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AvTikeipevo TnG AImAwpaTIKAS Epyaciag

To avTIKEINEVO TNG DITTAWMATIKAG £pyaciag gival n HEAETN UTTOOKAPWY KATOIKIWY yUpPW
amd éva peYAAo Kevipikd aiBpio Aiyo o £Ew ammd TN AGPICa KAl N £EEpEUVNON TwY
AEITOUPYILOV KAl TWV CUVOECHWY TTOU dNUIoUPYoUVTal GE Eva TTEPIBAAAOY LE TTOAAATTAG
emmeda kaAToiknoNnNg Kar evaAhacoodpeva emireda 10iwTikéTNTAC. MapdAAnAa, didetal
IDICITEPN EMPACN CTOV TTEPIOPICHO TOU EVEPYEIAKOU ATTOTUTTWATOC TOU CUYKPOTAMATOC
MECW TOU OXEDIACUOU KAl TNG OTPATNYIKAC TOTTOBETNGNG TWV KATOIKIWY, £T01 WOTE va
BeAtioTotroINGei n diatApnon TS evépyeiag ammd 10 £0aQPOoC Kal n TTpooTacia amd Tov
Avepo kal TNV NAIGKI akTIvOROAIQ.

TotroBecia

To oikétedo Bpiokeralr 1 km arrd 1o MavemoTNUIakd vOoOoKoUEio TG Adpioag, Aiyo £Ew
atmd Ta vOTIOOUTIKA Opia TS TTOANS. H TTepIoXn yupw atrd 1O oIKOTTEDO atToTeALiTal aTTd
HeyAAa aypoTeddxia e KaAMEpYEIES. Ta TEALUTaIO XPOVIQ £X0UV apXicel va KAvouv TNV
EMPAVIOT TOUC KQI KATOIKIEG.

MovTéAo Asitoupyiag / YTé0son Epyaciag

Méca o610 OIKOTTEDO aUTO Ba AEITOUPYACE HIa CUyXpPovn €KDOXH TOU TTOAU-YEVEIQKOU
HovTéAOU TTOU OTO TTaPEABSY cuvavToucape Katd Bacn otnv EAANvIKA kaBnuepivotnTa.
‘ET01 €xoupe OUO véeg OIKoyéveleg Ceuyapiwy hE duo TTaidid 10 KabBéva kar duo TTio
NAIKIwpéVA Jeuydpia TTOU KAAOUVTAl v CUMBILUCOUY KAl VA UTTOOTNRIEOUV O évag Tov
GANOV, KPATWVTAC OTEVEC OXECEIC METAEU TWV HEAWY TOUG.

210 TTAPEABOV o1 OXEoeic auTég Oev ATAV ATTAPAITATWG EINIKPIVEIC GAAG ATav KAl
atroTéAeopa TNG oIkovopiKAG duoxépeiag. Opwg Kal onuepa avadeikvueTal HIa TETOIN
avaykn, av éx1 atmAwg n avaykn va BPIickeTal 0 Evag o KOVTA GTOV GAAOV.

Tpé1rog AsiToupyiag kKal ZupBiwong

Autri n ocuuBiwon ¢ ASITOUPYE PE TOUC OPOUC TOU TTAPEABOVTOC GAAG aKOAOUBEI TIC
avaykee NG £mmoxng. Ma tov Adyo autdv yivetal TpooTraBeia yia tn di1aBdabuion 1ng
IDIWTIKOTNTAC atrd TO KEVTPIKG QiBpIo/auAr TTPOC TNV KATOIKIA Kl 0T CUVEXEIA TTPOC TO
IDICITEPO AiBPIO TNE KABE KATOIKIAE GAAG Kl OTOV UTTEPYEIO XWPO TTOU DIABETE

Zrpartnyikq Tomrodsoiag kol Evepyeiakn E§oikovéunon

H tomoBecia pe TNV uwopeTpiky dlapopd e€mAEXONKe €€'apxAg, woTe va divel
duvatoTnTa yIa TOTTOBETNON TWwV KTIOMATWY Of eAaPpwg dlagopeTika emireda. O
TTPOGAVATOAICHOG TOU OIKOTTEQOU KAl N TOTTOBETNON TwV KATOIKIWY MECA O& auTo, £yive
HE TTPOBOECN TN MEYICTOTTIOINCN TOU QUOIKOU QWTICHOU, 600 autd emTPETTETAI O £va
UTTOOKAPO GUYKPOTNMA TTOU TO MHEYOAUTEPO HEPOG TNG TEIXOTTONAC TOU PPIiOKETAI GE
ETTAQPN HE TO £DaYOC.

