heat
Flow, buildings, 5 February 2017.

Steven Goodhewa ,Richard Griffiths,
Sustainable earth walls to meet the
building regulations, Elsevier,Energy and
Buildings 37 (2005) 451-459.
M.A.Alhaddad,Z.T.Jun,A comparative
study of the thermal comfort of different

63

10.

11.

12.

M.L. Chen, C.J. Chen, W.Y.Yeh, J. W.
Huang, |.F. Mao,Heat stress evaluation
and worker fatigue in
asteelplant,J.Am.Ind.Hyg.Assoc.64(2003)
352-359.

G. P. Bates, J. Schneider, Hydration status
and physiological work load of UAE
construction workers — a prospective long
itudinal  observational  study,).Occup.
Med.Toxicol.3(2008)21-26.and K. Parsons,

Human Thermal Environment(&:Ls g )

A. Forstho, P. Mehnert, H. Nelgen,
Technicalnote -comparison of laboratory
studies with predictions of the required
sweat rate index(ISO7933) for climates
with moderate to high thermal

radiation,J.Appl.Ergon.32(2001) 299-303.

P. A. Hancock, |. Vasmatzidis, Human
occupational and performance limits
Under stress:the thermal environment as
aprototypical
example,).Ergon.41(1998)1169-1191.
Health and Safety Commission, Health and
Safety Statistics, A National Statistics
Publication,2005.

Fiona Naoum, SUSTAINABLE MATERIALS:
AN EMPIRICAL STUDY ON THE THERMAL
PERFORMANCE OF PLASTIC-BOTTLE-
WALLS,Plea2015,September 2015.

Nida Oglakcioglu, Arzu Marmaral, Thermal
Comfort Properties of Some Knitted
Structures, FIBRES & TEXTILES in Eastern
Europe January / December 2007, Vol. 15,
No.5 - 6 (64 — 65).

Autodesk Sustainability Workshop, n.d.
Autodesk Sustainability Workshop.

[Online] Available at:
http://sustainabilityworkshop.autodesk.co

m/buildings/thermal-properties-materials.

FAO Document Repository, Climate and
Environmental Control, Agriculture and
Consumer Protection, 2003.

V. Olgyay, Alader Olgyay, Design with
Climate: Bioclimatic Approach to Ar-



32.

33.

34.

35.

Technology Center; Industrial

Modernization Center.

Fiona Naoum, SUSTAINABLE MATERIALS:
(3ol aaa)
http://www.goodfellow.com/catalogue/G
FCat2H.php?ewd_token=ZK8Y3xkHQkxW4
DBOBnQ8Na0z0Ig0bn&n=3vx1mPfKcGFKE
80XMqz0DbL5xnAxyM&ewd_urlNo=GFCat

2L3&Head=ES30.

http://www.engineeringtoolbox.com/ther

mal-conductivity-d 429.html.
P.K.Latha a, Y.Darshana b,

Venugopal(&:ball aaall).

Vidhya

25.

26.

27.
28.

29.

30.
31.

building materials in Sana’a,
J.Am.J.Eng.Appl.Sci.6(1)(2013)20-24.
P.K.Latha a, VY.Darshana b, Vidhya

Venugopal. (@bl aaall)
bl CA)A“

Gl sl
http://www.saint-gobain-

sekurit.com/glossary/glass-properties.

McDonough, William; Braungart, Michael
(2002).Cradle to Cradle: Remaking the
Way We Make Things, North PointPress,
New York City, USA.
http://www.flaska.eu/less-waste-2.

Farag, M. G. et al., 2008. National Study,
Plastic Recycling Sector, s.l.: Plastic

64



Abstract:

The traditional building materials and heat
insulation materials used today still con-
sume a large amount of non-renewable re-
sources to ensure the thermal protection of
the spaces inside the building in light of
the energy crisis and the depletion of its
non-renewable sources, which 1s one of
the most mmportant challenges facing
many countries, especially Egypt. Thus,
the formation of a general tendency to re-
place these materials with another more
economical and recycled can help to meet
these challenges. The effects of the crisis
have been appeared clearly in the last few
years and their reflection on the lives of in-
dividuals. Therefore, a good choice of
building materials with good thermal prop-
erties ensures higher levels of thermal
comfort especially with predictions of in-
.creased temperatures

