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MMepinym

ZKOTIOG TNG TIAPOVONS UETATITUXLAKNG SlaTpIfing eivar 11 peAétn owkoovomudtwv IoT kat 1)
avdAvoT TwV SLVATOTITWVY TIOV TIPOGPEPOVV KAL CUYKEKPIUEV O OYESLGUOG KAL 1] VAOTIOMOT)
OLUCTUATOG EAEYXOU OUOKELWV BEpuavons POEng pe okomo ™V €EOKOVOUNGOT] NAEKTPLKIG
evépyelag. O €Aeyxog oUTOG TIPAYUATOTIOLEITAL PE O@ISPOUN ETIKOWVWVIN UETAE) GUOKELNG
Beppovonc/Podng Kot avAmTUOOOUEVNG GUOKEUNG ToU Ba TiepLEXeEl auobnmpeg pETpnong,
acvppatn Suvatdmra SLaVSeomG, SEKTN KA TIOUTIO UTIEPUOPWY ONUATWV. ZYXESIACTIKE KAL £XEL
TNV IKAVOTINTA VO AELTOUPYEL TIPS U TOUXTOTIOM UEVE, XWPIS atvOpwTiivi TIapép oo, e 0TOX0
NV €EOKOVOUNOT] EVEPYELAG, TIOU UELWVETAL 6XESOV 6TO 1/3 e TNV XP1ION TOL AVATTTUGCOHUEVOU
ovomuatog. [lapdro mov Sev amoutelton 1) avOpwTIVY TIXPEPPAOT), TIPOCPEPETAL SLETIAPT) TOV
Xp1ot vAomompevn o€ TepBdArov Android yia amtopaxpuopévn TIapakoAovBn o, 6Twg eTtiong

KoL SUVATOTNTA OAACYNIG TWV TIPOKAOOPLOUEVV TIAPAUETPWV AELTOVPYLOG TG CUOKEUNS.

Zmv apxn ™S SlatpPng yivete avapopd yio  IoT teyvoAoyia, To 0QEAT IOV TIPOGPEPEL TOGO GE
OLKIAKEG EQAPLOYES OO0 KAL O€ BLOUNXAVIKES EQUAPHOYES. AVAAVETALT) APXLTEKTOVIKT KAL O TPOTIOG
AELTOVPYIOG LG TETOLAG TEYVOAOYING. LTI CUVEXELX TIEPLYPAWPETAL TO CUOTNUX EAEYXOL TIOL O
vAoTtomBel. O XwWPOG TNG CUYKEKPLUEVNS EQAPUOYTG TToL Bar TiarparkoAovBel kan Ba Starxelpiletan n)
OUOKELT), KHBWG Kal oL TeXVOAOYleG HE TO OlABEOO LVAIKO TIOU UTIAPYEL EMAEYOVTOS TO
KOXTOAANAGTEPO, YA BEATIOTN SuUvATOMTA KATAYPAPNG Kol €AEYXOU TOU OUCTIUATOG.
[leptypa@ovtal Ta oTadla TG VAOTIOMONG TG ACUPUATIG CUOKELNG, Tat TPOPRAUATA TIOU
EUEAVIOTNKOY KAL Ol AVOELS TIoU LIOBeMONKAY, WOTE va OAOKANPWOEL 1| TEAIKT) OLOKEL).
Avovovtal oL aTo@ACELS TIOL EANPONCAV WOTE VA ETIITUXOVLE TNV KXAUTEPT] QUTOUATOTIOMOM
Beppokpaciag. H kataypoapn SeSopEVwV KATAVAAWONG EVEPYELNG KAl CLUVONKWY SwHATIOV
Eekivnoe amo 1§ 21 Iavovapiov 2020 kat cuveyiletal £wg kat onjuepa. TeAog TTapovotdlovtal To
ovpmepdopata amd ™V afloAdynorn Twv SeSopéEvwV KaBWS Kol HEAAOVTIKEG TIPOTACELS Yol
emektaoomra ™g [oT cvokevng. Enpewvetatl OTL | cuokeL cuvexil(eL va Asttoupyel KaBwg
QmOSEIKVOETAL OTL 1] EVEPYELAKT) KL KAT ETIEKTOOT OLKOVOLKT) €60LKOVOuUNON Yior TNV Ympeoio

elva TToAY peydn.
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Summary

The purpose of this M.Sc. dissertation is the study of loT ecosystems and analyze the possibilities
they offer. The goal is to design and implement a control system for cooling / heating devices in
order to save electricity. This implementation is succeed through two-way communication
between the cooling / heating device and a growing device that will contain measuring sensors,
wireless interface and infrared signal receiver and transmitter module. After the successfully design
and testing the system has the ability to operate fully automated without human intervention, with
the aim of saving energy, which is reduced to almost 1/3 with the user of the growing system.
Although no human intervention is required, the user interface is implemented in an Android
environment offering remote monitoring, as well as the ability to change the default operating

parameters of the device.

The structure of the dissertation include information about IoT technology, the benefits it offers in
both home applications and industrial applications. Analysis of the architecture and operation of
such technology. The description of the control system is presented, analyzing the location of the
specific application that will be monitored and managed by the device, as well as the technologies
with the available material that exists, choosing the most suitable, for optimal possibility of
recording and control of the system. The stages of the implementation of the wireless device, the
problems that occurred and the solutions that were adopted are described, in order to complete
the final device. The decisions made to achieve the best temperature automation are analyzed. The
recording of energy consumption data and room conditions started on January 21, 2020 and
continues to this day. Finally, the conclusions from the data evaluation are presented as well as
future proposals for the extensibility of the IoT device. The device continues to operate as it proves

that the energy and therefore economical savings for the building were very high.

iv



Evxaplotieg

lNa mv ekmdvnomn Kal 0AOKANpwoN NG TIaPoVoaS UETATITUXLOKNG Satpifing Ba NBsAa va
EVXAPLOTIIOW TNV OLKOYEVELX IOV YL TNV CUVEXT] TOUG UTIOOTHPLEN. O 1)BeAa val EUYXAPLOTIOW TOV
emPBAETOVTA KABNYNT Hov K. Zupewv NIKOAGOL yia TV oTipLEn Tov Hov TapelXe, KaBwE Kat T

€vOappuLVOT) YL TNV VAOTIOMNOT) TOL GTOXOU LOV.

Emiong, 0éAw va euxaplomow Tov TPoioTapuevo pov K. lwdvvn KAaromouo, mou pov emétpee
VO EYKOTAOTIIOW KOL VO AELTOUPY®W TNV OUOKELTN TIOU UAOTIOMOX KAVOVTOG XP1OT TOU
KALLXTIOTIKOU €E0TAIOHOU TOU KTIPIOU, KATAYPAPOVTHG SeSOUEVA OE TIPOYHATIKEG GUVOTKES

Agttoupylag.
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Kegpaiawo 1
Elcaywyn

H ouvex{opevn adénom twv e@appoywv Tov Aladiktoou twv [paypdtwv (IoT) pe vAomou)oeig oAoéva
KO O€ TIEPLOCOTEPOUS TOELS, EXEL (PTAGEL KAL ATIACYOAEL ONULAVTIKA TOV TOPEN TG EVEPYELNG. MEAETES
KO TIAPOSEYHATA EPAPUOYWV ATIOSEKVVOUV OTL LIE IKPY] OLKOVOULKT) ETTEVELOT, TNG OTIOlG YiveTal
amoofeon O0€ GUVTOHO XPOVIKO OSIACTNHUQ, ETMITUYXAVETAL EVEPYELOKN OAAX KOL OLKOVOIKY)
€E0LKOVOUNOM, TIPOGPEPOVTAG TOUTOXPOVA BEATiwoT 0TIS LVOTKES TOL TEEPLBAAAOVTOG CAA KOl 0TIV
KOLVWVIKI AVEDT).

H mapoUoa epyacia €xel oTtdX0 TV evepyelakn eokovounor). A@opd otV UTOPATOTIOmON ™G
Agttoupylag KALATIOTIKWV HOVASwV. ZTOXO0G ivat va ovoAvBoUV oL TTpAUETPOL KL TA TIPOBA T
TIOV UTOPEL Vo UTIAPEOUY OE A QU@IBPOpT ETIKOWVWVIN UETOE) OVATTUCOOUEVIG QCUPHATNG
OUOKEUTG KAl KALUXTIOTIKOU, KABWG KoL 1 UTIapEN 0UVEXOUS EVIUEPWOTIS TOL 0VOPMTILVOL TIAPAYOVTA
He teyvoloywkda péoa. H vAomomom Sev amevBlvetan oe etaupieg kot opyaviopovs Siaxeiplong
EVEPYEIAG OAAQ OF KOTOVOAWTEG TIOU ETIOUHOVV VA EACYIOTOTION|O0VV TIEPITTEG KATAVOAAWOELS

EVEPYELAG ATIO GCUOKEVEG TIOU TTOPOVV VA EAEYXTOUV UECH VTIEPUOPWV CTUATWY ETIUKOLVWVINS,



1.1 AVAYKEC EQAPUOYIC EVEPYELXKOU AU TOUATIGHOU

H avéayxn ya e€oikovopmon evépyelag oe KTipla eivat TorykOopa Kot 6eV opopd OVO OE OLKIOKEG
EPAPUOYES CAAQ KL O€ KTipLo 1] BLOUN)AVIEG LE PEYAAES EVEPYELAKEG KATAVOAWOELS, OTIOV GCUVOVTAE
QPKETA TIOPASELYPATA VIOOETNONG EVEPYELKWV CUTOUATICUWV.

'OA0 KOl TIEPLOGOTEPA KTIPLO TIPOYXWPOVV GTNV VIOBETNOT KL EYKATACTAOT) SLLPOPWV QUTOUATICUWY

TIOL £Y0VV WG GTOXO TNV EEUTINPETNOT) TOL AVOPWTIO), LE ATIWTEPO OKOTIO TNV EEOLKOVOLITOT) EVEPYELXG.

[apadetypa TéTolg e@appoyns elvat kot éva véo ktiplo tou Ilavemotmuiov g Xdyng mov
EYKAWIAOTNKE TO KoAokaipt Tov 2019, kot 0To 0To{0 KATA TNV EEVAYN 0T TIoV £YIVE 0T TIAXOLX EVOG
ETOYYEALATIKOU  TOELOL0V, TIPOUCLAOTNKAY  TIOAAEG  SLAPOPETIKEG  XPNOEIS  CUOTNHATWY
avtopatiopoy. OAx Ta OLUCTUATA  PWTIOHOV Kol  KAatiopol  (Beppokpaciag) 1tav
autopatomompéva. I'a TapdSetypa Ta @owta dvaBov GTov KATIOL0G ELGEPXOVTAV O KATIOLO SWHATLO
KOL QUTO PETAE OTIO OUTOUATO EAEYXO TOU LTIAPXOVTOG (PWTICUOV TOU XWPOU ATO EEWTEPIKEG TINYES
@WTOG. EKTOG TOU (pWTIGHOU KAl KAIUXTIGHOV, UTIPXAV QUTOUATIOUOL YIX TNV OKI0OT) TWV XWPWYV,
OULALOYT Kal OELOTION oM NALAKTG EVEPYELNS TIOV KABOLOTOUOE OYXESOV EVEPYELOKA QUTOVOLO TO KTIpLOo,
QUTOLATOG EVTOTILOUOG BE0MG TWV GLVEESEUEVWV XPNOTWV 0TO SikTLO TOV KTIpiov. To Tedeutaio Ttav
QAPKETA eVOLAPEPWV POV 0L SISATKOVTES Sev lxary oTabepo xwpo epyaciag (Ypapelo kabnyn), Le
QTOTEAEGHA VO XPELACETAL O NUTOPATOS EVTOTIOHOG TOUG MECH OTO TIOAVWPOMO CUYKPOTNUQA, HE
ETAOYT] ATIEVEPYOTIOMOTG ATIO TOV XPTOTH, AKOAOLOWVTOG TOV KAVOVIGHO TIPOCTACLNG TIPOCWTIIKWV

dedopévwv.

H awtopatomoinom evog ktipilov yiveton amod to Zootua Aoyeipiong Ktipiov (BMS). To BMS (Building
Management Systems) ocAAwG Yvwoto kat wg BAS (Building Automation System) eivou éva cOotpo
EAEYXOU TIOU ETIOTITEVEL KAL EAEYXEL NAEKTPOAOYIKA OAAQ KO UNYXOVOAOYIKA CUOTIUXTA TOU KTIPIov,
OTWG:

o dwTIoudS

e Hlextpua lox0

e Oéppavom, eEaeplopds Kot KAPATIOPOG

o Ac@dlela kot TIapakoAovONom

e [lpdofaon

e XUomua TUPOGEog

e Avedkvompeg

e  Y&poavAika



¢  Kleloto kOKkAwpa mAedpaons (CCTV)
¢ [lapakorovOnom cuvayepov

To BMS amoteAeitan amd vAwko (Hardware) ko amd Aoylopkd (Software), xpnoyomolwmvTag avoyta
TPWTOKOAAX ETIIKOWVWVING 0TIwG BACnet, LonWorks, Modbus.

e BACneteivar éva IpwTOKOAAO ETIKOWVWVING SIKTUWV Yl AuTopaTiopoVs kat EAéyyoug Ktipiwv
(BAC - Building Automation and Control) To oTolo emw@eAeiTal Tot TUTIKA TIPWTOKOAAX
ASHRAE, ANSI ko ISO 16484-5.

e LonWorks eivat pa miat@oppa Siktowong mou dnuovpynbnke eldikd yla va KoAOPeL Tig
QVAYKESG TWV EPAPUOYWV EAEYXOL. H TAATOpa Elval XTIOUEVN UE EVA TIPWTOKOAAO TIOU
SnovpynOnke amo v Echelon Corporation yia Siktuakeg cUoKeVES peoa amd twisted
pair, YpopUES UETO@OPAS MAEKTPIKNG evépyelag (powerlines), omtikeg iveg, kot RF.
XPNOLOTIOLELTAL YL TNV AUTOUXTOTIOM 0N SLLPOPWV AELTOVPYLWV LECH OE KTIPLA, OTIWG TOV
PWTIOPO KAL TOV KALLATIOUO.

e Modbus eivat éva TPWTOKOAAO GEPLAKIG ETIIKOWV®WVIAG TIOV TIAPOVCLAGTNKE attd TNV Modicon
10 1979 ywx xpnon pe mpoypappatilopevous Aoykous eAeykteg (PLCs). To Modbus eivat
Snuo@NG o€ Blopmyaviko TepBaAAov SIOTL elvat avolyTo Kot EAeVBepo. AvarttuyOnke yia
BlOPMXAVIKES EQAPLOYES KOl VL GXETIKA EUKOAO VAL EQAPUOCTEL KL VAL UTIOOTNPLXTEL OE
oUYKPLOT) HE GAAX TIPOTUTI, EXOVTAS TIEPLOPLOHOUG LOVO OTO MEYEDOG KoL TN HOPPN TWV
Sedopévwy mov Tpemet va StPBiadovtat To Modbus xpnowomolet to RS485 we puoiko

OTPWHA TOU.

Ta BMS ouvmBwg apovoidfouvv 40% e€okovipnon evepyelag kot ptavel 6to 70% ov ouptepAn@Oet
KoL 0 PWTIONOG. H pm owot) pubuiom evog cuatuatos BMS motevetat 6tL evBuvetat yia to 20% g
EVEPYELOKNG XP1IOMG ToL KTipiov, 1] Tiepimov to 8% G ouvoAKN§ Xpriong evépyelag Twv Hvwpévwv
[MoAttewwv [02].

To peyaditepo PEPOG TNG NAEKTPIKIG EVEPYELXS TIOV TIHPAYETOL KAL KATOAVOAWVETAL TIPOEPYETAL AUTIO
TNV XpPNoTn GLUPATIKWV Kouoipwy (avBpaxa , Atyvitn, TETPEANIO) PUTIAIVOVTAS TOV ATUOCPALPIKO
agpa pe Sloeidlo Touv avOpaxa. E@apuolovtag oe peydAa KTIPIOKA OUYKPOTIUATH GUOTHUOTO
eAEy)OU, OTIwG To BMS, pmopolpie eKTOG amd ™V HEIWON TNG KATAVAAWOT|G EVEPYELNS VA UELWCOUUE

TOUTOXPOVA KL TOUG ATHOGPALPLIKOVS PUTIOUG.



Ta 0EAN AoLTtOV TG EQAPUOYNS EVOG TETOLOU GUOTHUATOG ElVaL

e Evepyelaxa

o  Owovoukd

o [lepBorrovTikd

o Kowwvikda
0 TPOTIOG KATAVOAWOTG EVEPYELOG TIPETIEL VAL AAGEEL TOOO Y1 TA TIAPATIAV® OQEAT) 0AAG KLPIwG Yot
OL ETIONEVES YEVEES B TATOLV 08 KOUBIKO ONUED OTO HEAAOV LLE TNV OUVEYT] LELWON TWV CUPPBATIKWV
KOUoHwV. O TpEMeL va epguvnBoly Kat va emeviuBoUV HEAETEG HE AVTIKEIMEVO TOUG TPOTIOUG
TPy WYNG EVOAAXKTIKWV TINYWV EVEPYELXG KAL 0woTOTEPNG Slaxeiplong. To onuavtikotepo Brpa
elvat 1 evepyelaxt| TTPActvn VAOTIOMoN o€ SNUOCLA Kot IBLWTIKA PEYAAQ KTIPLX Ka Blopmxavies, Tou
EXOVV TIG PEYOAVTEPEG EVEPYELNKES KATAVOAWOELG. Ol kuBepvioelg Twv Kpatwv Ba Tpémel va
gvaoONToTomBoVV CAAA Kot VL EVALGBT TOTIOU|COVV TOV KOO0 HECK OO EVIUEPWOELS, ETILOOTIOELG
TIPOYPAUUATWY KATL. APKETA TIPOYPAUUATH EQAPUOLOVTAL CUXVE KUPLWG YL IBLWTIKEG KATOLKIES TLY.
[poypappa «E€oovopnon kat’ Oikov II» 1, tov Bacilovtav otnv evepyelakr) BEATIOTOTOmMON TOU
OTITIOV HECW VEWV KOUPWUATWY, BEPUOUOVWONG, , NALIK®WY EYKATACTACEWY, KATL. H eupwaiky)
évwon BETEL 0TOXOUG TTAPAYWYNG EVEPYEIAS ATIO EVOAAXKTIKEG TMYEG. XTO Ypapnua (ewova 1.1)
TIPOVCLALOVTAL TA OTOLEIN TTOCOOTOV ETITEVENG TUPAYWYNG TETOLNG EVEPYELNG QAVA XWPA LE
dedopéva ta €t 2004, 2015 kau emitevdn otoyxov to 2020. [Mapampeitar OTL oplopEVA KPATN

TIETUXALVOLV TOUG 6TOXOUG ToL 2020, eV GAAX ATIEXOLV PKETA.
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Ewova 1.1 - ZToxoL Tapaywyns EVEPYELXS AV Xwpo

1 https: / /exoikonomisi.ypen.gr/to-programma




1.2 Baowot otoyot vAomoinong

Z10X0G TOU TIAPASOTEOV CUCTHUATOS Elval VA KOAUTITEL TANPWS T 0@EAT evog [oT cvotiuartog.
AvoAUTIKOTEPA TO CUOTNIA TIPETEL VA EVAL TIATPWE CUTOUATOTIONHEVO XWPIG atvBpwTiivi TIarpEpBacom),
Va UTTIOPEL VO ETTAVOAELTOVPYEL € SLAPOPA GEVAPLX GPOAUATWY, OTIWG OE ATIWAELX TPOPOSOCIAG KATT.
Na mapéxel popntodT TR, Vo etvan SnAadn| EVEAKTO, UKPO o€ PEYEDOG Kol var LTTOPEL val AeIToupynoel
QUTOVOUA € OTIOLXSNTIOTE KAUATIOTIKY povada. Nao  Stabétel  amopakpuopévn  Saxelplon  tov
OUCTNHATOG KOl avaveEwoT] KwOika. OwovopKo, va Tpoo@Epetal SnAadn He XopUNAd KOOTOG
vAotoinong. Na pmopel va etektabel 0 EAgYX0G Ko 1) EQAPLOYT) O HEYOAUTEPT) KAIPOKX KAALYMG Kot
€KTOG TOU KTIPIOL KOl VA UTIOPEL VX UTIOOTNPIEEL TIEPLOGOTEPEG SIAUPOPETIKES KAUATIOTIKEG PLOVASES
Toutoypova. Na SlaBétel au@ibpopn Kat yprjyopn EMKOWVWVIX UE AUECT) AVTATIOKPLON TOGO TwWV
EVTOAWV TIPOG TO KALUATIOTIKO O00 KAL TNG EVIUEPWOT|G TOV XP1IOT YL TA ATTOTEAECUATA HECA ATIO
TNV €QAPLOYT TOU KINToU. TEAOG VO ATOQEPEL OTUAVTIKTY) UEIWOT) EVEPYELKIG KATAVAAWGTG TIOU

QOTEAEL KL TOV BAGIKOTEPO GTOXO KoL TIOU 08T1YEL O€ OLKOVOLIKT) KL TTEPBoAAovTIKI BEATIoTOTIOMO).



Ke@aiaro 2
[Mapovotiaon IoT

2.1 BifAloypa@iki) EmMOoKOTN oY)

Agdopévou 6t 0 0pog Atdiktuo Twv Mpaypdtwv (IoT) emekteiveTon parydaior VTTAPXEL A TEPACTIAL
a’gnom TOL APLOROV TWV UINTPLIKWY AVATITUENG TIOU ELGAYOVTL 0TV Ayopd KAl KUpaivovTal o€ PEyeBog
€VOG VOUIOPATOG HEXPL KA JLAG TILOTWTIKNG KAPTOS.
Ta kprmpla o va xapakmplotel kamowa pntpwny (board) vmoym@ux kot katdAinAn yw loT
EPAPUOYES ElVAL:

e H oxéomn kOoTOUG - ATIOTEAEGUATIKOTTOG

e HamoSoTikdmmta ™G LoyUs TTov TTapEEL

e H e0koAn eykataotaon / avamtuén

Zmv Stebvr| apBpoypapio UTIAPXEL LEYAAOG GUVAYWVIGUOG YL TO TIOL BEWPOVVTL TA KATOAANAGTEPX

XoUMAovU ko6otoug (low cost) boards, yiax avamtuén otov Topéa ™G e€01kovopnong evepyelag péow loT



E@apuoywv. £to cuveédplo HEANOVTIKWV TEYVOAOYLWV Tou San Francisco twv Hvwpévwv ToAttewwnv

[16] TapovoidoTnKe pia TETOW GUYKPLON).

Ot eappoyeg Touv Aladiktvou Twv Ipayudtwy £xouv avartuydel o€ TTOAAOUS SLaPopeTIKOUG TOLELS,

OPLOUEVOL EK TWV OTIOWV ElvaL:

AcUppatol BN TNPES KAl CUOTNUATA TIAPAKOAOVON MG SIKTVWV
Tuompata apakoAovOnong Yyeiag

"E&umva Zmitix

Tuvdedepéva Autovopa Oymuoata

Avtopatomompévn Staxeipion Twv nAeKTpkwv SiktOwv (Smart Grids)

"E€umveg Blopmyavieg (Smart Industries)

O Suaopetkol TOTOL VAIKOV boards Tov cuvavtaype sivot:

Micro-Controller,
System-on-Chips,
Single Board Computers (SBC).

Me BaoKd YoapoKTNPIOTIKA:

[ToAAamA£g el0680VG/ €€080UG YL VL XPNOLLOTIOM B0V LE S1apOPA TIPWTOKOAAA ETIKOWVWVIOG
omwg ta GPIO, 12C, UART, SPI, kAT

Evowpatwuévo 1o ADC (Analog-to-Digital Converter), amapaiTi To yLot TV ETIKOWV®WVIO KoL TV
aAnAemtidpaom Tov board e Toug aucONTpeS.

[ToAAQTIAG TIPWTOKOAAX ETUKOLVWVING

Avvatomteg Aictowong 0nws BLE (Bluetooth Low Energy), Wi-Fi kot Ethernet.

XaunAn KatavdAwor evepyeLag

EUkoAn eykatdotaon Kal xapmAr cuvtipnon

Ymoomp&n moAAamAwv OS

OpenSource oyedlao oG

AuvvatOTTH ATIOHAKPUOHUEVNG SLOXEIPLOTG

2.1.1’Epguveg Stayeiplong ¢ evepyelakt)g e€otkovounong e Arduino Boards

Ou S1dpopeg €peuvEG KAl VAOTIOUOELS EPAPUOYWV TIAVW OTNV SlXXelplon G evePYELKNS

€E0LKOVOUNONG KAl OTOUG OUTOUATIOHOUG HETPNOEWY KATOAVAAWONG XPNOWOTIOLOVY OA0 Kol

TeploooTepo Arduino boards, ylaTi KATEQEL ™MV HEYOAUTEPT KOWOTNTA QVATTUENG AVCEWV OF



Aoylopiko, BiAoOnkes, aobnmpeg kat emektaoipa Tppata (Modules). Aut 1 peydn amodoxn

wOnoe TS eTaupieg kataokeunc hardware va tapdyouv ipoidvta cupfata pe Arduino board.

OpLOPEVEG EPEVVEG TIOL OVATITUXTIKOY LE TETolA boards ivat:

e Smart Metering for Low Voltage Electrical Distribution System using Arduino Due
H &npoocicvon [19] mapouvotdlel €va OLKOVOUIKO, EVEAIKTO Kol OELOTILOTO OUCTNUX TIOU UETPA
KATOVOAWGELG OE TIPOrYHLATIKO XPOVO Kol EKTEAEL UTOUATOTIOMNLEVEG EVTOALG,.

e Demo Abstract: Design and Implementation of a Low-cost Arduino-based High-Frequency AC

Waveform Meter Board for the Raspberry Pi

H Snpoocievon [13] mapovoidlel eva petpnm] XaAUnAoU kKO6oToug Yior AC KUUATOUOPPES TAOTG Kol
PEVUATOG 0 TT0G00TO PEXPLKaL 14 KHz, oyediaopévo yia xprion Le pikpoeAsykt 6Tiwg To Arduino UNO
aAA& kot oupPatod pe Raspberry Pi 3. H cuokeur] pmopel va HETPA LOVOPAGIKT) 0AAQ KOL TPLPACIKY)
TIPOX1| PEVHATOG,

e Measuring of Electric Energy Consumption in Households by Means of Arduino Platform
To apBpo [07] mapouotalel Tig SUVATOTNTES TG LETPNOTG KATAVAAWOTG TNG NAEKTPLKNG EVEPYELOG OTX
volkokupld. Ou TpEYouoeg TIPOOEYYIOEIG Kol TEXVOAOYIKEG AVCELG ovoAVovtal Kol eEetadovTot
TIPOCEKTIKA OE GXEOT LLE TIG OETIKES KL APV TIKEG TITUXES TOUG,

e Advanced Energy Management of a Micro-grid Using Arduino and Multi-agent System
0 o10)06 ¢ dnpoacievong [15] Ntav n avamtuén Arduino pe Baon To multi-agent cOoua (MAS) ya
TNV TIPONYUEV KATAVEUMUEVT) SLo(ElpLoT EVEPYELXG TOOO TNG ALOAIKNG 0AAG Kat TG NAakns. H uymAn
SlEloSLoT TWV VAVEWCIUWY TMYWV EVEPYELAS AVATITUEE TNV AVAYKN YA OWOTO GUVTOVIOUO Kol
EAEYXOUEVEG TIPOCEYYIOELS. AvaTTTUXONKE HOVTEAO TIPOGOUOIWONG XPNoWoTIoWwvTaS Java Agent
Development Environment (JADE) o€ Aoywoukd Eclipse IDE yuax ™ Suvapuxr) Stoyeipion g evépyelag.
[TepBadrovtikeg petproelg aviyvevovtat péow Arduino Mega ko oy cuvexela AapBdvovtal ot
amo@doeg. Emedn) m dnuocicvon  opopovos TPOCOUOIWOT, Ol  TPOKUTITOUOES  EVEPYELEG
avtavakiovoav og LED €£080ug e peAAovTikT) avaTTTuEn 0To TIPOYUATIKO TTESI0 EQAPUOYNS.

e Low cost Arduino / Android - based Energy - Efficient Home Automation System with Smart

Task Scheduling

To &pBpo [01] Tapouvctalel ™ XproN TEXVIKWY NUTOUATICUWY, WOTE VU CXESIXOTEL KAt va avarttuyOel
éval oVoTNUA EvEPYELKTG atodoons VIMANG emektacuomrTag Smart Home, pe xapaktnplotikda
Sl @AALONG AVEOT|G KL ACPAAELNG TWV KATolkwv. To Teptypapduevo cUGTNHA ATOTEAELTOL ATTO EVal
SlKTULO pE AT PES Kot CUCKEVEG, 0L 0TIO(EG A BAvouV TIANPOPOpPLES YIa TO TIEPIBAAAOV TOU OTILTLOV.

QG KeVTpIKO eEAeyKTN, XpNoomoLeltal évag Arduino PKpoeAEYKTNIG, TTov eTKOWVwVel e ™V Android
€@appoyn 1 otola elva 1 SLEMaP| Tov XPrioT.



e Utilization of Solar Cells as Energy Sources for Heating and Fan (Exhouse) in White Copra Dryers
with Arduino Uno as Temperature Control

H pedém [23] avartiyxnke xpnooTolwvTaS ws KEVTPIKO eAeykt Sedopévwv éva Arduino Uno.
Z10x06 NTav va Slatnpeital 11 Bepuokpacioc otabepr] o€ SWUATIO OTEYVWTNPLO, EAEYXOVTAG TNV
Beppokpacia pe evav LM35 aucOnmpa Beppokpaciog Kat EVEQYOTIOLWVTAS 1) ATIEVEPYOTIOLWVTOS TNV
Beppavon wote va kupaivetal peoa oto Stdotnua 60°C - 80°C. MapdAinAa av avidvovtav Tave amd
TouG 80°C evepyoTOLOVVTAV EISIKOG AVEULOTIPAS YL EKTOVWOT) TNG BEPHOKPATIAG TOU SwHATIOV.

¢ Arduino and GSM Based Smart Energy Meter for Advanced Metering and Billing System

¢ Smart Energy Meter Using Arduino and GSM
Ko ot 800 peréteg [14],[03] mapovotalovy Eva EEUTIVO UETPNTI) EVEPYELXS VIO UTOUNTT HETPTOT ME
EVOWUATWHEVO XPEWOTIKO cVoTNUA. YAoTolElTaL 1) evowpdTtwon Tov Arduino board pe GSM module
YW va Xpnoomolel v uTmpesia cUVTOPWY unvupdtwv (SMS). Me mv xpnon tov GSM module
UTIPXE TO TAEOVEKTNUA TG POPNTOTNTAG TOU GUOTIHATOG, va UTopel SnAadn va eykataotadel
omovdnmote. Iapexoviag TANPOEOPNOT KAl CUTOUATIOHOVG, OTIWG TV EVIUEPWOT KATAVAAWGCTG
evépyelag oe kWh, mapaywyn Aoyaplaopamv cOR@wVaA PE TNV KATOVIAWOT], QUTOUATES UTINPECIEG
Ao@aAEl0G OTIWG TNV €VEPYOTIOMOT 1 QTEVEPYOTIOMON NG Tapoxns pevpatos. H vAomoinon
ameELBVVOVTAV OTIS ETAPIEG KAl OPYAVIOUOUG SLONEIPLONG EVEPYEIAS TIAPEXOVTOG UTIMPECIES €€
QTOCTACEWS YLO T LETPTON KL XPEWOT LE VYMAT] TIOTOTN T

¢ YaY - An Open-Hardware Energy Measurement System for Feedback and Appliance Detection

based on the Arduino Platform

H pedém avt) [10] mapovotddel éva KATOVEUNHEVO CUOTNHA HETPNOTG TIOU KATAYPAPEL KAl
TIPAKOAOVDEL NAEKTPIKES OIKIAKEG CUOKEVES E TNV XP1oN alotnmipwv, EEVTIV@WV TIPL{WV KoL TOV
HETPNTN EVEPYELXG YaY, avaAVOVTAG KAL EVILLEPWVOVTAS TOV XPT|OTI YL TO GUVOAO TG KATAVAAWOTNG

PEVULATOG TOV VOLKOKUPLOV.

2.2 AwadixTvo Twv lpaypatwv (IoT)

Mia aTto TIG TILo oAU avapePOUEVES 0POAOYIES GTOV KOGUO TNG AVATITUENG eappoywv gival o [oT 1)
oMwg to Internet of Things. ATO T O AMALG KATAVOAWTIKEG EQAPHOYEG TIOU QLPOPOVV KOl
epapuolovtal o€ EELTIVAL OTILTIAl Kol wearables GUOKEVES OTIG TILO TIEPITIAOKEG AVGELS YIA BLOUNXOVIKT)
EPAPUOYN, OTIWG AVUPWTIKA pnyavijlata xwpis odnyo to IoT eivat mavtol kot otadiakd Ba cAAalel
TOV TPOTIO OV {OLV OL KATAVOAWTES, TNV EPYATia TOUG Kot TV cAAnAeTtiSpaon pe Tis Internet-enabled

OUOKEVEG TOUG.



ZOupwva Pe o Tpoc@aty €kBeon amd ) Statista?, B vmdpyouvv oxedov 31 Sioekatopppla
ouvdedepéveg smartphones, wearables cUOKeVEG, EEUTIVOL POADYLX, CUTOKIVITA, KL OAAEG CUOKEVES
uéxpL To TéAog Tov 2020. ETti tou mapdvTog, o aplBpog autdg eival iepimov 27 Sioekatopppla 6€ 6Ao

TOV KOO0 (ekova 2.1). Auto amodeikviel oo ekBeTikd avgavetal to [oT.

100
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40

Connected devices in billions

20
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Ewova 2.1 - EkBetua avénom twv [oT ovokevwv (Internet of Things (IoT) connected devices installed base
worldwide from 2015 to 2025(in billions))

2.2.1 Treivan to Atdiktvo Twv Mpaypatwv (IoT)

To Awdiktuo twv mpayudtwy, 1 10T, elvatl 0VCLKOTIKA Eval OIKOCUOTNHAX ATIO (PUOLKEG GUOKEVEG
(appliances), oxnpota ko AAAX TIPAY AT TIOU £X0LV T SuVATOTNTA VA GLVSEBOUV, Vot GUAAEEOLV 1] Kot
va avtoAAdEouv Sedopéva HECW €VOG EVOUPUATOU 1] ACUPUATOV SIKTUOU, HE EAGLOTN 1 KOpix
TapépPoon petadd avBpwov pe avBpwo (human-to-human) 1 avBpwmov pe voAoylot) (human-
to-computer). Emtpémovtag v évtadn kat mv avtoAAayn SeSOHEVWV HETAE) TWV (PUOIKWOV

OUOKEVMV KOL TOV UTIOAOYLOTH), AUTO TO VEO KOO TNG TEXVOAOYING ECTIALEL OTO VA KAVEL TNV VOPTILVN

2 https:/ / www.statista.com/ statistics /471264 /iot-number-of-connected-devices-

worldwide/
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(N TIo amAOTIOMUEVT) KoL AVET KPATWVTOS TNV ATOTEAEGUATIKOTITA KoL TNV TIAPAYWYIKOTNTA O

VYMAG emimeda.

[Tlo ouykekpyéva, oELOTIOLVTAS TEXVOAOYIEG ayunG OTwsg 1 Mnxaviky Mabnom, n Machine-to-
Machine (M2M) Emkowwvia kat 1 Texynm Nonpoouvvn (Al), ot otéyot tov IoT emekteivovtan kat
aAAG{ovV TIEPA ATIO TNV UTIAPYXOVCA CUVOEGIUOTNTA LE TO TUTIKO ALaSIKTUO TIOU LVTTOGTNPILEL PUOIKES
OVLOKEVEG (smartphones, TAOPTAETES, UTIOAOYLOTES YPAPELOV, KAL (POPTTOUG UTIOAOYLOTES), GE Eval EVPV
aopa pn-internet-enabled (UOIKEG CUOKEVESG KL AVTIKEIEVX KABTLEPLVIIG XPT)OTG, OTIWG KAPETIEPES,
TALVTNPLA, KAEWSAPLEG OTLG TIOPTES, KATL, (OTE VA UTIOPOULE LE TIG SLOXELPLOTOVHE ATTOUAKPUOHEVA LIE

™ BonBela oG Kivn g cuokeung 1 tablet.

2.3 0@£An Tov AladikTvov Twv Mpaypatwyv (IoT)

Zkomdg tou Awdiktiov Ttwv Ipaypdtwv (IoT) eivar m oavtopatomomon ™G avBp®TvNG
KOONUEPVOTNTOG UE OTOXO VA YIVEL TIO ATTOTEAEOUATIK Kol TTapaywyikh. [pokdmtovy emmAsov
OEAT LE TNV XP1OT] TOV, TOOO YIA TIS ETIXELPTOELS 000 KAL VIO TOUG KATAVOAWTES HE KUPLOTEPA TO

TIPOAKATOW.

1. Hmpoofaon oe uymAng oot tag SeSopévwv
Me v avamntuén Twv cvokevwv [oT, ol emyelprioelg Slabétovv peyodutepn mpdofaot o€ dedopéva
IOV APOPOVV EITE TOUG TIEAATES TOUG, EITE TA TTAPAYOUEVA TIPOIOVTA TOUG. MTIOpoUv va eTtw@eAn0oUv
QMO VT OF TIPAYHATIKO XPOVO LE AELTOUPYIKES YVWOELS VIO TV TIPAKOAOVBTOM TNG CUUTIEPLPOPAS
TWV KATOVOAWTWY, TIPOCPEPOVTAS KOAUTEPN EUTEPIA OTOV TEAQT Kol TapvovTag EEUTIVES

ETUYELPTLATIKEG ATIOPACELG.

2. H BeAtiwon g mapakoAoBnong kot Staxxeiplong
Omolodnmote Kat va eivat To avtikeipevo ™g emyeipnong, to [oT kavel v mapakoAoVOnom Kot )
Slaelplon eukoAdTepT). Zuvavtape ToPadelypata TTov HItopouV Vo BEATIWO0LY TV TIapakoAoVnon
QVTIKEWWEVWV OE TIEPLTTTWOELS TIX. ATIOYPAPNS, YL TIAPAKOAOVONGT) GUVON KWV 081K KUKAOPOPING KL
KOPIKWV GUVONKWV LE KowvoTiomon eSopévwy oTis approdies apxes. Ptavovtag o€ onpeio TALOV To
IoT va xpnowoToteital Gxt HOVO Y HETATPOT £EUTIVWV OTILTIWV 0AAQ ETIOTG £EUTIVWV «OTIONTIOTEN.
XpNOWOTIOLEITAL OO OPYAVIOHOUS KAl ETIXEPTOELS 1 HEUOVWHEVOUS XPTOTEG SIEUKOAUVOVTAS TOV
TPOTIO AELTOLPYIOG KAl TIHPakoAoVUBN oG, Yl TTapdSetypa EEuttvn amobnkm, €Eutvo ypaeio, E&utvo

QUTOKIVNTO, £EUTIVN GUOKELN.
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3. H amoteAeopatikn xprjon Twv TTopwv
Avetdpmra oo Tov XWPo VAOTIOMOoNG (To OTITL, TV ETMXEPNON, TO YPAPElo, TNV amobnkmn, To
Eevodoyeio 1} To autokivnto), To IoT BonBdel TV AMOTEAEGUATIKOTEPT] KELOTIONON) TWV TIEPLOVCLAKWV
oTolElwV LE TN BEATIWOT TG TIAPOYWYIKOTNTAG. AZlOTIOLWOVTHS T SUvaun TG cAANAETIGpaons g
LINYOVIG-TIPOG-UNX AV}, CUAAEYOVTOG SESOUEVA OE TIPAYUATIKO XPOVO LE T Bonfela Twv astntpwy,
umopel v xpnowomomBel yux v mepautépw PEATiwon ocuvEnkwv Kal TV €AXXLOTOTIOMON NG
avBpwmvng mapéuaone ‘Eva xapoakmnplotikd mapddetypo xpriong elval 1 AmOTEAECUATIKY)

€E0LKOVOLN 0T KATAVAAWOTG NAEKTPLKOU PEVIATOG.

4. O auTtopaTIoNOG KAl 0 EAEYX0G
AgS0oEVOL OTLOLTIEPIOOOTEPES ATIO TIG CLOKEVES [0T PTTOPOUV VA ETIKOVWVOUV HETAED TOUG HEGW LG
aoUppaTnG VTodopns, elval o€ BEon va AEIToupyoUV amd UOVEG TOUG HE EAGYIOTN 1) XwpL§ Kapia
xewokivmn mapépBoaon. Iio Tapadery o, oKIaKEG CUOKEVES, OTiwG air condition, TALVT LA, oVpvVOL,
Puyela Kat TIONOG Pumopovv va TeBovv auTopaTa o€ AITovpyia, va TapakoAouBnboldv kal va
eleyxBovv amd amodotaon. Emiong pmopel va  outopatomowmoel SlA@OPOUS MAEKTPOVIKOUG
onuatodoteg oe eva TePBOAAOV 08IKIG KuKAooplag, woTte va yivel koAUTtepn Slayelplon g

KUKAO@OPIAG 1) va evUEPWOOVV oL Xp1ioTES TOL 051KOU TIEPBAAAOVTOG,.

5. H aveon koun eukoAia
H Slacivdeom Twv cuoKeL®V KAL 1) OHASOTIOM oM TwV SES0UEVWV HOG TIAPEXEL TIAN PN EAEYXO OE OAEG
TIG OUOKEVEG IOV elval ouvdedSepeveg PeTag) Toug PEow Tov cuvotnuatog [oT. Ao ) oty Tov
UTTOPOUHE VO EAEYYXOUUE OAEG TIGC OUOKEVEG UG MOVO UECH OO HIX KEVIPLKN] GUOKEUN, OTIWG YL

TIUPASELY X TO TNAEPWVO POG, LG TIPOCPEPETAL PUEYOAVTEPT) EVKOALOL Kot AveDT).

6. H eCowovopnom xpdvou Kot xprHatog
H évvola Tou AladIKTO0V TWV TPAYHATWY TIEPLCTPEPETAL YUPW ATO TNV CUAAOYT Se50UEVWV KoL TV
QUTOLATOTIOMOT) EPYACLWV TIOV ATTALTOVV Alyo 1) KaBOAov avBpw v TtapépfBaon, ETITPETOVTAS TV
EKTEAEON EpYAOLWV YPNYopOTEPa Kal pe BéATio aflomoimon g evépyelas. ‘Etot éva cvomua [oT

€€01KOVOUEL TIOAUTIUO XPOVO OAAG KoiL XPTUOTAL

12



2.4 Apxrtextovikn (IoT)

Mapaxatw mapovoialovtal Ta emimeda evog [oT cueTUATOS Ta OTIolA Kol AKOAOLOT|OM KoY Kat KaTd

TNV VAOTIONOT) TG AVATITUOGOUEVNG CUOKEUTG TNG SLTtpL3ne.

1. To xapmAdtepo pépog Tov IoT elvar oL oBNTIPES Kot 0L NAEKTPOVIKEG CUOKEVES TIOL Elval O
B€om va cuVEEBOVV Kot Vol KATAVOT) 00UV YEYOVOTOL

2. X710 emoOpeVo oTdd1o cuvavtdtai SleevvdeoT) Twv aetntpwv kot Staupdpwv Modules. Exktog
amd ™MV SlieVVEEDT) LTIAPXEL KAL 1) HETATPOT] O€ KATAVONTI) HOP@Y] TwV SeS0UEVWY TTOU
oLAMéyovtay, kaBopilovtag Tig TANpo@opieg Tov Ba xpnoomomBolv yix TV TEPETAIPW
€gumvm emdoyn Tov Ba Ttparypatomom Bel oe avwtePO EMiTESO.

3. AkolovBein Stacvvdeon pe Siktuo. To oTadlo aUTo EEXPTATL ATIO TO TAAUGLO EQAPUOYTG TOU
ovotmpatog [oT.

4. To emimedo aUTO Eival Vo ATIO TA CNUAVTIKOTEPA 0TV APXLTEKTOVIKT) ToL 0T Ko apopd ot
amofnkevoT TwV SeSOUEVWVY TTOV CUAAEYTKOY aTtd To SeVTEPO 0TASI0. MTopel va BewpnBel
KO G OTPWUN TIPOOTAGIOG ooV TrEPLEXEL OAa Tal SeSopéva (LOTOPIKA) IOV AVTIAPONKE TO
oVoTNUO.

5. Ze auTo TO eMIESO XPNOIUOTIOOVVTAL TA SESOUEVA KAl OL TIANPO@POPLES Yo TV AYm €EuTvng
ETMAOYNG 1) YL TNV €8orywyT] KATIOWAG EKOEGTG TIPOG TO £KTO EMITESO 1) TNV EVTOAT] TOW OTO
SevTepo emimedo TPOG KATOOV aoBnmpa 1} controller, Tepv@VTAG atd ™V aTtoBTKEVOT
(emimedo 4, 10TOPIKO).

6. To emodpevo emimedo, Oewpeitar emimedo Tapovsiaon§ kot eTITIESO EAEYXOL TIOL ETLONG OTEAVEL
EVTOAEG TTlow oTo eTtimedo 2 (aotnpeg).

7. TeAevtalo KoL avwTePo eMiTTESO TNG ap)LTEKTOVIKNIG £lvan To oTpwpa pe to Ul (User Interface).

"Eva emtimtedo Tov ePTAEKETAL 0 XP1I0TNG / KATAVOAWTIG.
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IOT application architecture.