Bepaiwg, n HeyaAUTEPN TTPOCTTIABEIA £yIve OTNV £§100pPOTTNON LETAEU TNG IKAVOTTOINONG
NS AVAYKNG YIA ETTIKOIVWIVIA TOU ECWTEPIKOU KAl TOU EEWTEPIKOU XWPOU Kal TNG AVAYKNG
YIO TTEPIOPICHO TOU EVEPYEIAKOU ATTOTUTTWHATOS Kal TN dlatApnon evépyeiag HECW Tou
€0GQouUg, TO KAAOKaIpI AAAG Kal TO XEIMWYA, KATI TToU Ba BonBAoel TO ouyKpdTNUa va EXEl
TTOAU XaunASTEPEG ammaItioelg o€ evépyela. Emiong, pécw TN dilaudpowong Tou



KEVTPIKOU OAAQG KaIl TwV TTIO IDIWTIKWY Qifpiwy pe DEVTPA Kal UTA Kal TNE oXediaong Twy
KATOIKIWY WOTE va Eival EUKOAOG O DIAUTTEPAC AEPIGHOG, divovTal o1 TTPOUTTOBEGEIC YIa
éva aveto TTEPIBAAAOV, Bpocepd TO KAAOKAIPI KAl EUKOAQ BEPUAIVOHUEVO TO XEIMWYA.

H PEAETN TWV EVEPYEIOKWY avaykwy £yIve HE povteAotroinon oto mpdypapua Design
Builder. Xpnoiuomroménkav o1 mpodiaypagéc mmou opiel 0 KIEv.ALK yia TG TIMES
AEPICUOU, XPNOTWYV KAl QWTICHOU. EXOVTAC TEAEIWCEI TN HOVTEAOTTOINGCN TWV KTNPiwy
TWV KATOIKIWV TNG MEAETNG, aAAdxBnkav Ta Uvalue woTte va cuvavtwvTal Ta EAAXIOTA
opia tmou opilel o K.IEv.A.K. (HOVTEAOTTOIWVTAS OUCIAGTIKA TO KTAPIO avagopdg). ETol
givar duvati n AuUECN OUYKpIoN Twv OJIAyPaNHATWY  BEPUOKPACIAC, EVEPYEIAKAC
amaiTNoONG Kal QopTiou TNG KABE KATOIKIAG EEXWPICTA yIa va QAvEl TTOGN £E0IKOVOUNON
evEpyEIag TTETUXAIVEL £vag TETOIOC OXEDIQOUOC KAl va CUYKPIBOUV Kal Ta MEYEBN TNG
O1a0TaGI0AGYNCNG TOU CUCTAUATOC.

TeAIkd, Oev egival pévo 10 BEUQA TNG OIKOVOMIag o€ evépyela Kal KOOTOC aAAG auTtd TTou
TTPOCGQEPEI WIA TETOIA UTTOOKAQPN KATOIKIa €ival n TOAU xaunAn augouciwon Tng
Bepuokpaciag katd mn dIdpkeIa Asitoupyiag Tou. Autd ogeileTal oTnv adpdveia Tng Palag
TOU £0APOUC OAAG KaI TNEG KATACKEUNG, KATI TTOU TO KTHPIO avapopdc e dabETel.
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The Subject of this dissertation

The focus of this dissertation will be in the research and study of an underground
housing complex based around a large atrium, just outside of the city of Larisa and the
exploration of the links that are created in an environment with multiple floor levels and
varying degrees of privacy. At the same time, great consideration is being put into the
size of the complex’s energy footprint and the strategical planning of the houses so that
the earth’s capacity for conservation of energy is being used, along with the provision of
wind and solar-ray shelter.

