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Ovopaterwvupo PoitntA: ZiIWTNG KwvoTavtivog

TitAog MetarmrTuxiakng AlarpiBig: ANAAYZH KAI A=IOAOIM'H:H EMMOPIKQN
KAl AYTOZXEAION AYTOMATQON METEQPOAOIIKQN ZTAOMQON XAMHAOY
KOXZTOYZ INA EGAPMOIEZ MAPAKOAOYOHZHZ KAIPIKQN ®AINOMENQN

H 1Tapouoa MetatrTuxiakn Aiatpipr) EKTTovrBnKe oTo TTAQICIO Twv OTTOUdWYV YIa TV
ATTOKTNON €§ QATTOOTACEWG METATITUXIOKOU TiTAou oTO [MavemoTpio Ne&tToAig Kal
EVKPIONKE OTIG vvneiiiiiiiei e [Nuepounvia éykpiong] ammd Ta pEAN TNG
E&eTaoTikAg EmiTpOTINC.

EeTtaoTiki ETiTpOTrA:

Mpwtog empPAéTTwyY: Mavemotiuio AuTikAg Makedoviag, Aacuyévng Mnvag,
Etrikoupog Kabnyntig

Méhog E&etaoTikhc Emtpotig: lMavemothpio NedmoAig lNagou, XpiotodoUuAou
Mavayiwtng, Emokémtng AékTopag

MéNog E&etaotikig EmTpotmg: [lMavemoTtAuio NedmoAig [Maeou, [ewpyiddng
MixaAng, Etrikoupog KaBnyntng



EuxapioTieg

EuxopioTw TOUG YOVEIG POU Kal TV OIKOYEVEIA Hou. IdiaiTEpa euxapioTw TN
oU0luyo uou, EAévn, yia TIC CUPPOUAEG TNG, yia Tnv uTTooTAPIEN Kal BOABEId TNG uE
KAOe TPOTTO KAl YIa TNV UTTOPOVH TNG.

Euxapiotw eIAikpivd Tov emBAéTTOoVTa KaBnynth, K. Mnva Aacuyévn, yia n
BoriBeid Tou, TNV UTTOPOVH TOU, TNV EUYEVEIA KOl TNV KATAVONGOH TOU 0€ DUOKOAEG

TTEPIOTACEIG.



MepiAnywn otnv EAANVIKA YAwooa

Ta KalpikG @aivopeva €ival eUPETARANTA KAl PTTOPOUV va €TTNPEACOUV O€
ONMAvTIKO BaBud 10 cUVOAO Twv avBpWTTIVWYV dPACTNPIOTHATWY. ZUVETTWG, N £YKUPN
Kal €ykaipn TPOYVWO Toug gival UYIoTNG onuaciag kal 1edio £€peuvag PEyAaAou
apIBuoU emoTNUOVWV.

21NV Trapouca OITTAWMATIKY €pyacia, TTapouciddeTal dia avaAuon Twv
QUTOOXEDIWV KAl EUTTOPIKWY  AUTOROTOTTOINMEVWY  PETEWPOAOYIKWY  OTABUWYV
XOMNAOU KOOTOUG, hE OTOXO TNV afloAdynon TnG akpiBelag, Tng aglomoTiag Kal TNG
ammodoong Toug. H peAétn digpeuvd Tnv augavouevn TAON TWV AUTOOXEDIWV
METEWPOAOYIKWY OTOBUWY KOl TOUG OUYKPIVEI PE TOUG EPTTOPIKA OIABECINOUG
EVAANQKTIKOUG OTOOUOUG, HEAETWVTOG TA TTAEOVEKTIMATA KAI TOUG TTEPIOPICPOUG KABE
TUTTOU. AvaAUOVTal BACIKEG HETEWPOAOYIKEG TTAPAUETPOI, CUMTTEPIAGUBAVONEVNG TNG
Bepuokpaaciag, TNG uypaaciag, TG TaxUTNTAG TOU AvEPOU Kal TNG BpoxoTrTwaong, yia va
KaBopIOoTEl TO €TTTTEDO CUPQWVIAG PETALU TWV AUTOOXEDIWV KAl TWV EUTTOPIKWV
oTaBUWV.

H epyacia mmapoucidlel TIC BACIKEG TTAPAUETPOUG KAl TO PUOIKA UEYEDN TTOU
OoXeTICOVTal PE TNV €MOTANN TNG METEwpOoAoyiag. EvroTiel kal avaAuel Ta Baoika
XOAPOKTNPIOTIKA OUYKEKPIMEVWY HPETEWPOAOYIKWY OTABUWY TOU EUTTIOPIOU HE TN
BorBeia Twv TEXVIKWY QUAAASIWY TWV KATAOKEUAOTWY AAAG KOl TWV NAEKTPOVIKWV
oeAidwv Twv guTTOpWV Kal eEeTAlEl, HEOW PBIBAIOYPAPIKAG avaoKATTNONG, €va IKavo
Ociyua ONUOCIEUPEVWV  EPEUVNTIKWY TIPOTACEWY AUTOOXEDIWY  HETEWPOAOYIKWV
OTABUWY XapnAou KO6OTOUG.

Baoikdg 01dx06 TNG avAAuong gival n eEaywyr) CUPTTEPOACUATWY TTOU QPOPOUV
TO AOYIONIKO, TO UAIKO, TOUG AIoONTHPES KAl TOV TPOTTO ETTIKOIVWVIOG TWV UTTO £¢£TA0N
EUTTOPIKWY KAl QUTOOXEDIWV PETEWPOAOYIKWY OTABUWY aAAG Kal TNV KATAYPA®H TwV
TIAEOVEKTNUATWY KAl MEIOVEKTNPATWY TNG XPNONG TWV QUTOOXEDIWV EvavTl Twv
EMUTTOPIKWYV HETEWPOAOYIKWYV OTABUWV.

TENOG, yiveral pia TTpooTrdbeia UAOTTOINONG VOGS AUTOOXEDIOU PETEWPOAOYIKOU
oTaBuou pe Tn Bonbeia Tou PIKPOEAEYKTH Arduino, yia va eVTOTTIOTOUV Ol QUOKOAIEG
Kal Ol TTEPIOPICOI KATAOKEUNG TOU, KABWG Kal dUvATOTNTES TTOU PTTOPEI VO TIPOCPEPEI

OTOV KATOOKEUAOTA/XPAOTN TOU VIO TTPOCWTTIKA KAl ETTAYYEAPATIKA XPAON.
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MepiAnyn otnv AyyAikn MNwooa

Weather conditions are volatile and can have a significant impact on all human
activities. Therefore, accurate and prompt forecasting is of utmost importance and
constitutes a field of research for many scientists.

This thesis presents an analysis of low-cost homemade and commercial
automated weather stations to evaluate their accuracy, reliability and performance.
The study explores the growing trend of homemade weather stations and compares
them with the commercially available alternative stations, studying the advantages
and limitations of each. Key meteorological parameters, including temperature,
humidity, wind speed, and precipitation, are analyzed to determine the level of
consistency between homemade and commercial stations.

The paper presents the basic parameters and numbers related to the science
of meteorology. It identifies and analyses the basic characteristics of specific
commercial weather stations by studying the manufacturers' technical specifications
manuals and sellers’ web pages and by examining a bibliography of an extensive
sample of published research proposals of low-cost homemade weather stations.

The main objective of the analysis is to draw conclusions concerning software,
hardware, sensors and communication of the commercial and homemade weather
stations and to document the advantages and disadvantages of using homemade
versus commercial weather stations.

Finally, using the Arduino microcontroller, an attempt is made to implement
homemade weather station in order to identify the difficulties and limitations of its
construction, as well as the possibilities it can offer to the manufacturer/user for

personal and business use.
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KepdAaio 1 — Eilcaywyn

1.1 Eicaywyn

1.1.1. H aia Tng MeTewpoAoyiag oTig avOpwITIvVEG SpacTNPIOTNTEG

H petaBAntétnTa Tng atudo@AIpas Kal TwV KAIPIKWY OUVONKWVY AOoKEi
ONMAVTIK €TTIPPON OTIC avOpWTTIVEG OPacTNEIOTNTEG Kal KAT ETTEKTOON OTIG
OIKOVOUIEG TWV KPaTwV. TIC TEAEUTAIEG OEKAETIEG, TTAPATNPOUVTAl OKPAIEG TIUEG
Bepuokpaaciag, BPoxOTTTWONG Kal avéPOU, Ol OTToiEG eTTNPEAloUV KABE XwpPa Kal KABE
Topéa TNG Kolvwviag. OAo kai TTIo ouxvd, n €idnon YI0g KATaoTPOPRS O€ Jia ywVIA
TOoU TTAQVATN AOYW TWV OKPAiWV KAIPIKWY OUVONKWYV KAVEI TV ELPAVIOH TNG.

