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Iepiinun

O mep1PaAlovTiKOC GYESOCUOC AmOTEAEL TOAD OMUOVTIKO TopdyovTo yio TNV
KOTOGKELT OTTOLOLONTOTE TOTTOV KTIplwv, TG cVYYPoveS Kovmvies. Ktipta ota omoia
YPNOUOTOOVVTOL KATOOKEVES CUYYXPOVNG TEXVOAOYIOG KOl TEYVOYVOGING, OTMG
dkE VPES OYelc, Toiyxol Trombe kAm, EKoLYYPOVIGUEVEG KATAOKEVES e OEBACO TPOG
mv eEowkovounon evépyelag kol to TEPPAALOV K.G., amoTELOVV YOPOKTNPLOTIKA
napadeiypata. H mopovca perétn anockonel 6To va S1epeVVAGEL KOWVEG GYESOGTIKEG
TPOKTIKEG Kal 0pYES, ONANON TOL VO LITOPOVV VO IKAVOTOLOVY TOVTOYPOVE. TOALUTAEG
TEPIPOALOVTIKEG TOPAUETPOVG OTO KTiplo. Zvykekpipuéva, mn HeAétn eotidlel ot
Oepuikn] amdO00T KoL TO GYEIOGLO NYOTPOCSTAGIOS OIKIGTIK®MV KTIpiv TG Adnvac.

Ye oyéon pe 1o mopomdve, e€etdlovtal ot akOAOVOEC TAPAUETPOL GYEOLAGIOD
TOV KTIPIOL: ) 0 TPOGAVATOMGUAC, N Y®POBETNON TOL KTIPIOL HEGA GTO OWKOTEDO KO
N Hopen tov, ) 10 KEALPOG TOV KTPioL Kot Y) Ol VIOdOUES Tov KTipiov. [Ipémel va
OlEVKPIVIOTEL OTL 1] TAPOVGA UEAETT] AVOPEPETOL GE KTipla Katowkiog (ko Oyl epyociog
N GAANG ypnong) oe ovvOnkeg Mecoyelokod KAMUOTOG Kol €01KOTEPO, 1) OVAPOPQ
yiveTon o€ PETOMOAEIKE, TOAVDPOPO KTiplo Katolkiog otnv AOMva. [dwaitepn ppaon
dtvetar otV aCoTIKN NYOPVTAVOT).

Q¢ mpog 1oV MPOTO Amd TOLG TPES —LWO UEAETN- Tmoapdyovies, e&etdlovion
OoYEOIOOTIKES TTOPAUETPOL OT®G 0 TEPPAALOVTOS YDPOS, M VmapEn N Un mpocivov,
KAmOleg TEYVIKES TEXVNTNG MNYXOTMPOCTAGING, O POAOC TOV UTAAKOVIOV/EEMOTMV, TO
péyebog Kot 0 TPOoAVATOMGUOG TV OVOLYLITOV, TO GYNUO Kot 1 X0wpoBétnon Tov
KTplov 6710 01KOTEDO, OMMG KoL 1 ECMTEPIKY] TOL OlaPpVOoN, avdAoya pe TO TOO0L
Y®pot elvar meP1ocOTEPO N AryoTEPO gvaicOntotl otn BeppdtTa Kot to B6pvPo.

Q¢ mPOG TO VAIKA KOTOGKELTG TOV KEADPOVS, EMYEIPEITAL GTAYVOAOYNO TOV
OTOTEAECUATOV CYETIKMOV EPELVAOV EMC GNUEPA KOt YiveTal cOyKplomn TV BEpLK®OY Kot
NYOTPOCTATEVTIKAOV 1010TNTMOV TOV €KAGTOTE VAIKOV. EmimAéov avaAidovtal poviépveg
TEYVIKEG KOl TPOKTIKEG Tov  gpapudlovtar  ot0  kéAveog vy Pértiom
OTOTEAEGLATIKOTNTA.

Téhog, avapopikd pHe TOV MAEKTpOUNYOVOLOYWKO eComMond, Ol Kavovicpol
AVOPEPOVTOL GE 0L GEIPE A0 TPOILOYPUPES, TIG OTOTEG KAAEITOL VO IKOVOTIOIGEL, MG
TPOG TIG KaTdAANAeg cuvOnKeg o€ Bepuokpacio, aépa, vypacio, OTTIKN AVECT KAT, TOL
mpénel vo. mwpooseepfodv oe éva  ktiplo. Qot1d600, Ol KOovoviopoi oavtol o€
ocoumeptAapPavouy emapkn ototyeia Yoo TNV KOTaoToAN Tov Bopvfov mov mapdyeTon
amd TIg NAEKTPOUNYAVOLOYIKEG eyKkataotdoels. H avtipetomion avtod tov BopHfov,
o070 TAOIC0 TOV TEPIPAALOVTIIKOD CYESGHOV TOL KTpiov, givor mpogavdg e&icov
ONUOVTIKN LE TOV TPOTUPYIKO pOAO TOV KoAeiton Vo KaADWEL 0 eE0MMGUOG aVTOC.

Ta omoteAéopoto g mOPOVGAS £pyaciag, Osiyvouv OTL KOWEG OYEOOOTIKES
TPOKTIKEG, UTOPOVV VO TKOVOTO|GOVV TNV  TOWTOXPOVI] OVAYK Y OCOGTO
BrokApatikd oxedlacpud Kot erapkn tpoctacio and to 66pvo.
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Abstract

Environmental control is a major concern in the production of almost any
building, in modern societies. Prominent examples are buildings which employ facade
of advanced technology such as double skin facades, Trombe facades etc, retrofitted
buildings which are trendy with respect to energy conservation and cost effective
design etc. The present work aims to explore common design principles, which -
despite being capable of satisfying simultaneously a number of distinct environmental
comfort aspects- are not yet statutorily decreed in Greece; energy comfort (bioclimatic
design) and freedom from environmental noise pollution are selected to be studied in
this work.

In connection to the above, three design parameters are examined; namely
building location, form and orientation, building envelope and building infrastructure
(mechanical services). The present study will refer to residential buildings of
Mediterranean cities and particular examples will be drawn from buildings of Athens.
Protection against external urban noise will be of major concern in this study.

Regarding building location, form and orientation, there are examined design
parameters such as natural landscaping, vegetation (wooded zones), artificial shielding
on site (noise barrier, land cuttings and landscaped embankments), properly designed
balconies on buildings’ facades, size and orientation of openings (windows etc),
building shape and arrangement on plot. Also, there is examined the internal building
layout, which is zoning, regarding sensitivity to heat comfort and noise protection.

As far as the fabric of building envelope is concerned, scanty scientific research
has been reported. According to an earlier research work of our team, basic
conclusions point to common design principles for materials which are thermally and
acoustically (noise abatement) effective partitions and are listed below: 1) a
combination of layers of high density as well as porous layers could improve both
thermal and sound effectiveness of the partition, 2) Double walls have the advantage of
achieving thermal insulation, as well as noise insulation with relatively low dead loads,
3) The wall thickness “by and large” is proportional to both sound insulation and
thermal insulation.

Last, with regard to building infrastructure (mechanical services), modern
regulations specify a number of parameters to be satisfied, regarding ventilation and
thermal comfort. However, there are no regulations regarding mechanical noise, which
is a biproduct of this type of services and needs to be properly handled.

Present results show that common design features are capable of being pursued
for each of the above three perspectives. The present study casts some lights on the
design for effective multiple environmental control of buildings and of the urban
ambiance.
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Evyopwoticc

Oa 7MBeha va evyapotiom TV emPAémovoa  koOnynTplo.  Kuvpio. A
Yopomoviov Yo T Pondeia kot v Kabodnynon mov pov €dwoe. Emumiéov tovug
kaOnyntég kopro 1. TlovPadakn kot kvpia E. Tpidvin yo tig moAvtipeg cupPoviég
7OV HoL £dmaoav kabmg kot Tov opdTino kafnynt kopto I'. TTovAdko.

Téhog, VYOPIOTM TOVG YOVEIS KOL TNV OIKOYEVELA LLOV TTOL pEe GTHPLEAY OAL aVTA
T YPOVIO, Ko 6TAONKaY SimAa Lov amd TV apy| LEYXPL KOl TV AmoPoitnon Hov and To
EMIL.
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1. EIXAT'QI'H

Tic tedevtaieg dekaetieg Exovv exmovnOel moAvdpOueg perétec yopw amd Tto
Brokipatikd oyedacpud kot v tpootacio amd 10 06pvfo, e dueon cuvaptnon pe
TIG O1popec ypnoelg Tov Ktipiov. [dwitepne onuoaciog eivor ekeiveg, ol omoieg
APOPOVV TIC KOTAGKEVEG TTOV YPTCLOTOLOVVTOL Y10 LEYOADTEPO YPOVIKO OLAGTNHO OO
o0V GvBpomo Ko kaAvTTovy Pacikég Tov avdykes. Tétoleg eivor kupimg n epyacia
(cvumeptlopPavopévng e EKTaideVoNC) Kot 1) GTEYAOT).

Qo16060, TapOAO TOL M evepyelakn PeAtioTomoinon €vog KTpiov Kot M NYO-
TPOCTOGIO, TOL £XOLV TEPACTIO GUVOEST LETAED TOVG, Ol TEPIGGOTEPES OO TIG UEXPL
OTIYUNG HeAETEG, HotdlovV va emKeVTpdVovTol o€ Kabepd apyn Eexopiotd. Telkog
amodEKTNG TOL Qatvopévou elvar o 1o o GvBpwmog, o omoiog ektifeTon TIG
TEPLOCOTEPEG POPEG oE aKpaieg cvvOnkeg BopvPov 1 Beppokpaciog kol aépa KoTd
mEPInTOON).

YKOmOG TNG TOPOVCHS OWAMUATIKNG  epyaciag eivor mn Proypaen
aVOGKOTNON Kol a&loAOYNoN HEAETOV TOL APOPOLY TO PLOKAILATIKO oYXeSIOGUO KoL
TNV NYO-TPOCTAGIN Y10 TNV TEPITTMOT TOV KATOIKIOV. ['tvetan pe avtd tov 1pomo éva
TAVIPELOY TOV CNUOVTIKOTEP®V AVGE®V OV aPOPOvV TG VO apyES, UE OTADTEPO
okomd va deryfel moteg amd avTég TIC ADGES HTOPOVV VO GUVLTTAPEOLY LIEP TOL
BEATIOTOV GYEOIAGLOV KATOKIOG KOl TTOLEG GLYKPOVOVTOL LETAED TOVG.

O teAkog 6TOY0C elvan va amoteAécel 1| epyocio avth Evay oAokANpopévo -6G0
10 SvvOTOV- 00MYO Yo TN PEATIOON TOV KATOGKELMOV OIKIGTIKOV KTpiwv, 1010itepa
6oV agopd ta dedopéva LeyaAovTOAe®mV OTmg N ABMva, 6T onoieg evromileTon Kot
TO HEYOADTEPO TPOPANLLCL.
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2. BIBAIOI'PA®IKH ANAAPOMH

H pedétm, omog ko n oxetikn Piproypapio mov £oTidlel o1l GYEINNOTIKESG
apyES TOL PLOKAMUOTIKOD GYEOAGHOD Kol TNG Tpootaciag and to 06pvPo, Eexvovv
HOAG katd T teevtaio 35-40 ypdvia.

H dovield mov onpooiedbnke t dekaetioo tov 1980 oto meplodikd tov CSTB
amd Tovg pehemtéc Auzou kor  Mathieu, omotelel o amd TIC TPAOTEG
Katayeypappéves peiéteg. [pdkettanr yio pio TEPOPATIKY HEAET GTO €PYOCTNPLO
ocOHQ®Vo pe v omoio agloloyeitar 1 akoVOTIK) 0mdd00N TOV OEPLOUOVOTIKOV
neTacpatov Tov Ktipiov. H épguva aut katadeikviet 0Tt onpoavtiky Beitioon oty
NYOUOVOGT, OGOV a@Opll TNV MEPLOYN] CLVIOVIGUOD TOL TETAGLOTOS, UTOPEL vo
emrevyOel xdpn otn ypnon OepUOLOVOTIKOD TATADUATOS, TO 0Toio gival dvvatd va
npootedel oto mETOopa. [1]

Apketd apyotepa, to 2004, o Oral kot ot cvvepydteg tov digpedvnoay v
ATOd0CT TOL KTIPLKOL KEADPOLG MG TTPOG TN BEPLUIKT, TNV OTTIKN KO TNV OKOVGTIKY
dveon. Katéinéav étot og pia evdlopépovoa mpdtacn Hodnuatikod LovtEAOL Yo TNV
TPOPALEYN TS GLVOVAGUEVNG EMIOPOOTG TOV KEADPOVG 6NV avOpdTivy dveon. [2]

H mepiBarloviikn amddoon tov vrdyeiwv otabumv tov METPO g Abnvoc,
OTOTEAECE OVTIKEIUEVO HEAETNG MOG OlEMOTNHOVIKNG opddag tov EMII oe 6bo
dapopetikég ypovikd mepodovs. [3], [4] Ouv petpioeig €deiov 0TI, TOpd TO
avefacpéva emineda BopOPov Kot otig 0V0 mepmTMOGES, o1 otabuol mov eiyav
oyxedlaotel pe mepoiioviikd kprripla €dwvav v aicBnon peyoivtepng Bepukng
Kol OTTIKNG Gveons o€ oxéom e Toug cLpPoTikovs otafovs, cupfdrioviag £Tot
TNV KOADTEPT EVOOUATOGCT TOV VTOYEIWV GTAOU®V GTNV TOAT GLVOMKA.

[MapdAinio, kotd ™ O1Gpkeln pog Omlopotikig epyaciog oto EMIT [5],
Tpaypoatoromnke ocOykplon HETOED TNG OKOLOTIKNG Kol Oeppikng amddoong
netoopdtov oto Krtiplo. Ta amotedécpato g epyaciag ocvvoyilovtor oto Otl
TOVTOYPOVE. UTopel va emttuyydvetal Bepropdvmon Kot NYOLOVecT o€ Eva TETACLL,
V7O TIG KAT®OL TpovTOBETELG:

e Otav 10 métacpo omoteleiton Amd EMOAANAES OTPMOCELS CLUTOYOVS KO
TOPMOOVE LAIKOV OVTIGTOLYA.

o  Otav mpdkertor Yoo OImAO SLY®PIGTIKO TETACUO LE EVOLAUEGO KEVO: GE QTN
TNV TEPIMTMOOT VIAPYEL TO EMTAEOV TAEOVEKTNUO TNG OYETIKNG HEl®ONG TV
VEKPOV POPTIOV TNG KOTAGKEVTG.

e  Ouo10YEV TTETAGUATO GYETIKA ALENUEVOL TTAYOVG.

O Ghantous vroypappiletl 0tt amapaitntn Tpobndbeomn yio o TopaTdve ivol 1
A5 TOTOINOT NYOYEPLPOV Kol OEPLOYEQPVPDOV GTNV KOTAGKELY).

Ye pio petoyevéotepn epyooia [6], diepevvartal T cvoyétion peta&d Oeppukdv
KOl OKOVOTIKGOV Tapopétpov oto ktipla. [Ipoteivetan évag aiyopiBuog mpdPreyng
™G OepUIKNG CLUTEPIPOPAS VAIKADV TEAEIWUATOV TOV TETAGLOTOS, GUVAPTHGEL TOV
YPOVOL AVINYNOTG GTO OESOUEVO YDPO.

Téhog n ovpPforn TV peonuPpvov e£®otdv otV TEPPAALOVTIKY amddoom
Kowadv afnvaikdv ktipiov, diepevvirtal e pion GAAN epyoocio peiov tov EMIT [7].
Awmoetoveron Ot
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e O e&moteg elvar duvatd vo PEWOGOVY £m¢ Kal 3,5 @opéc T Bepvn nAtokn
OepuOTTa GTOVG EEMTEPIKOVG TOTYOLG TOV KTIpiov’ €miong, ot idtol eEdoteg
TAPEYOVV NYOTPOCTAGIO 1COOVVAUY LE EKEIVI] TOV OVTIGTOLXEL TPAKTIKA o€
OANGLOGUO TOV EMPAVELNKOD BAPOVE TV EEMTEPIKMY TOTYWV.

e Eniong avadewvietar 1 onupocioo Tov €Xouvv ot POl OpOUOL e GYETIKA
YOUNAG KTipLo 6TV NAOQAVELD TOV TPOCOYEWMV Kl GTNV OTOTPOT MLV
avakAdoewv Tov BopHPov TG 0000 LETAED AVTIKPIGTMV TPOCSOYEMV.

H BipMoypapio eivor avemapkng yioo vo 0MGEL GTOV OPYITEKTOVO TANPT GEPE
OYESOOTIKAOV apy®V KOl TEXVIKOV Tov 00 1KOVOTO00V TOWTOYPOVO TEPLGGOTEPES
neptParloviikég amontnioes. Ilap’ OA’ avtd, pepwcéc téroleg apyég €xovv Mo
npotadel, 6mwg delyvel N mopamdve PipAoypagikn avackdnnor. o akolovdncet
AVOADTIKY avaoKOTNGo™ (review) apydv Kot TEYVIKOV oXeS0oUoD, OTMS QVTEC EXOVV
epeuvnbel oTic MyooTéG HEYPL ONUEPO EMOGTNUOVIKES UEAETEG Ko/ 1) TpoTeivovTol
HEGA OO TPOKTIKEG EPOPLOYES.
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3. MEOQOAOAOI'TA ANAAYXHX

Ot apyéc tov ProkAMpatikov oyedlacuol yio to Ktiplo dtakpivovior cuvnlmg oe
Tpelg Konyopies: 1) rov mepifatrovia ywpo ki th daraln tov kripiov (ywpobétnon,
TPOGOVOTOACUOG, GYNUO KAT), 2) 70 KTIPLOKO KEADPOS KoL T DAIKG Om0 T0. OToio,

KataokevaleTol Kol 3) 1oV nAektpounyovoloyikd eComiiond, o omoiog mePIAaUPAaveL Ta
ocvotiuata Béppovong kot yoEng, ocvotnuato mapaywyng (ectod vepoL ypnomg
(ZNX), ovotmquato katomoAéunong 6Oopvpfov «im. Emumhéov, ov efetaldpeveg
oxed00TIKES apyés eivol Kuplmwg EQUPUOCIUES GE TOALMPOPO, OIKICTIKA KTiplo NG
ABMvoc, Kotaokevoouéva TIg mponyovueveg Oekaetieg (To KTiplo TOL KEVIPOL TNG

TPOTEVOVGOG YPOVOAOYOVVTOL TNV TAEOYNPIO TOLG UEPIKES OEKAETIEG TTPV). AVTOG O
TOmog  kTipiov  yopokmnpiletalr wvpiog amd meplopiopéva meplddpla  dOUnoNG,
avurap&io UITPOGTIVOD KNTOL Kol GTEVO UITOAKOVIO. XTIG TEPIGGOTEPES MEPUTTMGELS O
oXeOGUOC KOl 1M KATOOKELY, TOV KTplov avtdv dev meplhdupave Eeyopiom
TEPPAALOVTIKY] HEPLUVAL.

Svuneprropfavopévov avtdv, 1 pebodoroyio Yo TV avamtuén TV dedpmv
ToPapETPOV, akoAoVOEL Tpia oTAdO:

1. Evtomopoc tov ocuvicToo®v oTIG omoieg diveTon TPocoyn KoTd TNV
KaTaokeL €vOg ProkAMpatikd emapkos ktipiov. Avtég AapBdvovror and Tig
ovotdoelg Tov Kavoviopot Evepyesiaxng Anodoong Ktipiov (KENAK).

2. Ileprypagn tov mbBavov mopepfacemv mov pmopodv va yivouv GTig
GUVIGTMOGES AVTEG, MOTE VO TPOCTATEVETOL 1] KATOIKIO TALTOXPOVA KOl OO TOV
aoTIKo B0pvo.

3. E€ayoyn ovumepacpdtov ywoo to “Iloieg TPokTIKEG UTOPOLY  Va
KaADWODY TO0TOXPOVO. TIG ATOITHOELS EVEPYEIOKNG ATOO0OOHS KOl NYOTPOTTOCLOC
Kol moleg Oy1”. XINV MEPIMTO®ON TOL Ol 0V0 GTOYOL OVTIKPOLOVTOL KATH TNV
EQOPUOYY] HOG TPOKTIKNG EQUPUOYNG, TO TPOPANUa petatifeton otnv kpiom
TOV UNYOVIKOD Y10 TIG TPOTEPALOTNTES TTOL TPEMEL VoL AnPBovv 61NV ekdoToTE
KOTOGKEL.
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4. TENIKA ITEPI ENEPI'EIAKHY AITIOAOXHY- EIXATQI'H
XTON KENAK

4.1) Yévroun 16Topikl] avacKonney:

Ot TPOKTIKEG TOV EPAPUOCTNKOY KOTA TIC TPONYOVUEVEG OEKAETIEG LE OTOYXO TNV
OOTIKN OVATTUEN Kol TNV ELNUEPIOL TOV TOMTMOV Y0V ®C OMOTEAECUO TNV OAOEVA
avéavopevn KoTavaA®mon Quokdv Topwv. H aldyiotn avt) ypnom elye SLGUEVEIC
EMATOGELS TOCO oTNV eEAVTANGON TOV amobepdtwv, 660 Kol ot dnpovpyio Prafepdv
QALVOUEVOV OTIMG:

e To @awvopevo Tov Bgppoknmiov LOy®m TV aLENUEVOV EKTOUTTOV S10EEDIOV
tov dvBpoaka (CO2).

e Tn peiwon Tov TAYOVS TOV GTPAONATOS TOV OLOVTOG, TO OO0 TPOGTATEVEL
TOV TAOV|TN oo TG PAaPepég axtivoPoliec.

e To @awépevo ™G 6&vng Ppoyme, Adyo TtV ekmoundv o&edinv Oeiov Kot
aloTov.

¢ To pOTOYNMIKO VEQPOS TV TOAEWDV, AOY® 0ENONG TOV POTTOV.

eTo ¢@awodpevo g «OBegppic vnoidagy, Kvpiwg euEavilOpEVO  OTIS
LLEYOAOLTOAELS, OPEILOLEVO GTNV advvapio amoBoAng g Beprikng evépyelag Katd
dbpketa g voytag e&ortiog Tng TUKVIAG SOUNONG KoL TOV VYNADV KTIPI®V.

e Tn Ogppuxi] pérvven tov TAavinT.

Q¢ evoAhokTikd HovTELD avamTuéng mpotddnke 1 «aelPopocy 1N «Prociun»
avamtoln, pHe KOPLOVG GTOXOVG «TNV TPooTacia tov mepBdAiovtog, v OGO TO
SLVATOV ATOTEAEGUATIKOTEPT] OTOKOTAGTOOT TV OIKOGLGTNUATOV TOV TANVITI KOl
TOV TEPLOPIOUO GTNV KATOVAA®OT ayafdv Kot pUoIK®V Topwv» [8].

[otopikd, (o apykn HopeN TOL TAPUTAVE® HOVIEAOVL TPOTAONKE Yoo TPMOTN
Qopa emionua og 01EBvEg emimedo 10 1992 o Zuvdidokeyn Kopvong tov Hvopévov
EfBvov oto Pio vie TCavéo. H “Agenda 21” émmg ovopdotnke Aoy® TOV aidvo. Tov
KOAOOVTOV VO, EEUTNPETNOEL, OMOTEAOVGE OLGLUGTIKG £V TPOYPOLUO OPACGNS TV
Hvopévov EBvav viép g nmog Kot cupPlotikng otayeipiong tov mepidiiovtog. Ot
178 xvPepvnoelg Tov GLUUETEIYOV GTN GLVOLAGKEYN OEGUEVTNKOV VO TO VI0OETGOVV.

[a]

To peyardtepo Prpa tpog avtn Vv KatehBuvorn wotdco, £yive 1o AekEUPpn Tov
1997 o Xvvowdokeyn tov Kidto, ondte ko vioBemOnke petd amd ypovoPopec
STPAYHOTEDGELS KOL OLOUPMOVIES, £VOC «OOTKOC» YOPTNG YOl TNV OVTIUETOTIOT TNG
Khpoatikng aAraync. To «IIpwtékoiro tov Kidto» Onmg ovopdotnke, amotelovoe
JeoUEVTIKO VOUO -Olopopomompévo yoo kéBe yopa, ovaAoyo HE TA TOCOGTAH
ekloueEvOY pOTTOV TNG- COUE®VO HE TOV Oomoio ot ydpeg mov Oa vaéypapov
VIOYPEDVOVIOV VO LELDCOVV TIG EKTOUTESG €61 aepimV, VIELOLVOVY Y10 TO «PALVOUEVO
tov Oeppoknmiov», o€ m060610 5.2% oe oyéon ne 1o_gmimedo _tov 1990. To
TPOTOKOALO TEOMKE GE 1oY0 TOALE YpdVIa apYOTEPQ, TOPE TIG OTOLEG OVTIOPAGELS Kol
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Vv 1eEMKN amootactonoinon twv HITA, 6tav to 2005 vréypaye ko 1 Poocia, ondte
CUUTANPOONKE TO OTATOVUEVO TOCOGTO COUPOV®V YOPOV OOTE Vo, Adfet 1oyv. [a]

Nuepa 1 «BrokApoatikny, arotedel oAOKANpo kKAAd0 TG apyrtektovikne. Etvot
OTOTEAECUO,  TOAVAPIOU®Y  EMGTNUOVIKOV UEAET®V, TPOTOMOUCEMY, OAAG KOl
TPOTACEDV amd Oe®PNTIKOVG KOl GTOYOOTEG KOl ACUPAVEL VIOYN TIG EMTOYEG TNG
Buwwodtmrag kot g owkoroyiog. XOpeovoe pe to apdpo 8 Ttov Elnvikov
Kavoviopov (KENAK) kot to apOpo S tov v. 3661/2008:

«[...] Exomég tov ProkAMpoTiKod oyedlacpod eivar 1 peimon TG KoTovalomong
ovupatikig evépyerog Yo 0éppavon, Yyoén, eOTIGNO Kol Tapaymyr] Le6ToD vEPOL
Pons (ZNX) [...] T mmv ermitevén tov mopamdve okomoh kKabopilovrar ot
EMAYLOTES TIPOSLAYPUPES YIOL TOV OPYLTEKTOVIKO GYEOLOGUO TOV KTipiov, TO
OepIKa YOPIKTNPLETIKG TOV OOPUIKAV OTOLYEIMV TOV KTIPLOKOD KEADPOVS KoL 01
POy PUPES TOV NiekTpounyavoroyik@v (H/M) eykataotdoemy, Tov Vo pHeAET
véov 1 pLlikd avoakoviLOpevov Ktipiovy. [9]

4.2) Kavovicuoc Evepysiaric Arnodoonc Kripiov (KENAK)! Teyvikéc Oonyiec TEE:

O KENAK amoteAet évav amd Toug o cOyypovous Kavovicpovg g EAAnviknic
vopobBeoiag. «Zta miaicla g Kowotikng Odnyiag 91/2002/EK yia v Evepyelokn
Amoooon Kripiov, n yopo pog &ixe mmv vmoxpémorn vo eVOPUOVIGTEL UEXPL TOV
Iavovdpio tov 2006 pe v £€KO0GT KOl TNV EQUPHOYN OYETIKAOV VOUOOETIKOV
dwrtdéewv. To mpdto Prna v v evopudviorn pog pe v Kowotikn Oonyia oot
ntav 1 €kdoon tov v. 3661/2008 (PEK A" 89) «Métpa yio ™ peiwon g Evepyetokng
Kotaviioong tov Krplov kot diieg owrtdéegy. Bdost tov vopov vmnpye 1M
vroypémon €kdoong oyetikov «Kavoviopov Evepyelaxkng Amoddoong Krnpimvy»
(K.Ev.A K.) otov onoio, peta&d dAlwv, Oa mtpénet kabopilovtar ot EMAyIoTEG TEYVIKES
TPOJYPOPES KOl  OMOLTAOELS EVEPYEWNKNG amOdoong Twv véov kot  plikd
avakovilopevov ktpiov, Kabng kot 1 pebodoroyio LITOAOYIGHOD TNG EVEPYELNKNG
anddoons Tov Ktpiov (Mui-otafepng KATAGTAoNG UNViaiov PHoTog TOV EVPOTAIKOD
npotdmov EAOT EN ISO 13790 kou twv Aowmmv oyetik®v mpotdnwv). H odnyia
91/2002/EK tpomomomOnke amd v odnyio 31/2010/EK kou n evappovion pog pe
véa odnyia Eywve pe v ékdoor Tov véou vouov 4122/2013 (PEK A' 42) «Evepystoxn
Amddoon Krtpiowv - Evappdvion pe v odnyie 2010/31/EE 10ov Evpomoaikod
Kowofoviiov kot Tov Zupfoviiov kot Aowwég drata&eigy.» [b]

[No mv evoppdvion pe to EAANVIKA KAPOTIKE Kot KTiplokd dedopéva, To
eMOTNUOVIKO  dvvopkd  tov  Teyvikod Empeinmmpiov EAAGOag, katdptice
emmpocOétmg mévte Teyvikécs Oomyleg (TOTEE) ot omoleg oty TeMKN TOVG HOPON
elvar ot €€Ne:

e TOTEE 20701-1/2010 «AvoAvtikég €0vikég mpodlaypapis TOPAPETP®VY Yiol
TOV LTOAOYIGUO TNG EVEPYEWKNG AMAO00ONG KTNPiov Kot TNV £€kd0cn TOov
TIGTOTOMTIKOV EVEPYELNKNG ATOS0GN .

e TOTEE 20701-2/2010 «®gppo@uoikés 1010TTeG SOUK®OV VAIK®OV Kol EAEYYOG
™G OEpUOUOVOTIKNG EMAPKELNG TOV KNPV,
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http://portal.tee.gr/portal/page/portal/tptee/totee/ED91-2002-gr.pdf
http://portal.tee.gr/portal/page/portal/tptee/totee/FEK89%20N%203661%2019-05-2008.pdf
http://portal.tee.gr/portal/page/portal/tptee/totee/FEK%20407-B-2010%20-%20KENAK.pdf
http://portal.tee.gr/portal/page/portal/tptee/images_banners_etc/adverts_banners/fg.pdf
http://portal.tee.gr/portal/page/portal/tptee/images_banners_etc/adverts_banners/fgg.pdf

e TOTEE 20701-3/2010 «KApatikd dedopéva ELANVIKOV TEPLOYDOVH.

e TOTEE 20701-4/2010 «Oodnyieg kol &viumo evepyeElOK®V EMOEMPNCEDV
KTplov, AefToOV Kol €yKATOOTACE®V OEpuovong Kol  EYKOTOOTACEMV
KMUOTIGHOOY.

e TOTEE 20701-5/2012 «Zvumoapaywyn Hiektpiopov, Oeppomrog kot Poénc:
Eykatactdoeig o Kmpioy.

Yopeova Aowmdév pe tov KENAK kot 11g 1oyvovoeg Teyvikég Oonyieg, yuo ™
peAéTn evog Prokipatikd Puoctpov KTipiov Katowkiag, yivetal n HLEAETN TOV TOPaKAT®
TOPAUETPOV:

1. Xyeowopoc Kripiov

2. Kmnpuwxkdé Kéhvgog

3. Hiektpounyovoroywkéc Eykataotdoelc

AvoAuTikdTEPO OC TTPOG TO GYESGUO TOL KTipiov efetaleton pio oepd amod
TOPAYOVTES, OTWS avapPEPovTal 6To dpBpo 8 Tov Kavovicuov:

«1. Zyedrooudc KTipiov

1.1 Z10 oyedlacpud tov Ktipiov Ba mpémer va Aapfdavovtol vedyn ot Katmot
TOPAUETPOL:
o) KotdAAnin yopobétnon kot mpocavotoMcopds tov KTipiov yw T HEYIOT
a£10moiNoN TV TOMKAOV KAMUATIKOV GLUVONKOV.
B) Awpdpomon meptPdArovta xdpov yia T PEATi®OON TOL KPOKAILATOG.
v) KoatdAiniog oyedtaopnog Kot xwpofétnon tov avolrypudtomv avi TPOsavVoTOAGHO
avVIAOYOL LE TIC OTOTIGELS NALOG OV, PLGIKOD POTICUOD KOl OLEPICLOV.
0) XwpoBétnon tev AElTovpyldV ovAAoyo pe Tn XPNoN Kol TS OMOLTNGELS GVECTG
(Beppucéc, PuoKoL aEPIGUOD Kol GOTIGHOD).
€) Evooudtoon tovAdyiotov evdg ek tov IHabntikov Huokdv Zvompdreov (ITHY)
o6mmg: avolypoto duecov niakod kKépdovg, toixog palag, toiyog Trombe, nAtokdg
XOPOS — Beppoknmo.
ot) HAMompoaotasia.
0) 'Evtaén teyvikadv oucikol aepicpo.
1) E&ac@dAion ontikng Gveong HEGM TEXVIKMY KOl GUGTNUATOV PLGIKOD POTIGHLOD.
1.2 Advvopio EpopUOYNG TOV OVOTEP® ATOLTEL ETOPKN TEXVIKN TEKUNPI®ON
oOLE®VA puE TNV 1oyvovoa vopobeaio kot Tig entkpatovoeg ouvOnkes.» [9]

2. Ktiprokd kélvpoc

Oocov agpopd t0o KTIPLoKOd KEALPOG, 01 POLOL TOVG 0TOIoVG TTPEMEL Vo eEVTINPETEL
pe emoyio etvat:
®  emASKTIKOC NMMOKOG GUAAEKTNG (O€0UELOT TNG MALIKNG OKTWVOPBOAING TOVG
YEWEPIVOVS UNVES KO ATOLAKPVVGT TNG TOVG KAAOKUPIVOUG)

o Ophypo OepUIKOV OTOAELDV

(14]


http://www.cres.gr/kape/energeia_politis/energeia_politis_bioclimatic_passive.htm
http://www.cres.gr/kape/energeia_politis/energeia_politis_bioclimatic_drosismos.htm

o Oepuikn amofnkn (m BeppdTo TOL UTOPOVV VO ATOONKELGOLY T JOWIKA
VAKE kot otoryeio etvar avédoyn g BepproxwpnTikdTTdg TOVG),

e &v® MG TPOc Tov MYo, Bo mpémer vo mapéysl emapK HOVOON EVOVIL TOV
eEoyevav BopHfov.

«3. Hiektpounyovoroywéc Eykotaotaoelc

3.1 Ot empépovg H/M eykataotdoelc tov e£etaldpevov vmd HeAETn vEOL 1)
plikd ovokovilopevov (katd tnv évvota tov dpbpov 5 tov v. 3661/2008) ktipiov, mov
Oa emleyodv TANPoHV TOVG EENG TEPLOPIGHOVG:

a) O kevipkdg AéPntog Tov cvotiuatog Bépprovong sivol motomompévos pe Podbud
EVEPYELOKNG ATTOO0GNG TOVAAYIGTOV EVOG aoTEPQ (F).

B) Ta unyovquota omevBeiog extdvoong eivar motonomuéva and 1o Eurovent 1
1G00LVaLO EpyacTiplo motomoinong oe cuvOnkeg Eurovent kot €yovv cuvieleom)
ocvuneprpopds (COP) ot woén tovddyiotov 2,8 yio punyovipato péxpt 5 kW ko
TOVAGIGTOV 2,4 Yo unyovipato peyovtepa omd 5 kW.

v) Ta unyovipato KeVIpkdv cuoTNUATOV VEPOL e ovTAleg Beppotntag 1 yiKTn etvon
motomompéve amd to Eurovent, 1] 16000VOLO €PYAGTIPLO TGTOMOINGNS GE GLVOTKEG
Eurovent xor éyovv ocvvtedeot ovumepipopds (COP) ot wdén v aepdyvkto
ToVAdLoTOV 2,2 Yo unyovipato puéxpt 120 kW kat tovddyiotov 2,5 yroo pnyovipato
peyoAvtepa amd 120 kW, evod yior vdpodyukta TovAd IoTOV 3,2 Y10, UNYOVALOTO HLEYPL
120 kW ot tovAdyiotov 3,7 yio unyoviuotoa peyordtepa amd 120 kW.