Therefore, this study aims to find new sus-
tainable materials that raise the level of
comfort efficiency. Recycling i1s one of the
means to obtain environmentally sustaina-
.ble building materials

The research focuses on recycling meth-
ods and their forms, classification of recy-
cled materials, studying their ability to
contribute to thermal comfort, and also
their applicability in hot areas. The re-
search focuses on recycling as one of the
ways of sustainability which should be the
first choice for the construction sector to
contribute to achieving a sustainable build-
ing, The research has reviewed a new con-
cept of zero-waste philosophy, This type
of recycling aims to preserve and recover
materials once they are used and not
burned or buried for use in construction
Through the study of models of recycled
materials and their properties, an analyti-
cal study was conducted on the methods
of recycling by classification of waste and
the review of building materials and their
impact on thermal comfort and also the
ability of these materials for use in the hot
areas, which opens the way for the con-
struction sector to move towards the use
of new materials Sustainable projects that
contribute to the sustainability of build-
.ings

Key words: recycling, sustainable building materials, recycled new building
materials, thermal comfort, thermal conductivity
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Abstract:

The Earth has witnessed a climate change
and the global warming phenomenon,
which leads to high temperature and in-
creased natural disasters. This leads to
many economic, environmental and social
problems, affecting people, community re-
sources and development activities. Na-
ture-based approaches can provide sustain-
able solutions to meet the challenges of cli-
mate change mitigation and adaptation in
order to conserve the ecosystems neces-
sary for life

Nature is the source of inspiration for pro-
viding biological solutions for adaptation.
Biology is no longer a research trend for
biologists, but a new inspiration for tech-
nological thinking. Systems in nature pro-
vide a large database of strategies and
mechanisms that can be achieved in the
.design of buildings inspired by nature
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This paper aims to discuss the concept of
bio-inspiration / biomimicry as an ap-
proach to adaptation to climate change by
presenting the concepts, causes, princi-
ples, mechanisms and levels of both
nature adaptation and bio-inspiration / bio-
mimicry. Besides analyzing buildings in-
spired by nature, and adapted to climate
change in their environment

Key words: climate change, climate adap-
tation, bio-inspired design and biomimic-
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conservation must be achieved in all its
components

Second: Energy conservation to achieve self -
sufficiency in rural housing by appropriate
recruitment of renewable energy systems
available at the site.

Objective of the research: — The research aims
to:

* Finding a strategy to reach an energy-
efficient residential building and ensure its
usefulness using renewable energy available to
the surrounding environment

* Prove that it is possible to transform an
existing residential building that consumes
energy into an energy—efficient residential
building through the possibility of applying
renewable energy technologies to maximize
their utilization without leaving a devastating
impact on the surrounding environment

Key words:
Energy efficiency — Energy consumption rate -

Thermal environment efficiency — Efficiency of
ventilation — Environmental efficiency of the
environment
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Rationalization of Energy
Consumption in Rural Households
Using Renewable Energy to achieve

the principle of sustainability

(Case Study of Al-Basayseh Village - Sharqia
Governorate, and Tunis Village - Fayoum
Governorate)

En . Maha Eid Abd Elstar

Postgraduate Researcher, Faculty of Engineering,
Al-Azhar University, Cairo (PhD)
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Dr. Reda Mahmoud Hamada Ali

Assistant Professor, Faculty of Engineering,
Department of Architeémre, Al-Azhar University,
airo
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Abstract :-:

The problem that the research seeks to
present is that the process of designing the
rural housing in its present state in Egypt is
fraught with deficiencies, in order to ignore the
renewable energies and to include them in the
design process. Therefore, it was necessary to
reach a balance between the rural building and
its surrounding environment by linking the
building and its natural environment through
Rationalize energy consumption in rural
buildings using environmental resources and
renewable energy available in the surrounding
environment, reflecting sustainable architectural
thinking So it was necessary to have a study
that proposes strategies to help maximize the
values of energy efficiency within the home to
reach the thermal comfort of users and to meet
the energy needs without any impact on the
environment surrounding the building and rely
on these two axes:

First: to rationalize energy consumption in the
residential building, considering that the house
is an integrated energy system, energy
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