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H mapodoa wtuylaxn epyoacio ekmovinke o610 TAGICIO TOV OTOITHCE®V TOV
TPOTTLYLOKOV TPOYPAULATOS GTOVIADV Kol 0TOTEAEL TPpWTOHTLTTO £PYO TOL GLYYpaéa. To
GUVOAO TOV TEPLEYOUEVOV, GUUTEPIAAUPAVOLEVOV TOV KEWWEVOV, TOV GYNUATOV, TOV
TWVAK®OV Kol TOV AOYIGHKOD Tov avoartoyOnke, mpootatedetal amd TS Otdéels g
oyvovcag vopobesiog mepl TveLUATIKNG 1010KTNG1OG.

O ovyypagéag datnpel To TVEVUATIKA STKOUMUOTO TNG EPYACTIOG KOl TopoympPEt
o10 [Tavemotuo 1o dikaiopo amobnkevong, ovamapay®yng Kot O140eomg TG TTLYLOKTS
gpyaciag yio akadnpoikoHs, EKTAOELTIKOVS KO EPELVNTIKOVS GKOTOVGS, YWPIC EUTOPIKN
expeTaiievon. H ypnon pépoug 1 1ov cuvorov ¢ epyaciog amd Tpitovg emiTpémeton
HUOVO e avapopd GTNV TAPOLGH EPYUGIN KOl GTOV GLYYPAPEN, COUPOVO LLE TOVG KOVOVEG
NG OKOOMUATKNG 0EOVTOLOYIOG.

Omnolodnmote VAIKO Tpit@v mov ypnoiponomdnke oty gpyacio (Piproypapucég
TNYEC, EKOVEG, OlypOUUATO 1 OTOCTAGUOTO KOOKO) OVOQEPETAL PNTa O
BipAoypapia Kot xpnoyomoteital amoKAEIGTIKA Y10 6KOTOVE LEAETNG Kot TEKUNPimonNG,
oVUE®VO e TNV apyn NG Oepthg ypnone. O cuyypagéag Onimvetl 6Tt dev Topafralovrot
TVELUATIKA dukondpoTo Tpiteov kot 0Tt ke TAnpopopia Tov dev anoteAEl TPMOTOTLTO
£PYO QVOPEPETAL LLE TOV KOTAAANAO TPOTO.

H avarapaywyn, dtavoun 1 Tpomomoinon e mapovoag epyaciog 1 LEPOVS ALTNG
YO EUTOPIKOVS GKOTOVG OOyOPEVETOL YMPIG TNV TPONYOVUEVT] Eyypopn GOEWL TOV

GLYYPOUPEQ.



Evyoprotieg

Me v 0AOKAMP®ON TNG TOPOVCHG TTUYIOKNG Epyaciog, Oa NOsla va eKPpacm
TIG EIMKPIVEIC LoV guyopLoTieg 6€ OAOVG 6GOVG GTdON KOV SimAa LoV Kot GLVEBOALY, L
TOV J1KO TOVG TPOTO, GTNV OAOKANP®GT LTHG TG TPOCTAOELOC.

Apykd, Bo Bera va evyaplotiom Bepud tov emPAénovta kabnynty pov Ap.
XptotodovAion Paul yia v kabodnynon, T mToAVTIEG CLUPBOVAEC KoL TNV VTOGTHPIEN
oV ko’ OAN T dbpkela ekndvnong g epyasioc. H cvpfoin tov vimpée onpoavtiky
1660 oV €EEMEN ™S epyacioag OGO KOl GTNV OVTILETOMICT TOV SVGKOAMV OV
TPOEKLY AV KATA TNV Topeia TNG.

[Tave an’ 6Aa, Bo NBera va EVYOPIGTAG® TNV OIKOYEVELA LLOV, 1] OTTOL0L ATOTEAECE
otabepd onueio otNPEng oe OAGKANPN TN SLAPKELL TOV CTOVIDV [OV. TOVE EVYUPIGTHD
Y0 TNV VTOUOVT], TNV KOTOVONGN, TNV €vBAppLVON Kol TNV OUEPIOTN GTNPIEN TOVS GE
Kk@0e dvokoria kot kGO amortnTikny otypn. H mopovcio kot  UmeTosvvn TOVG GTIg
TPOSTAOEIES LoV VINPEAY Y1 EULEVO TOADTILES KOl GUVEBOANY OVGLACTIKA GTO VO PTACM®
HEYPL TNV OAOKANPMOT] VTNG TNG CNUOVTIKNG S0 pOuNG.
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ITEPIAHYH

