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Apyd Ba Bgra va. evyapiotom Wwitepa v exifrémovoa kobnyitpa pov, Ap. Tovia Ovovppiov
v TV KoBodynon, Tig xp1oies GuPPOvAES Kot TN Guveyn VTOGTHPIEN KaB’ AN TN S1APKELN TNG
ekTOVIIoNG NG epyociog. EmmAéov, Ba 10ela va. evyaptot)om Tovg KabNnynTég Lov Kat To
AKOOMUATKO TPOCHOTIKG TOV TUALOTOS Y10l TIG YVAOELS KoLl TAL EPOd1 IOV Lov Tapeiyav. [dwitepeg
EVYAPIOTIEC OPEIA® GTNV OKOYEVELL [LOV Y10l T O10pKT) GTHPIEN, TIV VTOUOVI KL TV EVOAppLVeN
OV OV TPOGPEPAV OO AVTA TOL YPOVIQL.
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IHEPINAHYH

H mapovoa dumhopatikn epyacio eEetdlel Tmv evepyeloki ardd00 TOV KTIPI®V KOl TOV POAO TNG
£Evmvng TapakoAovONoNg KAt Slayeipiong evépyewag ot PeticTomoinong g Asttovpyiog tovg. O
KTIPLOKOG TOHENS ATOTEAEL VAV OTTO TOVG GTUAVTIKOTEPOVS KOTUVAAMTEG EVEPYELNG TOYKOGUIMG,
YEYOVOS TOL KAOIGTA ovaryKaia TV EQapLOYT PIOGIUL®V KOl EVEPYEINKE ATOSOTIKOV TPUKTIKOV TOGO
oTa véo 060 Kot ot vplotapeva ktipa. H epyacio npoceyyilel tnv evepyeiakn amddoon mg Eva
TOALIAOTOTO TEXVIKO Kot TEPIPathovTikd (NN, TO 0moio GLVIEETAL APEGH UE TN PLOcIUOTN T, TN
Leimon TV eKTOUTMV d10&e1diov Tov dvOpaka Kot TV 0pOOLOYIKY XP1CT] TOV PUGIKAOV TOP®OV.

Apyucd TopovstaleTar 1 wotoptkn eEEMEN TG EVEPYELNKNG ATOS00TS TOV KTIPIMV, ot dtebveig kat
EVPOTATKEG TOMTIKES, KOS Kot To Becpukd TAaicto epappoyng oy Kompo. [apdiinia, avardetal
1N EVVOLL TG EVEPYELNKTNG PTAOYELNG KOl ] KOWVMVIKT O1AGTACT TNG EVEPYELNKTG avafadiuong tov
KkTipiov. X1 cvvéyeln e&etdlovtan ot factkég apyéG TOV EVEPYEIKOD GYESC OV, TO TOONTIKA Ko
EVEPYNTIKA GCLOTNIATA, KAODG Kot 01 S10pOPEG HETAED VEDV KO VPIGTAUEVOV KTIPIOV G TPOG TIG
duvartdneg evepyelaxng Pertioong.

[dwitepn Epgaocn divetal oTig GUYYPOVEG YNPLOKEG TEXVOAOYiES, OTtmg To Building Information
Modeling (BIM), ta. Digital Twins, 1 teyvnti] vonpooHvn kot o EEumvo GLGTHHAT St EIPLong
evépyelg. AvaAdetal o TPOTOG e TOV 0010 01 TEXVOAOYIEG 0VTEG GUUPBAALOVY 6T GUALOYTY, AVAAVGT
Kot a&L0ToINGT| EVEPYELNK®V SEOOUEV®V, EMTPETOVTAS T PEATIOTOTOINGT TG AEITOVPYING TOV
KTIPloOV KoL TN HEi®O TG EVEPYELNKTNG KOTOAVAAMGTS.

EmumAéov, 1 epyacio eEeTdletl TNV TPAKTIKY EQOPLOYTY EVEPYELNKDV GTPOTYIKOV HECH LEAETOV
nepintoong and v Evpamm, v Kdnpo, To Ntovumdn kou tov Kavadd, tapovsidlovog
TOPASETYLOTA EVEPYEILKA ATOSOTIKMV KTIPImMV Kal £pymV evepyelakng avafaduong. opdiinia,
AVOADETOL 1] GNUAGIN TG GVVTIPNONG KOL TOV YpOvov {mNG TV KTIPI®V Y1, T1) S10THPNoT| TG
EVEPYELNKNG TOVG ATOS0GNG GE LLOKpOYPOVIO opilovTal.

Téhoc, TpaypatonolEitat 0OKovoIKY 0EI0AGYNCT TOV EELTVEV GLGTNIATOVY EVEPYELNKNG dlayEiplong,
e€etalovtag T0 KOGTOG EPUPLOYNG, TO OKOVOUIKE OPERT, TOV XPpOVO ATOGRECNG KOl T1 GUVOALKT
Brooydmro TV TPOTEWOUEVOV AGEMY. ZOUTEPAGHATIK, 1] EPYUCIN KOTAEWKVVEL OTL 1] EELTIVN
TopakorovOnon kot Sroyeipion evépyewrg anoterel facikd epyadeio yuo tn petdfoaon mtpog Eva To
Budopo, amodotikd Kot tepParioviikd vrevbvvo dopunpévo TepPaiiov.
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ABSTRACT

This thesis examines the energy performance of buildings and the role of smart energy monitoring and
management in optimizing their operation. The building sector is one of the largest consumers of
energy worldwide, making the implementation of sustainable and energy-efficient practices essential
for both new and existing buildings. The study approaches energy efficiency as a multidimensional
technical and environmental issue, directly linked to sustainability, the reduction of carbon dioxide
emissions, and the rational use of natural resources.

Initially, the thesis presents the historical development of building energy performance, international
and European policies, as well as the institutional framework for implementation in Cyprus. At the
same time, it analyzes the concept of energy poverty and the social dimension of building energy
upgrades. Subsequently, the basic principles of energy design, passive and active systems, and the
differences between new and existing buildings regarding their potential for energy improvement are
examined.

Particular emphasis is placed on modern digital technologies such as Building Information Modeling
(BIM), Digital Twins, artificial intelligence, and smart energy management systems. The study
analyzes how these technologies contribute to the collection, analysis, and utilization of energy data,
enabling the optimization of building operations and the reduction of energy consumption.

Furthermore, the thesis explores the practical application of energy strategies through case studies
from Europe, Cyprus, Dubai, and Canada, presenting examples of energy-efficient buildings and
energy renovation projects. In parallel, it examines the importance of maintenance and building
lifespan in preserving energy performance over the long term.

Finally, an economic evaluation of smart energy management systems is carried out, examining
implementation costs, economic benefits, payback period, and the overall sustainability of the
proposed solutions. In conclusion, the thesis demonstrates that smart energy monitoring and
management constitute a key tool for the transition toward a more sustainable, efficient, and
environmentally responsible built environment.
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