Location

The site is located 1km from the University Hospital of Larisa, just outside of its south-
western borders. The area around the site is mostly comprised of large agricultural
fields. The northern part of a hill has been selected as the site, so that it is protected
from north chill winds and to provide the necessary incline so we can bury the housing
complex underneath but still have space to create small elevations between areas.

Case study

In this site there will be modern version of a multi-generation family, which is a model
that was the norm in the Greece’s recent past. In this case we will have two families with
two children each, living alongside two more elderly couples. These people are going to
live together to help and support each other, while strengthening the family bonds.

In the past these relations were not necessarily the product of care and honesty, but in
some cases were a need to overcome the hardships of life. Such a need also begin to
be identified in this age, if not only the need to be closer to each other and to family.

Function and Living

This symbiosis doesn’t function in the same way as in the past, but follows the rules and
needs of today. For this reason, we strive to create a gradual change in privacy, from the
central courtyard to the main housing area and from there on to each house’s private
courtyard and then to the space above ground.

Topography of the area and Energy Savings

The site, with its difference in elevation, was purposely chosen in order to provide the
incline needed for the arrangement of the houses in such a way that it would create
levels. The orientation of the site and of the houses in it, was informed by the natural
properties of the area, to maximise natural lighting, however that may be achieved in an
earth sheltered building, the larger part of which is in direct contact with the ground.
However, the greatest concern was to strike a good balance between satisfying the need
for connecting the inner with the outer space and the need to minimise the houses'
energy footprint while maximising the conservation of energy that the earth amply
supplies. Moreover, the courtyard and the generally narrow depth of the house floor
plans, cross-sectional currents will encourage the circulation of air, providing drafts
during the summer.



The energy study was done by constructing the 3D model inside Design Builder, an
energy evaluation program. The minimum requirements by the Code of Energy
Performance of Buildings (K.EN.A.K) were used for infiltration, HVAC air supply,
number of people and required lighting. After finishing all the buildings' energy
evaluation, the U values get switched with the minimum allowed values, thus creating an
energy model of the reference building (minimum allowed values for our building). This
way, it is possible to directly compare temperature diagrams, energy demand and loads
for every house individually, so we can get a better sense of how much energy the
building is going to be saving, along with the size of the HVAC required in each case.

Ultimately, it's not just about energy savings and cutting down the cost of running. An
earth-shelter provides comfort with ease, in the form of very low air temperature influx
throughout the year, when compared to a regular building. This is the effect of the
energetic inertia of the earth's mass and also the thermal mass properties of the
building, something reference building does not have.
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Avuakeipevo g Avtwupantiking Epyaociag

To avnikeipevo 1o omoio mpayuatevetal 1 SIMAMUATIKY £pyacia eival n HeAETn LITOCKAPWV
KATOIKIQV YUP® a0 &va HeYAaAo KevTpiko aiBplo Alyo o e€m amd T Adpioa kal n eepevvnon
TV AEITOVPYIOV KAl TOV OLVOECUWV TTOV ONUIoVPYOLVTAL Oe &va mepiPaAAov pe ToAAQTAL
emimeda katoiknong kol evaAlacooueva emineda 18iwnkotntag. ITapdnAa, didetan 181aitepn
EUPAOoT OTOV TEPIOPIOUO TOU EVEPYEIAKOD QMOTUNMWUATOS TOU CUYKPOTNUATOS HECH TOU
OoXed1a0UoU KAl TNG OTPATNYIKNG TOTMOBETNONG TWV KATOIKI®V, £T01 woTe va BeAtiotomoinBel n
Sratpnon mg evépyelag amd To £8a@POog KAl N MPOCTACIA A0 TOV AVEUO KAl TNV TALOKT)
axkTivoBoAia.
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TomoOeoia

To owkomedo Bpioketal 1.00 km amod o Iavemomuiako voookoueio g Adpioag, Atyo €5 amo
Ta votodutikd Opla Mg moAng. H meploxr) yopw amd 1o owdmedo amoteAeitar amd peyaia
aypotepayla pe kalgpyeieg. Ta tehevtaia Xpovia €xovv apyioel va Kavouv Ty eUPAvIOoT] TOUg
Kal KATolKieg.