2uppwva  pe otoixeia Tng NOOA (National Oceanic & Atmospheric
Administration), katd Tn O1dpkeia TNG TEPIGOoU 1993-2022, oI TTEPICOOTEPES
NTTEIPWTIKEG TTEPIOXEG BepudvOnKav TaxUuTEPA OTTO TIG TTEPIOCOTEPEG WKEAVIES
TTEPIOXEG, ME TNV APKTIKN va KATEXEI TNV TTPWTN B€0n oTnV TaXUTNTA UTTEPBEPUAVONG

(TTeEPIOXEG ME KITPIVO, TTOPTOKAAI KAl KOKKIVO OTO didypaupa 1). [39]

Change in temperature (°F/decade)

_— |
-1 0 1

Aiaypauua 1: Taon 1n¢ empaveiakng Bepuokpaaiac maykoouiwe ueraéu 1993-2022 oe
°F/dekaceTiat

*[39]
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H mpbo0eTn BepudtnTa 0dnyei 0TNV EPPAVION ETTOXIAKWY KOl TOTTIKWY OKPAiWV
BePUOKPACIWY, TO AMWOIYO TWV TTAYWYV, TIG EVIOVEG BPOXOTITWOEIG OAANG Kal TNV
aAAayr TwV TTEPIOXWV EVOIAITNHATWY QUTWV KAl {WwV, ETTEKTEIVOVTAG OPICHEVEG Kal
OUPPIKVWVOVTAG AAAEG.

Eival ca@€g 611 UTTO QUTEG TIGC CUVOAKEG N CWOTA XPAON TWV HETEWPOAOYIKWY,
KAIMOTOAOYIKWY, UOPOAOYIKWY KOl CUVAPWY TTANPOPOPIWY UTTOPEl va OWOEl TN
duvatoTNTa O€ ATOPA, VOIKOKUPIA, OPYaVvIoUOUG Kal KuBepvAoelg va AdBouv
QTTOQACEIG, Ol OTTOIEG Ba PEIWOOUV TIG ETTITITWOEIS TWV QUOIKWY KATAOTPOPWY, Ba
EVIOXUOOUV TNV aOQAAEIa, Ba avTINETWTTIOOUV TIC TTPOKANCEIS TNG dNUOCIOG uyEiag
Kal TNG KatatmroAéunong g @Twxelag. EmmrpdoBeta, BOa  BeATiwwoouv  Tnv
TTOPAYWYIKOTNTA, Ba €viIOXUOOUV TIG €OVIKEG OIKOVOUiIEG, Ba TTPOCTATEUCOUV TO
TTEPIBAANOV Kal Ba TTAPEXOUV HIa TTIO aOPAAA BAoN YIa HEAAOVTIKO TTPOYPAUMATIOUO.

H petewpoloyia, n geEAETN dNAAdH TNG ATUOCQPAIPAG KAl TWV QAIVOUEVWV TNG,
dladpauaTifel onUavTIKO POAO o€ dIGPOPOUS ToWEIC avBpwTTivwy dpacTnplioTATwyY. H
TTPOYVWOT TOU KAIpoU €ival iowg N IO oNPAvTIKR e@apuoyr]. H akpifig Tpdyvwon
TOU Kaipou BonBd Toug avBpwTroug va oxedIAlouv TIG KABNUEPIVEG dPACTNPIOTNTEG
TOUg, aTTd €mMAOYEG €vduong €wg TTpoypapuaTioud Tagidiol n €€6dou. Ouwg, n
TTPOYVWOTN TOU KaIpou gival £€iCOU ONUAVTIKI KAl yia évav GUVOAO ETTIXEIPNMOTIKWYV
OpaCTNPIOTATWY, OTTWG EiVal Ol YEWPYIKEG EPYATIES, Ol HETAPOPES, N EVEPYEIA KAl Ol
KATOOKEUEG. H akpIfng kai ykaipn TTPOBAEWN TOU PJIKPOKAIMOTOG PIAG TTEPIOXNG Eival
TTOAU ONUAVTIKI, a@OU WPTTOPEI va TTAPEXEl TTANPOYOPIEG YIA TIG TOTTIKEG KAIPIKEG
OUVOAKES TTOU JTTOPOUV VA ETTNPEEACOUV TIG aTTOPACEIS TTou AauBdvovTtal 0To TTAQICIO
TNG ETTAYYEAUATIKAG OPAOCTNPIOTNTOG.

2€ MPEYOAUTEPN KAiPOKa, n METEwpPOAoyia dladpauarTifel KpioIJo pOAO OTnv
TPOBAEYN TWV HAKPOTTPOBECUWY KAIUATIKWY TTPOTUTTWYV KAl TACEWV, N OTTOIA UTTOPEI
va BonBnoel TIS KUBEPVNAOEIG va TTPOYPAMPATICOUV TIC TTOMITIKEG TOUG ETTIAOYEG yIa TO
MEAAOV.

H emoTtiun TG METEwpPOAoyiag aTToTeAEl, €TTiong, KpioIuo TTapdyovia OTn
dlaxeipIon KATaoTPOPWY, a@ou pe Tn BorBeid TG uTropouv va TTPoRAEPOOUV QUOIKEG
KATOOTPOPES, OTTWG TUPWVEG, AVENOOTPORIAOI, TTANUUUPES Kal TTUPKAYIES. H £ykupn
Kal €ykaipn TTANPO@OPNON EMTPETTEI TNV £yKAIPN TTPOEIOOTTOINON KAl EVEPYOTTOINON
MNXOVIOPWY EKTAKTNG avAykng. EKTOC atrd TIC QUOIKES KATACOTPOYES, N HETEWPOAOYIQ
MTTOPEI va BonBnoel TIG KUBEPVAOEIG OTNV TTapakoAoubnon Tng ToIdTNTag Tou aépa
KAl TOV EVTOTTIONO TwV TTNYWV PUTTAVONAG TOU, JE OTOXO TNV AVATITUEN OTPATNYIKWY

yIQ TN MEIWON TWV EKTTOUTTWV Kal Th BEATIwoN TNG dnuooIag uyeiag.
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Tig TeEAeUTAiEG DEKAETIES, TO OIADIKTUO, TA EUPUN TNAEQWVA KAl Ol YEVIKOTEPEG
ETTIOTNMOVIKEG Kal TEXVOAOYIKEG €CENICEIC ouvexiCouv va augdvouv Tn CrATNoN Kal TN
OIABECINOTATA TWV PETEWPOAOYIKWY, KAIUATOAOYIKWY KAl OUVAQWY UTTNPECIwY. Q¢
ATTOTEAEOHA, dNUIOUPYOUVTAIl VEEC TTPOKANCEIC TTOU QPOPOUV TOOO TOUG TTAPOXOUG

QUTWYV TWV UTTNPECIWY 000 Kal TN d1a0@AAIoN TNG UYNANG TTOIOTATAG DEDOUEVWIV.

1.1.2. H €&€AIgn Tng peTewpoAoyiag otnv e€roxn Tou loT

H onuepivry emmox xapaktnpifetar amd 10 loT (Internet of things), Tnv
TeEXVoAoyia Tou PEAAOVTOG, n oTroia ouvdéel TTABOG CUOKEUWY, £COTTAIOUEVWV HE
aI00NTAPES, AOYIOUIKO KAl TEXVOAOYIEG TTOU TOUG ETITPETTOUV VA PETASIOOUV Kal VO
AauBdavouv dedopéva TTPog Kal atrd AAEG CUOKEUEG KAl CUOTAUOTA.

H petewpoloyia, otnv emoxr tou loT, petaAAdocoeTal. 2uoKkeuég loT, OTTwg
aiIobNTAPEG, METEWPOAOYIKOI oTaBuoi Kal  €COTTAICNOG  TTapakoAouBnong Twv
QaIVOPEVWY, avaTtrTuooovTtal paydaia o€ didgopa pépn Tou TTAavhT. Kataypdgouv
Oedouéva OXETIKA PE Tn BepUOKPOCia, TV uypacia, TNV aTHOOQYAIPIKA TTiEon, TNV
TaxUTNTA KAl KATEUBuvON Tou avéuou, Tn BPOoXOTITWoN K.a.

O peEYAANOG OYKOG BEDOPEVWV OTTAITEI TTPONYMEVES TEXVIKEC avAAUONG yia TV
eCaywyn XPACIMWY CUUTTEPACUATWY, OTTWG O aAyoplBuol avaAuong MeyaAwv
oedopévwy. Me Toug aAydpiBuoug auTtoug, ol ETTIOTAPOVES ITTOPOUV VA KATAVOAOOUV
KAAUTEPQA TA HETEWPOAOYIKA QAIVOUEVA, VO KAVOUV TTIO aKpPIBEIG TTPOBAEWEIC AAAG Kal
VO TTPOEIBOTTOINCOUV TIC KUBEPVAOEIC yIa €VOEXOMEVEGC KATAOTPOYEG ATTO aKpaia
KAIPIKA paIvVOUEVA.