Collaboration and Processes — CENTER
(Involving People and
Business Processes)

2 S
Application

(Reporting, Analytics, Control)
(1 B

Data Abstraction
(Aggregation and Access

TTTT

& ¢ e

Data Accumulation
(Storage)

Connectivity
(Communication and
Processing Units)

Physical Devices
and Controllers
(The “Things™ in loT)

Ewova 2.2 - Apxttektovikn evog IoT cuetiuatog

2.5 0 TpomoC A£LTOVPYLaG TOV OlkoovoTHaToC IOT

Me 1o Awdiktuvo €xel oAAGEEL 0 TPOTOG TOU €PYAOPAOTE KAl ETKOWWVOUUE HETOED LA,
xpnowotmolwvtag v ocvvdeon pog pe to World Wide Web (Internet). To [oT €xel wg otoyo va
EKPETOAAEVTEL T TNV CUVEEDT) Ty aivovTaG TV O€ Eval AAAO ETTIESO HE TN TIPOOHN KT KAl oUVEEDT)
TIOAAATIAWY GUOKEVWV THUTOXPOVQ, SLEUKOAUVOVTAG £TOL CAANAETISPACELS OTIWG elvan dvBpwTog -
HNX OV} KO HIY OV - HIX eV,
To peyoAitepo mAgovékmua Tov otkoovoTUaTos [oT elvat 6TL Sev TIEPLOPILETAL OE £V GUYKEKPLUEVO
TOPEN, QAAG €XEL EQOPUOYEG OE TOMUEIS OIKIOKOU QUTOUATIONOU, QUTOUATIONOU OXNUATWY,
EPYOOTACIAKY] QUTOUATOTIOMOT TNG YPOULTG TIAPAYWYNG, OTNV LATPLKY, OTO ALAVIKO EUTIOPLO, TNV
VYELOVOLKT| TtEPBoAYM KoL TTOAAG GAAQL
Ta BepeAdndn otoryeia evog IoT cuoTpatog elvat téooepa:

e AwoOnmipeg/ZuoKevég

e Yuvdeoomra

e AmoBnkevon kot emegepyaoia

o [lepBairov xprom
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Sensors/
Devices

COMPONENTS

Data User
Processing “4 ol 1 Interface

Ewodva 2.3 - Téooepa Oepewdn otoryeia tov cuotuatog loT

2.5.1 Alofnti)peg / TUOKEVEG

Ze PWTO OTASI0 Ol AoBNTNPES 1] CUOKEVEG GUAAEYOUVY oTolEld amd Tov TepiBdAiovta xwpo. Ta
dedopéva ouv cuAAEyovTal Ba PTTopPoVoE VA Eival ATAG OTIWG WA YEWYPXPLKT B€on 1} Tilo cuvBeTa

OTIWG OTOLXELX TIPWTNG AVAYKNG YL TNV UYEla evog aoBevou,

[N va kataypaet o vaiobnta 1) ToAUTIAOKOTEPA SESOUEVA, UTTOPOVV VAL GUVSUAGTOVV TTIOAAATIAOL
awoOnmpes padi oLomoiol Ba etvon péPog g cuokeung. Fio TapASeLypa, To KVto THAEQWVO lvat pua
OUCKEUN HE OPKETOUG EVOWUATWUEVOUG ouoBnTpeg, Omws GPS, KAUEPQ, EMITOYUVOLOUETPO
(accelerometer) k.a. oL XWpIG§ aUTOVG Sev eivat oe B€om va «auoBavBe» pdrypata. Eite Aowmdv eiva
€VaG QUTOVONOG aoBNTPaG ETE LAl CUCKELT) TIOU £XEL TTOAAQTAOUG alaBNTPES, TO TPWTO Prjua

TEPAAUPBAVEL TN TAKTIKT) GLAAOYT SESOUEVWV ATIO TOV TIEPLBAAAOVTA XWPO.
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Ewova 2.4 - IoT Components — Sensors/Devices

2.5.2 Zuvdsopomta

‘Otav ouMextouv Ta dedopéva, amootéAovtal og vTToSoueS cloud, YVWOoTES Kot wg TAXTPOPUX
AladiktOov twv Ipaypdtwy, pe mv xpron Slaopwv TexvoAoylwv SIKTOwoNG. AUTEG umopel va etvat
aocvppates 1 evovppates Omws To Bluetooth, Wi-Fi, kuedoedr) Siktua, Sopuopd Siktua,
LoRaWAN, Ethernet, kKATt. Av ko K&Oe pia amtd U TEG TIG ETMA0YEG CUVOEGILO TN TAG AV TUTPOCWTIEVEL ULl
avTioTPOoPN OYEON HETAED TG KATAVAAWONG NAEKTPLIKIG EVEPYELXG, TO EVPOG GUVSEDTG, KAL TO EVPOG
{wvng, elvor onpavTikn 1 KOAUTEPN ETIAOYT) GUVSEECTGT) OTIOlA EEAPTATAL ATTIOKAELOTIKA aTtd TO £TTTESO

TIOAUTIAOKOTNTOG KAL TIS EIBIKES ATIALTIOELG TIOU AVAUEVETAL ATIO TO VAOTIO0UEVO cVo o [oT.

NB-loT & GSM &
Bluetooth WiFi LTE LoRaWAN  LTECat-M Sigfox Satellite

)

Ewova 2.5 - Kuplotepeg teyvoroyieg Siktdwong
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2.5.2.1 10T Teyvoloyia & IpwTOKOAAX

APKETA TTPWTOKOAAN ETIKOVWVING KA TEYVOAOYLAG XpnotoTiolovvtal 0to Aladiktuo twv [paypdtwv
WOTE VAL KKAUPOLV TIG EISIKEG AELTOVPYIKEG amauthoels evog cuothpatog oT. Ta onpavtikdtepa amd
auTa eivar to Bluetooth, Zigbee, Radio Protocols (6mwg to Z-Wave), Wi-Fi, Cellular, kot LoRaWAN.
Bluetooth

"Eva onpovtiko pkpns epéreiag [oT pwtokoAro emikowvwviag. To Bluetooth, To omoio éxet yivel ToAw
ONUOVTIKO GTNV TIANPOQOPIKT) KAl O€ TOAAG KATAVOAWTIKA TIPOIOVTA, XPNOWOTIOETHL TIOAD HE
wearable Tpoiovta yio va Staecuvdéet [oT cuoTuata 6 TTOAAEG TIEPUTTWOELS LEOW £VOG sSmartphone 1y
evog Bluetooth / Network Hub. To véo Bluetooth yapmArs evépyeiag (BLE) -1 Bluetooth Smart etvot éva
ONUOVTIKO TIPWTOKOAAO Yl eappoyes [oT. Evw mpoo@épel tapopowax euféreia pe to Bluetooth €xel
OXESIA0TEL V1A VO KATAVOAWVEL OTLOVTIKA LELWUEVT] EVEPYELQL

Zigbee

To ZigBee eivartapopoto pe to Bluetooth kot ypnopomoteital kupiwg o€ Bopmyavikés e@apuoyés. Exet
KATIOLX OMUOVTIKA TIAEOVEKTILXTA € TIOAVTIAOKO GUOTIHATA, OTIWG VA TIKPEXEL AELTOUPYIX XOUNATG
oxV0g, VUMAT ao@dAela, va emw@eAsiton amd Ta acVppata SIKTLVA EALYXOL Kal aloBnTpwy o€
epappoyes [oT. H tedsutala ékdoom tou ZigBee eivou 1 mpoo@ata avaxowwBév ékdoon 3.0, ) omolo
elval OLOLAOTIKA 1) EVOTIOM 0T TWV SLAPOPWV ACUPUATWV TIPOTUTIWV ZigBee o€ éva eviaio pdTLTIO.
Z-Wave

To Z-Wave eivat pua xoumAns woxvog RF emikowvwviwv texvoroyia IoT Touv oxeSiaotnke Katd KUpLo
AGYO YlOt TNV OLKIOKY) OUTOUQTOTIONMON TIPOIOVTWY OTIWG Ol EAEYKTEG (PWTIOUOV Kol aoONTPES
avaueoa o€ TOAAEG GAAeg ouokeves. To Z-Wave ypnowomolel éva amAoVoTEPO TPWTOKOAAO
OUYKPITIKA UE GAAQ, ETITPETOVTIAG TOU TNV TAXUTEPN KAl ATMAOVCTEPT) OVATITULN EQAPHUOYWV.
MelovekTel 0TO OTL HOVO LI KATAOKEVAOTPL eTALpia, 1] Sigma Designs, VAOTIOLEL Tl GUYKEKPLUEVX TOLTT.
Wi-Fi

H ouvSeodmmra Wi-Fi elvat éva amtd ta o Snpo@in] tpwtokoAAa eTIKOWV®WVING AladIKTU0U TwV
[IpaypdTwv, GUXVA 1) TIO TIPOPAVIG ETIAOYT] YIX TIOAAOUG TIPOYPAUUATIOTES, 18lwG av AngBel utoym
avinpévn Sbeoipotta twv Wi-Fi oto eowtepkd mepBAAAov Tou omTIoN PHECA OE TOTIKA SiKTLAL.
Ymdpxel P peydn vtapyovoo utodopr) Tov viobeteltan TaxUtata amd Vv texvoloyia [oT, kabwg
TIPOCEPEL YPIYOPT) UETAPOPA SEGOUEVWV Kal TNV IKOVOTNTA VA XEPLOTEL PEYAAEG TTOCOTITES
dedopévwv.

Cellular

KaBe vAomoinom IoT mov amaitel ™ Asttovpyia Tou pe PEYOAVTEPES ATTOOTACELS ETIWPEAEITAL ATIO TIG
Suvatomtes kuPeEAw g emkovwviag GSM / 3G / 4G. Tlapodo mov pmopel éva SiKTuo KNS

ETUKOLVWVIOG VA SLO(ELPLOTEL PEYAAEG TTIOCOTNTES SeSOUEVWV, AVEPALEL TO KOOTOG KAL TNV KATAVAAWOT)

17



evépyelag o€ VYMAG emimedo. Elvar 8avikny Opws 1 xpriom TOL Yl EQAPUOYES UE aloONTPES
Baotopévol o€ YoumAG €0Pog {WVNG IOV GTEAVOUV TIOAU UIKPES TIOOOTNTEG SESOUEVWV UECW TOV
AwSiktvov.

LoRaWAN

To LoRaWAN eivau éva amd ta Snpo@iéotepa TPWTOKOAAX emikovwviag oty [oT teyvoroyia
emkevTpwvovtag o€ wide-area network (WAN) e@apuoyés. To LoRaWAN oyedidotnke ya mapoym
€LPLIWVIKWVY SIKTOWV XOENANG LloXV0G ME XOPAKTNPLOTIKA ESIKA YL TNV UTIOOTHPIEN XOUMAOU
KOOTOUG Oo@OAN emkovwvia oto Awdiktvo twv Ipaypdtwv kat duvatdmrta ovvdeong
EKATOUUVPIWV CLCKEVWV PE pLOBUOVG peTdSoomg Sedopévwy va kupaivovtat ato 0,3 kbps €wg 50 kKbps.

ZuvavtaTal 6€ EQAPUOYEG TIOU OXETI(oVTaL e BEpaTA EEUTIVIG TEIOANG KO BLOLINYOVIKES EQAPUOYES.

2.5.3 Amofkevon ko emeiepyacio

Metd ta otddla ™G oLAAOYNG Kot NG ouvdeoUOTTAG, T Sedopéva €xouv amobnkevuTel Kot
Xpnowotmolovvtal pe v Stadikacio avéAvong Tomov Big Data Analytics Engine. ‘Omwg @atveton ko
amo To OVOMQ, Elval pia TTOAVTIAOKT SLaSIkaaior EE£TAOMG, TTIOU APOPA PEYAAEG KAL TIOIKIAEG OUASES
SeSopEVWY, UE OTOXO VX QMOKOXAUYEL TIANPOPOPIEG KAL VX OUVEICWPEPEL OTNV KOAUTEPN ANYm
QTOPACEWV.

H avdAvon aum pmopel va lvat amAng pop@ng, OTwG 0 €AEyX0G KAaTd TOooV 1) OXL 1| €VOEEn
Beppokpacias o€ éva AC 1 Beppaotpa elvat evrog evOg AmoSEKTOU EVPOUG, 1] TILO CUVOETNG LOPEPNS
OTIWG EIVAL 0 EVTOTILOUOG AVTIKEIUEVWV UE TNV XpTiom Video, Yio TIapaSeryal 0 eVIOTIGHOS ELGB0AEWY O
omitt pe T Ponbeir kapepwv emmmpnons. Ta emefepyaopéva SeSopéva 0T GUVEXEIA
XPNOWWOTIOLOVVTAL YIX TNV EKTEAEOT AUECWV ATIOPACEWV. ATIOTEAEG U AUTHG TNG SLadikaolog eivat va

VTIAPXOLV EVPUIG EVEPYELES TIOU LETATPETIOVV ATIAEG CUOKEVEG OE EEUTIVEG GUOKEVEG,

2.54 IepBdArrov xprioth

To teAevtaio Prua mepAauPBavel TV evnuEPWOT TOU TEAIKOU XPNoTn, SLKOETOVTAS TOU TIS
TIANPOQPOPIEG TIOU CUAAEXTNKAV UUE SLAPOPOVS TPOTIOUS OTIWG:
e L€ TNV EVEPYOTIOMOT] EIBOTIONCEWV GE TNAEPWVA 1] KOWVOTIOMNOT) LECW KEIPEVWV UE UVOUOTA
NAEKTPOVIKOV TaxLSpopEioL.
e e SlEMaPY] TOL XPNOTN HECW TNG OTrolaG pTopel va eAEYEeL evepyd To ovotnud loT (ewodva
2.6).
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# Living Room

( i ) Dining Room Disabled

Living Room Temperature

§§9 4 (V]
Heat Auto off

Ewova 2.6 - ITapaderyuo amd meplBaAAov xprioTn TIou EAEYXEL KMUATIOTIKEG CUOKEVES OE 6 SLOPOPETIKOVG
XWPOUG TOU OTILTLOV,

2.6 E@apnoyec Evépysiag

Zta mAcovekmpata amd To Awdiktvo twv Ipaypdtwv cupmepapfdvovtal Kot ol TEPLOXES

KOTOVAAWONG EVEPYELAS TIPOCPEPOVTAS WX HEYAAT TIOKIAIX AELITOUPYIWY TIAPAKOAOVON oG Kot

EAEYXOU TIG EVEPYELAG, LE EPAPUOYEG TIOU 0POPOVV OV EUTIOPLKT] KAL OLKLXKT) XPT|OT) EVEPYELAS.

2.6.1 Aflomotia - Reliability

To cvotua loT péoa amd TPAKTIKES TIANPOPOPIES KA AVOAVTIKG GTOoLXEl0t CUUBAAAEL 0T SLGPAALOT)
™G aflomoTing Tou cuvoTUAToG. ExTog amd amodotikn) katavaiwor, to loT amotpémel v
UTIEPPOPTWOT] TOU ovoTuatog. To olomua TPooTATEVETAL AMO CevaplX (NUWWVY, OTIWG
KOTEOTPAUPEVOS €EOTALIONOG, downtime amd aTMWALW eMKOWwVIAS glte pe 1o SikTvo €ite e

Lo Tpeg, £yKapn aviyveuon amewy Kot S1aTipron g oTabepoTnTag TOL CUCTIUATOG,
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2.6.2 Epmopucn) Evépyewa - Commercial Energy

OL PEYAAEG EVEPYELOKEG OIVAYKEG TWV ETIXELPNOEWV 08NYOUV OE EVEPYELXKT) OTIATAAT), IOV UTTOPEL
EUKOAX VO EMMPEACEL TIG ETUXEPNOES 0 ONUOVTIKO BaBud. AUTEG OL ETIYEPNOEIS UTIOPEL va
TopadIBouY Eva TIPOIOV LE KPOTEPA TIEPIOWPLA KEPSOUGT] VA TIAAEVDOLV LE TO KOGTOG EELGOPPOTINONG
™G emyeipnons MeyaAvTepoL ETIXEPNUATIKOL opyaviopol avaykdlovtal va TiapakoAovBovv éva
TEPAOTIO, TIOAUTIAOKO OLKOGUOTNHUA TG EVEPYEIOKNG TOUG KATAVAAWONG TIOU TIPOCPEPEL ALyES
QMOTEAEGUATIKEG AVOELS TIAVW OTNV SLOYEIPLOT TNG XP1IONS TNG EVEPYELXG.

To IoT, Stxmpwvtag TapdAinAa xapnAd kootog kat VYMAG emimedo axpiBelag amlomolel ™
Sadkacia g TapakoAoVOnons kot Siaxeiplong g evépyelas. ‘OAa Ta onpeia KATavaAwong evog
opyaviopov / emixeipnong e€eTlovTal TIPOCEKTIKA EVIUEPWVOVTAS Kol BEATIOTOTIOLWOVTAS TOGO TNV
TPy wyn 660 Kot TV SLaxelplon g KATavaAwaonG He EE0IKOVOUNOT KOGTOUG, LIE TOV (510 TPOTIO TTou

ETUONUALVEL KXL EAEYYEL AELTOVPYIKA TIPOBAT HOTOL

loT in a Commercial Building

£ f % @

T

£

Lk

)
S

L
Mobility & Occupant Comfort Energy Building Detailed &
Customization & Environmenlal Consumplion Functionality Aclionable
Control Monitoring & Area Sensors Reporting

Ewoéva 2.7 - Internet of Things Energy Applications - Epmopua Evépyeia

2.6.3 Evépyelx Katowkiwv - Residential Energy

To IoT Ttpoo@épel TPOTIOULG YL TV vAALOT) Kal BEATIOTOTIOMOT) TG XPTIoNG OXL LOVO GE OAGKATPO TO
oUCTNUX TOU OTITIOV, 0AAQ KOl OF €V GUYKEKPLUEVO E€THTESO WIAG OUOKELNG AUTO pTopel va
KUPVETOL oo TIOAU BaoIKEG AELTOUPYIES, OTIWG 1) EXGOEVIOT) TOU PWTIGHOV, 1) 1) ATIEVEPYOTIOMOT) TOU
N ocAAayn Twv pLBUIcEWY OGS CUOKEVNG YOt VL ETULTUXEL TN BEATIOTOTIOMOT EVEPYELAS, £WG TILO
OUVOETES, OTIWG VA EVTOTI(EL KOl VX EVI|UEPWVEL Y10t KATAVOAWGCELS TIOU Vol «TIPOPANUATIKES KAl
EVOEXOUEVWG VA 0EOVTAL 0€ EAAEWPM oLUVTIPNONG NAEKTPIKWV CUOKEVWY, 1] O KATECTPAUUEVEG

OUOKEVEG 1] EAXATTWHATIKA EEPTIHATOL
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Ke@aiawo 3
[lapovoiaorn - eTA0YT)
TEXVOAOYLWOV

3.1 eprypa@n Twv IR Kvpatwy

H xprjon vmépuBpwv onpATwV eival P EVPEWS XPTOLLOTIOLOUUEVT] ACUPHOTI TEXVOAOYIX LE TIOAAEG
epappoyes. Ta o yvwota moapadelypata oty kabnuepvr) {wn €ival Ta TAEXEPLOTNPI Yo
TNAEOPAOT), XO-CUCTIUATO KOl KAIUXTIOTIKA KABWGE Kot 0L aloONTpeS Kivomg Kot Tor OEpUOUETP LIE
LTIEPLOpES.

Kata mv epappoyn evog TuTIKoU GUGTHUATOG UTTEPUOPNG ETTIKOWVWVING amattelTat évag ouTog IR ko
évag 6éxmg IR. "Evag optog uvmépubpwy, 1§ toumog IR, eivat To VAIKO TToU aTTOGTEAAEL TIANPOPOPIESG
Qo £V TNAEXEPLOTIPLO VTIEPUOPWV E GAAT CLUCKELT) OTIOL UTIAp)XEL 0 SekTnG IR Ko etvat utelBuvog
yx v AN Kol amoKwOIKOTIOM O™ TWV ONUATWV. X YEVIKEG YPAUUES, O TIOUTIOG EEAYEL VA LLOVASIKO
KWK oV TPoadilopilel To VTEPUOPO oMU TIOV PETASISEL AUTOG 0 KWEIKAG XPNOLLOTIOLEITAL OTN)

OUVEXELX YL VAL LETATPATIOVV TA OTJUAT ATIO TO TNAEXELPLOTIPLO OE [ LOPPT] TIOU UTTOPEL vt Yivel
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KOTOVOT T &Tt0 TV 0AAN cuokeur|. Emeldr) to umépuBpo onpua elvat otnv ovoia @, amatteitat line-of-
sight tpofoAn yx v keAUTepn Suvat AstToupyia, 0AAG UTIOPEL KL VAl AVTOVAKAXTAL IO GTOLKEIR
TOV TIEPLRAAAOVTOG XWPOL, OTIWG TO YUXAL KoL TOUG TOLXOUG.

Agv vTtapyovv vopikol teploptopol yiax ) xprion IR §éopmg kan pmropovv va petadibouv omolovdimote
€ldoug Sedopévav.

Ot kakwg TomoBemuévol dékteg IR o€ ot cUOKELT PTOPEL VA 0SNYNOOLUY GTO (PALVOUEVO TIOU
ovopdaletal «tunnel vision», SnAadn ™ pelwon ™G TEPLOXMG AELTOUPYIAG EVOG AMOUAKPUGHEVOL

EAEYXOV, EMELN] OL SEKTEG VAL TOTTOOETEVOL APKETA PLECA OTO GAGT LG CUOKEVNG,

3.2 AvaAvor) TV SLla@opeTik®wv IR KUHAT®WV IOV VTTAPYXOLV

HumépuBpn axtvoolio ivart o Lop@r) @WTOG TILPOLOLO JE TO PG IOV BAETIOVHE YUPW HaG. H povn
Staopd peta€l Tou IR (WG KA ToU 0paTOU PWG EIVALT) GUXVOTITA KL TO L KOG KUpatog. H uttépuBpn
axtvofoAia BploKeTat EKTOG TNG TEEPLOXTIG TOU 0PATOV PWTAG, £TOL WOTE OL AVOPWTOL SEV HTTOPOUV VAl
™ Sovv. Eme1dn] to IR eivar éva €i606 (wtog, 1) emikovwvio IR amrattel o GUeCT) OTITIKT) ETIOQT) ATIO TOV
8¢k otov TopTto. Aev pmopel va petadoBel péoa amd Toiyous 1 GAAX VAIKE, OTIWG YIVETE e AAAOUG

TPOTIOUG ACUPUATNG ETIKOVWVING TrY. To Wi-Fin To Bluetooth.

<— Increasing Frequency (v)

2 2 2 2

10% 10% 102 10" 10'° 101 10"? 101° 108 10° 10* 10? 10° v (Hz)
| I | 1 I | I [} | I I | ]
Gamma Rays X-Rays | UV Infrared [Microwave|FM AM Long Radio Waves
Radio Waves
| | | 2 | | o | | | I ‘ | | |
107" 10 10" 10" 10t ) o 10 107 10° 10° 10* 10° 10® A (m)

~.----"777 "77=---._____ Increasing Wavelength (A) —>

e e Visible Spectrum B,

=] =] [=]
2lys os
G mYln w0

Ewova 3.1 - ddopa vmépubpng axtivoPoliag

Te éva oVOTNUO ETIKOWVWVING pE VTEEPLOPA KOUATA, avAAOYd TNV SLAPOPETIKI] CUXVOTNTA TIOU
XPNOWWOTIOLELTAL EYOVE QVTIOTOLXA TIAEOVEKTILOTAL OTHV ATIOGTOOT] TIOU UTTOPOVV VA ETIIKOVWVI|OOUV

TIOUTIOC KA SEKTNG OAAG Kot 6TOV puBUO PHETAS00MG SeSopUEVWV.
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0 moumdg potddet pe éva Tutikd Aauttpa LED, ektdg Tou OTL Tapdyetl @ws oto pdaoua IR avti tou
0paTOV (PAGHATOG. AV TIAPATIPI|COVE GTO UTTPOOTIVO HEPOG EVOG TNAEKOVTPOA, Ot SoUE TO AauTTTipa

LED mov etvat o toptog IR.

Ewova 3.2 - Eova Agxelplompiov KALATIGTIKTG LOVASAS TIOL XPTGLL0TIoN BNKeE

Avddoya pe ™V GUYXVOTITA TIOU EKTIEUTIEL O TIOUTIOG STLOVPYOUVTAL KOL T AVTIOTO(O XPWUATIKA
amoteAéopata (Ewova 3.4). ETeldn To (oG TTou EKTIEUTIETAL KATA T LETAS00T) TOU ONIUATOG SEV lvat
0pUTO, OTIWG TIPOAVAPEPONKE, UTTOPOVE VA TO TIPATIPIICOVHE HE TNV XPNOT) HIOG KAUEPAS EVOG
KVNTOU TNAEP®WVOU KATOYPAPOVTAS TOV TIOUTIO TNV WP TNG HETAS00NG. TNV QVATITUGOOUEV

OVLOKELT) NG SLATPLPI)G 1 LETASOGCT) TOL TIOUTION PAG EIVOL XPWHATIKA GTO UTIAE XPWHIA.

[ —

Ewoéva 3.3 - ZTiypidtuTio PeTAS00m O1HAToG TIOPTOKOAL Kat Lwf3 amtd THAEXEPLOTIPLO TNAEOPAOTG Ko
KALUOTIOTIKOU
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Green

Red

625-700 nm

520-565 nm

Purple

400-420 nm

Blue Orange

440-500 nm 590-625 nm

Cyan Infrared

500-520 nm 750-1000 nm

Ewova 3.4 - XpwUaTIKES SLiPOopEG avAAOY X TNV CUXVOTITA.

0 6¢xm¢ IR elvon pua wtodiodog yia ouTd Kat To popo xpwua tou Seéktr. H pwtodiodog eivat pua
OUGOKEUT) MLy WY WV TIOU PETATPETELTO IR (pw)G 6€ Eva NAEKTPLKO OT)|UQ, TO OTIOI0 TIAPAYETAL OTAV TA
PWTOVIO ATTOPPOPOVVTAL aTtO TNV PWTodi080. 'Evag IR §éktng ouviBwe Holddel pe TV TTIAPAKATW

KovoL

Ewova 3.5 - Aékmg IR

ITa TTOPASOCIOKA TNAEXEPLOTNPIA OAWV TWV NAEKTPOVIKWY GCUOKEVWYV, Ol TAT|POPOPIEG TIOU
HETASISOVTAL QVTIOTOOVV avd TANKTPO TnAgxelplompiov. Xe avtibem Tmepimtwon T
mAgxeplompla Twv AC KwSIKOTIOLOUVY KAl ATIOOTEAAOUV OAES TIG TIHPAUETPOUS TNG CUOKEVTG WG LK

EVTOAT). AVOAUTIKOTEPA KAOE TIANKTPO €VOG TNAEXEPLOTNPIOV amd KAWATIOTIKO HETadideL oE pua
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EKTIOUTI OT)LATOG OAT) TNV KATAOTAOT] TG GCUCKEUNG TTOL Bar TIpETEL vat £X€EL, oupuTEPAapBaveL SnAadt)
TNV EVEPYOTIOMOT 1] ATIEVEPYOTIOMOT) NG, TNV Beprokpacio Tov Ba TPETEL va pUBULGTEL, TOV TPOTIO
Aettovpyiag [mode cool, dry, heat, etc], mv évtaon tov avepom)pa, TV KATELOBULVOT TWV TEEPGIBWY,

K.Q.

Ta IR mAgxepompla xpnowomotovy éva IR LED (Ttov Topto) yio va HETASWOEL TO OTJLAl EKTIOUTING
amd TMAEYEPLOTPLO OTOV SEKTN) TIOU UTIAPXEL OTNV TNAEKTPIKI] GUOKEUT. AuT 1 QTTOCTOAN
ETUTUYYAVETAL HE TIOAAEG Ypriyopes evaddayég Tou IR LED amd kAeiotd o avorytd. To onjua mov
amootéAete eivan éva PWM (Pulse-width modulation) orjpa o xpnoyoToLel OpLoPEVEG GUXVOTNTES.
Ot Sapoppwoaoels Twv ocuyvottwy (frequency modulation) ou ypnopomoloUvtal og GAa 6xeSOV Ta
mAgxeplompla uepuBpwv eival 30kHz, 33kHz, 36khz, 38kHz, 40kHz kou 56kHz. EEaipeom amoteAet
n xpnon twv oktivwv IR ota 455 kHz Tou xpnoyomoleital amokAEoTIKE oo v Aaveqikn
KOTOOKEVAOTIKY) ETaLpiot UYMANG akovoTikniG Texvoloyiag Bang & Olufsen. Ta e&apmpata yux cvtiv
™ (VN SLaPOPP WO elvat SUGKOAO YLt KATIOLOV VAl T TIPOUNBOEVTEL, TTrpOAQ rUTA 1) XP1IOT) AUTHG TNG
Slapopewong emrtpémel mepimov 10 @opég peyodltepn petaddoor SeSopévwv o€ GYEOT HE TWV
LTOAOLTIWV SlapopPwaoewv IR.

H Sapopewon o€ oplopévn cuxvomra elval AmAmS Qmapaitn T Yo T SIAKPLoT TOU GNUATOS OO
GAAEG KOVTIVEG TN YEG LTIEPVOPWV, ATIO TO (PWG TNG NUEPAS EWG TO PWEG AXUTITIPWV POOPLoUOD.

Ot SLlaPOopETIKEG oUXVOTTNTEG EXOLV Kl SLaOPETIKO puBpoO petadoons. ‘Etol 1 Stapoppwon twv 33
kHz, mov xpnowoToteital yia mapdderypa omd to 1989 yio HovoKaTeLOUVTIKEG ETIKOWVWVIES ATIO
EMOTNUOVIKES aplBpopmxaves HP pog tov Beppukd ektumwt) HP 82240B, éxetl puBuo petdSoong mov
@tavetota 1170 Bd. Ze pua Stapopewon ota 38 KHz 1 petddoon twv dedopévwy eivan 2400 Bd 1) otig
LTEPLOPEG IOV avaepopaoTe eivar 2400 pulses per second3, ota 56 kHz 1 petagopd Sedopevwv iva
ota 3600 Bd evw ota 455 KHz emituyyavetat puBpog petddoong mov tavel ota 19200 Bd.

LTV avaTttuGOOEVT GUOKEUT] NG SLaTpPBig 1) SLtHOPPWOT) CUXVOTNTAS TIOU XPNOLUOTIOLETAL Elvat

ota 38 kHz.

3 https:/ /en.wikipedia.org/wiki/Baud
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ZUYKEVTPWTIKA 0L SLAPOopPES cuYvOTNTES Uadi e apadelypoata viofémong *

Band Calibrated Usage Examples

30 kHz 28800 Hz "Lazer Tag"
33 kHz 32768 Hz HP 82240B Printer, Canon RC-6
36 kHz RC-5 (Philips)
38 kHz 38400 Hz NEC Protocol, Nikon MI.-1.3
40 kHz SIRC (Sony)
56 kHz 57600 Hz Thomson / RCA
455 kHz 460800 Hz Bang & Olufsen

Ewova 3.6 - Aipopes ouxvotntes ya IR Siapopewoeis pe mapadetypata

Me ) SLapOPPEOT) TOL GIIUATOG OE LK (PEPOVC GUXVOTITA KAVOUE TNV TiyN @wTAG IR (Tov outo)
va avaBooBrVEL O€ L CUYKEKPLUEVT) GUXVOTNTA Kol va Eexwpilel. O 8ékng IR Ba cuvtovioTel og au)

T GUXVOTNTA, OTIOTE KoL AYVOEL OAEG TIG AAAEG TIYES,

IV ovvéxela apovotaletat (ewova 3.7) Twg Eva Slapop@wuevo onua evepyotolel to IR LED tou
TIOUTIOV OTNV APLOTEPT] TIAEVPA. AVATIPAYETE TO TIOAUIKO onpa (avaBovtag kat ovovtag to @wg IR

OTNV CUYKEKPLLEVT GUXVOTITA) KAL O SEKTNG aviyveVeL kot Aapfdvel to onjpa (ot Se&Ld mAgupd).

T LU r R
| 2

Ewoéva 3.7 - Avamoapaotaot) ToAUKoU ouatog ( Topmog - > onpa -> §EKTNG)

H 81 Stadikacia Atyo oo eMEENYNUATIKY TIAPOVCLATETAL TNV TIAPAKATW EKOVA (Etova 3.8), 6Ttou
EVQ TNAEXEPLOTIPLO EKTIEUTTEL EVAL O TO OTIOLO AXPBAVEL O SEKTNG TIOV EVAL EYKATEGTNMEVOG TIAVG
omv loT ouvokeun. Auty 1 Swdikaoioc vAoTomBnke kat ota Pripata ™G pebodoloyiag mov

akoAovBnBnke ot Swxtpfn), WoTe va aviypdPoupe TO TNAEXEPLOTPO. AVOAUTIKA OV

4 http:/ /www.numericana.com/answer/ir.htm
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Sapopewon onuatog IR, évag KwoIKOTomTG HETATPETEL Eva SLUASIKO OTUA OE Eval SLLOPPWHIEVO
NAEKTPIKO onuo. AUTO To NAEKTPIKO onjua otéAvetal oto IR LED (moumdg). O Toumog UETATPETEL TO
SLAPOPEWUEVO MAEKTPIKO onua oe éva Stapop@wpévo onua IR, 0 &ékmg IR omv ocuvéxela
amodapop@wvel To onua IR kat to petatpémel miow oe Svadkd, OTov To TapPoAaUPAvel o
UKPOETIEEEPYAOTNG KAL AVAAOYQ OELOTIOLEL TNV TIANPO@OPIA. TNV TEPITITWOT TNG VAOTIOMONG MO,
S1aPOopPOTIOLOVUAOTE 0TO TEAEUTAIO 0TASL0 0TIoL 0 8¢kTNG IR petatpémel o€ Suadiko to onjua IR. Adyw
WOLUTEPOTNTAG TOU TNAEXEPLOTNPIOL KpatOnKe 1 Hop@n Touv onuatog o€ IR pop@otoinon kot

XPNOWWOTIOM ONKE AUTOVGLA WG VATIXPOY WYT).

_____________________________

Modulated Voltage
Signal

l !

Encoder | ']

Meodulated IR Signal ) ;
Binary Signal

|l .l —ono. g

Microcontroller

Receiving IR Diode

Remote Control

Ewova 3.8 - Brjpata SLapop@won oo To THAEXEIPLOTIPLO 6TO SEKTN)

3.3 AvaAvot) ToU XWPOoL EQAPUOYTC

I koAU TEPN VAAVOT) TWV HETPNOLUWY SESOUEVWV ETIPETIE VA ETIAEXTEL YL EPELVA VAL INYAVI|LOL
KALUXTIOTIKOU TO oTolo Ba Asttoupyoloe 0660 To SuVATOV TEPLOOOTEPES WPEG KAl TO OTOo(0 B
TIPOGEPEPE TIEPLOCOTEPA SESOUEVA UETPNOTG OE OXEON ME £V KALUATIOTIKO OLKLXKTG XP1IOTG TTOL SeV

Ba pmopovoe va Aertoupyel 6Ao To 24wpo.

ZToV XWPO £PYACLG IOV ETAEXTNKES LTIAPXOLY 4 SWUATLA, T OTIOLA TIEPLEXOLV SIKTUAKO ECOTIALOO,
SlaooTég Kat ktiplakd UPS, kot T omolar StaB€Touv KAATIoNO Tou Asttoupyel 6Ao To 24wpo. Eva
QMo CUTA T SWUATLO ETTAEXTNKE Y1 TIG SOKIUES LE ATIWTEPO OKOTIO TNV EVEPYELOKT] BeATiwon g
KOTOVAAWONG TOU KAPATIOTIKOU. O €E0MALONOG (EVEPYQ OTOLXEIR) TIOU EUTIEPIEXETAL OTO XWPO
EPAPUOYNG elval 2 PeyAAes rack VTOUAATIES LE TOV TEPUATIOUO TNG SIKTUAKNG KOAWSIwoNG Tov 3%V, 400
KoL 5% 0pdPOUL TOL KTIPIoV, 0L KEVTPIKOL SPOUOAOYNTEG KAL O TEPUATIOHOG TG OTTTIKYG (vaG, KABwG Kot
TO TNAEPWVIKA KEVTPA TTOL EEUTINPETOVV TO TPEXOV KTIPLO ol e KOVTIVA KTIpL TG TiepLoxms (Toy. v

(POLTNTIKT) £0TIX).

5 Ktipro Kevtpikr|g BipAtodnxng Iavemotnpion @sooaliag
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H ouveym s Yrv&n tou xwpov ivart ETITAKTIKT Yid TO AGY0 OTL LECK GE L0 WP XWPIG auTr) 0 EE0TALOUOG
Tapdyel Ogpudmra mov aveBaivel TAVw amO TOug 26°C TOUG XEWEPIVOUG LIVES, €V TOUG
KOAOKOPVoU§ PMveg pmopel va gptaoel atoug 30°C. O xwpog eivart va Kpo YUAAVO SwWUATLO e Sikn

TOU KAIPATIOTIKT] povada (ewova 3.9,3.11).

Ewova 3.9 - EEwtepikn} Amoym Tou X@pov EQapUoyns

H eppéAex Tou tomkoy Wi-Fi Siktdov eivat o€ 6Ao to ktiplo Sabéown pe Access Points, apa dev

UTIAPXEL TIEPLOXT] TIOL SEV EXEL KAALYM).

Ewo6va 3.10 - Access Points Tou xwpou e@appoyns
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Eowtepkd, OTiwe Tpoava@épBnKe, UTIAPXEL 0 EEOTTALGUOG LE TO KALUATIOTIKO THioW ATIO TNG VIOUAATIEG
Rack. 'Omwg Sakpivete oy oxetikn @wtoypagia (ekova 3.11) mMavw OTIS VIOUAATES elvot
TPOCWPLVA TOTIOBETNEVOL §VO (POPNTOL UTIOAOYIOTEG. O £VOG KATAYPAPEL TA OTOLEIN KATOAVOAWOTG
evépyelag (kataypageag / energy data logger) ou B cvaduBovv atov e§0TAIOUO O PETOYEVEDTEPT)
EVOTNTA, VW 0 SeUTEPOG XPNOLUOTIOLELTAL YIOL TNV XP1OT) TNG KAUEPAS OTE VX UTIAPYEL OTTTIKY)
emBeBaiwon ™G cwotg autopatoTompeEvng Aettovpylag pe live streaming service, Tpoo@épovtag
EKOVX 0AAG Kou video (etkdva 3.12) pe v xpriom Tou eEAe00poL AoyLopiko Yawcam®.

Ta evepyelaka XapaKmpLOTIKA TNG KAPATIOTIKIG LOVASAS atvovTtat oty elkova 3.13.

Ewova 3.11 - Ecwtepua| Amoym Tou Xwpov EQapUoYNS

Air Condition Status- screenshot

lNa Aéyoug Hakpuopévncg enifefai 1€ TWV evToAdv Nou anooTéAvovTal.

Ewova 3.12 - Live streaming A/C status

6 https:/ /www.yawcam.com
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Ewova 3.13 - Evepyelakd XapaKmpLoTIKA LOVTEAOL KALATIOTIKOU TOU XWPOL EQAPUOYNG




0 XWPOG UEAETNG EXEL OPLOUEVES ETUTIALOV LOLUTEPOTNTES / TIPOBAT LT

0 TIPOCOAVATOALGHOG TOU SWHATIOV EVAL AVATOAIKOG , TIOU ONUAIVEL OTL ATIO TNV AVATOAT] TOU
NAloL KoL PEXPLTNG PeoMUPBPIVEG WpPES TO SwHdTo BeppaiveTat emTALOV amd Tov 1HALO,.

0 €EWTEPIKOG TOlX0G TOU SWHATIOV EXEL Evar PeYdAo voAoTivaka (TtapdBupo) Tov KaAUTITEL
oxedov OAn TV MALUPA TOU SWHATIOV. ATIOTEAECUN VX TIPOKOAEL ETIMALOV aOENOM TG
Beppokpaciag TG NAGAoVOTEG NPEPESG, evw O avtiBetn TEP(0S0 TIOL E£XEL XAUNAOTEPES

Beppokpacies va fonBael atnv Ydé&n Tou xwpov.

3.4 KaBoplopog kat avaAvor) amattiGEwVY

OL AELTOVPYIKEG ATIALTIOELS TOV QUPISPOLOV GUOTNIATOS IOV TIPETIEL VA CUUTIEPLAQUBAVOVTL TNV

vAoTroinom etvat:

Ta Sedopéva Twv aoBNTPWVY TOL EAYOVTAL ATIO TNV GUCKEUT TIPETEL VO ATTOBNKEVOVTAL OE
Baoelg Sedopévwy e timestamp pETpnong

Ta SeSopéva oL ElGAYOVTAL GTNV GUOKEUT] (TLY. EVTOAEG 0AAXYTG BepUOKPAGiaG) TIPETEL VA
amonkevovtal o Bacelg SeSopévwy e timestamp ATTOGTOANG

Ta eSopeva twv petproewv Ba ipEmeL va elvat StaBéaiua kat tpooBaoiua amd To epBdAiov
NG EPAPUOYNS YL KLV TAL

H avamtuoodpevn ovokeur Ba TpEmeL va GUUTEPAAUPBAVEL Kt OTTTIKY €l00Tomon otav
OTEAVEL EVIOAN TIPOG TNV KALLXTLOTIKY) LOVASQL.

H avarmrtuecopevn cuokeun Oa TpEeL va NAEKTPOSOTEITAL AU TOVOLAL

H avarmtueoopevn cuokeun Ba TIPETEL var GUVSEETAL TNV ACUPHATH UTIOSOLN| TOU EKACTOTE
XWPOL EYKATACTAONG.

H Aertovpyia tov IoT cvotipatog Ba ipemel var iva cuvexg Kat adIGANTT He TTPocOnkn
SLAPOPpwWV EAEYXWV ACQOAELQG.

To avamtuooopevo TepBAALOV TOL Xp1)oTH Ba ElVOL ATIOKAELGTIKA YIX AEITOUPYIKA CUCTIHATA

Android.

3.4.1 Emoy1) katadAAnAov £0TALGHOU

Ymapyouv apketd pikpa board yio avdAoyeg 0T e@appoy£g, APKETA ot TA OTIOIX TIPOGPEPOLV Kall

SLVATOTNTEG ACUPUATNG EMKOWVWVING ZTNV EKOVA TIOU AKOAOLOEl Ttapovotalovtal eVEEIKTIKA

KaTolx pkpda board.

31



Pro Mini Pro Micro
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Ewova 3.14 - Mikpd board ywx IoT vAoTou|oelg

[TapoAo Tov Ba rav evlaepov oe pua avamntuoodpevn loT spappoyn va yivel xprjon 1000 (Kpwv
boards, vtdpxouv apketol Asltovpyikol TTEPLOPLGUOL YIa TNV VIOBETNON TOVG 6T Ttapovoa SLtpLBn,
LEPLKOL EK TWV OTIOIWV ElvaL:

e Tampoopepdueva volt meplopilovtar povo o€ 3.3V kaw Oyt ota 5V.

¢ Htpowodooia yivete povo pe éva tpomo (mini usb)

o Aev §éyovtat emmAewv modules ylo ETEKTATELS (A0 TOUG ONUAVTIKOTEPOUG TIEPLOPLGHOVG)

e ’Exouv peiwpévo aplBpo elelBepwv BEoewv oL Ptopovv va cuvdeBovv aloBNTPES.

e Ymdpyxel mEPLOPLOUOG TN SLABEGUN PV

e AgvumapyeL) SUVATOTNTA EMEKTAONG AELTOVPYLWV

e Eivatapketda axpia.
H xprjon dnAadh evog ek Twv apamave Pikpwv boards ov Ba cuvSeBel e Evav asOnTpa Kot pe pua
uratapio, TapoAo Tov Ba elval VA (PUOIKO ATIOTEAECHA LUKPWV SlACTACEWY, Ba PTopel var CUAAEEEL
TIEPLOPLOUEVA GTOLXEI KAL YO UTO TO AGYO GUVIBWG XPNOLUOTIOLEITAL YL VO ATIOTEAEGEL LEPOG EVOG

HEYOAUTEPOL CUCTIUATOG,
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3.4.2 LOykpion Suadsocuwv tpotdcswv hardware

[Tapovoiaovtag oplopéva amd Ta kKuplotepa boards pE TA XAPAKTNPLOTIKA TOUG, KATOATYOULE 0TIV

TeAKT eA0YT] evog board yix To avamtuoodpevo cUGTN O

3.4.2.1UDOO x86

Xapaktnplotiko autov Tov Board eivat 0tL evowpdtwoe To Arduino Board évew Tto avamtueodpevo

Board kepdifovtag pe auTOV TOV TPOTIO TANPNG CUUBATOTNTA LE TNV UEYAAT ayopd, KOWOTNTA KAl

amodoxn Touv Arduino Tov €yeL 6TOV KOGUO TWV WKPOETEEEPYAGTWV. MTIOpEL va xpnoLoTIOLEl OAQ Tl

NN oxedaopéva add-on module Tov €xovv avamtuyBel yiax Arduino Board. EmumA£ov yia to Adyo 0Tt

€eL Kol SuVATOUG EMECEPYNOTEG KOl XOAPAKTNPLOTIKA UTTOPEL Vo AELTOUPYNOEL KoL UE YVWOTA

Asttovpyka 0mwg etvan T Windows 7,8,10, 0Aeg Tig Linux Siavopég tooo ot 32bit 6oo kot ot 64bit

ekd060elg kaBwe kat android SlavopEg.

"Exel SlaBéopeg 800 SapopeTikeg ekdooels?, v ultra kot v advance plus, avdAoya TIG ATALTHOELS,

Ewodva 3.14 - UDOO x86

XapakKTNPLoTIKAE TWV V0 SLPOPETIKWV EK§OGEWY

MHZ

ULTRA ADVANCED PLUS
processor | CPU INTEL PENTIUM CPU INTEL CELERON

N3710 UP TO 2.56 GHZ N3160 UP TO 2.24 GHZ
memory | 8 GB DDR3L DUAL CHANNEL 4 GB DDR3L DUAL CHANNEL
graphics | INTEL HD GRAPHICS 405 UP TO 700 | INTEL HD GRAPHICS 400 UP TO

640 MHZ

storage

32GB EMMC STORAGE

32GB EMMC STORAGE

7 https:/ /www.udoo.org/udoo-x86/
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Me KOWd YapaKTNPLOTIKE TwV U0 ek806swV

Processor Intel® Braswell 64 bit 14 nm:
Quad Core up to 2.56GHz
Cores 4
Memory DDR3L soldered-down memory
up to 8GB RAM dual channel
Graphics Intel HD Graphics Gen 8 LP
Up to 700 MHz
Up to 16 execution units
Video Interfaces 1x HDMI
2x miniDP++ connectors
Mass Storage eMMC disk up to 32 GB soldered on board
Standard SATA connector
M.2 Key B SSD slot
Micro SD card slot
Networking Gigabit Ethernet connector
M.2 Key E slot for optional Wireless modules
USB 3 x USB 3.0 type-A sockets
Multimedia HW Video decode: H.265/HEVC,
H264, MPEGZ, MVC, VC-1, WMV?9, JPEG, VPS;
HW Video encode: H.264, MVC, JPEG
Audio Microphone + Headphone combo connector
Speaker internal header
S/PDIF output
Serial Ports 2x UART ports
Other Interfaces IR interface
LPC -2 x12C - GPIOs - Touch Screen
Management signals on expansion connector
RTC Battery + Connector Included
Digital I/0 Pins Up to 20 extended GPIOs, multiplexed with other interfaces
Operating System Windows 10, 8.1, 7

Any Linux Distribution for X86 64bit platform
Android X86
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Dimensions 120mm x85mm (4.72" x 3.35")

Arduino yapaktplotikda tov board

Microcontroller ATmega32U4
Other Interfaces 1x UART
1xi2C
1x SPI
Arduino Pinout Arduino Leonardo-Compatible and compatible with most

Arduino Shields 5V compliant.