0) Kdébe xevrpwn wkhpotiotiky povada (KKM) mov eykabiototor oto krtiplo pe
napoyy vomod aépa > 60%, emrvyydvel avaktnon Oepuomroc € MOGOGTO
tovAdyotov 50%.

€) Ot avtiieg M/kor ot KUKAOQOPNTEG €lval TIGTOMOMUEVOL WE EVEPYEWONKN KAAOM
TovAdyiotov (B).

ot) Ta diktva Savoung (vepod 1N aArol HEGOVL) NG KeEVIPIKNG OEppavong M g
EYKOTAGTAONG WYOENG, £€Y0VV HEGO GLVIEAESTH OepUIKOV  OTOAEWDV  OLVOUNG
pkpdtepo and 7% yio diktoa péxpt kot 20 M ko pukpdtepo and 12% ya diktva
peyoAvtepa tov 20 m.

§) Ta dikTvo SvoUNg Kot ETAVOKVKAOQOPIOG TG KEVIPIKNG eyKatdotaons ZNX,
£Youv HECO GLVTEAEGTT BEPUIKAOV OTOAEIDV dtovoung pkpotepo amd 15% yia diktva
yopic eravoakvkiopopia kot pikpodtepo amd 30% yio dikTva e EmAvaKLKAOPOPIaL.

1) Ta diktva dovoung Beppov Kot youypov pécov dabétovy choTnUe AvTIoTAOoNS
Y10 TNV OVTILETOTIOT) TOV LEPIKDOV POPTIMV.

0) H xadAoyn pépovg tov avaykov oe ZNX kaAdmteton and NAofepikd cuGTHUOTOL.
To eldyiot0 MOCOGTO TOV MAMOKOD pePOiov ce emown Pacn kabopiletar wg €ENG:
KhMpatikn Covn A: > 80%, xkipotikny (ovn B: > 75%, kapotikny {ovn T > 70%,
Khapatikn Lovn A: > 65%. H vroypémon avtr dev woyvel yia 11 eEapEcElg mov
avagépovtor oto apbpo 11 tov v. 3661/08, xabmg kot 6tav ot avdykeg oe ZNX
KOADTTOVTOL 0O GAA OTTOKEVIPOUEVE CLGTHILOTO TAPOYNS EVEPYELNS oV PacilovTat
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oe AlIIE, ZHO, cvomuoata tiebéppavons oe kAMpoka mePOyNg N OWKOOOUKOD
TETPOUYDOVOL, KOOGS Kat yewBeppikéc avtiieg Oeppotntoc.

1) Ta cvotuoto YEVIKOD QOTIGHOV GTO KTIPLO. TOL TPLTOYEVI] TOUEN £XOVV UEYIOTN
gvepyelokn omddoon 0,015 [W/lumen]. T emdveio peyoAdtepn and 15 m? o
TEYVNTOG QOTICUOC EAEYYETOL UE YMPLOTOVG OOKOMTEC. XTOVG YMPOVG HE (QULGIKO
eOTIoHo g&acearileTar 1 dvvatdtTa 6BEong TovAdytotov tov 50% tv Aaurntmpov
mov Bpickovion vidg VTG,

K) Z& 00 TOL KTIPLOL TOV OTOUTEITOL KOTAVOUY| SOTavVAV LITAPYEL avTovopio OEppaveng,
OT®G OTNV TEPITTO®OT TOAVKATOKING (avd SOUEPIGUA), 1] CLYKPOTNUATOV KATOIKIOV
(avé xotowkio), 1 o€ OAAEG EOIKEG TEPUTAOOELS KTIPIOV TOPAAANANG ¥pNong amd
SLPOPETIKOVS YPNOTES (TOAVKATAGTALATA, KTIPLO YPUPEI®V K.0L.).

A) Omov amouteiton katovopr damavav O€éppavons, epapuodletor BeppdopéTpnon,
KaOdG emiong Kol 6€ KEVTIPIKA GLGTHHOTO Tapaywyng ZNX.

pn) e 6Aa to Ktipto vapyel Oeppootatikdg Ereyyog ¢ Oeppokpaciog ecwTEPIKOD
YOPOV ava ereyyouevn Beppkn (ovn ktipiov (SopEPIoU, KATACTNUO GE EUTOPIKO
KEVTPO, K.0L.).

V) £t KT{plo TOL TPITOYEVT] TOUEN AMOLTEITOL 1] £YKOTAGTOOT KOTAAANAOL E0TAMGLOV
avTIOTAOONG NG AEPYOL 10YVOG TOV MAEKTPIKOV TOVG KATOVOADGE®V, YO TNV
aHENGOT TOV CLVTEAEGTT 1G6YV0G TOVG (GLVY) Gg eminedo kat’ ehdytotov 0,95.

3.2 Advvopio eQapUOYNG TOV OVOTEP® OTOLTEL ETOPKN TEYVIKY TEKUNPI®MON
ocOpE®Va pue TV 1oyvovca vopobesio.» [9]

[No va emaAnBevtel 611 T0 KTiplo mAnpel T1g dvwbev Tpoimobécels, dievepyeital
GUYKPLIOT LE TO KTIPLo avapopdic.

4.3) Hopauetpol exipponc BLokAuatikot cysolacHov:

Ot onuovtikdTEPES TOPAUETPOL TTOV EMNPEALOVV TO PLOKAMUATIKO GYEOACUO EVOG
KTpiov givo:

. O puowkéc dwuBéopeg myéc evépyerag (1 EVOALOKTIKA OVOVEDTIUES THYES
evépyelog) YOpm omd TNV —umd PEAETT- TTEPLOYN.

. To @uowko mepifdriov kot n Tomoypa@io YOp® 0md TO —VLTO KOTOGKELTY|
Ktipro. Idwaitepa, 10 O06WKO Kol TO VOGTIVO TEPIPAAAOV  Sradpapatilovv TO
ONUOVTIKOTEPO POAO.

. To kAhipa ™G gupVTEPNG TEPLOYNG, TO OO0 SLOKPIVETOL TEPALTEP® GE KPO-
KMpo, pecO-KMpa Ko Lokpo-KAIpOL.

. H ypion tov ev Adym kTipiov (oKioTikn, epyacioc, eknaidevong, Tpodvolog,
amofnKevong KAT).

. To vrbpyov cvoTnRE d6puNoNS TG TOANG KOl 1| 6VVOEST TOV KTIpimV (Y
VYNAEG TOAVKATOIKIES, YOUUNAOTEPES OlKieS KAT).
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4.3.1) Avavedowee IInyéc Evépyswe (AIE): Q¢ ovavedoueg mnyég
EVEPYELNG N NTTLEG LOPPES EVEPYELNG T TPAGIVI] EVEPYELD 1) VEEC TINYEG EVEPYELNG Elval Ol
LOPPEG EVEPYELOG TTOV TTPOEPYOVTOL OO KATOL0 PLGIKN O1OIKAGI0, GUVETMS TPOUKTIK
vapyovv oe agbovia yOopw pag. O YOPOKTNPIGUOS «OVOVEDGIUES» €ivol KATWG
KOTOYPNOTIKOG LOG KOl OPIGUEVEG AmO OVTEG TIC TNYES, OTMMC 1) YemBepuikn evépyeta,
dev avavedvovtal oe kAipoko yetiov [a]. H ypnon tov AIIE éyxet kotootel
avaykaio, E01KE TIG TEAEVTAIEG deKOETIES, apov e&ummpetel Tpelg Pacikods okomolg:

o Tnv anedpnon amd 10 TETPEAAIO KOL TIG VITOAOITES U1 OVOVEDGCIUEG TNYEG
(youdvOpaxes, QLOIKO 0€plo, TUPNVIKY €EVEPYELD), T OAOYIGTN YXPNON TOV
OmolV 0dNYNOE OTIG EVEPYELNKES KPIGEIS TOV TEAELTOI®MV ETOV OAAG KOl GTNV
emPapuvvon tov TepPAAAoVTOGC.

o Tnv efowovounon ypnuatog. Evdewktikd, €xet e€aybel petd omd oyetikég
€PEVVEG TO GLUTEPACHO OTL 1| PLGIKN Oéppoven Tov KTipiov pe Tov MO Kot
TNV VO TOL avépov, eEotkovopel Téve amd 50% ce ypnpo EVovTL TG YPNong
neTpeAiov Kot NAEKTPIKOL PEVUATOC.

e Tnv mpooctacio tov mepiPdirovrtog [8]

210V TOPOKAT® TIvoKe OomelKoviCovIol GUVOTTIKG TO TAEOVEKTNUOTO KoL
ueovektpoto tov AIIE [C] , dote va @avel kaAbtepo 1 VIEPOYN TOVG EVAVTL TV UN
OVOVEDQGULOV TNYOV:

[Inyn [TAeovektuota Melovektpata
"HAog o  MndeVIKEG EKTOUTEC e Aoctdbeia
CO2 e Axpiin texvoroyia
e Avoveoootnto e Agopedet
e Endpkewn EKTETOUEVEG
TEPLOYES
Avepog o  Mnodevikég EKTOUTES e AoctdéBeia
CO2 e Asopuevet
e Avaveoowotnta EKTETOUEVEG
e Endpkewn TEPLOYEG
Bilokavoia e  Eldyioteg exmounég e  Metagpopd
Beppoxnmokmv Bropadag
aeplov e Xpnon vepou yuu
e Avovewodtro TV Topoymyn

Propdatog pe
TOAVEG EMMTOGELS

ot
OWKOGLGTNLLOTOL
Ydatontmoelg o Mnodevikég EKTOUTES e  YynAd kéotog
CO2 KOTOGKELNG
o Awpedv TpdTN VAN e Emntoocelg ota
OlKOGLOTILOLTOL
I'ewBeppio e AveEdvtintm mnym e Ildyo k6cTOg
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EVEPYELOG avénuévo

e  Miwpn anaitnon yne GLYKPITIKA LLE
dAareg AITE

e Amaitnon ywo
eneéepyacio Tpv
™ d1dbeon Tov
yYemBepKon
VAoV Eava oTov
VOATIVO OTTOOEKTN

Mivakag 1: ITieovektnpota Kol petovektipoto tov Avavedotpwv Inydv Evépysiog [d]

4.3.2) ®voké mepifdrlov: Etov 0po avtd cvumepliapupdvovior 6Aol ot
Covtavol opyaviopoi, aALAd kot 1 dfia VAN, OA0 dNAadN 10 TEPPAAAOV HEGH GTO OTTO10
0 avBpomog Cel, kveltonw Ko avamtvocetol. Onwg avapEPETOL GTNV NAEKTPOVIKN
eykvkionaidelo, Wikipedia [a]: «Xto @uoikd mepiBdAiov pumopodue va KatatdEovpe
TANPELS OKOAOYIKES HOVAOES, TO OLKOGUOTHUOTO, OAAG KOl TOYKOGHIOVS (LGIKOVG
TOpovg Ommw¢g o aépag Kot o vepo. [...] Metd t PBopnyovikn emavdotacn £xet
napatnpnOet peydin avlpomivn tapéuPfacn 610 euokd mepPariov, TOG0 GTU AGTIKA
KEVTIPA 060 Kot otV Vodpo, Adym NG TEYVOAOYIKNG £EEMENG KOl TNG OUKOVOLUKNG
avanmTLENG. XTI HEYdAEG TOAELS GUYKEVIPOVETOL £Vvag TEPAOTIOS aplBpog avlpdrwy,
oe (o moAV pkpn Opmg ékxtacn. Etot, ot dpactnpidtreg tov avlpdnwov avtdv
afpoilovion cuveydg KOl PTAVOLV GE TETOLO ONEEIO OV TO PLOIKO TTEPIPAALOV devV
Umopel  vo TG  OVTYETOTICEL, HE OMOTEAEGUA TNV  EUEAVIOT]  OWKOAOYIKAOV
TPOPANUATOV. ».

H -vn6 perétn- ndéAn g AbBMvag dvotuydg dev amotelel e€aipeon oe oyéon pe
To. vOAOWE. pPEYAAM aoTikd Kévipo maykoouinwg. Extdg amd tovg 600 peydAovg
“PLOIKOVG TTVELHOVEG” TOL 0eoTOLOVY OTI KEVIPIKES MePLOYES ™G TMOANG (AAcog
[Tediov tov Apewg kor EBvikdg Knmog dimha ot Bovkn), dev vrdpyovv mapd povo
pikpd Ghon otig vmoroweg (my Beikov, IMaykpatiov, Evayyelopod, Onoesiov, N.
Ddhadérperag). Emiong mpémel va vmoypoapuotel 1 maviedng avomapéio véaTivov
agpiairovrog oe OAN TV £ktactn g TOANS. O Kneioodg ivar evepydg Hovo Katd Tig
TEPLOSOVG PPOYOTTOCEWMV, EVA TO VITOAOUTO, TOTAULOL TTOL JEPPEAY TNV TEPLOYN, EXOLV
vroPobotel eviedmg M €xovv e€apoviotel KATO amd TNV TOXEDS OVOTTUGGOUEVN
dounon g moAng. Ola o TOPUTAVED PAVEPDOVOVTOL KOl GTNV OEPOPMOTOYPAPIL TOV
KEVTPOV TNG TOANG:

(18]



http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
http://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CF%8C%CF%82_%CF%80%CF%8C%CF%81%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CF%8C%CF%82_%CF%80%CF%8C%CF%81%CE%BF%CF%82
http://el.wikipedia.org/w/index.php?title=%CE%91%CE%AD%CF%81%CE%B1%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%81%CF%8C
http://el.wikipedia.org/wiki/%CE%92%CE%B9%CE%BF%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE_%CE%B5%CF%80%CE%B1%CE%BD%CE%AC%CF%83%CF%84%CE%B1%CF%83%CE%B7
http://el.wikipedia.org/wiki/%CE%A0%CF%8C%CE%BB%CE%B7
http://el.wikipedia.org/wiki/%CE%A0%CF%8C%CE%BB%CE%B7
http://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CE%AC%CF%80%CF%84%CF%85%CE%BE%CE%B7
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CE%AC%CF%80%CF%84%CF%85%CE%BE%CE%B7
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AC_%CF%80%CF%81%CE%BF%CE%B2%CE%BB%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AC_%CF%80%CF%81%CE%BF%CE%B2%CE%BB%CE%AE%CE%BC%CE%B1%CF%84%CE%B1

oav
QVTIKOTOOTNOEL GXEGOV OAOKANPMTIKA TO TPAGIVO OV LVANPYE KATOTE GTNV TOAN

H onuocio tov dacikod kot tov vodtivov mepPdAriovioc g mpog ™ Prdoiun
avamTuEn StoeaiveTal Kupimg GTNV GLOYETIOT TOL LE TO KA[LO TNG EKAGTOTE TEPLOYNS,
OALG KOL OTNV TPOOTOGIO. 7OV TPOCEPEPEL ®G TPOG KOs €idovg pumavtég Kot
dvodpecta eavopeva. Tapokdto Oa avarlvBodv TANPOC o1 EVEPYETIKEG 1O10TNTEG TOV
QLOIKOV TEPPAAAOVTOC, MG GLGYETION, TOCO UE TO POKAMUOTIKO GYESOGUO, OGO Kot
He TV amoevyn Tov Bopvov.

4.3.3) Kiipo/ Khparoroykég YvvOnkec: Q¢ khipa opiletol 1o cOvoro Tmv
LETEMPOLOYIK®DY JEOOUEVMDV OV YopaKkTnpilovv €vav TOmo kol AapuPdvetor o pio
LEON KATACTOGON TOV NUEPNOLOV GLVONKAOV og peydro Pabog xpovov. Ot kupldtepeg
TapApeTpol Tov yapaktnpilovv 1o kAipo eivor v Gepuokpacio tov aépa, M oyetikn
vypaaoio, T nAlaxn oxTIVOLoALa KOL Ol TVEOVTES AVEUOL.

Onwg avagépetar otn Stare€n, g kabnyntpiog EMIT k. Mmovyatidt [10]:

«To KAlpa og kGBe meploy Tov TAOVITN UTOpEl va TEepLypapel o Tpia SLOPOPETIKY
emineda, Tyaivoviog omd To YEVIKO TPOG TO €101KO, 0md TN HEYOADTEPT KAIHOKO GT)
UIKPOTEPT: TO HOKPOKAMUW, TO UECOKAIUN Kot TO HkpokAipa. To pokpdkApo puog
TEPLOYNG QPOPEL TOL YEVIKOTEPQ KAUATIKE YopaKTnptoTikd Te. Opileton amd kAot
dedopéva, Ommg etvan 1 Beppokpacio, N NAlok) aktvoBoliia, 1 NAOEAVELD, O AVELOG,
N vypacia, ta véen kot ot Ppoyomtdoels. To pecdkAypo pog meployng etvor o
LETACYNUOTIGUOS TOV HOKPOKAILOTOS, AOY® TOTIKMV 1O10UTEPOTNHTMY, ONMG £lval TO
avayAveo Tov €00QOVG, M VIOPEN HEYAAW®V EMQAVEL®Y vePOL kot 1 PAdotnor. To
UIKpOKATHO pog meployng €ivor 1 01popomoinon Tov HOKPOKAILOTOS KOl TOV
HLECOKAMUOTOG, M omoia o@eidetol Kupiwg oe avOpodmiveg mapepPacelg, Onwg m.y. 10
dounpévo mePIPAALOV 1 O1 YEWPYIKEG KOAMEPYELES.»
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H EMAnvikn emikpdteia dtakpivetor o€ t€ooepic KMUOTIKEG (dveg ¢ €ENG:

KAIMATIKH NOMOI
ZONH
ZONH A Hpdaxiewo, Xavid, PéBvuvo, Aacifl, Kokiadeg,

Awdekdvnoa, Zdpog, Meoonvia, Aaxwvia, ApyoAida,
ZaxvvBocg, Keporovid, 10akn

ZONH B Kopwoia, Hielo, Ayoia, Attoioaxapvavia, @idtida,
Ddwkida, Bowrtia, Attikn, EvBoa, Mayvnoia, Znopddeg,
AéaPog, Xiog, Képkvpa, Agvkdda, Osonpatia, [1pépela,
Apta
ZONHT Apkadia, Evputavia, lodvviva, Adpica, Kapditca,
Tpikaia, [Tepio, HpoBio, [TEALA, Ococorovikn, Kidkig,
Xoikdwn, Zéppeg, Kafdra, Apdpo, ®dcoc, Zopobpdkn,
Edavon, Poddnn, 'EBpog
ZONH A I'pePeva, Kolavn, Kaoctopid, PAdpva
Mivekag 2: Khpatikég Zoveg tov EXadikov ydpov [11], [12]

H Abnva evtdooetal otn {ovn B, n omola yapaxtnpiletor amd khipe pe péTpieg
Bpoyéc, Nmove yewadvee kot Enpd kolokaipra. O mopakdto mivakog Osiyvel
OVOADTIKA TNV HLEGT UNVIaiol KATOVOUT TV S10pOp®V GTOLXEIMV oL Yapaktnpilovy 10
KAlpa e Abnvag. [11], [12]

IAN | ®EB | MAP AITP MIA IOYN | IOYA AYT XEIT OKT | NOE | AEK

Méon 10,3 | 106 12,3 16 20,7 254 28,1 28,0 24,3 19,6 154 12,0
Beppoxpaocio
24dpov [°C]

Méon 39 4,0 38 33 31 33 39 4,0 3,6 3,7 34 38

TaYOTNTO TOL
avépov [m/s]
Méon ohkn 630 | 79,0 | 117,7 | 1543 | 1954 | 2140 | 2224 | 202,7 | 1526 | 1090 | 70,7 55,7

nAokn
axtvoPoiio

610 0p1l.

eminedo

[KWh/(m2.mo)

IMivakog 3: Troyeia mov yapaktnpilovv to khipa g ABnvag [11], [12]

4.3.4) Xpnon Kripiov: Zoupova pe tov Ktprodopkod Kavoviepov [13]:
«Tao xtiplo 1 To TUNUATA TOLG KO TO. SOHIKA €pya, TASVOHOVVTOL GUUP®VO UE TN
xpnomn tovg otig akoAovbeg katnyopieg: A) Koatowio, B) Ilpocwpiv Awapovn, I
Yvvafpowon kowod, A) Exmaidevon, E) Yysio ko Kowwvikn Ilpdvola, Z)
Yoepoviopdc, H) Eumopro, ©) I'paeeia, 1) Biopnyoavio/Biloteyvia, K) Anobnikevon, A)
21a0pevon oVTOKIVATOV Kol Ttpotnpiov vypodv Kovcipmov, M) Aowmég ypnoeigy.
AvoQopikd e TNV KOTOWKIM, 70U OTOTEAE] TO OVTIKEIUEVO THS TOPODOOS UEAETHG,
AVOQEPETOL TOPOUKAT® GTO 110 GpBpo: «Ztnv Katnyopio avt meptlapfdvovior dca
KTipto 1 TUNHOTO KTIPIOV YPNCLOTOIOVVTOL Yol VO TOPEXOVY GTOVS EVOIKOVG TOVG

[20]




YDOPOVG KATAAANAOLG TOLAGYIGTOV V1o VTVO KOl GOUOTIKN LYlEwn Kot kabopldtnta,
OOV 01 £VO1KOL TOVG SLOUEVOLY HOVILLOL 1] ETOYLOKA. )

4.3.5) Yvommuae Adépunong: To cOotnua d0uncne, ©€ GLVOLOCUO HE TO
OVLVTEAEDTH] O0uUNoNS Kol TO TOd0 KOAvwHS, GLOYETILOVIOL GTEVA WLE TA TOGOGTA
QVTELONG EVTOG TOL OIKOTEOOV, OALA KOl TV QUGIKY| GKIOOT) TOL KTIPIiOV, GUVETMDS Kot
[e TV evkoAia otn dnuovpyio Kot TNV opaAn Asttovpyio £vog Prokipoticod ktpiov.
Ot katnyopieg, otic onoieg dtakpivetarl To GOGTNHO OOUNOTNG, POIVOVTOL GTO TOPUKATM

oxnma [c]:

OIKOAOMIKA LYITHMATA OIKOAOMIKA LYITHMATA
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Ewova 2: Kotnyopieg cvotiuotog d6unorg [c]

H onuaocia tov eivar dedopévn, dwitepa otig peyoarovnorels (0nmg 1 Adnva),
Omov evtomiletal OAOEVO QVENVOLEVT] OTTALTNON Y10 OVOTKOOOUNON VE®V 1) GLVTIPNON
ToAOTEPOV KATOWKIOV. [V avtdv akpiPdg 10 AOY0, VLIAPYEL EKTETOUEVO VOUIKO
TAOIG10 TO 01010 VPICTATAL GVVEXEIS OVAVEDCELS KOl BEATIOCELC.

Metd v avabeopnon tov 'evikov Owodopkod Kavoviopot (I'OK), o véog
kavoviopog (NOK) oaivetor 0tL dpa g€uvoikd mpog avtr tv Katevbvvon. Ilo
OLYKEKPIUEVQ, OTOC avaeépetal ota apbpa 8, 9 kot 12 Tov Kavoviouov:

o «To emurpendpuevo MOGOGTO KAALYNG TOV OKOMEOOVL OV WUMOPEl va
vrepPaivel To 70% g emeaveldg Tov. I'evikég kot e101kég dtoTAEELS, TOV

[21]




kaBopilovv dueca 1 EUUECH UEYOADTEPO TOGOOTA KAALYNG, TOAVOLV VO

oY voVV amd TNV 16X TOL VOLOV GVTOV
o «To «tiplo TomoBeteiton glevbepa pésa oto okdnedo. Omov 10 Ktiplo
Ogv EQPAMTETOL UE TO TO® KOl TAAYW 0Pl TOL OIKOTEOOL, OAPNVETOL
andotaon A= 3+0,10H (6mov H to mpaypatonolovpuevo Hiyyog tov KTipiov
0€ MEPIMTOON MOV €EOVTAEITOL O GLVIEAEOTNG OOUNONG, M| TO UEYLOTO
EMTPENOUEVO GE TEPIMTOGT OV OV EEAVTAEITAL O CLUVTEAEGTNG OVTAC, 1|
avtd o610 omoio mpoPAémetal va Eavtindel HEALOVTIIKG O CUVTEAEGTNG
douNoNs, OMWG OmEKOVILETOL GTO SIAYPOUUIO KAADYNG TNG OIKOSOUIKNG
doelag, M 10 TPoPAemOUEVO OE TEPIMTOON WEAAOVTIKNG UETOPOPAC
OLVTEAEGTH OOUNONG GOUPOVO LE TIG EKACTOTE IGYVOVGES OTAEELS Yol

N UETAPOPA cLVTEAESTN dOUNoNGg)» [14]
Q¢ chvoyn OAoV TOV TopATAvVE®, 1| TOPOVGA epyacia meptopiletol oy eE€taoom
KOl LEAETN TUTKAOV OIKIGTIK®OV KTipiwv (yprion: KeTowkia) tng mOANg e Adnvag katd
10 2° uied tov 20 aidvo Kor eitepa o€ KTiplo TOL PPioKovVTOl GE KEVIPIKEG
neployés (kAino:_edkpato, yopic neydlec vwouetpikéc dwoeopéc). H dounon eivan
aveTnpd opicuévy AOY® G EAAEWYNG YDPOL eKaTéEPWOEV, TO odotnua dounong
eLev0epo Ko 01 drabéoiues Tnyés evepyelag €ival N MK oKTVOPOAid, 0 AVEROS KOl

KaTd TepinToon 1 yemOeppio.
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5. ENIXKOIHXH (review) TON IEPIBAAAONTIKON
APXOQN KAI TEXNIKOQN YXXEAIAXMOY

5.1) Hepifoloc Tov kTipiov Kal KTiploioyikn didraln:

5.1.1) Katdilnioc mpocavaToMcric TOU KTILPLOU

O mP0ocavaToAGUOS TOV KTIPIOL £XEL AUECT) GUGYETION LLE TO EMKPOTOVV KA
™G TEPOYNG, TO OVAYALEO Kol T0 QUOIKO Tomio ™. OAleg 01, OYeETIKEG PE TO

OVTIKEIUEVO, EMIGTNUOVIKEG HEAETEC KOTOANYOLUV OTO GULUTEPAGHO OTL O TAEOV
KATAAANAOG -amd PLOKAUOTIKAG GTOYNG- TPOGAVUTOMGUOC TV OYE®V TV KTIpimv,
oV mepinT®on Tov Mecoyetakol KAipoTog, eivor o votiog. [15], [16], [17], [18], [19].
[T cvykekpyéva, £xovtog GVUTEPIAAPEL WG SES0UEVO OTL TO OVAYAVPO TOL KEVTPOL
g ABMvog tvar og enl 1o mAeioTov opadd Kot dev vITdpPyEL TAOVGO LGIKO TOTHO, TO
omoio va mpokaiel okiaom, 1N evosikvodevn tomobénon elval ekeivi 6mov N HeyoAn
mAevpd TpocavotoAileTor Katd TN d1evluvon Boppdc-voToc, oTpanpévn EA0EPOS,
OGS PAlvETOL KOl GTO OEVTEPO GYNLLO TNG EIKOVOS TOV aKOAOVOEL.

¥I e sALL T

¥ efepara hipara

yia {imd A Enpd khiare

oz Qoo 1| uypé KApaTa

B
N

Ewova 3: O tpocavatoloudc (o€ ©) cuvaptioet tov kKhipatog kabe neproyng. [20]

O Aoyog Yoo TNV Topamdve cVoTaot givol 6Tl ota E0KpATo KALATO 0TS ovTo
g ABnvag, N eotevoTepn Kot (eoTtOTEPN TAELPE TOL KTIpiov glvar 1 voTIo, AOY® TOV
LEYOADTEPOV TOCOCTAOV MAOKNG akTvoPoiiag mov déxetar emoimg. Emmpochera,
EVVOEITOL 0 PUOIKOG AEPIGUOC TOV KTpiov, apov ot yelepvol dvepot £xovv cuvnOmg
katevbuvon B-N. [17]

(23]



agovag 5popou A-A

Ewévo 4: Zkopipnuo mwov Ogiyver v ovdykn v POpel. TPOGOVATOAMGUEVE OVOIYUOTO OTtd
Broxhpatikng dmoyng. [C]

Avtifeta, o TAéov KaBop1oTIKOG TAPAYOVTAS Y10 TO GYEOGUO LE GTOYXO TNV
npootacio. and to B6pvPo elvar n devBvvon tov KOHpLwV TydV BopHov Tov
neppdAlovv to Ktiplo, oe oxéon pe ovtd. X avTioTOLEG €pYOciec, €yovv
avalnmoOei Ko mpotadel AVoEG GOOTOD GYEIAGLOD, Ol OTOIES OUMOGKOTOVV GTNV
amopdkpuvon €ite OAOKANPOL TOL KTIPioV, EITE TOV ECOTEPIKAOV YOPOV TOV TOV
YPNOLOTOLOVVTOL TEPICGOTEPO KOTA TN O1APKELD TNG NUEPAS, Omd TNV TANGIECTEPN
001kn optnpia kovtd o awtd. [21]

Ye avtiotoyyio pe to apbpo 8 (§ 1) tov KENAK, 10 omoio mpotpémel 10
oMWOTO TPOCAVATOMGUO amd evepyelokng amoyng, oto apbpo 12 Kriprodoptkon
Kavoviopov (§ 1,2) mpoPAémovtat Ta TOPAKATO:

«[...] Ta xtipla mpémel va oyedtalovtal [...] dGTE Vo TPOGTATEVOVTOL O £VOIKOL
amo kabe popeng BopHpovg péoa ota OpLa TG KATOKIOG [ ... ]».

«[...] n axovotikn dveom evog ydpov kabopiletal amd Eva GHVOAO |...]
TOPAUETPMOV, TOV APOPOVV TNV NYOTPOGTAGIO TOV YMPOVL Ao [...] TOV aepdPepTo
Nyo mov mapdyetor and eEmteptkéc Tyéc.». [13]
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AKAAUTITOG XWpog

AEYTEPEYQN APOMOZ A

KYPIOZ APOMOZ
(OOPYBQAHZ)

Ewéva 5: Zkapipnuo mov deiyvel ) onpocicc 1oL 6OGTOY TPOSAVOTOAIGUOD GUVAPTNCEL TOV
BopuPddoug kevipikov dpopov. (oyxediaon pe autocad pe v evyeviky Pordeia tov k. T{ovPaddakn)

Yvvdvaotiky] Bemdpnon TV Topamdved V0  KOVOVICUMV 0dnyel ©TO
cuumnEpacua Ot
1. Omov vrdpyet N guyEpeld VEOL GYEOIGLOV, AVATANGNS KAT TOV 0GTIKOV
16100, KOAOV  givor ot dopdpot  mov  efaceaAiilovv  peonuPpvo
TPOCAVATOMOUO GTA KTIPLaL VoL oméEYOVV amd T1g Bopufmdelg KOKAOPOPLOKEG
aptpieg ¢ mOANG. Avtd umopel vo €£0IKOVOUNGEL TEPAGTIO KOGTOG
KOTAGKELNG, OTMG OVOADETOL GE EMOUEVT TOPAYPAPO.
2. Z& VQIOTAPEVES OOTIKEG TEPLOYES, OIS Y CLUPOIVEL [IE TO OIKIGTIKA KTipLaL
070 KEVTPO TG ABNVag OTOL 01 GTABES AGTIKOV KUKAOPOPLoKoL BopvBov
og dpopovg cvviBoug kKuklopopiag otnv ABnva xopaivovtol yopw ota 70
dbA (ovapépbnke mapamdve Ot 10 Gpbpo 12, vmovpyikn amdeoon
3046/304/89 opiler, m opaic wodvvaun A-nyootddun, Laegh TOL
eEmtepcoh BopvPov mov ETavel pHéca GTO KTIPLOL KATOWKING OEV TPEMEL VAL
vrepPaivel ta 30 dbA yio vynAr akovotikn dveon, avtifeta Yo Kavoviky
OKOVOTIKN AVEOT, 1 UEYIOTN EMITPENOUEVT] oTAOUN eEmTeptkov BopvPov
oV emKpatel péoo oty Kotoikio dgv mpémel vo vrepPaivel ta 35 dbA)
000K UECUPPIVEG TPOGOYELS OVTIGTOLOVYV G€ BopuPmdEl dpdpovg,
yperaletar va AneBodv dpacTikd HETPO NYOUOVMOONG, OV OVTIGTOLKEL o€
OTUOVTIKN OIKOVOLUKT] ETPAPLVON.
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Ewdévo 6: Tlopadeiypoto cwotod mpocavatoMopod oty moAn g Abfvoc. Ilépav tov votiov
TPOCAVOTOAMGHOD, Ol 000 Katokieg Ot dwabétouv oavoiypata ot Popelo mTAgvpd TOV  KTIPioL,
AmoPEVYOVTOG £TOL TOV €16EPYOLEVO BOpLPO amd Tov KVPLo/ KeVIPIKS dpdpo mov PBpioketor Epmpocbey,
OALG KOl TOVG OVOAPESTOVG YEEPIVOVG OVELLOVC.

Ewéva 7: Tlapdaderypo AdBoc mpocavoatolopévev avorypdtav (Xavid). O vOTliog TpocovaTOMGHOG
poptopeitar and Tovg NAlaKovg Beplociomves oty Kopve1 Tov KTpiov. H edhmng eAdnviy) vopobesio
opiletr 6T dev B mpémel vo. vILAPYOLVV OVOiyHaTE, GTNV TEPITTOOT OV OKPPDG dimAa vdpyel Eévn
Wokmoia, xopic Opmg va TPoPAETEL KATL Yo TNV TEPITTOOT TOL 1] 30KTNGlo aVTY gival amAd pio
avin!
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Ewévo 8: Notwo mpocavatodiopévn oyn oty moAn tov Ilepatd. Ta peydia avoiypata cuvelo@épovy
o€ vynAég nhokég amoraféc. H molaid avt) katackevn Oa pmopovoe kGAMoTo vo ypnoonombel kot
®¢ «Beppoknmon (PA. Tapakdtm) o€ £va To cOYYPOVO OIKIGTIKO KTiplo.

5.1.2) Kotdiinin yopoBLtnon Tov KTIPiov 6TO 01KOTESG0

H xatdAinin yopoBétnen g katowiog péco oto owomedo kabopiler oe
peydro Pabud to mocooTd TG E16EPXOUEVNG NAIKNG aKTVOPBoAiaG TTov givarl (WTIKNG
onpaciog T6co yia T 0€puaven, 660 Kot Yo T0 PLGIKO POTIGUO TOL KTIPiov.

Ye autn TV Katehlvven GuVIYopoLV SLAPOPOL TUPAYOVTEG, OTMG TO, OPLO. TOV
O1KOTEDOV, TO 1GYVOV CLGTNHO JOUNONG, TO VYOS TMV TOPUKEIUEVOV KTpiov, N
AOCTOCT TOV OIKOTESOL amd TO €6MTEPIKO Oplo Tov meCodpouiov (dNradn N oyéon
peTalld OKOOOUIKNG KOl PUHOTOUIKNG YPOUUNG), aKOHa Kot TO TAATOG TG 0000. To
W6YVoV vopoBeTikd mAaiclo aiverol OTL Kiveitol guvoikd, TOGO MG TPOG TO GVGTN LA
douNnoNg Omwg TPoavaPEpOnKe oTNV €160 YWYY, 0G0 KOU MG TPOS TOLG VITOAOITOVG
TOPAYOVTES:

Axdivrtor Xmpot: XOpeova pe to vEo 0tKodopko kavoviopd (4067/2012) o
VIOYPEDTIKA OKAAVTTOS YDPOS, TOLANYIOTOV KOTA TO. 2/3 TOL TPEMEL VO TOPAUEVEL
YOPIg ETIOTPOOT Kol VO PUTEVETOL LTOV VIOAOYICUO TNG QUTEVONG GLUUETEXOVV Ol
OOKENEIS KATOUGKEVEG Y1aL TV VIOJOUT oToLXEl®V VEPOL Kol Ol TGiveg 6 T0cooTd 50%
™G EMPAaveldc tove. [14]

Owodopikn  ypouun/Pvpotopxn ypouun/ITAdroc  meCodpouiov: €g mAdtog
neCodpopiov opiletoanr M AmOCTOCT GO TN PVLUOTOMIKY YPOUUN O TNV OKUY TOV
kpaonédov. To ehdyioto mAdtog meCodpopiov opiletanr ota 2,05 pérpa, to omoio
nmepiapBdvoov 0,20 pétpa apyrtektovikég mpoeoyéc, 1,50 pétpo yia ehevbepmn Codvn
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06oegvong meCov kot 0.35 pétpa yo tomoBEon mvakidmv onuavons, KiykKAMOOUAToV
Kol KATOOKELT] Kpaomédov. Emiong, o1 eEmoteg pmopodv va enekteivoviot £mg kot 10%
TOV TAUTOVG TOV OPOUOV, TEPAY TOL KAOETOV VONTOV EMTEOOV TOV OPILEL 1| OIKOOOLIKN
YPOUU Kot TOTE omdOTACT] LEYUADTEPT amO 2 LETPOL.