Ta dedopéva peTadidovtal acupuaTa o€ Evav KEVTPIKO OIAKOMIOTH 1) O€ HIa
TAaT@Opua uttoAoyioTikou vépoug (Cloud computing platform), étmou avaAuovral
armdé  Toug €mOTAPOVES. O1 TAATQOPUEG QUTEG, OTIG OToiEG Ta  dedopéva
atrobnkevovTal, £TegepyadovTal Kal avaAuovTal, ETITPETTOUV T CUVEPYOTIa Kal TV
avtaAdayry OedOopéVWV  MPETOLU TWV  HETEWPOAOYIKWY OPYQVIOUWY Kal  TwvV
EVOIAPEPOUEVWIV HEPWV.

MapadAAnAa, aAAGdel n OTITIKOTTOINGN TWV TTANPOQPOPIWY TTOU £LAYOVTAl PETA
TNV avAAUon TwV PETEWPOAOYIKWY dedopévwy. MNponyuéva epyaAgia oTITIKOTTOINONG
(S1adpaacTikoi XGpTES Kl ypapruaTa) Bonbouv Toug JETEWPOAGYOUGS Va KATAVOOOUV
TNV TTOAUTTAOKOTNTA TWV KAIPIKWY QAIVOPEVWY KOl va ETTIKOIVWVACOOUV HE TOV

KAAUTEPO dUVATO TPOTTO TIG TTANPOYPOPIEG OTOUG EVOIAPEPOPEVOUG.
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H xpron Ttou IloT oTtn peTewpoAoyia divel, e€mmiong, TN duvatoTnTa
TTOPAKOAOUONONG TOU KAIPOU OE ATTOUAKPUOUEVEG KOl QUOTTPOCITEG TTEPIOXEG, OTTOU
Ogv gival ammapaitnTn N QUOIKN TTAPOUCIa TWV EMOTNPOVWY YIa AQWn UETPROEWV.
AloBNTAPES ETTITPETTOUV OKPIPREIG TTPOYVWOEIG VIO ETTIKEIUEVA QPAIVOUEVA OE TTEPIOXES
CWTIKNG onuaaiag, uttooTnpifovTag dpacTNPIOTNTEG OTTWG N YEWPYIA, O HETAPOPES N
n agpoTtropia.

To loT Tpoo@épel, emTAéov, Tn OuvaTOTNTA EVOWPATWONG TWV
METEWPOAOYIKWV CUCTNUATWY PE GAAa cuoThpaTa loT, OTTwg n yewpyia akpiBeiog
OTTOU Ta METEWPOAOYIKA Oedouéva  PTTopoUV  va  XpnolgotroinBouv  yia  Tn
BeATioToTroinOoN TNG dPdEUcnG Kal TNG AiITTavong Kai ol EEUTTVEG TTOAEIG, OTTOU UTTOPOUV
va BonBrcouv oTn dIaxEipIon TNG EVEPYEIOG TTOU KATAVOAWVETAI ATTO TA KTAPIA.

2UVOAIKQ, n €&ENIEN TNG METEWpPOAOYiIag oTnv €1ToXH Tou loT £xel 0dnynoel o€
OKPIBECTEPEG KOl EYKAIPEG KAIPIKEG TTPOPAEWEIC, 01 oTToie¢ oupPBAAAouv OTOV
METPIAONO TWV ETTITITWOEWY TWV EVIOVWYV KAIPIKWY QAIVOPEVWY, OTN BEATIWHEVN

dlaxeipion Twv TOpwV aAAd Kal oTn dnudoia acPAAcia.

1.2 ZKOTTOG MEAETNG

H T1rapoloca epyacia atmookoTrei oTnv avaAuon kal agloAdynon Twv
XAPOKTAPIOTIKWY  TWV  EUTTOPIKWY KAl AUTOOXEDIWV  QUTOPATOTTOINUEVWV
METEWPOAOYIKWY OTABUWY XaunAoU KOOTOUG YIa €QAPUOYES TTApAKoAOUBNoNG Twv
KAIPIKWV @aivopévwy. H augavéuevn TTpooBaciudtnTa o€ TTPOCITOUG alodnTrPEG,
MIKPOEAEYKTEG Kal AOYIOMIKO QVOIKTOU KWOIKA ETITPETTEI TRV AVATITUEN OIKOVOUIKA
aTTOOO0TIKWYV METEWPOAOYIKWV oTaBpwyv. H peAéTn Ba agiohoyrjoel Tnv amdédoon, TNV
OKpiBEI0 KAl QEIOTOTIO TWV EUTTOPIKWY OTABPWY XaunAoUu KOOTOUG KAl TwV
AUTOOXEDIWV AUCEwWV oTn AQWn peTewpoAoyikwy dedopévwy. Ta eupruata Ba
OUudBAGAouv  OTnv  KaTavonon Twv  OUVATOTATWY  TWV  AUTOPOTOTIOINMEVWV
METEWPOAOYIKWY OTOBUWY XAMNAOU KOOTOUG, TWV TIEPIOPICPWY TOUG Kal TNG

duvaToéTNTAG £QAPUOYNG TOUG O€ dIAPOoPa TEVAPIa TTAPAKOAOUONONG Tou Kaipou.

1.3 Z16XO0I Epyaciag

2TOX0I TNG TTapoUCag Epyaoiag givai:
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1. O evromopog kol n  avdAuon Twv  XOPAKTNPEIOTIKWY  TwV
QUTOPATOTTOINKEVWY PETEWPOAOYIKWY OTABPWY XaunAou KOOTOUG Tou
gUTTOpIOU

2. H xataypa@rn kalr avaAuon evog IKavou OEiYUATOG ETTIOTANOVIKWY
EPYOOIWV TIOU €XOUV WG QVTIKEIMEVO HEAETNG TNV  KATAOKEUN
QUTOOXEDIWV PETEWPOAOYIKWY OTABUWY YIa TNV TTApaKoAouBnaon Twv
KAIPIKWY QAIVOUEVWV.

3. H géaywyn ocuutrepAOUATWY OXETIKA UE TO AOYIOMIKO, TO UAIKO, TOUG
aIoONTAPES Kal TOV TPOTTO ETTIKOIVWVIOG TWV UTTO £6£TACN EUTTOPIKWV
KAl QUTOOXEDIWV PETEWPOAOYIKWY OTABUWY

4. H kataokeuny €vog auTtooXEOIoU HETEWPOAOYIKOU OTaBPOU YaunAou

KOOTOUG PE TN BonBela Tou piIkpoeAeykTr Arduino.

1.4 Aopn gpyaciag

H mmapouca epyacia atroteAital amd TEVTE KEQAAQIQ. 2ZTO TTPWTO, EI0AYWYIKO
KEQAAQIO, YiveTal ava@opd OTnv agia TG METEWPOAOYIOG OTIC AVOPWTTIVES
0paoTnPIOTNTEG KAl TNV £TTIppor) Tou loT, kaBwg e1Tiong TTapouaialovtal 0 OKOTTOG
Kal o1 0TOx0I TNG epyaciag. To deuTepo KEPAAaIo avaAuel To BewpnTIKO TTAaiCI0, péoa
OTO OTTOIO BIEVEPYEITAI N OUYKEKPIYEVN €pyACia. 2ZTO TTPWTO PEPOG YiveTal avapopd
OTOV OPIOHO TNG PETEWPOAOYIAG, OTA QUOIKA PEYEDN TTOU auTr £CETACEl, OTA Opyava
METPNONG TWV QUOIKWY QUTWYV HPEYEBWYV, OTA €idN TWV AUTOPATWY PETEWPOAOYIKWV
OTABUWY Kal OTn XPHon Toug. 210 OeUTEPO PEPOG, EVTOTTICOVTAl KOl avaAuovTtal Ta
BACIKA XOPAKTNPEIOTIKA OCUYKEKPIUEVWY AUTOUATWY HETEWPOAOYIKWY OTABUWY
XOMNAOU KOOTOUG TOU EUTTOPIOU, EVW OTO TPITO JEPOG KATAYPAPETAI KAl AVAAUETAI VO
IKavO Ociyua €PYaAoIWV HE QVTIKEIMEVO MEAETNG TNV KATAOKEUR QUTOOXEDIWV
METEWPOAOYIKWY OTOBUWYV. 2TO TPITO KePAAalo Trapoucoidletal n uebBodoloyia
épeuvag, 6tTou kaBopifovtal Ta PaCIKA €PEUVNTIKA EpWTAMATA, avaAueTal n uEB6odog
€PEUVAG KAl O TPOTTOG OPIOTIKOTTOINONG TOU PBIBAIOYPAPIKOU BEIYMATOG. 2TO TETAPTO
KEPAAQIO YiVETQI N TTAPOUCIOCT KAl O OXOAIOOUOG TWV OTTOTEAECUATWY. 2TO TTEUTITO
Kal TEAeuTaio KEPAAQIO, TTAPOUCIACETAlI TO TTAPAdEIYUA MEAETNG TOU QUTOOXEDIOU

