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Abstract -
Duetoincreasingpopulationandtheupcomingproblemsintheworld
humanshavediscoverednewtechnologiesandnewmaterialsinorder
toprogramdailylife.Oneofman’sseriousconcernshasbeenhowtobu
ildconstructionsandmanagebuildingssincethebeginningofthehum
anhistory.Someoftheseproblemsareresourcelimitations,increasin
gpollutionandeconomicchallenges. Therefore,talkingaboutsmart
buildingwhicharedynamicandcapableofrepairingthemselvesison
eofthemostimportantsessionsbetweenarchitectsandenergyexpert
s.Architectureandbuildingtechnologyonthebasisofnanobuildings
tructuresandnanomaterialsaregoingthroughsomesignificantchan
gesanddevelopments.Nanotechnologyisoneofthemostimportanto
utcomesofthetwenty-
firstcenturykeytechnologieswhileit’seconomicimpactsarealsorec
ognized.Newmaterialsarebeingdiscoveredanddevelopedeveryday
asaresultofinvestigatingwaystoachievemolecularandatomicpreci
sioninengineeringofmaterial. Thesenewmaterialspresentnewoppo
rtunitiestosolveproblemslikeheatabsorbingwindows,energycoati
ngandetc...[1]. Thususingnanotechnologycouldavoidwastingofene
rgyanditcouldbeseriouslyusefulforsavingresources. Thenitcouldd
ecreasepollution.Moreover,becauseofdynamicandsmartnatureof
nanomaterials,
theyareverygoodalternativesinordertosavemoney. Therefore,stud
yinghowtousenanomaterialsin construction stylesisincreasing by
researchers all over the world daybyday.
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I.  INTRODUCTION

Nanoarchitecturewillallowdesignstointeractbetterwiththehuma
nsenses.
Experiencingthistypeofarchitectureisclosertonatureandlessforc
edthanmanyofthedesignsweareexperiencingtoday.
Inarchitectureandtheconstructionindustrynanotechnologyhaspot
entialsthatarealreadyusabletoday,speciallythecoatingofsurfaces
tolendthemfunctionalcharacteristicssuchasincreasedtensilestren
gth,selfcleaningcapacity,fireresistance,andothers.
Additiveshasedonnanomaterialsmakecommonmaterialslighter,
morepermeable,andmoreresistanttowear.Nanomaterialsarenoto
nly extremely
usefulforroofsandfacades;buttheyalsoexpanddesignpossibilities
forecologicallyorientedarchitects.[3].Bymergingbothnanotechn
ologyandarchitecture,theadventofnanotechnologywillgivearchit
ectsrenewedfreedomthatwedon’texperiencetoday.Itisinteresting
tothinkofarchitectureasagrowingenvironmentthatevolvesaccord
ingtodifferentrespectivecodes.Nanoarchitecturecouldtreatsuchc
odesorrulesasawaytooptimizeintendedfunctionsandaesthetics.A

rchitecturewouldthenbemoreofadynamicentry,morphingtooccu
pantneeds.
I.LNANOMATERIALS FOR SAVING ENERGY IN
ARCHITECTURE

Smartbuildingsconcerningbiodegradablefeaturesand
nanobuildingfacilitiesarecurrentarchitecturalaspectsofspacede
sign.Designersshouldbecapableofnewarchitecturalinnovation
sasnanomaterialsduringdesignprocess. Thenanohouseisanewty
peofultra-
energyefficienthouseexploitingthenewmaterialsbeingdevelop
edbynanotechnology.HydroHouseusesnaturalairflowandseaw
atertocoolandmakethegreenhousehumid.Seawaterisevaporate
datthefacadesofthegreenhouse;asairpassesintothegreenhouse,
itincreasesthehumidity.Butthesmartpartisinthestructuralcolum
ns,whichalsoservesassupportsforthegrowingracks.Whenitrain
s,freshrainwaterisallowedtotrickledownfromtheroof,withinthe
cylindricalcolumns.