Digital I/O Pins Up to 23 x digital /0O (7 PWM)
Analog /0 Pins 12 x Analog Input
3.4.2.2 BeagleBoneBlack

To ouykekpévo board eivat pikpotepo oe peyebog, oxediaotnke amo v etaipia BeagleBone pe
EVoOWNPATWHEVO emegepyaotn Sitara XAM3359AZCZ100 Cortex A8 ARM. O emefepyaotng Aettoupyel
010 1 GHz ko éyel eme€epyaotin wox0 Twv 2000 MIPS pe 512 MB DDR3L RAM Aetrtoupyiag ota 800
MHz. Téooepa mpoypappatiloueva LEDs givat StaBgoipa yiao okomoug Sokiwy. AlaBETeL eTTAEOV
€€080 ylx 006vn péow BVpag HDMI vrtootpl{opevng avéluong péxpt Ta 1920 x 1080 @24 Hz. To
board £yeL péylom katavidwon 460 mA @ 5V. Awbster 4 GB eMMC flash memory kau emmAéov
TIPOGPEPETE EMEKTAON UVIUNG peow Micro SD card slot. T'ia v Siktvwon StBeter 10/100 Ethernet
BVpa. H mapoyr) oe 6Aeg Tig ouvdeaeig /0 etvan 3,3V yeyovog Trov meplopilel tn xprior Tou

=
o
=
=
m
m
m
-

Ewova 3.15 - BeagleBoneBlack
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Etvat oupatd pe Asttovpyikd cuompata Debian, Android, Ubuntu, kot apéyet cloud vootpién pe

xpnotn tov Cloud9 IDE (Aoyiopuov g etaupiog).

3.4.2.3 Tessel 2

To board auto €xel pkpo peyebog kat €xel evowpatwuévo 580 MHz Wi-Fi router SoC (avamtuypévo
and v Mediatek), tpéxet OpenWRT, SwBéter 64MB DDR2 RAM pe 32 MB flash storage. O
emegepyaot Tou eivar évag 48 MHz ARM Cortex MO Microcontroller (Atmel SAM D21). AwaBétet pua
10/100 Ethernet port, 2 USB 2.0 ports, micro USB port yiw mapoxr) evépyelag (power) ko 500 module
ports pe 10 pins To kdBe Eva.

Ymdapxel Evag onuavtikog TepLoplopos avamtuéng yatt ta I/0 modules tov, dev eivar cupfoata pe
board amd dAAoug kataokevaoTEG Kat Sev pmopel va Sextel ko modules ektog etaupiag. H Asitoupyia

Tov Tessel etvou pe 3.3V kaw o mpoypappatiopos yivete pe JavaScript péoo Micro USB.

Connectivity and power input ‘

—_—
= F

i m oA

P d

Ewdva 3.16 - Tessel 2

To Tessel board Siabtel apketd toypa modules Ta omoia cuvdéovtan pe To kevtpikd board. Oplopéva
QIO UTA EVOL TA TIAPAKATW KL TIAPOVCLALOVTAL VOAUTIKA 0TO Tiaipdp o E.
e Accelerometer

¢ Ambient Light+sound

e (Climate
e GPS

e Infrared
¢ Relay

e RFID
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3.4.2.4 Intel® Edison Kit for Arduino
Zav Vv TIpw T eTatpia Tov avaAvoape (UDOO x86), v 181& Aoyikn vioBémong Arduino board péoa

0TO avVaTTTUOCOEVO board akoAovBel kot 1 intel e to Intel® Edison Kit yiuax Arduino.

Ewova 3.17 - Intel® Edison Kit for Arduino

To Intel® Edison Kit yia Arduino tapéxet to Arduino 1.0 pinout pe TUTIKI] CUVEEGIOTN T OTIWG €V
micro USB, pa 60pa USB OTG Trou pmopet va evodrdcoetat PETaED g Sevtepng ouvdeong micro USB
OUOKEUNG, lot TUTILkn uttodoxm peyeboug USB Type-A, pia SD BUpa, kat éva Buopa ouveyxos pedATog.
'Ontwg éva Arduino Uno, to Intel® Edison Kit yi Arduino kaBiotd Suvatdv va Exoupe 20 Ym@Lakeg
€Ll0060VG / €€080UG, £K TV 0TIO(WV 6 PTTOPOVV VA XpNGLHOTIOnB0VV WG avaAoyikes eicodol To Intel®
Edison €xe1 4 €£66o0ug PWM mov pmopet va xpnoomom 0oy HEGw cUVEEOoN E OTIOLXST)TIOTE UTIO TLG
6 akideg Trov vmootpi¢ouv PWM oto Arduino Uno (axideg 3, 5, 6,9, 10,1 11).

To Intel® Edison Kit yia to Arduino €xel oyediaotel yio va etva hardware kot software cupato pe ta
Arduino shields (ta modules tov Arduino) Ta omoia €gouvv oxeSIAOTEL Yl Xprion HE TNV TEAELTAIX
€k8oom to Arduino Uno R3. Ot ymeraxég 0 wg 13 kat avadoykég 0 £wg 5 eicodol, 1 power header, 1)
ICSP header, kot ta UART port pins (0 and 1), eivai 0Aa oTi§ iS1eg B¢aels 6Tws oto Arduino Uno R3. Ot
UMeLaxég Kot avaAoyIKES akiSeG UTTOPOUV va pUBULGTOUY WOTE va AstToupyovv eite o€ 5V 1) 3.3V, ue
€€080 ota 24 mA pe 3.3V kot 32 mA pe 5V.

[8lag avarrruéng amd v Intel utmpxe kaw to Intel Galileo To omolo 1 et ATTOPACIOE VO GTAPATIOEL
mv 8dBeom tov. 'Htav o Suvatd amd v €kdoon Edison aAA& Aettoupyovoe povo pe Topoxn
PEVUATOG TO OTIOL0 ATTOTEAEL PELOVEKTNHA YA TIS [0T £apOYEG OTIG OTIOIEG N EYKATAOTHOT) ATIOUTELTOL

va YIVeL € xwpoug xwpig nAektpodotnon.
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Ewodva 3.18 - Intel Galileo

‘Eywve i mpoomdaBeia va EavakukAo@opnioet pe to Intel Galileo Gen 2, aAAd Sev k€pSioe evTUTIWOELS
QoV LTI PXAV TIPOBANUATA OTNV ATIWAELX TOU XVATITUGOOUEVOU KWK, OTIOV YAVOVTAV PETA OTtO
QTIWAELX EVEPYELXG KoL VOryKALOVTOV 1) GUOKEUN VA E0VA (POPTWVEL TOV KWSIKX ATTO EEWTEPLKT) KAPTA

SD.

3.4.2.5 Raspberry Pi3

TéAog mapovoidletal To Raspberry Pi3, éva i8laitepo board oAU Suvatd kot owkovoluko. Eivat to o
EVEAIKTO KAl KatdAANAo board yia avarrtuén IoT. EmAéyeton oo peydio HEPOG TWV XPNOTWV AGY® TOU
XOUMAOU KOGTOUG TOV, TWV TIOAAATAWY ETUAOYWV GUVSECILOTITOS TIOV TIPOCPEPEL KOL TO VPV (PACUO
NG UTIOOTPLENG AELTOVPYIKWY GLOTNUATWV (OS). Adyw g SnuoTikdTag tov Raspberry Pi 3, moAA£g
BBAL0OMKES pe Sapopo VAIKO eival 116 SlaBéoipa oTo SladikTuo, KABLoTWVTIG EVKOAGTEPO YL TOUG

TIPOYPUUUATIOTEG VX EEKIVIIOOUV TNV AVATITUEN GUGTIUATWV.

Ewova 3.19 - Raspberry Pi3
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Zuykpivovtag to pe to Arduino, 1 XapakmmELOTIKY Toug Slaopd eival 0Tt To Arduino Tepléxel
HIKPOEAEYKTN TIAVW o€ éva board, evw Raspberry Pi eivat évag pivi utoAoylotg.

Me avamtuooopeva connection bridge (e kootog 130$) cav auTd oL THPOVCLAZETAL TV TIXPAKATW
ekova (ewova 3.20), Stvete ) SuvatdmTa 6To Raspberry va xpnoomomoel 0TolodNToTe EApTNHA

vmapyel Yo Arduino boards, aov g€opowwvel v Bactkn cuvdespoioyia tov Arduino.

Ewova 3.20 - connection bridge Raspberry pe Arduino e§optiporto

H emoyn tov board yw 1 cuokeur] vAoonong HTav TETOIA WOTE VA AUTO Vo elvat Eva SleBvwg
avayvwplopévo board to omolo Ba pmopoce va XproLOTIOn0EL OG0 TO SUVATOTEPO TIEPLOCATEPOUG
QLoONTPES UE TO WKPOTEPO ETUTPETTTO UEYEDOG WOTE VA Asttoupyovv Ta modules, xapmAov kGoToUG
KL LLE TIG TIEPLOOATEPES TIAPOXES SlaraVvdeome. Katt oav To piod oe peyebog Avoewv ¢ Intel cdAAd pe
ouvdeopoAoyio Wi-Fi.

Agv emAéymie 1 AVom tov Raspberry, yati mapoAo ov ftav KOAUTEPN O TAPOXES, LG TIHPELXE
TEPITTEG oLVEEDELS Try. hdmi, 2 usb, ethernet kA, katoAryovtag £tol oy mAoy Tov Arduino Uno
Wi-Fi Rev 2. To Arduino Uno WiFi Rev 2 SiaBétet emiong vmtootpién ywx over-the-air (OTA) oe emimtebo
TIPOYPUUUXTIOHOV V1A T LETaPOoPG Twv Arduino sketches (kwdikd) kot eMTTAL0V AGVPUATN AGPAAELX

IOV TtaPEXETAL aTtO €va ikpoToim ECC608 CryptoAuthentication IC.
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3.4.3 EEoTTALloOG Y1 KXTAUETPTOT)

0 oNUAVTIKOTEPOG TIAPAYOVTAS LLXG EQAPHOYNS TIOU OTOXEVEL 0TIV EEOLKOVOUTN O TNG EVEPYELAG Vot
1] CLVEXNG KATAPETPNOT TG NAEKTPLKIG KATAVAAWONG TNG LOVASOG TIOV EAEYXELT) EQPAPLOYT), TIOU GTNV
TEPITITWOT UG Eval TO KAUATIOTIKO. MET& amd €peuva Twv SIKOEoIUWY TPOTIWV HETPNONG TG
KOTOVOAWOT|G EVEPYELOG KL KATXYPAPNG NG, LI0BeTBNKE 1) Xp1]om Tou smart metering mov yiveto
LE TNV Xp1iom €vog Katarypapea deSopévwy evépyelag (energy data logger) amevBeiag amd ™ povada
AC.

[Tapovoiaovtat ot SLPoPOoL TPOTIOL TIOV UTIAPXOUV YL VAl EKTLUNOEL Ko va LETpn Ol 1) Katavaddwon

TOU KALUQTLOTIKOV.

1. Apmepotowmido
Meloveéktnud ™G 1 TPouTO0EDT) Vo EEXWPITOLY TA KOAWSIA TPOPOSOCING TNG CUCKEUNG WOTE
va petpn el 1 katavdAwon. Emiong mpoo@épel povo otrypaia HETPNOT, HE OPLOUEVA TIOAD

aKPLBOTEPU LOVTEAQ VO KATAYPAPOUV KAL KATIOLO UKPO XPOVIKO SIACTI AL

Ewova 3.21 - AumepotomiSa
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2. 'Evag aieOnmpag ov avartuyxdnke yia Arduino
H oeipa SCT0138 eivat aloBNTIPES UETACYNUATIOTEG PEVUATOG TIOU UETPOVV TNV EVTAOT| TOU
pevUTOG TIoL Slaoyilel Evav aywyo. ‘Exel Tapopolx xpron He pa aumepotoumida pe 5lo

HELOVEKTN O TN Ty Lalo LETPN oM.

Ewkova 3.22 - Alotnmipag TOTou apmepoTolumidug yio e@appoyes mavew o€ Arduino

3. Xpnon amiol Energy Meter
[Ipoc@PEPeL OTOEWDST AVAAUOT] TG KATAVAAWONG EVEPYELAS, KATOYPAPEL OTOLEIX OTIWG
uétpnom tdomg (V), pevpatog (A), oxvos (W), evépyeas (KWh), cuvtereot woxvos (PF),
ouxvomtag (Hz). To pelovékmmud Tou eivat 6Tt Sev Ta CUVOEEL e CUYKEKPLUEVES TLLEPOUNVIES,
amAd oL kataypo@es eivat Day 1, Day 2, Day 3, kAT kot Sev etvan ek 1 éaywyn Twv

dedopévwy yua iepeTalpw emeCepyacio.

Ewova 3.23 - AmAdg Energy Meter

8 https:/ /www.poweruc.pl/blogs/news/non-invasive-sensor-yhdc-sct013-000-ct-
used-with-arduino-sct-013
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4. Xpnom Power Energy Meter ENERGENIE EGM-PWM ?
H o akpin Avom o¢ emimedo K6GTOUS (TO KOOTOG NG AVEPXETAL TIEPLTTOL 0TA 40€) 0AAK e TaL
XOPAKTNPLOTIKA TIOV ATIALTOUVTAL YO L0 CWOTH UEAETN KATAYPXPNG EVEPYELXG. [Ipoa@épel
ouvvdeopoAoyia USB, Wi-Fi, LAN avadoya v ékSoor). H emAeypévn €ék6oom Tov ayopdotnke
Slabétel povo Suvatodmta cuvdeopoAoyiag pe USB kaAwS10 kat cuto TIpoUTIOOETEL TV GUVEXT
oUVOEDT) TOU € KATIOLO UTIOAOYLOTH. ZTNV TIEPITITWOT) TNG EPEVVAS LAG, XPTOLLOTION BNKE éva
HKpO @opnTo laptop. Ta MAgovekTMUATA TOL €lvat OTL TIPOCPEPEL OTIYLOIX KAL GUVEXELS
KOTOYPOPt] KAl LE NUEPOAOYLOKT] TIANPO@OPNoT. TO YaPAKTNPLOTIKO 0UTO NTAV ATIAPATNTO
OTNV KATOUETPNON YTl TIPOCEPEPE TIANPECTEPN OTOEIN YL TNV KATAOVAAWGCT] TOU
KALXTIOTIKOU, €8lkd o€ TEPLOSOUG ETAOYIG QTIEVEQYOTIOMONG TNG QVATTUCGOUEVNG
ovokeung. Emiong ftav Suvat) 1 efaywyn CUUTEPACUATWY YIX TO TIWG Ol SLPOPETIKES

EVTOAEG X0V AVTIKTUTIO GTNV KATAVAAWOT) EVEPYELAG TOU KAUATIOTIKOV.

Ewova 3.24 - EmiAeypévog Smart Power Meter

Ou TpéYovoeg oTLyaie TIHES KATavaAwonS (swdva 3.26) Tapovotdlovial péoa amd To
AOYLoLIKO TOv smart power meter, KaBwg kot 1 katavdAwon anod 20-1-2020 pe k60ToG Tov
vmoAoyiletat pe oplduevn Ty koBatwpag (kWH) ta 0,115 Evpw, Tov eivar tepimou 1) tyun
mov Tpoo@epel | AEH. Evdelktikd, pe autopatomomuevn v Swadikacio kat otabepn
Asrtovpyla ™G ovokevng, To Stdotnpa amd 15-3-2020 péypt 14-4-2020 1 KATaVOAWOT) TOU

KALaTLoTikoU 1jtav 21.21 eupw, 0w TAPOVCLATETAL OTO YPAPN O TG EKOVAS 2.25.

9 https:/ /energenie.com/item.aspx?id=6853
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Mare

Murn of points: 290

Displayed value:

|Cost & [

] Automatically track new
measurements
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Ewkova 3.26 -ZTiyaieg KATOUUETPTOELS KATAVAAWONG ATt TO power meter
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Emtiong pe ™ xpron tov Power Energy Meter ENERGENIE EGM-PWM katorypd@ovtal oL Tég
Yl ta €8NG:

¢ Frequency Of Current o€ Hz

e Active Impedance o€ Ohm

e Root Mean Squared Current o€ A (amperes)

e Root Mean Squared Voltage o€ V (volts)

e Real Power os Watt

0 vmoAoylopog ™G parypatikig evépyelag (Real Power (Watts)) mou katavodwBnke pe xpron

1] 11 TNG AVATITUOOOUEVNG GCUCKELTG YIVETL ATTO TOV TIAPAKAT®W TUTIO:

Amps (A) x Volts (V) x Power Factor = Watts (W)

KoL EEAYETAL UTOUATA ATIO TO AOYLIOULKO TG CUCKELTG UE Tiun Tou power factorl® ~0.91.

3.4.4 Xyediaon ywx packaging

Eixe emAeytel yia aiobntikovg Adyoug, apoAo mov Ba eiyape od&nom Tou TeAkoy KOGTOUG NG
TIPOrYOUEVIG GUOKEUTG, VX KATAOKEVAOTEL Eva TepiBANua pe xprion 3D Printers. Asv katéotn Opwg
EPIKTO Vo TUTIWOEL TO TEPIBANU AdY®w KABOAIKNG ATty OPELONG AELTOVPYIOG OAWY TWV EUTIOPIKWV
Kataotnuatwy ggautiog tov COVID-19. Zuumepapfavovtal Ta oxédia g ekTiTIwong (ekoves 3.28
€wG 3.34). Ta apyka oxedia tponABav ato v GRABCAD kowdmtall ou oxedidlel Siapopeg AVoELg
Y 3D EKTUTIWTES KA TIAPEXOVTaL EAEVBEPA TIPOG Xp1ioT). To eMAeypEVO GXESLO LETA OTIO TPOTIOTIOMON
o010 VoG G Bdong (SUmAaolaoog), HTTopoUsE VA (PIAOEEVI|OEL TNV TEAIKT] CUOKELT] LG, LT OXESIA
UTIAPXOLV TIPOCYESLGUEVOL TA AVOLYOTA TIOL YXPEL{OPATTY Y TV Tpo@odoaio kot v USB 8Upa.
EmumAgov vmmpée ox€S10 Yo UAOTIOMOT] KOUUTIOU TIou Bat XprooTIolovvVTaY Yix emavévapdn (reset).

Ta apxela etvat og popen .STL ov xpnoyomolovvtal pe Aoylopkd emegepyaciog 3D oxediwv.

10 https://www.electronics-tutorials.ws/accircuits/power-triangle.html
11 https:/ / erabcad.com/library /arduino-uno-case-3d-printable-1
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Ewova 3.27 - Apywd oxéSia 3D

Ewova 3.28 - To kATw PéPoG TG cuokeuns — A 6ym — 3D oxéblo

45



Ewoéva 3.29 - 1o katw pépog g ouokeur|s - B oym- 3D oxédio

Ewova 3.30 - To K&tw HéPog g Ewova 3.31 - To k&tw Hépog g Ewoéva 3.32 - yia mémua touv
ovokeung- T 6ym - 3D oxébio ovokeung— A oym- 3D oxéblo reset KOUMTILOV
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Ewova 3.33 - 1o avw pépog g cuokeuns — A 6Ym- 3D oxédio

Ewova 3.34 - To dvw pépog g ouokeunis — B 6ym - 3D oxéSlo
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3.5 Epyalsia - AOylopukQa

3.5.1 Android Studio IDE

[ mv avamtuén ™mg epappoyng mov Ba tapakoAovBovoe to IoT cvotpa péoa amod To TepBaAiov
KIVNTNG ovokeunG (smartphone), emAéytnke To Aoywouikd Android Studio IDE. Eivar éva
oAoxkAnpwpévo Tpoypappa avartuéng (IDE - integrated development environment) to omoio
QUTOTEAELTOL ATIO TOVAGYLOTOV £VA TIPOYPAUUA ETTEEEPY XGOS TINYAULOV KWOIKQ, EPYXAEIQ VTOUATIGHOV
KOTOOKEVTG KA EVA TIPOYPAUUA EVTOTIGHOU GPAAUATWY. ZTOYXEVEL GTNV AVATITUEN EPUPUOY WV YIA TO
Aettoupyko ocvommua Android g Google. Ot e@apuoyég Trov eivan avarrtuypéves oto Android Studio
umtopovv va e€oyBovv o€ popen APK apyeiwv kat va uvmoAnBouv oto Google Play Store. Etvou apketd
€VKOAO TIEPIBAAAOV VIOt TIPOYPAUUATIONO YIXTL UTIAPXEL EVOWHUATWHIEVO TIPOYPOUUN ETIECEPYATIOG
KWK TIov Bon & ToV TIPOYPAUUATIOTH OTIV YPAPT] TOU KWSKA TOU, OTINV AVAAUOT), EVTOTIOHO TWV
o@EOAPATWY K. To Aoylopko avakovwbnke oto cuvédplo g Google 1/0 tov Mduwo touv 2013, evar 1)
TPpWTN otabept) EkSoom kukAo@dpnoe Tov AeképPplo tov 2014. To Android Studio sivou StBéopo yx
TAXTPOPUES AELTOVPYIKWVY cuoTnudtwy Mac, Windows kat Linux. Avtikatéotoe to Eclipse Android

Development Tools (ADT) wg to tpwtapytko IDE yia avamtuén epappoywv Android.

Ta kOpLa xapakPLoTIKALZ IOV TIPOCPEPEL ElVaL :

e Ymoompi&n okodopmonG pe Baon to Gradle.

e Avrtavaxdaotikda eldikd yix Android kot ypr)yopes emS1opOwoels.

e Epyaieia Lint yia va emtiyouvv my amodoor), T XpnoTiKOTNTa, T cupufatdmra £kSoonG Kol
Ao TtpoA paTa.

e ProGuard evowudtwong kot Suvatdtres app-signing (SnAadn 1 xpron KAToLoL AoyapLlac Lo
.. sign in with Facebook account).

e 08nyds pdTLTIWV Yo T SNovpyia Kowvwv oxediwv kat egaptnudtwv Android.

¢ 'Evag mAolo106 eme€epyaotn§ SLATAENG TIOU ETITPETIEL TN LETAPOPA KAL ATIOOECT] CUOTATIKWY
Ul, kaBwG KL TNV TIPOETIOKATINGT) 08 TIOAAATIAEG SLAUOPPWHEVEG 0OOVEG,.

e Android Virtual Device (egopoiwt)). EmAéyovtag v €ékSoon tou Aoylopkov Android kabwg
KOl TO XOPOKTNPLOTIKA TOU KWNtoU Kot To pEyeBog G 080vng BALmoups Twg
OUUTIEPUPEPETALT] EPAPHOYN OGS LE CUYKEKPLLEVA LOVTEAQ KV TOU THAEQPWVOL. Me quTov

TOV TPOTIO UTIOPEL O TIPOYPAUUATIOTIG VO OTOXEVCEL KATIYOPLEG TEAIKWV XPNOTWV.

12 https:/ /en.wikipedia.org /wiki/ Android_Studio
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3.5.2 Arduino IDE

To mepdArov Arduino IDE eivat eva Aoylopkd 1o omoio vmoompilel TO00 TOUG OUWVUHOUG
nkpogAeykteg (board) g etapiog cAAG kan pukpogAeyktég (board) amd dAAeg etaupieg, apkel va
KOTOOKELALOVTOL LUE TIG TIPOTEVOUEVES TIPOSIAYPAPES TNG OUWVULTNG ETAUPLNG. ZTNV TIEPITTTWON UGS, 1)
ETAOYT €YLVE ATIO TNV OpwVL T Taupio board yia koAvtepn cupBatomta. Eivat éva odokAnpwpévo
mpdypappa avartuéng (IDE) to omoio amoteAeital amd TOUAGXIOTOV Eval TIPOYPAUUA ETIEEEPYAGIAG
TINYQUOL KWOSIKA, EPYOAEINt XUTOUATIOUOV KATAOKELTG KA VO TIPOY PO EVTOTILOUOV CQOOAUATWV.
To mepBdAAov avamTuéng amoTteAeiton aTo:
o 'Evamiaiolo emegepyaoiag KEWEVOL YL TV CUYYPAPT) TOU KOSIKA
e Muwx ypauu epyadeiwv mov eAéyxel kat otéAvel (upload) Tov kwdika oV cuvdeSepevn
OUOKEU)
e 'Eva pevov pe emAoyég ya Suaxeipion Twv BBAL0ONK®Y TOL A0YLGUIKOU KL ETIAOYT] TOU UALKOU
IOV UTIAPXEL CUVOESEUEVO JIE TO AOYLOMIKO OVATITUENG

e ’Evamiaiolo unvupdtwy, 0Ttou epgaviiovtal Tuxov Ao g LETAYAWTTIONG

@ WebServerWiFi-with-commands-7-version | Arduino 1.8.12 (Windows Store 1.8.33.0) — O x

File Edit Sketch Tools Help

OO BEEH

WebSenerWiFi-with-commands-7-version arduino_secrets.h

int keyIndex = 0; £ wour nmetwork key Index number (needed only for WEP) 2

f/ Constants for ir transmitter mod

int IRledPin = 3; i ) connected to digital pin 3
orangeLedPin = 7; L 7
buttonPinl = 4;
buttonStatel = 0;

o digital pin
nected to digital pin 4

we're connected to
)
ize DHT sensor for normal lémhz Arduino o
' v
7. 5 t
f/Variables for temperatures sensor
s 45 ‘e B c
£ humidityData: //S5tores humidity wvalue
float temperatureData; //5tores temp lue
Ff AR AR AR AR AR A AR AR AR A AR AR AR AR A AR AR R AR AR AR AR AR A A AR AR AR AR A AR AR AR AR AR AR AR AR AR AR AR AR A v
h
[/Variables for looping procedure to send data to remote Server
sendState = LOW;
g previousMillis = 0;
a
con interval = 1800000;

int reset_counter=0;
ff Initialize Variables for WiFi v

< 2>

Arduine Uno WiFi Rev:

Ewova 3.35 - ITepiBdArov tou Arduino Studio
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To tpdypappa ov Snuovpyeital, ovopdaletal okitoo (sketch) kot éyetkatdAnén .ino. Kade iAok
IOV eyKaBloTATL TIEPIEYEL ETOWUA TIPOTUTIO KWSIKA IOV UTTOPEL KATIOLOG Vot EEKIVITOEL VO VT TUGOEL
Tavw o€ autd. Ot BBALONKES lvanl onpavTIKES yiotl xwpis v cwot PAotKn Sev pmopel va

AELTOVPYTOOLV OL ALCONTIPES IOV TOTIOBETOVVTOL TIAVW GTO board.

EmumAgov umtdpyel kovooAa eEarywyns ATOTEAEGUATWY TOU TIPOYPAUUATOS TIOU XPTOLUEVEL OTO VA
BAémoupe amoteAéopata oo Toug awcnmipes kat T modules (ewdva 3.36). [apadetypa 6Tav To
module cuvdebel oto acUppaTo SKTUVO UTOPOUUE Vv {NTIOOVLE VA TIAG YVWOTOTION|OEL TNV ip
SevBuvon mov Tpe amd to Access Point. H kovodAa vt Xp1oUOTIOLELTAL YO TV TIAPATIPTOT OAWV
TWV SLSIKACIWV EEXWPLOTA OTIWG, HETPN oM Bepprokpaciag, emkovwviag pe Bdon dedopgvwv, Agm

QUTOLLOKPUOUEVNG EVTOAN|G E(TE AUTOUATOTIOMLEVNG ELTE ATIO XP1|OTH.

& coms - =] *
Send
Attempting to connect to Network named: uth-open2 ~

Connected to wifi
S5ID: uth-opend
IP Address: 10.96.27.4%
signal strength (R55I):-49% dEm
To =zee this page in action, open a browser to htrp://l0.96.27.49%
VALUE OF THE reset_counter:
1
before first if of the time interwval
inside first time interwval, client connected
storing dynamic ip from WiFi for connecting directly to arduino
10.96.27.4%9
Sending sensor data to remote server for future analysis
GET /dipatrin/android/pages/dht.php?humidicy=43.20&temperature=22,10&ip=10.96.27.49
new client
GET /OFF
Sending IR signal off
HITP/1.0
Host: 10.96.27.4%9
Connection: close

client disonnected after loading arduino page
VALUE OF THE reset_counter:
2
before second if of the time interwval
inside second time interval, client connected
storing dynamic ip from WiFi for connecting directly to arduino
10.96.27.49
Sending sensor data to remote server for future analysis
GET /dipatrin/android/pages/dht.php?humidity=43.10&temperature=22,00&ip=10.96.27.49
new client
GET /OFF
Sending IR signal off
HTTB/1.0
Host: 10.56.27.485
Connection: close

client disonnected after loading arduino page

VRLUE OF THE reset_counter:

3 W
< >

estamp MNewline | 9600 baud w Clear output

Ewdva 3.36 - BonOntkd tapdbupo mov AapBdvoupe npogopieg armd to Arduino studio
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Ke@aiaro 4

MeBodoAoyla Kat VAOTIONOT)

4.1 YIApYouoa KATAOTHON

Ta tedevTaia xpovia pe TNV avaTrTLEn OA0 Kol TIEPLOCOTEPWY EEUTIVIV CUOKEVMYV TIPATNPELTAL OTL
Qmo TIG TIPWTEG CUOKEVES TIOU EVIAXTNKOAV O€ LTIV TNV KATIYopia I)TAV 0Ol KAUATIOTIKEG HOVASES
Poéne / Bépuavonc. Aut 1 évtadn OUwS otV Katnyopia £EUTIVWV GUOKEVWY eV 0AOKANPWONKE
TIANPWS aPo TIS TIEPLOPILEL TIPOGPEPOVTAG OVO ATIOLAKPUOHEVT SLOXEIPLOT ATTO TOV XPTIOTH Kot O)XL

KATI0L0 €l80UG AQUTOUATOTIOMUEVT AELTOVPYIQ.

4.2 TXESAOTIKOL THPAYOVTEC

Me ) B£0TILom KaL TNV EQAPHOYT) OPLOUEVWV TIPOKABOPLOUEVWY KAVOVWY, 0AGKATPO To cuoTtua [0T

UTTOPEL VU TIPOCUPHOOTEL UE QUTOUATEG PLUBUIOEIS TIOV VX UMV EVAL VTIOXPEWTIKN 1 avOpTILVN
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mapéuPaon. O aAyopiBuog Tpoypaupatiopoy mov akolovBeitar elvar évag RCPSP Resource-
Constrained Project Scheduling Problem otov omoio Tpoypappatilovtal Wa ocepa  amod
Spaotmplomtes. Kabe Spacmpiomta £xel pa tpokaBoplopévn Stapkela ko Sev PTopel vor SLUKOTIEL
YTapxouv o OEPA TIPOTEPALOTNTAS HE OXECEIS UETHED TWV (EUYWV TWV SpACTNPLOTTWY TIOU
SnAwvouv TOTE 1 SeUTEPN SPACTNPLOTNTA TIPEMEL VAL EEKIVIIOEL PETA TO TEPAS TNG TPWTNG O

aAyOpIOOG OTOXEVEL GTNV EAXXLOTOTIOMON TNG GCUVOALKNG SLAPKELXS TOL £PYOU.

Amouteitan 18laitepn TTPOOOXT| KATA TOV GXESLAGUO Ko TV avatrTuén s e@appoyns IoT o 6t apopa
To MEPPBAAAOV TOL XPNOoTN Kot TI§ SuvatdTTeS IOV Bt Tou Tpooépovtat [lapodAo Tov o xproTg
utopel va elva og B€0M var EKTEAECEL UL EVEPYELX OUTH] UTTOPEL VAL AOTUXEL 1) VA Elvait AavOaopevn
ETAOYN KAL VX ETNPEAGEL OAO0 TO GUCTNLA TIPOEEVWVTAS KATIol 6oBopn] {nid o€ EE0TALOHO. ZUVETIWOG
B TtpEmEL VO LAOTIOMB0UV SIKAISEG AT POAEING WOTE VA SLOPOWVOVTAL TUXOV EGPOAUEVES ETIAOYEG TOU
xpnot.

Ta Bacikd otadia Tov cxeSAoTNKAV Kot akoAouBnOnkav oto avamtuooopevo cuotua loT eival Ta

£&ng:

A.Tlpospyaocia
[Ipv Ta Bacikd oTASIt EKTEAEONG TOU GUOTHMATOG, TIPAYUATOTION|ONKE X TIPOEPYAGIA TIOU
QPOPOVCE:
1. Avtypagn amd To TAgxeEploTplo kot opadoroimon 6Awv twv IR evtoAwv mouv pag
EVOLAPEPOLY VA AVATIPAYEL T) CUCKELT] LG
2. Eykatdotaon g avamTuooOIEVG GUOKEUTG OTO XWPO TOU KALLATIOTIKOV 0TIV 6woTh Bom
HaKPLA amrd TV por) Tov aépa. H ouokeun) pmopel va Asttoupyel eite pe v Bonbela evog power

bank eite pe cUVSeom o€ K&TOLX TIAPOXT] PEVHATOG

B. Baokda 6tadia eKTEAEGG TG AVATTTUGGOEVIG GUOKELTG

1. Ka&Be 30 Aemta 1o oVomua SPalel kot oTéAvel oTov web server v HETPNOT TNG
BepoKpaciag KAl vYPAGiaG 6TO XWPO.

2. 0 web server, amofnkevel Ta Sedopéva BepUOKPAGIag Kot EKTEAEL GUYKPLOT LE TOV GTOXO TOV
Swpuatiov (Trov apykda TéBnke oToug 22°C). AVGAOYX LIE TO ATIOTEAECUA TNG GUYKPLONG OTEAVEL
TOW OTNV CUOKELT] TNV aVAAOYT EVTOAT. ATtoOnkeVeL TV amootoAr] oy Baot deSopévwy
(WOTE VO UTIAPXEL LOTOPLKO KIVIIOEWV/EVTOAWV.

3. ZTnVv GUOKEUT] LIE TOV Ao TP, EKTEAEITAL L kO web server utmpeoia 1) oTrola elval o€

OLVEYT] VaOVT Yot ANYIT) EVTOANIG TTIOU TOU OTEAVEL O SIAKOMLOTIG TIOU EKTEAECE TIG CUYKPIOELS
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Twv Svo Beppokpaciwy (Swpatiov kat otdxov). ‘Otav AGBEL KATOWL EVTOAT TNV EKTEAEL,
SEl(VOVTAG TO KL TIAV(™ GTNV CUCKELT] (EVOAAYT] (PWTELVIG OT)ULOVOTG OTAV ATTOOTEAAETE OT)UX
IR) yix omrtikn emBePaiwon.

4. EmoavodapBaveto 1 (dix Stadikaoio éAL amod to Bpa 1. Metd v tétaptn emavainym to

oVoTUA PE To Arduino TIPAYUXTOTIOEL QUTOUATY ETAVEKKIVION WOTE va Slatnpeltat mavta

oTNV BEATIOTN AELTOVPYIKI KATAOTHOT) SLoEIPLONG VIILNG.

H e@apuoyn Android emikovwvel yia TV AmtooToAr EVTOA®WY 1] TV TIPOLOAT| OTATICTIKWY SES0UEVWV
HE TOV &exwplotod Slakopot) kot Oxt amevbeiag pe v IoT cuokeun v AoyoUg HeyaAUTEPNS

QO PAAELOG KL YLO VO XTTOBTKEVOVTOL TA LOTOPIKA TWV EVIOAWV.

4.3 EmAoyn kataAinAiov threshold Osppokpaciog

ZOoppwva pe to Apepwdviko tpmua evépyelag US. Department of Energy's (DOE) 13 umopel va
emtevyOel owovoukn e€okovopmon puBUIloVTaS GWOTA TOUG BEPUOOTATEG TwV KTIPIwV Kal
VI0OETWVTAS aUTOUXTOTIOMUEVOUG BeppoaTtates. ‘Eva kovo AdBog o yivetat eivat 6TLKAEIVOUE TV
Hovada Béppavons N Pong Bewpwvtag OTL KAVOUUE €EOLKOVOUNOT) EVEPYEIAS EVW OTNV
TIPAYUATIKOTNTA OTAV EMAVEPYOTIOLEITAL X HOVASA QUTH) SOUAEVEL TIOAU TIEPIOGOTEPO MO TO
KOVOVIKO YlOL VA ETIITUXEL TOV 0TOXO0 TNG. ATIOTEAEOUA oUTOV TOU AABOLG EvaL 1) KATATIOVNOT) TV
HOVASWV KBS AELTOUPYOUV GUVEXEIX 0€ VYMAGTEPOUS PLUOBUOVG KATAVAAWONG KAL AP TNV LN
€COLKOVOUNON EVEPYELXG KL XPTUATWV.

[apaderypa oevapiov KAPATIONOU BEPUOVOTG O Ypa@ElD pyaciag KATA TV TEEPIOSO TOU XEWWVA.
KAgivovtag Tov KAPATIOUO Kol EMOTEPOVTOS TNV EMOUEVN NUEPX 0TV gpyaoia pag Ba xpeldletal
oxed0v OAN TNV NUEPA VX SOUAEVEL 1] LOVASA Y1 VA TIPOOTIAOEL v ETILTUXEL Evay 0TOX0 0TOoUG 22-23
BaBpovg amd Toug 10-15 mov Ba fpovipe Tov Epyactako xwpo To Tpwi. Av eiye emtidextel va Startnpeiton
1 Bepokpacia e KATTOWOV auTopaToTompevo Beppootdtn otoug 19-20 Babuois n Asttovpyia ™G
Hovadag KApaTopoL Ba eplopifoviav o€ Aydtepes wpeg Kt Bar AELTOUPYOUOE TIO CWOTA XWPIS Vo

KO TOTIOVELTAL ] LOVASH LLE TNV CUVEYOHEVT) AELTOVPYIX TNG.

‘000 WkpOTEPN Elvar 1 SlaPopd PETAE) TWV ECWTEPIKWY KAl EEWTEPIKWV DEPUOKPACLWV, TOOO

XOUMAGTEPT Elval Kot 1) KatovoAwot). Ot 18avikeG puBUIcES elval Vo KPATAUE TNV €0WTEPLKN

13 https:/ /www.energy.cov/energysaver/thermostats
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Beppokpaaia pe Atyous Babpos Stawopd atto TV eEWTEPLKT). AUTO HOG TIPOGPEPEL TO TTAEOVEK TN U OTL
0 EOWTEPIKAG XWPOG B XAGEL TNV EVEPYELX 0TO TIEPLBAAAOV LE TTLO o Py pLOUOUG.

Me v xpnomn €vOg aUTOUATOTIOMUEVOU BEPUOCTATN £XovTag TNV Bepuokpacio pubuopévn omv
«8avikn Bepuokpacio» PTOPOUHE XWPLS VO KATAVAAWMOOUUE TIOAD EVEPYEIA KOL KAT ETMEKTHOM
XPMHaTa va LeTaBoUlE o€ o Tiy. TiLo {e0Tr) BEPUOKPACLO OTAV ETILOTPEPOVIE OTO YPAPELD 1] 0TO OTILTL
KaBwe kat o€ puo o yaunAn Beppokpacia my. og KATOLo Server room.

H Savik Beppokpacio 0ws opilete oto American Heritage Dictionary 4 mpooSiopiel v
Beppokpacia Swpatiov epimov 20-22 ° C, evw to Oxford English Dictionary mepimouv 20° C.

To Apepwdviko tunpa evépyelag U.S. Department of Energy's avopépel 6TLKGvovTag 6waot Xpr)ot ToU

Beppootatn pmopel va emiiPEPeL 5-15% XoUMAOGTEPOL OLKOVOLUKOL AOYPLAGLOL EVEPYELXG.

4.4 Yuvdeopoloyla kot emAvon

Apxwd og TIpw™ P&om vAoTioong xpnooTomOnke eEO0TALONOG atoTeEAOVpEVOS amd éva Arduino
UNO kat éva Ethernet shield yia tv Suvatomnta SIKtOwonG. TNV GUVEXELX LETA OTTO TV OAOKAT|PwOT)
TWV BAGIKWV EVTOAWV Kal SIKTUAKTG ETIKOWVWVIOG ETIAEXTNKE TO KATAAANAGTEPO board (avoAvdnke
oto TuNua 3.4.2 Lovykplom Sabéoiuwyv potdcewv hardware) mov Ba umopovoe va StaxxeploTel To
TEAKO PEYEDOC TOU KWOIKA, UE OTOXO TV EAAXLOTOTIOMOT TOU (PUOIKOU HEYEBOUG KOl TNV

OLKOVOUKOTEPT) ETIAOYT] VALKOV.

4.4.1 KAwvomoinon apyikov IR o1juatog

To apywd Bua g gpyaciog NTov va amoKwSIKOTOmOEl To oMU Amd TO TNAEXEPLOTIPLO TOV
KALUXTIOTIKOU, (DOTE OTNV CGUVEXEIA VA UTOPEL va XpnowomomBel oty mepeTaipw vAoTomon.

XpnowotomBnke yix apxkog eEomAlopog éva Arduino Uno kat aiobnmpes IR Receiver VS1838.

14 https:/ /ahdictionary.com/word/search.html?q=room-+temperature
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Ewdva 4.1 - Arduino Uno board

Ewdva 4.2 - IR Receiver VS1838

AlQmOoTWONKE OTL 1) EKTMOWUTI] TOU ONHATOG TOU OUYKEKPUIEVOU TNAEXEPLOTIPIOV TIPOG TNV
OUYKEKPLUEVT LOVASA KALLXTIOHOV aviKeL o€ katnyopla IR onpatog n omola elvat kputttoypa@nuévn
Ko Sev pmopovoe evag amAdg IR Receiver va to kataypael N'a va avTiHeETWTIOTE Kot va eTTAVOEL To
TPOLAN UK TOV KPUTITOYPAPTUEVOV OTLATOG, EVTOTIIOTNKE KAl aryopdomke évat Module To omoio eivat
«VBPWIKO» NAadn xpnowoTtoteital kat amd Arduino compatible cuokevég kat amd Raspberry
OUOKEVEG, £XOVTOG 0avV BaoIK AEITOUPYIO TO «TIAEOVEKTIUO» OTNV TEPITITWOT] HaS, OTL UTIOPEL Val
avtrypapel éva IR onpa xwpis va To ammokwSIKOTIOn|0EL, aKOPX Kol av elvat kputtoypagnuévo. To
module autéd avartuyxbnke amod v etapia Cooking Hacks 15 n omoia tov Agképfplo tov 2019
amoppo@nBnke amd v etawpia Libelium petd amd 9 xpovia omv avamtuén loT cvokevwv. To
ovykekpévo IR Remote Module pag emitpémel va kataypdoupie omolodnmote vépuBpo onpa otV

LOPT] TIOV ATTOCTEAAETAL ATIO EVAL TNAEXEPLOTIPLO HE VTIEPUOPES KA VX TO OTEAOUHE EovA LECW EVOG

15 https:/ /www.cooking-hacks.com
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IR Tropmov. To ouykekpévo Module £xel eEVOWUATWUEVO KOL TOV TIOUTIO KAL TOV SEKTT) TWV UTIEPUOPWV
(ewdva 4.3). Emtiong SLaBETeL (pwTEWVES EVBEIEELS OL OTIOLEG XPNOLUOTIOLOVVTAL GTOV KWSIKX KADE (popd

TIOV GTEAVOULE EVAL OT)UA (OTE VO UTIAPXEL KAL OTITIKT ETBEPIwOM TIAV®W GTNV CUCKELT).

Arduino digital 1/0 (0-7)

S = programmable LED 1

i S — programmable LED 2
push-button 1 e l_ v ]:'))w b
i

push-button 2 e {-_,—‘,..J(({mm .. ) — IR emitter diode

=x @ M —— power supply (ICSP)
b \l\' 3
a IR Remote

for Arduino/Raspberry P

ey
[, 1 — IR receiver sensor

cooking hocks '*" >V

e, et Q’ GND

Arduino analog input (0-5)

Ewova 4.3 - Tumpata tov IR module amé my etapia Cooking Hacks

Ewova 4.4 - To module amtd mv etaupio Cooking Hacks
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Tuvdéovtag To pikpoeAeykth) Arduino Uno padi pe o module Kot xpnoLoTIOWOVTOS TO OXETIKO KOOIKX
IOV TIPOOPEPEL 1) KaTaokevaoTpla etatpio Tov module (Mapdpmua A.1 Kodwkag ya e&aywyn IR
ONUATOG) OTO TIEPLBAAAOV TIPOYPAUUATIGHOV TIOU TIPOGPEPEL TO (610 TO Arduino, kataypd@nkav otnv
€€080 Tov serial monitor ot Adapavopeves Eexwplotés IR evtoAés Tov £0TeAve TO TAEXEPLOTNPIOL VA

TIANKTPO.