H evepyelokn «kotavdiwon tov Kmplov omotedel &évav  amd  TOVG
ONUOVTIKOTEPOVS TOUELG KOTOVOAMONG EVEPYEWNS OE TAYKOOUO EMImEd0, KOOMG
ONUOVTIKO TOGOGTO TNG GUVOAKNG EVEPYEWNKNG {TNONG GLVOEETAL e TN AElTOvpYin
ocvotpdtev B€ppavong, aepiopov kot kKipatiopov (HVAC). H av&oavopevn avaykn yio
Oepukn dveomn, o€ oLVOVLAGUO HE TO KOOTOG TNG MNAEKTPIKNG EVEPYELNG KoLl TIG
TEPPOALOVTIKEG EMTTMOGELS TNG KATAVAAMONG TNG, KaB1oToOV 10104TEPO CNUAVTIKY TN
Bedtiwon ¢ evepPYELOKNG ATOJOTIKOTNTAG T®V GLOTNHATOV avT®dv. [Tapd T onuacio
TOVG, 1 GLVEYNG TOPOKOAOVONOT TNG TPAYUATIKNG AETOVPYIOG KOl TNG EVEPYELOKNG
ovumeplpopds okiok®v povadwv HVAC mapapével meploptopévn, Kopiog AOym g
EMEWYNG  OMA®V, OIKOVOHK®MY KOl EVYPNOT®V GLOTNUATOV KOTOYPAONG KOt
a&loAoynong.

H napodoa ntuyloxn epyacio emkevipmdvetot ot oyxedioon kot VAomoinon evog
acVPUATOV GLGTNUOTOG TAPUKOAOVONONG Kot alohdynong g Asttovpyiog OKoK®OV
povadmv Béppavong kot yoéng. To mpotevopuevo cuotna PacileTor 6TOV KPOEAEYKTY|
ESP32 ko €xel ) duvatdtnta vo Kotaypdeel Pacikés mepBaAloviikés TapapéTpoug,
omwg ™ Oeppokpacio Kol T GYETIKY VYPOGIO TOV £0MTEPIKOV YMPOL, KAONDS Kot
nAekTpikd pey€dn mov oyetiCovran pe m Aettovpyio g povadag HVAC, dnwg n téon
KOl TO PEVLAL.

[Na mmv xotaypaen tov wepPoiloviik®v ocuvOnkdv ypnoylomoleital o
awoOnmpoag DHT22, ev®d n HETPNON TOV NAEKTPIKOD PEVLLOTOG TPUYHOTOTOEITOL HECW
Tov un mopepPatikov ocOnmpa SCT013 304 / 1V, o onoiog emTpEMEL TNV KATAYPOON
TOV PEHHOTOC Y®PIG OlaKomy TOL aywyol Tpogodocioc. H pétpnon g evariacoduevng
1dong mpaypotomoleitan pe ™ yprion tov awcOntpa ZMPTI01B, o omoilog mapéyet
KATAAANAO avoloyiko onpa mpog emeepyacio and tov pikpoereykty|. Ta dedopéva Tov
awcOnmpov enelepydlovrar tomikd amd tov ESP32, dote va mpoodiopiloviar to
avTioTOLYO NAEKTPIKA LEYEDT Kot VO TPAYLLOTOTOLEITOL O VTOAOYICUOG TG EVEPYELOKNG
KOTAVAA®GNG GE GLVAPTNOT LE TOV XPOVO AELTOVPYIOG.