Inarchitectureandtheconstructionindustry,nanotechn
ologyiscapableofleadingthebuildingstructureandarchitecturet
oanoptimumlevel,forinstancethecoatingofsurfacestolendthem
functionalcharacteristicssuchasincreasedtensilestrength,selfc
leaningcapacity,fireresistanceandmanyothercapacities.Nano
materialsarenotonlyusefulforsomepartialrequirementslikeroo
fandfacades;
theyalsoexpandsomedesignpossibilitiesbothforsustainablede
signstrategiesandarchitects.Nanotechnologyonthenearhorizo
n,maytakebuildingenclosurematerials(coating,panelsandinsul
ations)toamaximumcapacityofperformanceintermofenergy,li
ght,securityandintelligence.Eventhesefirststepsintotheworldo
fnanotechnologycouldsignificantlyimprovethenatureofbuildi
ngstructureandefficiencyandthewayourbuildingsrelatetoenvir
onment. Thedevelopmentofcarbonnanotubesandotherbreakthr
oughmaterialscouldaffectbuildingdesignandperformance.Bri
efdefinitionsofnanotechnology,
nanobuildings,smartbuildings,nanomaterialsarethemainappro
achesofthistechnology.[1]

I1l. NANOMATERIALSPROMOTEGREENARCHITECTURE

Nanomaterialsarepreparedbycleanenergyandtheycan
promotegreenarchitecture.Nanomaterialscouldworkasalivings
kinwhichisnotonlygreenintermsofitsfunctionsbutalsointermso
fitscomponent.Nanoconstructionmaterialsareintelligentandof
aversatilematerialsystemwhichadaptstostructuralloadsandpro
videopportunitiestodevelopselfsensingcapabilitiesinthemateri
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altoachieveenergyefficienciesandenvironmentalcomfort. Thisc
anbeachievedbyintegratingthedesignprocessconstraintswithop
portunitiesfromemergingmaterialandconstructionsystems. Thi

sstrategyenableseachphaseofthematerialsystemdevelopmentt

oaccountforcriticaldownstreamdesignconstraintsconstruction

s,scenariosandefficienciesneededforpossibleselfsustainingsys
tem,statethisadaptivematerialsystemforthebuildingenvelopeto
optimizematerialuseandtointegrateadditionalfunctionssuchass
elfsustainingenergyproductionandclimatecontrol.[2].

Intheotherhand,nanolivingsystemsareseriouslydesig
nedforpublicawarenesstoreduceenergyconsumption.Nanohou
sedesignwasexpectedtobecomethemaostefficienthousedesignin
electricityconsumptiontosolvetheproblemofenergyconsumpti
on.Thesustainablenanolivingconcepthasbeenstudiedinrecenty
ears. Thesenanomaterialsarebasicallymadeofcarbonatoms.So
mefactorssuchassignificantamountofcarbonoutputisalsobeing
studiedtoknowhowmuchexhaustcarbonthesenanochousesprodu
ceandhowmuchthisexhaustcarbonaffectsenvironment. Thenan
olivingsystemstudyresultsindicatedthatthenanohouseexhaustc
arbonisstillrealisticorevenhassmalleffectonenvironmentsustai
nability. Thesearebiomimeticnanomaterials,inotherwordssolut
ionsthatareproducedbystudyingandimitatingthemodelsinnatur
eorbeinginspiredbythem:Therearemanyproductsthathavebeen
producedafterthefeatureofanimals,plantsorevenorgansandthe
waytheyfunction.[4]

IV. NANOMATERIALINSERVICEOFECONOMICARCHITECTURE

Nanomaterialcanmakeconstructionsmoreeconomich
ecausetheyaretentimeslighterbuthundredtimesstrongerthanre
gularmaterials. Theyfocusonenergysaving,productivityandpr
otection.Forexample,carbonnanotubesandothernanomaterial
scouldsoradicallytransformourmaterialpalettethatpaper-
thinsheetsmightholdupentirebuildings,forcingustocompletel
yrethinktherelationshipbetweenstructureandskin. Amaterialt
hatactslikeapieceofpaperinmanyways,butonethatbringswithi
tsomany newandexcitingpossibilities isgrapheme. It will,
withnodoubthavea multitudeof impacts uponthe
builtenvironment.Andsignificantamongthosewillbeontheevo
lutionofsurface.Carbonnanotubes-
sheetsofgraphitejustoneatomthick,arealreadythebuildingbloc
ksforhundredofapplications,usedtoreinforcedconcreteanddel
vermedicationtoindividualcells.