H katorypan Twv EExwpLotwy EVTOAWV £YIVE GE OKOTEVO SWHIATLO WOTE VX EACXLOTOTIOWGOVLE TUXOV
o@OApaTa avtypa@ng Touv onuatog IR amd egwtepikes mapepPorés @wtog Mo to Adyo OTL 1)
EPAPUOYN TOV AVATITUGCOHEVOU CUCTILATOS Sev B XpnoloTrolovvtav og Asttovpyia {eotol aépa
KOTOYPA@NKAV HOVO Ol EVTOAEG TOU TnAgxelplonpiov o€ Asttovpyia Po&ng padl pe ta Kouuma
Aertovpylag (on/off), 6Twg @aivetat otov mapakdto Tivaka. OLevtoAés yia Beppokpacia amd 18-23°C
TIEPLEXOLV EKTOG TV GAAWV pUBUICEWY KL TNV EvEPYOTIOi oM TG Hovadag. ATo Beppokpaacteg 24 °C
KL TIAvw AGYO TEPLOPLOUOV TOU THAEXEpLoTpiov Sev cupmepAapfavovTtay 1) evepyomomon g
novadag. H evepyotroinom g povadag eivat oAU xprjoun o€ OTL ApOPA TOV ATIOUXKPUCUEVO EAEYXO
EVOG KALLATIOTIKOV YITL &V UTTOPEIS VA YVWPLLELS TNV (PUCIKT) KATAGTAOT) AELTOUPYING TG LOVASS.

o mapaderypa av eixe kKAeioel povada Adyw SLAKOTMG PEVUATOS KL OTEAVAE TNV EVTOAT /A 9 Sev
Ba avtamokpivovTay 1) pHovada yloti 8 Ba EUTIEPLEXOVTAV 1] EVTOAT] EVEPYOTIOMNOTG TG Hovadas. Oa

ETIPETTE VA TIPOTYELTAL TNG EVTOANG 9 1) evtoAr] 1 (on AC unit).

Mivakag Evtodwv TnAgyeprompiov

a/a | ‘Ovopa evtoAng AeTrTONEPT) TIEPLEXOUEVX EVTOANG

1 On AC unit Evepyomoimon povadag pe Beppokpacio 22 Baduov,
aUTOHATN évTaoT) agpa, Asttoupyio Poéng

2 Off AC unit Amevepyomoinon povadog

3 18 Bepuoxpacio Evepyomoimon povadag pe Beppokpacia 18 Pabpov,

aUTOpaT £vtaon agpa, Asttovpyla Yogng

4 19 Bepuoxpacio Evepyomoimon povadag pe Beppokpacioa 19 Pabuov,
aUTOHATN évTaoT) agpa, Asttovpyio Poéng

5 20 Beppokpacio Evepyomoimon povadag pe Beppokpacioa 20 PBabuov,
aUTOHATN EvTaoT) agpa, Asttoupyio Poéng

6 21 Bepuokpacio Evepyomoimon povadag pe Beppokpacio 21 PBabpov,
aUTOUATN EvTaoT) agpa, Asttoupyio Poéng

7 22 Bepuokpacio Evepyomoinon povddag pe Beppokpacio 22 Babpuov,
aUTOUATN EvTaoT) agpa, Asttoupyio Poéng
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23 Bepuokpacio

Evepyomoimon povadag pe Beppokpacia 23 PBabduovs,
auTopaTn évtaot agpa, Aettovpyio Poeng

24 Bepuokpacio

ANayn Bepuokpacias 24 Babuols autopa éviaon
aépa,  Aartovpyia  Yovéng  Adyw  TEPLOPLOUOV
TNAEXEPLOTNPIOL CLUTIEPAAUPBAVETAL T EVEPYOTIOMOT) TNG

Hovadag e Beppokpacies 24 Kat avw

10

25 Bepuokpacio

ANoayn Bepuokpacias 25 Babuols autopat évraon
aépa,  Aartovpyla  Yvéng  Adyw  TEPLOPLOHOV
AgxepLoTPiov cLUTIEPAAUPBAVETAL T EVEPYOTIOMNOT) TNG

Hovadag pe Beppokpactes 24 Kat avw

11

26 Bepuokpacio

ANayn Bepuokpacias 26 Babuols autopat Evraon
agpa,  Aartovpyla  Yuvéng  Adyw  TEPLOPLOHOV
mAgxeplompiov cuumepAapBAveTOL T EVEPYOTIOMNOT) TNG

Hovadag pe Beppokpactes 24 Kat avw

12

27 Bepuokpacio

ANayn Bepuokpacias 27 Babuols, autopat Evraon
agpa,  Aartovpyla  Yuvéng  Adyw  TEPLOPLOHOV
mAgxeplompiov cvumepAapBdveTonn vepyomoinom g

Hovadag pe Beppokpactes 24 kat évw

13

28 Bepokpacio

AXNayn Bepuokpaciag 28 Babuolg, autopat Evraon
aépa,  Aartovpyia  Yvéng  Adyw  TEPLOPLOHOV
TNAEXEPLOTNPIOL CLUTIEPAAUPBAVETAL T EVEPYOTIOMOT) TNG

Hovadag pe Beppokpacies 24 KaL Tavw

14

29 Bepuokpacio

ANayn Bepuokpacias 29 Babuols autopat évraon
aépa,  Aartovpyia  Yvéng  Adyw  TEPLOPLOHOV
AgxepLoTPiov cLUTIEPAAUPBAVETAL T EVEPYOTIOMOT) TNG

Hovadag pe Beppokpacies 24 Kat Tavw

15

30 Bepuokpacio

ANoyn Bepuokpacias 30 Babuols autopat évraon
agpa,  Asrtovpyla  Yvéng,  Adyw  TEPLOPLOHOV
mAgxeploTpiov cLUTEEPAAUPBAVETAL T EVEPYOTIOMOT) TNG

Hovadag pe Beppokpactes 24 Kat Tavw
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Mapaxkatw mapovolaletal éva Selypa TG EVIOANG TOU OTAAONKE IO TO TNAEXELPLOTNPLO KOl
Slafaomke atd Tov KT, TIOL OTNV LG ElvalL XPOVIKES TiEpiodoL AelTovpyiag Tov led oL GTéAVEL TO

VTEPLOPO PWG KABWG KL OL XPOVIKEG TIAIOELG LEXPL TNV ETTOUEVT SEGUN UTIEPUOPOL PWTOG,

Received:

pulselR(8980);
delayMicroseconds(4160);
pulselR(600);
delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);

'Emerta oo oxeTikn €épeuva Kat SOKIES SlamoTwOnke OTL apkeTd air condition yix va Asitoupyolv
amautovv Ta IR onjpata mov Aapdvouv ol TEAKES HOVASEG va Tat AAUBAVOUV TIEPIOCOTEPESG ATIO LKL
@opéc. H mepimtwon mov pedetdre amautel v Aym g evtoAns (IR onpatog) vo (2) popés ko yia

QUTO 0 KWOSIKAG TIOU APXIKA SLBACOE ATIO TO TNAEXEIPLOTIPLO YL KAOE 01U ATIOOTEAAETE SV (POPES,.

emote
R ey

for

a

Ewova 4.5 - H mAaxéta touv uno padi pe to IR module
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4.4.2 AlxoVV8£0M GLOKELTG NE SikTLO

TNV CUVEXELX POV KATOYPAPNKOV OL EVTOAEG TWV TIANKTPWVY TOU THAEXELPLOTIPLOV TIOU ETUAEYTIKOY
vAomomBnke o otk vtmpeoia web server padi pe éva ethernet module (swoéva 4.6), yux va
amokmoel SuvatdmTa Siktvwong To Arduino Board kat va tporypatomomBouv Sokipés (swova 4.7)
QTOUOKPUGHEVNG ATIOOTOANG KATOYEYPOUUEVWY EVIOAWY, WOTE Vo SXTIOTWOEl av Aettoupyoiv

oWOoTA.

Ewodva 4.6 - To ethernet module yia SoKIEG SIKTUWOTG KL ATIOGTOATG KATAYEYPOUUEVWY EVTOAWV IR

| Control Links

[Click RESET for Soft Reset

|Click ON to power on AC

[Click OFF to power off AC

|Click 18 for temperature 18
|Click 19 for temperature 19
|Clicl-c 20 for temperature 20
|Click 21 for temperature 21
|Click 22 for temperature 22
|Click 23 for temperature 23
|Click 24 for temperature 24
|Click 25 for temperature 25
|Click 26 for temperature 26
|Click 27 for temperature 27
|Click 28 for temperature 28
|Click 29 for temperature 29
|Click 30 for temperature 30

Ewova 4.7 - Aok web server Tou KoAEL TIG GUYKEKPIEVEG CUVAPTIOELS IOV UTIAPXOUV 0L EVTOALS IR
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4.4.3 AvaBaOon KEVTPIKTG TAAKETOC

LV ovvéyelx g vAomoinomg (Sevtepn pdom) epeuviOnke ko LIOBETONKE 1) BEATIOTN AVom oL B
UTTOPOVONE VO E(OVUE OE WKPOTEPO PUOIKO UEYEDOG, SLATNPWVTAG TNV XP1ON TOU ATIAPALTTOV
Module Ttov )Ty vTTELOULVO Y ™V aocToAT Tov IR orjuartog.

ZUYKEKPLUEVQ, YLt TV HElwon Tov peyEBous TG ap)kiG SOKIUAOTIKIG CUOKEUTG, ATOMAGIOTNKE 1)
QVTIKATAOTOON TOU KeVTPKov board amd Arduino Uno o€ Arduino Uno Wi-Fi Rev2. To véo autd board
TIPOCPEPELETITTAEOV AGVPUOTH GUVSECHOAOYIO, XWPIG TNV ATt TN oM YL TIPOUT BELX KOt XPp1i0T) KATIOLOU
mpdoOeToL module [08] uTteElOULVO Yo TNV SIKTVWOM, OTIWG TO PEYGAO o€ PeyeBog ethernet module ou
XPNOWWOTIOMONKE OTIG SOKIWES KOL TO OTIOL0 TILAl KATHPYELTAL

"Eva emumAgov Agovéktpa tou Arduino Uno Wi-Fi Rev2 eivat 0Tt amoteAel owkovopkdtepn AVom amd
™V xpnon evog Arduino Uno pe acVppam mpoctkn kdmolov emmAéov Module Wi-Fi Ttou omoiov to

KOOTOG lvat oxed0v StmAda1o To (810 To Arduino Uno Wi-Fi Rev2 mou €xel evowpatwpévo Wi-Fi.,

4.4.4 Eykatactaoct) aicOnmpa Oeprokpaciag Kot SOKIEG

[ Ti§ avaykeg TG LETPNOMS TG BepOKPAGiaG 0TO XwpPo eMAEXTNKE 0 aloOnm)pag DHT22, o omolog
elval amo Toug Lo ALOTILETOUG OE GYEDT) LE TIAPOHOLA TILO OLKOVOULKA LOVTEAX QLGON TPV TIOL UTTOPEL
VA «(Avouv» PETPNOELG. O CUYKEKPIUEVOGS VAL IKOVOG VAl LG SIVEL TIG HETPNOELS TOU XWPOU UE TNV
HOPT] KAL TNV GUXVOTNTA TIOV ETOVHOVE. Tar TILO OLKOVOUKA LOVTEAX HEPLKES (POPEG KKOAAAVE» KOl
SV aVTATIOKPIVOVTOL € EVTOAES OTIWG ANYm HETPNoNG avd 5 AeTttd . O oUYKEKPEVOG aoONTpag eivat
EPYOCTACLAKA TIPO-PUO LG UEVOG Yl apeom xprom. Emtiong £xet my Suvatdmta Asitoupylag pe opoxm)
peVHTOG eKTOG atto 3.3V ko 5V.

Emeldn xpetoadopaotav povo Eva cuodnmpa, xutov g Oepokpaciag, yia Ty VAOTIO oM TG CUOKELT|G
HaG, kot To module IOV YPNOOTIOMBNKE Yl TIG UTEPLOPEG NTAV £TCL SIAUOPPWUEVO WOTE VX
KOUUTIWVEL 0TO LTtapxov board, dev Ntav amapaitmto va xpnowomomBel éva Breadboard mou
EVOEXOUEVIG VO GUVOVTATAL OE TIAPOUOLEG VAOTIOMOELS. [t TV ouvdeapoAoyia, povo 3 kadwdia male

to female ypeldotkav ya v cOvdeot Touv awcONTpa, Ta otoia tav TuTov Solderless yw va pmv

XPEWleTaL 1) XP1101 KOAAN TN PLOV.

210 avaPabopévo kevipikd board TomoBemOnke o acOnmpag (ewova 4.8) yi v Beppokpacia

DHT22 kaBwg kot to IR module (swova 4.9) mov eivat umtetBuvo yio o armootoAn Twv IR onpatwv.
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Ewkova 4.9 - Arduino uno Rev 2 padi pie To module yia o IR transmission kot Tov temperature sensor

H Suvatdomta amobnKeuTikig XwpnTIKOTTHS Tov board eival apKeT) aKOPA KoL Yl A TIAT)PN)
HETAPOPA OAWV TWV EVIOAWV TOU THAEXEPLoTNPioVL SnAadt) Tooo ™G PYUEng (0Tws otV TiEpITTWOoN
HaG) oAAG Kot TG B€ppavons Av amautovviay EMMAEWY XWPNTIKOTTA UTMPXE 1 SuvatotnTa
TPOCON KNG otkovopkov module (Tepimov ota 5 eVpw) EEWTEPIKNG KAPTAG MicroSD To otoio Sev fytav

OTNV TPOVCA ATIAPALTNTO.
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210 EMOUEVO OTASIO TIPOYPAUUATIOHOU Kol AoV EXOVUE KATAYPAWEL TIG EVTOAEG OTO TIPOTYOUUEVO
O0TA610, TPOTIOTIOLOVIE TOV KWOIKX WOTE va Aeltoupyel o web server pe Wi-Fi kat 6yt pe ethernet
oUvdeon. Emiong mpooBétoupe Tig amapaitntes BUBALOBNKES YL xprjon Tov aodnTpa Beppokpaciag.
0 tpooepodEVOG TTAEOV web server Ttou Asttoupyel (ewova 4.10) oy povada Arduino uno Wi-Fi Rev

2, TIPOOPEPEL KL OTLY i PETPT 0T BeproKpaciog padl pe evioAss IR.

I 1096.26.2/R

10.96.26.2/R

| Remote air conditioning management via WiFi

|

Humidity |40.40

Temperature |.".3.90 Celsius

[Refresh values on Temperature and Humidity,

[_ Control Links
_Click RESET for Soft Reset

[Click ON to power on AC
Click OFF to power offAC

Click 18 for temperature 18

Click 19 for temperature 19

Click 20 for temperature 20

Click 21 for temperature 21

Click 22 for temperature 22

[C lick 23 for temperature 23

Click 24 for temperature 24

Click 25 for temperature 25

Click 26 for temperature 26

Click £ for temperature 27

Click 28 for temperature 28
Click 29 for temperature 29

[C lick 30 for temperature 30

Ewova 4.10 - H véa katdotaot Tov web-server

4.4.5 'EA£yX0G 0O XOGTAGT] KOL AVTULETWTILOT) TIPOBANUATWV

OuTro ToAAEG eappoyeg [oT mov vAotolovvtal xpnoomolovv ta board tov Arduino g emwvuung
TIPEUPEPNS ETALPEIAG TIOLU AKOAOVOEL TNV GUUBATOTNTA KAL TV SIA-AEITOVPYIKOTNTA TG ETIWVUUNG

KOTAOKELNG. AUTEG pe TV Bonbela aletnTpwv TTov ToTIoBETOVVTAL TIAV®W TOUG, TIHPAKOAOUBOVUV TO
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TepBdAAOV. META aTIO GXETIKI TIAPAUETPOTIOMON UTOPOVV va Kataypdouv, va akoAovbrioouy
OUYKEKPLUEVES ATIOPATELS KOL VX EKTEAEGOLV TIPOYPAUUATIOUEVEG POUTIVES,

‘Otav YIveTe TPOOTIADEIX KUTOUATOTIOMONG KAl €EAAENMG avOpWTIVIG TIapEUaomg TIPETEL VA
KOTOYPO@OUV OAEG OL TIEPUTTWOELS KL TA GEVAPLA TIOV UTIOPEL VAL AVTIUETWTIIOEL TO UTIO OVATITUEN

QUTOUATOTOMUEVO cVOTHUA (eova 4.11).

| Power Device . .
T T Arduine loT device
Reset Function ‘
| Y
A Read initial Variables
Wi-Fi settings and remote server IP

Timing for specific loops v
Connection beard pins T ble WitEL

enable Wi-Fi
connection

enable
Y temperature ‘ |
|sensor
A

» Main Loop Process

- ~ Soft Reset False _— T Lest WiFi True
< - < !
,..-\l’:ofV '--\\‘:nnecllun
| » [IRC 4 —
False » Web Server Process External Server
Waiting for
Command (Qatabase and Web)
> : Au d
' Process for IR -
- Command

False True

" Intemnal Loop for reading -

,.-;;K sensor data and storing or =
" continue maW | \
H\‘“‘n_ >
—

Store data to External Server

Ewo6va 4.11 - Process Flow Diagram

Metd amd SOKEG Kol TIpaKoAoUBNom CUUTIEPLPOPAS TIAVw o TV VAoToinom ¢ [oT cuokeung pog
TapatnEnOnkay  Kamolwa TpofApata ota omola émpeme va SoBel Slaitepn onpaocio kot va

QVTIUETWTILOTOVV. AUTA TIHPAOETOVTAL TIHPAKATW:

MpopAnua 1

[TapampnBnke OTL HETA Ao PEPIKES PEPES (2-3) ouveyOpEVNS AetToupyiag 1 cuokeun Exave v Wi-Fi
oUVOEOT 1] ATTAQ OTAUATOVOE VA AEITOVPYEL

Avon

Metd amd Sidpopeg SOKIUES, TIPOOTEBNKE ot cUVAPTNOT Y soft-reset 1) ool ekTeAEl eTavekkivinon
TNG GUOKEUTG VA GUYKEKPLUEVO aplBd kOKAwV Aettovpyiag. To dplo tou kdBe kKOkAov opiotnke (S0

LE TNV TIEPLOSIKN AELITOVPYIX TIOL EKTEAOUVTAV OL KATAUETPNOELS TNG Bepuokpaciag, yia va pmv xabet
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KATIOLX TIPOYPOUUUATIOHEVT) KaTarypat) Sedopévwy. O aplBpos KOKAwv oplomke oToug 5, dpa kabe 4

LETPNOELS OeppoKpaaiag TTporyaToToLelTalL éva reset.

MpopAnua 2

Oplopéva access points PETA OO APKETO SLACTNUO TIPAHOVIG KATIOLOG CUCKELTG CUVSESEUEVNG OE
QUTAQ, TIG ATIOGUVESEQV.

Avonm

EmiSlopBwOnke pe v avavewon ¢ ovvdeong (reconnect) oL TPAYUATOTIOLEITAL LETA ATIO TAKTIKO

é\eyxo eowTePKA TG Arduino cuokeuTG.

MpopAnua 3

'Empeme va oploTel 1) xpovikn TEP0S0G TOU AUTOUATOTIOMUEVOL EAEYXOL NG BepHoKpaCIag Ko
QUTOOTT) ETIAOYT] EVTOAT|G TNG VEXG KATAOTHOTG TIOU Ol ATTOKTOVGE TO KAIUXTIOTIKO.

Avon

Agv umopovoe va eivart TIoAU PEYAAO TO XPOVIKO SLAGTNUA, OUTE TIOAD WKPO. ZTNV TEPITITWOT Tov B
EMAEYUUE PEYOAO XPOVIKO SLAoTnua LTPXE 0 Kivduvog va aveBel oA 1) Beppokpacio kot otnv
ETONEVN EVTOAT B SUCKOAEVAE TNV HOVASA VA avTaTIEEEADEL 0T pelwoT ™G Beppokpaoiag. Zmmv
TEPITITWOT) TIOL B ETALYAUE UKPO XPOVIKO SIACTN U, B ELYOE TIEPITTES KATAYEYPUAUUEVES LETPNOELS
KOLKAT ETEKTAOT) TIEPLTTES EYYPAPES TNV BAom SESOUEVWV, OTIWG ETTIONG TIEPITTEG AUTOUNTES EVTOAEG
T(POG TO KAIUATIOTIKO Yl Statrpnom g itag Beppokpacio. H emioyn va ipoypatomolel HETpNoElg
KA&Be 30 A£TITG ™G WPAG NTAV IKAVOTIOWTIKT), KPATOUOE TNV BeppHokpacia oe KoAd eTtimeda xwpis va
Exoupe peyddes Sloupopés Beppokpaciag OTav Tporypatotoovvtav &ava pétpnon. To povadiko
HELOVEKTN U, oV UTIOPEL va BewpnBel PElOVEKTNQ, €lval OTL 6€ GUVSLVACKO LE TNV TIPWTN AVCT T™NG
QUTOOTNG ETTAVEKKIVIONG OLTEAIKEG EYYPOUPES 0TV BAOT) EVAL XVA TEGTEPLS, LLE LA WPA KEVO KL EXVA
T€00EPLG. AnAadT) av KATaypa@oupe v mpw pétpnon otig 10:00, n emopevn eivan 10:30, 11:00,
11:30, x&vetou | mePTT Katapérpnon twv 12:00 Adyw NG EMAVEKKIVIONG KAl KATAYPAPOVLE Sorva
oti§ 12:30. Auto BéBata Sev Tapovaiace katola atoBn T Slapopd 6TV Altoupyio kot BewpriOnke pn

OMUOVTIKO.
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MpopAnua 4

ExtéAeon ko emavaAnym emmpOoOeTwY EPYACLIOV TAUTOXPOVA LE TNV KEVTPLKT) POT).

Avon

['a to Adyo OTL 0 TPOYPAUUATIONOG 0TO Arduino ekTeAiTal CEWPLOKA Kol emavoAaufBavetal otL
Bploketon otV Loop cuvapTnon, OPLOPEVES (POPES XPELATETAL VA EKTEAECOUE KATIOLX GAAT Sladikaaion
TIPAAANAQ GE GUYKEKPLUEVO XPOVO XWPIG VAL CTAUATIICOVLE TNV POT} TOU TIPOYPAUUATOG,

H emavodapBavopevn Stadikaoio avamtiybnke faciopevn oty evrtoin Millis [05], 1) omola pe xpoviko
OPLOUO TOU TIPOYPAUUATIOTH EKTEAEL TTUPAAANAX Lot SLaSIKAGT0 YWPIG VAl SLAKOTITEL TNV KEVTPLKT POT.

H povada ypovikov Staotpatog opilete o€ milliseconds.

MpopAnua 5
Emoyn kataAAnAng Beppokpaciog mou 0o amooToAEL QUTOHATA LETA TNV avTioTOLT HETPTON.
Avon
H xatoaysypaupévn pétpnon Oeppokpaciag oTPOYYUAOTIOIEITAL KOl CUYKPIVETOL UE TNV KEVTPIKT)
EMOLUN T T TIOV 0PIEL 0 XPIOTNG OTL BEAEL VAL EXEL O XWPOG. TNV TIEPITTTWON A, 1) TIPOETIAEYUEVT)
T Beppoxpaciog eivat ov Twv 22°C. ZTNV GUVEXEIA OTEAVETE 1] AVAAOYT) EVTOAT) BEPHOKPACING TTOU
elval To amotédeopa ™G apaipeons g Beppokpaciog katapetpnong peiov Tpels fabuoig (- 3).
[apaderypa yia KaATEPT KATAVONOT) JLAG LETPNOTS KAL EVOG KUKAOL EAEYXOU.
Optouévn Tiun amo tov xpnotn - 22 fabuoig
Katapétpnon Beppokpaociog 25,9Babpot (otpoyyvromoteitat otoug 26 abpois)
"EAgyyxog av To 26<=22

- Avvar k)Aelvel To KAATIOTIKO Yot IETUXaE PkpdTEPN 1) (10 TN e TV eTBupn )

- v oyt a@oupet 3 Babpovs Kat oTEAVEL TV AVAAOYT) EVTOAN, 0TO TTAPASELY o OTEAVEL TO 23

MpopAnua 6

[IpofAnua emikovwviag pe Bdor SeSopévmwy Yo amtoBrKeLon LETPIOEWY

Avon

Ze a SlaovvEeaT) BUO PNYAVWV TIOV Eival € SLPOPETIKES TOTIOOEGIES, TPETEL VAl cupPTIEPIAG oV E TO
OEVAPLO TNG ATIWAELXG ETIKOLVWVING KAL VA TIPOCTIABT| OOV LE Vo ETISLOPO GOV E TI 0VUVOEDT) GE KATIOL0
BaBuo. Yio0etBnke n Ao NG EMAVEKKIVIOT) AoVPUATNG CUVOESTG LIE TO access point Kol TTpooTtadeLo

EMOVUTIOBOANG TWV HETPNITEWV.
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MpopAnua 7

EOpeon cwaoTtig B€ong yia v ToTto0ETTN 01 TG GCUCKEUTG.

Avon

[TapoAo Tov amd Vv meptypagn umopel va BewpnBel KATL TTIOAU amAd, BEAEL Slaitepr TTpoooxT) M
OUOKEUT] Vo TOTIOBETETAU PokpLd attd To air flow Tou KAATIoTIKOU. ZTNV TIEPITTTWON TIOL EVOL KOVTA
OoTNV por| Tou aépa, Ta SeSopEVA Ao TIG HETPNOELS Ba etval evteAdws AavBaopéva. Adyw KovTivig
VTIAPENG TWV 2 VTOUAXTIWV GTO XWPO TOU SWHATIOV LE TO KAPATIOTIKG, EMAEYXTNKE VX TOTIOOTN Ol N
OUOKELT) TIAVW OTIS VTOLAQTEG. H pon} Tou aépa puBpiomke amd Tig ypIALEG XELpOoKIVTA va Elvait TIpOG
Ta 8eld TOU KAPATIOTIKOU KOL 1) OUCKEUN UE TOV aoBnmpa TOmobemOnke aploTepd TOU
KALLXTIOTIKOVU. ZXETIKY SOKLT) TIOU EYLVE LE TNV POT) TOU aEPA VAL ElVaL TIAV®W OTOV aloOntpa 1jTav
QUTOTUXMHEVN YT E0TEAVE CUVEXWG EVTOAEG ATIEVEPYOTIOMONG TNG HOVASA XWPIG Vo EXEL (PTATEL T

emBuun ™ Beppokpacia 6To Xwpo.

MpopAnua 8

"EAgyx0G TG e@appoyns yia v katdotaon g loT cuokeung

Avon

Te mepimtwon mov Sev Asttovpyel 1) [oT cuokeun TPEMEL val TIPOAXUBAVOULE TOV XP1|OTH ATO TNV
TIEPLTTN] ATTOOTOAT EVTOAWV. O éAeyx0g TTpaypatoToLeital pe Ping g SievBuvon mov €xel mapet 1 loT
OULOKEUT). AV QTIaVTNOEL TOTE PTTOpEL va SexTel evToA£s aov elvat Online. Av Sev amavmoel, Tavd va
VTIApXEL Kamolo TpoAnua otnv tpogodocia g [oT ocvuokeun (a) 1) 0TV acVppaTH GUVSEON TNG LE
To access point () . Zmv mepimtwon ™G TPo@odooia () AVAUEVOULE Kol OTAV amoKataoTaBel Ba
ovveyloel va ekteAel MV autopatomomuévn Stadikaoio. TNV mePITwon G TPOBANUATIKIG
acvppatng ovvdeong (B) Ba amokataotabel povn ™G pe ™V AVon Tov avaAVONKE o€ TIPOTYOUUEVO

TPOLBAN LA, TIPOYLATOTIOWVTAS AVAVEWOT) TNG cLUVSEONG (reconnect).

[SloutepdmTa Tou CLOTHUATOS KAl Oyt TPORANUA elvar OtL Sev 806Onke 1 SuvatdoTTA ™G
QIEVEPYOTIOONG TNG AUTOUATOTIOMONG attd TV Xp1joth. TLonuaivel autd pe Tapadetypo gevapiov.
- O xwpog Tov dwpuatiov £xel 20 Babuovg.
- 0 emBuunToég oTd)X0G lvar 22 BaBpoi, Apa TO KAPATIOTIKO TIPETIEL VA EIVOL KAELGTO.
- 0 xpnomg PAETEL OTLT HOVASA TOU KAIPATIOTIKOU EVOL ATIEVEQYOTIOMUEVT, ETTAEYEL OUWG
KOl OTEAVEL ATTO TO KWV TO ToL TV Beppokpaocia 18 abuois.

- H povada avaBel kau Asttovpyel otoug 18 Babuos.
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- 'Otav QTAoELT XPOVIKT TIEPIoS0 KaTapETpnonG / eEAéyyou Ba Eoava KAEIGEL TO KALUATIOTIKO

QUTOLATO AVALPWVTAS TIS EMLOVIES TOL XprjoTH.

To cVoTua aKOAOVOEL TOTA KAl TPOCAPUOTEL TV AUTORXTOTIOMUEVT Sladikaoia pdvo pe

™V OgpoKpacic Tov EMBLUNTOV GTAYOV.

4.4.6 EEwtepKol AlAKOMOTEG

v vAomoinomn tov cvotuatog [oT, onuovtikd koufiko onueio amote)el 11 ocuveyS amodKevo
SeSOUEVWV KL TIANPOPOPLWY, EITE AUTEG TIPOEPYOVTAL ATIO TNV AUTOUXTOTIOMUEVN Sladikaola, elte
QIO TNV AVATITUOGOUEVT GUOKEUT], ELTE ATIO TOV XPT|O°T), EITE ATIO GAAES BonONTIKES EEWTEPIKEG LOVASES
HETPNONG TUTIOL Smart power meter.
‘OAa T TapaTtave SeSopEva Kot TANpo@opieg AapfavovTot Kot amofnkedovTal 6Toug SIAKOULOTES,
AvarrtuyBnkoy 500 SLoupopeTIKol SLAKOMIOTES 0€ Eva Pmyavn o Pe Aettoupyko cuotnua Windows 10
64bit ko xproomon|Onke To EAEUOEPO TAKETO AOYLOUIKOU Ko LTI pectwv XAMMP, avoAutikotepa:

e ¢vagweb server (Apache web server)

e ¢vag database server (MySQL)
ZT0 pnyavnua cuto £yve avabeot Snuodotag ip SlevBuvong yla va uTtdpxel Suvato T Ta TTPOcaomg Kot
amd e&wtepkd Siktvo. Emiong kat ot dvo Stakopotég Sexovtatl cuvdéoels amo mv IoT ovokeun

(Arduino) kot amd ™V E@appOYN IOV AVATTTUXOMNKE Y100 TX KV TAL

4.4.6.1 Avakopoti)g Baong AsSopévwv (Database Server)

Ztov Database server £(0U}E TNV KATAYPoP1] TIAN|POQOPLWV TIOV aPOPOoVV elTe PeTproels amd v [oT
OUOKEUT) ELTE EVTOAEG TIOL OTEAVOVTAL XELPOKIVITEG ATTO TOV XP1IO TN 1] AU TOUATOTIO N LEVES ATTO TOV web
server. Ta SeSopeEva aTto TIG EEWTEPIKES BoNONTIKEG CUCKEVEG SEV KATAYPAPOVTOL QUTOUATH OTOUG
avTioToouG THiVaKeS 0AAG ELCAyOVTOL OVA TOKTA XPOVIKA SLACTNUATA (OTE VAL EUTAOUTI(ETAL TO
oVoTNUA LE VEX SeSopEVaL ATTOCTIAOUOTA TWV TIVAKWV LE T TIESIO TIOL XPNOLUOTIOVVTL 6TV Bdom

SeSopEvwV TTHPOLGLALOVTAL 0TV GUVEXELAL

AVOAUTIKOTEPA LTIAPYOLV TIEVTE TIVAKEG TIOU YPNOLUOTIOLOVVTAL Yl SIOHPOPETIKY KATOypoupn
TIANPOPOPLOV:
1. OIlivakag ac_temp_log
Te QUTOV KOTOYPA@OVTAL OAEG OL LETPTOELS TIOU TIPOEPYOVTAL ATIO TNV OVATITUGOOUEVN

ovokeut] Tov Arduino Tpog v Bdomn Sedopgvwy, SnAadn:

68



e  Hnpuepopmvia (timestamp)
e H Beppokpaoia tov Swpatiov
¢ Hvypaoia tov Swpatiov
¢ ’Evaidywa kAeldi wg primary key
e H 8ebBuvon ip tou Arduino
2. 0 Ilivakag ac_automation
Kataypagovtal peoa oe autdv 0AeG oL EVTOAEG TIOU OTEAVOVTAL ATIO TOV Slakopot) (web
server) T(pOG TNV AVATTTUGCOUEVT CUOKELT] Tov Arduino, SnAadn:
¢ ’'Evaid yua xAedl wg primary key
¢ H Beppokpaocio Tov UTIAPXEL GOG GTOXOG ETITEVENG
e To status oV AVTATIOKPIVETAL OTNV KATAGTAOT] TOU KAUATIOTIKOU

e H tedevtaia evtoAr) Beppokpaciog ov otdAbnke. (n Ty 0 avtamokpiveTal oty

KATAGTAOT) TG ATTEVEPYOTIONLEVIG LOVASAG KAIUATIGUOV)

& Toad World F3 Viewer Table datalog.ac_temp_log 8 Toad World E Viewer Table datalog.ac_automation
(0-0 S B.iB-B-2-@ %" < iQ-0-SB.iR-@-B-2-&- <

Columns @ Information | Indexes | Constraints | Triggers | Seript | Columns [ﬁ Information | Indexes | Constraints | Triggers | Script |

v '
Date * Temperature *  Humidity * % id* |ip % id* - target_temperature status | last_send_temp

» 1537 2z 1 2
2112020 1:02:31 np 20 32,8 196 10.96.26.216 1536 22 1 21
21/1/2020 2:02:31 np 19,9 33,3 197 10.96.26.216 1535 22 0 0
21/1/2020 3:02:31 np 19,3 31,1 193 10.96.26.216 1534 22 0 o
21/1/2020 4:02:31 np 18,9 30,2 199 10.96.26.216 1533 22 1 22
21/1/2020 5:02:31 np 18,8 3L6 200 10.96.25.216 1532 22 1 21
21/1/2020 6:02:31 np 20,2 34,4 201 10.96.26.216 1531 22 0 0
21/1/2020 7:02:31 np 21,5 32,7 202 10.96.25.216 1530 2 o a
21/1/2020 8:02:31 ny 21,4 30,3 203 10.96.26.216 1528 22 1 22
21/1/20209:02:31 ny 21,3 30,1 204 10.96.26.216 1528 22 1 22
21/1/2020 10:02:31 ny 23 31,3 205 10.96.25.216 1527 2 o 0
21/1/2020 11:02:31 np 23,8 31,6 206 10.96.25.216 1526 22 0 0
21/1/2020 12:02:31 py 23,4 33 207 10.96.25.216 1523 2 1 22
21/1/2020 1:02:31 py 22,3 33,1 208 10.96.25.218 1524 2 1 2
21/1/2020 2:02:3 pu 22,1 32,3 209 10.96.26.216 1523 2 0 0
21/1/2020 3:02:31 py 21,6 L8 210 10.96.26.216 1522 2 0 0
21/1/2020 4:02:31 21 32,1 211 10.96.26.216 1521 2 1 0
21/1/2020 5:02:31 pp 20,6 32,7 212 10.96.26.216 1520 2 1 20
21/1/2020 6:02:31 20,2 30,6 213 10.96.26.216 1518 2z 1 23
21/1/2020 7:02:31 pp 19,9 29,4 214 10.96.26.216 1518 2 1 23
21/1/2020 8:02:31 19,7 29,3 215 10.96.25.216 1517 2 0 0
21/1/2020 9:02:31 19, 10,3 216 10.96.26.216 1518 2 0 0
21/1/2020 10:02:31 19,3 31,4 217 10.96.26.216 1515 2 1 2

@ v Mo 4 e o W+ = X

Ewova 4.12 - ITivakag ac_temp_log kat ac_automation
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3. 0 Ilivakag power_data
Méoa 6€ qUTOV ELGAYOVTOL OL GUVEXEIG PETPIOELS TIOU APOPOVV OTIV KATAVAAWOT| EVEPYELNS TOU
KALLXTIOTIKOVY, SeSopéva SnAad1| TTou pag Tapelxe 1) BonONTIK] CUCKELT] KATAUETPNONG EVEPYELAS
(energy power meter). ZTOV GUYKEKPLUEVO THVOKO £X0UV ELoaXOel SUO SLAPOPETIKA GET TNG OIS WPAG
aAAG SlaopeTikig Npepopmviag. £to mpwto ot (7-3-2020 £wg 8-3-2020) £ytve eoKePPEVT ETTAOYT VA
amevepyoTomBein Arduino GUGKEUT K VO AEITOVPYEL GUVEX WG TO KALLATIOTIKO Yo 2 NUEPES (48wpEg)
otoug 22 Babpove. Xto Sevtepo oet (24-3-2020 £wg 25-3-2020) oL TYES elvat e EvEPYOTIOMUEVT) TNV
Arduino cuokeun Kot Xpr\oT) TOL QUTOUATIGUOV.

4. O Ilivakog 2days_data
Méoa 6€ QUTOV ELGAYOVTOL 0L GUVEXEIS LETPTOELG TIOL APOPOVV GTO TIPOYHATIKO KOGTOG KATAVAAWONG
TOU KAPATLOTIKOV, Sedopéva SnAadT TToU Hag TTaPELYE 1) BonONTIKI] CUCKEUT] KATAUETPTONG EVEPYELXG
(energy power meter). £TOvV CUYKEKPLLEVO THiVaKa £x0UV elooyBel Suo SLaPoPETIKE GET TNG OIS WPAG
0AA& SLOUPOPETIKNG TUEPOUNVING, KATA avTioTola He Tov Tivaka power data OTIwG TEPLYPAPETAL

TOPATIAVW.

£ Toad World

i 0 - S iR-B-B-2-%-

Columns | Data | Information | Indexes | Constraints | Triggers | Script

¥
TimeValue 1 TimeValue2 RealPower TimeValuel 1 TimeValue2_1 RealPower_1 UnitOfMeasure  temp_id

13
7/3/2020 12:01:20 nu  7/3/2020 12:04:40 np 532,1785100000 24/3/2020 12:00:42 np  24/3/2020 12:03:52 np 420,4897400000 W 2
7/3/2020 12:04:40 np 7/3/2020 12:07:51 np 1313,5455200000 24/3/2020 12:03:52 nu 24/3/2020 12:07:02 g 423,8460600000 W 3
7/3/2020 12:07:51 np 7/3/2020 12:11:01 np 664,6970200000 24/3/2020 12:07:02 nu 24/3/2020 12:10:23 np 390,6287700000 W 4
7/3/2020 12:11:01 nu 7/3/2020 12:14:21 np 691,1049500000 24/3/2020 12:10:23 np 24/3/2020 12:1%:33 np 422,0899200000 W 5
7/3/2020 12:14:21 np 7/3/2020 12:17:31 np 1352,2770700000 24/3/2020 12:13:33 np 24/3/2020 12:16:43 np 409,8029100000 W 6
7/3/2020 12:17:31 np 7/3/2020 12:20:42 np 591,5727700000 24/3/2020 12:16:43 nu 24/3/2020 12:20:04 np 206, 1434300000 W 7
7/3/2020 12:20:42 nu 7/3/2020 12:24:02 np 637,5575900000 24/3/2020 12:20:04 np  24/3/2020 12:2%:14np 232,1019500000 W 3
7/3/2020 12:24:02 np 7/3/2020 12:27:12 np - 1372,3043000000 24/3/2020 12:23:14 np 24/3/2020 12:26:24 np 422,5400700000 W 3
7/3/2020 12:27:12 np 7/3/2020 12:30:23 np 540,7503900000 24/3/2020 12:26:24 ny 24/3/2020 12:29:45 np 369,8365000000 W 10
7/3/2020 12:30:23 nu 7/3/2020 12:3%:43 np 798,4212000000 24/3/2020 12:29:45 np  24/3/2020 12:32:55 np  410,5836300000 W 11
7/3/2020 12:33:43 oy 7/3/2020 12:3%:19 np 26,2980900000 24/3/2020 12:32:55 iy 24/3/2020 12:36:06 g 345,8881400000 W 12
7/3/2020 12:39:19 ny 7/3/2020 12:40:09 np 2032,4174900000 24/3/2020 12:36:06 ny  24/3/2020 12:39:26 np 1023,3709900000 W 13
7/3/2020 12:40:09 np | 7/3/2020 12:43:19 np 720,2834600000 24/3/2020 12:39:26 np  24/3/2020 12:42:36 np 253,4582500000 W 14
7/3/2020 12:43:19 np 7/3/2020 12:46:29 np 1249, 7582900000 24/3/2020 12:42:36 nu 24/3/2020 12:45:47 g 1076,2513300000 W 15
7/3/2020 12:46:29 ny 7/3/2020 12:49:49 np 526,1999500000 24/3/2020 12:45:47 nu 24/3/2020 12:49:07 g 925,8160500000 W 16
7/3/2020 12:49:49 np | 7/3/2020 12:53:00 np  719,9606900000 24/3/2020 12:49:07 np  24/3/2020 12:52:17 np  323,2833200000 W 17
7/3/2020 12:53:00 ny 7/3/2020 12:56:10 np 1257,5111800000 24/3/2020 12:52:17 np 24/3/2020 12:55:28 g 682,7021500000 W 18
7/3/2020 12:56:10 ny 7/3/2020 12:59:24 npy 449,9060600000 24/3/2020 12:55:28 ny  24/3/2020 12:58:43 g 903,3001900000 W 19
7/3/2020 12:50:24 np | 7/3/2020 1:02:45 np | 799,7113500000 24/3/2020 12:58:48 np  24/3/2020 1:01:58 nu  850,0559600000 W 20
7/3/2020 1:02:45 g 7/3/2020 1:05:51 np  1316,3831200000 24/3/2020 1:01:58 np 24/3/2020 1:05:08 np  292,6707900000 W 21
7/3/2020 1:05:51 np  7/3/2020 1:09:11np  628,2463100000 24/3/2020 1:05:08 np  24/3/2020 1:08:19 np  542,2546900000 W 22
7/3(2020 1:09:11np  7/3/2020 1:12:21np | 605,2633300000 24/3/2020 1:08:19 nu  24/3/2020 1:11:39 nu 1,4318700000 W 23
ETETE Pt Zi27Ran 445 2n $1E4 ATEAAAAAAR 1AL AR 14430 14129090 104400 i AsAEEnAAAn na

@ - HA 4 4

B oW+ =

A

Ewova 4.13 - [Tivakog power_data
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) Toad World (5]

i0-0-SB.iR-B-B-S-&-
Columns [E] Information | Indexes | Constraints | Triggers | Script |
g
TimeValug1 TimeValue2 MoneySpent | TimeValue3 TimeValue4 MoneySpent2 | UnitOfMeasure

e s e e

7/3/2020 12:01:20 np
F{3/2020 12:04:40 np
(32020 12:07:51 np
7(32020 12:11:01 np
732020 12:14:21 np
(32020 12:17:31 np
(32020 12:20:42 np
F(32020 12:24:02 np
Fi3/2020 12:27:12 np
Ti32020 12:30:23 np
Ti32020 12:33:43 np
FI3f2020 12:39:19 np
FI3f2020 12:40:09 np
Fi3f2020 12:43:19 mp
FI3f2020 12:96:29 np
F{3/2020 12:49:49 np
7{3/2020 12:53:00 np
F{3/2020 12:56:10 np
(32020 12:59:24 mp
(32020 1:02:45 np

(32020 1:05:51 np

732020 1:09:11 np

D900 4,979,94

7/3/2020 12:04:40 np
7{3{2020 12:07:51 np
7(32020 12:11:01 np
F(32020 12:14:21 np
732020 12:17:31 np
732020 12:20:42 np
732020 12:24:02 np
732020 12:27:12 np
732020 12:30:23 np
FI32020 12:33:43 np
FI32020 12:39:19 np
732020 12:40:09 np
732020 12:43:19 np
732020 12:96:29 np
732020 12:49:49 np
7/3{2020 12:53:00 np
7{3{2020 12:56:10 np
7{3{2020 12:59:24 np
7(32020 1:02:45 np

(32020 1:05:51 np

732020 1:09:11 np

F(32020 1:12:21 np

20209090 4,946,237

0,0670000000
0,1511000000
0,0754000000
0,0795000000
0,1555000000
0,0680000000
0,0791000000
0,1578000000
0,0622000000
0,0918000000
0,0030000000
0,2337000000
0,0828000000
0,1437000000
0,0605000000
0,0828000000
0,1446000000
0,0517000000
0,0520000000
0,1514000000
0,0722000000
0,0696000000

noda

24/3/2020 12:00:42 np
243/2020 12:03:52 np
2432020 12:07:02 np
2432020 12:10:23 np
2432020 12:13:33 np
2432020 12:16:43 np
2432020 12:20:04 np
2432020 12:23:14 np
2432020 12:26:24 np
2432020 12:29:45 np
2432020 12:32:55 np
2432020 12:36:06 np
2432020 12:39:26 np
2432020 12:42:36 mp
2432020 12:45:47 np
24{3{2020 12:4%:07 np
24/3{2020 12:52:17 np
24/3/2020 12:55:28 np
2432020 12:58:43 np
2432020 1:01:58 np

2432020 1:05:08 np

2432020 1:08:19 np

AL 4,1 1.90

24/3/2020 12:03:52 ny
24/3{2020 12:07:02 ny
2432020 12:10:23 np
2432020 12:13:33 np
2432020 12:16:43 np
2432020 12:20:04 np
24f3f2020 12:23:14 np
2432020 12:26:24 np
2432020 12:29:45 ny
2432020 12:32:55 np
2432020 12:36:06 np
2432020 12:39:26 np
2432020 12:42:36 np
2432020 12:45:47 ny
2432020 12:49:07 np
24{3{2020 12:52:17 ny
24/3/2020 12:55:28 ny
24/3/2020 12:58:48 ny
2432020 1:01:58 np

2432020 1:05:08 np

2432020 1:08:19 np

24f3f2020 1:11:39 np

AL IO 4, 14,40

0,0484000000
0,0487000000
0,0445000000
0,0485000000
0,0471000000
0,0237000000
0,0257000000
0,0486000000
0,0425000000
0,0472000000
0,0392000000
0, 1177000000
0,0292000000
0,1238000000
0,1065000000
0,0372000000
0,0785000000
0,1039000000
0,0573000000
0,0337000000
0,0624000000
0,0002000000

oAnn

EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR

cun

E w @ oo s ow o

BREEGEESEGRSE G R B

)
B

Ewova 4.14 - [Tivakog 2days_data
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5. 0 Ilivakag rms_current
Ewodryovtal péoa o€ auTOV 0L CUVEXELG LETPNOELS TTOL apopoVV To Root Mean Squared Current (Irms,
A) KaTavdAwor TOU KAWATIOTIKOU. XTOV GUYKEKPLEVO Trivaxka €xouv eloaxBel Sedopéva amod

24/3/2020 £0g 1/4/2020.