METEWPOAOYIKOU 0TOBUOU e Tn BorBeia Tou pIKPOeAEYKTr Arduino.
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KepdAaio 2 - Otwpntikp OtuegAdimon / BiBAloypa@iki

Avaokotrnon

2.1 MetewpoAoyia

MeTewpoAoyia €ival n PEAETN TNG ATUOCOAIPAG KAl TWV QAIVOPEVWY TTOU
ouuBaivouv péoa oe auth. Tov 6po TTpwToouvavToupue 1o 340 11.X. OTO £pPyO TOU
ApioToTéAN «MeTewpoAoyikG». EKel, OUYKeEVTpWVETAI OAn n yvwon TnG ETTOXNG
OXETIKA YE TOV KaIpd Kal TO KAiga. O 6pog YeTEWPOAOyia TTPOEPXETAI ATTO TNV apxaia
EAMNVIKAR AEEN "ueTEwpOV", PE TNV OTTOIO XAPOKTNPEICOTAV KABE QVTIKEIMEVO TTOU
AIWPEITAI TNV aTHOoPAIPA, OTTWG CUVVEPQA, OTAYOVES BPOXNAG, XOAAQ! KATT. [2]

Av Kal 0710 €pyo Tou, «METEWPOAOYIKA», Ol ATTOWEIG TOU APIOTOTEAN OXETIKA UE
TA ATHOC@AIPIKA @QAIVOUEVA ATTEIXAV ATIO TNV TTPAYMATIKOTNTA KAl KATTOIEG (POPES
épxovrav o€ avTiBeon pe GANEG, opBOTEPES EPUNVEIEC PAIVOUEVWV TTPOYEVECTEPWV
EAAVWV @IAooOQwy, e¢akoAouBouoayv va yivovtal TTANPwWG OTTOOEKTEG MEXPI KAl TNV
emmoxn Tng Avayévvnong (2000 xpdvia apyotepa). Tnv €TToxr €Keivn, N avakaAuywn
METEWPOAOYIKWV Opyavwy, OTTWGS TO UYPOUETPO, TO BEPUOUETPO Kal TO BapOUETPO
€0eoe TIC BAoEIC yia TNV €TTECAYNON OUYKEKPIMEVWY KAIPIKWY PAIVOUEVWY Kal TN
Bepeliwon kKavévwy TNG QUOIKAG TTOU I0XUOUV PEXPI Kal ouEPa. [2]

H avatmuén véwv, KaOAUTEPWY PETEWPOAOYIKWY opyavwy Tov 180 al. €ixe wg
atmmoTéAeopa TNV €EENIEN TNG peTEwpPOoAoyiag. H avakdAuwn Tou ThAéypagou 1o 1843
ETTETPEWYE TN HETAOOON TWV KAIPIKWY TTAPATNPAOEWYV PE OUVETTEIQ TNV KATAVONON TWV
EVVOIWV TNG PONG TOU QVEPOU Kal TNG Kivnong Twv KaTalyidwv. [2] To 1820, n xapagn
TWV TTIPWTWYV HETEWPOAOYIKWY XAPTWV €KAVE @avepry OTnNV TIPALN TNV UTTapén
BapopeTpikwyY cuoTnUATWY oTnVv emi@aveia. Ao 1o 1855 dpxiocav va 1dpuovTal ol
TpwTeG EOVIKEC MeTewpoloyikéG YTnpeoieg. MNa Tnv €TTiTEUEn TNG Ouvepyaoiag
METAEU TWV BIAPOPWY PETEWPOAOYIKWYV UTTNPECIWY KATA TN oUVTAEN XAPTWYV KaAIPOU,
10puUONke 10 1878 0 AIEBVAG MeTewpoAoyikdg Opyaviopog, o otroiog atmd 1o 1950
peTovopdoTnke o€ Maykéouio MetewpoAoyikd Opyaviopo (W.M.O.). [56]

Tn Oekaetia ToUu 1950, OI ETMOTAPOVEG KATAPEPAV VA MPETATPEWOUV TIG
MOONUATIKEG €CICWOEIC TTOU TTEPIEYPAPAV TN CUMPTTEPIPOPA TNG ATHOCQAIPAG OE
Aoyiopiké (ap1BunTikG povTéAA) TTou PTTopoUcE va TPEEEl o€ UWNARG TaxuTnTag (yia
TNV €TTOXH) UTTOAOYIOTEG. AUTO ATTOTEAECE TNV apXr TNG ApIBUNTIKAG TTPOYVWONG

KalpoU. ZAMEPQ, oI METEWPOAOYol afloAoyouv Ta atroTeAéoATA  OIOPOPETIKWV
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aPIBUNTIKWY POVTEAWV YIO VA KAVOUV PETEWPOAOYIKES TTpoyvWwoelS. H eEEAIEN Twyv
PAVTAP KAl TWV PJETEWPOAOYIKWVY dOPUPOPWY EiXAV WG ATTOTEAECUA TNV TTAPOXH EVOG
EUPUTEPOU PACUATOG DEDOUEVWV TTOU EKAVAV TIG TTPOYVWOEIG KAIPOU TTIO OKPIPEIS. [2]

2AMEPA, Ol JETEWPOAOYIKEG TTAPATNPNAOEIC XPENOIMOTIOIOUVTAl VIO TNV
TIPOETOINOCIA  O€  TIPAYHUATIKO XPOVO avOAUOEWV Kalpou, TIPORAEWewWY  Kal
TTPOEIDOTTOINCEWY VIO KAKOKAIPIa, YIO TN MEAETN TOU KAIMATOG, VIO TOTTIKEG AEITOUPYIEG
TTOU £EAPTWVTAI ATTO TOV KAIPO (AEITOUPYIa AEPOOPOMIWY, KATAOKEUAOTIKEG EPYATIEG
o€ 0TePIA Kal BGAacoa), yia TRV udpoAoyia Kail TN YEWPYIKN METEWPOAOYia, KaBWG Kal

yla TNV €peuva oTn HETEWpPOAoyia Kal TRV KAuaToAoyia. [54]

2.2 Ta QUOIKA HEYEDN Kal TO Opyava HETPNONAG TOUG

2TO €TTOMEVO UTTOKEPAAQIO Ba yivel avagopd oTa PBACIKA QUOIKA PEYEBN TTou
MEAETA n emOTANN TNG MeTEWpPOAoyiag, KaBwg Kal oTa BACIKG Opyava HETPNOTNG TOUG.
QoT1600, uttdpxouv TTEPICOOTEPA QUOIKA MPEYEDN, OTTWGS N nAIOKN akTIVOBOAIQ, n

uTTEPILANG aKTIVOPBOAIQ, Ta eTTiTreda dlo&eidiou Tou dvBpaka, Bopupou K.a..

2.2.1 Ogpuokpacia Tou agpa

H Bepuokpacia Tou aépa aTTOTEAEI TO ONUAVTIKOTEPO QUOIKO HEYEBOG Kal TN
BaoIKOTEPN TTAPAUETPO O€ OAEC TIG METEWPOAOYIKEG HeETPROoES. O Tlaykdouiog
MeTewpoAoyikdg Opyaviopog opilel Tn Bepuokpacia Tou aépa wg "Tn Bepuokpacia
TTOU OEiXVEl EVO BEPPOUETPO EKTEDEINEVO OTOV AEPA OE £VA PEPOG TTIPOOTATEUPEVO OTTO
TNV Aueon NAIakr akTivoBoAia” [54].

H Baoikry povada pétpnong tng Beppokpaciag otnv Eupwtrn gival n KAipaka
KeAoiou tTou Baciletal otn d1aoToAr Tou udpapyupou. 2Ti¢ H.IM.A. xpnoigoTrolgiTal n
KAipaka dapevdit.