EmAéyxOnke 10 vOTIO TUNHA evOg AOPOV, MOTE VA TPOOTATEWEL TO CLUYKPOTNHA atd Bopelovg
avepoug kal va Bondroet v TomobEon Tov Héca Ot Y1), UE H1a VPOUETPIKT Stapopd 6.00m.

Tavopayukr Aoy Tov OLKOTESOL Grov elvat ep@avg Kat 1) KAIoT) Tov £84poug



Movteio Aertovpyliag / YrroOeon Epyaociag

Meoa o1o 01k0medo avTo Ba Ae1TOVPYNOEL Ul oUYXPOVT EKOOXT TOV TTOAV-YEVEIAKOD LOVTEAOU
7OV OTO apeABov cuvavtovoape Katd faon oty EAAnvikn kabnuepivomta. 'Etot éxovue 5o
veeg okoyéveleg Cevyaplov pe dvo maildid 1o kabéva kal Gvo o nAtkiouéva guyapia mov
KaAOUVTAL va ouuBliooouy Kal va LITOOTNPIEOLVY 0 &vag Tov AAAOV, KPATOVTAG OTEVES OXEOeIg
UETAED TV UEADV TOVC.

210 mapeABOV 01 OYeoelg aUTEG Bev NTAV ATAPAITNTOE EIAKPIVEIC AAAA NTAV KAl ATOTEAECUA
Ng o1kovouIkng Svoyepelag. ‘'Opme kat onuepa avadelkvieTal Hid TETOIA AVAYKN, av OX1 ATTAGC
N avaykn va Bpioketal o &vag mo KovIA OTtov AAAOV.

Tpomog Aertovpyiag kat Zvufioong

Avt n ovuPinon 8e Aettovpyel pe Tovg 6povg Tov MapPeABOVTOg AAAA akoAovBel Tig avaykeg
g emoxng. [a tov Adyo avtdv yivetar mpoomaBela yia ) Siafabuion g 181w tikdTTag amo
TO KEVTPIKO aibp1o/ AT TPog TNV KATOKIO KAl OTN CLVEXELA TTPOC TO 181aiTeEPO aibplo ng kabe
Katolkiag aAAd kal otov vmepyelo Ywpo mov Stabétel. 'Etol &yovue pia petdfaocn and 1o
dnuooto mpog Tov 1IS1IHTIKO XWPOo KAl Eava o &vav NUI-ISIOTIKO Kal 0T ouveyela nui-Gnuocio
XWPO pe Vv omola £kBeon oe Bedoelg ka1 evoyAnoeig pmopei va onuaivel 0An avt n Stadoyn.

Me tov ogfaouo e 181wTKOTNTAS TNS Kabe otkoyevelag Eexwplotd, aAAG kat tnv duvatotnTa
yia Kowvn {r), avamtiooovTal TPOoUMOBECELS V1A VYielg OXECEIS AvVAUEDA OTA UEATN TWV YEVEDV
avTrg g Stevpupuévng otkoyeévelag. Ia v 1IKavomoinon auTov TV avaykov 1 kabe katotkia
&xel amd &va Hikpo aibplo, Eva voyelo mov Ba VITOOTNPIfEl KLVPING avaykeg Puxaywylag Kal
Evav VITIEPYELD XOPO Ue UEYAAN Srapdavela yia AUEOT eMKOIVOVIA Ue TO EEMTEPIKO MePIPArAov
yia Siafaoua, epyacia kat maryviot.