3 viewer Table datalog.rms_current

‘_@ Toad Warld

Q-0 S B iR B-RB-2-5- -

Columns [ﬁ Information | Indexes | Constraints | Triggers | Sl:ript|

i
TimeYalue 1 TimeValug2 Ruuh‘ﬂeanSquaredCurrent UnitOfMeasure

8 11/3/2020 7:57:25 pp § 11/3/2020 8:27:52 _-
11/3/2020 8:27:52 pp 1132020 8:58:15 pp 2,4406200000 A 2
11/3/2020 8:58:15 o 11/3/2020 9:28:38 pp 3, 7197300000 A 3
11/3/2020 9:28:38 pp 1132020 9:5%:03 pp 3,6562400000 A 4
11/3/2020 9:59:03 pp 1132020 10:30:52 pp 3,2266300000 A 5
11/3/2020 10:30:52 pp 11/3/2020 10:59:47 pp 4,0224600000 A 5
11/3/2020 10:59:47 pp 11/3/2020 11:30:16 pp 4,2301600000 A 7
11/3/2020 11:30:16 pp - 12/3/2020 12:00:39 np 3,8826900000 A 3
12/3/2020 12:00:39 np  12/3/2020 12:31:06 np 3,5044500000 A g
12/3/2020 12:31:06 np | 12/3/2020 1:01:29 np 0,0243000000 A 10
12/3/2020 1:01:29 nu  12/3/2020 1:31:52 np 0,3023800000 A 11
12/3/2020 1:31:52 nu | 12/3/2020 2:02:15 np 2,4254600000 A 12
12/3/2020 2:02:15 np  12/3/2020 2:32:36 np 1,6040700000 A 13
12/3/2020 2:32:36 nu  12/3/2020 3:03:03 np 2,1289700000 A 14
12/3/2020 3:03:03 nu  12/3/2020 3:33:24 np 3,0955100000 A 15
12/3/2020 3:33:24 nu | 12/3/2020 4:03:57 np 3,1466400000 A 16
12/3/2020 4:03:57 nu  12/3/2020 4:34:20 np 4,2299300000 A 17
12/3/2020 4:34:20 nu  12/3/2020 5:04:43 np 3,0062400000 A 13
12/3/2020 5:04:43 nu  12/3/2020 5:35:09 np 3,1108700000 A 19
12/3/2020 5:35:09 np 1232020 6:05:33 np 0,0245500000 A 20
12/3/20206:05:33 np 1232020 6:35:56 np 0,0243300000 A 21
12/3/2020 6:35:56 np 1232020 7:06:20 np 1,0336700000 A 22
12/3/2020 7:06:20 np 1232020 723927 np 1,6033700000 A 23
e O = e T T e B = e A = T e O = T (ML= o s A = TR T AAATCONTT & |

@ - 4 4 4k B W+ — & X

Ewova 4.15 - [Tivakog rms_current

72



4.4.6.2 Arakopoti)g Lotov (Web Server)

Ztov web server umtdpxet OAN 1) QUTOUATOTIOMOT] TOV CUGTIUATOS TIOV AVATITUXONKE KOAUTITOVTOG TIG

TIPAKATW AELTOVPYIEG:

Amobnkevom oy Baon eSopévwy Tov aTO)0L EMBLUNTNG BeppoKpasias Tov SwpaTtiov, e
ELOOry YN TIANPOQOPLNS aTtd TNV EQappOYN Yo Kivntd (mobile app)

AMUm kat amobrkevorn TEPLOSIKNG pETPNONG Beppokpaciag / vypaciag pe eoaywyn
TIANPOQOPIAG ATIO TV VATITUCCOUEVT GLUOKELT) Arduino.

YToAoyloUOG QuTOHATNG BEPUOKPACING GE OXEON LE TOV GTOXO MBLUN TG BepUOKpaTiag Tov
Swpatiov

AmooTtoAr cutopamg Beppokpaciog oty loT cuokeun

Amobnkevom oty Bdaomn SeSopévwy TG amecTaAPEVN G BeprokpacioL.

"EAeyxog Aertovpyiag g [oT ovokeung pe mv xpriom ping oty StevBuvon IP mou £xel tapet
amd o Wi-Fi access point.

AmooTtoA Kataotdoewv Asttovpylag Tpog To Mobile app toéoo g [oT ocuokeurg 660 KaL TOL
KAUQTIOTIKOU LE CXETIKES EIKOVEG

Anpuovpyio SUVAUIKWV YPAPIKWOV TIAPACTACEWV OO TO KATAYEYPAUUEVA SESOUEVL

Anpuovpylo OTATIKWY YPOUPIKWY TIOPACTACEWY ATIO TA KATHYEYPAUUEVA SeSopEva

4.4.7 Txedaonog User interface

H mobile e@apuoyr avartiyxnke pe ) xpromn mg eEAe0epnS TAXTEOpUa avartuéng Android Studio

IDE. "Eytwve €miAoyr| ToU BEUATOG EPPAVIONG KoL CUYKEKPLLEVAL VO UTIAPXEL KPUUUEVO TO HEVOD UE TIG

EMAOYES KAl Vo epavieTal e emAoyn amd tov xpnotn. Me autd Tov TPOTIo EKUETHAAEVOUAOTE

TIEPLOOATEPO XWPO GTNV 080VN ToL KvnToL. O TIPOCAVATOALGHOS TWV SIAPOoPwV 000VwV avoAuBnKe

Kl lva KAELGWUEVOG 0TOV KATAAANAO TIPOCAVATOALOHO (KABETO 1) 0pLJOVTIO) WOTE VO TIPOGPEPEL TO

BéATIOTO PAIKO TIEPBAAAOV OTOV TEAKO XPNOTH).

To pevov amoteAsital amod V0 KATNYOPLES ETIAOYWV OL TIANPOPOPLUKES KoL OL SLOXELPLOTIKES,

ZTI§ TTANPOPOPLOKEG EXOVYLE:

A/C Status Device
Mia eVHEPWTIKY) KAPTEAX TIOV TIPOUGLALEL TNV KATAOTAOT TWV 2 CUOKEVWV gAEyyov. Tou

KAlpatiotikov kat g [oT cuokeuns.
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[papruata

[Tapovoialovrtal SL@opa ypa@nUATH/CTATICTIKA Yt TO KOOTOG, TNV KATAVAAWOT), TNV
Beppokpacia kot /pe v vypacio, Eva SUVOUIKO YPA@N U YO TV BEPUOKPAGIA LIE ETIAOYT) TOU
TMEPOAOYLXKOU OpLoUOV TNG TEPLOSOL aTtd Tov Xprioth. RMS Current pe cuvoAkda Sedopéva
amnd 24/3/2020 ¢wg 1/4/2020, ko Asdopéva Oepuokpacios amd 11 Maptiov 2020 £wg
onuepa. Ta ypagnpata ywvav pe mv BonBeia g Google Visualization?e.

lotopko

[Mapovolaletal To LIOTOPIKO TWV KATAUETPNOEWY KAOWE KoL TO LOTOPIKO TWV ATECTAAUEVWV
EVTOAWV. Mia xprioLUT EVIUEPWTIKTY) KAPTEAX TIOL ATTOSEIKVUEL TNV 0wo T Agttovpyia ™G [oT
OUOKEUNG. ZTO KATW TUN U cupmepAapfavetaln {wvtavn avapetddoon (Live streaming) Tou
KALLXTIOTIKOU Yl OTITIKN emBEPaicyon TG KATAGTACTG TOV.

About

[TapouotalovTtal OTATICTIKA KOL TTOCOGTA EVEPYELAKTG E60LKOVOUNoNG Le TNV cuokeun] [oT kot

XwpLS.

O SLaxelploTIKEG ETAOYES lvat Svo:

ATIOPOKPUOHEVEG EVTOAEG

Mia SuvatdmTa Topdkapudms Twv AU TOUATWY EVIOAWVY atd (510 Tov xprio). Ioyvouv péxpLva
EMOVEADEL 0 XPOVIKOG QUTOUATIONOG TOU GUGTIATOG.

Oplopog oto)ov

0 xpriomg opileL Tov oTd)X0 eMBLEIN TG BeppoKpaaiag Tov Swuatiov, ) oTola XprooToLeTal
EMELTA ATTO TNV auTopaToTom eV Stadikaoia. O 0To)0g auTog pLUBUIZETAL Pe TPOTIO PLMKO
TPOG TOV XP1)OTN ToL smartphone, KAVOVTAS EE0L0IWON TIAKTPOU TUTIOU KUKAIKOU pOOOTATN
(dimmer).

TNV KAPTEAQ LIE TOV OPLOO GTOXOU 1) VAOTIOMOT) TOU KUKALKOU POOGTATH TIOPAUETPOTION)O1KE
Yl Xp1ion OTIS AVAYKES Kol 0TO range Tov amottovvtay yia To Mobile app. H apxwm €ékoon
avattuyOnke kot Statifetal amd tov Anthony Terrien!? pe eAeBepn SdBeom xpriong [The MIT

License (MIT)] y1a evOWUATWOELS TOU KWK, LOPQPOTIOWOELG KATL.

16 https:/ /developers.google.com/ chart/interactive/ docs/ reference

17 http:/ /anthonyterrien.com/demo/knob/
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4.4.7.1 Anpuovpyia elKoVISIwV KAl 6TLYpOTUTIX 000VNG E@APUOYTIC KLV TOU

AnpovpynOnkav po ospd amd ekoves / buttons ywx xprjon amo TG £QAPUOYT] TOU KV TOU.
[Tapovotalovtal THPAKATW O CUVOTITIKO TIVAKA Ol SLHPOPETIKEG KATAOTACELS TIOU UETHPALVEL 1)
EPAPUOYN HETA ATl EAEYXOUG, KABWGS KAL TAL OTYULOTUTIA 080VNG ATIO TNV EQAPUOYT] TOU KIVIITOU
(elkOveg 4.16 €wG 4.26).

Mivakag eikovidiwv yua xpron oo Ul Ttov xprijot

EwoviSix Eme&nynon

Katdotaon KAPATIoTIKNG LOVASAG Kot KOUUTIL Yot

F F O N evoAdayn Asttoupylog

C

s ~ Katdotaon loT cuokeun|g

'd N
1l
L

oV

\. J . J

Evnuepwtikd €kovidio, yia HEAAOVTIKT TIpooBn KN
Ko evoAdoryn) eEA€yxou Tou Mode TG KAIUATIOTIKIG

e
S\

HovadSag.

Ot SlBéopeg Beppokpaocieg Tov Voo PIEL TO

P ™
OUYKEKPLUEVO UOVTEAO KAWPATIOTIKOU €ival oo
18°C £€wg 29°C.

% J

H mpw ekdva (Beppoxkpacio oe &otmpo @AOVTO)

EMAEYeTal amd Tov XpNotn wg embuunm)
Bepuokpacia (ko pmopel va kupaivetal amo 18°C
€wg 29°C) (evepyod TANKTPO).

H &evtepn ewdva (Beppokpacia o mPACIVO

(POVTO) TIAPOLOLAlEL TNV ETAEYUEVN TPEXOLOA

Bepuokpaciag TOv EKTEAEITAL OTO KAUATIOTIKO

1 (evepyo6 TMANKTPO).
1 8 H tplm edva (Beppokpacia oe Gompo QOvTo pe
oxoAwo offline R/C) mapovoidletatl 6tav vmdpyel
offline RIC ) mpoPfAnua pe v IoT ovokeun ko amoteAet

TIANKTPO avevepYo (Sivel povo minpogopla)
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[pa@nua yax Beppokpacia / vypaoio.
‘Otav eivat pacwvo (katdotaon ota Sefld) etva

EVePYO.

[pa@nua e PETPNOELS TIPAYUATIKOU KOGTOUG HE
KoL xwpis IoT ovokeun).
‘Otav eivat pdowvo (katdotaon ota Se€la) etvan

EVEPYO.

Power| Power

[pa@nua e PLETPTOELS KATAVOAWOTG EVEPYELAS HE
Kot xwpls IoT ovokeun.
‘Otav eivat pdowvo (katdotaon ota Se€ld) etvan

EVEPYO.

[pdepmua Bepuokpaciog e Suvoukn
NUEPOAOYLOKN ETIAOYN ATIO TOV XPT|OTH).
‘Otav eivat Tpacwvo (katdotaon ota Sefld) etva

EVePYO.

First Second
half half
of 24h | | of 24h

EmumA£ov Slaxwplopog Twv ypag@nuatwy KOoToug
KoL EVEPYELNG 0 12 wpa TIHATA WOTE va lvat

QKOO TTLO KATOVOT T

&

Fpagnua  dedopévwv  Beppokpaciag amd 11
Maptiov 2020 €wg onuepa, TEP0SOG TOUL
ekTeAelTon 1) TEAKT) EkB0OM AOYLOUIKOV.

‘Otav eivat pdowvo (katdotaon ota Sefld) etva

EVePYO.

RMS Current pe ouvoikda Sedopéva 24/3/2020
€w¢1/4/2020
‘Otav eivat ipdowvo (katdotaon ota Se§ld) etva

EVEPYO.
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Anopakpuopevn dlaxeiptan
povadag KAtpaTLopol
dimitrios.patrinos1(@st.ouc.ac.cy

A/C Status Device
™ rpapipara

s loTopiko
<: About

Awayeipion
‘\ ATIOHAKPUGHEVEG EVTONES

> OpLopog atéyou

1] @) <

Ewova 4.16 - pevov amé mobile app

A/C Status Device

Tp€Xouoa KATACTACN CUCKEVWY

Arduino Status || AC Last Status Irarwtmg
OzpHoKpaciag
——— Eruuuntog
0TOX0Q
l | Beppokpaaciag
! l dwpatiov:22
b 0 N TeAevtaia
@ Beppokpacia
Tou
J
& = oTaAenke:21
i H povada tou Ts)\sutcuu’
H cuokeun . [[kataypapn
Aeltoupyei KM”‘HLUHK.OU Beppokpacia
Aeltoupyel.

dwpatiov:23.6

H ouokevn Aettoupyei og Cool
Mode AOYWw TNG GUYKEKPLHEVNG
epapuoyng (Server Room) tng
povadag KAlpatiopol

*e

Automatic air condition 10T device (2019-2020)

O

Ewodva 4.17 - Apykn 006vn a6 Ul mobile app
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18:22 Gd @

el 49% m

ATIOJOKPUCHEVEG EVTIOAEG

XelpokivnTn mapakapgyn

18:22 Gd @

OpLopog oTo) 0L

Oplopog embupunTAg
fsppoKkpaciag

Emihoyn emBupnThc 8sppokpaciag

22

AmoBrikevon

ETBupNTOog 6T0X0C¢ BEpHOKpaoiac
dwpartiov (threshold):22

GUTOHGTOTtoln[.IéVOU
CUCTHHATOC
Arduino Status || AC Last Status o Puepioelg
€pHOKpaciag
Y
w I
(|| ON el
il 20 28
H katdotaon ' '
PI— A/C Kkal ol ‘g ‘23
?\sttoupvsni e?p”OKpGGi,EQ =
eival evepyeq 24 ‘25
oTov XproTn e i —"
TeAevTala . pp—
coapag | Hieso o0 [26) 27
Beppokpacia XEBEaGEL —
Swpatiov:23.6 Pl ‘28 ‘29‘
TeAevtaia Embupntog —) |—
OepHoKpacia [0TOX0C
Tov Beppokpaciag
oTaABnKe:21 dwpatiov:22

TeAevtaia kataypagn Beppokpacia dwyatiouv:23.6
TeAeutaia Beppokpacia nov oTANBNKE: 21

Automatic air condition 10T device (2019-2020)

Ewodva 4.17 - 006vn mapaxapdmg evrtodwv Ul

O

mobile app

<

Automatic air condition 10T device (2019-2020)

1] @ <

Ewodva 4.18 - 086vn optopot) 6tdyov
Bepuokpaciog (temperature threshold) Ul
mobile app
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18:23 d @

Mpagpfpata
<
Zuvolikd Asbopéva AloBnTrpa Osppokpaciag & Yypaaiag
80
60
@]
40
20
0
February 2020 10 17 March2020 9 16 23 April 2020 & I
—— Humidity (%) — Temperature (°C)
Automatic air condition 10T device (2019-2020)
J4 14 4 /4
Ewova 4.19 - I'paprjpata atmo petpnoels (o)
1824 d @
Fpaypnpata
(First | Second|
half half <
MpwTee 12 wpeg 21240 Emopeves 12 wpsg 24 &;
Ipayikn Sapopa Evépyelag (Watt) pe kal xwpi tnv cuokeur 24-hour
3,0.
@
20..
1,0.. ! | -
il ) ! o AR
Al | Wl K 1] 8 "
0
B QN G G B o Gl 9 AB AR AL AR AB AB AT AT B N B
= Cost with continue operation —— Cost with automation device
Automatic air condition 10T device (2019-2020)
’ , I ’
Ewdva 4.20 - [pagrpota oo petpnoels ()
1824 d @
Mpapnuata
ey ot <
MpwTeg 12 wpeg =124 Emopeves 12 wpeg 2240
Mpayikn Swapopa Evépysiag (Watt) pe kat xwpic tnv cvokeun [Mpwreg 12 wpeg]
3,0..
07:46:01 O
20.. Cost with continue operation:  1,375.88
O
1,0... | l '
AR AAL (il
| ,\, 1l
\/
0
QT N QN g @ B g B B g gl gl @B @ g AT A AN
—— Cost with continue operation —— Cost with automation device

tnmatic air randitinn INT davice (2010-2020)

Ewova 4.21 - Tpag@ruato and petprioels ()
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18:25 G @ il 48% =

Mpagpfpata
First E d
| N <
MpwTee 12 wpeg 21240 Endpeves 12 wpeg 2240 &}
Ipagiki Slagpopd paypatikol KOGTOUG HE Kal Xwpig TNV suakewi 24-hour
0.3
02 05:52:58
Cost with continue operation:  0.123
O
= i I | gl
il “ I | | |
il W.“ Pm“ I | i M b & 10
0.0
AT VT G BT @ g0 g1 QBT AT AN AL AR AT 4G AR AYT AT N B
—— Cost with continue operation —— Cost with automation device

tnmatin air randitinn INT davics (7N10-20720%

Ewoéva 4.22 - Tpa@ruata anod petprioess (8)

April 2020

CANCEL SET

Ewova 4.23 - Tpapipata amd HeTprioels (€)

1825 @

= Mpagprpata

Start Date End Date &
02/23/2020 v | 02/25/2020 v View Specific Range

©

Aebopéva AlodnTrpa Osppokpaciag

26

20
6:00 AM 12:00 PM 6:00 PM  April 2,2020 6:00 AM 12:00 PM 6:00 PM m
—— Temperature (°C)

Ewova 4.24 - Tpagrpoato and petproels (¢)
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lotopiko 10 TeAevTaiwy
CQUTOHATOTIOUNHEVWY EVTOAWY

loTopiko EVIOAWY

. . Last
loTopiko evioAwy Record|Target AC e mperature
id Temperature ||status Send
loTtopikd 10 TEAELTALWY KATAPETPFCEWV 1204 |22 off 0
1203 |22 Off 0
Timestamp iF;ecord Arduino IP Erecg'lp l(j;")m'd 1202 |22 On 20
TR 1201 |22 Off 0
9:99:18 3744 |[10.96.27.49|20 [48.5 11222 zi 22 g
33;25%%06 3743 10.96.27.49|20.2 [47.8 1798 |22 on |20
2020-04-06 1197 |22 Off 0
ofi5ei6g i re 10862749227 429 119 |22 off |0
2020-04-06 1195 (|22 Off 0
51:28:53 3741 |[10.96.27.49|22.2 |44
gggsné%—oé 720 l10.96.97.400 lag.a Live oTIyPLOTUTIO KALHATIOTIKAG Hovadag
2020-04-06
20:28:41 PRaR [[HS0RTATp0 [ Air Condition Stz
fg?zfgg‘g“f’ 3738 [10.96.27.49|22.7 [43.3 . .

e Mo AOyoug amopaKpUOHEVNG ET
B on 0 [8737 [10.96.27.49/22.4 442 anocTe)
2020-04-06
2020-04-06
17:58:11 3735 |[10.96.27.49/20.1 ||48.6

Ewdva 4.25 - Ztiypotumo 006vng totopikol kivijoewv kot evtoAwv Ul mobile app

About Section

Devicel Real Power
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4.5 Arduino server

4.5.1 YAomoinon ko eprypa@t) Arduino

H vAomoinon xwda mov awopd tov Tpoypappatiopd tov Arduino Ntav po otadlokn Kol cuvexég
Sadkacia Tou pe SOKIWES Kol BEATIWOELS OpLOTIKOTIOMONKE o€ o otabepr) TeAkn €kdoom. H
TopadoTéEX €KS00T TOU AOYIOUIKOU Elval TIPAUETPOTIOMUEVT) WOOTE KAOE GUOKELY| LE aoBnTpa
Beppokpacias va katéxel otabepn) ip SlevBuvon KAl var HTTOPOUV VA CUVUTIAPXOUV UE OAAES (Bleg
OUOKEVEG 0TO KTIPLO 0AAQ KOl VO EVTOTII{OVTAL GTO XWPO TOV KTIpiov. To TeEAKO AoYIopIKO amoTeAsiTal
amo éva web SlaKooTr), 0 0Tol0G AVUUEVEL PHEGW SLASIKTUOU EVTOAEG TOU KALUATIOTIKOV. AUTOG O
SLAKOLOTIG TIPOGPEPEL TIPOG AT KL LECW ATTAOV browser, TTou XpnoLoTIon BnKe yio SOKIUES PEXPL
Vo VAOTIOM Bl 1) EQaPUOY YA TX KIVITA.
[apddnAa ektedeital évag ouvexms Bpoxos avda 30 AETTTa GTIoU KATarypapel PLETPTOELS BeppoKpaTiog
OL OTIOLEG ATIOGTEAVOVTOL Y10 ATTOBTKEVON OE EEWTEPLKO KEVTPIKO SIKOLOTH.
0 oUTOPATOTIOMMEVOG EAEYXOG TIPUYUATOTIOEITAL OTOV €EWTEPIKO KEVIPIKO SKOWOT] Kol
EVNUEPWVEL TNV CUCKEUN Yl TNV €KTéAeomn G evioAns. EmumAéov €gouv avamtuyxBel poutiveg
ac@adeiog wote va StatnpnBein aglomiotia rov mpEmel va katéxel va [oT cuotnpa pe KUpLOTEPES:
e Tnv autopatomoinon ™G emavacuvdeon tov Module pe to Wi-Fi access point av xaBei n
oUvdeon
e Tnv TPAypATOTIOMOT] QXUTOUXTOTIOMMUEVIG ETIAVEKKIVIONG TNG OUOKEUNG YLt KOAUTEPN
Sraelplon g pvipng

4.5.2 KOOTOG KATAOKEVNG

AoV TIAPOVCLACTIKOY TA SLAPOPETIKA VAIKA TIOU Vot SLABECIIA KL OL TEAIKEG ETIAOYES TIOU EYLVOV
YL TNV VAOTIOMOT), EVEEIKTIKA TIAPOVCLALETAL TO KOOTOG TV VAIKWV/e&apmuUdtwv piag tétowag loT

OUOKEUT|G.
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Meprypagn gidovg Ap. Tepayiov Kootog oc €
AwcOnmpag Beppokpaciog / 1 6,72
Yypaoiag DHT22
M/F Solderless Flexible Pack - 65 4,00
Breadboard Jumper Cable Wires (xpnowotmomOnkav 3)

For Arduino

Arduino UNO Wi-Fi R2 1 39,90

HVAC IR Remote module for 1 58,03

Arduino

"E&oda ATtootoAng 3,00

Smart Energy Meter 1 40
YYNOAO (IoT-111,65) 151,65€

4.6 Txeduaypaupa (schematics) cuokevi)g

4.6.1 Xapaktnpotikd Tov Arduino uno Rev 2

To Arduino Uno Rev 2 givat éva board Tov evowpatwvel Tov KavoUpylo pkpoemesepyaot 8-bit amd
v Microchip. ‘Exel evowpatwpévo IMU (Inertial Measurement Unit) 18 to omoio opileton wg
actnmpag 9-d€ovwv KAl HETPA TIPOCOVATOALGHO, TOXUTNTA, BAPUTIKEG SUVALELS 08 CUVSUVAGHO LE TO
ETTAYVVOLOUETPO, YUPOOKOTILO, Magnetometer. Akopa xpnotoTolet tov ao@oir] ECC608 crypto chip
accelerator. H povada Wi-Fi eivai éva cutdvopo SoC pe evowpatwpévn otoifBa tpwtokdéAiov TCP / IP
IOV UTToPOVV va Tiapéyouv pocfaocn ot éva diktvo Wi-Fi, 1] va evepyel kat wg onpeio tpdoBaong.

To Arduino Uno WiFi Rev 2 éyeu:

. 14 ym@roakeg elo660vg/eE6600¢,

. 5 pmopovv va xpnoomomBouv cag ws PWM €€odot

. 6 AVAAOYIKEG ELGOSOUG

. o ouvdeomn USB

. Lot VTTOS0X1| PEVUATOG

. o keoAida ICSP

. KoL VOl KOUUTIL ETIOVOPOPA.

18 https:/ /www.seeedstudio.com/blog/2020/01 /17 /what-is-imu-sensor-
overview-with-arduino-usage-guide/
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AVOAUTIKA Ta TEXVIKA XapaKTnpLoTika Tov Arduino Uno Rev 2 givat

Microcontroller ATMEGA4809

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limit) 6-12V

Digital I/0 Pins 14 — 5 Provide PWM Output
PWM Digital I/0 Pins 5

Analog Input Pins 6

DC Current per 1/0 Pin 20 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 48 KB (ATMEGA4809)
SRAM 6,144 B (ATMEGA4809)
EEPROM 256 Bytes (ATMEGA4809)
Clock Speed 16 MHz

LED_BUILTIN 25

Length 68.6 mm

Width 53.4 mm

Weight 25g

(

Push buttons =

Ewova 4.27 - oxediéypoappa cuvSecpoioyiog

fritzing L

Arduine Digital I 7 0 @=7)

= [El
= Programmable LED:

E D) I
.
- |
o &~
- 1
Q 12 renore

3 IR333-A Holder
-

ey
= [CSP Connector

™ GND

TSOP38238 Holder
D~

=1

Pouer pins
= GMND

Arduino Analog Inputs (B-35)

5
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ARDUINO
UND WIFI REV2

—_ -
ST
L _oap ] :
- e
B 0 B - :
I D -
T -
S— - ey
“vos T g =
Contrailed by WiNA CEALD ATMEGRIZIL
i | e

=% Ltv | Foss |

3

. Graund B fntermal Pin . Digital Pinm I HMicrocentroller's Pert
B Fower B swo Pin Analeg Pin

B i:o Other Pin pefaulr

Ewova 4.28 - AltypoLpor KEVTPIKIG TIAQKETOG

4.7 Testing kot benchmark e@appoync Android

Ot SokuEG ko To testing Sujpknoav o€ OAN TNV AVATITUEN TOU AOYLOUIKOU Kol ETAVONKAV OAx T(
TpoAnpaTa oL Tapovoldotkay. H TeEAw e@appoyn Tou Kivntov, e KatdAnén .apk etvar ToAU pikpn
o€ peyebog (~2,5 MB). Aev emiBapivel KABOAOL TNV GUCKEUT] KALT) LOVI] ATTALLTIOT) TIOL UTIAPXEL EVaILT)
OVOKELT) Vi £XEL TIPOoacm oo Stadiktuo. To Tl Sev emPBaplvel TNV CUOKELT ETITUYXAVETAL LE TO VA
EXOVUE HETAPEPEL OAN TNV ETECEPYAOIN KAL TNV QUTOUXTOTIOMON OTOV EEWTEPIKO SLAKOMLOT,

KpaTwvTag TV mobile app povo ylo evuépwon Kot KpT) Torpaapim Touv auTopaTIopoU. AKOPX Kol
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otav {nteital 1 Snpovpyia ypoupnuatwy Tov €xouv TOAAQ SeSopéva Vo aVaTHPAGTI|COLY, 1)
Sadkaocia ektedeital oTov SlokoUo .

H e@apuoyn avamtuéing Aoyopkov Android studio IDE SwxBetel €6opowwoelS pe OUOKEVESG
SLAPOPETIKWV YAPAKTNPLOTIKWVY KAl Tipaypatomolel benchmark mévw oy xprion g EQapuoyns o
OXEOM LLE TN XP1OT) TOU EMEEEPYATTIKI] TOU TNAEPWVOV (ElKOVa 4.29), TNV Xp1)oT Tou SIKTVOV (ElKdva
4.31), ko ™G pvuUNG Tov KataAapBavel (ewova 4.30). TUUPWVA UE TA XTTOTEALOUATA TWV
€COLOLDOEWY TIOV TIPOYHATOTIOW)BNKAV (POPTWVEL GE ALyOTEPO ATIO 2 SEUTEPOAETTTA, 1) XP1IOT) TOU
SIKTUoL elval ATEPOEAGXIOTN POV OTEAVEL HOVO KOAEOUXTA OUVOPTICEWY, EVW 1) XPT)OT TOU

EMEEEPYAOTI) TIAPAUEVEL € PINOEVIKA ETITIES O ALPOV OUTE UTOG XPTOLLOTIOLELTAL YOl KATIOLOV QUTOHATO

UTIOAOYLOUO.

Ewova 4.29 -Xpnon CPU

Ewova 4.30 - Xpriom pvnung

86



Ewova 4.31 - Xprjom Aikthou
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Ke@aioawo 5

AZLOAOYT)01] KOl CUUTIEPACUOTO

5.1 ZuAA0Y1] KL QVAAVGT) KATOXYEYPUUUEV®DV SESOPUEVWV

5.1.1 AsSou£va Ao AVATITUGCOLEVT] GUCKELT)

Ta dedopéva rou kataypagnkav amd v loT cvokeur) Sev eivar cuvexn). H kataypagn toug Eekivnoe
TéAog lavovapiov 2020. Me v avdmTuén Tou KWOSIKQ, TIS ETSIOPOWOELS TWV COOAUATWY KL TIG
TIPOCTIAOELES Y10t OTABEPOTIOMON TOU CUOTIHATOG WOTE VA YIVEL ALOTILOTO, LTI PXAV XPKETEG XPOVIKES
SLAKOTIEG KATOyPaPT|G EVW O OPLOUEVES TIEPUTTWOELS TIOAD TIUKVEG KaTaypoPeS (ava Aettto 1 10
Aemt0). Amo T 11 Maptiov 2020 TPayHQTOTIOEITAL OLVEYNG Kol OTAOEPT) KOTOYPO@Y Kot
autopartomoimon avd 30 Aemtd. AkoAovBoUV T GTIYUOTUTIO TWV YPAPNUATWY KAL TIAPOVCLALETALT)

OTAOEPOTNTA TWV UETPICEWV KAOWE KL T) KATAVAAWOT) EVEPYELAS e Kal xwpis [oT cuokeun.
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Iy eova 5.1 mapovaoialovtal oL TéG Bepokpaciog kat vypaciag Touv ywpou. [apatmpeital 6tLol

HETPNOELS oo TéAOG lavovapiov otaBepomolovvTal TEAIKA OTIS apxES MapTiov e TIUKVOTEPES Kal

OTHOEPES PETPTOELS OTA XPOVIKA SIOTIATAL

Mpapnpata

1 <
Zuvohika Asbopéva AtoBntrpa @sppokpaciag & Yypaciag (Ano tig 21/1/2020 éwg s
onpepa)
80

60

Real @)

40 Power
(Watts)

20

February 2020 17 March 2020 9 16 23 April 2020 13
—— Humidity (%) —— Temperature (°C)

Automatic air condition 10T device (2019-2020)
Ewova 5.1 - Zuvolkda AeSopéva Alobnmpa Oeppokpaciog & Yypaoiag (Amo tig 21/1/2020 £wg onpepa)
Iy eova 5.2 mapovotadovral Povo ol TWESG TS Beppokpaoies amd 11 Maptiov €wg onuepa. Ta

dedopéva elval apKETA TIUKVA KAl TIApATNPETAL 1] oTaBepOTTa 6TV Slatipron ¢ Beppokpaciog

0ToUG 22 BaBpovg Tov AEITOVPYEL TO AVATTTUGGOUEVO GUGTIH.

15:47 &

= Mpaynpata

@ ZuvoAikd Acbopéva AloBnThpa Osppokpaciag (Ao 11 Maptiov 2020 £wg orjpepa) 8 l

—
Real

Power
(Watts)

15
13 15 17 19 21 23 25 27 Aprii2020 4 6 8 10 12 14 16 8 11
—— Temperature (°C)

Automatic air condition 10T device (2019-2020)

Ewova 5.2 - Zuvohikd AeSopéva Alobnmipa Oegppokpaciag (Amd 11 Maptiov 2020 £wg onuepa)
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Iy eéva 5.3 tapovoidlovtal oL TWES TIS Bepuokpaciag mov {Ntd amd To cvotnua o xprots. To
EMAEYPEVO SlaoTnua eivat To TpwTo 15nuepo Tov Ampidiov. To ypa@nua eivat TTApOHOLO HE AUTO TNG

EKOVOG 5.2 aAA TTILO KATOVONTO AoV TIPOUGLAETAL TIEPLOCOTEPT] AETTTOUEPELQ KOl ETUKEVTPWHEVT

TANPOPOPNOT).

15:49 & =il 71% @

= Mpaynpata

Start Date End Date B 4
04/01/2020 v H 04/15/2020 v | View Specific Range

Agdopéva AlobnTnpa Oeppokpaciag
30

25

20

April 3,2020 April 7,2020 April 11,2020
—— Temperature (°C)

Ewova 5.3 - AeSopéva AloOnmpa Oeppokpaciog (0pLopévo xpoviko SIoTnpa oo Tov Xp1otn)

IV eiova 5.4 0 xprio G ETAEYELTO XPOVIKO SIACTNIA YL TO OTIO(0 BEAEL VAL SELTO OYETIKO YPAPN QL.
Agv givat Suva 1) ETTAOYT] THEPOLMVING EKTOG TIPAYUATIKOU SIOTIATOG KATAPETPNOTG.

April 2020

CANCEL

Ewova 5.4 - Emdoyn amod xpriotn xpovikn Siapkelag Sedopévwv yia Alobnmpa Ospuokpaciog
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Iy ekova 5.5 mapovotadovral Ta AUTEEP OV KatavaAwvovtal o€ Siaotnua aro 24/3/2020 éwg

1/4/2020. EmA&yTKe PKPO XPOVIKO SIAGTILA VL0 TILO EVAVAYVWOTH TANPO@OPN G TOL XPNOTH).

Teddal 71% 8

1546 Gd
= Mpapruata

S

Zuvohikd Aebopéva 24/3 €wg 1/4 RMS Current (Irms, A) &} ‘

: ®
| ..

‘ Real

Power

(Watts)

March 24, 2020 March 26, 2020 March 28, 2020 March 30, 2020 April 1, 2020
—— Root Mean Squared Current (Irms, A)

Automatic air condition 10T device (2019-2020)

Ewova 5.5 -Zuvolika AsSopéva amd 24/3/2020 éwg 1/4/2020 RMS Current (Irms, A)

IV eiéva 5.6 TapouctaleTatn oUYKPLOT) LE KO XWPLS TNV OVATITUGGOHEVT) GUOKEUT] O KATAVAAWOT)

evépyelag Watt yio Staommuo 24 wpwv.

Mpagnpata

Root

Mean
Squared

(First (Second)
half half
of 24h | of24n |

MpwTEg 12 WPEG - Emopeveg 12 wpeg <

Mpagikn Stapopd Evépyetag (Watt) pe kat Xwpig ThV cuoKeur 24-hour
3,0..

Yl

BT VT QL BT T T 1T T AT AN AT AR ABT AGT AR 4G @ N B
—— Watt with continue operation —— Wartt with automation device

Faudial 56% m

(Watts)

Automatic air condition 10T device (2019-2020)

Ewova 5.6 - Tpagum Stapopd Evépyelag (Watt) pe kou xwplg v cuokeun o€ éva 24wpo (24-hour)

91



IV eidva 5.7 TapovctaleTatn cUYKPLOT) LE KL XWPLS TV AVATITUGGOUEVT) GUOKEUT] OE KATAVAAWOT)

evépyelag Watt yia Tig Tipwteg 12 wpeg, woTe va LToPEL 0 XPrioTNG VA SEL TILO CUYKEKPLUEVEG WPEG TNV

KOTAVAAWON).

15:22 @

= Mpagnuata

56% m

= Voy
T4t LTEY

(First )
half
of 24h

Mpwteg 12 wpeg -
3,0..
2,0..

i Il _““1\“

0

(second|
half
of 24h |

Enopeveg 12 wpeg =50

Mpaypkr| Suapopd Evépyetag (Watt) pe kat Xwpic tnv cuokeun [Mpwteg 12 wpeg]

1

v

— Watt with continue operation

—— Watt with automation device

QB QS QN QN G @B O T B @B B g @1 g ¥ @ AT AT AN

gutomatic air condition 10T device (2019-2020)

Ewova 5.7 -Tpagum Swapopd Evépyelag (Watt) pe kot xwpis v cuckeur) Tig pwtes 12 wpeg Touv 24wpou

Iy ewdva 5.8 TapovctdleTatn oUYKPLOT) HE KO XWPLS TV OVATITUGOOHEVT) GUOKEUT OE KATAVAAWOT)

evépyelag Watt yio i emopeveg 12 wpeg.

15:22 Gd

= Mpagrparta

= el 56% m

[First )
half
of 24n |

Mpwteg 12 wpeg ==
30..

20..

10. w‘ww

AN

Second)
half
of 24h

Emdpeveg 12 wpeg &

Mpayikn Siapopd Evépyetag (Watt) pe kat Xwpig Tnv ovokeun [Endpeveg 12 wpeg]

e

—— Watt with continue operation

—— Watt with automation device

AL AT AT AT ABT AT AT AL AT AT AR AY T AGT T N N gl T g

Automatic air condition 10T device (2019-2020)

Ewova 5.8 - Tpagum Stapopd Evépyelag (Watt) pe kot xwpig mv cuokeur to emdpevo 12wpo
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IV ekova 5.9 TapovotleTal 1 CUYKPLOT) LE KL XWPIS TNV aVATITUGGOUEVT) GUOKEUT] TIPOYLOTIKTG

KOOTOAOYNONG Ve PLETPNOT), YIX SIACTNUA 24 WPWV.

15:46

(Second|
half
ct 24h |

[ First |
half

. MNpwteg 12 wpeg 224

Mpawikn dlapopd TpayHaTLKOU KOGTOUG HE Kal Xwpig Tnv cuokeun 24-hour

Emopeveg 12 wpeg

03 \—/‘
=1
Real @)
0.2
Power
(Watts)
01 ‘ ‘
A
dlll 0] i
0.0
LB VAU E LR Q‘G- Qo Q’\- QR ADT AN AL AN n\‘:»- AGT ABT ADT AR AN BT m
—— Cost with continue operation —— Cost with automation device

Automatic air condition I0T device (2019-2020)

Ewova 5.9 - Tpa@ikr) Slapopd TtparyHatikol KOGTOUG HE KA Xwp(g TNV ouokeur| 24-hour

Zmv ewova 510 kot 5,11 mapovsialetal 11 UYKPLOT) HE Kol XWPIS TNV AVATITUGCOEVT] GUOKEUT

TIPAYUATIKIG KOOGTOAGYNONG ava LETPN 0T, Yia Slaotpata 12 wpwv Kat oL 24wpwv woTE 0 Xprio

VA UTIOPEL VAL ETIAEEEL KL VO SELTILO AVOAUTIKA TNV WPA YLK TNV OTIO(0t EVELPEPETAL

Mpapnpata
("First (Second)
half half N 4
Mpwrteg 12 wpeg W2 Enopeveg 12 wpeg &2 8
Fpapukr) Slapopd mpaypatikol KGGTOUG PE Kat Xwpic v cuokeun [Mpwteg 12 wpeg]
N
0.3
e )
Real O
0.2
Power
| (I (Watts)
0.1 l
' . &} I
0.0 s
B O QN N QT g B b B @B g g1 gl @B @B g AT AT AN
—— Cost with continue operation —— Cost with automation device

gutomatic air condition 10T device (2019-2020)

Ewova 5.10 - Tpapikr) Staopd Ttpory Lotiko) KOGTOUG LE KAl Xwpis v cuokeun| [TTpwtes 12 wpeg]
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15:46 werendl 71% W

= Fpapnpata
First Secand\‘
half half 4
Mpwreg 12 wpeg 2" Emopevec 12 wpeg 24 8
Fpapikn dapopa Mpaypatikoh KOGTOUG He Kat Xwpic Tnv cuckeun [Enopeveg 12 wpeg]
| T
0.3
—
Real @)
02
Power
! I (Watts)
01 ,‘i( 1, LA ‘; H
| |
8 [l
0.0 \
AT AL 4B AT AR AT 4B AT AT AT AR AYT AR @ N N gl g g3 W
—— Cost with continue operation —— Cost with automation device

dutomatic air condition 10T device (2019-2020)

Ewova 5.11 - Tpapikr) Stagopd rpory Lortiko) KOGTOUG LE KAl Xwpis Ty cuokeur| [Emtopeves 12 wpeg]

5.1.2 Asdopéva amo Bondntiko somAiond

Ta SeSopéva TIOU KATAYPAPNKAV EIVOL CUVEXT L€ ATIOTEAEGUA VA Eivail TIOAUD PEYOAOG 0 OYKOG TNG
EEOYOLEVIG TIAPOQPOPIAG KAL VA HTIOPOVV TIAPOVCLAGTOVY OAQ TNV Tiapovoa epyacio. Emdeybnkav
OPLOUEVA TIPASELYPATA HETPTOEWV TIOU KATAyPA@NKAY OTO TO Smart energy meter Kot
TIPOVCLALOVTAL HEGQ ATIO YPAUPLKES TIAPAOTACELS YL CUYKEKPLUEVA TLEPOAOYLOKA SLlc T AT 0€ U0
SLAPOPETIKEG AELTOVPYIKES (PACELS PETPNONG HE Kot Xwpis [oT cuokeun. Adyw g oxedov cuvexolg
Aertovpylag ™G ovokeung IoT dev umdpxouv TIOAAG CUVEXOUEVA XPOVIKA SLtoTHATH UE eEarywyn
dedopévwv xwpig xprion ™g loT cuokeun|.

[Na va yivel pae ovykplom katavéAwong pe kot xwpis IoT cuokeun, emAexBnkav 800 (oo xpovika
SO T HATO KTy porpniG.

To mpwTto Xpovikd Sidomua (7-8 Maptiov) emAexmke va amoouvdebel 1 10T ovokeur wote va
KOTOYPOPEL 1] KATAVEIAWON XWPI§ auTtopaTiopoVs. To CUYKEKPLEVO SIACTNUX XPTOLLOTIOLELTAL OTX
YPOPNHATO Y0t TIAPOLVOLNOT) KOoTOUG (etkdveg 5.12, 5.13, 5.14) ko katavddwong (eova 5.18) pe
OUVOAIKEG Kall LECEG TIUES avd 24wpo Kat 48wpo.

To Sevtepo xpovikd Siaomua (24-25 MapTtiov) Kataypa@nKe 1 KatavoAwon pe xprion g loT
OVOKELTG SNAAST] pe U TOHATIOUOVG. TO GUYKEKPLUEVO SLAGTN O XPT|OLLOTIOLEITOL OTAL YPAPT)LOTO YL
Tlapovaiaot kKOoToug (elkoves 5.15, 5.16, 5.17) kat katavaAwong (Eova 5.19) pe GUVOAKES Kol UECES

TWES avd 24wpo kat 48wpo.
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Ta il xpovika StxoTuata 48 wPwV XPNOLUOTIOOVVTAL ETIONG YIX TNV GUYKPLOT) TWV LTIOAOLTIWV
HETPNOEWV (€1KOVES 5.20 £106 5.27). ZTA YPAPNLATA LUE TIG GUXVOTITESG TOU PEVUATOS SEV TIAPATNPOVLE
SlaPopes Twv V0 YPAPENUATWY Kol QUTO YIXT( TO CUYKEKPIIEVO OTATIOTIKO XPTOULOTIOLETAL Yia
TIPAKOAOVBNON OE TEPITTWOEIS TIOU TO PeVUX Oev elval otaBepd oto ktiplo. TMapoda auta
TIPOLGLALOVTAL TAL SUO YPAPTHATH WG ATTOSEEN TNG OTABEPOTNTAG TOV PEVUATOG,

Opoliwg pe ta ypagnuata twv RMS Voltage 6mov ko taL ev tapatnpeitat Stawopd HeTagd Twv duo

YPOPNHATWY YA TOV (510 LE TOV TIaPATIAV® AGYO.