H Bepuokpacia Tou aépa oupPBoAieTal ye 1o ypdupa T Kal PETPIETAI PE TA
BepudueTpa. Ymdapyxouv 2 1poTTol PHETPNONG TNG, oUP@wva pe Tov WMO: eite €va
BepuOUETPO Va £pOel o€ BEPPUOBUVAUIKI ICOPPOTTIA PUE TO AVTIKEIPMEVO KAl VO UETPNOEI
oTn ouvéxela n Beppokpacia Tou idloU Tou OepUOPETPOU 1 EVOAAOKTIKG va
TTPOCdIOPIOTEl aTTd €va PadIGUETPO XWpPig artraitnon BepuikAg looppoTtiag. Ta
BepudueTpa TTOU  METPAVE TNV ETTIKpAToUOO Bepuokpacoia eival yvwoTd wg

ouvnBiouéva Bepuoduetpa (ordinary thermometers), evw ekeiva TTou PETPOUV TIG
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OKPQiEG BEPUOKPATIES YIO MIO XPOVIKN TTEPIOdO ovoudlovTal péyioTa i eAdxioTa

BepudpeTpa (maximum or minimum thermometers). [54]
2.2.2 ZxeTikn Yypaoia

H pétpnon Tng uypaoiag e€ival atmapaitnTn yia TNV Kataypaern Tng
METEWPOAOYIKAG dpacTNPIOTNTAG. TO TNO OUXVA XPNOIUOTTOIOUPEVO  HEYEBOG
METPNONG TNG uypaoiag eival n OXETIK uypacia, dnAadr, o Adyog % Tng
TTAPATAPOUUEVNG TTIEONG TWV UDPATHWY TOU QEpa TTPOG TNV TTECN TWV UDPATUWYV
KOPEOUOU OE oxéon UE TO vepOd oTnv idla Bepuokpaaia kal trieon [54]. ZupPBoAideTal
ME TO ypduua U Kal HETPIETAI UE UYPOUETPA. YTTAPXOUV BIAPOoPOI TUTTOI UYPOUETPWY,
OTTOU 0 KOBEvag XPNOIYOTTOIED DIOPOPETIKEG APXEG YIA T PETPNON TNG UYPACiag.
Katroieg atrd TIG BACIKEG KATNYOPIEG UYPOMETPWY Eival: Ta PNXavikd (UypOuETPO
TPIXaG, UYPOUETPO BINETAAAIKAG Awpidag), Ta NAEKTPIKA (XwpNTIKOTNTAG, avTioTaoNG,
onueiou dpodoou), Ta WUXOUETPA, T POAPUMETPIKA, TA OTITIKA KAl TA Wn@Iakd

UYPOUETPA.

2.2.3 ATHOO@AIPIKA TTiECN

Q¢ arpgoo@alpikf TTieon o€ pia dedopévn emQAveEIa opieTal n duvaun ava
Movada eTTIPAvEIAg TTOU aoKeiTal AOyw Tou BApoug TNG aTtpooaipag TTavw TG [54].
H iyl ng €€aptdral ammd 10 UWog amd Tnv emM@Avela TnG BAGAacoag, n oTroia
ovopaleral Trieon Mo atpoo@aipag (1 atm). ZTa KATWTEPA OTPWHATA TNG
ATMOOQAIPAG, N TIUA TNG TTiEoNG €ival peyaAuTepn aTrd O,TI OTA avwTEPA. EKTOC atTd
TNV TTPAYUATIKN TTiEON, TTPOoodIopideTal N HETABOARA TNG TTiEoNg, dnAadr N dlagopd Twv
METPACEWV TTiEONG OTNV apXf Kal OTO TEAOG €VOG XPOVIKOU OIQOTANATOG KAl TO
XOPAKTNPIOTIKO TNG Trieong, dnAadr o TPpOTTOC e TOV OTT0i0 HETARANONKE N TTieon péoa
o€ auTto 1o dlIaoTNUa [54]. ZuppoAileTal ye To ypdpua P, yovadeg péTpnong cival 10
hPa 4 1o N/m kai épyava pétpnong civalr Ta BapdueTpa. YTTAPYXOUV QAPKETEG
KATNYOPIEG BapOUETPpWY, OTTWG: YOpPapyupikd PBapdueTpa, avepocldr) PapouEeTpa,
NAEKTPOVIKG BapOueTpa, Bapoypd@ol, BapdueTpa pe cwArnva Bourdon.

2.2.4 TaxuTnTa Kal Kareubuvon avéuou

H taxutnTa Tou avépou gival éva TpIodIACTATO SIAVUCHATIKO PEYEDOG e TUXAIES

OIaKUPAVOEIG HIKPAG KAIMOKAG OTO XWPO Kal TO XPOVO [54]. MoIkiAAEl ue TO UWog TTAVW
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atrd 7O £€0A(OG OTO OTTOI0 PETPIETAI EEAITIAC TNG TPAXUTNTAG TOU £DAPOUG OAAG Kal
TWV ATUHOCQAIPIKWY CUVONKWY TTOU E€TTIKPATOUV TTAvw ammd autd. 1’ autd, ol
METPAOEIG YivovTal ouvrBwg 10 péTpa TTAvw atro 10 €da@og. H TaxuTnTa TOU avEPou
METPIETAI O€ PETPA AVA OEUTEPOAETTTO 1] XINIOUETPA ava wpa ) o€ PiAia ava wpea.

H kartelBuvon Tou avéuou avagEépeTal 0TV KaTeuBuvon atrd Tnv OTToia €pXETAl
o davepog. Metpiétal o€ poipeg (0° €wg 360°) ) oe kaTeuBuvoelg TTuidag (Bopelog,
VOTIOG, AVATOAIKOG, OUTIKOG). Katrola atrd Ta TTio ouvnBiopéva opyava JETpnong tng

TaxUTNTAG KAl KATEUBUVONG TOU AVEUOU Eival TO AVEUOUETPO KAl O AVENODEIKTNG.

2.2.5 Bpoxomrtwon

Q¢ BPoXOTTTWON aVOPEPETAI TO PEYEBOG TWV KATAKPNUVICUATWY UTTO TN HOPPR
Bpoxng tTou TTEPTOUV aTTO Ta OUVVEPQA 1) EVATTOTIOEVTAI OTTO TOV AEPA OTO £00QPOG IA
OUYKEKPIPEVN XPOVIKA TTEPIodO [54]. Movdada pétpnong cival To UYog Bpoxng o€ mm.
Q¢ évraon BpoxOTTwong avagEépeTal 0 puBUOS YE TOV OTToIO TTEQTEI N BPOXN OTO
£€00@Qo¢ o¢ Yo dedopEVN XPOVIKN TTEPIOdO Kal PETPIETAI O€ XINOOTA ava wpa [54]. H
METPNON TNG YiveTal Péow PBpoxoypd@wy (TUTTIKOG BPoxoypdpog, avaTpeTTOPEVOU
doxeiou — tipping bucket, pe CUyion) kal UBPOUETPWY, TA OTTOI PTTOPEI va gival
auTopaToTToiNuéva 1 XElpokivnTa Kal n Baciki Toug Asitoupyia €ival n cguAAoyn Tou

vEPO TNG PBPOXNGS Kal N JETPNON TOu GYKOU TOU.

2.3 MeTewpoAoyikoi oTaduoi

O Maykoopiog Metewpoloyikdég  Opyaviopog  (World  Meteorological
Organization, WMO) avayvwpilel dU0 TUTTOUG METEWPOAOYIKWY OTABUWYV: ToV
Autopato MetewpoAoyiké Z1aBud (Automatic Weather Station, AWS) kai TovV
Autopato MetewpoAoyikod 2Tabuo xaunAou kooTtoug (Automatic Weather Station —
Low Cost, AWS-LC). MNMapakdtw avaAvuovTal Ta BaciKA TOUG XAPOKTNPIOTIKA Kal N

XPNOIWOTNTA TOUG.

2.3.1 Autéparol MetewpoAoyikoi ZTaOuoi

Q¢ AWS opileTtal «0 PETEWPOAOYIKOG OTABUOG OTOV OTTOI0 OI TTAPATNPNOEIG
yivovTtai kai yetadidovral autépatar [54]. H xprion evog AWS augdavel Tov aplBuo kai

TNV agIoTOoTIa Twv eTTiyelwV TTapaTtnprnoswyv. ‘Evag AWS ptropei va gival TTARpwg
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QUTOMATOTIOINKEVOG A MIKTOG, ETTITPETTOVTAG TNV TTPOCOAKN OTITIKWY TTAPATNPEACEWY
atro Tov XpRoTn. KdBe AWS UETATPETTEI TIG HETEWPOAOYIKEG METPAOEIG O NAEKTPIKA
oNpaTa HECW aIoONTpwWyY, ETTECEPYACETAI KOl PJETAOXNUATICEl QUTA TA CHPOTA O€
METEWPOAOYIKG dedopéva Kal HeTadIdEl TNV TTANPOPOPIa TTOU TTPOKUTITEL. [54]

O1 Autéuator MetewpoAoyikoi  ZTaBuoi, oUhewva pe Tov  TMaykdouio
MeTewpoAoyikd Opyavioud, diakpivovTal OTIG ENG KATNYOPIEG:

e Light Automatic Weather Stations yia tTn pétpnon Aiywv PeTapAnTwy,
OTTWG N PPOXOTITWON Kal N BEpPoKpacia aépa

e Basic Automatic Weather Stations vyia T1n pETPNON  «BACIKWV»
METEWPOAOYIKWYV HETPNOEWY, OTIWG N BepuoKpacia aépa, n OXETIKN
uypaoia, n Taxutnta Kal n KateuBuvon avépou, n PPOXOTITWON Kal
KATTOIEG POPEG N ATHOOPAIPIKA TTiEDN.

e Extended Automatic Weather Stations, o1 oTtroiol TepIAapBdavouv
TTPOCOETOUG AIOONTAPES yia TN PETPNON TNG NAIAKNAG akTIVOBOAIag, Tn
didpkela nAlopaveiag, Tn Beppokpacia edAPoOUG, TNV EATUION K.A.

e Automatic Weather Stations pe autopatotroinon Twv  OTITIKWVY
TTapaTnPnoewy: TIpokeITal  yia  Basic 4 Extended AWS 10U
TepIAapBavouv auTduaTn TTAPATAPNON TNG 0PATATNTAG, TOU UYWOUCS TNG
BAoNng Twv oUVVEQWYV Kal TOU onueEPIVOU Kaipou. Ovoudlovtal cuvABwg
AWOS (automated weather observing system) 5 ASOS (automated
surface observing system). [54]

O  Tmaparmdvw KaTtnyopieg TrapEXouv T duvardotnTad  KATAYPOEPNRS Kal
diapiBaong dedopévwyv, XPNOILOTIOIWVTAG TTOIKIAEG HEBGBOUG. [21]

O WMO uTtrooTnpilel 611 o1 oTabuoi TTou kataypdagouv dedopéva eTTi TOTTOU,
XWPIG Kapia autdépaTtn ETAdoon, Xavouv £0a@og TTeIdn Ta dedopéva Toug eV gival
d1aBéoipya og TTpaypaTikd Xpovo evw dev gival duvarn n avixveuon moavng BAGBNG
Tou €€OTTAICOU.