YOoppova pe o 0o mpoovaeipnKay, sivar KoaAd YEVIKA Vo EMOIOKETOL 1)
T000£T6N TOV KTIPIoV E6MTEPIKA S TPOS TV _OLKOOOUIKNY ypouuy (1 onoio cg
TOAAEG TEPIMTAOGELG TOVTICETAL [IE TN PUUOTOMIKT). ME aVTO TOV TPOTO EMLTVYYAVOVTOL:

1. MeyoAdtepn TOGHTNTA NALIKNG EVEPYELNG KATA TOVS XEWEPIVODS UVES Kot GpaL
avénon g BEpuavong pe eLoIKo TPOTO.

2. H xoAbdtepn tomobétnon otabepdv MMOTPOGTATEVTIKMOV GUOTNUAT®V, OTMG
elval o1 TPOEKTAGELS TNG TAGKOG N TNG 6TEYNG, TPpOcbeTol opldvtiol TpdPorot,
KATAKOPLOES apylteKToVIKEG TPoeCoyés KAT. 'ETol mpootatevetal 1o Ktiplo amd
EVOEYOUEV VTIEPHEPLAVOT) TOVG YEWLEPIVOVS UNVEG.

3. KoaAbtepn ekpetdAlevon Tov akGALTTON YOPOL Y10 T GVTELGT Kot PeATimon
TOV UIKPOKALOTOG.

Qo160 oe KGbe TMEPIMTOON, EVOEIKVLTOL 1| LEAETT TNG TPOCTINTOVCAG NALUKNG
axtivofoAiag, Yy vo oamogedyovtor mbavd AdOn kotd to oyedacud. Ta
ONUOVTIKOTEPA EPYOLEiD YO T COOTH Y®POoOBETNOT TOL KTIpiov 61O OKOTESO Eivar Ot
niokol yaptes Kou ol uetpntés oxioopod. Ot nhwokol ybptes etvor dtaypdppoto mwov
amekovilouy TIC POVOUEVES TPOYLEG TOL TJALOV Y10l GLYKEKPIUEVO YEDYPOPIKO TAGTOC.
Me ovtév Tov TpoOmo mpocdlopilovtal TANP®OS OAC T OmALTOOUEVE GTOLYEIN Y10 TOV
nAo: 1 Béom, N Yovia wov mpoowintovy ot axtiveg Tov Kot To alipovdo. Ot petpntéc
OKLOGHOD YPNOYLOTOOVVIOL GTOV TPOGOI0PIGHO TOV TOGOGTOL oKinong and mhova
EUTOOL0, MG TPOG TO -LTO UeAETN- KTipro. Zto [Tapapmmua I' tyg TOTEE 20701/3/2010
VILAPYOVY avaAVLTIKOT NALakol yapTeg Yo kbBe meproyn g EALGSaG.

Orthographic Projection
Location: 40.5*, 23.0"

North 0 %0 « 120 1% South 21 240 2 ) 0

Ewova 9: TTopdaderypo nhioxod yaptn [C]

Avapopikd pe 10 OGS emnpedlel 1 ocwotn tomofEon tov KTpiov péca GTo
owkémedo TV Tpoctacio and to 00pvPo, To cuuTEPAGHOTA 0O TPOSEATY Epevva [7],
T0. OToi0. TAPOLGLALOVTOL OVOAVTIKG GTO KEPAAAIO TNG PPAOYPAPIKNG OvVAdPOUNG,

(28]
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elvar dwpotiotikd. A&ilel va toviotel Eova O0TL, 660 avédvetor 1 omdotacn PeETASD
OVTIKPLOTAOV - W0i0g 160dyov - KTpiov, pe adénon tov TAATovE Tov OpoUoL M
KATAAANAN Y0poBETNON E0MTEPIKOTEPO GTO OIKOTEDD, TOGO HELDVETUL 1) TOGOTNTA
nayevpévov Bopvpov mov avaxkratar dwdoyikd avefaivovrag mpog Ta endve. H
oyvovoa vopobeoion [13], Omoc avoeépbnke Kol TOPATAVO, ETIKPOTOVTOS TNV
nePPaALovVTIKY avafadion Tov Todewv, emTpénel Ty eAeb0epn dOUNoT, APNVOVTAG
nepldmpla Yoo avénon g omdcTaoNS TV KTpiov Kot Torofétmon mpacivov otov
elevbepo ydpo Eumpochev.

H oVyypovn apyrtektovikr], Aopaver voyn 1o ovotépm, €TITAGCOVTOS TNV
KOTOOKELT] TOV TPOGOYEMV OpKETE pHESH omd TN puvpotopky ypouun. ITwo
OLYKEKPIEVA, KTipla TG Tedevtaiog 20etiog £xovv emw@eANBel TOV KAVOVICU®DV TOV
TPoavaPEPON KAV, 6€ avTifeon He Ta TOAVDPOPN OIKIGTIKA KTIPLoL TOV KATEKAVGAY TNV
AbMva 11g dekaetieg 50 - ’60, ta omoia avoikodoundnkav otn Béon TV YoUNADV
KTIplov ¢ Tadatdg TOANG yopic va Anedel Wiaitepn puépipva.

+25.50

£23.00 | 7thi +22.50

Bthi +19.50

+17.50 | 3rd H x :
S 1 5thi +16.50

4 l3.0Q §2nd . 4th : +13.50
2 3 3rd -4 10.50
+850 | 1st X

+7.50
-

st i +4.50

Gkinis
Building

NTUA x BUILDING

+0.00 | +0.00

0 2 4 6 & I10m

Ewova 10 ()
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12:00 15:00

12:00 15:00

Ewova 10 (b)

Ewoveg 10, 10(a), 10(b): Enuacia tov e0povg HeTald avIIKPIOTOV KTIPIOV avagopikd ue o 00pvpo
ko tn okioon [7]

5.1.3) Tyfua Tov KTIPiov Kol EXPPOoN TS HOPQONE TS TPOGOWNS:

To oyuo tov kTipiov dwdpapatifel onuaviikétato porAo, apoL UE TO GOOTO
oxeOGUO pmopovv va. BeAtimBovv aictntd ot cuvOnkeg mpootasiog and to BOpvPo
[5] ko1 n evepysiaxn amddoo1 TOVG.

Ta mAéov katdAAnio cynuoto KaToyng kot avoyng omd PloKALOTIK GKOTLA,
YL TO €0KPATO EAMVIKO KAHa gival TO TETPOYy®VIKO Kot TO TapaAinAdypappo. ITwo
OULYKEKPIUEVA, OTMG YOPOUKTNPIOTIKA avOoQEPEL 1| OYeTIKN PipAoypagia, €va KTiplo
HOpONG Tupapidag idov OyKov pe Tov KOO, VOTEPEL GE GYECN UE OWTOV, OPOV TO
OYETIKA LEYAAO VYOG TOV HELMVEL OLGONTA To NAOKE KEPON TOV YOUUNAOTEP®OV OPOPWV,
TPOCOEPEL WKPOTEPN EMLPAVELD GE EMAPT| LE TOV TEPPAAAOVTO 0EPO KO TPOKOAEL
TEPLOCOTEPT OKIAON OTIC TAPAKEIUEVEG 01KOdOUES. [22] EmumAéov, «[...] n peiwon tov
VYoug TV Tolywv &vog KTipiov mépa amd TN peimorn tov mpog BEppaven OyKov
onuaiver kor tn pelowon g eEMTEPIKNG EMPAVELNS KOl EMOUEVMS TEPLOPIGUO TOV
Beppikdv omoAlOV]...]». To mapandve cToryeior TOL AVOEEPOVTOL 6TV KATACKELN
EPYOOTNPIOV EPYOVTOL GE TANPN AVTICTOLYIO LE TNV TTEPIMTMOOT KTIpiwV Yo TN XpNon
KaToKiag.

E&dAAov, 10 oyeTikd younAd Hyog TS TETPAYOVIKNG KOt TNG TOPUAANAOYPOUUNG
KdToyng, €vvoel oty ToLTEPN OPLYN ToL BopvPov TPog TO WAV, EVOVTL TOV
YMAOTEP®V TPLYOVIKOV KTIPIOV Kol TOV KTIPIoV pe Koumvreg oyelc. O Adyog mov
ocuppaivel avtd elvar O6TL PEIDOVOVTOL Ol OVOKAAGELS HETAED TV AVTIKPIGTAOV KTIpiv
Kol 1 Tayidevon Tov MYOVL OTIS KOUTOAES TPOCOYELS, GUVEM®MS EAOTTMOVETOL 1|
CLGGMPELON AVETIBVUNTOV NYOV VYNANG EVTACTG OTA YoUMAGTEPO VDy1).

Mio oo EQapoyn TOL GYNUOTOC TOV OYEMV TOV KTIPIwV amotelel 1 emAoyn
K0Ilov N KUPTOD GYNUOTOG OTNV KOTOCKELT. ATO MYOTPOCTATEVTIKNG ATOYNG, €ival
ONUOVTIKO, TO KTIPlLo va gpovilel KuptoOTNTA (OC TPOG TNV KVpta mnyn Bopvov, mov
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oTNV TPOKEEVT TEPimTon cuvnBmg elvar N TANGLEGTEPN KOpla 000¢. Me avtdv TOVv
TPOTO OMOPEVYETAL O €6TIOOROS TOL Bopvfov, oNladn M CLYKEVIPMOGOT TOL GTOVLG
YOLUNAOTEPOVS VYOLETPIKE OPOPOVS KO TPOGTATEVETOL TOGO TO UTPOCTIVO KTiplo, OGO
Kot T Ktipla mov Bpiokovior micw ond avtd. paktikd, 10 pumpootivd Ktiplo eivon
EVEPYETIKNG ONUACTAG Y10 TIG KATOIKIEG TOV KEIVTOU TIoW omd ovTO, TOGO UAAAOV TNV
WOOVIKY TEPITTOOTN KOTA TNV omoio ovTd Aettovpyetl yuoo dtopopetikny ypron (m.y.
epyaoia kAm). Blokhpatikd, 1o pétpo avtd dev emmpedletl tig Beppkés Kot omTikég
amolaPEég.

0 ‘
O |k =
&

Ewoéva 11: Exapipnuo cootig Tomobétmong KTpiov og mpog v Kopia anyn Bopvpov [23]
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Ewévo 12: «IloAvkatoikieg tomobetnuéveg oe oynua «II». Ot 06pvPor oL oLTOKIYNTOSPOUOV
eykhmBifovtar omv ecoy] mov Omuovpyeitar, kKabBdG avty eivor Tpog TNV TAELPA  TOV
avToKIYNTOSpOHOLY [22]

Mio emmAéov Ao ovaQOPIKE [LE TO GYNLLOL TOL KTIPIOL KOl TOV TOPAUKEILEVOV
oe ovtl, &ivar omotéleopa Epevvog mov denydn to 1967 [21], otmv omoio
ovoyetilovtal N Hope1 TG TPOGOYNG OLOPMOV KTpimV Kot BEpata PloKALATIKNAG Kot
NYO-TPOCTATEVTIKNG PUCEWS. XOUQOVL He ovt, 1 «;mpdéoowng  Qyk-Coyk»
rTapaxeiuevwy ktipiov Sadpopatilel onUavTkdTaTo pOAO 0QOV:

1) Amd ) pio mlevpd TpooTATEVEL EUUESO OPLoUEVE. avoiypata amd to BOpvPo.
To pnpootvo ktipro, mov Ppicketar TANGiov TG NYMTIKNG TNYNG, AEITOLPYEL ™G
TEYVNTOC NYOPPAKTNG Y10 TOL VITOAOUTL.

2) Amo v GAAn, 1 coot) katevBuvon tov kTpiov kabeta otov dEova Boppdc-
Notoc pmopel, TapdAinAo amd TV NYO-TPOCTAGIO, VO HEYIGTOTOMGEL TNV
EMUPAVELDL OVOLYILATOV KOl AP0 TNV TOCOTNTO EIGEPYOUEVNG NAOKNG EVEPYELNG.
(BA. oynpo TopakdTm)

O vopog 1577/85 emrpémel 610 pelent TV €AebBepn emhoyn OGOV apopd Tov
TOmo NG TPOGOYNS Tov KTpiov mov Ba oyedibosl. QoTtOGO, M TOPOLGH Vopobesia
(KENAK, Krtiptodopkdg oyedloopnodg KAT) O0ev Tr GLUmEPAAUPAavEl G epyaleio
BLOKALLOTIKOD KO YOTPOCTATEVTIKOD GYEOOGUOV.
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Ewéva 13: Epoppoyn «mpdooyng Ciyk-Cayk» otnv moAn tov Ilepod. Me avtd tov 1pdmo
EMTVYYAVETOL VOTIOG TPOCUVATOMGHOG Yo T ovoiypata kdfe Sopepiopotoc kot mopdAAnia
amoPLYN NG EI0PONG TOL BopvPOV EVTHC TOL KTIpiov.

nn i K
Ba 1
" i+ B Lol
L—- l - -
B| B ground
p=] first.

\v2

7

Ewévo 14: Xxapionuo o®OTG KAMUOK®OTNG OOUNONG YETOVIKGOV KTIPI®V, GLVAPTNGCEL TOL
TPOcavoTOAGLOV. EmmAéov, TapovstdleTal n 6ot YmpoBETNoT TOV AELTOVPYIOV EVTOG TOV KTIPIov

5.1.4) E€aoc@diion OTTIKNG GVESNC HEGH TEYVIKMOV KO GUOTNUATOV QUGLKOD
QOTIGNHOV

H e&oocpdiion uowod @oTiopod emituyydvel ™ PEATIOT ONTIKY GveoN TOV
YPNOTOV HE TO YOAUNAOTEPO OLVATO KOGTOG Kot TNV ££0IKOVOUNGT EVEPYELNG, EVAVTL
TOL TEYVNTOL QOTIGHOV. [T€pav ¢ Tapadosilakng AVong Tov HEYEA®Y avolyHdT®mV [
pové M oumAd voromivaka (mov Bo avoivbel 6To KEPAAONLO TOL KTIPLOKOD KEADPOVC),
VILAPYEL Evag LEYAAOS aplOUOG TEXVIK®Y, Ol OToieg Umopohv va, DGOV To emBuUNTO
OTOTEAECLO, Y10l TIG OVAYKES HOG KATOWKIOG G€ GLVOLACUEVN TTpoaTacia and Tov NYO,
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Oepuik] povmon kol ontikn dveor. Ot To yopaKTNPIoTIKEG omd TIG AVCELS €ivorl ot
TOPOKATO:
1. YoArotoufia
Y odomivakeg yauniov cvvieleotn ekmopunnc (Low-e)
U-Glass
Oeppopovmtikot varomivakes (1 0AM®G BEPLOSIAKOTTOLEVOL)
Hyopewuwtikoi varomivaikeg
CAVTEMKOAANTO» VOAOTIVOKES
Tévteg

No ok~ wN

211 GUVEXEWD OVOAVETOL 1 TOPAOOCIOKN TEXVIKY TOTOBETNONG TEVTOS, EVD GTO
KEPAAAL0 5.2 TOV APOPA TO KTIPLAKO KEAVQOS VTLAPYOVY TANPOPOPIES OGOV apopd TNV
tomofétnon tev Slaeopmv  popemdv volomvakwv. Télog, oto mopdptmuo 2,
TEPLYPAPOVTAL OPIGUEVEC OO TIG OIOTNTES TOV YVLOALOD OV TO KAVOLV HOVOIIKO Kot
AVOVTIKATAGTATO VAIKO OTIG KOTOOKEVES. [24]

Ov zévreg omoteAovv pio okOpo guepyetikny Avon vy poduion g
gloepyOlevnNg MAokNG  aktvoPoAiag. AmoteAodv €val €UKOUTTO KoL €0)YPNGTO
a&ecovdp mPOGTAGIaG TG TPOGOYNG KOl TV OVOLYHATOV TOV KTipiov, pe avaioyn
BrokApatikn Aettovpyia pe ekeivn tov pmoikoviov. Emmdéov, to yeyovog 6t ) kAion
Toug pmopel vo petaPinbdei, oe avtibeon pe to otabepd MAOTPOGTATELTIKA
CLGTHWOTA, OTVEL KOADTEPT] EKUETAAAEVCT] TOV NAIK®OV OKTIVOV. Q6TOG0, 01 TEVTEG,
dgV TPOGTATEHOLV TNV KATUCKELT| MG TTPOG TOV AGTIKO BOpLfo.

Ewéva 15: Epappoyég tévtag meptetptkd Tov KTipiov
omv moin g ABnvag[c]
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5.1.5) Avapnopomwen mepBarirovo YOPOU -£VTOC KOl EKTOC TOV OLKOTEOOV- YU
Beitioon mkpoxkiinotoc/ XpNnon vodTivov GTOLYEion

H PAdomon amoteret yevikdtepa v kateEoynv mnyn (ong yio tov mhavitn Kot
évav moAd KoAO puBuioty OAOV TV KAUATIKOV OE00UEVOV KOl T®V GLVONKOV
dwPimong pag meproyng (kAipa, vypacio, nAoeavela, o&vyovo kAr). Otav Ppicketol
070 00TIKO TEPIPAAAOV, EMOPA BeTIKE 6€ aVTO Le TOAALOVS TPOTOVG:

1. Awmpel youniotepn empovelokn Oeppokpacio 6e oxéon e TO TEPIGGOTEPO
doUIKE LVMKA TOV 06Tk TEPPAALOVTOG.

2. Xvvelopépel omn Pedtioon e Beppokpociog Tov aépo avdAoya pe TV EnoyN
tov £tovG. ITo ovykekpéva, KoTd TN YEWEPIV] TEPI000 OMOV OmonTeiTOL
avénon g Beppokpaciag, T0 OAA®UO TOV OEVTPOV eumodilel TNV amoPoAn
™G OmOPPOPNUEVNG -amtd TO Sounuévo mepBdAiov- BepudTnTOg TPOG TO TAV®,
EVAD TOVLG KOAOKOIPLYOUG UNVES, petdveTal 1 Beppokpacio Tov aépa HECH NG
@®TooHVOEGNC, TNG S10TVOT|G KOl TOV GKLOGHLOV.

3. E&opaivver v vypaocia tov tepfariiovtog ota pev Enpa KAlpato avEdvetat n
vypacio PEG® TG dmvong Kot Letdvetal 1 eEdtuion nécm g okioong, ota
o€ Enpa, T0 PavOUEVO TNG OPOGOV LELMVEL TNV LYPAGia, S10XETEVOVTAS TNV GTO
£00.p0G.

4. duktpapel T okoévn kot o PraPepd copoTidO TOV AP, OPEILOUEVO GTNV
aoTIKY POTTAVOT|, EVAD CLYKPATEL Kot £va. LEPOG TV PAAPEPDV AVTOV OVCIOV.

5. ZouPdier oy yoyoloyikn Kot BloAoyikn vyeio TV avOpoOT®Y.

6. Emopd Oetikd ot peiwon tov actikov Bopvfov. Avorvtikdtepa, €£youvv
e€ayOel Ta e€ng amoteléopata epeLVOV:

o Amodederyuévn peiwon tov emmédov Bopdpfov kotd 0,17 dB avd
TETPAYOVIKO PETPO, OEVOPDOOVS EMPAVELNS COUPOVO PE EPELVA TOV
de&nydn ot BovAyapia amd tovg Rober & Kara Atsev [c]

o «H devdpopitevomn kaTd UNKOS TV 00V UTOpEl, ovdAoyo pe TnV
TUKVOTNTA TNG, VO LEIDGEL TNV £VINGT TOL KukKAogoprakoL Bopvfov,
émg kot 20 — 25 dB.» [c]

O)lo o Topamdve ametkoviCovion ETYPOUIOTIKG GTO GYNLILO TOV 0KOAOVLOEL:
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K\adud xou UM
Artoppodoiv Tov fXo Kat
pewwvouy v SidBpwon

Tou e8ddouc ard m Bpoxn \( /

K\abud xou UM
Mapéxouv okiaon Kat

HELVOV TV TaxiTTa
TOU avépou

DuAtpdpouy Toug
enukivuvoug
atpoodaipikol§ pomoug
H Efarpucoduonvor)
Twv GUAAWY PUYEL

i ; Tov neptBdAdovTa aépa
PiZeg, GUAAG, KopuoS
Xwpog Siapiwong [
VAV, {Wwv Kat
EVIOUWV

quesponoinon ebadoug,
peiwon SidBpwong

Ewova 16: Ot gvepyetikég 1010TNTES TMV PLUTAOV, YVOGTEG A apyaloTaTov xpovmv. [C]

[T ovykekpyéva, 66OV aPopd T0 POKAMUATIKO GYESOGUO, 1| GYETIKN eUmelpio
amd mpoopateg uerétec [25], éxel amodeifel mmg ot idtol ot unyavicpol g evong
€VUVOOVV TNV TO0TIKN dafimon Tov toMtev. H Tomedétnon ael@oidv 3évIpmy 611
Bopera Thevpd Tov KTipiov CLUPEAEL GTNV TPOGTOGIN TV YEWEPVAV, KPO®V AVELWOV.
Avrtictoya, N tomo0itnon @uALOBOL®Y dEVIP®V G6TN VOTIE TAELPE, TPOGTATEVEL TO
Kktipto and v avénon g Bepuokpociog to warokaipt (Adym ¢ oxioong mov
onpovpyeitar) Kot enttpénel TapdAinia v £i6000 NAOKNG BEPUOTNTAG TO YEWUDVA.

[d]

Avtifeta, o poOlOC TGOV QLTOV ®G QLGIKOG MNYOEPAKTING elvar  dpeca
CUVLQOCUEVOG WE TO €VPOC TNG OevOpooToing, METAED TOL KTpiov KOl TNG
minciEctepnc myng BopvPov. TTo cuykekplpéva, avapEPETal YOPAKTNPIOTIKO GTOVG
YEPLOVIKOVS KOVOVIGHOVG TTPOCTOCIOG OTL ylol VO TPoyHoTtomombel pior avTiAnmem
peimon KvkAogoplakod Bopvfov, amatteitor mokvhy PAGoTnon pe apketd VYog.
Yvykekppéva, £xel vroloyiotet [26] 6t SAdatnon Pabovg 10 uétpwv ucidhver kota
15dB(4) o 6Oopvfo. Ta oaeborn (| oeipuiha) Oévipo givar meEPLEGOTEPO
OMOTEAECUATIKA, S1OTL OPOLV EVEPYETIKA KB’ OAN TN d1dpKELD TOV £TOVG.
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Ewéva 17: l'imcvﬁ Bkdm':ncn peta&d Tov SpOLOL KOt TG KOTOIKING Eival IKAVT VO OTOPPOPOEL OPKETO
and tov mopayopevo B6pvpo. [23]

Ewévo 18: Mikpd mapko pumpootd o kevipikd dpopo tov Iepard. [épa amd ™ Peitioon tov
TOTIKOV UIKPOKAILOTOC, TO &V AOY® TapKo dnuovpyel pio {dvn vYnAdv dEvipmv TAGTOVS TAVED
a6 10 m BeATidvVOVTOG TV NYXOTPOGTOCIN Y10 TO OTiTL TGW and avTo.

| . \ ,,. ,‘ U

Ewéva 19: Bektioon tov uthOKMudtog Kot g nxonpocwciaé MOy Vdmapéng pikpod GAcovg otV
neployn Moykpat, Atk (aepopwtoypagia, [C]

Aoppovouévev ovtdv TV d0edopévayv, mapoatnpeiton pia  avtiBeon otnv
TPoomAbel TAVTOXPOVIG EMTEVENG TV OVO OTOYWV: YL TN HeEV PeAtioon Tov
UIKPOKAILOTOG amontohvtol Kot To 000 €0 euToOV (aelfain kot ELALOPBOAX) KT
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nepintoon, avtiBeta yio v amopuyn BopvPov eivon amapaitnto To YnAd, aetBoin
dévtpa. Qo1060, AMdym NG amaitnong evpeiog devtpooTtoryiog yo TRV acOnt| peiwon
Tov BopOPov, kATl TOL eivar adHVUTO TNV TEPLOPICUEVT] dVVOTATNTO SOUNGNG TOV
KEVTPOL NG ABNvag, divetar T TEPIoCOTEPEG POPEG TPOTEPALOTNTO GTNV £E0CPAMON
KOAOD WKPOKAILATOG HECH TNG TOTOOETNONG SPOPETIKNG KOTNYopiog dEVIpOV avd
npocavatoAlcoud (aelBain oto foppd, uALoBOAC 6TO VOTO).

Mia dwapopetikr] popen PAactnong mov umopel vo GLUUPAAEL CNUAVTIKA GTO
aoTIKO TePPAAAOV givanl 1 QUTELST TOV O®UOTOS. Amoterel pio amd TG vedTEPECS
10éec oto TAaiclo Tov PLOKAUATIKOD GYESOGLOD KoL 1 EQOPUOYN NG evTomileTon o€
OPKETEG YOpec TOL eEwTepkoV, Omwg m EAPetio, m AyyMoa xAm pe mwoAlov
EKOTOVIAO®MV YIMAO®V GTPEUUIOTO TOPATOMV Vo gival NN QUTEUEVH KATH TIG
terevtaieg dekaetieg. Ta mAeovekTnUOTd OVTAG TG HOPENS GUTELONG Guvoyilovtal
IKOVOTIOMTIKG, Tapakatm [25]:

e E&owovounon evépyswog kvpiog yuoo yoén ko Aydtepo yoo 0épuavon tov
KTpiov.

e Meiwon TOV SUGUEVOV QUIVOUEVOV TOV EMOEPEL 1 OOUNCY| GTO OCTIKO
nepPAAAoOV.

e  Amoppoenomn puT®V Kot GKOVNG OO TOV ATHOGPOLPIKO 0Pl

o E&oupdAivvon g amoppong Tov Ouppiov vddtmv 6to Sounuévo TepBaiioy.

e  Znuovtikn avénon g dbpkelag LONG TOV GTEYOVOTOMTIKAOV GTPOCEMV TNG
dltopung.

e  Meiwon Tov actikod BopHPov kot feEATimOT TG NYOLOVAOTIKNG TPOGTAGIOS TOV
dMUATOC.

e Evioyvon tov 0IKOGUGTILOTOG TNG TEPLOYNS.

To odpo epeavifel onuavtikés BepUOLOVOTIKEG 1O10TNTEG, 0POD KOTA TOVLG
Kohokoupvovs/ Beppoldsg pnveg oavtavakid €va peydAo mocootd g Oeppuking
aktwvoPoAiag (mepimov 20-30%), evd TOLTOYPOVO OATOPPOPE GTO EMIMENO TOL
QeLA®patog pio emmAéov mocdtTa. Katd tn yeipepv mepiodo avtictoryo, 10 YOO
OV YPNOWOTOLEITAL OTNV KOTAOCKEVLT] TOL QULTEUEVOL OMDUOTOS, OpPO EVEPYETIKA
emPpadvvovtog tn pon BepuodTNTAS TPOS TO EGMTEPIKO TOV KTipiov, Bepuaivovtog pe
aVTO TOV TPOTO TOV ECOTEPIKO YMDPO Y10 LEYAADTEPO YPOVIKO dtdotnpa. [27]

Qo61660, Yo pio TETOW KOVOTOLN KATAGKELT], OTOLTEITOL WO10{TEPT] TPOGOYN KoL
pépuva, oeov eivor avaykaio va mpoPre@Bovv Ohec ot mBavotnTeEg OacTOYi0G
(otaTikng HGEMS, OLOAT AmOoPPON TV OUPPLOV, ATOUOVOG YNIKOV KO UNYOVIKOV
EMOPACEMY KNTOV MG TPOG TO KTIPlo, TPOCTOGIO dMUATOS Amd OVEHOLS Kol GAAX
KOpKd Qovopeva, kKAm) mov pmopel va vroPabuicovv 1 kol vo ekundevicovv Tig
EVEPYETIKEG 1O10TNTEG TOV PUTEUEVOL ODUATOC.
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dnuapyeiov Tov Chicago, 6mov gaiverar 6Tt 1 Tpdown otéyn €xel katd 40°C yaunidtepn Beppokpacio
and 10 yertovikod cvpPatikod dmpa [e]

o [Sonpe
QUTEUHEVA SopaTa
0,6°C

_ Kmipia pe
Qureupéva Sdpara

KOl PUTEHEVOUG TOIXOUS
6,6 °C

Ewéva 21: Oeppokpooies aépa yopo and ktipla kot dpopo, otig 14:00, tumun pépa tov Ioviiov oty
Abnva yua dyog kTpiov 5 m kot mhdrog dpopov 10 m, pe agova Spduov moapdAinAio pe Tov aEova
AvartoAfg — Avong ywo (o) kriplo yopig @dtevon, (B) xtipta pe @utepéva dopoata, (y) KTiplo pe
QUTEPEVOLG TOlYOVG, (8) KTipla pe puTENEVE dDUAT KOl PUTEUEVOLG Totyovg [C]
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Ewoévo 22: Hadéswua (putsuévob

Avctoyme, M mapovsio. Tpacivov o610 KEVIPO TNg AOMvoc KoTd TIC
dekoetiog 50 ko ’60, mov kabBdploav TN HOVIEPVA QLGLOYVOUIN TNG TOANG,
vrnpée kat e€akorovdel va givar eEarpetikd PetdAn. (PA. ewkova 1)

£

Ewova 23 Hoapdaderypa @dtevong o praikdvy, oty oAN Tov [epad

H ypnon védrtivev otoryeiov, o¢ HEPOS NG OPYITEKTOVIKNG OLOUOPPMOONG
E0MTEPIKA Ko EEMTEPIKA TOV KTIpiov (mioiva, ovpidvt KAT), umopel vo amoTeAéceL
uio axdpo Avor. Onwg avaeépet o dtadiktvako meplodikd Monumenta [f]: «To vepd
anotelel otoryelo 1o omoio pvOuiler 10 pikporkAipo Kot PEATIOVEL TIC GLVOTKEC
Oepuiki|g Gveomg, mOv EMKPOTOVV GTOVG LIAIOPIOVG ACTIKOVS YMOPOLS KATA TN
dupkela g Bepunc, Karokapvng meptodov. To yeyovdg avtd opsiletan kKuping ot
dwdkacio g eEdtuiong, n omoia yia va wpaypotonombel amoppopd Beppdtra and
10 mepPdiiov Ko €tor cvuPdAder otn peiwon g Beppokpociog tov aépa. H
EPAPLLOYN TOL OpocIcpoV e e&dtuon amottel VyMAég Beppokpacieg aépa Kot GYETIKA

[40]



YOUNAES THEG OYETIKNG VYpaociag. Ot cuvOnKeS oyeTikng vypaciag kol Bepuoxkpaciog
OV EMKPATOOV KOTE TIG HECMUEPLAVEG (DPEG TOV KOAOKOIPWVAOV UNVOV GTIG
TEPLOCOTEPEG EAMVIKEG TOAELS, EMTPEMOVY TN YPNON TOL VEPOV Yo OPOCIGUO e
e€atuion. Idwaitepa oy ABNva, n HEAET TOV TGOV GYETIKNAG VYPOAGIOG Yo TNV
nepiodo OPOCIGHOV KOTA TIG LECTUEPLAVEG MPES, OTAV 01 Beppokpacieg meptBdAlovtog
napovstalovy T peyodvtepn évtaon (mévo amd 35 °C), deiyvel O6TL Ot TIUEG AVTEG
etvar apketd yapniéc (g tadéng tov 30%) kou dpa €vvoohv TOV OPOCIGUO LE
e€artuion. Ilépa and ta mapondve, 10 vepd ¢ dopkd vVAKO evog vraifplov ymdpov
yopoktnpileton amd peydain Beppoyopntikdtnto Kot avakiaotikota (BA. Tapdptnua
1). 'Etol, mapovotdlel moAd youniotepeg empovelokés Oepuokpacieg amd dAlo
ovpupatikd dopkd VAKE (OnmG T.Y. N AGEAATOC, TO GKLPOOENLD Kot 1] TETPO) KOl dEV
emPapvvetl OeppriKd 1o pKporAipo.»

Extog amd T1g svepyetikég toug 1010tTEC ProkApatikd, to vddtivar ctoryeio
TPOCPEPOVY TO «AevkO B0pvfoy ®G TPOoTOCio TNG ovOpOTIVNG 0KONG OTO TOVG
EVOYANTIKOOG aoTikovg Nyovs. O Agvkdg B6puvPog elvar éva guyaploTo MYMTIKO oNua

mov pmopel va dnpovpynBel gite texyntd amd MAEKTPIKEG GUOKEVEG €1TE Kol PUOIKA
amo TN Por TOV VEPODV, TPOKAAMVTAG cuvaicOnua npepiog xbpn oy emkdioyn TV
eEoyevav Bopvfov.

AVoTUYDG, 01 KOTACKEVEG TOV LOATIVOV GTOWXEI®V amoitohV TIG TEPIGGOTEPES
(POPEC APKETE PEYAAN dATAVY, TOGO GTN ONpovpyia, OGO KAl GTN GLVTIHPNOY TOVG. 1€
avtd ta £€oda Epyovtol vo mpootehodv kot ot Papléc @oporoyiec mov emPdrel To
EMnviko kpdtog o€ mioives, ovtpifdvia KA. , Le amoTéAEGHO 1 10E0 OVEYEPOTNG TOVG
va omoteAel TPOVOLLO LOVO EAAYIOTOV OIKIGTIKMV KTIPIWV.

Ewova 24: Tlopaderypo vdativov otoryeiov otov emtepikd ympo Ktpiov. H cuveyduevn pon tov
vePOD, dNovpyel Tov guydpioto «hevkd B0pvPox [C]
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5.1.6) X@p0o0étnon AL1T0VpYLAV AVALOYO ILE TN YPNON KOL TIC OTTOLTHGELC aveonc/
onuwovpyio LOvov.

O TPOGOUVOTOMGUOC TOV ECOTEPIKMOV YOP®V OMOTEAEL Pio kO Kpioun Avon
Y. TNV TPOGOPUOYN TOL KTIPIOv GTO TOMKO KAIMM Kol TNV TPOCTAGIo TOV amd Tig
dupopeg mmyég Bopvfov.

Ao evepyeloKNg AmoyNng, Yo TNV TEPIMTOOT TOV €VKPATOV KAIHOTOC, 1 VOTIO
TAELPA €lvol M MO EOTEIVH Kol MO TAELPA TOVL KTpiov, evd avtibeta 1 Popevn
TAELPA EIVOL 1] TTLO YVYPT TO YEWLDVO KOl OEYETOL TNV NALOKT EVEPYELD LOVO ATYEG DPEG
10 TPWi Kot To amdyevpo Katd ™ Oepviy mepiodo. H avatolkn kot 1 dutikny migvpa
d€yovTal yeVIKG 100Toon NAoKN akTvoPfoiio ka®® OAN TN StdpKEWL TOV £TOVG, LE TN
dpopd 0Tt M JVTIKY eMPoPOVETOL TEPIGGHTEPO APOV TOVG KOAOKOIPIVOUG WUNVEG
déxetan Tig awénuéveg Bepprokpacieg TV LETOUESTIUPPIVOV OPDOV.

YUVENMG, CLVIOTOTAL Ol YDOPOL WHE Oamaitnom YouUnAodTeEp®V Oepuokpoacidv vo
tonofetovvtol otn Popivi TAELPA Yo va dtadpapatiCouv T0 pOAO TOL PPAYUHOTOC
Oepuikdv anwieiv. TEtolor yopol pe «mabntikd» poéoro eivar ot ydpor VYLEWNC,
amodnkec, ykapal kAm kot cvufdiovv ot Peitioon TV cvvinkodv dwufiowong yuo
TOVG KOPLOVG ¥dpovg LONG TOL omiTIon. X1 vOTIe TAELPA KOAS elvar va TomofgtovvTon
0l YMPOLl TOL YPNCLUOTOLOVVTOL TEPIGGOTEPES DPES, OMMG OWUATIO, KOOIGTIKO, YDPOL
Y10 TN LEAET KAT.