"Eugpaon 866nke kat otn Snuiovpyia emkovoviag tov 00 HEYAADTEP®Y KATOIKIWV, OX1 UOVO
UEO® TOV KEVIPIKOU aibplov oA kal peow Twv 8Vo Sevtepevdvinv aibpiwv mov diabetel n
kGBe pia. Extog amd 1o 81kd Toug Mo amopovouévo aibplo, vmapyel k1 &va 6evtepo. ZTnv
EvOoT|] Tovg, KATK amd v SuTikn KAlpaka mov odnyei oto @uoko emimedo g eddgoug,
dnuovpyeitarl évag mo dnuootog kabiotkog xwpog. Elval opatog ev ugpel amd To KEVIPIKO
aibplo, aAAG elval KpLpPEVOS oW Ao YAUnAT @UTELON KAl aAAayT) emmedov pe KAlpaka 1m.
AnuiovpyolvTtal AOUMOV UIKPES YWVIEG, OTOL YiveTal KATL Sla@opeTikd o uia evolaueon
KaTtdotaon 1810 TKOTNTAG.



KATOWH EMINEAOY KATOIKION



Trpamywkn TomoOeoiag ko Evepyeraxrn E€owkovounon

H tonoBeoia pe v vyopetpikn Stapopd emAéxbnke e€'apyng, wote va divel  Suvatdmra
yia TomoBETon TV KTONATOV 0 eAappmg drapopetika emimeda. O mpooavatoAlouog Tov
01KOmESOL KAl N TOTOBETNON TWV KATOIKIOV HECA O AUTO, &ylve e Tpobeon T Hey1oTomoinon
TOU (QUOIKOD @®TIONOV, 000 QUTO EMTPEMETAL O &va LIOOKAPO OCUYKPOTNHUA JIOU TO
HEYAADTEPO UEPOG TNG TELYOTOlIAg TOV BpiokeTal o ema@r) pe To 8aPog.

Befaiwg, n peyollUrtepn mpoondbela gytve omy e&looppdanon HeTadh g 1Kavomoinong mg
AVAYKNG YIA EMKOIVOVIA TOU E0WTEPIKOD KAl TOV EEWTEPIKOV YMPOL, APA KAl VIAPEN
Stapavelag pe 0,1 CUVETAYETAl AUTO YA TNV EVEPYEIAKT) AOdo0n TV KATOIKIMV, KAl TG
QVAYKNG Y1 TTEPIOPIOUO TOV EVEPYEIAKOV QUTOTLIOUATOS Kal TN Sratipnon evépyelag HEo® TOU
edapovg, To kalokaipt aAAd Kal TO XEIUOVA, KATL Tov Ba fonbnoel To cuyKpOTUA va EXEl TTOAD
XaunAotepeg amartnoelg oe evepyeta. Emiong, peowm g S1apop@mong Tov KEVIPIKOU aAd Kat
TV Mo 10O TKOV aifpiov pe d&vipa kal QuTA Kal Tng oxediaong TV KATOIKIOV WOTE va glval
eVkoAog 0 Slaumepng aepiopog, divovral ot mpoiumobeoelg yia éva aveto mepifdilov, Spooepd
TO KaAokaipt kal evkoAa Bepparvopevo To Xelumva.

T e e e e e s

Hhakd Sidypappa pe diaypappud pe Ecotect Ymnohoyiopog ouvieieoth okiaong pe Solar Tool



H povrtedomoinon yia Tn HEAET TWV EVEPYEIOKMV QAVAYK®V €ylve OTO mpoypaupa Design
Builder. Xpnowomo6nkav ot mpodiaypagég mov opidel o KEv.AK yia Tig TIpég agpiopov,
XPNOTOVKAL POTIGUOD.
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Aldypappa oWy BEpUOKPACLWOY avd NUEPA (EMavw), KaBwg Kat Ta KApaTLKG dedopéva TG epLoxng (Katw)

"Exovtag TeAeimoel TN HOVTEAOTIOINOT TV KTNPIOV TOV KATOIKI®V TG MEAETNG, aAdOnkav ta
Uvalue wote va ocvvavtovtal ta eddylota opia mov opilelt o K.Ev.AK. (povtelomoimvag
OVOIA0TIKA TO KTNPlo avapopdag). 'Etol eival duvath 1 Quecn oUykplon Twv SiaypauuatoV
Bepuoxpaociag, evepyelakng amaitnong Kat gpopTiov ¢ kaBe katokiag Eexmplotd yia va gpavel
7TO0T eE01KOVOUNON EVEPYELAg TETUXAivEL Evag TETO10¢ oXedlaoudg Kal va ouykptBoly kal ta
peyetn g 81a0Tac10AdOYNoNG TOV CUCTIUATOG.