O1 AWS ptropolv va €xouv TTOAAQTTAEG XPAOEIG, OTTWG N IKAVOTToinon
ATTAITACEWV OlIOPOPWYV EPAPUOYWY OTNV OEPOVAUTIKA KOl YEWPYIKA HETEWPOAOYiIQ,
oTnv udpoAoyia Kal oTnV KAIpaToAoyia aAAG Kal TTI0 €EEIBIKEUPEVWV OKOTTWV OTTWG N
QOQAAEIa TNG TTUPNVIKNG EVEPYEIAG, N TTOIOTATA TOU AEPA KAl TwV UOATWV 1) n 0dIK)
METEWPOAOYiIQ.

Tig TeAeuTaieg OEKAETIEG, O APIOUOS TWV AUTOUATWY PETEWPOAOYIKWY OTABPWYV
(AWS) ka1l Twv BIKTOWV £Xel au&nBei onuavTiKa og TTAYKOOMIO €TTITTES0. AUTOUATOI

METEWPOAOYIKOI OTABPOI  XPNOIMOTTOIOUVTAl TOOO OTIG €OVIKEG METEWPOAOYIKEG
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UTTNPETIEG TWV KPATWY OCO KAl O€ TTAVETTIOTAMIA, EPEUVNTIKA IVOTITOUTA KAl IDIWTIKEG
ETAIPEIEG, AVTATTOKPIVOUEVOI OTNV AvAyKn YIO TTUKVOTEPN KATAVOUR TWV KAIPIKWV
TTOPATNPEACEWY Kal CUPMBAANOUV OTnVv €TTEKTAON KAl dIddoon uwnAdTEPNG TTOIOTNTAG
KalpiIkwy dedouévwy. Ta Oedopéva autd €ival armmapaitnTa oTnv £PEUvVA TTOU
TTPAYMATOTIOIEITAI TTAYKOOMIWG yIa TOUuG KIVOUVOUG Kal TIG TTEPIBAAAOVTIKES KOl
KOIVWVIKOOIKOVOMIKEG  ETTITITWOEIG TTOU  ETTIPEPOUV Ol OKPAIEG METEWPOAOYIKES
ouvOnkeg. [33] Zmng H.M.A. kai otov Kavadd, o apiBudg Twv I8IWTIKWYV
METEWPOAOYIKWY OIKTUWV dpxioe va aufdverar ammd 1 OekaeTia Tou '80, TTPOG
IKOVOTTOINON TWV QVOYKWY TTOU TTPOEKUWAV OTN YEWPYIa Kal ouvexifeTal €wg Kal
onpeEPa OTTOU VEQ EPEUVNTIKA BEpaTa EpXovTal OTO TTPOCKKVIO, OTTWG N AVTIUETWITION
TWV KAIJATOAOYIKWV Kal TTEPIBAAAOVTIKWYV TTPOBANPATWY [33].

O Muller et al, 2013 TOvIOE TN onuacia avaTmTu¢ng TTPWTOKOAAOU AUTWYV TWV
OIKTUWV, WOTE va KaBIEpWBOUV KOIVEG KATEUBUVTHPIEG YPAUMES KAl VO €Ea0@AAIOTOUV
uwnAng toidétntag dedopéva [33]. O KABOPIOPOS Twv TTPOTUTTWV Kal BEATIOTWVY
TIPOKTIKWY YIA TIG KAIMATIKEG TTapaTnpAoelg yivetal ammoé Tov WMO. Ta mrpdTutia autd
KOAUTITOUV €va eupU @QACHA TITUXWV TWwV KAIYATIKWY TTAPOTNPAOEWY, OTIWG O
KaBopIiouodg Tou €AAXIOTOU OUVOAOU KAIMATIKWY OTOIXEIWV TTOU  TTPETTEl  va
TTapaTtnEouvTal / JETPOUVTAI OTNV ETTIPAVEIQ, OTO UTTEDAPOG KOl OTOV aépa, O TUTTOG,
n TTOIOTNTA KAl TA XAPOKTNEIOTIKA TWV OpyAvwyv MPETPNONG, N XwpobEéTnon Twv
KAIJATOAOYIKWYV OTABPWY, O OXEOIAOUOG TWV KAIJATOAOYIKWY OIKTUWV KOl TwV
d1adikaoiwy yia Tn A&IToupyia Twv oTaBuwv Kal Tou dIKTUou. lNa tnv KaAuywn 6Awv
Twv TITuXwv o WMO avémrtuge pia oeipd  amd  TEXVIKEG  AVAQOPEG,
oupTTEPIAAPBavouéVWwY  0dNywyY, EYXEIPIBIWY  Kal  eyYPAPWY  KATEUBUVTAPIWY
YPOUUWY.?

21nv EAANGOQ, TO IvoTiTouto Epeuvwyv lMepiBdAAovTtog kal Biwoiung Avarrugng
(IEMBA)? dnuiolpynoe 10 2006 éva OXETIKA XAPNAOU KOOTOUG JIKTUO ETTIVEIWY
METEWPOAOYIKWYV  OTOBUWV HPE OTOXO TNV KAAuwn OANG Tng  XWpag

(ouptreplIAauBavopévwV  TWV  TTOAUAPIBUWY  EAANVIKWV  vNOIWV) HE HETAdOON

2 https://community.wmo.int/en/standards-and-requirements-climate-observations

3 To IvaTitoUto Epeuvwv MepiBdAhovTtog kai Biwaiung Avamtugng (IEMBA) sival éva atré Ta Tpia
IvaTiTouta Tou EBvikoU AoTtepookoTtreiou ABnvwv. 16p0bnke To 1846 Kal ATTOTEAECE TNV TTPWTN
METEWPOAOYIKI UTTNPETIQ TNG XWPAG, AEITOUPYWVTAG éva OIKTUO PETEWPOAOYIKWY OTABUWY a€ OAN
TNV EMKPATEIN. ZHPEPA Ol HPACTNPIOTNTEG TOU KAAUTITOUV £va eupU @Aoua, OTTwG n TTPpOyvwon
KaIpoU pe auyxpova apiBunTIKa HOVTEAQ, N avATITUEN VOGS OUVEXWG ETTEKTEIVOUEVOU DIKTUOU
QUTOVOU WYV PETEWPOAOYIKWV KAl OKTIVOUETPIKWY OTABUWY, N EQApPoyr TTOIKIAWY KAIUATIKWV
povTéAwv (Regional Climate Models — RCMS) yia Tn HEAETN TWV ETTITITWOEWY TNG KAIMATIKAG
aAAayAG, N KATAYPAPHA EKTTOPTTWV agpiwy BepuoknTTiou yia Tn Slapudpewon €BVIKAG EVEPYEIOKAG
ToAITIKAG (https://www.iersd.noa.gr/en/istoria-iepval)
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oedouévwy pEow diadikTuou. To diktuo autd avagEpetal wg NOAAN (NOA Automatic
Network). Zupewva pe otoixeia Tou 2022, meplhaupaver 513 oTabuoug, e

YEWYPOAQPIKN KaTavoun OTTwg TTapoucialeTal otnv Eikova 1.
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Eikéva 1: H yewypa@Ikn Karavour Twv UETEWPOAOYIKWY oTaBuwv*

Ta dedopéva Tou NOAAN, 1000 o€ TTPAYHATIKO XpOvo OC0 Kal apxeloBeTnuéva,
XPNOoIJoTTolIouvVTal PETAEU AAAWV yia Tn PEAETN TOu aOTIKOU TTEPIBAAAOVTOG, TNV
KATavonon Twv €VIOVWY KAIPIKWY QAIVOPEVWY KAl TwWV ETTITITWOEWY TOUG OTNnV
KOIvwvia, TNV €MKUpwWOoN Kal €TaAnBeuon poviéAwv. EmITTAEov, xpnoigotrolouvTal
OTOV TOMEQ TNG YEwpPYiag, OxI JOVO yia TOV KOBOPIOPO TOU TOTTIKOU MIKPOKAINOTOG
OTTOU €ival EYKATEOTAPEVOG O OTABUOG AAAG Kal yia TV a&loAdynon Twv ETTITITWOEWY
TWV KAIPIKWVY OUVONKWV OTIG KOANEPYEIEG, OTOV KATAOKEUAOTIKO TOMEA, OTIC
AOQAMNIOTIKEG €TAIPEIEG K.ATT. [33].