H S axkptPadg Aoykn axoAovBeitar kot 6Gov agopd TV TPOoTOcio. amd TO
00pvPo. Ot xdpot pe ™ KPATEPT EVULCONGIO MG TPOG TIG EVEPYEINKES AMOITNOELG,
elvat kot o1 Ayotepo gvaicOntor amd dmoyn Bopvov.

Qo1660, 1N TOVTOYPOVN EMTEVEN TV 0V0 apPY®V, PLOKMUATIKOD GYEOACUOD Kot
NYNTIKNG TPOCTACING, OmONTEl 1010{TEPA TPOCEKTIKY] TPOGEYYIOT, OPOV LIAPYEL TO
evogyoevo va un PBpiockovtar oty id1a d1evBuvon 1 «ovyn» TAELPA TOL KTIPiov Kot
N Proxipaticd BérTio, ondte tibeTon otV Kpion TOL HEAETNTH VO ATOPOGIGEL Yol
™MV KOTAAANAN SwppbBuon tov yopov. H mboavoétmra va emrevyfel cuvimapén
AmTETOL TOAD TEPLGGATEPO GTO GOGTO GYEOACUO OAOKANPNG TNG YELTOVIAG 1) TEPLOYNG,
TOPA GTN COGTY GYXEOINOT HIAG LELOVOUEVNC KOTOIKIOG.

Yuvayetor AOwmOV HE TO TAPOTAVEO, TO GCLUTEPOCUO OTL Ol «evoaicOntot
EVEPYEWOKA YOPO TPEMEL Vo TOMOHETOVVTOL TPOTICTO®G OTN VOTIOL TAELPE TNG
KOTOWKIOG KOl OEVTEPEVOVIMG GTNV OVATOAIKY|, LE TNV TPoLmOOecN OTL dev VILAPYEL
Kdmota onpavtiky myn Bopdov mpog Ta KeL, VO TapdAANAa ot Arydtepo gvaicOntot
Vo AEITOVPYOOV G «PPAKTESH TV eEMTEPIKMOV TEPIPOALOVIIKAOV KOl MYNTIKOV
LETAPOADV TPOS TOV EGOTEPIKO YDPO 6T Popiv| Kupiwg TAELPA.
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Ewova 25: TTapadetypa 60oThg E6MTEPIKNG Y®POHETNONG TV Ae1ToVpYIdY £vOG omition. [23]

Mia yevikevon TG COOTNAG Y®POHETNONG TOV AEITOVPYLOV, OTOTEAEL GTNV
TEPIMTMOOTN OGS VEOOVOYEIPOUEVNC YEITOVIAG, | GOGTH TomoBETnon TV KTipiwv g,
avéAioya pe To VYog Kat TG Asrtovpyieg mov karovvion va eEummpeticovy. ‘Eva ktipto
LEYOADTEPOV VYOLG, TO OMOl0 €EVTNPETEL JUPOPETIKEG YPNOES OO VTNV TNG
katowiog (my epyacic, yoyoymyioa KAT), pmopel va ypnowomombel og o mAfov
OmOTEAECUATIKOG MNYOPPAKTNG, apkel vo tomobBetnBel mpog 1 BopvPddn mAevpd,
oniadn umpootd oe kamolov kevipkd dpopo. [HapdAinia, pe v tpobmdBeon Ot N
novyn mievpd Ppioketalr 610 vOTO, TA YOUNAQ -OIKICTIKA- KTiplo, OEV TPOKAAOVV
oKiaon oTo avolyHoTa TOV VYNAOTEPOV KTIPIMV Kot €Tl £(ovpe pio BrokApoTiKd
BéATIoT apyrtektovikn oyediaom.

Ewévo 26: Zkopipnpuo cwotig opyltektovikng oyediaone. To umpoostvo kTiplo mov Aettovpysl @¢
XDPOG YPOPEI®V, dpa G PLGIKOG NYOPPAKTNG Y10 TIG KOTOWKieG amd micw. [23]
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AvTi0€TmG, KATL TETO10 deV Elval GLVNOMG EPIKTO KATE TNV KATOOKELT] KOTOIKIG
0E VQIOTAUEVT] YEITOVIA. XTIC TEPIOCOTEPEG TMEPUITAOOCELS, TO TOALVMPOPO KTiplo
ELUVOOVV TNV MNYOTPOCTACI, HEWWVOLV TN QULGIKY OEPUOVOT TOV HOVOPOP®V N
SOPOPMOV KOTOWKIOV. Aaumpd mapdadetypo omoterel m mepipnun «Iioatela tov
[Tpookom®V» amd TV omoia £xovv Anedei o1 Tapaxkdtm emtoypapisg (27, 28, 29):

Ewéve 27: H pia mhevpd tov 01kodopikoD TETpaydvov, el Katevbuvon npogxsvrpucﬁ 001Kkn apTnpio
TOL KEVTPOL TNG ABMvag Kol amoTeLEl ydpo epyaciog.

Ewéve 28: Mio mAaiviy dmoyr tov mopamdve owodopikol tetpaydvov. Ot kotowkieg dwoywpilovtat
Ot TOVG EPYACLOKOVG YDPOVG LE LECOTOLYIN, XOPIG VO TAPEUPAAAETOL KATOL0G YDPOG.
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g =2\
Ewéva 29: ITico akpifdg amd Tov KeVIpKd dpopo, anidvetal | tepionun «miateio tov [Ipookdnmvy.
H agBovia oe mpdowo (Sevdpootoryieg opKeTd TUKVEC KOl GE IKOVOTOMTIKO TAGTOG) KOL 1) CMOOTH
OPYITEKTOVIKT €MAOYT Vo TomoBetnfel 0 ydpog epyociog UTPOoTA OmO TOV KEVIPIKO OpOUO Kot Ot
KatoKieg otV fovyn TAgvpd, divovv £va TOAD OLOPPO OTTIKE, acONTIKE Kol OKOVGTIKE OTOTEAEG L.

5.1.7) Eveoudtmoen TouvAIyYL6TOV £VOC K TOV TUONTIKOV NALOKOV CVGTNRITOV

[Iépav TV YeEVIKOV GYESOCTIKAOV OpYDOV TOL OvoEEPONKOV Tapamdvm, £xovv
avamtuyOel EMIALOV TEYVIKES KOl GUOTHUOTO VIEP TNG PEATIOONS NG MYOUOVOTIKNG
Kot BrokMpotikng amddoons tov KTpiov. Avtd to cvotiuato To avayvopilel o
KENAK oto dpbpo 8 (§ 2), 6mov emPdarer v «Evoopdtmon touAdyiotov evog ek
tov [Toabntikodv Huaxkov Zvotqudtov (ITHX).» [9] Kanow and avtd avaeépoviat
TOPOKATO.

O 6pog «mabnTikd nAokd cuotHuaTey TEPIAOUPAVEL T XOPAKTNPIGTIKA EKEIVA
oTot(El0 TOV KEADPOVG TOV TPOPOSOTOVV TO KTiplo pe mpdcshetn Aok Bepudtra, o
oLYKPLON UE €vav TOiyo oV TEPAOUPAVEL LOVO TO DAIKE KOTAGKELNG TOL KOl OTAd
avolypota. Awokpivovior ce Tpelg kotnyopies, ovoroya pe tov Tpoémo Oepukng
Aettovpyiog TOVG:

e ZyoTNUOTH GUECOV NAOKOD KEPOOLS, TOL £ivVOL TO OVOTYLOTO KOL TO AOKO
PAPL (0vaAVOVTOL TAPOKAT®).

e Xyothuote  £UNECOL  MAMOKOL  KEpPOovs.  Xmnv  kornyopio  ovtn
ocvykatoAEyovtal ot MAlakoi Tolyot Kot ot toiyor Bepuikng amobnkevong. H
Aertovpyio. TOV GLOTNUATOV EUUEGOV MALOKOV KEPOOLS, otnpileTor oTnv

aAAniovyio:
ovALoyn péow yoalivng omoOnxevon oty Oépuavon tov
nAtog :> ovvHOwg ETPOveEINS Oepuirn palo. :> ETWTEPIKOD YDPOV

O Toiyog Trombe kot 0 MAakdg toiyog pnalac, mov givat o KupLoOTEPA OO TAL
GLOTAHOTO EUUECOV MAMAKOD KEPOOLS, Ba avamtvyBodv oto KEPAAOO TOL
KTIPLOKOV KEADPOLG.
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e JUOTNHUOTO OTOUOVOUEVOD NAMOKOD KEPOOLS, ONAadn ol MAlokoi ydpor M
Oeppoknmia, o MAokd aibpla kot To VEPWIKE GLGTAUOTO, OTOVL Yo TN

HETOPOPE NG OEPUOTNTOC OO TNV EMPAVELD TOV CLAAEYETOL MG TO YMPO TNG
KOTOIKIOG, XPNOILOTOI00VTaL amAd punyovikd péoa. [8]. Amod ta cvotiuata
avtd o avalvBovv povov O6Ga €YOVV AUECT) €QPOPLOYY CGE KOTOIKIEG 7OV
TANPOVV TIG TOPAOOYES Kol Ta OEOOUEVE, TO, omoia BeoTioTnKAY GTNV apyn TNG
HEAETNG.

To nhoakd pagr spapudletar oe peonuUPpivég mpocoOYeLg kot Tonobeteitan
Katd Kavova oto vaépbuvpo (mpékl) Tov avorypdtov. Ta mieovekTnuato ovTov
etvon Ot gumodilet to gv dvvdpel BauPopa (glare) mov dnpovpyei 1o AUEGO NALOKO
QMC KOl TPOPOSOTEL TO YMPO HE ddYLTO NAOKO PwS. To NAMakd paetl, ¢ €K TOV
TpOTOV e TOV omoio Aettovpyel, eivar epappdsio povo ce TPocOYelS ywpig
proikovia. To nhakd pdot og ototyeio nyompostaciog g TpOGOYNG TOL KTipiov
a6 Tov 006 06pvPo, Aettovpyel TAPOUOLN OTTMG TO UTAAKOVIO TOV TPOSOYEWDV
OV OVOTTOGGOVTOL TOPOUTAVE® KO TOPOKAT®.

Reflected sunlight

Light shelf
Blinds

Direct sunlight

L /4

Ewova 30: Xxapionpa nitokod paelod [c]

To vBpLOKE ovoTrETe £ivol KATOGKEVEG TOL £XOVV MG GTOYO TO QLGIKO
QOTIGUO 1 0EPIGHO TOV KTIPiov, OTAV KATL TETO0 OEV £IVOL TOCO OMOTEAEGLATIKO HLEGM
tov avorypdtov. Ilapadeiypatog ybpn, To GLOTAUOTO OVTO UTOPOVV va, Ppovv
EQOUPUOYN OTIS TEPIMTMOELS YOUNADV KTV €VOG UEYAAOL OOTIKOV KEVIPOL, OTA
omoio. onuovpyeiTtal okidon AOY® TOV TOPAKEILEVOV 1] OVTIKPIOTOV, VYNAOTEPWV
KTipiov.

«IIpoyovogy 1@V  VRPWOKOV ocvotNudTOV omotelel 0  TOPAdOGLOKOG,

0OTOY®YOc/ agpaymydc. IIpdkettat yro pio EPEDS XPNGYLOTOLOVUEVT] KOTOAGKELT] TNG
MeGoyel0KNG APYLITEKTOVIKTG, TOV £YEL GOV KUPLO GTOYO VO TOPEYEL PLGIKO AEPIGUO
KOl QOTIGUO OTOVG £0MTEPIKOVG YDPOVG TOAVKOTOIKIDV OOV OgV LIAPYEL GUEST
EMOPN LE KATOW OO TIG OYELS TOV KTipiov. Q26TOGO, LIAPYOLV APKETES AUPIPoAies G
TPOG TNV ATOTEAECUATIKOTNTA TOV, TOGO AOY® TOV OVETOPKOVS POTICUOD GE UPKETEC
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MEPUITAOGEIS, 000 Kot AGY® NG KuKAoQopiag poilvouévov oépa HETaED Opopmv
dwpepopdTov pe Koo ocvotua e€aepiopov. Emmpdcbeta, pio térola kotackevm
elvar mBavod va amotelécel 01000 €10000V Yo TOVG EEMTEPIKE TOPAYOUEVOLG
BopvPovg. o tovg mapoamdved Adyovg €xovv avomtvybel mo eEeAypéves HopeEg
KOTOGKELDOV, OTTMG 1) NALOKT KOUIVASO KOl 1) KOULVAOO 0EPIGLOV/ POTIGHOV.

Ewoéva 31: TTopaderypo potaymyod KaAPUEVOL HE VOA0GTAG10 [C]

Kapwdda Agpiopov: H xopivdodoa aepiopod eivor atopikn yio kébe karoucio
KOl EMTPEMEL TO PUGIKO OEPIGUO TOL EGMTEPIKOV, AEIOMOUDVTOG TO QPALVOUEVO TOL
PLOIKOD EAKDOLOD, YOPIG TV AVAYKT Yo Avotypa Tev mapabipov. Katd to pawvopevo
avtd M avénon ¢ Beppokpaciog tov aépa mOV PPICKETOL GTO AVE TUNUHO TNG
Kopwvadog, odnyel oe pelowon g mokvémrag. H  dwapopd mokvdtmrag mwov
dnuovpyeitar, TPokoAel TNV Kivion TOL a€pa GTO ECMOTEPIKO TNG KOTAGKELNG LE
AmOTEAECO, TV EVOALOYY| APV HAlOV TPOS OPEAOC TOL KTIPIOV KOl TOV YPNOTAOV
TOV.

O tpdémog Aertovpyiog elvor mapOUOOG HE OLTOV TNG MAMOKNG KOUVASOGS
(avaiveton Tapokdt®), pe KOpla dtapopd TV Vmapén avepnotipa, o omoiog Kabopilet
™ pon pe v omoia Ba kvnBovv ot pdleg aépa (Bepuéc N yoypés). ‘Etot, n xopvéda
aepopov, umopel voo cupPdrel Kot 6t BEpUavon Tov omTIoH KATA TOLG XEYLEPIVOVG
Uveg, o€ avtifeon pe v nAOKN Kopvada.

Mo v armopvyn Tov BopHPov AOY® ™ Asttovpyiog TOV aVEUGTAP, OAAL
Kot AOY® NG TPOGKPOLGNG TOV EEMTEPIKOD AVELOL € TNG KAPIVASAS, [io QKT
Adon elvar m xpron amoppoPNTIKOD VAIKOV GTO TOLYOUOTE TG KATL OVTIoTOL(0
umopel va mpoPAepbel kot yio v mepintoon TV MAMOKOV Kopwvidwv (PA.
TOPOKAT®).

O tomog ka1 M Ootoun TG KOUvVAd0S aeplopov givor 600 oAy onuovTikol
napdyovteg Tov Kabopilovv TV OmOTEAEGUOTIKOTNTA TG, O TPOG TN PUGIKY PON| TOV
avépov evtog tov ktipiov. EmmAéov, n Aettovpyia tng eivon epiktd va evioyvBel pe ™
YPNOUOTOINOCT AVELIGTIPO, €AV KATL TETOW0 KpiveTan amapaitnto. Bacwm npoindOeon
YU vt v Tpocsnkm givor vo mpoPrepBel tpdmog peimong Tov EKAVOUEVOV, EK TOV
aveplompa, Bopdfov pe ™  ovuPory kémowv amd TOVE  TPOTOLS OV
npoavaeépOnkay. Tlépav tov QLGWKOD aEPIGHOD, Vo EMTALEOV TAEOVEKTNUO OV
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UTOpEl VO TPOGPEPEL N KOUVAOX OEPIGHOV €IvOl O QLOIKOC OpPOCIoUOG KATA TN
dupkela TV Bepvav unvav. Avtd emtvyydvetar pe T0 GLVOLOCUO TG Agttovpyiag
TOL AVELLGTIPO KOL TN (PHON TOV PUVOUEVOL TG e€dtiong voatoc. [a]

»Ei_'!‘_-z“o i ;HEE
S

f
s

Lo LV

Hloxkn kopwvéda: [pdkertoar yio Kotockevn kopivddag, n omoio @EPEL 6T
Vot 1 vottodutikn emedveld g (£ 30° N) vatomivoxo avti Toryomotiag (sv yévet
éva Lkpo Ao tolyo) Kot Tepcides 6To Avem T avThG TS TAsvpdc. H Asttovpyia
™ME NAMOKNG Kapvadag Paciletar oto @awvopevo Venturi cdouemvo pe to omoio: «H
ueioon g mieong ovvodedetal amd avénon TG ToLTNTOG TOV PELOTOL» [a].
[Tpaxtikd kdtl T€T010 onpaivel 0Tt 1 amoppoPnuévn Bepuotnto odnyel oe adénon g
TayOTNTOS TOL OEPA KOL GUVERMDS OMOUAKPVVOT] TOV 00 TO E0MTEPIKO TOL KTIPIOL
dwpécov g Kapwvadag. H ypnopdmrd g og mpog Tov €vepYElOKO oYeOIOGUO
EYKELTOL O6TO PLGIKO aEPICUO Kot TV TSN NG Beprokpaciog katd tovg Beptvovg
umnvec.

CLLG

WA

Ewéva 33: Zxapionpo tpémov Agrtovpyiog nitoxng kapvadag [€] kor pio mapoaiiayf tng otov 1pdmo
Aertovpyiog [c]

5.1.8) Huwoznpoostacio/ Hyompoostasio n£6® NAMOTPOGTUTEVTIKAOV GUGTNLAT®OV

H nAonpootacia, pnopel va enttevyBel mpotictog pe ) 6ot Ton0béTon tov
oTafepdV NAOTPOSTATELTIKOV cuatnudtov. Evavit tov kivntov, ta otabepd £yovv

(48]



TO, TAEOVEKTNIATO ) HUKPOTEPOV KOGTOLG (apykoD Kot cLVTHPNONG) Kot B) amopuyng
aduvody Kotd T Asrtovpyio, OM®G GTO YEWPIGUO, TN cuvinpnon kot o B6pvfo.
Movadwod Tovg petovéktnua tvor n EAetymn eveMéiag cvvaptnoet g devbuvong g
okiaong.

[dwaitepn éupaon divetol 6TV KATOOKELY] UTOAKOVIDV, TO OTTOI0 ATOTEAOVV TIG
TeEAEVTOlEG OEKaETIEG OVOTOOTAGTO OTOWKEID TV EAMVIKOV, OAAG Kol OA®V TV
vroAoImeV Mecoyelokdv KTipimv, 6 pio Tpoonddsio. TANPOVG EKUETAAALELGNG TOL
W0OVIKOV, EDKPATOV KAILATOG.

To mAeOVEKTAUOTO TO®V KOTOGKELAOV OLTOV, TO OMoio OlepevviinKay Kot
anodeiydnkov otig Epguveg: [7] kot [28] avapépOnkav ot Pifioypapikh avadpoun.
[Na BérTiot Aettovpyia TV TOPATAVEO KATAGKELOV, TPOTEIVOVTOL 01 0KOAOVOEG
TEXVIKEC:

o Xvumayeig IPocOYELS, edv gtvar duvatd Kat e opltopévn KAIoM, Yol amoQuyT|
TOV AVOKAAGEOV (Kupimg NymTikov).

e Amoguyn TapdAANA®V TPocOYE®V, LETAED AVTIKPIOTAOV KTIPLmV.

e AvEnom g amdcTaonG HETOED OVTIKPIGTOV 160VY®V KTIPIwV, ACTE VO, UV
eykhoPiletor 0 Nxog AOY® TV 0VOKAGGE®Y Kot Yo Vo | dnpovpyeiton
okiaon.

o  Xpnomn amoppoeNTIK®Y VAIKOV GTNV KOTUGKELT TOV UTOAKOVIOV.

Ewova 34 (o)
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Ewéva 34 (B)
Ewéveg 34 (), (B): Xapaktnplotikd mopadelylote OIKICTIKOV KTIPIOV e UTUAKOVIO GE 0GTIKEG

neproyég [c]

5.1.9) H Ty VKN TOV SLapumePove QUGLKOD AEPIGUOV

TOAD

H teyvikn tov dtopumepois puoikov aepiopov £vog KTipiov amotelel éva akopa
onuovtikd pétpo amd Prokhpatikng dmoyng. To  mAcovekTipote OV

napovolalet, cuvoyilovion Topoakdto [g]:

1.

[Tepropopdc oy katavaAwon mwoOp®v: XAPN OTIG TEXVIKES TOL (QLGIKOV
aEPIOUOV KOl OPOGIGHOL TO KTIPLO TPOGTATELETOL OO TNV LRIEPOHEPUAVON LE
OmOTEAECUO. VO TTEPLOPILETOL OMUAVTIKA 1 ¥PNOT TOV KMUATIGTIKOD 7OV
KOTOVOADVEL ONUOVTIIKEG TOGOTNTEG EVEPYELDS Katd TN  OldpKeEw Tov
KOAOKOLPLOV.

Meiwon mepiParroviikdv emmtdoewv: To mepifdAiov dev emPapivetol e
1660 peydAo Pabud amd ™ ypNoN TOV KAUOTIOTIKOV Kot meplopiletor M
ekmouny 610£€1810v Tov AvOpaKa Kot YAmpopOopavOpaKkmv GTNV aTHOGPALPA.
[MopdAinia, emtvyydvetor @vokds eoepiopudg o omoiog kabapiler v
aTHOGPULpa BEATIOVOVTOG TIC GVVONKES SlaPimwong TV xpNoToOV.

O doumepng pvokog oepiouog amotelel v TALOV SladedopEV ADGN Yo TIG

Mecoyelaxés katowkieg, 6mov 10 KAia guvoel v VIOPEN avOlYHATOV eKOTEPOOEV
TOV KOTOOKELOV. Emttuyydvetar pe KotdAANAo oxedlacopd TV OVOLYHAT®V GTO
KEALPOG KOl OTIG ECMTEPIKES TOLYOTOUEG, EVAD Bupideg 6TO AV KOl KATO TUAUL TOV
JYOPICTIKAOV  ECHOTEPIKMOV TOWY®V EMITPEMOLV TNV  Kiviion TOL 0£p0  GTOVG
E0MTEPIKOVS YMPOLG KO TNV OTOUAKPLVOT] TNG GLGGMPEVIEVG DEPLUKNG EVEPYELOG.
To PBoacikd HEWOVEKTNUO TNG TEYVIKNG OVTNG €ivol ¢ mpovimobétel ) onuovpyia
OVOLYHAT®V IKOVOTTONTIKOV TAATOVGS, YEYOVOS oL gvieivel To TpOPAnua tov BopHpov
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0TO0 £0MTEPIKO TOL omitov. EmumAéov, n vmapén peydhov avorypdtov epmodilel v
KOVOTTOMTIKY OEpHave™ Tov KTIpiov Katd Tovg YEWUEPVOL UNVveES. Apa, TopOA0 TOv N
AHoM TOV SOUTEPOVS AEPIGLOV EIVOL WOAVIKN Y10 TV TEPITTOON TOV VIGLOV, 0 UTOPEL
va avtamokplfel ot Pactkn amaitnon piog PEYOAOVTOANG TTOL £ivol 1) OTOQVYN TOL
BopvPov.

11 .
. % N

AL LTRSS SRR

Ewcova 35: Zkopipnuo Staprepong uoikod agptopot [C]

5.2) Ktipraxo Kélvpoc

Oocov apopd oo kKéAveog tov ktipiov, 0 KENAK «kdvel dwitepn avapopd og
nantikd cvotiuata Beppompootaciog. Ewdwotepa avapépetar otnv: «Evoopdtmon
TovAdyotov evog ek Tov [Hadntikov Huokov Zvotpdteov (ITHY) 6nwg: avolyuoata
dpecov mAoakoh képdovg, toiyog pdalag, toiyog Trombe , mMmMaxdg yopog —
Oeppoxnmion.

Metald tov Khaoowov pebodmv PBeitioong g Oeppikng anddoong twv
KTiplov givar 1 ypNon SLVUTAYOV TolY®V peyding nalog pe mposhinkn Hoveong
0TO €0MTEPIKO TOVLG, M omoia €xel TNV 1010TNTA VO PEATIOVEL EMTALOV KOl TIG
NYOUOVOTIKEG 1O10TNTEG TOL TEeTAopotog [5]. Xtmv mepintwon vVEIGTAUEVOL
KTpiov, évag kowdg tpomog Yo T Peitiooon g Bepuikng amddoong Tov Toiywv
elvai 1 emioTpmon 0L EMTEPIKOV TOLG TUNLATOG UE EVa oYL GTPOU GoPd. Avt
N TEYVIKN EMIONG EVIOYVEL TNV NYOUOVOTIKT) TOL KOVOTNTAL.

Ot mapoamdve TEXVIKEG OYXEOACUOD TPOGPEPOVTIOL YLl VO TKOVOTOUCOVY TNV
araitnon tov KENAK, ocouewve pe tyv omoio yio v mepoyn e AOMvag o
oLVTEAEDTNG BepLoTEPATOTNTOS TNG EMTEPIKNG TOLYOTOUOG OV TTPEMEL va vtepPaivel
mv T 0,50 (e€wtepikoi Tolyol oe emapn pe tov eEMTEPIKO aépa), OMwWG emiong TV
OOiTNoN TOL KTIPLOSOUKOD KOVOVIGHOV GYETIKO WHE TNV MYOTPOCTAGiO, O 0moiog
emtdocel o1 otdbueg TV eEoTEPKOV BopOfwv HEcH GTO YMPO KATOKING v Unv
vrepPaivouv ta 30 dbA oe vyniéc cuvOnkeg dveong (35 otV TEPITTOON KAVOVIKNG
AKOVOTIKNG aveonc). O KAaoo1kdg eEmTeptkdg TOlY0g TV TOAVKATOKIOV NG AONvog
T1c dekaetiag Tov *50 ko Tov 60 NTav M pmatikn omtomAvBodour. Metayevéotepa,
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amd To TPAOTA PETPA Yo TN PeATimon ™ OEpLOLOVOTIKOTNTOS QVTOV TOV TPOGOYEWMV,
Nrav M xpnon OmAoD Tolyov pe eVOAUESO KEVO, Kol ¥pNor BEPUOLOVOTIKOD DAIKOV
070 KEVO" TO £voL GUALO LTOD TOV TOLYOV €ival UTOTIKY OTTOTAIVOOdOUN Kot TO GALO
@UAAO dpopukn) otomAvOodopn.

5.2.1) Toiyoc Trombe

Eivon toiyoc amd uretdév 30-40 exatootd, eEmTeptkd Popévog e GKOVPO PO
Kol pUmpootd omd oavutdv, o€ amdotacn 5-10 ekatootd vmdpyer povog N SUTAOG
vaAomivakag. H ovouacio tov ogeidetar oto yaAAo kabnynty Trombe, o omoiog
EPAPUOCE TO CVGTNUO OWTO GTO TPOTO NAKE OTITIOL TOV KOTACKEVACTNKOV OTN
TaAAia, ™ dekaetio Tov *60. O ToiX0G £YEL VOTIO TPOGUVAUTOAMGHO Kol GTNV EEMTEPIKN
TOV TAELPE VTLAPYEL KvNTO OKIOGTPO 7OV TPOGTATEVEL TO YDPO amd TIG Oeppkég
ATTMAELEG TN VOYTO TO YEWWOVA Kot TV VIepOEpuavon v nuépa o karokaipt. ' va
dtevkoAvvOel n kivnom Tov aépa Tov opeileTor ot dlapopd Beprokpaciog 6To TAVM
KOl GTO KOT® PEPOG TOL TOLXOL KOl 6€ OAO TO UNKOG TOL LIAPYoLV otopa. Télog N
amopdipovvon tov (eotol aépa mpog o EEm To KaloKaipt yivetar pécw evog eeyyin
oV PploKETOL GTO TAVE® HEPOS TOV VOAOTIVOKAL.

210 TAEOVEKTNUOTO 1TNG KOTOOKELNG TOV, GLUTEPIAAUPAVOVTIOL T LYNAY
amddooN Tov, M KAVOTNTO amoONKEVLTIKOTNTAG TOVL KOl APa 1 YPOVIKT] VGTEPNGN TOV
TOPOVGIALETOL KO GUVEIGPEPEL GTN BEPLLOVOT TOV KTIPIOL OKOUO KOl TIG MPES TOV OEV
vrdpyel apketn NAoeaveln €€® Kol TEAOG 1 OTAOTNTO OTNV KOTOOKELT] KOL TN
ocuvtnpnon tov. Baowkd tov petovéktnua givatl 0Tt 0ev emTpENEL TN dlEIGOVON PMTOG,
TOV 0EPIGUO KOl TNV OTTIKY| AvEST. 26TOGO, TO YEYOVOS OTL EMPAAAETAL 1| YPNOT TOL
0€ TEPLOPIGUEV] HOVO EMPAVELN TNG OYNG DGTE VO OTOPEVYETAL 1| LILEPHEPLLAVOT,
LELDOVEL uoBNTA To TOPATAVE® PEIOVEKTNUOTA, KAOIGTOVTOC TEMKA TOV Toiyo Trombe
pilo amd 11§ KaAOTEPEG EMAOYES TOONTIKOV NAMOKOV GUGTNUATOV 0O PLOKAUOTIKNG
admoymgc.

Taoixog Trombe

|
e e PO N e T e LT
T b s Cih e S ok I

Ewova 36: Xxoapupnuatik Aettovpyio tov Toiyov Trombe [c]
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ATO TV TAEVPA TNG NYOTPOCTAGIAG, TOPE TO YEYOVOS OTL TPOKELTAL Y10 TOLYO
avénuévou mhyovg Kot mopd TV VIOPEN TOL VOAOTIVAKW, TO OTOMN TTov OlaBETEl
EMTPEMOVV OTOVG OLGApPecTOVE BopvPovg va eloympovy péco otnv owkeia. ‘Evog
TPOTOG ATOPLYNG TOV PULVOUEVOL glval 1 TOTOBETNGN NYO - OTOPPOPNTIK®OV PIATPWV
OT1G 0VO0 OTEG TTAVED Kol KAT®.

Ewova 37: Eappoyn tov toiyov Trombe og xatowcio [C]

5.2.2) Toiyoc nalac 1 toiyoc Osppikic amodfkevonc | nAlekoc Toiyoc:

Eivor évag cuvovaopog toiyov vOTiov TpocavatoMopod Kot piog eEmteptkng
dapavng emeavelag (cuvnBme Yvoil) ot e€mTEPIKN TAELPE TOL TOlXOV GE AMOCTOON
ocuvnBwg 10cm. H eEmtepikn empdvela Tov Toiyov mpénetl vo eival GKovpOYpOUN OCTE
va peylotonotel v amoppoenon e nAakng aktvoporiog. O toixoc Kataokevaletol
amd VAIKG peYIANG BepuoxwpnTKOTNTAG Yo VO OloQOAILEL YPOVIKY) VOTEPMON
TOLAAYIGTOV 6h MOTE 1 ECOTEPIKT TOL EMPAVELD VO £XEL TN HEYIOTN Beppokpacio otV
apyn ™G voytas. H omoppoonuévn omd 1 yvdhwvn emedveln Beppotnra,
amofnkeveTtal oTov MAMOKO TOlX0 HECH OY®YWOTNTOS, GULVERMG OV LIAPYOLV
avolypato 1 TOpoL GTNV EMLPAVELL TOV.

Ye mepintmon MOV O E0MTEPIKOC YMOPOS ypeldletor vo emevovdel e
AmoOPPOPNTIKA 1 GAAOL TOTOL VMKA, YELOOPOPES KAT, N Oepukn Aettovpyio Tov
tolyov palag oxkvpoverol. ¢ aviidoto, TPOTEIVETOL 1 OVIIKATACTOCT TWOV
emroiylov enevovoewv e EAeVBEPA avVOPTNUEVO GTOLXELD MXOOTOPPOPNTIKAE KAT
amd TV 0poY).

O rtoiyog palog, pmopel vo givar TovTOYPOVE Kol MYOUOVOTIKOG PACEL TOV
BepeMdoovg Nopov g pdlog mov mpoPAémet OTL 1 NYOUOVOGT €VOG OLOLOYEVOLG
TETAGLLOTOG ELVOL OVAAOYT) TTPOG TO TETPAY®VO TOV EMPAVELAKOD TOV Bdpovc. BePaiwe,
npobmotiBeTon OTL TAEVPIKEG NYOUETADOCELS Etval UNOEVIKEG.
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Ewova 38: Abo d1apopetikég ekd0yEC TOV TPOTOL Asttovpyiog Tov NAakob Toiyxov [C]

To Beppoxnmo 1 oépa N MAOKOS YDOPoS eivor Evag KAEIGTOG YOPOG e HEYEAO
TOGOGTO YLAMVYNG EMPAVELNS KOL VOTIO TPOCAVATOAGUO TPOGOUPTNUEVO GE TUTLLOL TOV
ktpiov. O 1poTog Asttovpyiog Tov akoAovbel Ty mapakdtom aAAniovyio:

1) Katd ) didpketo TG MUEPOC, 0L NAAKES OKTIVEG EGEPYOVTOL SIOUEGOV TOV
voAoTivaKa, €viOC TOL MAKOD Ydpov, Oeppaivovtag Tov aépo TOv
Bpioketon exel. H avodog tng Beppokpaciog odnyel oe peyardtepn Kivnon
TOV pHopiwv Tov aépal.

2) To yvoli, Aoym g avénuévng Beprikng aymyoTnTag Tov £XEL, EUmodilel
petagopd Beppomrag amd 10 eomTEPKO TOL Bgppoknmiov TPog TO
nePPAALOV, pe amoTéAECH VT VO OIOYETEVETOL OOUEGOV TOV TOLYOL TNG
KOTOGKELNG, TPOG TOV EGOTEPIKO YMPO TOV KTIPIiov.

3) H avénuévn Beppoympntikdtnta mov mapEyovV To VAIKG TOV TOiXov, EYEL GOV
amOTEAEC O, TV OmOONKEVOT HEPOVS TNG BEPUOTNTOG KOl EKTOUTNG TNG TTPOG
TOV E0MTEPIKO YDPO UE OPIGUEVT] XpoViKN Kabvotépnorn. Avtd odnyel oe
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0épuavon tov ktpiov kb’ OAn ™ Odpkela TG NUEPAS, GAAL Kot Kot TN
SLapKeLL TNG VOYTOG (OTTOV £XEL KOl TN LEYAAVTEPT) ONULACIML).

4) TlopaAAnAa, ot mocOTNTEG OEPUOTNTOC OV EIGEPYOVIOL EIVOL CNUOVIIKA
pikpotepeg and Tic eepyopeves, AOY® NG QULGIKNG PoNg TS BeppoTnTog
(amd meproyég OepuOTEPES TPOG TIG YLYPOTEPES).

H BéAtiot khion tov varoostaciov sivar petaéd 40°-70° oc mpog tv oprlovio
YTl 0 A0 TPOCTITTEL WO KAOETO TO YEYWDVO, EVAD ATOSEKTY] EIVOL KO 1] KATOKOPLET
tomofénon Tov yudAvov emipavel®y Tov. To cvotnuo Aettovpyel KoAOTEPO OV
petaEy tov Beppoknmiov Kol Tov KTPiov LEAPYEL TOiYog Oepuikhg amodnkevong
KOTOOKEVAOUEVOC om0  VAKA  peyding Oepuoyopnrikéotntag. H  adénon g
OepuoyopntikéTnTog odnyel o adénon g YPOVIKNG VOTEPNONG OTN UETAOOOM
OepUOTNTOG KOl GUVERHDG 6T BEPLOVOT) TOV KTIPIOV Y10 LEYAAVTEPO XPOVIKO SLACTNLLOL.
H anddoon tov Bertidvetor av mpofreptovy Bupidec 610 TAVD KOl KAT® HEPOS TOL
T0iYoVv Y10 TNV Kivnon tov aépa. EmmAéov katd ) SdpKeE TOV KOAOKOUPIVAV UNVAV,
TO0 QOWVOUEVO TNG LIEPBEPLOVONG AmOPEVYETOL HE TO Avolypo Tev Bupidwv Tov
VOAOGTAGION, OCTE VO OTOLOKPVVETAL 0 BEPLLOG AEPOG.