ZUYKEVIPWTIKA Ol TES PAVOVTOL GTOUG TIAPAKATM TIVOIKES

MeTpnoELg TIH®V KOGTOUG Xwpis v [oT cvokeun Méon Ty ZUVOAKY| TN
Kootog 24h (7-3-2020) xwpig v IoT cuokeun 0,11€ 2,62€

Kootog 24h (8-3-2020) xwpig v IoT cuokeun 0,10€ 2,32€

Kootog 48h (7-3-2020 ko 8-3-2020) xwpis mv IoT cuokeun | 0,10€ 4,95€
MetTpnoelg T@v k0aToug pe v IoT cuokeu) Méon Ty ZUVOAKY| T
Kootog 24h (24-3-2020) pe mv IoT cuokeun 0,03€ 0,74€

Kootog 24h (25-3-2020) pe mv IoT cuokeun 0,03€ 0,71€

Kootog 48h (24-3-2020 ko 25-3-2020) pe v [oT cvokeury | 0,03€ 1,45€
METPNOELS TIULWV EVEPYELAG Méon Ty ZUVOAKY| T
48h (7-3-2020 ko 8-3-2020) xwpig v [oT cuokeun 896,39 43011,93
48h (24-3-2020 ko 258-3-2020) v [oT cuokeun 263,01 12620,29
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energenie

06 March 2020
12:46:54

Devicel Cost

B

POWER MANAGER

09 March 2020
03:50:36

Ewoéva 5.12 - Kdotog pe cuvexm Asttovpyia 24h (7-3-2020) (xwpis v IoT cuokeun)

energenie
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Time under the cursor: for the period Graph detais level Displayed valse:
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Devicel Cost

Export to Excel

|

POWER MANAGER

Time under the cursor:
Mar 06 2020
24618
Drsplayed tirme interval
2 days 15 hes 03 mins

Ewova 5.13 - Kdotog pe ouvexn Aettoupyia 24h (8-3-2020) (xwpic v IoT cuokeun)

the period
Start | wsmjpz:m:qsm ﬁ Mean value |u.1o

end [ /372020 | [11:5993 i = T i

| Calculate |

Y |z.32




Devicel Cost

Time: under the cursor: Statistics for the period Graph detals level ——  pisplayed value:
Mar 06 2020 stat [7/372020 7| [12:00:43 s =] Mean value [0.10 —| | [eoxt |
14:17:53 end [5/3 /2020 7] [1:s9s i = soent Y [4ss Ml:::fm- I:: I Flomatcaly rack nen
Displayed time interval : ; "=
2 days 15 hes 03 mins | I | ﬂﬂgi‘l

Ewova 5.14 - K6otog pe ouveyr) Aettoupyia 48h (7-3-2020 ko 8-3-2020) (xwpis mv IoT cuokeun)



energente

Devicel Cost

POWER MANAGER
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22:22:38 end [o4/3 j2020 =] [11soea i = T“‘:p';:“"’ [o74
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Ewova 5.15 - K6otog e autopatomompévn Asttovpyia 24h (24-3-2020)

Devicel Cost
17:01:54

POWER MANAGER

|

00

—

Displayed vahse:
e

More | [~ Automatically track new

Num of points: 1010 gm'ilL\”g /_;‘I

Time under the cursor: For the period Graph detais level
Mar 24 2020 start [2513 12020 =] [1z:00:43r = Maan value | 0.03
07:55:39 , end [osi3 72020 | [ = TE 0o [071 tess
Disphayed time interv
X | Caloulate |
days 15 hrs 03 mins

Ewova 5.16 - Kbotog pe autopatomompévn Asrtovpyia 24h (25-3-2020)
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Ewoéva 5.17 - Kéotog e autopartomompévn Asttoupyio 48h (24-3-2020 ko 25-3-2020)
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Ewova 5.19 - Real Power pie autopatomomuévn Asttouvpyia 48h (24-3-2020 kou 25-3-2020)
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Export to Excel

Ewoéva 5.20 - Evepyn avtiotaon pe ouvexég Asttovpyio 48h (7-3-2020 ko 8-3-2020) (xwpis v IoT cuokeun)

energenie _
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Time under the cursor:
Mar 24 2020
12:19:43

Displayed time interval
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Stakistics for the period
Start ]msrzuzo:”]zmmm = Mean vaue | 14207.55
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| Calculate |

r Graph detads level

r Automatically track new
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Ewodva 5.21 - Evepyr) avtiotaon pe autopatomompévn Aertovpyia 48h (24-3-2020 ko 25-3-2020)

101



4

POWER MANAGER
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Ewova 5.23 - Zuxvomnta pevpaTos pe cutopatoTomuévn Aettovpyia 48h (24-3-2020 ko 25-3-2020)
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Ewova 5.24 - RMS Current pie ouveyég Aettoupyia 48h (7-3-2020 kaw 8-3-2020) (xwpis mv [oT ovokeur))
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Ewova 5.25 - RMS Current pe autopatomompevn Asttovpyio 48h (24-3-2020 ko 25-3-2020)
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Ewova 5.27 - RMS Voltage e cvtopatomompévn Asttovpyia 48h (24-3-2020 kot 25-3-2020)
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5.2 SUUTIEPAO AT

Kata v vAomoinom, n android e@appoyr) cxeSLAGTNKE VA ETIKOWVWVEL Kot va EAEYXEL ot cuokeut [oT.
Mmopel Opwg TIoAU g0KOAA Vot VTTOGTNPIEEL Ko peyaditepo aplud cvokevwv 0T, agol 1 kabe pia
ovvdéetal pe Eexwplot) ip oto Siktvo. Kat' eméktaon, Ba ftav eQIKTO va EAEyXovTal SLaQOPETIKA
SWUATI O SLPOPETIKOVG 0POPOVGS EVOG KTIPIOU KL VO TIPOrYLXTOTIOLELTAL ETITALOV €E0IKOVOLT|OM

EVEPYELAG OCUAAOYIKA OTO KTIPLO.

'OTWG PAIVETAL OTA YPAPNUATA TNG TIPOTYOULEVNG EVOTNTAG, 1) AVATITUGCOLEVT] GUOKEUN LE TNV
QuTOHATOTOMUEVT AstTovpyla KaTtd@epe Y tov (810 oto)o Bepuokpaciog Swpatiov va €xel
KatavdAwon pKpoTepn katd 2/3 amd v KatavoAworn Touv Ba amoutovviav xwpls v
QUTOHATOTIOMHEVT GLUOKELT). T CUYKPIT A PPN AT AOPOVY SU0 SlaPopeTKG 48wpa Xpr)oNG HE
TNV OUCKEUT] KL XWPIG TNV CUCKELT KL 0TA OTIo(0t TTIApouoLAleTaL 1] KatavdAwon o Watt kot to
KOOTOG QUTIG 0€ EVPW pE optlopevn Ty KWh 0.115 gupw.

Me toug 18ioug otd)oug Beprokpaciog 0to Swudtio (22 Babuovs keAoiov) oL LETPTOELS KOGTOUGS O
Sukotnua 48wpwv (7/3/2020 - 8/3/2020) cuvexovg Asrtovpyiag (xwpis IoT cvokeun), eivan
oUVVOAKA 4,95 gvpw. Evw yua petprjosig k0otoug oe Siaotnua 48wpwv (24/3/2020 -
25/3/2020) auTtopatoTomuEv§ AELToupyiag, ivat cuvoAKa 1,45 eVpw E HElWOT) TTOGOGTOV
ota70,7%.

Ta 8l Toocootd e€owovopnong BAEmovpe kat ot petprioels Twv kWh mov katavodwbnka oto
48wpo Sidomua. Me petproelg Watt o€ Sitdothua 48wpwv (7/3/2020 - 8/3/2020) cuvexolg
Asrtovpylag, mepimov 43kWh. Evw yua petprosig Watt o Sueothpa 48wpwv (24/3/2020 -
25/3/2020) acuTtopatomompevng Asttovpyiag, teptmov 12.6kWh peiwon 70,7%.

Tupmepaivoupe amd v GUYKPLON TwV HETPNOEWVY OTL TO TIAPAS0TED OAoKANpwuEVO cvotnua loT
QVTATIEEEPYETAL TIAPWG OTOVG GTOXOUG TOV. [Ipoc@EpovTag tia cutopatotmompévn Stadkaoia xwplig
avBpwTVN TIHPEUPAOT KATAPEPVEL VAL TIPAYUXTOTIOEL ONUAVTIKY €Eotkovopmor evépyelas. To
TI0000TO £E0IKOVOLNONG SEV AVAUEVETE va eival 00 VYPMAD TIG UEPES TIOL 1) EEWTEPIKT BEpHOKpaia
elvat vYmA (kadokapvy Tepiodog). Mapoda autd avapévete va eivar peyodltepn touv 50%. H
OVLOKELT) Oa TIAPAEIVEL OE AELTOVPYIOt GTOV XWPO TIOV EYKATACTAONKE LLE TIAPAAANAT TIPOTAOT 0TV
AlevBuvon yla ETITAL0V AQVATITUEN CUOKEVWV KL EPTIAOUTIGHOV TOV UTIAPYOVTOG 0lkoouoTUaTog [oT.
Me peAAOVTIKO GTOXO TNV EMEKTAON TOU GUCTIHATOS GE OAOKANPO TO KTIPLO, YlX TOUG XWPOUG TIOU

UTIAPXEL TEXVOAOYIKOG EEOTIALGUOG LLE CUVEXT] KALLATIOTIKY] UTIOOTHPLEN.

105



IV ypa@ua Tapdotaot) Tov akoAovBel (kova 5.28) TTapouctdleTal aVOAUTIKA 1) EE0LKOVOUTOT) TNG
EVEPYELQ TIOV YIVETAL 0€ Watt KaBwG KAl 1 KATAVAAWOT TOU KALHATIOTIKO Xwpi§ va «{opilletam va
aAAGEeL i Beppokpacia amdTtopo. AVOAUTIKOTEPQ:
e 14:00 evepyomoleltain Hovada Kat XOVUE AVOSO TG KATAVAAWOTNG
o 14:30 cAAAZeLT) BepHOKPACIX TOU KALATIOTIKOV OE KOVTIVOTEPT) BEPLOKPAGIA IOV UTIAPYELOTO
XWPO LLE TITWOT) TG KATAVAAWONG
e 15:30 pe 16:30 T0 KAPATIOTIKO atevepyoTIOLELTAL (LN Sevikn KatavaAwon)
e 16:30 evepyomoleltain Hovada pe avoSo TG KATavaAwong
e  17:00 cAAGZeLT) BeppOKPACIX TOV KALATIGTIKOV OE KOVTIVOTEPT) BEPLOKPATIA IOV UTIAPYELOTO
XWPO LLE TITWOT) TG KATAVAAWONG
e 18:00 pe 19:00 amevepyoToinom e PnSevIK KATOVAAWON

=

energenie POWER MANAGER

04 Apri 2020 Devicel Real Power 04 April 2020

13:16:18 21:16:10

15.00

7T |

Titis uridlr the ciian: Statistics for the period

Apr 04 2020 Start [4;4;20202” 7:34:46 pp E Memvaluel
17:15:33 s =] Consumed
. . End | 4/4 /2020 v|| 7:3¢:46 1 =5 "~ O
Displayed time intery.
0 days 07 hrs 59 mins

Ewova 5.28 - Tpépnua pe KpOTEPO XPOVIKO TIEPLOPLOUO VIO TIPOVGINOT] ATIEVEPYOTIOMOTG KALLATIOTIKOU
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Amo ta péoa tov 2019 ywx ta Arduino boards vrtoompiovtat mAéov ot IoT vAomomoelg kot pe IoT
Cloud Sivovtag 6Tov SLYEPLOTESG TNV SUVATOTNTA VA EAEYXOLV TIOAVAPIOEG CUCKEVEG TTOL BplokovTal
0€ SLOPOPETIKA OTLEIQ EYKATACTNHEVES KABWG KAL VO VAVEDVOUV ATIOLAKPUGHEVA TOV KWSIKO TOUG.
Kata mv ouvyypagrn g Swxtpifing Sev eixe mpooteel 1 umoompién tov cloud computing oto
QVaTTUOOOpEVO board Tou xpnowoTon)Onke, 0AA& aVOUEVETOL VA LTIOOTNPYOEl cUpPWVa pE

VKO {VwoT) TG Kataokevdotplag etaipiag oto [oT Cloud 19,

5.2.1 MeAAOVTIKI] EMEKTAGUOTTA

Mia HEAAOVTIKY] ETTEKTAGIUOTITA TNG AVATITUGCOLEVIG GUOKEUTG UTTOPEL va etvar 1) Stepedivnon yla
SuvatomTa aAAayNG TwV TNAEXEPLOTNPIWY TwV KAPXTIOTIKWV povadwv amd IR (Infrared)
teyvoroyiag o€ RF (Radio Frequency). Ta RF mAgyelplompla xpnoylomolovvtat 6o Kol TTEPLOGOTEPO,
AVTIKAOLoTWVTAS otyd otyd v texvoloyia IR. Zmv ovoia 1 Sadikacia mou axoAovbeitar 6tav
TIPATY X TOTIOLELTAL £VO TIATN A EVOG TTANKTPOL o€ TAEXELoTpLo RF elvan 6TL 1) «evtoA» oTéAveTat
Héow padloouxvomtwy o€ évav RF Skt kaw ekel apov eme€epyaoTel Pe TN 0epd Tou pPeTappaleTat
o€ evtoA] IR ko ipowBOeitat E0WTEPIKA 0TO KOUUATL TOU €E0TIALGHOV TIOU TIPOCTIXOOVE VAL EXOVHE
éleyxo. Ta RF mAgxeplom)pla To GUVOVTOUCAE GUVIOWE OTA XEWPLOTIPLX ATIO TIG TIOPTES garage,

MG Ta TeEAsL Tl XpOVIX LIOBETOVVTAL KL OTIS TNAg0pdoEelg Samsung (elkova 5.29).

Ewova 5.29 - TnAeyelplomplo Asdpacns véou Tumov e RF xpriom

19 https:/ /www.arduino.cc/en/ Create/FAQ#toc13
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Me Ttlo TIPOGPATES EQAPUOYES TG avTIKaTaoTaoms ato IR og RF , TV KATAOKELT) GUGKELWV TIOV [E
xpnon Wi-Fi Aaufavouve TiG avdAoyeg evioA£s amd QTOUAKPUOUEVEG (remote) TIYES Kol TIG
ekméumovy eite pe Radio Frequency eite pe Multiple-direction Infrared (ywvia 360 popwv pe 7
TouToVg VTEPLOPNGS akTvofoAiag). ‘Eva TETO0 TTAPASELYIA CUOKEVTG (PAVETAL 0TIV EKOVA TIOU
axoAovBel (ewova 5.30). Ta TTAEOVEKTIA TIOV TIPOCPEPEL Eva XepLoTnplo RF etvan 6TL Sev xpetdletat
va elvat Kav 0To (610 SWUATLO P TNV CUCKELT) IOV EAEYYOVE, o€ ox€om e To IR xelplomiplo ov Ba
TIPETIEL VA EIVAL KOVTA GTNV GUOKEUT] KL XWPIG VO UTIAPYOLVV EUTIOSLO VAUEGK OTO XEPLOTIPLO KOL T

OUOKELN.

Bro'c;(.i.L.'ink

Ewdva 5.30 - BroadLink RM Pro+ IR and RF Smart Remote WiFi Controller

5.2.2 BEATIWOEIS TOV KAPATWONEVWY qBOVCWV YIX TEPETAIP®W £EOLKOVOUNOT)

EVEPYELOG

H cuvt)pnomn, Tov §ev TTpary LA TOTIOLELTAL TIOAD GUXVE 0T ETALPIKA KTIPLA, TIA{EL oMUV TIKO POAO GTNV
eCokovounon evepyelas. [apadetypata BeAtiwong:
e AvTIKaBIOTWVTAG EVa BPWLLKO, (PPAYHEVO PIATPO aEPA LE EVOL KABXPO UTTOPEL VAL LELWTEL TNV
KATOVAAWOT] EVEPYELNG TOU KAIPATIOTIKOV KATd 5-15 Tolg ekarto2?,
e H ypron avepomipa opo@ng BonbdelL o€ 0pLOPEVES TIEPITTWOELS GTNV KOXAUTEPN Kivnor Tou
QEPOL OTO KALUXTIOHEVO XWPO.

e MOVWOoT) TOUG ECWTEPIKOUG TOLXOUG LE BEPUOLOVWTIKA VAIKA, Try. TUTIOU kraft energy save?!

20 https:/ /www.energy.gov/articles/ energy-saver-101-infographic-home-cooling

21 https:/ /kraftpaints.er/ product/energy-save-interior/
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Movwon EWTEPIKWVY TOLXWV, 0V KOl OTIS TIEPIOCOTEPES TIEPUTTWOELS EIVAL SUOKOAO LE PEYAAO
KOOTOG,

Eykatdotaon / aviikatdotaon VOAOTIVAKWY JLE EVEPYELOKA T(ALLY, T OTIOLO ETILITPETIOVY TNV
Sleloduom Tov PwTOG Kot eptodi¢ouv v BepudmTa amd Tov 1ALo.

Eykatdotaon evepyelakwv film22, peufpdves mavw ota LvTapxovTa Tapabupa oL OTIolEg
HTIOpOUV va Pewwaoouy v Beppomra amd 55% pexpt 80% pe vyming oo tag pepfpaveg,

(PTAVOVTOG O€ evepYELaKT] eEotkovopmom amod 35 €wg 50%.

22 http:/ / precisefilm.com/blog /2011 /01 /10/how-much-energy-does-window-film-save /
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Mapaptnua A

Kwdwkac Arduino

A1l Kwdwac yix e€aywyn) IR onuatog

0 TaPUKATW KWOIKUG XPTOLUOTIOLEITAL WG TIPOEPYATIN OTNV TIapovoa SaTpIft) WOTE va Yivel
eaywyn Twv eviodwv IR Tou mAgxelplompiov og HOpPE) KEWEVOU, Yt QUTO TO AGYO Oev
BewpnOnke cwoTO va evowpatwOel kot va emPBapUvel Tov TEAKO KwSika A2.

0 kwdag SlatiBeton amd ™V KATaHoKeLACTTPLX eTapia Tov Module TTov eykataoTdONnKe TTAVW
oto Arduino Board pe oxomd va katoaypa@el kat va avapetadwoel To IR onpa pe myv xpron 2
TANKTPWV TIov Bplokovtal tavw oto module. O kwSIKag xpnoOTIOn)0NKE WO TE VO KATOrypaQpovV
OLEVTOAEG TOU TNAEXELPLOTI|PLOV AV TIANKTPO YLX TIEPETAULP®W XP1IOT) TOUG,
Record_and_playback IR signals_v3.ino

/*

* IR Remote Module

*

* Copyright (C) Libelium Comunicaciones Distribuidas S.L.

* http://www.libelium.com

*

* This program is free software: you can redistribute it and /or modify



* it under the terms of the GNU General Public License as published by

* the Free Software Foundation, either version 3 of the License, or

* (atyour option) any later version.

*

* This program is distributed in the hope that it will be useful,

* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.

*

* You should have received a copy of the GNU General Public License

* along with this program. If not, see http://www.gnu.org/licenses/.

*

* Version: 1.0

* Design: David Gascon

* Implementation: Luis Martin

*/

// We need to use the 'raw’ pin reading methods
// because timing is very important here and the digitalRead()

// procedure is slower!

#define IRpin_PIN PIND
#define IRpin 2

// The maximum pulse we'll listen for - 65 milliseconds is a long time

#define MAXPULSE 65000

// Timing resolution

#define RESOLUTION 20

// apxuotoinon ymeakwy e£68wv

intIRledPin= 3; //IR emitter LED connected to digital pin 3

int orangeLedPin = 7; // Orange LED connected to digital pin 7
intbuttonPin1 =4; //"Send" push-button connected to digital pin 4
intblueLedPin= 6; // Blue LED connected to digital pin 6



intbuttonPin2 =5; //"Receive" push-button connected to digital pin 5

int buttonStatel = 0;
int buttonState2 = 0;

// Store up to 100 pulse pairs
uint16_t pulses[100][2]; // Pair is high and low pulse
uint8_t currentpulse = 0; // Index for pulses we're storing

uint8_t sendpulse = 0; // Index for send pulses

void setup(void) {
// Initialize the Orange LED pin as an output
pinMode(orangeLedPin, OUTPUT);
// Initialize the "Send" push-button pin as an input
pinMode(buttonPin1, INPUT);
// Initialize the Orange LED pin as an output
pinMode(blueLedPin, OUTPUT);
// Initialize the "Send" push-button pin as an input
pinMode(buttonPin2, INPUT);
// Setuart baudrate
Serial.begin(9600);

}

void loop(void) {
// Read the state of the "Send" push-button value
buttonStatel = digitalRead (buttonPin1);
// Read the state of the "Receive" push-button value
buttonState2 = digitalRead(buttonPin2);

if (buttonState1 == HIGH) {
Serial.println("Sending IR signal");
digitalWrite(orangeLedPin, HIGH);
delay(200);
digitalWrite(orangeLedPin, LOW);



delay(200);

for (inti=0;i<=1;i++){
SendIRCode();
delay(2000);

// SendIRCode();

//delay(15); // wait 15 milliseconds before sending it again
//SendIRCode(); // repeatIR code if it is neccesary

// delay(5000); // wait5 seconds to resend the code

}

if ((buttonState2==HIGH) || (currentpulse != 0)){

if (buttonState2==HIGH){
Serial.println("Ready to decode IR!");
digitalWrite(blueLedPin, HIGH);
delay(200);
digitalWrite(blueLedPin, LOW);
delay(200);

}

uint16_t highpulse, lowpulse; // Temporary storage timing
highpulse =lowpulse = 0; // Start out with no pulse length

while (IRpin_PIN & (1 << IRpin)) {

// count off another few microseconds
highpulse++;
delayMicroseconds(RESOLUTION);

// If the pulse is too long, we 'timed out' - either nothing
// was received or the code is finished, so print what

// we've grabbed so far, and then reset



if ((highpulse >= MAXPULSE) && (currentpulse != 0)) {
printpulses();
sendpulse=currentpulse;
currentpulse=0;

return;

}
}

// we didn't time out so lets stash the reading

pulses|currentpulse][0] = highpulse;

// same as above
while (! (IRpin_PIN & _BV(IRpin))) {
// pinis still LOW
lowpulse++;
delayMicroseconds(RESOLUTION);
if ((lowpulse >= MAXPULSE) && (currentpulse !=0)) {
printpulses();
sendpulse=currentpulse;
currentpulse=0;

return;

}
}

pulses[currentpulse][1] = lowpulse;

// we read one high-low pulse successfully, continue!

currentpulse++;

void printpulses(void) {
Serial. println("\n\r\n\rReceived:");

for (uint8_ti= 0; i < currentpulse; i++) {



if (i'=0){
Serial.print("delayMicroseconds(");
Serial.print(pulses][i][0] * RESOLUTION);
Serial.println(");");
}
Serial.print("pulselR(");
Serial.print(pulses][i][1] * RESOLUTION);
Serial.println(");");
}
delay(1000);
digitalWrite(orangeLedPin, HIGH);
delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);

// This procedure sends a 38KHz pulse to the IRledPin for a certain # of microseconds.

void pulselR(long microsecs) {

cli(); // Turn off any background interrupts

while (microsecs > 0) {
// 38 kHz is about 13 microseconds high and 13 microseconds low
digitalWrite(IRledPin, HIGH); // 3 microseconds
delayMicroseconds(10);  /* hang out for 10 microseconds,

you can also change this to 9 if its not working */
digitalWrite(IRledPin, LOW); // 3 microseconds
delayMicroseconds(10);  /* hang out for 10 microseconds,

you can also change this to 9 if its not working */

// So 26 microseconds altogether

microsecs -= 26;

}



sei(); // Turn them back on
}
// SOKUN KATAYEYPAUUEVNG EVTOANG YO ATTOGTOAN e To TAKTpo send-IR
void SendIRCode() {

pulselR(8980);
delayMicroseconds(4180);
pulselR(600);
delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);



pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(1540);
pulselR(520);
delayMicroseconds(1560);
pulselR(600);
delayMicroseconds(1480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(1540);
pulselR(520);
pulselR(8980);
delayMicroseconds(4180);
pulselR(600);



delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(500);
pulselR(560);



delayMicroseconds(1540);
pulselR(520);
delayMicroseconds(1560);
pulselR(600);
delayMicroseconds(1480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(1540);
pulselR(520);

}

A.2 Telkoc Kwdkag

0 teAkd6 kwdikag o popTwveTal otnv Arduino cuoKeLT| Kot GUUTIEPAXUBAVEL TOV SLAKOLLO T
web, amootoAn Twv onudtwv IR, emavodapfavopevou Bpoxou, Kot CUVAPTIHOELS AGPIAELNG YA
a€LOTILO T AELTOVPYIKOTNTOL.

WebServerWiFi-with-commands-final-version.ino

/
“Ex8oom kwdwd yia xpnon pe Arduino UNO Wi-Fi Rev 2-- version 7 last updated 11-3-2020

-Implementation: [Tatpvog AnpnTpng



-H ék8oom 7 mepiexeL véoug IR code Signals

-connects to predefine wifi network with predefine IP address

- print out the ip address for accessing the Arduino module directly

- send ir commands directly to AC

- For the specific AC model, we send twice the ir command

- connect to remote server for storing temperature data for future analysis

- looping procedure for sending data at specific time period outside of main Loop function

- reconnect to wifi if connection to server fails

- soft reset and reconnect after 3, 1/2 hours, for cleaning buffers and stabilizing the board for
overflow

- improve messages to the serial monitor.

//Libraries for Serial Peripheral Interface (SPI)

#include <SPLh>

//Libraries for WiFi

#include <WiFiNINA.h>

//Libraries for temperature sensor

#include <DHT.h>

#include <avr/wdth>

#include "arduino_secrets.h"

[ [tk include library file where wifi sensitive data are stored tab/arduino_secrets.h

char ssid[] = SECRET_SSID;  // your network SSID (name)

char pass[] = SECRET_PASS;  // your network password (use for WPA, or use as key for WEP)
intkeylndex = 0; // your network key Index number (needed only for WEP)

//

// Constants for ir transmitter module

intIRledPin= 3; //IR emitter LED connected to digital pin 3

int orangeLedPin = 7; // Orange LED connected to digital pin 7
intbuttonPin1 =4; //"Send" push-button connected to digital pin 4
int buttonStatel = 0;

//
//Constants for temperature sensor

#define DHTPIN 13 // what pin we're connected to
#define DHTTYPE DHT22 //DHT 22 (AM2302)




DHT dht(DHTPIN, DHTTYPE); // Initialize DHT sensor for normal 16mhz Arduino

// skekskskskskskskokokokskokokokskokokokskokok ok kokokokokokokokokokokokokokokokokokok ok kkokokokokokokokokokokokokoskokosk sk k sk ok sk k sk ok sk sk kk ok ok kk ok kkkkkkkkkkkk k&

//Variables for temperature sensor
float humidityData; //Stores humidity value

float temperatureData; //Stores temperature value

/]

//Variables for looping procedure to send data to remote server

int sendState = LOW;

unsigned long previousMillis = 0;

// reference address for trying different time loops

//https:/ /convertlive.com/el/u/petatpor)/wpesg/oe/xAooTA-TOV-SeUTEPOAETTTOVH 1
// one hour --- const long interval = 3600000;

// 1/2 hour --- const long interval = 1800000;

// 1min --- const long interval = 60000;

// 5min --- const long interval = 300000;

// 10min --- const long interval = 600000;

// 15min --- const long interval = 900000;

const long interval = 1800000;

//
int reset_counter=0;

// Initialize Variables for WiFi
[PAddress ip;

[PAddress static]P(**# ettt
[PAddress gateway (ki)
[PAddress subnet(**##xtetiertt),
[PAddress dns1 (*ttiatttiac,
[PAddress dns2 (*#ttiatttiace,

int status = WL_IDLE_STATUS;
WiFiServer server(80);

WiFiClient client;

char server_remote[] = "*##ettioticorkt,

/]




void setup() {

// skekskskskskskskokokokskokokokskokokok sk kokokskokokokokokokokokokokokokokokokokokokskokokokokokokokoskokokokoskokokoskokok sk k sk ok sk sk sk ok sk ok kk ok kk ok kkkkkkkkk sk sk sk k k&

// Initialize the Orange LED pin as an output
pinMode(orangeLedPin, OUTPUT);

// Initialize the "Send" push-button pin as an input
pinMode(buttonPin1, INPUT);

// Initialize the IR digital pin as an output
pinMode(IRledPin, OUTPUT);

/]

Serial.begin(9600); // initialize serial communication

dht.begin();
connectWifi();

}

// skekskskskskskskokokokokokokokskokokok sk kokok sk kokokokokokkokokokokokokokokokokok ok kokokokokokokokokokokokokokoskokok sk k sk ok sk sk kkkkkk ok k ok k ok kkkkkkkkkkkk k&

void(* resetFunc) (void) = 0;//declare reset function at address 0

// skekskskskskskskokokokokokokokskokokokskokok ok kokokokokok ok okkokokokokokokokokokokokokkokokokokokoskokokokoskokokoskok sk sk k sk ok sk sk kkk sk kk ok kkk ok kkkkkkkkkkk k k&

void loop() {

//
if (WiFi.RSSI() == 0) // Checks if Wifi signal lost.
{ resetFunc(); //Calls Reset
}

/]

if (reset_counter == 5){

resetFunc(); //Calls Reset

}

/]

// Read the state of the "Send" push-button value
// for testing functionality
buttonStatel = digitalRead(buttonPin1);

if (buttonState1 == HIGH) {
Serial.println("Sending IR signal with button");
digitalWrite(orangeLedPin, HIGH);
delay(200);

A-13



digitalWrite(orangeLedPin, LOW);
delay(200);

SendIRCode_on();
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_on(); // repeat IR code it is necessary for the specific A/C model

}
/]
/]

WiFiClient client = server.available(); // listen for incoming clients

if (client) {

// if you geta client,

if (WiFi.RSSI() == 0) // Checks if Wifi signal lost.
{ resetFunc(); //Calls Reset
}

Serial.println("new client"); // print a message out the serial port
String currentLine =""; // make a String to hold incoming data from the client
while (client.connected()) { // loop while the client's connected
if (client.available()) { // if there's bytes to read from the client,
char c = client.read(); // read a byte, then
Serial.write(c); // print it out the serial monitor

if (c=="\n"){ // if the byte is a newline character

// if the current line is blank, you got two newline characters in a row.

// that's the end of the client HTTP request, so send a response:

if (currentLinelength() == 0) {

// HTTP headers always start with a response code (e.g. HTTP/1.1 200 OK)
// and a content-type so the client knows what's coming, then a blank line:
client.printin(" HTTP/1.1 200 OK");

client.print("<head>");

client.print("<TITLE />AC management via WiFi-with-auto-refresh</title>");
client.print("</head>");

client.println("Content-type:text/html");



client.println();

humidityData = dhtreadHumidity();
temperatureData= dht.readTemperature();

client.print("<table border='"1" align='center' width="400'>");

client.print("<tr><td colspan="2" align="center'>Remote air conditioning management via
WiFi<br></td></tr>");

client.print("<tr><td colspan="2"><hr></td></tr>");

client.print("<tr><td><strong>Humidity</strong></td><td>");

client.print(humidityData);

client.print("</td></tr>");

client.print("<tr><td><strong>Temperature</strong></td><td>");

client.print(temperatureData);

client.print(" Celsius</td></tr>");

clientprint("<tr><td colspan="2"><a href=\"/R\">Refresh values on Temperature and
Humidity</a></td></tr>");

client.print("</table>");

client.print("<hr>");

client.print("<table border="1" align="center' width="400">");

client.print("<tr><td colspan="2' align="center>Control Links<br></td></tr>");

client.print("<tr><td colspan='2">Click <strong><a href=\"/RESET\">RESET</a></strong>
for Soft Reset</td></tr>");

client.print("<tr><td colspan="2"><hr></td></tr>");

clientprint("<tr><td colspan="2">Click <strong><a href=\"/ON\">0ON</a></strong> to
power on AC</td></tr>");

client.print("<tr><td colspan="2">Click <strong><a href=\"/OFF\">0FF</a></strong> to
power off AC</td></tr>");

client.print("<tr><td colspan="2"><hr></td></tr>");

clientprint("<tr><td colspan="2">Click <strong><a href=\"/18\">18</a></strong> for
temperature 18</td></tr>");

clientprint("<tr><td colspan="2">Click <strong><a href=\"/19\">19</a></strong> for
temperature 19</td></tr>");



client.print("<tr><td colspan="2">Click
temperature 20</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 21</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 22</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 23</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 24</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 25</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 26</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 27</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 28</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 29</td></tr>");
client.print("<tr><td colspan="2">Click
temperature 30</td></tr>");
client.print("</table>");

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

<strong><a

// The HTTP response ends with another blank line:

client.println();
// break out of the while loop:
break;

}else{ //ifyou gotanewline, then clear currentLine:

currentLine ="";

}

href=\"/20\">20</a></strong>

href=\"/21\">21</a></strong>

href=\"/22\">22</a></strong>

href=\"/23\">23</a></strong>

href=\"/24\">24</a></strong>

href=\"/25\">25</a></strong>

href=\"/26\">26</a></strong>

href=\"/27\">27</a></strong>

href=\"/28\">28</a></strong>

href=\"/29\">29</a></strong>

href=\"/30\">30</a></strong>

Yelseif (c!="\r"){ //if you got anything else but a carriage return character,

currentLine +=c;

}

// add it to the end of the currentLine

for

for

for

for

for

for

for

for

for

for

for



if (currentLine.endsWith("GET /R")) {
// refresh page

}
if (currentLine.endsWith("GET /RESET")) {

// reset function

resetFunc();

}

// Check to see if the client request was "GET /77"

/]

/* the code that is repeated inside each function calling is for visual confirmation on arduino board.
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

*/
/]

if (currentLine.endsWith("GET /ON")) {
Serial.println(" ");
Serial.println("Sending IR signal on");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_on(); // call SendIRCode_on function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_on(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /OFF")) {
Serial.println("");
Serial.println("Sending IR signal off");



digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_off{(); // call SendIRCode_off function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_off{(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /18")) {
Serial.println("");
Serial.println("Sending IR signal 18");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_18(); // call SendIRCode_18 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_18(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /19")) {
Serial.println(" ");
Serial.println("Sending IR signal 19");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_19(); // call SendIRCode_19 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_19(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /20")) {



Serial.println(" ");
Serial.println("Sending IR signal 20");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_20(); // call SendIRCode_20 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_20(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /21")) {
Serial.println("");
Serial.println("Sending IR signal 21");
digitalWrite(orangeLedPin, HIGH);

delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_21(); // call SendIRCode_21 function
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_21(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /22")) {
Serial.println("");
Serial.println("Sending IR signal 22");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_22(); // call SendIRCode_22 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_22(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status



}
if (currentLine.endsWith("GET /23")) {

Serial.println("");
Serial.println("Sending IR signal 23");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_23(); // call SendIRCode_23 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_23(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /24")) {
Serial.printin(" ");
Serial.println("Sending IR signal 24");

digitalWrite(orangeLedPin, HIGH);

delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_24(); // call SendIRCode_24 function
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_24(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /25")) {
Serial.println(" ");
Serial.println("Sending IR signal 25");
digitalWrite(orangeLedPin, HIGH);
delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_25(); // call SendIRCode_25 function

delay(15); // wait 15 milliseconds before sending it again



SendIRCode_25(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}
if (currentLine.endsWith("GET /26")) {
Serial.println("");
Serial.println("Sending IR signal 26");
digitalWrite(orangeLedPin, HIGH);

delay(200);

digitalWrite(orangeLedPin, LOW);

delay(200);

SendIRCode_26(); // call SendIRCode_26 function

delay(15); // wait 15 milliseconds before sending it again

SendIRCode_26(); // repeat send IR code neccesary for the AC that we developing
// delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /27")) {
Serial.println("");
Serial.println("Sending IR signal 27");
digitalWrite(orangeLedPin, HIGH);

delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_27(); // call SendIRCode_27 function
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_27(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /28")) {
Serial.println(" ");
Serial.println("Sending IR signal 28");
digitalWrite(orangeLedPin, HIGH);
delay(200);
digitalWrite(orangeLedPin, LOW);

delay(200);



SendIRCode_28(); // call SendIRCode_28 function

delay(15); // wait 15 milliseconds before sending it again
SendIRCode_28(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status

}

if (currentLine.endsWith("GET /29")) {
Serial.println(" ");
Serial.println("Sending IR signal 29");
digitalWrite(orangeLedPin, HIGH);

delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_29(); // call SendIRCode_29 function
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_29(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}

if (currentLine.endsWith("GET /30")) {
Serial.println("");
Serial.println("Sending IR signal 30");
digitalWrite(orangeLedPin, HIGH);

delay(200);
digitalWrite(orangeLedPin, LOW);
delay(200);
SendIRCode_30(); // call SendIRCode_30 function
delay(15); // wait 15 milliseconds before sending it again
SendIRCode_30(); // repeat send IR code neccesary for the AC that we developing
//delay(2000); // wait 2 seconds to return to listening status
}
}

}

// close the connection:

//



delay(10);

client.stop();

Serial.println("client disonnected after loading arduino page™);

}

/]

// repeated time loop where we don'’t freeze the local webserver
unsigned long currentMillis = millis();

if (currentMillis - previousMillis >= interval) {
// save the last time we use sendState

previousMillis = currentMillis;

// if the sendState is low turn it high and vice-versa:

if (sendState == LOW)

{// start if the sendState is low
sendState = HIGH;
reset_counter=reset_counter+1;
humidityData = dht.readHumidity();
temperatureData= dht.readTemperature();
Serial.println("VALUE OF THE reset_counter:");

Serial.println(reset_counter);

/]

//Sending sensor data to remote server start
Serial.println("before first if of the time interval");
//if client active local arduino connection
if (client.connect(server_remote, 8080)) {
Serial.println("inside first time interval, client connected");
ip = WiFilocallP();
Serial.println("storing dynamic ip from WiFi for connecting directly to arduino”);
Serial.println(ip);
Serial.println("Sending sensor data to remote server for future analysis");
// Make a HTTP request:

if (reset_counter !=5)



{
Serial.print("GET /dipatrin/android/pages/dht.php?humidity=");
client.print("GET /dipatrin/android/pages/dht.php?humidity="); //YOUR URL
Serial.print(humidityData);
client.print(humidityData);
Serial.print("&temperature=");
client.print("&temperature=");
Serial.print(temperatureData);
client.print(temperatureData);
Serial.print("&ip=");
client.print("&ip=");
Serial.println(ip);
client.print(ip);
clientprint(""); //SPACE BEFORE HTTP/1.1
clientprint("HTTP/1.1");
client.println();
client.println("Host; *###trrriik),
client.println("Connection: close");
client.println();
}
Yelse {

// end else client active local arduino connection

// ifyou didn't get a connection to the server:

Serial.println("before first else of the time interval");

Serial.println("connection to remote server failed");

/]

connectWifi();

Serial.println("Reconnection to WiFi");

WiFiClient client = server.available(); // listen for incoming clients
client.connect(server_remote, 8080);

if (client.connect(server_remote, 8080)) {
Serial.println("Reconnection to remote server");

ip = WiFilocallP();

Serial.println("storing dynamic ip from WiFi for connecting directly to arduino");



Serial.printin(ip);
Serial.println("Sending sensor data to remote server for future analysis after reconnection");
// Make a HTTP request:
if (reset_counter !=5)
{
Serial.print("GET /dipatrin/android/pages/dht.php?humidity=");
client.print("GET /dipatrin/android/pages/dht.php?humidity="); //YOUR URL
Serial.print(humidityData);
client.print(humidityData);
Serial.print("&temperature=");
client.print("&temperature=");
Serial.print(temperatureData);
client.print(temperatureData);
Serial.print("&ip=");
clientprint("&ip=");
Serial.println(ip);
client.print(ip);
clientprint(""); //SPACE BEFORE HTTP/1.1
clientprint("HTTP/1.1");
client.println();
clientprintln("Host: *¥¥¥ i,
client.println("Connection: close");

client.println();

}

}

// skekskskskskskskokokokskokokokskokokok sk okokokkokokokokokokokokokokokokokokokokokokskokokokokokokokokokokokoskokokokokok sk k sk kkkkkk sk kk ok kkk ok kkkkkkkkkkkk sk k

}//end else client active local arduino connection
// Skekskskskokkskskokokkskskokokskskskok sk sk skokok sk sk skok sk sk skskk sk sk skok sk sk skokk sk sk skok sk sk skokok sk sk skeok sk sk ki sk sk skok sk sk skok sk sk sk skok sk sk skok sk sk kskok sk sk skok sk sk skokok
} // end if the sendState is low
else // else from the LOW if
{// start else from the LOW if
sendState = LOW;

reset_counter=reset_counter+1;



humidityData = dht.readHumidity();
temperatureData= dhtreadTemperature();

Serial. println("VALUE OF THE reset_counter:");
Serial.println(reset_counter);

Serial.println("before second if of the time interval");

/]

//Sending sensor data to remote server start
//if client active local arduino connection
if (client.connect(server_remote, 8080))
{
Serial.println("inside second time interval, client connected");
ip = WiFilocallP();
Serial.println("storing dynamic ip from WiFi for connecting directly to arduino”);
Serial.println(ip);
Serial.println("Sending sensor data to remote server for future analysis");
// Make a HTTP request:
if (reset_counter !=5)
{
Serial.print("GET /dipatrin/android /pages/dht.php?humidity=");
client.print("GET /dipatrin/android/pages/dht.php?humidity="); //YOUR URL
Serial.print(humidityData);
client.print(humidityData);
Serial.print("&temperature=");
client.print("&temperature=");
Serial.print(temperatureData);
client.print(temperatureData);
Serial.print("&ip=");
client.print("&ip=");
Serial.println(ip);
client.print(ip);
clientprint(""); //SPACE BEFORE HTTP/1.1
clientprint("HTTP/1.1");
client.println();



client.println("Host; *##tdoideriaen,

client.println("Connection: close");

client.println();

}
}
else // start else client active local arduino connection
{

// if you didn't get a connection to the server:
Serial.println("before second else of the time interval");
Serial.println("connection to remote server failed");

/]

connectWifi();

Serial.println("Reconnection to WiFi");
WiFiClient client = server.available(); // listen for incoming clients
client.connect(server_remote, 8080);
if (client.connect(server_remote, 8080)) {
Serial.println("Reconnection to remote server");
ip = WiFilocallP();
Serial.println("storing dynamic ip from WiFi for connecting directly to arduino");
Serial.println(ip);
Serial.println("Sending sensor data to remote server for future analysis after reconnection");
// Make a HTTP request:
if (reset_counter !=5)
{
Serial.print("GET /dipatrin/android /pages/dht.php?humidity=");
clientprint("GET /dipatrin/android/pages/dht.php?humidity="); //YOUR URL
Serial.print(humidityData);
client.print(humidityData);
Serial.print("&temperature=");
client.print("&temperature=");
Serial.print(temperatureData);
client.print(temperatureData);
Serial.print("&ip=");
client.print("&ip=");



Serial.println(ip);
client.print(ip);
clientprint(""); //SPACE BEFORE HTTP/1.1
clientprint("HTTP/1.1");
client.println();
client.println("Host: *##ttiotaekin,
client.println("Connection: close");
client.println();
}

}

/]

} //end else client active local arduino connection

//
} // end else from the LOW if

// skekskskskskskskokokokokokokokskokokokskokok ok kokokokokokokkokokokokokokokokokokok sk okkokokokokokokokokokoskokokokokok sk k sk ok sk kkkk sk kk ok ok kk ok kkkkkkkk ks k sk k&

} // end time Loop for sending data to database

/]

}// end of loop stage

/]

void connectWifi() {

// initializing Variables

status=WiFi.disconnect();

int status = WL_IDLE_STATUS; //second time?