Nanocomposites,whichcombinenewnanomaterialswi
thmoretraditionalonessuchassteel,concrete,glass,andplastics,
canbemanytimesstrongerthanstandardmaterials. Alreadyon
themarketisanano
compositesteelthatisthreetimesstrongerthanconventionalstee
I.Inthenearterm,nanocompositereinforcementofsteel,concret
e,glass,andplasticswilldramaticallyimprovetheperformance,
durabilityandstrength-toweightratioof
thesematerials.Beforelong,nano-
reinforcedglassmightbeusedforbothstructureandenclosure.N
anotubestructuralpanelscouldmakesomeopportunitiestocreat
etransparentloadbearingcurtainwallsfreeofcolumnsandbeam
s.Quantomdotsmakewallsandceilingslightuporchangecolor
withtheflipofaswitch,andnanosensorsinbuildingcomponents

createsmartenvironmentsthatconstantlyadapttotheirenviron
mentandusers.Already,thisnewscienceofthesmallparticlehas
broughtselfcleaningwindows,smog-eatingconcrete,andtoxin-
sniffingnanosensorstothemarket.

Aboutthreehundrednanoengineeredproductsarecom
merciallyavailableintheworld.Buttheseoff—the-
shelfadvancesofferonlyatasteofwhat‘sincubatingintheworlds
nanotechlabstoday. Thereworkisunderwayonnanocomposites
asthinasglass,yetcapableofsupportingentirebuildings,andpho
tosyntheticcoatingthatcanmakeanybuildingsurfaceasourceof
freeenergy.Theseremarkableeffectsareachievablebecausemat
terbehavesdifferentlyatthenanoscale ,wherethelawsof
quantumphysicstakehold . In thisquantumworld , objects
can changecolor
,Shape,andphasemuchmoreeasilythanatthemacroscale.Funda
mentalpropertieslikestrength,surface-to-
massratio,conductivityandelasticitycanbeengineeredtocreate
dramaticallydifferentmaterialswhichhaverealeconomicconce
rns.

1) Acknowledgment
Nanomaterialsmake opportunities to havesmart buildings.
Traditionally , the designand
constructionofbuildingenvelopesinvolvetheuseofmultiplelaye
rsofdifferentmaterialstoachieveawidearrayoffunctionalities,in
cludingstrength, lightfiltering,thermalinsulations,
soundinsulations,
weatherresistanceandarchitecturalappearance.Howeverthislay
eringapproachintroduceinefficienciesandalsocreateanumberof
jointandinterface,whichultimatelyactasweaklinksinthebuildin
genvelopecausingdurabilityproblems.[5].Surelynewmaterials
andfieldsofusewillbringnewformsandfunctionstodesignsandth
erewillbenewdimensionsin human
structureenvironmentrelations.Architects who have come
tobefamiliarwithnanotechnologyuseproductsandsystemsthatar
elighterbutstronger,environmentfriendlyandthosethatcanclean
boththemselvesandtheair,andsocandesignmoresustainablebuil
dings.Infuture,steelorbrickswillnotbeusedinbuildings.Andthis
willprovidemanydifferentdesign
opportunitiesforthearchitectsanddesigners. Theconceptionsan
dthepracticeofarchitecturewillchange.Nanotechnology‘s
“wonder materials“ have thepotential to revolutionize
howand whatwe build. Privacy,sustainabilityandsecurity
arejustafewoftheissuesthatwillbeprofoundly
affectedbynanotechnology.Asthreatsfromterrorismandevenfr
omnaturalforceslikehurricanesrise,wewillutilizethestrengthof
nanotubes to makeourbuildings
moresecure. Thedesignandconstruction ofbuildingswill
incorporate
richnetworkofinteracting,intelligentobjects,fromlight-
sensitive,photometricwindowstosmartappliances.Buildingswi
IInotbestaticbutwillchangeconstantlyastheircomponentscontin
uouslyinteractwithusersandeachother. Thesedynamicenviron
mentswillbealmostorganicintheirabilitytorespondtochange.Th
ereforewiththesenewmaterialsarchitectscandesigndynamicbui
Idingswhicharemorebeneficial.
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