Yta Betikd Tov otorkela, mépav TG amobnkevons BeproTNTaC TPOg GPEAOS TOV
KTIPlov, GUYKATAAEYETOL 1] OTTIKY GVEGT Kot 1] apyLTEKTOVIKY] KadaioOnoio. M tétoa
KataokeL] amotelel ovclaotikd Peltioon 1tng mapodociakng Pepdvtag, a@ov To
YEYOVOC TG OmMOTEAEL €vOv KAEIGTO YMOPO, PEATIOVEL TNV MYNTIKN TPOCTOGIO TOL
KTIPIOv KOt ALEAVEL TOL EVEPYELOKA TOV OQEAN. XTI EIKOVEG TTOV akoAovBovV, paivovtol
N BeopnTiK)] TAPOLGINGT TOV MAOKOD YMOPOL KOl U0 TPOKTIKY EQUPLOYN TOL OF
Katouwkia.

1o poangy Y o

‘ S M
EIMONAS 44 m /!
, - B

Ewova 39: Tpdmog Aettovpyiog Kot TUALATe TOL NAekoD ympov [C]
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Ewcoveg 40a, 40p: HAloko Beppoknmio [€]

5.2.4) KotdAinhoc mpocovaToMGUOC TOV GVOLYRIT®V. Y OAOTIVOKESC KOl QALY
cEopTNUOTE TOV OWEMYV

Q¢ avoilypata Bewpovviar OAa to oplovVTIOL Kol KOTOKOPLOO TUNLOTO TOV
KTpiov ota omoio avti Yy To VAKE KATaoKeLNG (oKvpddepa, TOVPAQ KAT)
tonofeteitan Yool 1 GAAO S10QAVEG LAKO, e GKOTO TV 16000 TOV NAMOK®OV OKTIVOV
YL QUOIKO QOTICUO Kot Bépuavor, TV €i0000 0€PO Kot TN YEVIKOTEPY] OMTIKN Kot
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Oepuikn] aveon tov ypnot®v Tov. To YvoAl wg LVAKO omoterel myn Oepuikov
amoAaBdV OAAG Kot BEPUIKAOV OTOAEIDOV TAVTOYPOVO, AVALOYO LLE TO TOYOG TOL KO TG
Aouég Tov 1010tNTEC. O1 1010TNTEG AVTEG TOPOLGLALOVTOL EKTEVECTEPO. GTO TOPAPTILLOL
2.

ZOUQmva e TNV TTo TPOGPATN Aoy, amd POKALOTIKY GKOTLY GLVIGTOTOL VO,
tomofeTovvton pueydho ovoiynota oty votio O0wyn pe emdkhon £30°, kel Snlodn
6mov M NMoeavela etvor peyohvtepn.

[MapdAinio, wAooowkol TPOTOL GYETIKNG PeATidone ™C MNYOHOVOTIKOTNTOG
VOAOCTAGIOV Elval 1 ¥pNoTN SWTADY VOAOTIVAK®OV HE EVOLAPESO KEVO Kol 1 (PN oM
VOAOTOVPA®Y. Auedtepotl avtol ot Tpdmotl e£acarilovv TaLTOXPOVA NYOUOVOCT Kol
Oepuopdvmon.

Mo ovykekpéva, oe pia €pguva mov dNUOCIEVONKE GTO YOAMKO TEPLOOIKO
CSTB mapovcialovral to akdOA0VO0 CLUTEPAGUATOL:

o XV mepintwon Sumhov varomivaka To KEPON amd Tov NAo givor peyaAvtepa
and TG Oepuikég anmdAeleg kol n cVUPoAn Tov BeTikn oto Bgpuikd 16oLvY0
Kkatd 23% yio v TEPi0d0 TOL YEUDVAL.

e XmV mepimtoon OwAov volomivaka pe eEOEULAAA M OeTikr] cvpPoln esivon
axoun peyaivtepn, ion nepimov pe 56% oe oyéon pe TG OepUIKES AmMAELES.»
(8]

Emumpdobeta, n xpnon tévrog (o1 uePYETIKES 1O1OTNTES TG OMolag avaAvOnKay
TOPATAV®) KU 1 TopabupOPLAL®Y gVVOEL GTOV KOADTEPO EAEYYO TNG E1GEPYOUEVIG
NAOKNG EVEPYELDG, aVAAOYD LE TNV €MOYN TOL £TOVG KOl TNV E€KAGTOTE TOCOTNTO
NAMOEAveDG. XNV TEPInT®MOoN TEVTOC, 0gV LIAPYEL HEYEAN dapopd dGOV apopd Tnv
npootacio and To 60pvPo, evd avtifeta Ta eEO®PLALD LEIDOVOLV £va LIKPO TOCOGTO
NYNTIKNG EVEPYELNG.

«Yadotovfia: To televtaio ypdvia 0TI GVYYPOVES KATAGKEVEG TO VOAGTOVPA
amoTEAOVV £va LOVOOIKNG oleONTIKNG Pacikd SOUIKO DMKO e OUETPNTES SLVOTOTNTEC.
Kot oavt6 31011 mpocpépovy dmieto gmg péypt ko 75%, Beppopdvoon kot nyopovmon,
ACQAAELD KO OVTOYN O€ KPOVGELS KO duVOTOTNTO ATOUOVOGNG EVOG YDPOV YWPIc Vo
petowvouv 10 eotiopd. Emiong, elvar edxola otnv tomoBétnom, aviikabictodv Ta
napdBupo €kel TOL ATOYOPELOVIOL KOL OEV YPEWLOVIOL GULVTNHPNOT, GOPRAVIIGUA,

Bypo.» [24]
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Ewoéva 42: Xprion vardtovProv otn dtempaveia sc(ofpuc(bv yopov [c]

YUVETMG, O©TO VOTIO TPOGOUVOTOAMGHO, ovviotdvior Pértiota  Beppuxd
YOPOKTNPIOTIKA 7OV UTOPOVV Vo, emTevyBobv pe ™ ypnon Jowriov tlopov,
eEDQUVAMV KOl KOAT GLVEPUOYY] TOV KOLVQOUATOV Yo T pelmor g mhavotnTog
Bepuroyépupag. AvtiBeta otig GAAeg mAEVPEG TOL KTipiov, TpoTeiveTal 1 Helwo TG
GUVOAIKNG EMPAVELNG TOV KOVPOUAT®V, MOTE VO ATOPEVYOVTOL BEpUIKES ATMAEIEG,
10104TEPO KATA TOVS YEWEPIVOVS UNVEG,.
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Ewcova 43: TIpdtomo peyéboug avoryudtov cuvaptioetl Tov tpocavatoloiod. [C]

Opwg, omv mepintmon avoryopévemv varootaciov ypeldaletor €W81K pEPLVOL
TPOKELEVOL VAL EUTOOIGTEL 1] PO YOV Kot BEPUOTNTOS LECH TOV GYETIKAV OPLDOV TOV
KOvQ®patog. [28]

[Tépav TV BepUiK®V OTOAELDV, TO AVOTYLATO OTOTEAOVV CTLUOVTIKY Hyoyépupo.
CUYKPITIKA LE TO OKLPOSEUN KOl TO DTOAOITO VAIKA KOTAGKELNG. XOPOKTNPIOTIKA
givon To omoteléopata oG maAadtepng épgvvag tov David Egan, to 1972 [26], 6mov
uetpnnke noéca dB eicépyoviol and S1apopa VAIKA Otav 1 TNy Topaysl nynTikn
otdBun 100dB:

e 100dB -> Toiyog and tovPro, Ywpig avoiypato -> 50dB
e 100dB -> Toiyog amd toOPA0 pe Gvorypa Tov KoAvaTeL To Y4 tov -> 74dB
e 100dB -> Toiyog and tovPro pe o 25mm -> 60dB

Apa, avapopikd pe 1o 06pvPo, o PEATIOTOC TPOCAVATOACUOS TOV KTipiov
KkaBopiletar amd to mpog moio katevOvvan vapyovy anuavtikés Tnyes Gopvfov. T1pog
T ekel elvon kaAd va tomofeTovvionl MKPAV SuoTAsEMV avoiypoata, owmid tlam,
eEMOUVALD_ KOl KOA) OUVOEST TMV KOLVQOUATOV OTIS EMOQES TOVS Y0 TOLG 10100G
aKpPdg AOYoug e To POKALATIKO GYEOACUO.

[Mapatnpodpe Aowmdv OTL e GMOOTO GYESGUO TOV OVOIYUATOV UTOPOVUE VO
EMITUYOVUE CNUOVTIKA 0QEAT, Aoppavopévng g vedBeong 0tL 11 BopvPdong Tievpa
OEV GUUTIMTEL PE TO VOTIO TPOGOUVOUTOAIGUO TNG KaTolkiag. Xe avtifetn mepintmon, o
pnyovikdg Oa mpémetl vo emMAEEEL GOUOMVA [LE TNV TPOGMOTIKY TOL KPion G€ Tolo amd
T1G OVO apyéG Ba TPEMEL VoL ODCEL TPOTEPOLATNTAL.

[To povtépveg teyvikég, mepthappdvovv t ypnorn 0€pLodLOKOTTONEVOV
TAGioV KaODC Kol EIKAOV «AVIEMKOANTAOV» voromvakov (laminated glass).
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H teyvum ypnong tov Bepuodiokontdopevov miaiciov Bociletor oty apyn g
aocvvéxewg Kot etvor  aveEaptmtn TG MYOUOVOTIKNG OCLUTEPIPOPES  TOL
Kovpopotog. H Beppodiakony emtuyydveton pe 10 moAvopidlo (gidog pve) éva
VAKO pe peydan avBextikdTTo, VYNAY GKANPOTNTA Kot TOAD HIKPY oy®YLOTNTa,
10 omoio cvuPdier 1000 ot OEPUOUOVMOOT TOL KOLEOUATOG, OGO Kol OTN
oTifapdnTa Kot ovOEKTIKOTNTA TOV.

Ewoéva 44: TTapdaderypo KovpdUaTog e Tpochnkn 0epprodiakontopevon vAKOO petald e£@TEPIKOV Kot
£6MTEPIKOV TPOPIA Tov ahovuviov.[C]

AQETEPOV Ol «OVIETIKOAANTODY VOAOTIVOKES &yovv Tn dovvatdTnTe Vo
dtxéovy 10 NMaKO MG, 0AAY TaPoLGSLAlovy To pElOVEKTNHO OTL PETPLdlovy ™
dwpavelr tov  volomivaka  (dwapdvelr  45-80%). Avtd eitvar éva €ldog
BepuropovoTikoD varomivaKe oV Xl EKTEVELG EQPUPLOYEG GE KTIPLOKESG TPOGOYELG
KaOdG Ko o€ eumopikd Ktipla wiaitepa OTOV YPNGUYLOTOIOVVTOL GYETIKG LEYAAES
empaveleg yoaAlov. H pébodog avafdaduiong tov varootaciov, viobeteital amd
oOyypovn vopobeoia Bepuikng ovapdaduong ktpiov [9]. Mdlota n eAAnviky
noMtelo TOPEXEL OKOVOUIKA KivnTpo, 6TOVG moAiteg Yoo v avaPdduon tng
1010KTNG10G TOVG UE TETOES TEXVIKEC.

Ov avotépm Oegppopovotikol voromivakeg umopel va avabempnBovv
TPOKELEVOD VO, TETLYOVV TAVTOYPOVA KOl BEATION TN NYOUOVOGNS GTNV TEPLOYN
GUVTOVIGHOV TOV voAomivaka. Avtd umopel va emtevyBel pe tm ypnomn €101kon
VAMKOU TopeUPOANG HETOED TV VO VOAOTIVOK®V, TO ONOi0 LMKO HE TO
KatéAAnAo pétpo  eraoTikOTNTOG TOL pmopel vo  Peituvoer  emiong v
NYOLOVOTIKOTNTA TOV VOAOTIVOKO GTNV TEPLOYT] GLUVTOVIGHLOD.

Kowd ocuvaxkdiovbo twv varoctaciov mpocdyewv gival 6top okiootpa amd
nepoideg. Avtifeta, mpo¢ ta kowd otop (0O MUSEOVEG AETTO VQOCU) T
oklaotpa pe mepoideg Exovv T dvvatodtnTa pLOLopeEVNG elGpoNg emTdc. Ta cTop Kot
Ol KOVPTIVEG OEV EMTLYYAVOLV MYOUOVAOGT. AVLTN M TEYVIKY] OVIOTOKPIVETAL OTIG
emroyéc tov KENAK [9]: «Eaocpdhon omTikiG GVEONC HECH TEYVIKOV KOl
GLUGTNUATOV PLGIKOD POTIGLOVY

[Mapaxdtm, Tapovoidlovrarl ypnoipo anoordacpato [24], ta onoia tovifovv ™
ONUOGI0 TOV TOPATAVEO KOVOTOULDV, OGS ETioNg TopoLGldlovy emmALOV 10£EG:
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«Hyopciwtixoi vaiomivarxes: H nyopovotikny npootacio Tpénetl va epapuoleton
mavTov O6mov o 06pvPoc dev umopel vo elaylotomomBel. Xe TETOEC EQPAPUOYEG
YPNOUOTOOVUE  TOAV-EMIMEOOVS  VOAOTIVOKEG — GLVOLOGUEVOLG  UE  OUTAOVG
VOAOTIVOKES. XTNV TEPIMTOOT TOV SUTAMY VOAOTIVAK®OV 1) KOTOOKELT TOvG Paciletan
OTNV OCVUUETPIO TOV VOAOTIVAK®V KOl GT1 YPNOT TOV 0EPI®V 0T0 KeEVO peTalld Tovg.
O1 varorivakeg avtoi dhvatol va emtthyovy cLVIELEGTH NYopdvoong Rw= 30 - 53 dB,
avVAAOYOL L€ TOV TUTO.»

- LR = = B
Ewova 45. Flacpatomompévog voromivokag (laminated) mov ouvdvdler 2 @OAAo. AgDKOD YLOALOD
EVOUEVO EVOLOUESH e EVOL EVIEAMDG OLAPOVO TAMCTIKO QOAAO, OV &Yel TNV 1WB1OTNTA CNUAVTIKNG
amoppdENoNG TOL MOV Ko peimong tng petddoong tov [C]

AAMot TOTOl VOAOTVAK®V 1KOVOTOOVV GPIGTOL TIC OVAYKES YO TIG OMOiEg
Kataokevdotnkoy (eite avtég agopodv TNV ONTIKN 1KOvOTNTO, €£ite ovénuéveg
amohaféc Oéppavong, eite axopo Kot tnv O v adénon Mg acEAAENS TV
YPNOTOV), MCTOCO ®¢ TPoc To BOpvPo Oev mapéyovv emapkn mpootacia. Il
OUYKEKPIUEVAL:

e  Ovvaromivakes youning ekmounng (Low-E) «Bonbovv oty e€otkovounon twv
damavdv Yo OEpUAVOT Kot €yyudvTal TNV OpoloYeVH Beppokpacio Tov ydpovy

e To U-Glass «umopei vo mapéyet vYnid eminedo GOUEPDS KOTAVEUNUEVOD
PMTOG GE YDPOVLGS - OMUATLO.

e Ot BeppopovoTikol VOAOTIVAKEG «OTOTEAOVV €vo. GOoTNUHO 000 M TPV, gite
AmAQV, €T OVOKAOCTIKOV VOAOTIVAK®V, Ol 00101 S1ULTPOVVTOL GE ATOGTACT
petald Toug HECH UETAAMKNG KATOTOUNG ME ovbvidn omdoctacn 12mm. O
eyKAoPlopévog oto Oldkevo aépag Pedtidvel eEoipetikd T OePLOUOVOTIKY
ovumePIPopd Tov voromivaka. [...] [TAeovektovv kKabmg mTposEépovy avénon
Beppopdvoong katd 30% (Tt ocvvieleot Beppopdvoong K=1,5-1,7W/m2K),
peiowon kavcipwv, ehdrtoon onuovpyiag CO2, eivar grlkol 6to mepParlov
Kol HEW®VOLV KoTd 75% 1 d1éhevon aktivoPoriag HeEYAAOL UKOVLS KVOUOTOG.
[...] ZuvictdvTor og ktiplo pe peydio avoiypato, 6mov amorteitor vyniy
OepLopoVOoT Tov KEADQOLG.»
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To Kalokaipi Tov Xeipova
O uahonivakag Low-e peimver Thv atignon e O valonivakag Low-e agnvel Ti¢ (ETTEC AKTIVEC TOU
BeppoTnTac and Tov HAI0 KPATOVTAG TO XWPO nAiou va peTadwoouy BeppdTnTa V) eV ENITPENEI
Opooepd. TV ECWTEPIKN BepudTnTa va diaplyel npoc Ta eEw.
Ewova 46(a)

Ewova 46 (B)
Ewoveg 46 (o), (B): Eappoyn tov U-Glass og yhpo epyaciog. Apiotr eQopuoyn Yo KOTUCKEVESG TOV
ATOTOVV T1 POTEWOTNTO TOV NAOKAV aKTiVeV, aAAG Kok Tpoctacio and to 06pvfo.

5.3) Hiextpounyavolovikoc eConiicudc Tov KTIpiov uE 6ToY0 THY EVEPYEIAKN
avafaluion Tov

[épav TV TOOMTIKOV GLOTNUATOV TOL  ovOTTUXONKOV  AVOTEPW,
TPOPAETOVTOL KOl EVEPYNTIKG GLGTILLOTO TOPOYMYNG KOt EEOIKOVOUNONG EVEPYELNG
Y. To Ktiplo, to omoio Kvpiwg cvvictavtor o€ MAeKkTpounyavoroywkd (H/M)
cvotnuate  (VTOJOUES). 0O KENAK [9] ocoumepthapupéver TG
NAEKTPOUNYOVOLOYIKEG EYKATOGTAGELS GTNV KATOUOKELN O EVEPYELOKA PLOCIU®V
KOTOOKELOV, OTMC AVAPEPETOL TAPATAV®, GTO VOLUKO TAIG10 Tept ProkMpatikon
oyedtaopov. (kepdiaio 4)
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g EQOPLOYN TOV OVAOTEP®, CLVNOEIS TPAKTIKEG TTOL £X0VV LIBETNOEL elvan
o1 akOAoLOEG:

5.3.1) Yvomiunata 0éppavone/ wHENC, N £Qapuroyn Tov NAeKov 0gpruociomva:

Ta Khooowkd ocvetiuote 0éppoveng kol Wwulng Tov Ktpiov pe HEGO
Hetapopdg g BepuodTnTog To vepod 1 Tov aépa, araviaviol oty EALGSa oM amd
™V 7eplodo Tov pecomoAépov. Tig mpdoeateg dekoeTieg mOL O EAEYXOG TNG
OepLUKNG CLUTEPIPOPAS TOV KTIPiov G€ oyéomn He TNV €E0IKOVOUNOT EVEPYELNG
UTNMKE GE TPOTEPOLOTNTO, TO, CLGTNUOTO OVTA ovobempnOnKay, eEediydnroy Kot
gywvav avtikeipevo g oyetikng vopodesiog [9]. Tapadeiypoata owthg g eEEMENG
elval n vioBEon avtdévoung BEppaveong avd wiokmoia, Bepuokpaciakdv {ovov
Ktplov, cvonudtov yoéng 0¢éppavonc, o cvvaen OikTvo HETAPOPAS TNg
BepuoTnTOG KAT.

H vio0émon kar e£EMEN TV avOTéEP® GLGTNUATOV OUMOG £QPEPE GTO KTIPLO
KO TO TOPOTPOTOVIO OVTMV, OIS 1| YOPVTAVOT|, avTlooOnTikég emepfdoelg oto
KEAPOG TOL KTIpiov Kot 1 EkKAvomn avemBounng Oeppdtrog oty aTUOGEALpO TO
kaAokaipt. Térown mapadeiypata amotelodv ot mopyor YOENG, Ol UEUOVMUEVEG
e€oTepKég PLovAdES KAT, oto. omoia ylo. TNV TPOANYN NG £KAVCTG PLTOYOVOL
BopvPov kaAdOV elvar va mpoPAémovtar Myo-KOAVTTPES KOODS Kol EANCTIKG
napepPfoopato oto onuein oTAPIENG TOV AVTIGTOY®V UNYOVNUATOV €Tl TOV

ktptov. Ilpopavdg, to mopamdve TPOPANUOTO UTOPOVV KOl TPEMEL Vo
QVTILETOMIGTOVV otV Kotevhouvon  evdg  oAoKANpopévoy  TEPIPOALOVTIKOV
OYEOGLOV TOL KTIPiov.

'Hon amd v emoyn g metpehaixng kpiong (dekaetio Tov 70) téOnke oe
epappoyn kat o nhekdg Oeppocipmvag (Ewova 46), o omolog amotelel €va
NAoBepkd cvotnpa tapaymyns {eotol vepov ypnong (ZNX). Ilpdkerton yia éva
a0 TO TPATA EVEPYNTIKO GLGTNLLOTA EE0IKOVOUNGNG EVEPYELNG TTOL EQPAPUOGTIKOV
omv EAAGSa kol mov cuveyilovv va epappoloviot 101KE 6€ YDOpeg pe ovénuéval
TOGOOTA NAMOPAVELNS, OTwG ot Mesoyetokéc. Etvar Aowdv avtovomto 6t 1 éviaén
0V NAKoV Beppocipmva, 1060 e VEIGTANEVO, KTiplo, OGO Kol GE KTiplo. TPOg
avéyepon TPEMEL vaL YiveTal pe oEPAGIO TNV OPYLTEKTOVIKT] LITOGTOCT TOL KTIPiov
0G0 K0l GTOLG KOVOVES AglTovpyiog Tov.

Evtuydg, or nlwokoi Ogppocipovec oamotelodv abdpvfo otoryeio H/M
eEomMopol, cuvendg dev VILapyovv meplopiopol avtilBopvPikng Bwpdkiong, Katd
™V €vtaén TouG 6TO KTip1o.
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5.3.2) P®OTOPOATOIKA, AVEROYEVVITPLEC KO YEMOEPMiQ:

[lepartépw, ocvotiuata cVAAOYNG Kot oa&lomoinong evépyewng omd 1o
neplPdArov, givol o QOTOBOATAIKA, Ol OVEROYEVVINTPLES, TO YEWOEpKG KA.
Mokovott o€ ovtd dev kdavel daitepn avapopd o KENAK [9], evtovtoig avtd
UTTOPOLV Vo £X0VV DEANATIKY] GUVEIGPOPH GE OWPEAV EVEPYELD, EKUETAALELOUEVA
OVOVEDGIUES TTNYEC EVEPYELNS, OTMG O NAL0G, O AVEUOG, 1 Beplikn adpdvelo Tov
€04.pOVG K.4.

Ewwotepa, 1o potofoArtaikd cuotipate £Tuyxoy amodoyng Kot oTNPENS, e
KivTpa Yo TNV €YKATAGTOOT KOl EPUPULOYT] OVTMV GTIC KATA TOTOVG TEPLOYES TNG
EAAGSag. Avotuyde, 1 £yKatdotaon ooToBoATaik®V GNUEpQ, VITEPPOPOLOYEiTAL,
TPl T0 eVOLAPEPOV TTOV SLOKNPOLGGEL OTL LWOBETEL 1| EAMANVIKY TOALTElD Yo TN

Bedtiwon g evepyELOKNG OTOOOTG TV KTIPIWV.

BéBaia, n Aettovpyia TV @OTOPOATAIK®V €xel ©C Tapampoiov o B6pvo
OV TTOPAYETOL A0 TOVG NAEKTPOVIKOVS LETAALAKTES. METpa nyompootaciog ivat
Aowmdv amapaitnta va Aapfdavovtol Tpokeévov avty N néBodog eEotkovounong
EVEPYELOG VO AEITOVPYEL OMOTIKA VITEP TOV KTIpiov.

Ewoéva 48: Epoppoyn ootoBortaikdv oty mteptoyn Tov kEVIpoLv g ABnvag
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Ot avepoyevviTpreg omotelovv eEEAMEN TOV TAPAOOGLOKOD AVEUOUVAOL OTIG
Mecoyelakés YOpeg Kol YPNOLLOTOOVVTOL Y10 T GLAAOYN GLOAKNG EVEPYELNS KO
a&lomoinon avtg ota KTiplo.

Ewéva 50: TIponyuévn Hopen avELOYEVVITPLOC

[Mopampoidév g Aettovpyiog ™G avepoysvvntplag gival o 06pvpog, v Tov
omoio mpémer va AneBel pépyvo va  amopovebel amd To Ktipro. Xtig
AVELLOYEVVITPLEG O eKTEUTOUEVOG B0pvPog pmopel va vraybel oe dvo katnyopies,
avaAoyo pe TV TPOEAELGN TOL: ONAAST] UNYAVIKOS KOl AEPOSVVOLLKOG.

- O npmdT0g TPoEPYETAL OO TO TEPIGTPEPOUEVA UNYOVIKA TURHOT (KIBADTIO
TAYVTNTOV, NAEKTPOYEVVITPLO, £3PAVA KAT.)

- O 0eltepog TpoépyeTaL amd TNV TEPICTPOPT TV TTEPLYI®V. AVLTOV TOL
gldovg o B6pvPoc elvar otevig (OVNG TOL QAGULOTOS LE OTOTEAEGLO VO
kaBiotaton eEopetikd evoyAnTikog.

Baowég apyéc oe avt mv katevBovon eivor m xpnomn NYOUOVOTIKOV
KEADPOVG OTO KTIPlo KOOMG Kol avVTIOOVNTIKOV TEAUATOV oTnv £0pacn g
OVELLOYEVVITPLOG G TTEPIMTMOOT OV AT £dpdleTan emi TOL KTIpiov.

H epoappoyn ovepoyevvnipidv o€ OKIOTIKA Krtipto dgv  eivor  axopo
dwadedopévn oy EALGda.

H avtipetdmion tov BopvPov yiverar gite otnv mnyn gite 61N dadpoun Tov.
Ot pnyoavikoi B6pvPot €yxovv ehayiotomombel pe e€opyng oyxediaon (ypovalio
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TAAYLOG 000VTIMONG), Kol N HE EEMTEPIKN NYOUOVAOTIKY] €MEVOVOT GTO KEALPOG
ktpiov. Emiong o unyovikég 06pvPog avtipetomiletor ot O00poun Tov UE
NYOUOVAOTIKA TETAGUOTA KOl OVIIKPASOOSUIKG TEAUATO OTNPENS. AQETEPOVL O
00pvPoc and Ta TTEPVYIN pumopel va eEleyyDel pe TpoNnyUEVING LOPPNG NYOKOADTTTPES
0l OTOIEG EVIAGGOVTOL GTOV OPYLTEKTOVIKO GYESIACUO, EVOUPPUVOLY TNV TPOCANYT
TOV PEOVTOG OVELOV, €VA TOLTOYXpPOVA omocPaivovv Ttov moapayopevo 0o6pvfo
ntepuyiov. (A eKOVa TOPATAV®).

‘Eva QA0 PEIOVEKTNIO TOV OVELOYEVVNTPIOV EIVOL 1) OTTIKY] EVOYANGT TOL
uopel vo, dnuovpyeitol and v Kiviion TV TTEPLYImV Kot TV eVOAloyn oKlac/
ewtdc oV TPoPdAdretarl otig anévavtt mpoodyelg Tov kTipiov. (flickering effect)
IMa 10 AO0y0 avtd 1 EVTOEN TOV OVELOYEVVITPLOV GTO OPYLTEKTOVIKO TEPIPAALOV
TPETEL VO, YIVETOL PE KOTAAANAO TPOTO MGTE VO ATOAEIPOVTOL TETOLO POLVOLEVAL.

T'emOcppio M yewOeppikn} evépyera sivor n guokn Bepuikn evépyelor Tov
drab€Tel 10 £0apog Kot opeileTan otn Oeppikn Tov adpdveta. I'ia T GVALOYY AVTAG
™G eVéPYELng LIEP TOv KTpiov ypnoyomotovviot dvo puébodor. H mpdtn eivor
péc® aymyng amd To VIESNPOS TPOS TNV emPAveln Tov €ddpove. H devtepn
péBodog Paciletar ot petagopd g BepudTrTag HECH PELHATOV 0EPO 1} VEPOD
oo T0 LVESAPOG TNV eMPAvela. H petapopd avt emttuyydvetol HEGm aymy®dv
TOV OVOTTUGGOVTOL GTO LITESAPOG Tov KTipiov. H petapopd yivetar pécm guoikng
pong gite pe pon unyavikd vropfonbovuevn. Avt) 1 wepintwon £xel Ppet pepkég
TIAOTIKEG EQPOPLOYEC G OIKIOTIKA KTipla otnv AOnva.

O 06pvPog mov mapdyetor amd TIC TVXOV AVTMES UETAPOPAS VEPOD 1| aépa
amd 10 VEESAPOG, YPEWLETOL VO OVIWETOMOTEL HE KATGAANAQ  péTpal
NYOTPOCTAGIG TOV KTIPiov.

AEEAMENH
ZEXTOY NEPOY ; a.,;g:;:gm
ENAOITEAIA kabag
OEPMANZH J ‘-E-“';’éq;““im'@
TIGTEG
ouvOKeg
"""""""""" T'EQENAAAAKTEX Ozppuaic aveong
OEPMANXIHE
T'EQTPHEHE

Ewova 51: Zkopipnuo yeonbeppiog o katocio [C]
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© The earth heats 2 transfer fluid, which fiows
through a collector or probe.

© A heat pump extracts the heat from the
heat transfer fluid and compresses it o higher
femperatures. Heat pumps are based ona
similar principle to refrigerators.

© The geothermal energy is stored and is Electricity connection

i i i 1 kilowatt-hour electricity supplies
el L Tl o o b ey

Collector \\\
Depth 80 - 160 cm

Temperature ca. 10 °C

Geothermal energy is either tapped using Geothermal probe

large collectors near the surface £ or pumped 21§D (borehole heat exchanger) 00
from greater depth with a geothermal probe Depth around 100 m Frsnind
(borehole heat exchanger) @. ’ Temperature ca. 13°C Curyer

Ewoéva 52: Avomapdotaor Tov Tpomov Aertovpyiag evog yembeppkon cvothiuatog [C]
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6. ZYMIIEPAYXMATA

H mopoamdve emokdmnon eavepovel v TANOOPO TOV EVOAAAKTIKOV
AMboe®V TOV VEAPYOLV YL TNV KOTOOKELY, €VOG PuOOIUOVL €veEPYELOKO KOl
NYOTPOCTATELTIKA KTipiov, N T Pertioon evoc vototapévov. Kamoteg and avtég
TG emAoyég (my ovtevorn, Vmopén vodtvov otoyeiov KAm) eSumnpetodv
TOVTOYPOVA KOl TOVG dV0 GTOYOVG TOL TPEMEL VO EMTEVYOOVV, Kamoleg dAleC (T
toiyoc Trombe, kapvado oeptopod KAT) KAADTTOVV TOVG 600 GKOTOVG OAAG HOVO
VO TPOoHTODEGELS, EVD LITAPYOLVV Kol AVGELS TOV EIVOL IKOVOTTOMMTIKES Yo TOV £Val,
Yopic OP®S va emnpedlovy Tov GAAO (Yio TAPASELY O Ol TEVTEC).

AVOALTIKOTEPQ, MG TTPOG TO GYEOIAGUO TOV KTIPIOV.

1. H emloyn KoatdAANAov TPOGOVATOAMGUOL — €ivOl  OMUAVTIIKOTOTOG
Tapdyovtas, a@od Umopel vo amoeEpel HEYAAN TOLOTIKE KOl OUKOVOULK(L
0PEAT OTOVG YPNOTES. Ze VEES YELTOVIES gfva duvaTo, e GMOTO GYXEOUGLO,
va aroegvyfel  countwon g BopvPdoove TAELPAG e TOV gvepPyELOK(
BéAtioto mpocsavatoAopd tev ktpiov. Katt téroo eivor mpoktikd
adOVaTO OTNV TEPITTMON VOPIGTAUEVAOV OIKIGUDOV, ONMOV O WHEAETNTNG
KoAglTol Vo EMAEEEL e KPUTNPLO KTOLOG TOPAYOVIOS OVOUEVETOL VO, EIVOL
Ayotepo emiluiog».

2. H ocwot yopobétnomn tov ktipiov amotedel pio avtikeevikdtepn Avon,
0oV M TomoBETNOT TOV GE EGOYN WG TPOG TN PLUOTOMKTY YPOUUN, Otvel T
duvatodHTNTO KAAVTEPNS EKUETAAAEVOTG TOV UTPOGTIVOD YMPOL e PVTELOT),
TOM00ETNON NALOTPOGTATEVTIKMOV CLOTNUATOV, OTMG emiong Helwon TV
NYO-AVAKAAGEDV PETAED AVTIKPIOTAOV KTIPIWV.

3. Mia axdpo Adon Oa uTopovce va AmoTEAECEL TO YN TNG EMLPAVELNG TNG
npocoync. H «pdsoyn Cryk-Coyk», e TposovatoAoid o Boppd, divel T
duvaTOTNTO HEYIOTOV NAOKAOV amoAaP®V Kol MYOTPOCTAGING, OpOV Ol
eEmyeveic B0pvPor avtavakAodv 610 Aoud KEALPOG KOl OEV £PYOVIOL GE
dpeon emoaen pe to avolypata tov ktipiov. Méypt otryung, dev vapyovv
TOAAG TopadElypaTa TETOWG KavoTopog Tpocoyns otnv EALGSa.

4. H @vtevon, n onuocio g omoiag gival amodedetypévn and apyolotdtov
YPOvVoV, elval 160¢ M omAOVCTEPT, GE EQUPUOYN KOl EVEPYETIKOTEPN
puébodog. Té6co N mopadociakn dNuovpyiot ANG | N XPNON PLTAOV GTIG
Bepbvteg, 66O Kot M HOVIEPVO GVTELGT] TOV OMUOTOS 1) TOL OKAALTTOV
YOPOL, TOPEYOVV  TPOCTUGIN OO TO KOPWKA @owvoueve  (UeYOAn
nAlo@davela, dvepot, Bpoxdntmon), eVioyvLovy To PIKpOKALe (BeAtioon g
Bepuokpaciog katd ™ Oepv mepiodo) Kot mpootatedovy and to B6puLPo
(omVv mepintwon wov N Katowkio dtywpileton amd To dpdpo PEG® KATO10v
dAcovg wavomomtikoh unkovg). H dmapén vddrtivov ctoryeiov Epyetor va
CUUTANPADCEL TIG EVEPYETIKESG WOLOTNTES NG PLONG TPOG TOV AVOP®TO TV
HEYOAOVTTOAEWV.

5. AvoQopikd pe TOVG EGOTEPIKOVS YDPOVS, 1| o®GTh doppvOuion amotelel
évav emiong amAd, 6€ €QUPUOYY|, TPOTO TOVTOXPOVNG NYOTPOCTACING Kol
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evepyelkng Pertiotonoinong. TibBetar g kvpla mpodmoddeon, moTdc0, Vo
ovumintel o Boppdg pe ™ BopvPddn Thevpd TG KaTOKING.

6. Meta&y tov agesovdp g mpoOGOYNS, N ¥PNON TEVIAS YPNOUELEL LOVO
oV TPOoTOcio. amd TS KOPKEG ovuvOnkes, yopic vo emnpedlel tov
napayopevo 06pvfo, evd to pmoikdvio (otabepd MAOTPOCTATELTIK
CLGTANOTO) UTOPOVV VO EMTEAECOVV GE KOVOTOMTIKO Pabud, omAn
Aertovpyia.