// check for the WiFi module:
if (WiFistatus() == WL_NO_MODULE) {

Serial.println("Communication with WiFi module failed!");

while (true);

}

/]

String fv = WiFifirmwareVersion();



if (fv < WIFL_LFIRMWARE_LATEST_VERSION) {

Serial.println("Please upgrade the firmware");

}

/]

// attempt to connect to Wifi network:
while (status != WL_CONNECTED) {
Serial.print("Attempting to connect to Network named: ");
Serial.println(ssid); // print the network name (SSID);

// Connect to WPA/WPA2 network. Change this line if using open or WEP network:

WiFi.config(staticIP, dns1, gateway, subnet);
status = WiFi.begin(ssid, pass);

// wait 10 seconds for connection:

delay(10000);

}

Serial.println("Connected to wifi");

server.begin(); // start the web server on port 80

printWifiStatus(); // you're connected now, so print out the status
}
//
void printWifiStatus() {

// print the SSID of the network you're attached to:
Serial.print("SSID: ");
Serial.println(WiFi.SSID());

// printyour board's IP address:
[PAddress ip = WiFi.locallP();
Serial.print("IP Address: ");
Serial.printin(ip);

// print the received signal strength:
long rssi = WiFi.RSSI();
Serial.print("signal strength (RSSI):");

Serial.print(rssi);



Serial.println(" dBm");

// print where to go in a browser:

Serial.print("To see this page in action, open a browser to http://");
Serial.println(ip);
}
/]

// This procedure sends a 38KHz pulse to the IRledPin for a certain # of microseconds.

void pulselR(long microsecs) {
cli(); // Turn off any background interrupts

while (microsecs > 0) {

// 38 kHz is about 13 microseconds high and 13 microseconds low
digitalWrite(IRledPin, HIGH); // 3 microseconds
delayMicroseconds(9);  /* hang out for 10 microseconds,

you use thos to 9 for Arduino Uno WiFi edition 10 for Arduino Uno*/
digitalWrite(IRledPin, LOW); // 3 microseconds

delayMicroseconds(9);  /*hang out for 10 microseconds,

you use thos to 9 for Arduino Uno WiFi edition 10 for Arduino Uno */

// So 26 microseconds altogether

microsecs -= 26;

}
//Serial.println("inside function pulselR");

sei(); // Turn them back on
}

// skekskskskskskskokokokskokokokskokokokskokok ok skokokokokokokokokokkokokokokokokokok ok okokokokokokokokokokokokokokokokok sk k sk ok sk sk sk ok k sk kk ok kkk ok kkkkkkkkkkkk k&

// skekskskskskskskokokokokokokokskokokokskokok sk skokokokokokkokkokokokokokokkokkokokokokokokokokokokokokokokokokokoskok sk sk k ok sk k sk ok ok sk kk ok ok kk ok kkkkkkkkkkkk k&

void SendIRCode_on() {

/
*IR CODE FOR ON COMMAND TO 22 TEMPERATURE COLD MODE *
* /



pulselR(8980);
delayMicroseconds(4180);
pulselR(600);
delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);



pulselR(520);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(1540);
pulselR(520);
delayMicroseconds(1560);
pulselR(600);
delayMicroseconds(1480);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(1540);
pulselR(520);

}

// skekskskskskskskokokokokokokokskokokok sk okokkkokokokokokok ok okokokokok ok kokokokok sk okokokokokokokokokokokokokokokokosk sk k sk ok sk sk sk ok ok sk kk ok ok kkkkkkkkkkkkkkk k&

// skekskskskskskskokokokokokokokskokok ok sk kok ok kkokokokok ok okkokokokokokokokokokokskokokokokokokokokokokokokokokoskok ok sk k sk ok k sk k ok ok sk kk ok ok kk ok kkkkkkkk sk sk sk sk k&

void SendIRCode_off() {

/

*IR CODE FOR OFF COMMAND

*




pulselR(8960);
delayMicroseconds(4180);
pulselR(600);
delayMicroseconds(1500);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(1520);
pulselR(520);
delayMicroseconds(1560);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(520);



pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(580);
delayMicroseconds(440);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1580);
pulselR(560);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(1580);
pulselR(580);
delayMicroseconds(440);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(560);

}

// skekskskskskskskokokokokokokokskokokok sk okokkkokokokokokok ok okokokokok ok kokokokok sk okokokokokokokokokokokokokokokokosk sk k sk ok sk sk sk ok ok sk kk ok ok kkkkkkkkkkkkkkk k&

// skekskskskskskskokokokokokokokskokokokskkok ok kokokokokokok ok okokokokokokokokokokok ok kokokokokokokokokokokokokokokokok sk k sk ok sk kk ok ok sk kk ok kkk ok kkkk sk kkkk kkk k&

void SendIRCode_18() {

/

*IR CODE FOR COMMAND TO on-18 TEMPERATURE COLD MODE  *
* /

pulselR(8980);



delayMicroseconds(4160);
pulselR(600);
delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);



delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1580);
pulselR(500);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(1540);
pulselR(580);

}
/]

//=k******************************************************************************************

void SendIRCode_19() {

/******************************************************

*IR CODE FOR COMMAND TO on-19 TEMPERATURE COLD MODE  *
* /

pulselR(8980);

delayMicroseconds(4180);




pulselR(580);
delayMicroseconds(1520);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(540);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);



pulselR(520);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);

}
/]

//:k******************************************************************************************

void SendIRCode_20() {

/******************************************************

*IR CODE FOR COMMAND TO on-20 TEMPERATURE COLD MODE *
* /

pulselR(8960);

delayMicroseconds(4180);

pulselR(600);




delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(480);
pulselR(540);



delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(520);
pulselR(480);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(1540);
pulselR(540);

}

/]

/!
void SendIRCode_21() {

/******************************************************

*IR CODE FOR COMMAND TO on-21 TEMPERATURE COLD MODE  *
Y

pulselR(8960);

delayMicroseconds(4180);

pulselR(600);

delayMicroseconds(1520);



pulselR(500);
delayMicroseconds(520);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(1560);



pulselR(500);
delayMicroseconds(1580);
pulselR(600);
delayMicroseconds(440);
pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(1580);
pulselR(600);
delayMicroseconds(440);
pulselR(500);
delayMicroseconds(540);
pulselR(580);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(520);
pulselR(600);

}

/]

/]
void SendIRCode_22() {

/******************************************************

*IR CODE FOR COMMAND TO on-22 TEMPERATURE COLD MODE  *
A IR K |

pulselR(8960);

delayMicroseconds(4200);

pulselR(540);

delayMicroseconds(1560);

pulselR(500);



delayMicroseconds(520);
pulselR(600);
delayMicroseconds(440);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(600);
delayMicroseconds(440);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(1540);
pulselR(520);



delayMicroseconds(1580);
pulselR(580);
delayMicroseconds(1500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(600);
delayMicroseconds(1500);
pulselR(500);

}

/]

/]
void SendIRCode_23() {

/
*IR CODE FOR COMMAND TO on-23 TEMPERATURE COLD MODE  *

* ***************************************************/

pulselR(9000);
delayMicroseconds(4160);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);



pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(1580);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(520);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);



pulselR(520);
delayMicroseconds(520);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(1560);
pulselR(500);
delayMicroseconds(540);
pulselR(500);
delayMicroseconds(540);
pulselR(520);
delayMicroseconds(1560);
pulselR(500);
delayMicroseconds(1580);
pulselR(600);
delayMicroseconds(440);
pulselR(500);
delayMicroseconds(540);
pulselR(520);

}

/]

/]
void SendIRCode_24() {

/
*IR CODE FOR COMMAND TO 24 TEMPERATURE COLD MODE *

* ***************************************************/

pulselR(8980);
delayMicroseconds(4160);
pulselR(600);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);



delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);



delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);

}

/]

//
void SendIRCode_25() {

/

*IR CODE FOR COMMAND TO 25 TEMPERATURE COLD MODE  *

*

pulselR(8980);
delayMicroseconds(4180);
pulselR(600);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);

/



pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(1580);
pulselR(520);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(520);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1580);
pulselR(500);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(500);
delayMicroseconds(540);



pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(480);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(1560);
pulselR(520);
delayMicroseconds(520);
pulselR(560);

}

/]

//
void SendIRCode_26() {

/
*IR CODE FOR COMMAND TO 26 TEMPERATURE COLD MODE  *
* /

pulselR(8980);

delayMicroseconds(4180);

pulselR(600);
delayMicroseconds(1500);

pulselR(520);
delayMicroseconds(520);

pulselR(520);
delayMicroseconds(500);

pulselR(540);




delayMicroseconds(500);
pulselR(580);
delayMicroseconds(1520);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);



delayMicroseconds(500);
pulselR(560);
delayMicroseconds(1520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1560);
pulselR(520);

}

/]

/]
void SendIRCode_27() {

/
*IR CODE FOR COMMAND TO 27 TEMPERATURE COLD MODE  *
* /

pulselR(8980);

delayMicroseconds(4180);

pulselR(600);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);




pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);



pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(580);

}

/]

//
void SendIRCode_28() {

/
*IR CODE FOR COMMAND TO 28 TEMPERATURE COLD MODE
* /

pulselR(8980);

delayMicroseconds(4180);

pulselR(600);
delayMicroseconds(1500);

pulselR(540);
delayMicroseconds(500);

pulselR(540);
delayMicroseconds(480);

pulselR(580);
delayMicroseconds(460);

pulselR(560);




delayMicroseconds(1520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(560);
delayMicroseconds(1520);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(500);
pulselR(540);



delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(520);
delayMicroseconds(520);
pulselR(560);
delayMicroseconds(1520);
pulselR(580);

}

// skekskskskskskskokokokokokokokskokokok sk okokokkokokokokokok ok kokokokokokokokokokok ok kokokokokokokokokokokoskokokoskokok sk k sk ok sk sk kkk sk kk ok sk kk ok kkkkkkkkkkkk k&

//
void SendIRCode_29() {

/

*IR CODE FOR COMMAND TO 29 TEMPERATURE COLD MODE *

*

pulselR(9000);
delayMicroseconds(4160);
pulselR(600);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(1540);

/



pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(480);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);



pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(480);
pulselR(560);
delayMicroseconds(1540);
pulselR(580);
delayMicroseconds(460);
pulselR(560);

}

// skekskskskskskskokokokskokokokskokokok sk okok ok kokokokokokok ok kokokokokokokkokokokok ok kokokokokokokokokokokokokokokok sk k sk ok sk sk sk ok k sk kk ok kkk ok kkkkkkkkk kkk k&

//
void SendIRCode_30() {

/

*IR CODE FOR COMMAND TO 30 TEMPERATURE COLD MODE  *

*

pulselR(9000);
delayMicroseconds(4160);
pulselR(600);
delayMicroseconds(1500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);

/



delayMicroseconds(500);
pulselR(560);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(580);
delayMicroseconds(460);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(1520);
pulselR(540);



delayMicroseconds(500);
pulselR(540);
delayMicroseconds(500);
pulselR(560);
delayMicroseconds(1520);
pulselR(540);
delayMicroseconds(500);
pulselR(520);
delayMicroseconds(1560);
pulselR(540);
delayMicroseconds(1540);
pulselR(540);

}

// skekskskskskskskokokokskokokokskokokok sk okok sk skokokokokokok ok okokokokokokokokokokok ok ke okokokokokokokokokokokokokokokok sk k sk ok sk sk sk ok ok sk kk ok kkk ok kkkk sk sk kkkkkk k&



Mapapmua B
Kwdwkag e€wtepikov Web
Sltakopo

B.1 KwdKa¢ TPEXOVOAC KATACGTAONC CUCKEVMV

0 TOPUKATW KWOIKAG XPNOLLOTIOLEITAL YA EVIUEPWOT TOU XPNOTH YA TNV KATACTOON TOU
KAlpatiotikov ko mg loT cuokeun.

home.php

<?php

//

// status of the ac

// implementation: Patrinos Dimitris

//

$servername = "localhost";

$username = "***********";
$paSSWOrd = "' kskekskokskokokokok ";

$dbname = " sekkskokokokokckokok ";



// Create connection
$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection
if ($conn->connect_error) {
die("Connection failed: ". $conn->connect_error);
}
$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"
$result = $conn->query($sql);
if ($result->num_rows > 0) {
// output data of each row
while($row = $result->fetch_assoc()) {
//echo "latest stored targeted record set[id: " . $row["id"]. " - target_temperature:
$row["target_temperature"]. " - status:". $row["status"]."]<br>";
$target_temperature_control = $row["target_temperature"];
$target_status = $row["status"];
$last_send_temp = $row]["last_send_temp"];
}
}else{
//echo "0 results";
}
$sql_ip = "select * from ac_temp_log ORDER BY id DESC LIMIT 1";
$result_ip = $conn->query($sqgl_ip);
if ($result_ip->num_rows > 0) {
// output data of each row
while($row = $result_ip->fetch_assoc()) {

//echo "lastip [ip address: ". $row["ip"]. "]<br>";
$stored_ip_address = $row["ip"];
$last_stored_temperature = $row["Temperature"];

}

}else {

//echo "0 results";

}
//




// putan @ in front of function call to suppress all error messages.
// check if the arduino device is alive, with ping the last ip address

// reference from coding php forum

// https:/ /stackoverflow.com/questions/1239068/ping-site-and-return-result-in-php

$arduino_status = @ping($stored_ip_address, 80, 10);

function ping($host, $port, $timeout) {

$arduino_status = 3;

$tB = microtime(true);

$fP = fSockOpen($host, $port, $errno, Serrstr, $timeout);
if (1$£P) {

//echo "<br>arduino down check power supply <br>";

//echo "<br> <br>";
$arduino_status = 0;
return $arduino_status;

}
$tA = microtime(true);

//echo "<br>arduino is running ok<br>";

//echo "<br> <br>";
$arduino_status = 1;

//the ping time in ms

//return round((($tA - $tB) * 1000), 0)." ms<br>";

return $arduino_status;

}
/1 o

7>
<html>
<head> </head>
<body>
<h2>Tpéxovoa kataotaor cuokevwv</h2>

<hr>

<table style="width:300px" style="height:700px" border ="1">
<tr>



<th>Arduino Status</th>
<th>AC Last Status</th>
<th>Xtatiotikda Oepuokpaciog</th>
</tr>
<tr> <td>
<?php
if ($arduino_status == 0)
{?> <img src="../icons/plug-off.png" width="130" height="176">
<?php }
elseif ($arduino_status == 1)
{?>
<img src="../icons/plug-on.png" width="130" height="176">
<?php }7>
</td> <td>
<?php if ($target_status==0) {?>
<img src="../icons/off.png" width="130" height="176">
<?php } elseif ($target_status ==1) { ?>
<img src="../icons/on.png" width="130" height="176">
<?php }?>
</td> <td>
<?php
echo "EmiBupntdg otdxogs Beppokpacias Swpatiov:" . $target_temperature_control;
7> <hr>
<?php
echo " TeAeutaia Beppokpacio Tov otaAdnke:" . $last_send_temp;
7>
</td> </tr> <tr> <td>
<?php if ($arduino_status==0) { 7>
<div align="center">H cuokeun &eL poAnua oV Tpoodocio</div>
<?php } elseif ($arduino_status==1) { 7>
<div align="center">H ovokeun Asitovpyei</div>

<?php } 7>



</td> <td> <?php if ($target_status==0){ 7>
<div align="center">H povada tou KAlpatioTikoU dev Aettovpyet.</div>
<?php } elseif ($target_status ==1) {
7>
<div align="center">H povada Tov KAlpatiotikov Asttovpyel.</div>
<?php
}
7>
</td>
<td>
<?php
echo "TeAevtaia kataypagr Oeppokpacia Swpatiov:" . $last_stored_temperature;
></td>
</tr>
<tr>
<td colspan=2>
H ovokeun Aettoupyet oe Cool Mode Adyw NG cUyKeKpIEVNS e@apoyns (Server Room) g
HOVASAG KALATIOHOU
</td>
<td align="center"><img src="../icons/cool-small.png" width="100" height="100"></td>
</tr>
</table>

<?php
$conn->close();
7>
<hr>
<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>



B.2 Kwdikag xeipokivitne mapakopume cuTOUATIOUOU

OLGTI|LATOC

0 TOPAKATW KWEKAS XPNOUOTIOLEITAL YLK XEPOKIVITI TIoipakaPm auTOUATIONOU GUOTHUATOG

amd Tov xprom).
override.php
<?php

//

// status of the ac + override by user

// implementation: Patrinos Dimitris

//

$servername = "localhost";

$username = "*******u;
$paSSWOrd = ""kskkokskokok ll;

$dbname — 11 kekkekokckok n;

// Create connection
$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection
if ($conn->connect_error) {
die("Connection failed: " . $conn->connect_error);
}
$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"
$result = $conn->query($sql);

if ($result->num_rows > 0) {
// output data of each row

while($row = $result->fetch_assoc()) {

//echo "latest stored targeted record set[id: " . $row["id"]. " - target_temperature:

$row["target_temperature"]. " - status:". $row["status"]."]<br>";
$target_temperature_control = $row|["target _temperature"];
$target id = $row["id");
$target_status = $row["status"];

$last_send_temp = $row]["last_send_temp"];



}
}else{

//echo "0 results";
}

$sql_ip = "select * from ac_temp_log ORDER BY id DESC LIMIT 1";
$result_ip = $conn->query($sqgl_ip);

if ($result_ip->num_rows > 0) {

// output data of each row

while($row = $result_ip->fetch_assoc()) {

//echo "lastip [ip address: ". $row["ip"]. "]<br>";
$stored_ip_address = $row["ip"];
$last_stored_temperature = $row["Temperature"];

}

}else {

//echo "0 results";

}
/1

// putan @ in front of function call to suppress all error messages.

// check if the arduino device is alive, with ping the last ip address

// reference from coding php forum

// https:/ /stackoverflow.com/questions/1239068/ping-site-and-return-result-in-php
$arduino_status = @ping($stored_ip_address, 80, 10);

function ping($host, $port, $timeout) {
$arduino_status = 3;
$tB = microtime(true);

$fP = fSockOpen($host, $port, $errno, $errstr, $timeout);

if (!1$fP) {
//echo "<br>arduino down check power supply <br>";
//echo "<br> <br>";

$arduino_status = 0;

return $arduino_status;



}
$tA = microtime(true);

//echo "<br>arduino is running ok<br>";

//echo "<br> <br>";
$arduino_status = 1;
//the ping time in ms
//return round((($tA - $tB) * 1000), 0)." ms<br>";
return $arduino_status;
}
//

7>

<html>
<head> </head>
<body>
<h2>Xelpokivm Tapdkom aUTOUATOTIOMUEVOL GUGTHUATOG< /h2>
<hr>
<table style="width:300px" style="height:700px" border ="1">
<tr>
<th>Arduino Status</th>
<th>AC Last Status</th>
<th>PuBpioeig Oeppokpaciog</th>
</tr>
<tr>
<td>
<?php
if ($arduino_status == 0)
{
7>
<img src="../icons/plug-off.png" width="130" height="176">
<?php

}
elseif ($arduino_status == 1)
{
7>



<img src="../icons/plug-on.png" width="130" height="176">

<?php

}

7>

</td>

<td>

<?php

if ($target_status == 0 and $arduino_status == 0)

{

7>

<a href="#"><img src="../icons/off-grey.png" width="130" height="176"></a>
<?php

}

elseif ($target_status == 0 and $arduino_status == 1)

{

7>

<a href="http:/ / ¥*¥##etietk /dipatrin /android /commands/on.php"><img src="../icons/off.png"
width="130" height="176"></a>

<?php

}

elseif ($target_status == 1 and $arduino_status == 0)

{

7>

<a href="#"><img src="../icons/on-grey.png" width="130" height="176"></a>
<?php

}

elseif ($target_status == 1 and $arduino_status == 1)

{

7>

<a href="http: // **x#dxtiietk /dipatrin /android /commands/off. php"><img src="../icons/on.png"
width="130" height="176"></a>

<?php

}

7>



</td>

<td rowspan="4">

<?php

if ($arduino_status == 0)

{

7>

<table border="1">

<tbody>

<tr>

<td height="50" width="50"><a
height="50"></a></td>

<td height="50" width="50"><a
height="50"></a></td>

</tr>

<tr>

<td height="50" width="50"><a
height="50"></a></td>

<td height="50" width="50"><a
height="50"></a></td>

</tr>

<tr>

<td height="50" width="50"><a
height="50"></a></td>

<td height="50" width="50"><a
height="50"></a></td>

</tr>

<tr>

<td height="50" width="50"><a
height="50"></a></td>

<td height="50" width="50"><a
height="50"></a></td>

</tr>

<tr>

href="#"><img

href="#"><img

href="#"><img

href="#"><img

href="#"><img

href="#"><img

href="#"><img

href="#"><img

src="../icons/18-off.png"

src="../icons/19-off.png"

src="../icons/20-off.png"

src="../icons/21-off.png"

src="../icons/22-off.png"

src="../icons/23-off.png"

src="../icons/24-off.png"

src="../icons/25-off.png"

Width:"so"

Width="50"

width="50"

width="50"

width="50"

Width="50"

width="50"

width="50"



<td height="50" width="50"><a
height="50"></a></td>
<td height="50" width="50"><a
height="50"></a></td>
</tr>
<tr>
<td height="50" width="50"><a
height="50"></a></td>
<td height="50" width="50"><a
height="50"></a></td>
</tr>
</tbody>
</table>
<?php
}
elseif ($arduino_status == 1)
{
7>
<table border="1">

<tbody>

<tr>

<td height="50" width="50">
<?php

if ($last_send_temp == 18)

{

7>

<a href="http:/ /et [dipatrin/android/commands/18.php"><img

href="#"><img

href="#"><img

href="#"><img

href="#"><img

pressed-green.png" width="50" height="50"></a>

<?php
}

else

{

7>

src="../icons/26-off.png"

src="../icons/27-off.png"

src="../icons/28-off png"

src="../icons/29-off png"

width="50"

width="50"

width="50"

width="50"

src="../icons/18-



<a href="http: // ¥tk /dipatrin/android /commands/18.php"><img src="../icons/18.png"
width="50" height="50"></a>

<?php

}

7>

</td>

<td height="50" width="50">

<?php

if ($last_send_temp == 19)

{

7>

<a href="http:/ /et [dipatrin/android/commands/19.php"><img  src="../icons/19-
pressed-green.png" width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: / / ***##xtii /dipatrin/android /commands/19.php"><img src="../icons/19.png"
width="50" height="50"></a>

<?php

}

7>

</td>

</tr>

<tr>

<td height="50" width="50">

<?php

if ($last_send_temp == 20)

{

7>

<a href="http:/ /*##te [dipatrin/android/commands/20.php"><img  src="../icons/20-
pressed-green.png"” width="50" height="50"></a>



<?php

else

{

7>

<a href="http: // **##tietiet [dipatrin /android /commands/20.php"><img src="../icons/20.png"
width="50" height="50"></a>

<?php

}

7>

< /td>

<td height="50" width="50">

<?php

if ($last_send_temp == 21)

{

7>

<a href="http:/ /*##te [dipatrin/android/commands/21.php"><img  src="../icons/21-
pressed-green.png” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http:// *¥*#*x*#itiek /dipatrin /android /commands/21.php"><img src="../icons/21.png"
width="50" height="50"></a>

<?php

}

7>

</td>

</tr>

<tr>
<td height="50" width="50">



<?php

if ($last_send_temp == 22)

{

7>

<a href="http:/ /**##Fte [dipatrin/android/commands/22.php"><img  src="../icons/22-
pressed-green.png” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: // **#*x##iiek [dipatrin /android /commands/22.php"><img src="../icons/22.png"
width="50" height="50"></a>

<?php

}

7>

</td>

<td height="50" width="50">

<?php

if ($last_send_temp == 23)

{

7>

<a href="http:/ /et [dipatrin/android/commands/23.php"><img  src="../icons/23-
pressed-green.png"” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: // **##tietiet [dipatrin /android /commands/23.php"><img src="../icons/23.png"
width="50" height="50"></a>

<?php

}



7>

</td>

</tr>

<tr>

<td height="50" width="50">

<?php

if ($last_send_temp == 24)

{

7>

<a href="http:/ /e [dipatrin/android/commands/24.php"><img  src="../icons/24-
pressed-green.png"” width="50" height="50"></a>
<?php

}

else

{

7>

<a href="http: // **##tdettiet [dipatrin /android /commands/24.php"><img src="../icons/24.png"
width="50" height="50"></a>

<?php

}

7>

</td>

<td height="50" width="50">

<?php

if ($last_send_temp == 25)

{

7>

<a href="http:/ /F*#eiiie [dipatrin/android/commands/25.php"><img  src="../icons/25-
pressed-green.png"” width="50" height="50"></a>

<?php

}

else

{



7>

<a href="http: // ¥tk [dipatrin/android /commands/25.php"><img src="../icons/25.png"
width="50" height="50"></a>

<?php

}

7>

</td>

</tr>

<tr>

<td height="50" width="50">

<?php

if ($last_send_temp == 26)

{

7>

<a href="http:/ /F*riiiet [dipatrin/android/commands/26.php"><img  src="../icons/26-
pressed-green.png” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: / / ***#¥ixtii /dipatrin/android /commands/26.php"><img src="../icons/26.png"
width="50" height="50"></a>

<?php

}

7>

</td>

<td height="50" width="50">
<?php

if ($last_send_temp == 27)

{

7>



<a href="http:/ /F*#exiiiek [dipatrin/android/commands/27.php"><img  src="../icons/27-
pressed-green.png"” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: / / ***#¥xtii /dipatrin/android /commands/27.php"><img src="../icons/27.png"
width="50" height="50"></a>

<?php

}

7>

</td>

</tr>

<tr>

<td height="50" width="50">

<?php

if ($last_send_temp == 28)

{

7>

<a href="http:/ /**exxiiekik /dipatrin/android/commands/28.php"><img  src="../icons/28-
pressed-green.png"” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: // ¥tk /dipatrin/android /commands/28.php"><img src="../icons/28.png"
width="50" height="50"></a>

<?php

}

7>

</td>



<td height="50" width="50">

<?php

if ($last_send_temp == 29)

{

7>

<a href="http:/ /**xxiekik /dipatrin/android/commands/29.php"><img  src="../icons/29-
pressed-green.png"” width="50" height="50"></a>

<?php

}

else

{

7>

<a href="http: // ¥l /dipatrin/android /commands/29.php"><img src="../icons/29.png"
width="50" height="50"></a>

<?php

}

7>

</td>

</tr>

</tbody>
</table>
<?php
}
7>
</td>
</tr>
<tr>
<td><?php
if ($arduino_status == 0)
{
7>

<div align="center">H cuokeun &xel TpOANpa otV Tpoodocia</div>



<?php }
elseif ($arduino_status == 1)
{7>
<div align="center">H ovokeun Asitovpyei</div>
<?php }
7> </td>
<td>H katdotaon tov A/C kot ol Ogpokpacies elvou evepyég otov xprom</td>
</tr> <tr>
<td><?php
echo "Televtaia kataypagr) Oeppokpacia dwpatiov:" . $last_stored_temperature;
></td>
<td><?php
if ($target_status == 0)
{
7>
<div align="center">H povaSa tou KAlpatioTikoU dev Aettovpyet.</div>
<?php }
elseif ($target_status == 1)
{7>
<div align="center">H povada tou KAlpatiotikov Asttovpyei.</div>
<?php
}
7></td>
</tr> <tr> <td><?php
echo "<strong>TeAevtaia Beppokpacio mov otaAdnke:". $last_send_temp."</strong>";
?></td> <td><?php
echo "EmBupntdg otdyxos Beppokpaciog Swpatiov:" . $target_temperature_control;
7></td>
</tr> </table>
<?php $conn->close(); 7>
<hr>
<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body></html>



B.3 Kwdwkag oplopov emOuuntic 0epuokpaociag

0 TOPAKATW KWOIKAG XPNOOTIOLEITAL YA TOV 0pLopd ™G embupnm)s Beppokpaciog mov Ba

OLVEPYALETOL OTEVA LIE TNV NUTOUATOTIOMUEVT Sladikacia.
temperature_threshold.php

<?php

//

// define temperature threshold

// implementation: Patrinos Dimitris

//

$servername = "localhost";

$username = "Rk
$password = " Kk

$dbname = " Rk .

// Create connection

$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection

if ($conn->connect_error) {

die("Connection failed: ". $conn->connect_error);

}

$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"
$result = $conn->query($sql);

if ($result->num_rows > 0) {
// output data of each row

while($row = $result->fetch_assoc()) {

//echo "latest stored targeted record set[id: " . $row["id"]. " - target_temperature:

$row["target_temperature"]. " - status:". $row["status"]."]<br>";
$target_temperature_control = $row["target_temperature"];
$target id = $row["id"];
$target_status = $row["status"];

$last_send_temp = $row]["last_send_temp"];



}else{
//echo "0 results";

}

$sql_ip = "select * from ac_temp_log ORDER BY id DESC LIMIT 1";
$result_ip = $conn->query($sql_ip);

if ($result_ip->num_rows > 0) {
// output data of each row
while($row = $result_ip->fetch_assoc()) {
//echo "lastip [ip address: ". $row["ip"]. "]<br>";
$stored_ip_address = $row["ip"];
$last_stored_temperature = $row["Temperature"];

}
}else{

//echo "0 results";
}

7>
<html>

<head>

<script src="http://ajax.googleapis.com/ajax/libs/jquery/1.9.0 /jquery.min.js"></script>
//

<I-- START
//
// The MIT License (MIT)

Copyright (c) 2013 Anthony Terrien

http://anthonyterrien.com/demo/knob/

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the "Software"), to deal in

the Software without restriction, including without limitation the rights to

use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of
the Software, and to permit persons to whom the Software is furnished to do so,

subject to the following conditions:



The above copyright notice and this permission notice shall be included in all

copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

//

-—>

<script src="dist/jquery.knob.min.js"></script>
<script>

$(function($) {

$("knob").knob({
change : function (value) {

I3
release : function (value) {

consolelog("release : " + value);

b
cancel : function () {

console.log("cancel : ", this);

2

draw : function () {

// "tron" case

if(this.$.data('skin") == "tron") {

this.cursorExt = 0.3;

var a = this.arc(this.cv) // Arc

,pa // Previous arc



}
hk

hk

}

,r=1;

this.glineWidth = this.lineWidth;

if (this.o.displayPrevious) {
pa = this.arc(this.v);
this.g.beginPath();
this.g.strokeStyle = this.pColor;
this.g.arc(thisxy, thisxy, this.radius - this.lineWidth, pa.s, pa.e, pa.d);
this.g.stroke();

this.g.beginPath();

this.g.strokeStyle = r ? this.o.fgColor : this.fgColor;
this.g.arc(thisxy, thisxy, this.radius - thislineWidth, as, a.e, a.d);
this.g.stroke();

this.glineWidth = 2;
this.g.beginPath();
this.g.strokeStyle = this.o.fgColor;

this.g.arc( thisxy, thisxy, this.radius - thislineWidth + 1 + thislineWidth*2 / 3,0, 2 *
Math.P], false);

this.g.stroke();

return false;

</script>

<!--

END

//



// The MIT License (MIT)

Copyright (c) 2013 Anthony Terrien

http://anthonyterrien.com/demo/knob/

Permission is hereby granted, free of charge, to any person obtaining a copy of

this software and associated documentation files (the "Software"), to deal in

the Software without restriction, including without limitation the rights to

use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of

the Software, and to permit persons to whom the Software is furnished to do so,

subject to the following conditions:

The above copyright notice and this permission notice shall be included in all

copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

//

>

<style>
body{
padding: 0;
margin: Opx 10px;
font-family: "Helvetica Neue", Helvetica, Arial, sans-serif;
font-weight: 300;
text-rendering: optimizelegibility;
}
p{font-size: 30px; line-height: 30px}
div.slider{text-align: center; width: 320px; float: left}
div.slider > p{font-size: 20px}
</style>



</head>
<body>

<h2>0plopog embuunmg Beppokpaciag</h2>
<hr>
<table style="width:350px" style="height:700px" border ="1">

<tr>

<th>Emoyn emBupunmig Beppokpaciog</th>

</tr>
<tr>
<td>
<br>
<div class="slider">
<form action="store_temperature_threshold.php">
<input id="target temperature” name="target temperature” class="knob" data-min=18 data-
max=29  data-angleOffset=-125  data-angleArc=250  data-fgColor="#F80606"  data-
rotation="clockwise" value="<?= $target_temperature_control ?>">
<img  src="./icons/hot-spajpg"  width="130"  height="170"><input  type="submit"
value="Amo6rkevon">
</form>
</div>
<br>
<?php
echo  "<strong>EmBupuntog  otoxog  Bepuokpaciag  Swpatiov  (threshold):"
$target_temperature_control."</strong>";
7>
</td></tr>
<tr><td>
<?php
echo "<font size=2>TeAevtaia KOTaypagn Bepuoxpacio Sdwpatiov:"
$last_stored_temperature."</font>";
7>
<br>

<?php



echo "<font size=2>TeAevtaia Ogppokpacia mov otdAbnke:" . $last_send_temp."</font>";

7>
</td>
</tr>

</table>

<?php

$conn->close();

7>

<hr>

<font size="2">Automatic air condition IOT device (2019-2020)
</body>

</html>

//****************************************************************************

//****************************************************************************

store_temperature_threshold.php
<?php
// accept data for storing to the database (target_temperature)
// implementation: Patrinos Dimitris
class temperature_automation{
public $link=";
function __construct($target_temperature){
$servername = "localhost";
$username = "R
$password =" ¥rrxEE
$dbname = " ok .
$last_temperature;
$status;
// Create connection
$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection

if ($conn->connect_error) {



die("Connection failed: " . $conn->connect_error);
}
$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"
$result = $conn->query($sql);

if ($result->num_rows > 0) {
// output data of each row

while($row = $result->fetch_assoc()) {

echo "latest stored targeted record set: id: " . $row["id"]. " - target temperature:
$row["target_temperature"]." <br>";
$last_temperature = $row["last_send_temp"];
$status = $row["status"];
}
}else{ echo"Oresults";}
$this->connect();
$this->storeInDB($target_temperature,$status,$last_temperature);
}
function connect(){
$this->link = mysqli_connect('localhost',*****' #3337 or die('Cannot connect to the DB");
mysqli_select_db($this->link,'datalog") or die('Cannot select the DB");
}
function storeInDB($target_temperature,$status,$last_temperature){
$query = ‘insert into ac_automation set target temperature=""S$target temperature.",
status="".$status." last_send_temp=""$last_temperature."";
$result = mysqli_query($this->link,$query) or die('Errant query: '$query);

}

}
if($_GET[ 'target_temperature'] = "){

$temperature_automation=new temperature_automation($_GET['target_temperature']);

}
header('Location: /dipatrin/android /pages/temperature_threshold.php");

7>



B.4 Kwdwkag ypagnuatoc Oepuokpaciag pe mapeppoon
xpnot

0 TapaKATW KWOSKAS XPTCUOTIOLELTAL YIX TNV S1ULoVPYIX YPOPNUATOG LE TJLEPOAOYIAKO OPLOHO
amo Tov xpnot.

graph_temperature_custom.php

<?php

// graphs with custom user definition of dates

// implementation: Patrinos Dimitris

//

$servername = "localhost";

$username = "FFFFE"S
$password ="
$dbname ="v";

$temp_date_1;

$temp_date_2;

// Create connection

$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection

if ($conn->connect_error) {

die("Connection failed: " . $conn->connect_error);

}

$sql ="SELECT DATE_FORMAT (date, '%Y-%m-%d") AS date FROM ac_temp_log ORDER BY id ASC
LIMIT 1%
$resultl = $conn->query($sql);

if ($result1l->num_rows > 0) {
// output data of each row
while($row1 = $result1->fetch_assoc()) {
//echo "firstdate: " . $row1["date"]." <br>";
$first date = $row1["date"];
$temp_date_1 = $first_date;

}



}else{

echo "0 results";

}
/1

//
$sql2 = "SELECT DATE_FORMAT (date, '%Y-%m-%d") AS date FROM ac_temp_log ORDER BY id

DESC LIMIT 1%

$result2 = $conn->query($sql2);
if ($result2->num_rows > 0) {
// output data of each row
while($row?2 = $result2->fetch_assoc()) {
//echo "latest date : ". $row2["date"]." <br>";
$latest_date = $row2["date"];
$temp_date_2 = $latest_date;
}
}else {

echo "0 results";

}
/1
//

@$start_date =$_GET['start_date'];
@$%end_date =$_GET['end_date'];

//echo "<br> start_date:".$start_date."<br>";
//echo "<br> end_date:".$end_date."<br>";
//between '2020-02-23" and '2020-02-25'

$connect = mysqli_connect("localhost", " ¥k 1 1 Fkkor 1 okkkk .
// testing query. for specific date
$query = 'select Temperature,UNIX TIMESTAMP(CONCAT WS(" ", Date)) AS datetime from

ac_temp_log where date between " $start_date." and ".$end_date.";

//echo "<br> query:".$query."<br>";



$result = mysqgli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(
array(
label’ => 'Date Time"',
'type' => 'datetime’
)
array(
'label' => "Temperature (°C)’,
'type' => 'number’
)
)

while($row = mysqli_fetch_array($result))
{

$sub_array = array();
$datetime = explode(".", $row["datetime"]);
$sub_array[] = array(
"v" =>'Date(’ . $datetime[0] . '000)'
);
$sub_array[] = array(
"v" => $row["Temperature"]
);
$rows[] = array(
"c" => $sub_array
)i
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);



7>

<html>
<head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript"

src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.minjs"></script>

<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});

google.charts.setOnLoadCallback(drawChart);
function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title:'AeSopéva AloOnmpa Oepokpaciag,
legend:{position:'bottom'},
chartArea:{width:'90%', height:'65%'}

2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);

}

</script>
<style>
.page-wrapper
{
width:600px;

margin:0 auto;



}

</style>

</head> <body>

<table border=1>
<tr>

<td rowspan="2">

<a href="http://***** /dipatrin/android/pages/graph_4days.php"><img
src="../icons/cost.png" width="80" height="80"></a><hr>

<a href="http://***** /dipatrin/android/pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a href="http://***** /dipatrin/android /pages/graph_temperature.php"><img
src="../icons/temperature.png” width="80" height="80"></a>

</td>

<td>

<form action="graph_temperature_custom.php">

<table>

<tr>

<td><font size="2">Start Date</font></td>

<td><font size="2">End Date</font></td>

<td></td>

</tr>

<tr>

<td><input type="date" id="start_date" name="start date"
value="2020-02-23"
min="<?php echo $temp_date_1; ?>" max="<?php echo $temp_date_2; ?>"></td>
<td>
<input type="date" id="end_date" name="end_date"
value="2020-02-25"
min="<?php echo $temp_date_1; ?>" max="<?php echo $temp_date_2; ?>"></td>
<td><input type="submit" value="View Specific Range"></td>
</tr></table>
</form>

<div class="page-wrapper">



<divid="line_chart" style="height:250px; width:600px"></div>

</div>

</td>

<td rowspan="2">

<a href="http://***** /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http://***** /dipatrin/android/pages/graph_power.php"><img
src="../icons/real-power.png" width="80" height="80"></a><hr>

<a href="http://*****/dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp-green.png" width="80" height="80"></a>

</td>

</tr>

</table>
<!--<hr>

<font size="2">Automatic air condition IOT device (2019-2020)</font>

-—>

</body></html>

B.5 Kwdikac ypa@uatoc 0spuokpacioc KoL vypaciog

0 TaPOKATW KWSKAG XPNOWOTIOLETAL Yot TNV SNUovpYlo Ypag@nuatog Beppokpaciog Ko
vypaotlog.

graph_humid-temp.php

<?php

// graph with two different lines, one temperature one humidity

// implementation: Patrinos Dimitris

/]

$connect = mysqli_connect("localhost”, , ] ")

$query ="

SELECT Humidity,

UNIX_TIMESTAMP(CONCAT _WS(" ", Date)) AS datetime,
Temperature

FROM ac_temp_log where date >="2020-01-21";



$result = mysqgli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(
array(
label’ => 'Date Time"',
'type' => 'datetime’

)

array(
label' => "Humidity (%)’,
'type' => 'number’

)

array(

'label' => "Temperature (°C)’,
'type' => 'number’

)

)

while($row = mysqli_fetch_array($result))

{

$sub_array = array();
$datetime = explode(".", $row["datetime"]);
$sub_array[] = array(

"v" =>"Date(’ . $datetime[0] . '000)’

)i
$sub_array[] = array(

"v'" => $row["Humidity"]

)i
$sub_array[] = array(

"v'" => $row["Temperature"]

);

$rows[] = array(



"c" => $sub_array
);
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html> <head>
<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript"
src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()
{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {
title:'TuvoAika Aedopéva Alobnmipa Osppokpacias & Yypaoiag (Amo tig 21/1/2020 wg
ofuepa))
legend:{position:'bottom'},
chartArea:{width:'90%', height:'65%'}
2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);
}
</script>
<style>
.page-wrapper
{
width:600px;



margin:0 auto;
}
</style>
</head> <body>
<table border=1>
<tr><td rowspan="2">
<a href="http:/ /******** /dipatrin/android/pages/graph_4days.php"><img
src="../icons/cost.png" width="80" height="80"></a><hr>
<a  href="http:/ /xRt [dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>
<a href="http:/ /il [dipatrin/android /pages/graph_temperature.php"><img
src="../icons/temperature.png” width="80" height="80"></a>
</td><td>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div></td>

<td rowspan="2">

<a href="http:/ /********* /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid-green.png" width="80" height="80"></a><hr>

<a href="http: / /***x##iekid /dipatrin/android /pages/graph_power.php"><img
src="../icons/real-power.png" width="80" height="80"></a><hr>

<a href="http://******* /dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>

</td>

</tr>

</table>
<hr>
<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>



B.6 Kwdkag ypa@iuatoc evEpYLoG

O Ttapakd T KWOSKAG XPNOLLOTIOLELTOL Yol TV SMLLLOVPYL YPOUPT LATOG EVEPYELOG.
graph_power.php

<?php

// graph for power line

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost", ' "' " );

$query ="

SELECT RealPower,RealPower_1,DATE_FORMAT (timeValuel,"%H:%i:%s") TIMEONLY
FROM power_data LIMIT 447";

$result = mysqli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(

array(

'label' => "TIMEONLY",

"type' => 'string’

)

array(

'label’ =>'Cost with continue operation’,
'type' => 'number’

)

array(
"label' => 'Cost with automation device',
'type' => 'number’

)

)

while($row = mysqli_fetch_array($result))

{

$sub_array = array();



//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(
"v" => $row["TIMEONLY"]
)
$sub_array[] = array(
"v" => $row["RealPower"]
)
$sub_array[] = array(
"v" => $row["RealPower_1"]
);
$rows[] = array(
"c" =>$sub_array
)
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html>
<head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript"

src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.minjs"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()
{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title: Tpaw) Stoupopa Evépyelag (Watt) pe kan xwpis v cuokeur 24-hour’,
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}



var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);
}
</script>
<style>
.page-wrapper
{
width:600px;
margin:0 auto;
}
</style>
</head>
<body>
<table border=1>
<tr>
<td rowspan="2">
<a href="http:/ /***x¥#ideeiiix /dipatrin/android /pages/graph_4days.php"><img
src="../icons/cost.png" width="80" height="80"></a><hr>
<a href="http:/ /**#iiiiaik [dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>
<a href="http:/ /it [dipatrin/android /pages/graph_temperature.php"><img

src="../icons/temperature.png” width="80" height="80"></a>

</td>
<td>
<font
size=2>IIpwteg 12 wpeg</font>
<a
href="http:// /dipatrin/android/pages/graph_power_partl.php"><img

src="../icons/first-half.png" width="40" height="40"></a>



&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font
size=2>Emopeveg 12 wpeg</font>

<a

href="http:// /dipatrin/android/pages/graph_power_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div>

</td>

<td rowspan="2">

<a href="http:/ /it /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http:/ /***#xtdxtii /dipatrin/android /pages/graph_power.php"><img
src="../icons/real-power-green.png" width="80" height="80"></a><hr>

<a href="http://******* /dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>

</td>

</tr>

</table>
<hr>

<font size="2">Automatic air condition [OT device (2019-2020)</font>

</body>
</html>
graph_power_partl.php
<?php
// same graph with less data for more details

// implementation : Patrinos Dimitris

$connect = mysgli_connect("localhost", ' ! L' );

$query ="

SELECT RealPower,RealPower_1,DATE_FORMAT (timeValuel,"%H:%i:%s") TIMEONLY
FROM power_data LIMIT 224



$result = mysqgli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(
array(
'label' => 'TIMEONLY’,
ltypel => lstringl
),
array(
'label’ => 'Cost with continue operation’,
'type' => 'number’
),
array(
'label' => 'Cost with automation device',
"type' => number’
)
)
while($row = mysqli_fetch_array($result))
{
$sub_array = array();
//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(
"v" => $row["TIMEONLY"]
);
$sub_array[] = array(
"v" => $row["RealPower"]
)
$sub_array[] = array(
"v" => $row["RealPower_1"]
)
$rows|[] = array(

"c" => $sub_array



)
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html>
<head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript"

src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title: Tpau) Stwpopa Evépyelag (Watt) pe ko xwpis mv ocvokeun [TIpwteg 12 wpeg]',
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}

2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);

}

</script>
<style>
.page-wrapper
{
width:600px;

margin:0 auto;



}
</style>
</head> <body>

<table border=1>
<tr>
<td rowspan="2">

<a href="http:// /dipatrin/android/pages/graph_4days.php"><img

src="../icons/cost.png" width="80" height="80"></a><hr>

<a href="http:/ /il /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a href="http:/ /it [dipatrin/android /pages/graph_temperature.php"><img

src="../icons/temperature.png” width="80" height="80"></a>

</td>
<td>
<font
size=2>Ipwteg 12 wpeg</font>
<a

href="http:/ /***x#tdtidet /dipatrin/android /pages/graph_power_part1.php"><img
src="../icons/first-half.png" width="40" height="40"></a>

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font
size=2>Emopeveg 12 wpeg</font>

<a

href="http:// /dipatrin/android/pages/graph_power_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div>
</td>



<td rowspan="2">
<a href="http: / /******#* /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>
<a href="http:/ /****#**% /dipatrin /android /pages/graph_power.php"><img
src="../icons/real-power-green.png" width="80" height="80"></a><hr>
<a href="http://*****/dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>
</td>
</tr>
</table>
<hr>
<font size="2">Automatic air condition [OT device (2019-2020)</font>
</body>
</html>
graph_power_part2.php
<?php
// same graph with less data for more details

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost”,’ " " Y

$query ="

SELECT RealPower,RealPower_1,DATE_FORMAT (timeValue1l,'%H:%:i:%s") TIMEONLY
FROM power_data where temp_id > 224 LIMIT 223";

$result = mysqli_query($connect, $query);

$rows = array();

$table = array();

$table['cols'] = array(
array(
label' => "TIMEONLY",
"type' => 'string’
)
array(

'label’ =>'Cost with continue operation’,



'type' => 'number’
)
array(
'label’ => 'Cost with automation device',
"type' => number’
)
)

while($row = mysqli_fetch_array($result))
{
$sub_array = array();
//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(
"v" => $row["TIMEONLY"]
)
$sub_array[] = array(
"v" => $row["RealPower"]
)
$sub_array[] = array(
"v" => $row["RealPower_1"]
)
$rows[] = array(
"c" => $sub_array
)
}
$table['rows'] = $rows;
$jsonTable = json_encode($table);
7>
<html>
<head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript"

src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.minjs"></script>
<script type="text/javascript">



google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title: Tpaw) Stupopa Evépyelag (Watt) pe kaw xwpis v cuokeun [Emtopeves 12 wpeg)',
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}

7

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);
}
</script>
<style>
.page-wrapper
{
width:600px;
margin:0 auto;
}
</style>
</head> <body>
<table border=1>
<tr>
<td rowspan="2">
<a href="http: / /***#ititix /dipatrin/android /pages/graph_4days.php"><img
src="../icons/cost.png" width="80" height="80"></a><hr>
<a href="http:/ /it /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a href="http:/ /**#tietiet [dipatrin/android /pages/graph_temperature.php"><img
src="../icons/temperature.png” width="80" height="80"></a>



</td>

<td>

<font size=2>Ipwtes 12 wpeg</font>
<a href="http:/ /******** /dipatrin/android /pages/graph_power_part1.php"><img
src="../icons/first-half.png" width="40" height="40"></a>

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font
size=2>Emopeveg 12 wpeg</font>

<a

href="http://****** /dipatrin/android /pages/graph_power_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>
</div>
</td>

<td rowspan="2">

<a href="http://******* /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http:/ /****##¥xktk [dipatrin/android /pages/graph_power.php"><img
src="../icons/real-power-green.png" width="80" height="80"></a><hr>

<a href="http://*****/dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>

</td> </tr>

</table>
<hr>

<font size="2">Automatic air condition IOT device (2019-2020)</font>

</body></html>

B.7 Kwdkag ypa@nuatoc K0oToug

O TP aKATW KWSIKOG XPNOLLOTIOLEITAL YLX TNV SNILoVPY o ypanuatog KOGTOUG.

graph_4days.php



<?php
// graph with cost data

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost”,' L' ', );

$query ="

SELECT moneyspent,moneyspent2,DATE_FORMAT (timeValue1,"%H:%i:%s") TIMEONLY
FROM 2days_data LIMIT 447"

$result = mysqli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(

array(
label' => "TIMEONLY’,
'type' =>'string'

)

array(
'label’ => 'Cost with continue operation’,
'type' => 'number’

)

array(

'label' => 'Cost with automation device',
'type' => 'number’

)

)i

while($row = mysqli_fetch_array($result))
{
$sub_array = array();
//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(
"v'" => $row["TIMEONLY"]

);



$sub_array[] = array(
"v" => $row["'moneyspent"]
)
$sub_array[] = array(
"v" => $row["'moneyspent2"]
)
$rows[] = array(
"c" => $sub_array
)i
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html>
<head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript"

src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title: T papxr) SLoupopa TPy LATIKOU KOGTOUG LE KL XwpLS TNV cuokeun 24-hour’,
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}