O T10TM0G¢ TWV OoTABUWYV TToU XpnoiyotroioUvTal oto diktuo NOAAN ecivar Davis

Vantage Pro 2 kai TrepIAauBavouv aiobnTripeg yia Tnv JETPNON TnG BepUoKpaaiag,

4 Ta ypwparta cupBoAilouv Ta dIAPOPETIKA YEWYPOPIKA diapepiouara. [35]

23



TNG uypaaoiag, Tng dieuBuvong Kal TaxuTnTag Tou avéuou, Tng PPoXOTTwaong, Tng

ATHOOQAIPIKAG TTIEONG Kal TG NAIOKAG aKTIVOBOAIOG. H Kataypa®r Twv PETPHOEWY,

ouviBwg, TrpayugatoTrolEiTal Pe XPovikd PrApa 10 Aetrrwv kal e 10 idlIo BrApa

KatayxwpouvTal ol HETPROoEIG 0T Baon dedouévwy [55]. O Mivakag 1 Tapoucidlel Ta

TEXVIKA XOPAKTNPEIOTIKA TwV oTaduwyv Tou dikTuou NOAAN.

EUpog AlakpITIKA
Mapdperpog | Eidog aicBnthpa i i Akpipela ATrékpion
Asgitoupyiag IkavéTnTa
] HAEeKTPOVIKOG - ] 10 éwg 12
O¢puokpaaia -40 €wg +65 °C 0.1°C +0.3 °C
oiodog trupitiou PN sec
. HAEKTPOVIKOG - ] 50 éwg 60
Yypaaia . 1% €wg 100 % 1% 2%
TTUKVWTAGS QIAY sec
AigtBuvo AvePOOEIKT - 25 ¢éwg 3
1 g ne 0 éwg 360° 1° +3° °
avéuou MNoTevoidueTpo sec
Taxutnta KutreAAo@6po pe |1 éwg 80 m/s, | 0.1 m/s, 1 25 €wg 3
15% max
avéuou payvnTiké SIaKOTITN 1 €wg 320 km/h km/h sec
AvaTtpetrdéuevou
o 20 éwg 24
Bpoxotmtwon | doxeiou (tipping | 0 £éwg 6553 mm 0.2 mm +3-4%
sec
bucket)
ATuoo@aIpIKN
] HAEKTPOVIKOG 540 €wg 1100 hPa | 0.1 hPa 1.0 hPa 60 sec
Tieon
Pwrodiodog
HAilakn . . . 50 twg 60
TupITiou pe dlaxutn | 0 éwg 1800 Wm2 | 1 Wm2 5%
akTIVOBOoAia sec

(400-1100nm)

lMivakag 1: Texvikd xapakTnpIioTIKa Twv autouarwyv arabuwv tou oiktTuou NOAAN (Davis
Instrumetns, PR57, January 2020)°.

° [55]
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Eikéva 2: lMapadeiyuara UETEWPOAOYIKWY OTaBuwWVe

2.3.2 Autéparol MetewpoAoyikoi ZTaduoi XaunAou Kéotoug oTo gutrépIio

H péTpnon Twv KAIpIKWV QAIVOUEVWY, IOTOPIKA, YiVOVTaV OTTO ETTAYYEAUATIKOUG
- ETMOTNMOVIKOUG HETEWPOAOYIKOUG OpPYyavIOUOUG. 2Tnv  TeAeuTaia  OeKaETIaq,
KATaypa@eTal £vag augavouevog aplBuog Autopatwyv MeTewpoloyikwy ZTaBuwv
XOauNAoOU KOoTouG. MNpokerTal yia Tov OeUTEPO TUTTO PETEWPOAOYIKWY OTABUWY, TTOU
avayvwpicel o MNaykoéopiog MetewpoAoyikdg Opyaviopos. XpnoipgoTroloUvTal, KUpiwg,
QTTO XOUTTIOTEG HETEWPOAOYOUG 1] IBIWTIKES ETAIPEIES KAI TO KUPIO XAPAKTNPIOTIKA TOUG
gival TO XauNAOTEPO KOOTOG XPNong Kal ayopds, n XaunAdtepn katavaAwon

EVEPYEIOG, N duvaTOTNTA PETADdOONG OEOOUEVWV O€ TTPAYUATIKO XPOVO (ME i XWpPIg

° [55]
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oUO0TNPA KATaypa@ng) Kai To JIKpO péEyeBOg Toug [54]. Ouwg, n xprion NAEKTPOVIKWYV
Kal a100nNTAPWY TToU TTapAyovTal ATTO KOTAOKEUQOTEG XWPIG EKTETAPEVN EUTTEIPIA OTIG
METEWPOAOYIKEG PETPNOEIG KAl XWPIG KATTOIO TUTTOTTOINON, KABIOTOUV TNV TTo10TNTA
TWV O€SONEVWV TTOU GUAAEYOUV Au@IAEYOuEVN. [21]

O1 Autouatol MetewpoAoyikoi ZTabuoi xapnAou kKdoToug diakpivovtal o 3

KATNyopicg, ouugwva Pe Tov MNMaykdopio MetewpoAoyikd Opyaviouo:
e Compact (Zuptrayng)
e All-in-one (OAa o¢ éva)
e Stand-alone (Autévopog)

Ta BaoIKd XapaKTNPIOTIKA KAl N AEITOUpyia Twv OTABPWY Kal T TTAEOVEKTHUATA
KAl YEIOVEKTAPATA KABE KATNyopiag avaAuovTal TTapakaTw.

O Compact (Zuptrayng) Autopatog Metewpoloyikdg Z1aBuog (Compact
Automatic Weather Station — Compact AWS) aTtroteAgital cuvhBwg atmmod €vav 1070,
Mia Bdon ki évav oTUAO uE Bpaxioveg oTAPIENS TWV opydvwy PETPNONG KAl ouviBwg
éva ePUAPIO yIa TNV OTTOBNKEUON ETTECEPYOOTH KAl TPOPODOTIKOU (eIkOva 3). Eival
TTOPOUOIOI  UE TOUG  ETTAYYEAPATIKOUG HETEWPOAOYIKOUG OTOBUOUG HETPNONG.
XpnaoigoTtroiolv, ouvABwg, HEMOVWMEVA Opyava yia KABe ueTafAnTr, IKava va
BaBuovounBouv, va puBuicToUV Kal VO QVTIKOTAOTAB0UV JEUOVWHEVA, AV XPEIAOTEI.

Opiopévol €xouv duvaToTnTa KaTaypa®ng Kal HETAdoong dedopévwy. [54]

Ly

Eikéva 3: MNapadeiyua compact AWS’

O All-in-One (OAa ot €éva) Autopatog MeTewpoAoyikdg ZTaBuog ouvhRBwg
mepIAauBavel dpyava PETPNONG BepuoKpaciag, OXETIKAG uypaoiag Kal TTEoNG HE
duvatoTnTa TTPOOBNKNG Kal GAAwV opydvwy, OTTWG TaxUTNTAG KAl KaTeuBuvong
avépou, BpoxotmTwong, NAIaknSG akTivoBoAiag. O épog «all-in-one» avagEpeTal oTa

OTOIXEIO TOU OPYAVOU PETPNONG EVOG OTABUOU XauNAOU KOOTOUG KAl aQUTO Onaivel OTI

7 [54]
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Exel oxedlaoTei WoTe va ammoTeAolv eviaia povada, n otroia TotroBeTeiTal TTAvw O€
oTUNo. Opiopéva povtéAa TTapéxouv Tn duvatdTNTa KATAYPAQPNS Kal PeTddoong
TTEPIOPIOPEVOU Oykou Oedopévwy. lMa Tnv Trapoxn evépyelag, TrEPIAAPBAvouv
ouvnRBwg eTTavVOQOPTICOPEVEG UTTOTAPIEG, OI OTTOIEC CUMTTANPpwWvovTal atrd HIKPO

nAlaké panel [54].

Eikéva 4: Mapaderyua all-in-one AWS?