AVOoQOopIKa LE TO KTIPIAKO KEADPOG, O TOPOSOCIOKOG CLUTAYNG TOLYOG
epappolotav kot Ba cvveyicer vo e@apuoletor HEAAOVTIKG, TPOCPEPOVTIOG
IKOVOTIOMTIKG  OTOTEAECUOTO OTNV  KOTOOoKELT. Qotdco, 1 amaitnon  yuo
YOUNAOTEPO KOOTOC KOTOGKELNG Kot KLPImg Yo yaunAodtepo Kdéotog BEpuavong/
Yyoéng/ eoticpov (pe amoguyn ektetapévav H/M eykoatactdoesmv), eEotkovounon
VEKPOV OPTI®V Kot Yio peYaAdTepn eveMéEio 0G TPOg TIG KMUATIKEG AAAAYEG TTOV
TPOKOTTOVV, EMPAAEL TNV O0AOEVA OVEAVOUEVT EQOPUOYT TOV  HOVIEPVOV
KOTOOKEVOV TOv Toiyov Trombe, tov toiyov Oepuikng amobfkevong, Tov
Beproxnmiov Kot TV S1POPOV VE®V THTMOV VOAOGTAGI®V.

1. Ot pev V0 TPOTEG KOTAOKEVEG €lvarl €QIKTO va amoderyBovv daitepa
YPNOLES bV TTpoPAeBel €1d1kn pépipuva yio Tov gloepyduevo B6pvfo. Ta
NYOOTOPPOPNTIKA VAIKA 1 Ol Nyomayideg ivar dvo povo and tig mbavég
Moets.

2. To Beppoxnmio elvar pio mOAD ypNoun kot €0KOAN GINV KOTOGKELY|
npocHNKn, Touplact) oe kébe kotokio mov Swbéter erevBepo ydpo 1M
UTOAKOVL. Xg éva TOALMPOQPO KTipto elval duvatd vo evoopatmbel og
KATO10 LITApYOoV UTOAKOVL, Beltidvovtog mEpa and tn Oepuikn dveon tov
KT1piov Kol TNV NYNTIKY TPOCTOGio TOV.

3. E&ahiov, mn ypnowomoinon vémV TOTOV VOAOTIVOK®OV OVIL TOL
napadoctokol, umopel va €yl OedpoTiKd  OMOTEAEGUOTO OTNV  1MYO-
npootacio, TN Oeppkn amddoon Tov KTpiov (PIAOTNKTOL) Kol TOV
OIKOVOIKO QTOAOYIGUO TV YPNCTOV.

Téhog, oo H/M evetijuara ehéyyov g 0epUikig coumepLpopds Tov KTipiov
KOl TNG KOTOVAA®ONG avtiotolobv e mpdcheta otoyeinn kol 6e cuvakoiovdo
K6GT0G, To omoia mPémel va evtayBovv (kat vo votayBovv) GTNV aPYITEKTOVIKN
0V dopunpévou ympov. Extdg o avtol, To KVOPLo mapampoidv OA®MV oVTOV TOV
gykataotacemv givor o 0o0pvfog pe 1OV Oomoio puvmaivoLV TO APYITEKTOVIKO
nepPdrirov. H amopdvemon ovtod tov BopvPov, ota mhaicio tng e&acpdiiong
OMOTIKNG TEPPAAAOVTIKNG GveSTG amoTEAEL GUYYpOVT EMLTAYT) GTNV OTOi0 ERUETOL
AVOQEPETOL KOl O KOVOVIGUOG mMyompootaciag tov ktpiov [9]. Ze ovty v
KkatevBvvon pmopel vo cuvelopépel Beapatikd n cvvepyasio Kupimg 6To GTAO0
™G UEAETNG, HETAED TV SPOP®V EWIKOV TOV UETEYOLV GTO GYESOGUO TOV
KTpiov.
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7. EIIIAOTI'OX

Ta mantikd Kabmg Kol To EVEPYNTIKA CLGTHUOTA CYESIOCUOD TOL KTIPiov,
omwg mpoteivovian otn oebvn Piphoypapio ko otov KENAK kAm avaeépovron
WG GLOTAGELS KOL UTOPOVV Vo YPNOLUOTONO0VV EMAEKTIKA od TOV UEAETNTY.
Avtd, oe ocvvovacud petabd tovg, mpémer vo e€acpoilovv pio amodekTn
KOTNYOPlo EVEPYEIOKNG GLUTEPIPOPAS TOV KTipiov. To tedevtaio avtd mpoPfAémetal
otovg Kavoviopovg tov KENAK, gpappuoletor oe meploptopévn KMpoka onpuepo
KO EVEATIIGTOVIE VO OTOKTIOEL EVPEIN VITOYPEMTIKY] EQPOAPLOYN OTO €YYVS N £0T®
OTO OMTEPO HUEAAOV.

Me v mopondve epyoacio piyveronr mEPIGGOTEPO P®G GE TPOTOLS KOl
TEYVIKEG, Ol Oomoiol GLVOVLALOUEVOL, UTOPOLV VO, GUVEICQEPOLV GE U0 TO
OLKOVOLLKY] KOTOOKELT] KATOWKIOG KOl G€ [ o AveTn daPiwomn Yo Tovg ¥p1oTES.
To BéParo eivor mog emParietar 1 devépyelo TEpATEP® EPELVOG, OOKIUNG KO
OPYLTEKTOVIKNG EKTidELONG, e OKOTO va 01000000V kot va teBo0v 6g eQapuroyn
OAEG Ol TOPOTAV® 10EEC KAl VO TEPLOPLGTOVY TPOPANUATO OTMG 1| LOAVVOT KoL T
EVEPYELONKT] KATAGTOTAAN OGN TOpWV, TOV pag TaAaviCovv otnv apyn Tov 21°° awdva.

Ewova 53: Epappoyn tng evtevong oe pio AN Evponaikh tpmtevovoa, tn Biévwn [C]
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ITAPAPTHMA 1:
BAXIKEY ENNOIEX [IOY A®OPOYN TH
OEPMIKH AITIOAOXH KAI THN
HXONPOXTAXIA TOY KTIPIOY

210 mopOV KEQAANLO OVOTTUOCOVTIOL OPIOUEVEG OTNUOVTIIKEG £€VVOIEC TOV
apopovV, 6To pev vokePdAaio A.1 to BlrokMpatikd oyedacpd, eved oto A.2 Tov X0
Kol T ovodpeostn popen tov mov ovoudletar BopvPog. Téhog oto eddopro A.3
avanmTOGoOVTOL 1] £VVOLa TG avOp®TIVIG AVESTG KOl 0L GUVIGTMGES TG,

A.1) 'Evvoiec mov apopoty 6to Blokluatiko 6ysolo6Ho:

. Merdooon g Oeppoétnrog: Q¢ petdooon g Oeppotrog petald 600
ocopdtov, opiletar m «oavtodhayn evépyswog mov mpokoiel M VmapéEn Srapopdg
Oepuoxpacioc avdpesd tovg. Avtd onuaivel pe GAAo Adywa, OTL Yoo VO LIAPYEL
petadoon g Oeppotnrag, mpémelt vo vmapyel dapopd Bepuokpaciacy. [30] H
petadoon TG Oeppuotntog mpayportomorgitr omd TO OgpudTEpPO TPOS TO
yoypoétepa copata. H mopambve avtolioyn evépysloc, Aapfdaver ydpo pe TPELS
punyoviopovs, o) v aymyn pécm g palag 1 Tov popiov otepedv, B) T Bepuikn
aktvoPoAia peta&y copdtov mov Ppickovior 6e amdotaon UETAED TOVG KOl Y) TN
ocuovayoyn 1M upetagopd o016 peopdtov 1 KukAo@opiag HOVO OTO PELGTE 7OV
Tapovctalovy pikpn Oepukn ayoypotmro. [a]
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Ewoéva Al: Metddoon g Osppuodtnrac. [31]

. Oeppikn) Ayoyipémra: «Oo LTopoVCaLE VO OPICOVUE TV Ay®YN TNG
Oepudmrag, coav Tov TPOMO UETAOOCNG TNG N KOAVTEPU OVTOAAOYNG ECMTEPIKNG
evépyelog, mov mpokoAel M dpopd Bepuokpaciog (0tov vIapYeEl) avapeso ce VO
TEPLOYES EVOC GTEPEOD, VYPOL 1 0EPLOL 1| avdpesa 6e 0V0 cMdpate Tov Bpiokovial 6
QLOIKN EMOQY], YOPIC Vo Tapovstaletor avTIANTT) Kivnon Ttov popiov. [...] Yrapyet
évag vOpog mov ek@palel T oxéon g Oepukng pong pe m Beppokpaciakn ntoon. O
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vouog avtdg ovoudletar vopoc tov Fourier. T éva povodidototo Beppokpacioko
TeS10 YPAPOLLE:

Qi= -A*A*(d6/dx)

, OOV

Qx: M Beppuciy pon o€ Q
A: ovvteheog Oepuknc ayoydmrag o W/mK
A: 10 guBadd e kaheng 6T BepLiKn por| EmMPAVELNS GE M2

H tyn g mapévieong exppdletl tn Beppokpaciokn ttdon otny Katehbovvon X,
EVD TO OpVNTIKO TTPOCTUO gival amotéleoua TG Topadoyng 0Tt n Bepuikn pon eivat
OeTikn, 0ty myoivel and (e0Tég o8 KpYEG TEPLOYEG. ANAadn OTL 1 pon €xel avtifeto
onueio amod tn Oeppokpactokn wrdon.» [30]

O wivokag mov axkoAovBel delyvel TIEG TOV CLVTEAEST A Yo cLVIHON VAIKA,
otovg 20°C:

Aépla pe atp. [lieon 0.006 pe 0.18
OepUOULOVOTIKA VAMKE 0.025 pe 0.25
Yypd (un petadxd) 0.1 ue 1.0
Yteped (U petadkd) 0.025 pe 3.0
MetaAlkd vypd 8.5 ne 85.0
Metolkd kpdpoto, 10 pe 150.0
KoBopd péroiia 20.0 pe 400.0

IMivakog Al: Tomikéc Tipég Tov cvvtedeotn Oepp. aywypotntag A[30]

Y10 mopoKato Owypdupota ansikovifetar n oxéon Hetagd TG oVOUEVNS
TUKVOTNTOG Kol TNG OEPKNG Ay®YIUOTNTOG TOV VAIKOV.
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AGypoppe Al(y)

Awaypoppa Al(a,B,y) H oyéon peta&d Oeppoyoypudmrog A kol tng @ovopevng mukvoTnTag yio
EnpavBévta via. [31]
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Awaypoppa A2(a,p) H oyéon peta&d Beppoyoypdmrog A kol TepiktikdTnTag £ni T0iG K0TO O
vypacio yio S1Gpopa dopkd VK divetat 14 Twv daypappdtov. [31]

. OgppomepatdTnTo: NUOVTIKO deikTn TG BEPUOUOVOTIKNG IKOVOTNTOG
evOg dokov ototyeiov amotelel | Oepponepatdomra (U-Value 1 cvvteheotic K ). O
ovvteheotng Oeppomepatdtnrog yopaktnpilel v Beppdtra mov mepvael pEca amd 1o
VMKO AOy® dwpopds Beppokpaciag oTic dV0 ToOL TAELPEG Kol ONA®VEL ToV pLOUO
anOAEOG NG OepUOTTOC O GYXEON HE TNV EMPAVELNL TOL YLOAMOV Kot TN Oopopd
Oepuoxpacioc. H povada pétpnong g elvar [W/m?K]. O ovvrereotg
OeppomepatdTNTOS EIval AVAAOYOS TOV OLVTEAEGTY] OgppiKng ayOYHOTNTAS TOV
VAKOV KOu avToTPpOQMS avaAioyog TOL TAYO0VS TOV, GUUP®VE WE TOV TUTO
VTOAOYIGLOD Y10 OLOPOVT] DALKAL:

U= 1/ [Rsi + Ree + (di/l)]
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omov pe R ovpPoriletar n avtictaon mov gpeaviCovv Ta VMKA otn pony Oeppotrog
dapécov avtdv, pe d To TAYOG TOV LVAMKOV Kol A O GUVIEAESTNG Ogpuukig
oY@OYLOTNTOC.

[Mopokdte divovior TLMKEG TIHEG TOL OLVIEAESTY OgpuomepotdTnTag
ouvaptnoel Twv EAAnvikov kKhipatikdv {ovav.

Yvvteleotg OepponepatoTnTag
[W/m?.K]
AOMIKO XTOIXEIO YYMBOAO
KAIMATIKH ZOQNH
A B r A
E&wotepny othovua'sm’(pavsw cs’ EMOPT HLE TOV Ko 0,50 0,40 0,38 0.35
eEntepd aépa (0poPéq)
E&mtepikoi toiyot o€ emapn pe tov e£@TEPIKO aépa Kw 0,60 0,50 0,44 0,33
AS , , , .
ameda yOpOV Suxuo’vng cg sn.a(pn e ToV eEOTEPIKO KoL 0,50 0,40 0,40 0,30
aépa (pilotis)
Admeda o€ emaen pe ,ro 88a(p0g’n pe KAEGTOOG U ke 150 1,00 0,38 0.35
Beppovopevoug ydPovg
Aayoprotikol ’101)(01 o€ :?‘n(x(pn [e pn K 150 1,00 0.70 0,50
Beppatvopevovg ydPoLG
Avoiypata (Tapabupa, TOPTEG ULTAAKOVIOV KOL) ke 3,20 3,00 2,80 2,60
IMdhveg npocowsmg’ K‘Clpl(DV, UM avoryOUEVEG Kot Ko 1.80 1.80 1.80 1.80
LLEPIKMG OVOYOLEVES

IMivoxog A2: M£y16T0G EMTPENTOUEVOG LVUVTELECTNG OEPLOTEPOTOTNTOG SOLUK®DY GTOLYEI®V, Y10 TIG
téooeplg KMpatikég (dveg otnv EAAGSa [9]

FIV Méyiotog emrpenopuevos Lécog cuvtereotng (km) o
(m-1) [W/m?2.K]
Zovn A Zovn B Zovn T Zovn A
<0,2 1,32 1,00 0,80 0,65
0,3 1,23 0,94 0,75 0,62
0,4 1,15 0,89 0,71 0,58
0,5 1,08 0,84 0,66 0,55
0,6 1,02 0,79 0,63 0,51
0,7 0,97 0,74 0,59 0,49
0,8 0,94 0,71 0,57 0,47
0,9 0,92 0,69 0,54 0,45
>1,0 0,91 0,67 0,52 0,43

IMivakog A3: Méylotog emTpenoOpevog HEGOG Zuvieestng Oepponepatdtntag km kotd kA, (hvn[9]
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Awaypoppa A3: Méyiotog emTpenouevog Hécog Xuvieleatng Oeppomepatotntog km katd kApatiky
Cavn [9]
. Yvvreheotigs Oeppikic  ayoywpétnreag A: Eivar 1 mocotmta

Oepuomtog avd povada ypdvov mov mEPVO PEGH Omd TIG OMEVOVTL TAELPEC
0p010YEVOVS VAIKOV Ttdyoug 1m otav 1 dtopopd Beppokpaciog petald TV enQaveldy
avtov etvar ton pe 10K. (W/mK)

. (Amotereopotikn)) Ogppoyopnrikotyre (C): Eivar n mocoOtta
BepuoTTOg TOL ATOONKEVEL £val GTOLXEID KATAGKEVNG VO Y®Pov oL Beppaivetor (M
KMpatiCetat) otav n dtupopd Bepprokposciog HETOED TOV EMPAVEIDV TOV givol TdvTa
ion pe 10K (KJ/ °K). H BgppoympnTikdmTo. VoS VAIKOD £ivatl avaAoym Tov Ty ovg Kot
NG TUKVOTNTAG TOV, OGS O10PAIVETOL GTOV TOTTO VITOAOYIGLOV TNG:

IC= Zj*Zirp~Cijdij*Aj
omov Aj eivon M emedveln. Tov oTorxeiov (M?), pij N TLKVOTNTA TOL VAKOD NG
emeavelag i 6o otoyyeio j (kg/m?), Cijn ewdky Oepuotnra (J/kgK) xon dij To méyog Tov
VAKOD NG EMPAVELDS 1 6TO GTOLXELO | (M).

‘Eva moAd ypnoyo cvumépoacpo mov eEAYETOL HEGH OO TN GLGYETION TNG
OepuomepatonTag pe T Bepuoy@pnTIKOTNTA VOGS LAMKOV, €ival OTL TPOKTIKA 060
avEaveTal To TAY0G EVOS VAMKOV, T060 peyarivtepn eivar 1 0gppoyopnTikoTNTA TOV
VAIKOV Kol TO60 pikpoTepn 1 OeppomepatdTNTA TOL.

. Oeppoyépupa: Eivar 1o Tunqpo evOg KATOUGKELOGTIKOD GTOLXEIOV TOL O
Babuog BepropdvOoNg Tov LIOAEITETOL ONUOVTIKE NG UEONG GLVOMKNG TG TOV
otoyeiov. [39]
Oeppkn) Lovn KTpiov: o1 YOPOL 6TOVG 0moioVE dtoupeitar Eva KTiplo ovAAoyd LE TIG
QTOLTOVUEVEG ECMTEPIKEG GLVONKES Kat TN xpnom Tovg. [9]

. Hhoxd képon: ot Bepuikég mpodcodol €viOG Tov KTPiov HEG® TNG
NAOKNG axtivoBorag kot g petotpomng g o€ Bepudtta. Atakpivovrol o dueca
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KéPON T omoio o@eilovion oV MAKY aKTvoPoAlc mov OEpYETOL HECH TV
TapafHPOV Kol AOUT®OV OVOIYUATOV Kol 0€ EUUECOH KEPOT TOV TPOEPYOVIOL OO TNV
NALIKN oKTVOPoAio TOV avakAdTOL 0Td ad10POvY) GTOLKE .

. YovteleoTNS oKlooNG: M KAVOTNTO VOGS GKLAGTPOL Vo mteplopiletl
dtélevon ¢ nAokng aktvoPoriag. Aapupdver Typéc peta&d 0 kot 1. Oco pkpotepog
elvalt 0 ovvieleotg okiaomg, TOG0o Alydtepn MAoKY okTvoPoAio €l6€pyeTaL GTO
E0MTEPIKO TOV KTIPIOL 1)/KaL TPOOTIMTEL 6T EEMTEPIKA JOUIKA CTOLXELQL.

. Kripwo avagopdg: «[...] voeltor og krtiplo pe 1o 10100 yeopetpikd
YOPOKTNPLIOTIKA, OE0N, TPOCAVATOAMGUO, YPNOT KOl YOPOKTNPIOTIKA AEITOVPYIOG LE TO
e€etaldpuevo Ktiplo, To omoio OUMG EYEL CLYKEKPIUEVO, TEXVIKO YOPOKTNPLOTIKA TOV
nepAapPavovy eniong:

1. To oyedwopd tov Ktpiov (av 10 VIO peAETN KTipto Swwbétel mépav TOov €VOG
[ToOntucod Hhokod Xvotmuotog, avtd dev Aapfavoviol VoY 6Tovs VITOAOYIGUOVG
NG EVEPYELNKNG 0OO00NG Y1 TO KTipto avapopds kot ovtikadictavton e avticToryeg
SLUPATIKEG SLAPOVELG KOt LT ETLPAVELEC).
2. To ktiplaxod KEALPOG
3. Tig nhextpopunyovoloyikég eyKataoTacels [ ... ]» [9]
[ to ktpro avagopdg [9]:
- «O ovvteAeoTNG SOMEPATOTNTAG TOV VOAOTIVAK®OV TNV NAOKT akTivofoiia
etvar g= 0,76 1o kdBen TpOGTTOGT.
- H péon dameporotnta ggl Tov varomivaka Oo givar 0,9%0,76= 0,68.
- AopPavetar mocootd mioiciov 20%, omOTE 1 GUVOAIKY| SATEPATOTNTO TOV
Kovemdpatog 0o Aappaverar 0,55.» [17]

A.2) ‘Evvoigc mov a@opovy atov 51yo - Ieyvov vouirxo tioicio:

. "Hyog: «omotelel pia popen eVEPYEWG MOV UETASIOETOL HEC® TV
copatdiov Tov aépoy. [26] Evag omolosonmote yog yopaxtnpileton amd dVo peyéhn:
N oVYVOTNTO KOl TN 6TAOUN TNG évTaong Tov.

. H ovyvotnre, mov omotelel yopokmnpiotikd péyebog OAwv TmV
TEPLOOIKMOV QPAIVOUEVAYV, &lval 0 aplBudg TOV emavoAye®mV €vOC YEYOVOTOG OTN
povaoda tov xpovov. H cuyvotnta tov Nyov, 6Tmg Kot OA®V TV DTOAOITOV KUUATOV,
etvar avéloyn g ToyLTNTOG O14000MGC TOV KOUATOG KOl OVTIGTPOQ®MG OVAAOYN TOV
ukovg tov. (f= v/A). To €bpog TwV TWOV TG MOV OKOVEL TO AVOPAOTIVO ovTi
kopaiveronr amd 20Hz ko @taver puéyxpt koar to 20000Hz. O Mot pe ocvyvotnta
pkpotepn tov 16Hz (cdpemva pe diieg myég ta 20HZ) ovopdlovtor vmonyot, evod
exetvol pe ouyvotra peyaivtepn omd 20000Hz ovopdalovrol vépnyot.
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BépBog g pélicag Standard Zoprypa TV
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Avaypoppa Ad: Synuotikn Topdotocn cuyvoTntag Tov fyov. [23]

. "Evtaon tov 1yov opiletar «n 1oyhg TOL NyNTIKod KOUOTOG 0V LovAada
emoavewng. H otdBun g nymtkng évraong ivar éva AoyapBuxd péyebog, to omoio
opiletarl ®¢ 10 dEKATAAGIO TOL OEKAIIKOD AOYAPIOLOV TNG VTAOTG TOV 1XOV TTPOG TNV
£VTOOT TOL KATOPAIOL 0KOVGTOTNTOG, KO TEPLYPAPETAL LoONUOTIKA omtd TV oyéon:

IL1= 10 * logio (11/10), (db)p. [a] To £0pog TGV TV TOPATAVE, KOPAIVETOL YL T1 [EV
otéOun amd 20-120db (to omoio amotelel Kol TO KOTOPAL TOV TOVOL) KO Yo TN OF
ovyvotta omd 20-20000Hz.

Ytov akdlovbo ivaka mTapovctdlovTol TUTIKES TIEG TG MYNTIKNG oTA0uNG Kot
™G 1o)vOG Yo pePkoHs cuvNOElg Nyovg: [23]

Mepikot koot 1ot Hyntwn otédBun oe Ioybg Tov Myov
vreowmél (ABA)

O mo acBevig Nyog Tov 0 1

Umopel va akovoTtel

Opdiouo QUALOY 20 100

"Hovyo omitt 40 104

AopuPbddec KATUGTN LA 60 108

Kovovikn cuvopidio 60-70 10 - 107

Tpoyaio kivon oe 70-80 107- 108

KEVTPIKO OPOLO

Kwnmpag avtoxviitov 80 108

peydAng woyvog

Méca og Aewpopeio 80-90 108-10°

Kepavvoc kovid 100 1010

Endduvog Nyoc 120 10%2

Mivakag Ad: TuTIKEG TIUES TNG TYNTIKNG 6TAOUNG Kt TG 1y 00og Yo cuvhdelg fyovg [23]

Evdektio givat Kot 1o TopaKkaTo StéypopLe £VIoong — cuyVOTNToG:
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Awgypappa AS: Awbypappio €vToong cuxvotnToc. Avaypaeovtol TUTKEG TILEG OTMS Kot To dVO akpaio
NN TG Gp1o

o ®auvopeva katd ™ d1ddoon Tov 1Nyov: Ta Kupdtepa PovoOEVO TOV
CLUVOVTAOVTOL 6T PVON KAOADG 0 NX0G EPYETAL GE EMAPT Ue £va oTEPED GO gfvar M
avdxiaon, n didyvon, n wepibiacn kail 1 nyoamoppoéenon. Ta eawvoueve avtd sivol
duvaTd Vo EKUETOAAEVTOVE TTPOG OPEADG OGS, KATH TO GYEILOOTUO.

1. Avaxioon: Eivatl to @ovopevo katd 1o 0moio To nynTikd KOuo cuvavta Asio
KoL GKOUTTTN ETLPAVELD, PE amoTEAESHO v 0AAALEL KotevBuvon.
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Ewoéva A2: To povopevo g avaxiaong. [23]

2. Audyvon: Ovopdletar 0 oKedUOUOG HOG OVOUKADUEVNG MYNTIKNAG OKTIVOG OF
actevéoTtepeg axTiveg TuyoioG KOTOVOUNG.
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Ewoéva A3: To ovopevo tng didyvong. [23]

3. IIepiBraon: Eivar n ardayn g dievbuvong 014ooons Tov 7o, AapPAaverl xopo
KOVTO OTIC aGLVEXELEC TOL HECOV OLAd00NG Kol EYEL MG OTOTEAECUO. TN
dnuovpyio aca@ohg NYNTIKAG OKLAS, SNAad Lelwon TS 6Tdoung Tov Nyov.

| 'Op10 vYMAGY ovgvoThTOV

\
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[/ "Opwo pecaioy sugvotitev
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3.0m
I
Hynrikn oxia

/

/ / /‘
// / Op1o LauRADY cVYVOTITOV

Ewova A4: To pawvopevo g nepiblaong. [23]

4. Hyoamoppopnon: Katd 1n 614doon TV MynTik®dv KuudToOvV Topotnpeiton
pelwon g evépyeldig Tovg, 1 omoia oPeileTanl 6E AmOPpPOPNOT UEPOVS OVTNG
and 10 M€co o©t1o0 omoio mpoomimtel. To @oawvopevo avtd ovopdleTon

nyoamoppoenot. Eva pépog tg evépyelog TOv AmopPOPATAL LETUTPETETOL GE
BepudTra £vTOG TOL LAKOD KOl TO VTOAOUTO UETAOIOETOL G MYNTIKNY EVEPYELD
GTO HEGO, TOL VILAPYEL TGW AN TO GTEPEOD.

HXOANAKAAZH

_& L
JINT
I\

Ewova AS: ATeicovion g TauToypovng dpacns Tmv TpLmv eavopévey [23]

[79]



. OdpvPog: Ilpodkettar yuoo pio popen cHVOETOV MYNTIKOV KOUATOV.
Amotelel £VvOl0 «GYETIKNY, POV 0 310G My0g dArote pumopet va Bewpnbei wg B6pvPog
Kol GALOTE Vo Vol 0€ aVEKTA, 1oL TV avOpOTLVT) 0KOLGTIKT AVEST, OPLa.

[otopikd, n nyepvmaven (10 amotéAecua TV GLVIGTOCHYV ToL BopvPov) Ehafe
SLOTACELS ATUOGPUIPIKOD pOTTOL Ta TEAELTOiO 35-40 ypovia, dtav dnradn Eekivnoe n
paydaio. avAmTLEN TOV ACTIKOV KEVIPOV UE T CLGGMOPELGOT TANOLGHOL KOl TNV
egamlmon tov myov ekmoumig BopvPov. Ot €pevuveg mov deénybnooav éxtote,
€0TiOGOV KUPIWG OTLG EMMTOCELS TOV UTOPEL VoL EYEL TO PUVOUEVO GTO ATOHO OAAG Kot
o0& OMOKANPM TV Kowvmvia cvvolkd. Ta amoteAéopata opiopuévov amd ovtég [27],
[28], épeuveg o oxolein yOpw and peydro Evpomaikd aepodpoua tig ypovieg 2001-
2003 mov dnpootevTnKoy apydtepa oto Am J. Epidemiol to 2006, tpdopatn pehétn
tov ['oAhko¥ Yrovpyeiov IlepiBdiiovtog kAT) cuvoyiloviot TopaKaTo:

ATopKd: TOVOC, KOTMOT, EMOETIKOTNTA, CLYKIVIOLOKO GTPEG, TOPEUTOOIOT TNG
emkowoviag HEoC® NG OWAlaG, dwtapoyn TOV  VIVOV, EMMTAOGEL OTO
KOPOLOYYEOKO, YOOTPEVIEPIKO, OLTOVOUO KOl KEVIPIKO VELPIKO GO,
KATaOAYM, OPLOVIKES AVTIOPAGELS Kol TPOPANLOTO TOV CLVOGOTOTIKOV, LEWOUEV
amoddocn oIV €pyocio, HEWWUEVN wavotnTo ekpdOnong, omoot)fiong Kot
avayvmong yio To ondtd K.AT.

Kowovikd: mepiBalloviiky Topakp) aoTiK®V KEVIpOV, Ttoon ¢ atiog tov
aKWVNTOV OTO KEVIPO NG TOANG, OLoUEVELS emmtdoel; o610 Protikd emimedo,
HEl®GN TOV TOLPIGHOV K.AT.

[Na tovg mapamdve Adyovg, Om®G Kot apKETOVG OKOUO, KOTESTN avaykoio 1
0éomion voukol mAoiciov vép g peimong tov Bopvfov Kol NG TPOoTUGINS TOV
noMtov. ‘Etol, and to 2008, o Iayxoopog Opyaviopnds Yyeloag (WHO) éyxe
armopavlel oe péyota emrpentd Oplo €viacng Tov  Bopvfov oE  S1APOPOVG
TEPPAALOVTIKOVG YDPOVG, OTWS PAIVETAL GTOV TTVAKO TOL 0KOAOVOET:

MNepiBdaAAov Emirrwosig ‘Evracn Alapkeia MéyioTn Tipf —
omyv Yysia Gopupou éxBeong Inymaia Tipfg
(dB) (wpeg) (dB)
Egwrepikoi ZoBapn 55 16 -
Xwpol eVOXAnon nuépa
kal vixta
E€wrepikoi Mikpry evoxAnon 50 16 -
XWpPOolI nUEpa Kal vUXTa
Karoikieg — Kartavénon 35 16 45
Ecwrtepikoi oMINiog, HIKpR
Xwpol EVOXAnon nuépa
Kal voxTa
AwpdTia Gtrvou Alatapaxr 45 8 60
UTTVOU TN VUXTA
ZXONKEG EvoxAnon otnv 35 Nidpkeia
aiBouoeg KaTavonon HaBRuaTog
ouIAiag
Awpdria UTrvou AlaTapaxr 30 Aidpkeia UTTVou 45
yia TTPpOCXONIKR UTTVOUu
nAikia
ZXOMKEG auhég EvoxAnon 55 Aidpkeia npépag -
Noookopeia Alatapaxr 30 8 40

BdAhapol

uTTVou

Noocokopegia
IaTpEia

30

16

Biopnxavia,
EUTTOPIKES
ETTIXEIPNOEIG,
payadid,
OUYKOIVWVIEG

Emidpaon otnv
akon

70

24

110

TeAetég,
QECTIRAA,
CUVAUAIEG KATT.

100

110

ZUYKEVTPUWOEIG
OE KAEIOTO XW)pO

85

110

Mouoikr kai
daAAol fxol atrd
nxeia kai
QAKOUOTIKA

85

110

ZEIPAVES aTTO
TTaividia,
TTUPOCBEOTIKA
KATT

140

IMivaxog AS: Méyota emtpentd 6pio viaong tov opvfov [h]
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X ydpo pog, COUEOVE HE TO oYvov vouikd miaicto [13]: «Kprmpla
NYOUOVOONG - NYOTPOGTUGIAG €lvOL Ol OPLOKES TIUEC TOV TOPAUETP®V AKOVGTIKNG
dveong ywo k4B €100¢ NYOUOVOONG - NYOTPOCTOGING Kot KAOE Katnyopio 0KOVGTIKNG
dveong. Ot amoutioelg yio OAa ta €0n TV KTipiwv ek@paloviol He EVVENL GLUVOMKA

KPP 10V TEPIAAUPEVOVTOL GTOVG TOPAKATM TIVOKES):

Iivexag A6(a): KATHI'OPIA A: YYHAH AKOYZXTIKH ANEXH

HXOMONQXZH HXOMONQZH HXOITPOXTAXI HXOMONQXZH HXOMONQZH
AIIO KATOIKIAX A ATIO ANAMEZA XTOYZ KYPIOY XQPOY
T'EITONIKO (AIAMEPIZMATOX) XQPOYZX THZ ATIO XQPOYZX
XQPO KYPIAZ ATIO AAAO XQPO IATAZ KATOIKIAZ EI'KATAXTAXZEQ
'H KYPIAX XPHXHX N
BOH®OHTIKHE (TIAP. 4.2)
EIAOZ KTIPIOY XPHEHS.
HXOMONQXH
ATIO XQPOYZX
KOINHZ
XPHZHX (TTAP.
4.1)
le I-In,w le L'n,w LAeq,h* LpA* le le I-‘n,w
*
dB dB dB dB dB dB dB dB dB
KATOIKIA - 54 55 - - 30 25 48 60 45
TTPOZQPINH
ATAMONH
I'PADEIA - 52 60 58 52 35 30 - 55 55
EMIIOPIO
EKITAIAEYZH 57 58 58 52 30 25 - 60 45
YT'EIA 57 55 58 52 30 25 - 60 45
TYNAGPOIZH- | 65 40 62 47 (25) (25) - (60) (45)
BIOMHXANIA
Mivaxog A6(B): KATHI'OPIA B: KANONIKH AKOYXTIKH ANEXH
HXOMONQXZH HXOMONQZH HXOITPOXTAXI HXOMONQZH HXOMONQZH
AIIO KATOIKIAX A ATIO ANAMEZA ZTOYZ KYPIOY XQPOY
T'EITONIKO (AIAMEPIZMATOX) XQPOYX THE ATIO XQPOYX
XQPO KYPIAZ ATIO AAAO XQPO IATIAYX KATOIKIAZ EIKATAXTAXEQ
'H KYPIAX XPHXHX N
BOHOHTIKHZ (ITAP. 4.2)
EIAOZ KTIPIOY XPHSHE.
HXOMONQXH
ATIO XQPOYZX
KOINHZ
XPHXZHX (TTAP.
4.1)
RIW Lln,w RIW I-'n,w LAeq,h* LpA** le RIw I-'n,w
dB dB dB dB dB dB dB dB dB
KATOIKIA - 500 60 - - 35 30 42 55 50
TTPOXQPINH
ATAMONH
T'PA®EIA - 40 65 52 55 40 35 - 53 60
EMIIOPIO
EKITAIAEYXH 50 65 55 55 40 35 - 53 60
YT'EIA 50 60 55 55 35 30 - 53 50
TYNAOPOIZH- | 60 45 60 48 (25) (25) - (62) (45)
BIOMHXANIA

Me 11 TIipég oTig TapeviEsels, vo amotelohV amAd 0dnyo.
(*) E&wtepikovg Bopvfoug

(**) ®opvPovg Eykataotdoewv
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[MapdAinda, «/...Jto Tunuo Koromoléunons Gopvfov (TKO) tov YIIEXQAE,
rwapoxolovbel tic Oonyies ¢ Evpwraikne Emitponng yio. v katamoAéunon kot tov
éleyyo tov Gopofov [...]», yopilovtag o€ Tpelg Katnyopiec TG TNYEG OSLVNTIKNG
nyopYvITavong:

1. Aotikog 66pvPog
2. Ob6pvPog and ta Méoa Malikng Metapopdg (MMM)
3. Ob6pvPog amd PNYavorOYIKES EYKATACTAGELS KAOE LOpPNG, oTabepEc 1| KIVITEG

[9]

. Nopog t™g palog: XZopeova pe to vopo e palog, o Osiktng
nyoueimong R tov amAdv meTaopdTov givol avaAoyog g ouyxvotTnTag Kol TOL
EMPAVELAKOV TOVG PApovs. Anhadr), 660 peyaAdTeEPO PApog £xel £va OAO TETAGHLAL,
1660 VYNAOTEPOG €lvar 0 delkTNG NYOUEIMOTG TOV.