To evvwolaxo kal oTig SVo MEPUTTMOOEIS Elval, TWE AKOUN KAl TO KNP0 AVAPOPAS EXEL TTOAD
HiKpT) amaitnon yia Wogn, kam mov eival emakoAovbo g amd@aong Eva oA HEYAAO HEPOS
TOV OUYKPOTIHATOG VA KAADITTETAL QITO TO £8QPOC.



Ye OAEg TIG MEPUTTMOELG Ol KATOIKIEG AEITOVPYOUV KAADTEPA ATIO TO KTIPI0 Avapopag, AOYm NG
Bepuikng padag mov mpoPAepOnke, g HeyaADTEPNG LOVOONGE OTA OTOLXEIA TOVE, OTNV EMAOYT)
VOAOTIIVAK®OV HE VPNAT] AVTIOTAOT OTNV aKTIVOPBOAQ KAl OTN OTPATNYIKN £TA0YN OKIAOTPWV
Kat TpoPoAmv 6mov elvan peyain n €kBeor otov NAto.

KTHPIA YO MEAETH

Doprio O ppavang Soptio Wolng Miéywoto @oprio AnmTougeve TuoTnua
kWh/m kWh/m~* w/m-* kW (npooaiénon x1.2)
Kifpio 1 (350m*) 5700 %10 24 B0 10.50
xtipio 2 (238m’ (1.60 4N 27.10 170
kmpio 3 (350m?) 56.36 6.55 2524 10.60
xmpo 4 (2 3I8m*) 6276 147 2.1 7.90
KTHPIO ANA®OPAI
@optio O ppavang @oprio Yolng MiyioTo PopTi AnonTouy aTnUC
kWh/m* kWh/m?* W/m kW (npocaiénon
Ktngo 1 (350m B5.60 .30 37
K11 am*) 5.5 .73 18 1.06
i1 8 1.On 647 1730 0.6

210 KTPo 2 10 @optio Beépuavong vmoroyiletar ota 61.60kWh/m2 oe olykpion ta
95.50kWh/m?2 tov kmpiov avapopag tov, dnhadn 36% Ayotepo. Ta voluepa yia T Pogn
eival aviotoiywg 4.21kWh/m?2 kat 4.73kWh/m2. H pikpn avtr) Sta@opd kat ot YApnAES TIHES
yia ™ Pouén ogeilovtal ot otabepn Bepuoxkpacia tov edagoug kal g dratnpnong g oe
XauNAQ emimeda 0 OYEOT e QUTIV TOL agpa, AOY®m Kal Tov BuBiouaTog Tov CUYKPOTHATOG O
auTo, kablotwvtag Ty YPO&N aypelaotn, eKTO¢ amd TV MEPIMTOWON TV VIEPYEINV SWUATIMV.
To amoTtélecua eival To ATAITOLPEVO cLOTNUA va dltacTtaciohoyeital ota 7.70kW (€xet yivel
TPOCAVENCN NS TAEEWS TOV 1.2), VM TOL KTNPiov avapopag va eival 11kW.

BePaiwg, Sev eivar povo to Bepa tng okovouiag oe evepyela Kal KOOTO¢ QAAA KATL JOU
TPOCPEPEL UIA TETOIA VITOCKAPT) KATOIKIA elval 1) TOAD yaunAr avéoueinon g Beppokpaciag
kata ) S1dpkela Aertovpyiag tov. Avto ogpeiletal otnv adpavela e padag Tov edapoug aAAd
KAl TNG KATAOKEVNG, KATL IOV Sev £Xel TO KNP0 avapPOopAg KAl JTOV CUVETTAYETAL UEYANDTEPEG
avéopeimaoelg g Bepuokpaciag.