2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));



chart.draw(data, options);
}
</script>
<style>
.page-wrapper
{

width:600px;
margin:0 auto;
}

</style>
</head>
<body>

<table border=1>

<tr>

<td rowspan="2">

<a href="http://******* /dipatrin/android /pages/graph_4days.php"><img
src="../icons/cost-green.png" width="80" height="80"></a><hr>

<a href="http: / /******** /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a  href="http:/ /***¥<xilx /dipatrin/android /pages/graph_temperature.php"><img

src="../icons/temperature.png” width="80" height="80"></a>

</td>
<td>
<font
size=2>Tlpwteg 12 wpeg</font>
<a

href="http:/ /*******<=* /dipatrin/android /pages/graph_4days_part1l.php"><img
src="../icons/first-half.png" width="40" height="40"></a>

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font

size=2>Emopeveg 12 wpeg</font>



href="http://******* /dipatrin/android /pages/graph_4days_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div>
</td>

<td rowspan="2">

<a

<a href="http://******** /dipatrin/android /pages/graph_humid-temp.php"><img

src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http://****** /dipatrin/android /pages/graph_power.php"><img

src="../icons/real-power.png" width="80" height="80"></a><hr>

<a href="http:/ /******* /dipatrin/android /pages/graph_temperature_custom.php"><img

src="../icons/edit-temp.png" width="80" height="80"></a>
</td>
</tr>
</table>

<hr>

<font size="2">Automatic air condition [OT device (2019-2020)</font>

</body>

</html>

graph_4days_part1.php

<?php

// graph with cost data with less data for more details

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost”, "k kit ik,

$query ="
SELECT moneyspent,moneyspent2,DATE_FORMAT (timeValuel,"%H:%i:%s") TIMEONLY
FROM 2days_data LIMIT 224';



$result = mysqgli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(

array(
'label' => 'TIMEONLY’,
'type' => 'string’

)

array(
'label’ => 'Cost with continue operation’,
'type' => 'number’

)

array(

'label' => 'Cost with automation device',
"type' => number’

)

)

while($row = mysqli_fetch_array($result))
{
$sub_array = array();
//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(

"v" => $row["TIMEONLY"]

)
$sub_array[] = array(

"v" => $row["moneyspent"]

)
$sub_array[] = array(

"v" => $row["'moneyspent2"]

)

$rows[] = array(



"c" => $sub_array
);
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html> <head>
<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript"
src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()
{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title: T papucr) SLopopd TPy LATIko KOG TOUG HE Kot xwpls v cuokeun [[Ipwtes 12 wpeg)',
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}

2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);
}
</script>
<style>
.page-wrapper
{
width:600px;

margin:0 auto;



}
</style>
</head>
<body>
<table border=1>
<tr>
<td rowspan="2">
<a href="http:// /dipatrin/android/pages/graph_4days.php"><img
src="../icons/cost-green.png" width="80" height="80"></a><hr>

<a href="http:/ /**xkiietdii /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>
<a href="http:/ /it [dipatrin/android /pages/graph_temperature.php"><img

src="../icons/temperature.png” width="80" height="80"></a>

</td>
<td>
<font
size=2>Ipwteg 12 wpeg</font>
<a

href="http://******** /dipatrin/android/pages/graph_4days_part1.php"><img src="../icons/first-
halfpng" width="40" height="40"></a>

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font
size=2>Emopeveg 12 wpeg</font>

<a
href="http://******* /dipatrin/android /pages/graph_4days_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div>
</td>



<td rowspan="2">

<a href="http://***** /dipatrin/android /pages/graph_humid-temp.php"><img

src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http: / /***##etdactiet [dipatrin/android /pages/graph_power.php"><img

src="../icons/real-power.png" width="80" height="80"></a><hr>
<a
href="http:/ /******** /dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>
</td>
</tr>
</table>
<hr>
<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>
graph_4days_part2.php
<?php
// graph with cost data with less data for more details

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost”,’ P , )

$query2 ="

SELECT moneyspent,moneyspent2,DATE_FORMAT (timeValue1l, %H:%:i:%s") TIMEONLY
FROM 4days_data where timeValue1 like '2020-03-07%'

order by TimeValuel desc LIMIT 223"

$ qu ery - n
SELECT moneyspent,moneyspent2,DATE_FORMAT (timeValue1,' %H:%i:%s") TIMEONLY

FROM 2days_data where temp_id > 224 LIMIT 223";

$result = mysqli_query($connect, $query);
$rows = array();

$table = array();



$table['cols'] = array(

array(
label’ => "TIMEONLY’,
"type' => 'string’

)

array(
'label’ =>'Cost with continue operation’,
'type' => 'number’

)

array(

'label' => 'Cost with automation device',
'type' => 'number’

)

)

while($row = mysqli_fetch_array($result))
{
$sub_array = array();
//$datetime = explode(".", $row["unitofmeasure"]);
$sub_array[] = array(
"v" => $row["TIMEONLY"]
);
$sub_array[] = array(
"v" => $row["'moneyspent"]
);
$sub_array[] = array(
"v" => $row["'moneyspent2"]
)i
$rows[] = array(
"c" =>$sub_array
);
}

$table['rows'] = $rows;



$jsonTable = json_encode($table);

7>
<html>
<head>
<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript"
src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.minjs"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {
title: Tpapxr) SLoupopa TPy LATIKOU KOGTOUG LE Kol Xwpls TNV cuokeun [Emopeves 12 wpeg]',
legend:{position:'bottom'},
chartArea:{width:'90%', height:'65%'}
2
var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));
chart.draw(data, options);
}
</script>
<style>
.Jpage-wrapper
{
width:600px;
margin:0 auto;
}
</style>
</head>
<body>



<table border=1>

<tr>

<td rowspan="2">

<a href="http://***/dipatrin/android /pages/graph_4days.php"><img src="../icons/cost-
green.png” width="80" height="80"></a><hr>

<a href="http: / /********* /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a href="http:/ /******** /dipatrin/android/pages/graph_temperature.php"><img
src="../icons/temperature.png” width="80" height="80"></a>

</td>
<td>
<font
size=2>IIpwteg 12 wpeg</font>
<a

href="http://******* /dipatrin/android /pages/graph_4days_partl.php"><img src="../icons/first-
halfpng" width="40" height="40"></a>

&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;<font
size=2>Emopeveg 12 wpeg</font>
<a
href="http://******* /dipatrin/android /pages/graph_4days_part2.php"><img
src="../icons/second-half.png" width="40" height="40"></a>

<div class="page-wrapper">

<divid="line_chart" style="height:250px; width:600px"></div>

</div>
</td>

<td rowspan="2">
<a href="http://******* /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>



<ahref="http://*** /dipatrin/android /pages/graph_power.php"><imgsrc="../icons/real-
power.png" width="80" height="80"></a><hr>
<a href="http://******dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>
</td>
</tr>
</table>
<hr>
<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>

B.8 Kwdwkagypagpnuatoc RMS

O TIapaKAT® KWSIKOG XPNOLLOTIOLEITAL YIx TNV Snpovpyia ypagruatog RMS.
graph_rms_current.php

<?php

// graph with rms data

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost", """kt k),

$query ="

SELECT RootMeanSquaredCurrent,
UNIX_TIMESTAMP(CONCAT _WS(" ", timeValue1)) AS datetime
FROM rms_current ORDER BY id DESC LIMIT 420';

$result = mysqli_query($connect, $query);
$rows = array();

$table = array();

$table['cols'] = array(
array(
'label' => 'Date Time',

"type' => 'datetime’



)

array(
'label' => 'Root Mean Squared Current (Irms, A)’,
"type' => number’

)

)

while($row = mysqli_fetch_array($result))

{

$sub_array = array();
$datetime = explode(".", $row["datetime"]);
$sub_array[] = array(
"v" =>"Date(’ . $datetime[0] . '000)’'
)i
$sub_array[] = array(
"v" => $row["RootMeanSquaredCurrent"]
);
$rows[] = array(
"c" =>$sub_array
);
}
$table['rows'] = $rows;

$jsonTable = json_encode($table);

7>
<html> <head>
<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript"
src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages':['corechart']});
google.charts.setOnLoadCallback(drawChart);
function drawChart()

{



var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title:'TuvoAika AeSopeva 24 /3 €wg 1/4 RMS Current (Irms, A)',

legend:{position:'bottom'},
chartArea:{width:'90%", height:'65%'}

7

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);

}

</script>
<style>
.page-wrapper
{
width:600px;
margin:0 auto;
}

</style>
</head>
<body>

<table border=1>

<tr>

<td rowspan="2">

<a

href="http://***** /dipatrin/android/pages/graph_4days.php"><img

src="../icons/cost.png" width="80" height="80"></a><hr>

<a

href="http://****** /dipatrin/android /pages/graph_rms_current.php"><img

src="../icons/rms-green.png" width="80" height="80"></a><hr>

<a

href="http://***** /dipatrin/android /pages/graph_temperature.php"><img

src="../icons/temperature.png” width="80" height="80"></a>



</td>

<td>
<div class="page-wrapper">
<divid="line_chart" style="height:250px; width:600px"></div>
</div>
</td>

<td rowspan="2">

<a href="http://****** /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a><hr>

<a href="http://***** /dipatrin/android /pages/graph_power.php"><img
src="../icons/real-power.png" width="80" height="80"></a><hr>

<a href="http://*****/dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>

</td>

</tr>

</table>
<hr>

<font size="2">Automatic air condition IOT device (2019-2020)</font>

</body>
</html>

B.9 Kwdikac ypa@nuatoc 0spuokpaciog

0 T paKATw KWOIKAG XPNOLLOTIOLELTAL YL TNV SMULovpYio YpapriLatog Bepokpaciog pe kawdo
TEAKTG TIEPLOSOVL EWG OTEPQL.

graph_temperature.php

<?php

// graph with temperature data

// implementation: Patrinos Dimitris

$connect = mysqli_connect("localhost", ', , );

$query ="



SELECT Temperature,
UNIX_TIMESTAMP(CONCAT _WS(" ", Date)) AS datetime
FROM ac_temp_log';

// testing query. for specific date

$query22 = 'select Temperature,UNIX_TIMESTAMP(CONCAT_WS(" ", Date)) AS datetime from
ac_temp_log where date >="2020-03-11";

$result = mysqli_query($connect, $query22);
$rows = array();

$table = array();

$table['cols'] = array(
array(
'label' => 'Date Time',
'type' => 'datetime’
)
array(
'label' => "Temperature (°C)',
'type' => 'number’
)
)

while($row = mysqli_fetch_array($result))
{
$sub_array = array();
$datetime = explode(".", $row["datetime"]);
$sub_array[] = array(

"v" =>"Date(’ . $datetime[0] . '000)’

)
$sub_array[] = array(

"v'" => $row["Temperature"]

)i

$rows[] = array(



"c" => $sub_array
)
}
$table['rows'] = $rows;
$jsonTable = json_encode($table);
7>
<html> <head>

<script type="text/javascript" src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript"
src="//ajax.googleapis.com/ajax/libs/jquery/1.10.2 /jquery.min.js"></script>

<script type="text/javascript">

google.charts.load('current’, {'packages':['corechart']});

google.charts.setOnLoadCallback(drawChart);

function drawChart()

{

var data = new google.visualization.DataTable(<?php echo $jsonTable; ?>);

var options = {

title:'TuvoAika AeSopeva AiloOnmipa Oepuokpaciog (Amé 11 Maptiov 2020 £wg onpepa)’,
legend:{position:'bottom'},

chartArea:{width:'90%', height:'65%'}

2

var chart = new google.visualization.LineChart(document.getElementByld('line_chart'));

chart.draw(data, options);

}

</script>
<style>
.page-wrapper

{

width:600px;
margin:0 auto;

}

</style> </head>



<body> <table border=1>

<tr> <td rowspan="2">

<a href="http://***** /dipatrin/android /pages/graph_4days.php"><img
src="../icons/cost.png" width="80" height="80"></a><hr>

<a href="http://****** /dipatrin/android /pages/graph_rms_current.php"><img
src="../icons/rms.png" width="80" height="80"></a><hr>

<a href="http://******* /dipatrin/android /pages/graph_temperature.php"><img
src="../icons/temperature-green.png" width="80" height="80"></a>

</td>
<td>

<div class="page-wrapper">
<divid="line_chart" style="height:250px; width:600px"></div>
</div>

</td>

<td rowspan="2">

<a href="http://****** /dipatrin/android /pages/graph_humid-temp.php"><img
src="../icons/temp-humid.png" width="80" height="80"></a>
<hr>

<a href="http://******/dipatrin/android /pages/graph_power.php"><img

src="../icons/real-power.png" width="80" height="80"></a><hr>

<a href="http://***** /dipatrin/android /pages/graph_temperature_custom.php"><img
src="../icons/edit-temp.png" width="80" height="80"></a>

</td>

</tr>
</table>

<hr>

<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>



B.10Kwd1KaG LOTOPIKO LETPI)CEWV KAL EVTOAWV

0 TAPAKATW KWSEKAG XPTOUOTIOLEITAL YL TNV EVIUEPWOT] KAL TIPOUGIOOT TWV TEAEUTAIWY
KIVI|OEWV KL KATOYPOP®V TOU QUTOUATICUOV.
code.php
<html> <head></head>
<body>
<h2>lotopikod evtodwv</h2>
<h3>lotopikod 10 TeAevTaiwy katapetproewv</h3>
<hr>
<?php
//

// status of the ac and database with history records

// implementation : Patrinos Dimitris
//****************************************************************************************
$servername = "localhost";

$username = "FRFRE"

$password = ",

$dbname - "******";

//

// Create connection

$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection
if ($conn->connect_error) {

die("Connection failed: " . $conn->connect_error);

}

//
$sql_last_10 = "select * from ac_temp_log ORDER BY id DESC LIMIT 10";

$result_last_10 = $conn->query($sql_last_10);

//echo "<h2>last 10 measurements ac_temp_log table</h2>";
7>

<table border=1>

<tr>

<td>Timestamp</td>



<td>Record id</td>
<td>Arduino IP</td>
<td>Temp (°C)</td>
<td>Humid (%)</td>
</tr>
<?php
if ($result_last_10->num_rows > 0) {
// output data of each row
while($row = $result_last_10->fetch_assoc()) {
7>
<tr>
<td>
<?php
echo "". $row["'Date"]." </td><td>" . $row["id"]. "</td><td>" . $row["ip"]. " </td><td>" .
$row["Temperature"]." </td><td>". $row["Humidity"]."</td>";
7>
</tr>
<?php
}
}else {
//echo "0 results";

}

7>
</table>
<h3>lotopkod 10 TeEAeuTaiwY cUTOPATOTIOMHEVWY EVTOAWV</h3>
<hr>
<?php
e
$sql_last_10_set2 = "select * from ac_automation ORDER BY id DESC LIMIT 10"
$result_last_10_set2 = $conn->query($sql_last_10_set2);
//echo "<h2>last 10 automates commands ac_automation table</h2>";
7>
<table border=1>
<tr>



<td>Record id</td>
<td>Target Temperature</td>
<td>A/C status</td>
<td>Last Temperature Send</td>
</tr>
<?php
if ($result_last_10_set2->num_rows > 0) {

// output data of each row

while($row = $result_last_10_set2->fetch_assoc()) {

7>

<tr> <td>

<?php

// use ternary operator which acts as a shortened IF/Else statement

echo "™ . S$row['id"]. " </td><td>" . S$row["target temperature"]. " </td><td>".
(($row["status"]=="1")?'<font  color="green">0n</font>""'<font color="red">0ff</font>"). "
</td><td>". $row["last_send_temp"]. "</td>";

7>

</tr>

<?php

}
}else {

//echo "0 results";
}
//

7>

</table>

<?php

$conn->close();

7>

<h3>Live ottypidtumo kKApatiotikng povadag</h3>
<hr>

<iframe src="http:/ /******" width="800px' height="800px' />



<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>
</html>

B.11 Kwéwkag About

0 TapaKATW KWSKAG XPNOOTIOLEITAL VIO TNV EVIUEPWOT) TNG XPNoNS HE kot xwpis mv IoT
OUOKELT).

about.php

<?php

//
// TANpo@opLakn] GEAISA e ATIOTEAECUATA CUYKPICEWV E KX XWPLG XP110T) CUTOUATIOHOU

// implementation : Patrinos Dimitris

//

$servername = "localhost";

$username = "FrrRE"
$password = "rrEEEE

$dbname = "R

// Create connection

$conn = new mysqli($servername, $username, $password, $dbname);
// Check connection

if ($conn->connect_error) {

die("Connection failed: " . $conn->connect_error);

}

$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1";
$result = $conn->query($sql);

if ($result->num_rows > 0) {
// output data of each row
while($row = $result->fetch_assoc()) {

//echo "latest stored targeted record set[id: " . $row["id"]. " - target temperature:
$row["target_temperature"]." - status:". $row["status"]."]<br>";



$target_temperature_control = $row["target_temperature"];

$target_status = $row["status"];
$last_send_temp = $row]["last_send_temp"];
}
}else {
//echo "0 results”;

}

$sql_ip = "select * from ac_temp_log ORDER BY id DESC LIMIT 1";

$result_ip = $conn->query($sql_ip);

if ($result_ip->num_rows > 0) {
// output data of each row
while($row = $result_ip->fetch_assoc()) {

//echo "lastip [ip address: ". $row["ip"]. "]<br>";
$stored_ip_address = $row["ip"];
$last_stored_temperature = $row["Temperature"];

}

}else {
//echo "0 results”;
}

// alteration for test purposes

// $stored_ip_address ="10.96.27.18";
//

// putan @ in front of function call to suppress all error messages.

// echo @ping($stored_ip_address, 80, 10);
$arduino_status = @ping($stored_ip_address, 80, 10);

function ping($host, $port, $timeout) {
$arduino_status = 3;
$tB = microtime(true);
$fP = fSockOpen($host, $port, $errno, $errstr, $timeout);
if (I$P) {

//echo "<br>arduino down check power supply <br>";



//echo "<br>****************************<br>";

$arduino_status = 0;
return $arduino_status;

}
$tA = microtime(true);

//echo "<br>arduino is running ok<br>";

//echo "<br> <br>";
$arduino_status = 1;

//the ping time in ms

//return round((($tA - $tB) * 1000), 0)." ms<br>";

return $arduino_status;

7>

<html>

<head>

</head>
<body>

<h2>About Section</h2>

<hr>

<table style="width:300px" style="height:700px" border ="1">
<tr>

<th colspan=3 align="center">IlepAnmtikd amoteAéopata e@appoyns</th>

</tr>

<tr>

<td colspan=3 align="justify">



<blockquote>0mw¢ TAPOVCIALETAL UEPOG TWV UETPNOEWY, OTA YPUPNUXTA TIOU
akoAovBouv

1] AVATTTUGGOLEVT) GUOKEUT LLE TNV QUTOUATOTIOMOT) TOU KAIUXTIOTIKOU KATAPEPE

VA AEITOVPYNOEL TV HOVASa oTa (Bl OpLa BEpOKPACING PE KATAVAAWON

HKpOTepn amd to 1/3 amd Vv KatavaAwon Tov Ba amatovvtav Ywpig v
QUTOLATOTIOMUEVT] GUGKEUT.
<br><br>
Ot petpnoeis a@opolv Suo SLaPopeTIKA 48wpPa XP1IOG LE TNV CUOKEUT KL XWPIS TNV CUCKELN
Kol Tiapovotddovtal 1 katavdAwon o€ Watt kot kootoAdynomn og evpw pe opl{opevn Ty KWh
0.115 gupw.

</blockquote>

< /td>
</tr>

<tr>
<td colspan=3>

<img src="../graphs/large/cost-7-8.png" width="760px">

<blockquote><em>Metproelg kdotovg oe Swomua 48wpwv (7/3/2020 - 8/3/2020)
<br>X0voAo 4,95 gupw, cuveyoUs Asttovpyiag.</em>

</blockquote>

</td>

</tr>

<tr>
<td colspan=3>
<img src="../graphs/large/cost-24-25.png" width="760px">
<blockquote><em>Metproel k6oToUG o0 Saomua 48wpwv (24/3/2020 - 25/3/2020)
<br>X0voio 1,45 supw, cutopaToTOmMUEVNG ALLTOVPYiaG.</em>

</blockquote>



</td>

</tr>

<tr>
<td colspan=3>
<img src="../graphs/large/real-power-7-8.png" width="760px">

<blockquote><em>Metproeig Watt oe Staompa 48wpwv (7/3/2020 - 8/3/2020) <br>Ilepimov
43KkWh katavaAwonG e GUVBNKEG GUVEXOUG AELTOVPYIG.</em>
</blockquote>

</td>

</tr>

<tr>
<td colspan=3>
<img src="../graphs/large/real-power-24-25.png" width="760px">

<blockquote><em>Metpnoeic Watt oe Sdomua 48wpwv (24/3/2020 - 25/3/2020)

<br>Ilepimov 12.6kWh katavaAwonG e GUVBNKEG U TOUATOTIOMUEVNG AELTOVPYiaG.</em>
</blockquote>

</td>

</tr>

</table>

<hr>

<font size="2">Automatic air condition IOT device (2019-2020)</font>
</body>

</html>



B.12 Kw81ko¢ amoOMKELGTC KAL QUTOUXTIOUOV

0 TOPAKATW KWSIKAG 0TIV 0LGI0 VAL 0 KUPLOTEPOS, APOV TIEPLEXEL TOV KEVTIPIKO AUTOUXTIOUO

KoL Vv amobnkevor oty Bdaorn deSopévwv.
dht.php
<?php

// automation control

$servername = "localhost";
$username = "Rk
$password = "R,

$dbname = "HHrrR"s

$temperature = $_GET['temperature'];
$latest_ip =$_GET['ip'];

$humidity = $_GET['humidity"];

$temperature = str_replace(’,, ., $temperature);
$original_value = round($temperature);
$original_value_plus1 = $original value +1;
$original_value_minus1 = $original value -3;

// minus 3

$target_temperature_control;

$target_id;

$last_send_temp;

// Create connection

$conn = new mysgqli($servername, $username, $password, $dbname);

// Check connection

if ($conn->connect_error) {

die("Connection failed: ". $conn->connect_error);

}



$sql_insert = "insert into ac_temp_log set humidity="".$humidity."’, temperature="".$temperature.",

ip=""$latest_ip."";

$insert_result = $conn->query($sql_insert);

//
$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"

$result = $conn->query($sql);

if ($result->num_rows > 0) {
// output data of each row

while($row = $result->fetch_assoc()) {

echo "latest stored targeted record set: id: " . $row["id"]. " - target_temperature:
$row["target_temperature"]." <br>";
$target_temperature_control = $row["target_temperature"];
$target_id = $Srow["id"];
$target_temperature_minus1 = $target_temperature_control -1;
$last_send_temp = $row]["last_send_temp"];
}
Yelse{

echo "0 results";

}
//

//temperature room is equal or less of the target temperature off

if  ($original_value == $target_temperature_control ||  $original value <

$target_temperature_control)

{

n n
eChO <br>************************************<br> ;

echo "room temperature equal to target temperature room <br>";

echo "redirect to off command <br>";

echo "room temperature: ". $original_value;

echo "<br>target_temperature_control: ". $target temperature_control;
$automate_command = file_get_contents("http://" $latest_ip." /OFF");
ob_clean();

echo "<br>call page: http://" $latest_ip."/OFF";



n "
eChO <br>*********************************** ;

$sqloff = 'insert into ac automation set status = 0, last send_temp=0,
target_temperature="".$target_temperature_control."";

$temp_result = $conn->query($sql_off);

}

else

{

echo "<br> ;

echo "room temperature ". $original_value ." not reached target keep it on";

echo "<br> ;

// in case we try to send temperature outside accepted temperatures
if ($original_value_minus1 <18)

{

$original_value_minus1 = 18;

n n
echo <br>**************************** ;

echo "<br>****gutside accepted temperatures send temperature:

" $original value_minus1;

echo "<br> ;
}
// check room temperature and send minus one command in order to reach target more
economical.
switch ($original_value_minus1) {
case 18:
echo "<br>send 18";
$automate_command = file_get_contents("http://" $latest_ip."/18");
echo "<br> http://" $latest_ip."/18";
ob_clean();
$sglon = ‘insert into ac automation set status = 1, last_send_temp=18,

m

target temperature=""$target temperature_control."";
$temp_result = $conn->query($sql_on);
break;

case 19:

echo "<br>send 19";



$automate_command = file_get_contents("http://" $latest_ip."/19");
echo "<br> http://" $latest_ip." /19";
ob_clean();
$sglon = ‘insert into ac automation set status = 1,
target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;
case 20:
echo "<br>send 20";
$automate_command = file_get_contents("http://" $latest_ip."/20");
echo "<br> http://" $latest_ip."/20";
ob_clean();
$sqglon = ‘insert into ac automation set status = 1,
target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;
case 21:
echo "<br>send 21";
$automate_command = file_get_contents("http://" $latest_ip."/21");
echo "<br> http://" $latest_ip."/21";
ob_clean();
$sglon = ‘insert into ac automation set status = 1,
target_temperature="".$target _temperature_control."";
$temp_result = $conn->query($sql_on);
break;
case 22:
echo "<br>send 22";
$automate_command = file_get_contents("http://" $latest_ip."/22");
echo "<br> http://" $latest_ip." /22";
ob_clean();
$sglon = ‘insert into ac automation set status = 1,
target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;

last_send_temp=19,

last_send_temp=20,

last_send_temp=21,

last_send_temp=22,



case 23:
echo "<br>send 23";

$automate_command = file_get_contents("http://" $latest_ip."/23");
echo "<br> http://" $latest_ip."/23";
ob_clean();
$sglon = ‘insert into acautomation set status = 1, last_send_temp=23,

target_temperature="".$target _temperature_control."";
$temp_result = $conn->query($sgl_on);
break;

case 24:

echo "<br>send on";

$automate_command = file_get_contents("http://" $latest_ip." /ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);
echo "<br>send 24";
$automate_command = file_get_contents("http://" $latest_ip."/24");
echo "<br> http://" $latest_ip." /24";
ob_clean();
$sglon = ‘insert into acautomation set status = 1, last_send_temp=24,

target_temperature="".$target temperature_control."";
$temp_result = $conn->query($sqgl_on);
break;

case 25:

echo "<br>send on";

$automate_command = file_get_contents("http://" $latest_ip." /ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);
echo "<br>send 25";
$automate_command = file_get_contents("http://" $latest_ip."/25");
echo "<br> http://" $latest_ip."/25";

ob_clean();



$sglon = ‘insert into ac automation set status = 1, last_send_temp=25,

m

target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;

case 26:

echo "<br>send on";

$automate_command = file_get_contents("http://" $latest_ip."/ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);
echo "<br>send 26";
$automate_command = file_get_contents("http://"$latest_ip."/26");
echo "<br> http://" $latest_ip."/26";
ob_clean();
$sglon = ‘insert into ac automation set status = 1, last_send_temp=26,

m

target_temperature=""$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;

case 27:

echo "<br>send on";

$automate_command = file_get_contents("http://" $latest_ip."/ON");
echo "<br> http://" $latest_ip."/ON";
ob_clean();
sleep(2);
echo "<br>send 27";
$automate_command = file_get_contents("http://" $latest_ip."/27");
echo "<br> http://" $latest_ip." /27"
ob_clean();
$sglon = ‘"insert into ac automation set status = 1, last_send_temp=27,

m

target temperature=""$target temperature_control."";
$temp_result = $conn->query($sql_on);
break;

case 28:

echo "<br>send on";



$automate_command = file_get_contents("http://" $latest_ip."/ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);
echo "<br>send 28";
$automate_command = file_get_contents("http://" $latest_ip."/28");
echo "<br> http://" $latest_ip." /28";
ob_clean();
$sglon = ‘insert into ac automation set status = 1, last_send_temp=28,
target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;
case 29:
echo "<br>send on";
$automate_command = file_get_contents("http://" $latest_ip."/ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);
echo "<br>send 29";
$automate_command = file_get_contents("http://" $latest_ip."/29");
echo "<br> http://" $latest_ip."/29";
ob_clean();
$sglon = ‘insert into ac automation set status = 1, last_send_temp=29,

m

target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);
break;

case 30:

echo "<br>send on";

$automate_command = file_get_contents("http://" $latest_ip."/ON");
echo "<br> http://" $latest_ip." /ON";
ob_clean();
sleep(2);

echo "<br>send 30";

$automate_command = file_get_contents("http://" $latest_ip."/30");



echo "<br> http://" $latest_ip." /30";
ob_clean();
$sglon = ‘insert into ac automation set status = 1,

target_temperature="".$target_temperature_control."";
$temp_result = $conn->query($sql_on);

echo "<br>***database statues updated****++*";

echo "<br> ;
break;
default:
echo "<br>send on";
$automate_command = file_get_contents("http://" $latest_ip." /ON");
ob_clean();
$sqglon = ‘insert into ac automation set status = 1,

m

target temperature=""$target_temperature_control."";
$temp_result = $conn->query($sql_on);

}// end of switch case

} // end of else keep auto selecting correct temperature

$conn->close();

7>

18.php > 29.php

<?php

$servername = "localhost";
$username = "FEEEEE",
$password = "R

$dbname = xR

// Create connection

$conn = new mysgqli($servername, $username, $password, $dbname);
// Check connection

if ($conn->connect_error) {

die("Connection failed: ". $conn->connect_error);

}

last_send_temp=30,

last_send_temp=22,



$sql = "select * from ac_automation ORDER BY id DESC LIMIT 1"
$result = $conn->query($sql);
if ($result->num_rows > 0) {
// output data of each row
while($row = $result->fetch_assoc()) {
//echo "latest stored targeted record set[id: " . $row["id"]. " - target_temperature: "
$row["target_temperature"]." - status:". $row["status"]."J<br>";
$target_id = $row["id");
}
}else{
//echo "0 results";
}
$sql_ip = "select * from ac_temp_log ORDER BY id DESC LIMIT 1"

$result_ip = $conn->query($sql_ip);

if ($result_ip->num_rows > 0) {
// output data of each row
while($row = $result_ip->fetch_assoc()) {
//echo "lastip [ip address: ". $row["ip"]. "J<br>";
$stored_ip_address = $row["ip"];
}
}else{ //echo"Oresults";
}
$sql_update_status = "update ac_automation set status = 1, last send_temp=18 where id
="S$target_id;
$temp_result = $conn->query($sql_update_status);
//$automate_command = file_get_contents("http://" $stored_ip_address."/ON");
//sleep(2);
$automate_command = file_get_contents("http://" $stored_ip_address."/18");
header('Location: /dipatrin/android/pages/override.php');
7>
O 6€Aideg 19.php £wcg 29.php kot ot (On.php, Off.php) eivan i81eg pe Sraxopa TV VToAr)

TIOV GTEAVOLV.



Napapmmpua I
Kwdwkac eqpappoync Android

1 Kwdwkac AndroidManifest.xml

Kwdwkag amd to android studio.
<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.example.myapplication">

<!--All Access-->

<uses-permission android:name="android.permission.INTERNET" />

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="Automatic A/C device"
android:roundlcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/AppTheme"



android:usesCleartextTraffic="true">

<activity
android:name="MainActivity"
android:label="Automatic A/C device"
android:theme="@style/AppTheme.NoActionBar">
<intent-filter>

<action android:name="android.intentaction. MAIN" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>

</application>

</manifest>

.2 Kwdwkag GalleryFragment.java

Kwdkag atmoé to android studio.

package com.example.myapplication.ui.gallery;

import android.content.pm.ActivityInfo;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

import android.widget. TextView;

import android.webkit WebSettings;
import android.webkit WebView;
import android.webkit. WebViewClient;

import androidx.annotation.Nullable;
import androidx.annotation.NonNull;

import androidx.fragment.app.Fragment;



import androidx.lifecycle.Observer;
import androidx.lifecycle.ViewModelProviders;

import com.example.myapplication.R;

public class GalleryFragment extends Fragment {
public WebView mWebView;

private GalleryViewModel galleryViewModel;

public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
galleryViewModel =
ViewModelProviders.of(this).get(GalleryViewModel.class);

getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_LANDSCAPE);

View v=inflater.inflate(Rlayout.fragment_slideshow, container, false);
mWebView = (WebView) v.findViewByld(R.id.webview);
mWebView.loadUrl("http://******* /dipatrin/android /pages/graph_humidity.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();

webSettings.setJavaScriptEnabled(true);

// Force links and redirects to open in the WebView instead of in a browser

mWebView.setWebViewClient(new WebViewClient());

return v;

}



I3 Kwdwkac HomeFragment.java

Kwdwkag amd to android studio.

package com.example.myapplication.ui.home;

import android.content.pm.ActivityInfo;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.webkit WebSettings;
import android.webkit WebView;
import android.webkit WebViewClient;

import android.widget. TextView;

import androidx.annotation.Nullable;

import androidx.annotation.NonNull;

import androidx.fragment.app.Fragment;
import androidx.lifecycle.Observer;

import androidx lifecycle.ViewModelProviders;

import com.example.myapplication.R;

public class HomeFragment extends Fragment {
public WebView mWebView;

private HomeViewModel homeViewModel;

public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
homeViewModel =
ViewModelProviders.of(this).get(HomeViewModel.class);
getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_PORTRAIT);
View v=inflater.inflate(R.layout.fragment_slideshow, container, false);

mWebView = (WebView) v.findViewByld(R.id.webview);



mWebView.loadUrl("http://******* /dipatrin/android /pages/home.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();

webSettings.setJavaScriptEnabled(true);

// Force links and redirects to open in the WebView instead of in a browser

mWebView.setWebViewClient(new WebViewClient());

return v;

4 Kwdwkac SendFragment.java

Kwdwkag amd to android studio.

package com.example.myapplication.ui.send;

import android.content.pm.ActivityInfo;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.webkit WebSettings;
import android.webkit WebView;
import android.webkit WebViewClient;

import android.widget. TextView;

import androidx.annotation.Nullable;

import androidx.annotation.NonNull;

import androidx.fragment.app.Fragment;
import androidx.lifecycle.Observer;

import androidx lifecycle.ViewModelProviders;



import com.example.myapplication.R;

public class SendFragment extends Fragment {
public WebView mWebView;
private SendViewModel sendViewModel;

public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
sendViewModel =

ViewModelProviders.of(this).get(SendViewModel.class);

getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_PORTRAIT);
View v=inflater.inflate(Rlayout.fragment _slideshow, container, false);

mWebView = (WebView) v.findViewByld(R.id.webview);

mWebView.loadUrl("http:/ /******* /dipatrin/android /pages/temperature_threshold.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();

webSettings.setJavaScriptEnabled(true);

// Force links and redirects to open in the WebView instead of in a browser

mWebView.setWebViewClient(new WebViewClient());

return v;

I.5 Kwdwkag ShareFragment.java

Kwdwkag amd to android studio.

package com.example.myapplication.ui.share;

import android.content.pm.ActivityInfo;

import android.os.Bundle;



import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.webkit. WebSettings;
import android.webkit WebView;
import android.webkit. WebViewClient;
import android.widget. TextView;

import androidx.annotation.Nullable;
import androidx.annotation.NonNull;
import androidx.fragment.app.Fragment;
import androidx lifecycle.Observer;

import androidx lifecycle.ViewModelProviders;

import com.example.myapplication.R;

public class ShareFragment extends Fragment {
public WebView mWebView;

private ShareViewModel shareViewModel;

public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
shareViewModel =

ViewModelProviders.of(this).get(ShareViewModel.class);

getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_LANDSCAPE);
View v=inflater.inflate(Rlayout.fragment _slideshow, container, false);

mWebView = (WebView) v.findViewByld(R.id.webview);

mWebView.loadUrl("http: / /******#+* /dipatrin /android /pages/about.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();
webSettings.setJavaScriptEnabled(true);



// Force links and redirects to open in the WebView instead of in a browser

mWebView.setWebViewClient(new WebViewClient());

return v;

I.6 Kwdikac SlideshowFragment.java

Kwdwkag amoé to android studio.

package com.example.myapplication.ui.slideshow;

import android.content.pm.ActivityInfo;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.webkit. WebSettings;
import android.webkit WebView;
import android.webkit. WebViewClient;

import android.widget. TextView;

import androidx.annotation.Nullable;
import androidx.annotation.NonNull;
import androidx.fragment.app.Fragment;
import androidx lifecycle.Observer;

import androidx lifecycle.ViewModelProviders;
import com.example.myapplication.R;

public class SlideshowFragment extends Fragment {
public WebView mWebView;

private SlideshowViewModel slideshowViewModel;



public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
slideshowViewModel =
ViewModelProviders.of(this).get(SlideshowViewModel.class);
getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_PORTRAIT);
View v=inflater.inflate(Rlayout.fragment_slideshow, container, false);
mWebView = (WebView) v.findViewByld(R.id.webview);
mWebView.loadUrl("http:/ /********* /dipatrin/android /pages/code.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();

webSettings.setJavaScriptEnabled(true);

// Force links and redirects to open in the WebView instead of in a browser

mWebView.setWebViewClient(new WebViewClient());

return v;

.7 Kwdikag ToolsFragment.java
Kwdwkag atmoé to android studio.

package com.example.myapplication.ui.tools;

import android.content.pm.ActivityInfo;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.webkit. WebSettings;
import android.webkit WebView;



import android.webkit. WebViewClient;

import android.widget. TextView;

import androidx.annotation.Nullable;

import androidx.annotation.NonNull;

import androidx.fragment.app.Fragment;
import androidx.lifecycle.Observer;

import androidx lifecycle.ViewModelProviders;

import com.example.myapplication.R;

public class ToolsFragment extends Fragment {
public WebView mWebView;

private ToolsViewModel toolsViewModel;

public View onCreateView(@NonNull LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {
toolsViewModel =

ViewModelProviders.of(this).get(ToolsViewModel.class);

getActivity().setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_PORTRAIT);

View v=inflater.inflate(Rlayout.fragment_slideshow, container, false);
mWebView = (WebView) v.findViewByld(R.id.webview);
mWebView.loadUrl("http://******* /dipatrin/android /pages/override.php");

// Enable Javascript
WebSettings webSettings = mWebView.getSettings();

webSettings.setJavaScriptEnabled(true);

// Force links and redirects to open in the WebView instead of in a browser
mWebView.setWebViewClient(new WebViewClient());

return v;



.8 Kwdwkag activity_main_drawer.xml
Kwdwkag amd to android studio.

<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"

tools:showIn="navigation_view">

<group android:checkableBehavior="single">

<item
android:id="@+id/nav_home"
android:icon="@drawable/ic_menu_send"
android:title="@string/menu_home" />

<item
android:id="@+id /nav_gallery"
android:icon="@drawable/ic_menu_gallery"
android:title="T'papnuata’” />

<item
android:id="@+id /nav_slideshow"
android:icon="@drawable/ic_menu_gallery"
android:title="Iotopwo" />

<item
android:id="@+id/nav_share"
android:icon="@drawable/ic_menu_share"

android:title="About" />

</group>

<item android:title="Awyeipion">
<menu>
<item
android:id="@+id /nav_tools"

android:icon="@drawable/ic_menu_manage"



android:title="Amopoakpuopéveg eviorsg” />

<item
android:id="@+id/nav_send"
android:icon="@drawable/ic_menu_send"
android:title="0plopo6g otoyov" />
</menu>

</item>

</menu>

9 Kwdwkag strings.xml
Kwdwkag atmoé to android studio.

<resources>
<string name="app_name">My Application</string>
<string name="navigation_drawer_open">0Open navigation drawer</string>

<string name="navigation_drawer_close">Close navigation drawer</string>

<string name="nav_header_title">Amopakpuouévn Siaxeiplon povadag KAlpatiopo</string>

<string name="nav_header_subtitle">dimitrios.patrinos1@st.ouc.ac.cy</string>
<string name="nav_header_desc">Navigation header</string>

<string name="action_settings">Settings</string>

<string name="menu_home">A/C Status Device</string>
<string name="menu_gallery">I'pa@nuatoa</string>

<string name="menu_slideshow">lotopkd evtoAwv</string>
<string name="menu_tools">ATopaKpUCOUEVESG EVTOAEGS /string>
<string name="menu_share">About</string>

<string name="menu_send">0plo10G 0TO)0VL</string>

</resources>



.10 Kwdwkac MainActivity.java
Kwdwkag amd to android studio.

package com.example.myapplication;

import android.os.Bundle;

import com.google.android.material floatingactionbutton.FloatingActionButton;

import com.google.android.material.snackbar.Snackbar;

import android.view.View;

import androidx.navigation.NavController;

import androidx.navigation.Navigation;

import androidx.navigation.ui.AppBarConfiguration;

import androidx.navigation.ui.NavigationUI;

import com.google.android.material.navigation.NavigationView;
import androidx.drawerlayoutwidget.DrawerLayout;

import androidx.appcompat.app.AppCompatActivity;

import androidx.appcompat.widget.Toolbar;

import android.view.Menu;

public class MainActivity extends AppCompatActivity {
private AppBarConfiguration mAppBarConfiguration;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layoutactivity_main);
Toolbar toolbar = findViewByld(R.id.toolbar);
setSupportActionBar(toolbar);

DrawerLayout drawer = findViewByld(R.id.drawer_layout);
NavigationView navigationView = findViewByld(R.id.nav_view);
// Passing each menu ID as a set of Ids because each

// menu should be considered as top level destinations.



mAppBarConfiguration = new AppBarConfiguration.Builder(

Rid.nav_home, Rid.nav_gallery, R.id.nav_slideshow,

Rid.nav_tools, R.id.nav_share, Rid.nav_send)

setDrawerLayout(drawer)

build();
NavController navController = Navigation.findNavController(this, R.id.nav_host_fragment);
NavigationUlLsetupActionBarWithNavController(this, navController, mAppBarConfiguration);
NavigationULsetupWithNavController(navigationView, navController);

}
@Override

public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R. menu.main, menu);
return true;
}
@Override
public boolean onSupportNavigateUp() {
NavController navController = Navigation.findNavController(this, R.id.nav_host_fragment);
return NavigationUlLnavigateUp(navController, mAppBarConfiguration)
|| super.onSupportNavigateUp();



Mapaptnua A

Kwdwkac Database table schemas

A.1 Kwdikag table 1

CREATE TABLE “ac_temp_log" (

‘Date’ timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP
CURRENT_TIMESTAMP,

“Temperature’ float NOT NULL,

"Humidity" float NOT NULL,

“id" int(11) NOT NULL AUTO_INCREMENT,

"ip” varchar(20) DEFAULT NULL,

PRIMARY KEY (id)
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8;

A.2 Kwdikac table 2

CREATE TABLE “ac_automation’ (
"id" int(11) NOT NULL AUTO_INCREMENT,
“target_temperature’ int(11) DEFAULT NULL,

ON UPDATE



“status” int(11) DEFAULT NULL,
“last_send_temp' int(11) DEFAULT NULL,
PRIMARY KEY (id")
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8;

A.3 Kwdwag table 3

CREATE TABLE “power_data’ (
“TimeValuel® datetime DEFAULT NULL,
“TimeValue2® datetime DEFAULT NULL,
"RealPower decimal(28,10) DEFAULT NULL,
“TimeValuel_1" datetime DEFAULT NULL,
“TimeValue2_1" datetime DEFAULT NULL,
"RealPower_1" decimal(28,10) DEFAULT NULL,
“UnitOfMeasure’ varchar(50) DEFAULT NULL,
“‘temp_id” int(11) DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

A4 Kwdwoag table 4

CREATE TABLE “2days_data’ (
“TimeValuel® datetime DEFAULT NULL,
“TimeValue2® datetime DEFAULT NULL,
"MoneySpent' decimal(28,10) DEFAULT NULL,
“TimeValue3" datetime DEFAULT NULL,
“TimeValue4® datetime DEFAULT NULL,
"MoneySpent2’ decimal(28,10) DEFAULT NULL,
“UnitOfMeasure’ varchar(50) DEFAULT NULL,
“temp_id” int(11) DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8;



A.5 Kwdikag table 5

CREATE TABLE ‘rms_current’ (
“TimeValuel® datetime DEFAULT NULL,
“TimeValue2® datetime DEFAULT NULL,
"RootMeanSquaredCurrent” decimal(28,10) DEFAULT NULL,
“UnitOfMeasure’ varchar(50) DEFAULT NULL,
"id" int(11) DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8;



Napaptnua E

Modules amo Tto Board Tessel 2

E.1 Tessel 2 modules

Accelerometer

Evtomiopog mpocavatoAlopol kat kivnong tou board pe ™ pétpnon g Bapvmrag /
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Ewova E.1 - Tessel 2 Accelerometer

Ambient Light+sound
0 awoOnmipag TepBAAAovTOg PTopel va aviyvevoel eTtimeSa ToL TEPIBAAAOVTOG PTG Kot 1iXOV.

[Tapadetypa Q@APHOYNG, TTOAXUAKIX YL VO EVEPYOTION|COVE TV TNAEdpaoT (o€ cUVSLAGUO pE



module vTEPUOPWV) 1) SLVATOTNTA EVNUEPWONG HECW EPAPLOYNG LOTOV €AV TA PWTA Eval

QVOLIEVO OTO OTIITL

urnblent-attx

=
3«

|
SCK IISO%STUG‘K/M GJ

o]
3.3V SCL SDA
¥nCl
c2

D]
e I
Da

g |

Ewoéva E.2 - Tessel 2 Ambient Light+sound

Climate

Métpnom vypaciog kat Oeppokpaciag oto TepBAAAoV.
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Ewdva E.3 - Tessel 2 Climate

GPS
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Ewova E4 - Tessel 2 GPS



Infrared

To vmépuBpo (IR) Module pmopel va oteidet kat va aviyvevel / Aapufavel ojuata IR
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Ewdva E.5 - Tessel 2 Infrared

Relay
"EAgyxog pevpatog o cuokeVES. [TapdSerypa e@appoyng ival 1 Evapen AEITOUPYLOG KAPETIEPAS

otav n avtiotoym povada mep3dAiovtog (Ambient module) aviyvevoel @w.

Ewova E.6 - Tessel 2 Relay

RFID
Awafalel RFID kapTeg.

Ewdva E.7 - Tessel 2 RFID



To Tessel mapéxel emiong Prototyping board (ProtoBoard) yia va Hmop€oeL KATToLog v avarttygeL

atopka modules.
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Ewoéva E.8 - Tessel 2 Prototyping board (ProtoBoard)