O vopog g patog £xet Tic mapakdto npoimodicelc:
1: T0 VAIKO TolY@V givar acvumieatog €& OAOKANPOV.
2:10 VA6 Totywv glval eviaio.
3:10 yeyovOoc TG MYNTIKNG €VEPYEWG €lvarl TOAD HEYOAVTEPN OO TN UETOOOUEV.
MMTIKN EVEPYELD .
4: nmrTikn dldomacn HECH GTO YMOPIoUA EIvoL apeANTEOC.
5:70 ygyovog Tov NynTkov medio eivar dudyvTog.
6:1 petddoon TAacioong sivar apeAntéa. [23]
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=3 bl
\“‘.' Vi |
“ Resonances

Frequency [Hz]+
Awaypappa A6: Koprdin andrewng petddoong aniov tetdopatog (O vopog g palog).[23]
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2.3) H avOpwwivy aveon:

H avBpdmvn dveon amotedel tov tpdmo pe TOvV omoio aviidapPdavetor o
avOpOTIVOC 0pYOVIGHOG TIG OEPIIKES, OTTTIKEG KOl OKOVOTIKEG GUVONKES LE TIG OTOlEg
épyeton og gmagn. [Ipdkettat yio £va vrokeevikd aicOnua, to omoio e&aptdrol amod
pio TANOmpo TOPAUETP®V, HEPIKEG A0 TIC OTTOlES Etva:

Ddvowcéc mapduetpot:

Ogppokpacio tov aépa [°C]

Méon Beppokpocio akTvoPoriog Tov ecoTeptkdV emoveldv [°C]
H vypooia kot n oyetikh vypaocio tov aépo [Pa]

H taydnta tov ecmteptkod aépa [M/s]

XmpoTtaglKn KATOvVOuT TV TopaTave Heyedov

ATuocQopikY| mieon

XpOUO ETPAVELDY

Oopéc

Enineda pwtiopov kot Bopvfov

Boloywéc mopduerpot:

To @OALO TV XPNOTOV TOL YDPOL
H nAia tov xpnotdv tov ydpov
Ot cuvnBgieg TV ¥PMNOTOV TOL YDPOL

Eéwtepicéc mapduetpot:

To €idog TV dpactnplotiteOV TOV YXpnoTtdv oV Ydpov [Met] (1 met = 58,15 W/m2)
O TOTOG TOV POVYLGLOD TOV YPNETAOV Tov Ydpov [clo] (1 clo = 0,155 m2 °C/W)
[i], [27]
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Ewéva A6: Baocwoi Ilapdyovieg Oeppukig
Aveong [17]

SOoppove  pe TG emTOyEG NG KAOOGIKNG  OPYITEKTOVIKNG, «1  Olapopd
Oeppokpaciog peta&h tov afpo Kot TV TEPPUALOVGOV EMPOVEIDYV, OEV TPEMEL VO,
vrepPaivel tovg 3-4°C.» [17]. EmumAiéov, n ocvviotopevn gomtepikn Beppokpacio
dveong Yo TV TEPITTOON TNG OWKIGTIKNG Y¥PNONS TOL KTIPiov TapovcslaleTal GTov
TOPOKAT® Tivoko [27]:

KATOIKIA/ AIAMEPIZMATA OEPMOKPAZYIA (c¢ °C)
Kofwotiko 20
Yrvodoudtio 20
Aovtpd 22
KMpokootdoio — Atadpopot 15
Eicodot — XmA 15

Mivoxog A7: Zovictdpevn Oeppokpacio GvECNS GUVOPTHGEL TOV ECOTEPLKOD YMDPOL HLOG KOTOKIOG
[27]

Avopopikd pe v omtikn dveon, €xel amodeyBel Ot «[...] xobopileton, ot
YEVIKEG YPOUUES, A0 TPES TAPOUETPOVS: TNV TOGOTNTO TOL PVGIKOD POTIGUOV, TNV
KOTOVOUT] TOV 6TO Y®Po Kot TNV vrapén N anovoio Baufwoone.» [17].

Télog, 660V aQopd TNV OKOVOTIKY AVESTN, «[...]amorteitonr onUOVTIKY épgvva
oT0 JLUGHEVH amoTEAEGUATO OV UTopel va €xel €vag cvveyng 0opvfog, £otm Kot
YOUNANG ouyvoTNTOC). [27] ZyeTikd pe TIG Tapou€Tpoug and Tig omoieg eEaptdral, o
Ktiprodopkog Kavoviopog (1989) avaeéper yapokmnpiotikd: «[...]JH axovotikn
dveom €vOg KTpiov givol M KOVOTNTO TOL VO TPOGTATEVEL TOVG EVOIKOVS TOL 0o
eEmyeveic BopOoug kat va mapéyel akovoTikd TEPPIALOV KATAAANAO Yoo Stoplovi 1
Y10l SLAPOPES dPACTNPLOTNTES,.
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H axovotikn aveon evog yopov kabopiletatl amd Eva cHVOAO NYNTIKOV TOPAUETP®V,
TOL ALPOPOVV TNV NYOUOVMOCT] KO NYOTPOCTAGIO TOV YMDPOV QVLTOV.
—  TOV 0EPOPEPTO N0, TOL TAPAYETAL GE YELTOVIKOVG YDPOLG.
—  TOV KTUTOYEVN (O, TOL TAPAYETOL GE YEITOVIKOVS YDPOVC.
— 1OV 0agpOPEPTO MYO, TOL TOPAYETAL ONO KOWOXPNOTEG 1N OLOTIKEG
EYKATOGTAGELS TOV 1010V KTIpiov.
—  TOV aepOPEPTO NYO OV TTOPAyETaL 0o eEmTePIKEG TNYEG.[...]» [13]
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ITAPAPTHMA 2:

OI IAIOTHTEX TOY I'YAAIOY KAI
HYXHMAXIA TOY XTIX
KATAYKEYEX
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To yvaAl amotelel £va TOAD OMUOVTIKO KOl OVOVTIKOTAGTATO SOMIKO DAIKO Yol
TIC KOTOOKEVEG, YAPMN OTIC Movadlkég Tov 1wotntes. [lapokdto mapovoidlovion
AmOCTAGHOTO Omd TN SwmAmpatikny epyocio pe titho: «To yvalM OTIC KATOOKELEDY,
ocvvtaktng Pnya ABnva, emPrénov Iewpyrog [Tovidkog, 2011), dmwg emiong pepikég
EMMAEOV TANPOPOPIEC.

A) AwgzepatoTnTo/PwTonepaToTyra:

To yvoM elvar yvootd yioo v moAD vynAn Tl dmepatdTNTog EOTOC.
Evdeiktikd n potomepatdtnTo £VOG LOVOD voAoTivake Téyovg 4mm givar 0,9, dnAaon
emrpénel 10 90% 10V TPOSTUTTOVIOS PMOTAOC VO EIGEADEL.

B) Ocpuikn Aywyuotnro/ 2ovreieatns OspuIknc ayYUOTHTAS TOV DAIKOU:

O ovvtelEOTNG AYOYWOTNTOS TOL YVAALOD €lval GYETIKA WIKPOG, TNG TAENG TOV
1.1 W/ (m*K) yia pové voromivaxoa. Ipaktikd, Katt T6T010 onuaivel 0Tt Sucyepaivetal
N uetddoon OepudTTOC SOUEGOL TOV VAIKOV Omtd TIG OEpUOTEPES TEPLOYESG TPOG TIG
YuypoTEPES, CLVEMMG AVTO amoTeAEl OETIKO GTOLYEIO Yo TOVS YEWUEPIVOVS UNVEG OOV
amouteiton datpnon vynAng Bepuokpaciog Eviog Towv KTpiowv, Vo TopaAANAo KaTA
TOUG KOAOKOIPIVOUG UNVEG TO aVOIyHOTO UTOpPovV VO amoTeAEGOVV BEATIGTO TPOTO
ATOPLYNG TNG VIEPOEPLAVOTG TV YDPWV.

I') Ospuonepardtnra:

«ENUaVTIKO delKTn TG BEPUOUOVOTIKNG IKOVOTNTOG EVOC VAAOTIVOKO OTOTEAEL 1)
Bepuomepatomra (U-Value 1 ovvieleomc K ). O ovviedeotig Oeppomepatdotnrog
yopokmnpiler v Beppomta mov mepvher péco omd €va YuoAl A0y Olapopdg
Bepurokpaciog oTic VO TOL TAEVPES Kot ONAMVEL TOV pLOUS andAelog TS BeprotTrag
o€ OYE0MN UE TNV EMPAVELXL TOL YLOAOD Kot TV dpopd Beppokpaciog. H povada
pétpnong g eivon [W/m2K]. O ovviekeotg Oeppomepotdmmrog €vog Hovoy
vororivaka 4mm givor: U = 5,8W/(m?*K).»(mnmyn dw pe mpwv) H tyun avt elvon
eMioNg MOAD YOUNAY|, YEYOVOG OV delyVEL TIG OVOAOYIKG TOAD KOAES BEPUOUOVOTIKEG
WO10TNTEG TOV YLOALOV.

270, MEWOVEKTNUOATO TOV VAIKOV GLYKATOAEYOVTOL M €vOpOLGTOTNTO KOt 1)
YOUNAN MYOUOVAOTIKN TOV KAVOTNTO GUYKPITIKA HE TO DMKA TOV YPNGLLOTOI0VVTOL
OTNV KOTOOKELT TOL Toiyov (umetdv, tovPra kAm). Ta obo avtd pelovekTHUATO
oPeiAoVTaL GTN CLUTEPIPOPE TOV TTAPOVSIALEL 1| YLAAIVY] ETIPAVELD GTNV TEPIMTOON
KATOL0v KPOovoTiko kupatoc. Otav 10 KOUO YTUTNGEL TAVEM GTNV EMUPAVELD, EKEIV
TAAAETOL ©OC OMOTEAEGUA T®V pHopiwv Tov VAKOD mov Teivouvv amocBécovv v
npooninTtovca evépyel. H amoppdenon evépysiog dmuovpyet Tpi] HETOED TV
copatdiov pe omotélecpo vo vwdpéer Opavorn oe meEpinT®ON HEYOADV TILOV
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The need for environmentally controlled buildings is widely acknowledged in modern
societies, and has become a major concern of architectural education in recent years.
As a result, a considerable number of courses on bioclimatic or sustainable design are
taught in architecture and engineering schools in Greece, both on undergraduate and
graduate levels. (Kontoroupis and Stournas-Triantis 1996, Triantis 2005, 2006). Some of
these courses search to integrate comfort issues in the design process, claiming that ar-
chitecture should not be considered as a static "work of art” but as a dynamic environ-
ment responding to changing conditions of climate, place and use patterns .It follows
that the design process should be based more on the experience of architectural space,
both from the point of view of the architect and the user ,than on geometric and formal
aspects (Triantis et al 2004,2005). Moreover, the analysis of environmental parameters
in this holistic approach to sustainable design, should be based not only on perform-
ance assessment, but also on the combined evaluation of thermal, visual and acoustic
comfort for building occupants(Triantis et al 2006,2007). As a general rule, however,
various design principles and techniques, mostly concerning single environmental as-
pects, are considered in building practice and research, often independently of each
other (Tsangrassoulis et al 1999, Hossam and Holoszyn 2004, 2005, Sotiropoulou et al
2009, Ibarra and Reinhart 2011, etc.) This occasionally results in awkward situations in
which, designing for comfort with respect to one environmental aspect, may be at the
expense of another; for instance a building oriented to the South may have full benefit
of bioclimatic parameters, but this may be at the expense of acoustic comfort, should
a noisy traffic artery pass along its Southern facade. Surprisingly, however, there have
been scanty efforts in modern literature, to investigate integrated design principles and
techniques capable of satisfying combined environmental requirements. Such a ten-
dency in environmental design would certainly contribute to cost effective buildings,
improved comfort for the user, and a more holistic approach to architecture.

The aim of the present study is to selectively review some basic environmental de-
sign principles concerning bioclimatic and noise control aspects in buildings. The ef-
fectiveness of the reviewed design principles will then be discussed with reference to
combined thermal and acoustic performance for the user.

Review of past work

A number of studies reported in relevant literature, which investigate design princi-
ples satisfying combined environmental aspects in buildings are outlined below.

Amongst the earliest studies in this area, is the work at CSTB in the early 1980
(Auzou et Mathieu 1983). This is an experimental study in the laboratory, investigating
the acoustic performance of thermal insulating partitions in buildings. The research
demonstrates that considerable improvement of sound insulation around resonance
can be achieved, thanks to thermal insulating quilt added to the wall.

Much later, Oral et al (2004) investigated the performance of the building envelope
with respect to thermal, visual and acoustic comfort. The authors proposed a mathe-
matical model for predicting the combined effect of the above modes of comfort.

The environmental performance of underground train stations in Athens, has
been the object of scientific investigation of an interdisciplinary research team at the
NTUA (Triantis et al 2007, Sotiropoulou et al 2010). Measurements showed that in
spite of elevated noise levels in all cases, environmentally designed stations exhibited
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smooth variations with respect to thermal and visual comfort levels, thus functioning
as effective transition spaces between surface and underground space if compared to
conventional stations, and contributing to a better integration of underground sta-
tions to the city as a whole.

In another research at the NTUA (Ghantous 2008), acoustic and thermal perform-
ance of building partitions were compared. This was an analytical work, leading to the
following conclusions: i) combination of layers which are either porous or of high den-
sity could improve bath thermal and acoustic performance of wall partitions, ii) cav-
ity walls have the advantage of satisfying thermal as well as acoustic insulation needs,
while saving dead loads, iii) wall thickness, by and large, is proportional to both sound
insulation and thermal insulation.

A later study by Savvopoulou et al (2012), investigated the correlation between
room acoustics and thermal insulation parameters in buildings. This research pro-
posed an algorithm predicting thermal performance of wall finishes as a function of
the reverberation time of the enclosure.

Finally, the contribution of south facing balconies on the combined environmen-
tal performance of ordinary buildings in Athens, was investigated in another study at
NTUA (Sklavou et al 2013). It was found that balconies are capable of reducing sum-
mer solar heat on external building walls by up to 3.5 times, and b. they are equivalent
to doubling the surface weight of the external wall. Also, the relative importance of
street cross section for low and medium height storeys was demonstrated; thus rela-
tively low street-cross-section was found both to efface overshadowing from opposite
buildings during winter, and to discourage deleterious inter-reflections of street noise
between building facades.

It is obvious that further investigation is necessary in order to establish integrated
building design techniques for combined environmental performance of thermal and
acoustic parameters in Mediterranean buildings.

Method of analysis

Bioclimatic design principles in buildings are often classified in three groups, depend-
ing on environmental features involved, namely: i) building surroundings and layout
(location, orientation, form, etc), ii) building envelope fabric and finishes and iii) building
infrastructure (heating and cooling systems, mechanical services, energy management
system, “noise parfum’, etc). The present paper will mostly refer to i) and ii) above. Fur-
thermore, most design principles reviewed are applicable to multistory residential
buildings in Athens of the 1950', 60's and 70's. This type of building is well reprasent-
ed in Athens, and is mostly characterized of terraced housing with no front yard and
narrow balconies. In most cases, design and construction of these buildings involve
no deliberate environmental concern.

Review of environmental design principles and techniques

Bullding surroundings and layout

= In almost any relevant scientific article, south facing building facades in Mediterra-
nean climate and not only, are considered optimal for bioclimatic purposes (Tsan-
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grassoulis et al 1999, Papadopoulos et al 2008, Axarli 2009, Tzouvadakis et al 2010,
Leon et al 2012, etc.). By contrast, noise protection design is independent of so-
lar orientation of buildings; in this case, orientation with respect to environmen-
tal noise sources becomes important, and it is recommended that main building
facades are turned away from noise sources (Berendt et al 1967).
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Urban plan illustrating significance of proper

orientation of noisy main streets.

Fig. 2

Example of noise shielding on site.

The above considerations are important in town planning, i.e. in designing street
direction in relation to residential terraced housing, the main facade of which is
also noise sensitive, and needs to face a quiet urban sight.
« The building location within the land plot, allows for control of the street cross sec-
tion by means of locating buildings in recess with reference to the street border.
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paths.
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+ Noise barrier effect. Considerable noise protection can be achieved by using, for in-
stance, less noise sensitive buildings of considerable height between a noisy street
and residential buildings (Berendt and Corliss 1976) (Figure 4). However, such an
arrangement may be at the expense of bioclimatic amenities. For instance, a rela-
tively high building, which is beneficiary as a noise barrier, may cause overshad-
owing of the building behind. A way around this, is to choose low rise buildings
facing South and away from the noisy source.

The principle of buffer zoning, when applied to internal building layout, can be ef-
fective concerning noise protection as well as energy conservation (Figure 5). Buff-
er zoning comprises spaces less sensitive in terms of thermal and acoustic com-
fort, such as kitchens, bathrooms, utility rooms, stairs etc.; when properly located,
such spaces can protect more sensitive spaces from adverse environmental condi-
tions, provided that quiet and thermally advantageous side of the building con-
cerned are on the same direction.

« For best protection, apertures need to be minimised on the noisy side as well as on
the windy and less sunny (northern) side of buildings (Figure 5). It follows that in
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Fig.5
Example of staggered building form and proper internal planning.

684  ENHSA-EAAES] Architectural Education and the Reality of the Ideal: Environmental Design for Innovation in the Post-Crisis World

[94]



The bioclimatic and noise control merits of relatively wide street-cross-section
have been demonstrated in earlier studies (Sotiropoulou et al 2009, Sklavou et al
2013) some of which are outlined in “Review of past work" above.

Modern Greek Building Regulations (1989) concerning urban areas with dense
population, acknowledge the merits of such street-cross-section, and give the de-
signer the choice to allow for a front yard. As a consequence, many urban build-
ings over the last two decades, have taken advantage of this, therefore contribut-
ing to environmental upgrading.

+ It has been demonstrated that the facade form, can play an important role in
noise protection (CIRIA Report, 1986) and thermal performance of buildings. For
instance, staggered row or terraced housing is capable of shielding some windows
from noise ("noise barrier” effect), while maximising the surface of south facing
apertures, therefore improving thermal performance (Figure 3). Recently revised
Building Regulations in Greece (1985) allow the designer the freedom to use any
facade form.

+ Recent research, as briefly outlined in "Review of past work” above, has demon-
strated the importance of south facing balconies as an effective tool for combined
environmental control. (Sotiropoulou et al 2009, Sklavou et al 2013) This has been
an important element in Mediterranean architecture and continues to be used, es-
pecially in new multi-storey residential buildings all over Athens.

+ An extension of the concept of balconies on building facades is the use of awn-
ings. This is a non rigid and flexible facade accessory, the bioclimatic perform-
ance of which is comparable to that of balconies. Moreover, awnings have the
advantage of achieving various tilts, therefore providing relatively improved solar
protection. Awnings are insignificant, however, regarding environmental noise
protection.

Vegetation. As demonstrated in relevant research (Tzanakaki 2011), evergreen
trees located on the MNorth side of buildings, can inhibit deleterious northern win-
ter winds. In the same way, deciduous trees planted on the South side of build-
ings, can control excessive solar radiation during summer, and allow winter sun
to penetrate the building. The concept of vegetation as an effective noise barrier,
requires that vegetation be dense and occupy a land zone of considerable width;
for instance, a width of 10 meters, can achieve noise attenuation of 1.5dBA (Egan
1972). Unfortunately, this is rarely the case in urban buildings in Athens.

An extensive application of vegetation can be seen, however, on South facing bal-
conies as well as on roofs. The former plays a bioclimatic role as explained above;
yet roof vegetation can also improve local thermal microclimate in the summer,
and confribute to sound and thermal insulation of buildings.

The use of water as a part of environmental landscaping (water pools / fountains
etc.), can be beneficiary for local microclimate in the summer, since judicially
planned elements(water pools, fountains etc.), may contribute to lowering local
environmental temperature, provided there is recycling of water. Also, the “white
noise” which is naturally associated with the sound of moving water (fountains
etc.) can occasionally be useful as masking noise. Water pools unfortunately are
currently heavily taxed in Athens, despite any effort being made to improve biocli-
matic performance of buildings.

.

-

A. SOTIROPOULOU, E. TRIANTIS, | TZOUVADAKIS, A. STAMOS, A, SANDALAKIS  CREE(E 683

[95]



case noisy urban streets are oriented vertically to south facing facades, the latter
can enjoy the benefits of large openings away from environmental noise. (Figure
1).

In addition to the general principles discussed above, special design techniques or
systems have been developed to enhance particular aspects of a building'’s envi-
ronmental performance .Some of these are outlined below:

.

The lighting shelf (Figure 6), located over south-facing openings, eliminates glare from
direct sunlight and provides the space uniformly with diffuse sunlight. This device,
owing to the way it works, can be applied only to facades without balconies. The noise
protection significance of lighting shelves is comparable to that of shallow balconies,
which were discussed above.

Ventilation/lighting wells are features widely used in Mediterranean architecture,
mostly in order to provide natural ventilation and daylighting for interior spaces in ur-
ban multistory buildings with no access to building facades. There are several draw-
backs to their efficient performance, however, such as inadequacy of daylighting, and
cross circulation of polluted air masses between adjacent flats using common ventila-
tion well; also, such wells can be cross paths of noise.

A descendant of the classical ventilation/lighting well is the ventilation shaft, (Figure 7)
which has been conceived in the context of modern bicclimatic architecture. This fea-
ture is individual for each residence, and allows for natural ventilation of interior space
without the need for opening windows, therefore contributing to less environmental
noise penetration. Nevertheless, ventilation shafts are likely to create noise at discrete
frequencies, owing to the air flow through the relatively narrow cross-section of the
shaft. A way around this, is to use absorptive lining on the inside boundaries of the shaft
(silencers); the same applies to solar chimneys which will be described further below.

The form and cross section of each air duct are important in order to optimise air
flow in a natural way. Natural air flow can be boosted by an electric fan, if necessary;
the latter could be a problem should the associated machinery noise not be damped.
Ventilation shafts can also contribute cool air down to the interior space, in summer;
for instance through the combination of wind intake and water evaporation.

Fig.6
Example of lighting shelf.
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Fig.7
Example of ventilation shaft.
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Fig.8
Example of solar
chimney.

Solar chimneys (Figure 8) are designed as natural coolers and ventilators of indoor
spaces during the summer. In particular, this device is capable of warming up air
masses, since the top of chimney is exposed to the open air and oriented to the south
It can thus absorb solar heat and boost air flow by convection, so that warm air flows
away from interior space through the chimney.
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Building envelope fabric and finishes

+ Amongst classical ways of improving thermal insulation of external building en-
velope is the use of heavyweight cavity walls with thermal insulation in-between,
which is also capable of achieving satisfactory sound insulation (Ghantous, 2008).
In the case of existing external walls, a common way to improve thermal per-
formance is to apply, on the exterior of the envelope, a thermal coating finished
by thick mortar. This technique is also capable of improving sound insulation
performance.

The Trombe wall (Figure 9) takes advantage of the solar heat gains of a south fac-
ing facade. This wall comprises a glass surface at small distance ahead of the ex-
ternal wall; warm air in this cavity flows indoors, through openings at the top and
bottom of the wall. Despite of solid thick wall involved, sound insulation of the
Trombe partition may be impaired due to the air paths through the wall. One way
round this problem is to use absorptive lining (silencer) along this path way.

« Thermal Storage Building Elements. This system involves massive wall, floor or ceil-
ing elements, capable of storing heat; the latter is paid back to indoor space with a
time lag, so that a relatively steady room temperature is achieved. Thermal storage
elements are used either as part of the building shell, or as internal partitions, and
can also be sound proof, thanks to the thick and solid mass employed (Ghantous,
2008), provided that no flanking transmission occurs .In case increased sound in-
sulation is needed for acoustic comfort, however, wall cladding or false ceiling ele-
ments should not be installed in contact with thermal storage elements, so as to
allow free coupling of thermal mass to the interior space. Additional surface mass
should be used instead in this case. Moreover, if internal noise should be abated,
absorptive cladding ought to stay away from room boundaries for the same rea-
son (Baker and Steemers, 2000).

« Glass house. A variation of the Trombe wall is the so-called “glass house”. In this
case, the air gap between glazing and solid wall is vastly enlarged so as to create
an entire space (Figure 10). This type of construction is not unusual in old apart-
ment houses in Athens, where open-air-verandas have been converted into “glass

Toiyog Trambe
Fig.9
Example of Trombe wall.
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houses” for a number of reasons, such as improved sound insulation, increased in-
habitable space and improved thermal performance of the exterior wall.

Recent research at NTUA (Tzouvadakis et al, 2010), has put forward a versatile tile
(Figure 10), which can be used as an external wall finish on south facing facades;
this tile functions as an “intelligent skin” which, depending on season and needs,
can provide heating, shading, cooling, electrical energy etc,, to the building. The
tile comprises louvers fixed on a glass surface located at a small distance ahead
of a thick and solid external wall. The solid wall allows for air-flow in same way as
Trombe wall. During winter the system operates as a Trombe wall. The underside
of the louvres is porous and is moisturised during summer, through a water sup-
ply system; evaporation, in the near vicinity of the louvres creates cooling of glass
which is then transmitted to the air gap between the tile and the solid wall; this, in
turn cools inside space through air flow. The louvered nature of this tile can possi-
bly improve attenuation of road traffic noise along the building’s facade. This is an
innovative tile which is still being investigated.

Facade glazing and accessories: Classical ways of improving thermal insulation of
window glazing include, first, the use of double glass pane with air-gap in-be-
tween, and secondly, the use of airtight seals. Both these principles can ensure
thermal as well as sound insulation. In case openable windows are used, however,
there should be detailed designing of appropriate window openings, in order to
reduce transmitted sound and provide sufficient air flow for natural ventilation
(Baker and Steemers, 2000).

More recent techniques include the use of thermal-discontinuity frames as well as spe-
cial thermal-proof panes. The former is based on the principle of thermal discontinu-

Fig.

10

Example of glasshouse.
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ity, and is independent of the sound insulating performance of the frame. The special
thermal proof pane is capable of diffusing sunlight but it is relatively less clear than
common glazing (transparency 45-80%). This is a kind of laminated glass (triplex), and
has extensive applications in building fagades, in residential as well as commercial
buildings, whenever large glazing is employed. Special thermal-proof panes could be
revised in order to improve also their sound insulation around resonance. This can be
achieved by way of analogy to laminated sound proof glass, of which the middle layer
has relatively low modulus of elasticity.

A common bioclimatic accessory of facade glazing is louvered curtains (blinds),
with either vertical or horizontal louvers; unlike ordinary net curtains, blinds can be
adjusted to control incoming sunlight. This device is independent of sound perform-
ance of the window.

Conclusions

The above review has demonstrated: i) that a number of common environmental de-
sign principles and techniques exist, which refer to distinct environmental aspects,
such as the principle of buffer zone which applies both to bioclimatic design and
noise protection design, i) environmental design techniques can successfully com-
bine bioclimatic and noise protection aspects in most cases, provided that certain
conditions are fulfilled, such as, for instance, the location of a south-facing building
facade on the quiet side of a building. iii) Integrated environmental design systems
concern a wide range of building features and accessories, such as building surround-
ings and layout, building envelope fabric and finishes etc,, which should be further
investigated.

This work illuminates some of the ways environmental design techniques can be
combined effectively, thus contributing to cost-effective and comfortable building de-
sign, which is called for, in the current world of environmental pollution and crisis. Fur-
thermore, this concerns architectural education and research, and could be a source
of inspiration for integrated architecture in the 215t century.
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I[TAPAPTHMA 4

AHMOXIEYXH XTO HEPIOAIKO «KTIPIO»

OEPMIKH AIIOAOXH KAI HXOIIPOXTAXIA
TOY KTIPIOY

Kowég apyéc 6yed0106 U0V Kol TPOKTIKES

2TOLYEL0. OVYYPOPEWDV:
XOTNpomovriov A., av kal. A/wpia Epy.Hyoteyviog,Xy. Apy/vaov & Ly Iloi.Mnyy. EMIT
TlovBadaxnc L., avxal., Xy. Iloi. Muy., EMII
Tpuavtm E., Mxrowp, Tu. Apy/vov, Hov. Hotpav
Ytapog A., EFEAIIL Xy. IToA. Muy., EMIT
XavoordKkNnG A., 7ed. omovd., Xy. Iloi. Muy., EMIT

Ewoaywyiko onueiouo (50 Aééeig):

O1 mep1ocoTEPEC APYEC Ko TEYVIKEC TEPPAAAOVTIKOD GYed10CUOD
AVOPEPOVTAL GE LEUOVOUEVES TAPOAUETPOVS, TOV EQOPUOLOVTOL GTO KTiplO
aveChptnta N plo ™G GAANG. Aev glval Alyec ol mEPIMTOGEIS TTOL, Y10
Topdoslypo, KTipla Pe VOTIO TPOGOVATOMGOUO, TapOAd To BLOKALOTIKE
0QEAN Tov pmopel vo amokopilovy, VTOEEPOVY amd TOV KLKAOPOPLUKO
06pvfo AOY® AKATAAANAOL TPOCOVOUTOAGUOD T®V MG TPOC TIS TNYEC
Bopvfov g TOANC.

Lepiinyn (130 léeig):

H pedétm  elvar  poe  avookomnon  oapy®@v Kol - TEYVIKOV
TePPAALOVTIKOD GYEOICUOV, OV aPOpoVV oTn Bepuikn amdooom Kot
GTNV NYOTPOGTAGIO TOL KTPiov. LKOMOS ival vo avadelyBovv apyéc kot
TEYVIKEC GYESWIGHOV TTOV AETOVPYOVV GLVOVACTIKA OGOV APOPE OTIG
Tapoamdve 000 TEPIPAALOVTIKEG ATOYELS. XTI UEAETN OOMIGTOVETOL OTL
TETOLEG OPYEG Kol TEYVIKEG GYEOLOGHOD VITAPYOLV Kot €ivar duvatodv vo
AertovpyodV GLVOLOCTIKA, £POGOV £xel Yivel KATAANAN TpOPAEYT ©TO
oTéo10 NG LEAETNG TOV €pyov. AvTtd pmopel va cuuPaiel 6Ty owovouia
KOTOOKEVNG KOl AEITOVPYIOG TOV KTIPIOV KOl GTNV OAOKANP®UEVT] AVECT)
ToV ¥pNotn oto ywpo. Emiong, exepaler tig ovyypoves TAGES TNG
OPYLTEKTOVIKNG Y10l 0L TTIO OAGTIKY] TPOGEYYIGT GTO GYESUGLO.
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Kopiwg keiuevo e pueaotitioog (2300 léceig):

Yxomdg ¢ epyaciag eivor va depevvnbel 1 duvaTdOTNG KOOV
apydv TEPPAAALOVTIKOD GYEOoUOV, ONANST} 7OV Vo UTopovV  vo
IKOVOTTO100V  6TO  KTIPl0  GLVOLACTIKA, TOAAATAEC  TEPPAAAOVTIKEG
wopapétpovs. To Oépa avtd €xelr yivel avTIKEIUEVO EMGTNUOVIK®OV
HeEAETOV HOAC oTig Tpocpateg dekaetieg [1,2,3,4,5] poAovoTt Tepoutépm
gpeuva gtval amapoaitnn, €V TOVTOIC 01 VITAPYOVCEC HEAETEG dapmTilovV
®G TPOG TO €I00C KO TNV OMOTEAEGLOATIKOTNTO KATOI®V TETOI®V OpYDV
OYESOGLLOV.

Me Bdon to oveoTépm, oV TOPOVCH UEAET ETUYEPEITOL KPITIKN

OVOOKOTNOT apYdV KOl TEYVIKOV GYEOICUOV, Ol OTOIEG QPOPOVV GTNV
Oepuikn amoddoon kot otny Nyompoctacioo Tov Ktipiov. Tpelg katnyopieg
TETOL®V APy OV Kol TeYVIKOV eEetalovtal. 'Hrot
1) Exeiveg mov avaeépovial otov mepifdAiovia y®po, otnv ympodétnon
TOV KT1PIOV 6TO 01KOTEDO, GTO GYTLLO KOl GTNV KTIPLOAOYIKT TOL O1dTosn.
2) Exetveg mov ava@épovial 6NV KOTAGKEDT TOV KTIPLOKOD KEADPOVC.
3) Ilépav TtV moONTIKOV GLGTNUAT®V GTO OmOio AVAPEPOVIAL Ol
TOPATAVED OVO KoTtnyopies, TPOPAEMOVTIOL KOl EVEPYNTIKG GULGTHUOTO,
TOPAYOYNG Kol €EOIKOVOUNGTG evéPYElG autd elvol katd xoavova,
NAEKTPOUNYAVOALOYIKOD EVOLAPEPOVTOC KTIPLUKES VITOOOUES.

H mapovca avackoOmnon Kavel avapopld Kupimg o€ KTipla Katokiog.

IHepiparirov yopos, Xmpodétnon, Xyno
kol Ktiprohoyikn owatain

® Olec 01 OYETIKEC EMOTNUOVIKEG UEAETEC OUOPMVOL EMIGTLLAIVOLV
OTl, OTOV EVPOTOIKO HEGOYEWKO YOPO, O TALOV KOATOAANAOG amd
Bloxiipotikng  dmoyng  wPOGAvVATOMONOS TOov  KTpiov, efvoar o
peonuPpvog. Avtifeta, o oyedlacuoc nyorpoctacioc, dev oyetiletal pe
Tt onueio tov opilovrog, oAAA pe TG aotikég mnyéc Bopvfov:
CLYKEKPIUEVA, TO KTiplo cuviotdtal va “BAEnel” oe avtifetn katevBuvon
amd ovTéG. AVTN 1 EMGNUOVOT] €IVl GNUAVTIKY] GTOV OCTIKO GYEOIACUO,
KUPIOC OTNV TEPIMTOOTN TOL GLVEYOVG GULOTHUATOS OOUNoNG, OTOV
yopdlovrat ot KatevBoveelg tov dpoumv (Ew. 1).

e avtiotoyio pe 1o apbpo 8, map. 1 tov KENAK [6] to omoio
TPOPAETEL TO COGTO TPOGAVATOAIGUO GE oyEon e TN Oepuikn amddoon
TOV KTIpiov, 6to aphpo 12 tov Ktprodouikov kavoviopov (map. 1 kot 2)
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[7] mpoPAémeton 6Tl «.to0 KTiplo wpémer va oyedaloviat...doTE Vo
TPOGTATELOVTAL 01 £VOIKOl atd KABe poper|g Bopvoug pésa ata Opia g
KOTOWKIOG..». ZuvovaoTikny Bempnon tov 600 AVTOV KOVOVIGUOV UTopel
va. €E0IKOVOUNGEL TEPAOCTIO KOGTOG TOGOV GE NYOUOVOTIKES KOTUGKEVEG
G TPOGOYNG TOL KTIPiov OGOV Kol GE AOKOMTN KATAVAAMGT EVEPYELNG
v 0€ppavon.

i IKGAUTITOG XWPog

AEYTEPEYQN APOMOZ A

KYPIOZ APOMOZ
(OOPYBQAHE)

Ewk. 1. 2006t6¢ mpocovatoMopidg (xapaln) OpoU®mv OKIGHOV GE
oLVEXEC GLOTNUO dOUNONG, YL NYOTPOGTAGIO KOl PLOKAILOTIKG MQEAN
TOL KTIpiov

o XwmpoBiétnon tov KTPiov 6710 0WKOTESO. AcTiKG KTipla GTO
oLVEXEG GUOTNUA OOUNOMG, TTOV YWPOBETOVVTAL €V EGOYN ®OC TPOG TNV
PLUOTOLUKY] YPOUUY, €lVOL TPOEAVEG OTL 0ONYOVV GE GYETIKN O1ELPVVGN
™G eyKdpolag Topng tov opduov. Ta mepParloviikd O@EAN oL
TPOKLATOVY OO OVTH TNV EMAOYN Y Ktipla pe mpocoyrn oto NOTO,
gmonuaivovtal otnv gpyocio ¢ XkAGPov K. a. [5], Kol GLVOTTIKE
avTIoTOLOVV 1) 68 EATimon TNE YEWEPIVIC NAOPAVELNG TV LESUPBPIVOV
npocdyewv, Kat i) o amoduviumon Tov emCHUOV AVOKAAGEDOV TOL
BopvBov ¢ 0000, peTAED avTIKPLOTAOV TPocoOyewv. O clhyypovog
KTIPLodoKog kavoviouog (1989) avayvmpilel ta ev AOY® TAEOVEKTUOTA
KOl TTOPEYEL GTOV UNYOVIKO TNV SuvaTOTNTO OMNUIOLPYINS OKOAVTTOV
YDOPOV/TPACIAG EUTPOGHEV TOV KTIPiov. AVTd €Yl OC AMOTELEGLO, 0D KOl
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dV0 deKaeTieg TOLAGYIOTOV TOAAG KTiplo va £x0VV VIOOETNGEL TNV ®G AV®
duataln, copPdrrovtag étol otny mepPariovtikn avapaduon g moAng
(Ew. 2).