H petddoon twv dedopévov mpaypotomoteitor acOpuata pEcm dtktvov Wi-Fi kol
tov TpwtokOAAov MQOTT. O ESP32 Aetovpyel og cvuokevn dnNpocicvong 0e00UEVMY,
anootéAhovtag TG petpnoelg o€ onuocio MQTT broker, and Tov omoio Aappavovton omd
70 J1OIKTVAKO TEPIPAALOV TapakorovOnons. Méowm Tov GLGTNUATOS AVTOV, O XPNOTNG
&xel tn ovvatdTa Vo apoakolovbel amopakpuouéva tn Oeppokpacio, T GYETIKN
vypacia, TNV TACN, TO PELUA, TNV NAEKTPIKN 10XV KOl T CLUCCOPEVUEVT] EVEPYELNKN
katavaiwon g povadag HVAC. H dadiktvaxn demagr) enttpénel v Tpdsfacn oTig
TANPOPOPieg LEGH GLOKELNG OV SLUOETEL PUAAOUETPNTY, XOPIG VO amonTeiTol PUOIKN
TOPOVGIO GTOV YDPO EYKATAGTACTC.
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H cvvovacpévn moapakorovdnon mepiBailoviik®y Kot NAEKTPIKOV TOPAUETPOV
EMTPEMEL TNV TANPESTEPN 0E0AOYNON NG Asttovpyiag pag povaoag HVAC, kabog
kafiotator dvvatn M cvoyETIoN NG UETABOANG TOV GLVONKOV TOL YMPOL UE TNV
OVTIGTOTYN NAEKTPIKT ATOUTNOT KO TNV EVEPYELONKT] KATAVAA®GT. Mg ToV TpOTO avTO, TO
TPOTEWVOUEVO GOOTNUO UTopel va ypnoiporombel wg éva yaunAod KOGTovg epyaieio
TOPOKOAOVONONG TNG EVEPYELNKTNG GUUTEPLPOPAS OTKIOKMV GLOTNUATOV BEpravong Kot
YOENC KO VoL AmOTEAEGEL BACT] Y10 TEPAUTEP® AVATTVEN AELTOVPYIDV, OTTMOC 1) ATobKELON
IGTOPIK®V dedoUEVOVY, 1 ONovpyio EW0O0TOCEMY Kol 1] VTOGTHPIEN OTOPACEMY Y10,
AmOd0TIKOTEPT) YPNOT| TNG EVEPYELOG.

AéEec-krewond: HVAC, ESP32, evepyelaxn katavdiwon, Internet of Things (IoT),
MQTT, acOppatn tapakorobnon, evepyslokn| Tapokorovdnon.
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ABSTRACT

Buildings account for a significant share of global energy consumption, with
Heating, Ventilation and Air Conditioning (HVAC) systems representing one of the
major contributors to overall energy demand. The increasing need for thermal comfort,
combined with rising energy costs and environmental concerns, highlights the importance
of improving the energy efficiency of HVAC systems, particularly in residential
applications. Despite their significance, continuous monitoring of the actual operation and
energy performance of residential HVAC units remains relatively limited, mainly due to
the lack of simple, low-cost, and easily deployable monitoring solutions.

This thesis focuses on the design and implementation of a wireless system for
monitoring and evaluating the operation of residential heating and cooling units. The
proposed system is based on an ESP32 microcontroller and is capable of monitoring key
environmental parameters, such as indoor temperature and relative humidity, as well as
electrical quantities related to HVAC operation, including supply voltage and current.

Environmental conditions are monitored using a DHT22 sensor, while electrical
current is measured through a non-invasive SCT0I13 304 / 1V current transformer,
allowing current monitoring without interrupting the electrical conductor. AC voltage
measurement is performed using a ZMPT101B voltage sensor, which provides an analog
signal suitable for processing by the ESP32. The measurements acquired from the sensors
are locally processed by the microcontroller in order to determine the corresponding
electrical quantities and to calculate the accumulated energy consumption as a function
of operating time.

Data transmission is performed wirelessly through a Wi-Fi connection using the
MQTT communication protocol. The ESP32 operates as an MQTT publisher and
transmits the measured and calculated values to a public MQTT broker. These data are
subsequently received by the remote monitoring interface and presented to the user
through a web-based dashboard. The system enables remote monitoring of indoor
temperature, relative humidity, voltage, current, electrical power, and accumulated
energy consumption through any device equipped with a standard web browser.

The combined monitoring of environmental and electrical parameters provides a
more comprehensive assessment of HVAC operation by enabling the relationship
between indoor conditions, electrical demand, and energy consumption to be examined.
The developed system therefore provides a low-cost platform for monitoring the energy
behavior of residential HVAC units and may serve as a basis for future extensions,
including historical data storage, automated alerts, and decision-support mechanisms
aimed at improving energy efficiency.

Keywords: HVAC, ESP32, energy consumption, Internet of Things (IoT), MQTT,
wireless monitoring, energy monitoring.