Ew. 2. Xopobétnon ktipiov €v €60y mPOC TN PUUOTOUIKY YPOLUN
dtevphivel TV €yKapclo Toun NG 000V, oLUPAALovVTOC €Tl OtV
NYompootacio Kot 6T PlokKAMUaTiKh ordo0oT Tov KTipiov [5]

e H smidoyn ™g popeng s Katoyng Kot tng mpocoyne, sivol
dvvatov va copfdarrovy oty meporiroviiky amodoon tov Ktipiov. Eva

mapadetypo @aivetor omv Ewdva 3(a) ko (). O vopog 1577/1985
EMTPENEL OTOV HEAETNTN TNV EALOEPN EMIAOYT OGOV APOPE GTOV TOTO TNG
TpdGoYNS ToL KTIpiov, ®wotdco M cOyypovn voupobesion [6,7] dev v
ocouneptAapuPavel g epyareio PLOKAILOTIKOD GYEIOGHOD KO GYEOAGUOV
NYOTPOGTAGIOG TOV KTIPiov.
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Ew. 3 (0) Odoviowt) owdtaln ¢ Kdtoyng Kot TG mPOCOYNG
OLYKPOTNUATOG KATOIKI®MV, TPOGavaToAilel mpoc NOTOV T avolyuato yio
Brokhpatikd o@éAn, eved oKldlel, EMAEKTIKA, KATOW OvOlyLoTo, ot TO
0opvPo ¢ odov [8]. Y: Yavodwudrio, A: Aovipo, Ka: Kabiotiko, T:
Tporelopio, K: Kovliva (B) Epoappoyn tov o¢ dveo oty mpocoyn
TOAVKATOIKIOG.

e Ta mepBailoviikd oPEAN TOV TPOKVTTOVV OO TOVG EEMOTES MG
otoyeio oyedacuod Tov KTpiov, emonuoivovtol oty epyacio TNg
YxkAapov k. a. [5]. H epyacia ekeivn katoAnyer O6tt ot peonuPpivoi
eEwoteg eivar duvatodv va petdoovy £mg Kot 3.5 popéc ta Bepvd Bepuxa
eoptia. 6ToVg eEMTEPIKOVG TOTYOLG TOL KTIpiov. [lepattépmw, o1 eEDoTe
etvat duvatdv vo TapEYouy NYOTPOCTAGia amd ToV KuKAoPopLakd Bdpuvpo
™G 0000, 1IG0OVVAUT LE EKEIVI TOL AVTIGTOLXEL TPOKTIK( GE SUTAUGLUGLO
TOV EMPAVELNKOV BAPovg Tov e€MTEPIKOV KEADPOVS TOV KTipiov. Eik. 4
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Ewk 4. Ogpwvdg okloocpoc mpocoyns Ktpiov, avtictoryo mpoi,
peonuéPL Ko amoyevpa, “yopic” (a) ko “pue” (B) eEvoteg avrioctoyya. H
EIKOVOL  OVOOEIKVVUEL TOV  ELEPYETIKO pOAO TV emotdv oty
TePIPAALOVTIKY TPpOGTAGio TOV KTipiov [5].

e BLdotnomn. Exet emPePaiwbel emommuovikd avtd mov avékabev
amoTeAEL KO gumepian 6TL dNAON, oL Unyavicuoi g eHomNg oo LEGOV
TOV EMOYAOV TOV £TOVG, €LVOOVV TNV IKOVOTOINGT TOV OVAYK®OV TOV
avBpomov oe mepiPariovtikn dveon. ‘Etol, 1 xprion aeBordv 6Evopmv
ot Bopewn mievpd tov KTpiov, TO TPOGTATEVEL OO TOLG KPVOLG
Bopetovg avépovg Tov yewwmva. Avtifeta n gpnon euALOBOA®Y dEVOp®V
o1 VOt TAEVPE TOV KTIPiov, T0 GKIALEVTPOGTATEDEL OO TNV AENGT TNG
Oeppokpaciag 10 0€poc, evdd TO YEWDVO EMITPEMEL OAVEUTOOIOTA,
niooeavelo.  Ilepoutépw, ta  @LAAOPOAD  Oévdpa, dOvavior  va
AELITOVPYNCOVV KOl OC NYOPPAKTNG TO KAAOKAIPL EVOTIOV TMV OVOIKTOV
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TapafHPwV, EVO TOV YEWMVE NYOTpoctacio eEcpaliletor amd ta KAeloTA
Tapabupa.

[Tepartépm, 0 pOAOG TG PUTELONC MG PLGIKOL MNYOPPAKTOL Elva
ouvapPTNGY TOL €OPOLG TNG OEVOPOCTOLING, TNG TUKVOTNTAG TOL
QLALOUOTOS KOl TOL VYOVLS TOV O0EVOp®V: Yo Tapdoelypua, €OPog
devopoototyiog 20 m, dvvatal va emttvuyel andcPeon BopvPov kotd 3.0
dBA (9), to omoio avtiotoyel oe LOMG avTiAnmt dapopd (Ewk 5).

L peyaAGTEPN TV 35 M

>

!
| |
AL AR

Ew. 5. Zovn mokvic fAdotnong kot ikavod 0povg (tovAdyistov 35
m) petaEy Tov OPOUOV KOl TOV OIKIGUOV, OTOLTEITOL Yo VO HLETPLAGEL
a1oOntd Tov KK opoplakd Bopvpo [9].

Avotoymg, (dveg TPacivov 1Kavoy E0POVS GTTAVIN, ATAVTIMOVIOL GTOV 10T
Tov EAAMvikov  peyolovmdrewv. Avtd, 6€ GUVOLOGUO UE TIG LYNAEC
otd0ueg aoTikoh KukKAo@opakod BopOBov £yovv KAVEL aKOUO KOL TOVG
EAAYLOTOVG TTVEDOVES TTPOAGIVOL TTOV AMEUEVOY GTNV TOAN TG ABNvag va
adLVVOTOVV Vo EE0GPAAMGOVV IKOVOTTONTIKT NYotpoctacio [10].

M evoAroxtikn popen PAdctnong mov umopet va cuouPdiel otnv
wePIPaAlovTikn avafdOuion Tov aoTIKOV KEVIPp®VY, sival o QUTENEVA
OOpaTE To oMol £Yovv apyicel va epapudlovial TAOTIKA 6€ d1dpopa
Ktipla ko otn yopa pog (Ewk 6).  Avtd, eivar dSuvatdv va coppdarovv, ap’
evog o1 Pertioon Tov OepuiKoD KPOKAILOTOC TO KOAOKOIPL KOl OTN
dwyeipnon tov ouPpliov, Kol ap’ e€pov oIV MNYOUOVOTIKN Ko
Oepuopovotikn Kavotnta Aoym adénong g Halog tov dodpatoc. Qotdco
Ho T€Tol KotaokeL| xpetdletal wtaitepn pEPUvVA Yoo vo TpoPreBovy
OAeg o1 mBoavEC aotoyieg (oTaTIKNG PUGEWMS, amoppor| opppiwv, Tpoctacio
amd avEROLS, KAT.) mov umopel va vrofabuicovv 1 va expndevicovv ta
AVOUEVOLEVO OPEAT] TOV PUTEUEVOD dMUATOGC.
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e H ypnon tov vdédarivov otoryeiov pe ™ HOPPN OeEAUEVDV
Koloupnong, owrpifovidv, KAm., umopel vo emmpedoer OeTikd TO
pikpoxkMpo g teproyne. Eni miéov, 1 vodtivn empdvelo Oewpodpevn mg
dopkd ototyeio yopaxtnpiletor amd peydAn Oeppoy@pnTKOTnTOL KOt
avokAooTikotnTa. 'E1o1 mapovctdlel younAés emopavelokéc Oeppokpacieg
o€ oyEon pe aAro cvpfoatikd doptkd VAKA (AcPAATOS, GKUPOOEU. TETPA,
KAT.) kol dev emPopdvel Oepuukd 1o pkpoéxkAwo Ex moapariniov, o
(“Aevkdc”) BopvPfoc mov mapdyeton KATA TNV Kivion Tov  vepPoL
(cwvtpiBdvia kAw.) givor Suvatdv v AELTOVPYNOEL MG NYNTIKY ETIKAALYT
avemBountov MYV Ko YOV ToL UETAPEPOLY ATOPPNTN TANPOPOPIaL.
Avotoydg n xpnomn Wwtikov osapevav ot EAANvikéc mohelg onuepa
vePpPoOporoYEiTaL, Top  OAN TV mpoomdbeln mov KAvel N moAltelo i
Broxiipaticn avafaduion tov kTipiov.

e Hyntukn okiaon. Kripia gvaicOnra oto 06pvfo, eivor duvatodv va
mpootatevfohv MyMTIKG amd aoctikég myéc Bopvfov, ydplg otnv
TOPEUPOAN KATOOL GYETIKA VYNAOD KTIPOKOD OYKOV (MYoQpaKTng)
Myotepo evaicOntov oto 06pvPo (Ewk 7). H apyn g nyntkng okioong,
eniong, umopet va aglomomBel ko pHéca amd TNV EMAOYN TOL GYNLLOTOC
Kdroyng tov ktipiov (Ewk 8). Avti n apyn oxedacuo, sivor dvvotdv vo
Aertovpyel ocvvepynTkd TPOC TIC OAVAYKEC Yo MAOQPAVEWD TOV VO
TPooTacia Tpocdyemv, vd pia Tpodmodheon: 6TL ONANST, O MYOPPAKTING
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dgV GLUTITTEL LE TNV peoUPpvi| TpOcoyT ToL KTipiov omdte Ba eméovpe
07O KTiplo avemBount nMokn okioon.
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Ew. 7. Xpnion ktpiov ypageiov oc nyoppdktov (sound barrier) yia
TNV TPOGTAGIO TOAVKATOIKIOG.

Ry

(B2)

Ew. 8. Epappoyn mg apyng g myntikng okioong UEGH TOL
GYNUOTOG KATOYNS KTplokoL ocvykpotnuatos. (a) XQETO: To krtipro
TPOGTUTEDEL TOV €0LTO TOV ad T0 BOpLPO TOoV dpouov. (B1, f2) AAGOX:
O axdAVTTOC YMPOS GTNV TPOGOYT TOL GLUYKPOTNUATOS TOAAOTANGLALEL
tov 80pvPo mov POHAveEL 61O KTiP1o ad TO dPOLOV.
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e Zwmveg avaoyeong (Buffer zoning). Ipdkettar yloo meployég tov
KTpiov mov eivar ovdétepeg amd TAELPAS OePUIKOV OvVOYK®OV KOUT|
NYompooTaciag, Ommg Kovliveg, ¥MdPOot LYELVIG, amobnkeg, garage, kim. Ot
TEPLOYES OVTEC €lvorl OLVATOV Vo, AEITOVPYNCOVV G TPOCTOGIN OF
evaicOnrtovg yopovg tov ktpiov (Ewk. 9). Ilpokewévov m ev AOY®
TPOGTAGIO VO TOPEXETAL CLVOLAGTIKA, ONA. Yo TIG BEPLUKEC aVAYKES Ko
TIC OVAYKEC MYOTMPOOTOGIOG TOv  KTpiov, YPEWLETOL  GTOXEVUEVOG
KTIPLOAOYIKOG oyedoopnoc. H ouvdvaotikny amddoon {ovodv ovacyeonc,
Umopel vor EE0IKOVOUNGEL CNUOVTIKO KOGTOG GE NYOLOVAOTIKES KATUAGKEVEG
KOl G€ KOTOVAA®OT OEPUIKNG EVEPYELAG.

OIKIA 1 OIKIA 2
Aouxn TTAsupd = .
Y|Y Y |'Y
106 K —
! —
[ L
= Y L,—\
BopuBwdng TAtupa —— — S|
* *
nouxn mMAeupd —— S B
| Ka
Ka
IZOrEIO | T
el K |
raky K
80pUBWBNG TTAEUPH —

: XQPOZX ANAZXEIHE

% : MIKPA ANOIFMATA, - KOYOQMATA ME HXOMONQEH

Ewk 9 TMopddetypo epoproyng e teXVIKNG e Zmvng ovAGYECTG.
Ta Aovtpd kot ot kovliveg otnv Bopewvy mpdsoyn, mpoctatehouy ta
VIVOSMUATIO 6TO ToW UEPOG TOL KTIpiov, amd to 06pvPo Tov dpoUOL Kot
TOVG YEWeEPIVOUS Bopetovg avépovg. Y: Yavodwudrio, A: Aovtpo,
Ka: KabOiotixo, K: Kovliva

e Eluoyistomoinon avorypdtov. Otoav 1 mpdcsoyn 10V KTpiov
“BAémer” oe BopuvPmon Opoupo koum eivor extebeyévn oe Popevong
aVELOVG, GLVIGTATOL 1] EMUPAVELD TOV OVOIYHAT®V VO EAQYIGTOTTOLE TOL.
(Ewc. 10). IIpokewévov m apyn ovth ocxedlooU0D, VO AEITOVPYEL
CLVEPYNTIKA Y10 OEPIKT TPOGTAGIO KO 1YOTPOCTAGIN TOV KTipiov, elval
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amopaitnto ot peonuPpvég TPOCOYES VO U CLUTIMTOUV HE TNV
BopvPdom mhevpd Tov KTIpiov.

Ew. 10. Bopeswn wpdécoyn kotowkiog mov “PBAéner” ce BopuPaom
dpoUo mpoaotiov pe ocvotnuo dounong “motayxofev eiebBepo”. Ta
avolypota €yovv amaAelpbel otnv mwpdooyn avtr), cvuPdriioviag £1ot
adATOVOL, GTIV NYOTPOCTACIN Ko 6TV BepuKn TpooTacia e Katokiog

Ktiproko KEAv@og

To kéAveoc tov KTIpiov eival éva v dvvdpel TaONTIKO GUGTNUO,
Oeprompoctaciog Kot NYOTPOGTUGING.

® Metoly Tov KAaowkav HeBddwmv Oeppopovmons tov eEmTEPIKOD
KEAMDQOVC TOV KTIPiov, Eivat 1 ¥PNOT OITAOD S OPLETIKOD TETACUUTOS
EMOPKOVS palag e mpodcheto BepronovmTikd VAIKO 61O 01dKevo. Avti N
KOTOOKELY, €mMQEPel, eml mALov, PeAtioon kol otV MOoUOVOGT TOL
KEAMOQOVC o€ oOyéon HE HOVO  Ol®PLOTIKO TETOGUN  1GOSVVOLOL
emeavelnkoL Papovg, ywpic va emPapvveTon To KTiplo pe emi mAEov vexkpa
eoprtia [1,4].

H ev MOyo xotackev] cvykotaléyetor HETAED TOV TPOTOV HETPOV
mov eMePOncav ot dexaetio Tov 70 Yo TNV EAGEAAION IKOVOTOMTIKNG
Beppopdvmong otic mTpocdyels TV KTipiwv. Avt, mpotddnke Yy va
OVTIKOTOOTNGEL TOV €EMTEPIKO TOTYO TNG TULMIKNG TOAVKATOWKIOG TNG
ABMvog tov 50 ko "60 mov vatepovce amd Beppukn damoymn Kat oyt Lovo.
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Mw GAAN KAaowkr teyxvikn Peitioong g Oeppopdvoong, mov
EQOPUOLETOL  OYETIKA €VKOAD KOL OINV  TEPIMTMOON  VOICTAUEVOV
TPocOYEmV, elval 1 EMKAALYT TOV e€MTEPIKOD KEADPOLS TOV KTIpiov e
OepuopovoTikd VAIKO Kol TEAEIOUO TNG KOTOOKELNG HE KOTAAANAN
oTpOoN emypiopatoc ovty M TEYVIKY ovuPdiier  emiong oty
NYOUOVOTIKT 0TOS0CT) TOV KEADPOLGS TOV KTIPiov.

O KENAK [6] «éver 1dwitepn ovoeopd oty duvatotnto,
«..eVOOUATOONG (0T0 KEAVQPOG TOVL KTIPIOV) TOVAAYIOTOV €VOG €K TV
,»OLOTNUATOV TOV GTOXEVOLY GTNV TPOPOOOGia, TOV KTIPiov e Tpdsbetn
nAlokn Beppdtto oe oyéon pe TIS KAOOIKEG UEBOSOVE GYESAGLOVY.
Tétown ovotquoata, ocvveyiCet o KENAK, eivan «....0 toiyoc pdlag, o
toryog Trombe, o NAaKOC YdPog/OeproKnTLO. ... ».

e Toiyog palag 1 toiyog Oeppixi)g amodkevonc.

[Ipokerton Yoo cuvovacud toiyov HeYAANG palog oniadr LYNANG
OepuoympnrikdTntag, pe votio tposavatoicud (Ew. 11). Zvvibocg, gépet
VOAOTIVOKO G€ OMOGTUGT OAY®V EKOTOGTMOV O TNV EEMTEPIKT EMPAVEL
TOL Kol €Yl oKOVPO YpoOUa, Yo ueyoidtepa Oepuikd képdn. H
amonkevopevn nAlokn Oeppdtta  amodideTOl ETEPOYPOVICUEVO GTOV
ECMTEPIKO YDPO TOL KTIPIov 611 dLapKeL TV 24-mpov, cupPdiloviag 161
Vv dwtnpnon oyetikd otabepnc Bepuoxpasciog. Avtdg o TOHmOg Toiyov
glvar dvvatov va givor Kot nyopovetikdg Bdoel Tov Bepedei®oovg vOLOL
™G Mdlag mov mpoPAémel 6TL | NYOUOVMOOT) EVOC OLOLOYEVOVS TETAGLATOG
elval avaAoyn Tpog to emPaveloko Tov Papoc: PePfaimg mpobmotiBeTon o1
01 TAEVPIKEC NYOUETAOOCELS EIVOL AUEANTEEC.

[Tap™ 6ha ta mopamdvem, n Oepuxn Asttovpyion Tov toiyov HaLag
AKVPOVETOL, GE TEPIMTOON TOL O ECMTEPIKOG YDOPOS ypeWdleTor vo
enevovlel pe MyooamoppoPNTIKA 1 AALOV TUTOV VAIKA, WYELOOPOPES KAT.
Q¢ avtidoto, TPOTEIVETOL 1] AVTIKATAGTOGT] TOV EXTOLYLOV EMEVOVGEMV UE
elevbepa avnpTNUEVA NYOOTOPPOPNTIKA KAT. GTOLXEID OTd TNV OpOPT
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(o) Toixog pagag

(B) Toixog Trombe

Ew. 11. Zynuatikn anekoévion (a) Toixov paloc kar (B) Toiyov
Trombe: o teAevtaiog VOTEPEL GYETIKA, MG TPOC TNV NYOUOVMOTIKY TOL
KavOTNTO, AOY® TOV SWUTEPDOV OTTMV TOV PEPEL

e O 1oiyog Trombe eivar po Topairoyn tov Toiyov paleg, mov
amodidel BepuOTNTO GTOV EGMOTEPIKO YDPO LE TOV TPOTO TOL TO KAVEL O
toiy0g nalog aAdd kot emmpocOeta e kuklopopio Oepuav aepiov palov
(Ew 11,12). O 1oiyog emmeeAeital amd to Oepukd k€O TG peonuPpivig
npodooyYNg Kot amoteleitor and cvumayés kéAveoc, m.y. béton 30-40 cm,
eEotepkd (Bappévo) GKOVPOYP®UO YO VO, HLEVKOADVETAL 1] ATOPPOPNON
™G NAlaKNg BepudtTag. Mmpootd amd avtd 10 KEAVPOG, € AmOcTAoT] S-
10 cm, vrdpyet varomivaxag. O Beppovopevog aépac ¢~ oTO TO SLAKEVO
KIWVEITOL TTPOG TO €0MTEPIKO TOL KTIPIOV KOl S000(IKA ETICTPEPEL GTO
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JlIKEVO, HEG® oMMV oTN PACN KAl GTIV KOPLETN TOL TO{YOL, OVTICTOUYO.
2100 TAEOVEKTNUATO TNG KOTOOKELNG OLYKATOAEYOVTIOL, 1) VYNAY
Oepuoyopnrikdétnta, n vynAn Oeppukn amddoorn, M ATAOTNTO OTNV
KOTOOKELT Kol 6TV ovvtipnon. Ouwg, mop” 6An v avénuévn pala tov
0 toiyog Trombe, votepel GYETIKG MG TPOG TNV NYOUOVAOTIKY TKOVOTNTO
OV, AMOY® TOV SOUTEPDOV OTTMV TOV PEPEL MG EK TOVTOL OEV GUVIGTATOL
Vo epaproOleTal 0E TEPITTMGELS TOV 0 £EMTEPIKOC BOpLPOC eivan oyeTIKA
avénuévoc.

Ew. 12. Tlapdoctypo epaproyng ’EOLXOD Trombe G€ LOVOKATOKIN
NGLYOV TPOUGTIOV

e O Hhakog yopog 1 «0gppoxinmon. [1poxeitor yio eEEMEN TOVL
toiyov paloc, Omov TO JSIKEVO HETAED VLOAOGTOGIOL KO GLUTOYOVG
KEADPOLG TOV KTpiov, €lval CNUOVTIKA OLEVPLUEVO Kol KOTOAAUPAvVEL
apketd guPfaddv. O Hhokog yopog Asttovpyel wg Zaovn avacyeomnc,
mapEyovtog Oepuikn mpootacic, MYOTPOCTAGIO KAT., GTOV GLUTOYY|
(mpomv) eEmtepKd toiYo TOL KTIPioL. AVTOG 0 TOTOC TNG KOTOUGKELTG
OTAVTATOL GUYVA GTN YOPO HAG 6€ BEPAVTIES KATOIKIDV, KATACTNUATOV
KAm. mov €yovv yivelr «Beppoknmio» ek petrotponng. Emi mAéov tov
OeplIKOY  TAEOVEKTNUATOV TOV, O MAWKOS YDOPog oSLUPGAAEL otV
NYOTPOoTAGia Kol AvEAVEL TO @PEAIO eUPadov Tov kTipiov (Ew 14).
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Ew. 13. TTopdderypa e(p(xpu(;yﬁg HAoko0 ydpov, oe katotkio

e Yolootdowo

Khoowég pnébodot yia v avénon 166ov e OepUOLOVOTIKNG
OCOV KOl TNG NYOMOVOTIKNG KOVOTNTAG VLOAOCTACI®V €ival 1) n ypnon
OTA0V VOAOTIVOKO NE EVOLAUESO KEVO KOl SLLPOPOTOINCT UETAED TV
300 PUALMV T.Y. O TPOG TO TAYOG TOV KOl W) 1 EMUEANUEVN aOPpatn
TOV OPUOV.

o amotelecpatikdOtepn 0mdOS00N TOV VOAOGTOGI®MV givor
duvatov, 6€ GLVOVOGUO UE TIC KAACIKEG pHeBodovg, va ypnoiporomovy
KOl o TPOGPAUTEG TEXVIKES,. TETo1EG TEYVIKEG TEpAapfPdvouv TN ypriom
0QevoS  OEPROSLOKOTTOUEVOV  OLOTOUMV TANICIOV  KOU  QQETEPOD
“avVTETKOAATOV” VOAOTIVAK®V (laminated glass). Ot
Oepuodiakontopeves dwatouéc Paocilovion ommv apyn ™S Oepuikng
dtokomng Tov TAouciov (Kdoog) eved gival aveSdpTnTeg TG NYOUOVOTIKNG
G  GLUTEPLPOPAC. Ocov oa@opd o6T0VG  “OVTETIKOAATOVS”
VOAOTIVOKES, OVTOL amOTEAODVTOL amtd EMAAANAG QUAAD VOAOTIVAK®V
EMKOANUEVA PETAED TOV KATAAANAQ, DOTE VO EMLTVYYAVOVTAL OVTIGTOL O
TAEOVEKTNUOTO. X€ OVTOL TO TAEOVEKTNUOTO OCULYKOTOAEYOVTOL 1)
avafdaduion g OBepuikng ocvumeppopds tov vaiootaciov, 1 Peitimon
TOV oLVONKOV QUOIKOD QOTIGHOV, 1 a0ENCT NG MNYOLOVMOTIKNG
KAvOTNTOG OTNV TEPLOYN] TOL GLVTOVICUOV GLUPBGAAOVTOC €TOlL GTNnV
avtipeTtomion OopOfov UHe YOUNAEG GLVIGTMOGCEG TOV (QAGCUOTOS, KAT.
KoatdAAnAiog ouvvovacuog tov oavtictolyyowv TOmov  “ovIeEmKoANToV”
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VOAOTIVAK®VY, €lval duvatOV va EMTOYEL VOAOCTAGLO TTOL KAVOTOLOVV
TOVTOHYPOVA TOAAATAEG TEPIPAALOVTIKES OVAYKEC.

O ovotépo  pébodor  PBeAtimong  vorootaciov
voBetodvtor amd ™ cvyypovn voupobeoio Bepuikne amddoong KTipiwv
[17], n 0e EAAnviK moAtteio mopEyel otkovoulkd KiviiTpo 6TOVE TOAITES
™G Yy TV avoBaOuon g 110K oiag Toug HE TETOLEG TEYVIKEC.

JVOTHHOTE  VTOOOU®Y TOVL KTIPiov
(infrastructure)

2€ EQUPLOYT OVTAOV TOV CUCTNUATOV, LEPIKEC GVVNOELS TPUKTIKES
oL vioBeTovvTal elval o1 e&ng.

e Yyotinato 0Eppravonc/dpociopnov

To xKloowd ovotiuote 0éppavens Kot OpociGuovy Tov
KTipiov pe pé€co petagopds e Oepudtntag, to vepd M TOvV 0€pd,
anoviovtal oty EALGda non amd v mepiodo tov pesomorépov. Tig
TPOGPUTEG OEKOETIEG TOV O EAEYYOC TNG OEPLUKNG CLUTEPIPOPAS TOL
KTpiov o€ oyéon He TNV  €EOKOVOUNOT) EVEPYEWNS UMNKE OF
TPOTEPOLOTNTA, TO. GLOTHUATA aVTE avabempnOnkay, eEeAlyOnrkav Kot
gywvav avtikeipevo g oyetikng vopobeoiag [17]. [apadeiypata avtng
™G eEEMENG elva 1 vioBETnon avtdvoung BEpuavong avd 1okt Gia,
Oeprokpaciakav (ovav KTipiov, cuoTNUATOV YOENG BEpravong, KAT.

Oumg, n vobétmon ko €EEMEN TOV AVOTEP® GLGTNUATOV
€QEPE GTO KTIPLO KOl TO TOPATPOIOVTIO ALTMOV, OTMS N NYOPVITOVCT] TOV
eviote, elvol aioOnt Wwitepa péca amd To avolkTd mapdbvpo To
KaAokaipt, 1 ékhvorn avemBounng BepudTnTog TNV ATUOCPUPO TO
KaAokaipt, Kol cuyvd, ot ovTioneOnTikéc encuPfAcels 6To KEALPOS TOL
KkTipiov. Térowa mapadeiypoto cuyva eival, ot LELOVOUEVES EEMTEPIKES
KMUOATIOTIKES LOVAOES, o1 TUPYOoL YoENG, KA. (Ew. 14). H xoatdAinin
eMA0Y ™G BE0MG TOV CLGTNUATOV AVTOV, Eivar SLVATOV Vo GLUPAAEL
ONUAVTIKA 6TOV €AEYY0 Tov BopvPov mov elompdrteTon amd o KTipLo.
[Ma mepartépw Eleyyo Tov BopHPov, gival dSuVATOV TO. GLCTHHATA QLT
Vo gtvon €podtacéVa e NYOKAAVTTTPES KAOMG Kot VoL pEPOVY EAUGTIKA
napeuPocpato ota onueic. oTPIENG TOV ML OOMUKAOV GTOLXEI®V TOL
KkTipiov. Oleg o1 mapomdve emA0YEG EAEYYOV TOGOV TNG NYOPVITOVCTG
ocov Kot NG Oepukng amddoong Tov KTipiov, €ivol oyeTiKeég Hetacn
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TOV  KOU  OVOVTIPPNTO, OTOTEAOVV  OVTIKEIUEVO TOL  GLVOAKOV
OPYLTEKTOVIKOV GYEOLOGHOV.

Ew. 14. TTapdderypo peonupptvov varocstaciov ektedsipévon o
niokd Oepuikd @optic to 0€pog, 10 omoio @épel  eEmTEPKN
KMUOTIOTIKY]  HOVAOQ: OLTH] GUVIGTO TNy MNYOPPUTAVONG GTNV
wpdcoy” Kot owbaipetn eméuPacn oToV aPYITEKTOVIKO GYESUGUO.

o DOTOPOATAIKA, AVENOYEVVTPLES KoL YEMOEPRiQ

[Tepartépm, cuoTUATO GLAAOYNG KOt AEI0TOINGNG EVEPYELOG OO
10 mePParrov, elvor To EOTOPOATOIKA, Ol OVEUOYEVVATPLIEG, TO
vemBepuikd cvotnuote KAT. Avtd pmopovv va €govv  OeapoTikn
GUVEICQOPA GE OWPEAV EVEPYELD, EKUETOAALEVOUEVE AVOVEDGILESG
(QULGIKEG TNYES EVEPYEWNG, OGS 0 NAL0G (MAopdveln), o dvepog (pon
TOV OVEUW®V), TO VITESOPOG (BepKT adpAVELD TOV £0GPOVG), K.GL.

Ewdwotepa, 1o @TOPoATOIKA GVGTINROTE £TUYOV OTOOOYNG Kot
oTHPIENG, HE KivnTpa yloo TNV €YKOTAGTOOT KOl EQUPUOY TOV OTIS
Katd tomovg meproyéc g EAAGdag. H Aertovpyio ovtov tov
CLOTNUATOV KpiveTon oYeTIKE aBopLPn.

Ov avepoyevwTpleg amotelovv eEEMEN TOL  TAPAUOOGIAKOD
aVELOUVAOV OTIG MeGOYElOKEG YDPES KOl YPNCULOTOLOVVTOL Yl TN
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GLAAOYN OOMKNG evépyelag kot aélomoinon avtng. Awaxpivovtol o€
dpOPOLG TOTTOVG Kot O1dpopa LeYED.

[Moapompoidv g Aettovpyiog NG OVEUOYEVWNTPWG E£ivor 0O
B0pvPog kot ot kpadacpoi. O exmeundpevog 06pvPoc pmopel va
vrayBel oe dVO KatNyopiec, avdroya UE TNV TPOEAELGT] TOV, OMNANOT
UNYoviKog kot agpoduvapkos. O mpotog, mpoépyeTon omd T
TEPIOTPEPOLUEVOL  UNYOVIKG cvoThuote Kot givor  dvvotdv  va
elayrotomonBel pe e€apyng oxediaon. O dedTEPOG TPOEPYETAL AT TNV
TEPLGTPOPT] TV TTEPLYI®V Kal glvor 6TEVIG LOVNG TOL PAGUOTOG, UE
ATOTELEGLOL, OVOAOY®G TNG OVELOYEVWNTPLOG, Vo yivetal eEopetikd
evOYMTIKOG avtdg o BO0pvPoc umopel vo eleyyBel pe mponyuévng
HOPONC MYOKAAVTTPES, Ol omoiec evBapplivouy v mTPdSANYM TOL
PEOVTOG AVELOV, EVD TaTOHYPOVO atocBEvouy Tov Tapayouevo Bopvfo
ntepuyiov kot glvor duvatdév va  eviaybodv GTOV  apYLTEKTOVIKO
oyxedacpo. TELOG, Yoo TOV EAEYYXO0 TV KPOOAGU®Y, GLVIGTATOL 1] YP1ON
AVTIOOVITIKAOV TEAUATOV TNV £0pACT) TNG AVEUOYEVVITPLOG ETL TOL
KTIpiov.

Onov 1o avotépm pétpa dev eivarl emapkn, o B0pvpoc amod Tig
avELOYEVVITPLEG elval duvatov va edeyyDel mepattépw, pe ™ ypnon
KAUGIKOV TEXVIKDOV NYOTPOSTUGIS (NYOUOVAGELS KAT.) TOL KTipiov.

‘Eva dAA0 HEOVEKTNUO TOV OVELOYEVVITPLOV E€IVOL 1] OMTIKN
EVOYANGT TOV UopEl Vo SNULOVPYEITOL OITO TNV KIVNOT TOV TTEPLYIOV
KOL TNV EVOAAOYT] OKLAG/QPOTOS 7oL TPOPAALETAL OTIS OAMEVOVTL
npocdyelc Tov ktipiov. (flickering effect).

I"a tovg mapamdve Adyovg N Eviaén TOV aVELOYEVVITPIDY GTO
KTIP1Oo omalTel TPOGEKTIKO QPYLTEKTOVIKO GYEOIOGLO.

IewBeppio | yeOepuikn evépysra elvor M Quoikn Oeppuxn
evépyelo mov dwfétel 10 £00poC KoL opeileTon ot Oeppuxkn tov
adpdvela. H cuALoyn avthg ¢ evEPYELNG Kol 1 LETAPOPE TNG OO TO
VILESOPOG GTNV EMPAVELD, YIVETAL HECO PEVUATOV OEPA 1) VEPOV: Y1d
TO0 GKOTO OVTO AVOTTOGGOVTOL GTO VIESAPOS TOL KTipiov aywyoi. H
pon eivan gite Quoikn, eite unyovikd vrofonboduevn: otn devTEPN
nepintoon o B0pvPog mov mapdyeTat amd TIC TVYXOV AVTALEG LETAPOPAC,
yperaleton KatdAAnio éieyxo. H yewbBepuia, éxer Pper televtaio
OPKETEC TAOTIKES EQOPUOYEG OE KTipLaL.
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XoumnEPaonaTo,

Méoa amd v avotépm avackonnon eriefordvovtal o eENG:

1) Yndpyoov Kowég apyés Kol TEYVIKEG oYeOLASHOD UETOED
SOLPOPETIKDOV TEPIPAALOVTIKDV TAPAUETPOV TOVL KTIPIOv, OT®G 1 TEYVIKN
m¢ «Cdvne avaoyeono» (buffer zone), o vopog g «palac» KAT., TOv
EYOVV EQAPLOYTN TOCOV GTO GYESGUO OEPUIKNG AmdOOGN G OGOV KOl GTOV
OYESOCUO MYOTPOGTAGING TOV KTIPIOL.

i) E@” 6c0ov &xel yiver kataiinin mpofreyn 610 TG0 TNG
NEAETNG, Ol 101ec TEYVIKES OYeOONOD oLYvA &ivar dvvatdv va
AELTOVPYOVY GUVEPYNTIKA, OGOV aPOpPd TOGOV GTNV NYOTPOGTUGIH OGOV
KoL otV Oepuikn anddoct Tov KTipiov.

1) Ocov agopd otig un-radnTikég pedodove TUPUYOYNS KoL
e€oKkovounong EVEPYELNG, KOVA TPOPANUATO TOV OVOOEIKVOOVTOL EVOL:
a) N EAMEWYN QQOHOIMONG TV GYETIKAOV GULOTNUATOV GTOV 0pPYLKO
OPYITEKTOVIKO oxedocnd kot fB) M MyoppOmAven: HOAOVOTL TEXVIKEG
HEUOVOUEVNG AVTILETMOMIONG TNG MNYoppLTaveNg elval dtobéotpeg, exeivo
mov eivan kploywng onuociog etvar n éviaén avtdv otov €€ apyng
oxedlooud ToL KTIPiov, yio AOYovg otkovopiag Kol BeATioTomoinong g
amdO0CNG TOV.

H ypiion teyvikdv ko pebodwv mepipailovtikod oyediocuon, mov
glvor OuvaTOV Vo, AEITOVPYNCOVV GUVEPYOTIKO HETAED TV, UTOPEl Vo
oLUPAAAEL GTNV OWKOVOUIKT Ooyeipion tov KTipiov kot Peitimon g
Gveomng Tov YPNOTN GTO YOPO. AVTO CNUEPQ, TEPIGGOTEPO ATO TOTE, Elvar
OTOPOETNTO Y10 TNV OVTILETOTIGT TOCOV TNG TEPPAAAOVTIKTG Kpiong 66OV
Kot TG otkovoulkng. EE™ dAAov 10 mapamdve ek@pdlel Tig cOYYpoveg
TAGELS TNG OPYLTEKTOVIKTG, TOV GTOYEVEL GE U0 TIO OAGTIKN TPOGEYYLoT
GTO GYEOLOGNO.
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