O Stand Alone (Autévopog) AutépaTtog MeTewpOAOYIKOG ZTABUOG XPNOIUOTTOIEI
Internet of Things (IoT) ouokeuég, eugurl dnAadr Opyava Tou peTadIdOUV
TTANPOYOPIEG OE KEVTPIKOUG servers, XPNOIJOTToIWVTAG XAMNAR 10XU Kal XaunAo
eupog Cwvng péow wi-fi, Bluetooth ) dieTragwy diadikTuou. YTTApxEl, €TTioNg, £vag
OIAPKWGS AUEAVONEVOG APIBUOGS EQAPUOYWYV OE KIVNTA TNAEQWVA TTOU HETPOUV KAIPIKEG
TapapéTpoug [54]. H Mo ouvnBiopévn didtagn 1Tou XPNOIYOTIOIEITAI OE QUTOV TOV
TUTTO METEWPOAOYIKWY OTABUWYV yIa TNV avaTTuén Twv dia@opwy opyavwy Tou gival
n TommoAoyia aoTépa. KaBe cuokeun pETpnong ouvoEeTal O€ Eva KEVTPIKO KOWUPO, o
OTTOI0G AEITOUPYET WG aywyodg yia TV atroBrikeuon Kal JeTadoon Twv uNvupdtwy. [21]

O1 peTewpoAOyIKOi OTABUOI TwV  TTOPATTAVW  KATNYOPIWV  TTAPOUCIAlOUV
TTAEOVEKTAMOTA KAl JEIOVEKTHATA KaI N ETTIAOYF TOUG aTTd TOV XPNOTN YiveTal avaloya
ME TN XPNOon yia TNV oTToia TTpoopifovTal.

Ta All-in-one ouotiuata €xouv oxedlaoTei yia va eivalr eUKOAa oTnv
EYKOTAOTOON KAl TOV XEIPIOPO, OPWG, N TTOI0TNTA TWV PETPAOEWV TOUG UTTOPEI VA
ETTNPEACTEI ATTO TO YEYOVOG TTWG OAA T Opyava PETPNONG €ival CUYKEVTPWHEVA O€
MIa gviaia povada, Xwpig va JTropouv va eKTEB0UV CwaTA OTIC KAIPIKEG OUVORKES Kal
ME KivOouvo kdTrola épyava va eTnPeAlouV TIG HETPNOEIG TwV UTTOAOITTWYV. 'Eva dAAo
BaoIko peloVEKTNUA TOug gival OTI €dv KATTOI0 aTTd Ta Opyava XoAdoel, 16t OAn n

MOvAda XpeIAleTal ETTIOKEUN 1 avTiKatdoTaon. Etmiong, Adyw Tng moidtntag tng

® [54]
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KATOOKEUAG TOUG (TTAAOTIKG e€apTtriuaTta) v @nuifovTal yia TNV avOEKTIKOTNTA TOUG
OTIG KAIPIKEG OUVONRKEG, evw Oev TTEPIAAPBAVOUV TN duvATOTNTA XPrONG EWTEPIKAG
TTOPOXNG PEUMATOG, N OTToid O¢ TOTTOBETiEg PE MIKPN 1 KaBOAou nAlogdaveia gival
atrapaitnTn.

Ta Paoikd TAcovekTAuata Twv Compact AWS eivar 611 ptmopouv  va
XPNOIJOTTOINOOUV ~ Opyava  Tou  guTTOpiou, TTpoo@épouv T duvatdtnta
QVTIKATAOTOONG EAATTWHATIKWY 1 XAAAOUEVWY OPYAVWY Kal ETTITPETTOUV KAAUTEPN
dlapdpewaon TG B€ong Toug. AvTiBETA, N KOTAOKEUR TOUG gival EAa@PUTEPN Kal KATA
OUVETTEIO AIlYOTEPO QVOEKTIKA) O€ €VIOVEG KOIPIKEG OUVONKEG Ot OXéOon ME TOUG
ETTAYYEAUATIKOUG  UETEWPOAOYIKOUG OTABPOUG. [lepIAauBavouv  AOYIOUIKO  TTOU
EMTPETTEI TN OUAAOYH, METAdOON Kal EUPAVION TWV HETEWPOAOYIKWY OEQONEVWV.
OAoéva Kal TTEPICOOTEPOI KATAOKEUAOTEG TTAPEXOUV UTINPETIES cloud yia Tnv cuAAoyn
Kal atroBrikeuon dedopévwy, evid atmoaTéEAAoUV oTaTIoTIKG dedopéva Ta oTToia gival
TTpooBdoiya €ite pEOw TTEPINYNTH €iTe MEOw Trapexouevou APIL. Autd divel Tn
duvatoTnTa TTAPAAANANG Kal atrd OTTOUBATTOTE XPRONG TWV EQOUEVWV ATTO TTOAAOUG
XPNoTes. QOoTOC0, TO AOYIOHIKO QUTWV TWV CUCTNPATWY EAAXIOTOTIOIEI TIG ETTIAOYEG
TWV XPNOTWV VA ETTEKTEIVOUV T SIKTUWOT Toug hE GAAa cuoTrpara AWS. [54]

O1 Stand Alone AWS Ttrpoo@épouv Tn duvatoTnTa BEATIOTOTTOINONG TNG B€0NG
TOUG KaBWG Kal TNG ETTIAOYAG TWV ETTINEPOUS OpYyAvwY TTou Ba To atroTeAouv. QoTO0O0,
n Aciroupyia Kal n dlAXEIPION QUTWY TWV CUCTNUATWY PTTOPEI VA YivEl TTEPITTAOKN.
Noyw Tou OTl o1 loT T1exvoloyiec eival K&t TTPOo@aATO Oev BewpouvTal TOCO
doKiyaouéva ouoTtriuata 6oo Ta dAAa duo (all-in-one kai compact). O1 eTTayyeAuaTieg
KATOOKEUAOTEG PETEWPOAOYIKWY Opydvwy gival o€ apxIKO oTédio 6oov apopd Tnv
TTapaywyr €I0IKWV opyAavwy yia auTh TNV KaTnyopia, JE ATTOTEAEOHUA O,TI UTTAPXEI
oTnVv ayopd va TIPOEPXETAlI ATTO KATAOKEUAOTEG XWPIG EKTETANEVN EUTTEIPIA OTIG
METEWPOAOYIKEG METPNOEIG TTOU Onuaivel OTI Ta dedOPEvVA TTOU TTPOKUTITOUV Eival
au@IiBéAou ToidTNTag. ' autév Tov Adyo, o T[laykdopiog MeTewpoAoyikdg
Opyaviouog Bewpei OTI, TOUAGXIOTOV OKOUA, OTOXEUOUV OTNV EPACITEXVIKN KAl OIKIOKN)
ayopd kai dgv gival KatdAAnAa yia xprion ammé MetewpoAoyikoug Opyaviopoug [54].

2uvoyicovtag, ol Autopartol MetewpoAoyikoi ZTaBuoi xaunAou kooToug Oa
MTTOpOUCAV va E€ival PEPOG €VOG ETTAYYEAMATIKOU HETEWPOAOYIKOU OIKTUOU €QV
karavonBouv ot BABog ol Treplopiouoi oTnv amodoon Kal Asiroupyia Toug. O
BaoIkOTEPOG AOYOG €I0aYWYNG Kal XPAONG TOUG OTA METEWPOAOYIKA diKTUa €ival OTI
AOYyWw TOU pEYEBOUG Kal Tou KOOTOUG TOUG WTTOPOUV va TTPOCQEPOUV augnon Tng

TTUKVOTNTAG Twv onueiwv trapatipnong [54]. H Tukvry KAAUWn TTEPIOXWV ME
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Autoupatoug MeTewpoAoyikoug ZTaBuoug eivalr  aduvarn, Kabwg TO KOOTOG
EYKATACTAONG TOUG €ival HEYAAO Kal aTTAITEITAI ECEIBIKEUPEVO TTPOOWTTIKG TOOO yia TN
AeIToupyia 600 Kal yia TN ouvtApnor Toug. [44] ETiong, o1 €TmayyeAPOTIKOI Kal
ETMOTNPOVIKOI  OTABPOI  TTOU  TOTTOBETOUVTAI OE  €PEUVNTIKOUGC  OpPyaviououg,
TTAVETTIOTAMIA, AEPODOPOMIA, OVTAG OUXVA O€ JAKPIVI OXETIKA atTé0oTAO0N ATTO onuEia
evOIOQEPOVTOG EVOEXETAI VA KATAYPAQPOUV TIUEG TIOU OEV  AVTIOTOIXOUV OTNV
mpaypaTikdéTnTa [10]. 'Eva akoun onuavtikd TTAcovEKTNUA Twv AWS-LC cival n
duvatdTNTa ATToBAKEUONG KAl SIAVOUNG TwV OEOOUEVWY OE HEYOAUTEPN KAIUOKAO KAl N
AN Kal ouykpion 6€douEVV TTOAWY ETWV YIA PIO CUYKEKPIPEVN TTEPIOXN 1N B€on
[10]. QoTdo0, {nNTAUOTA TTOU A@OPOUV QTTAITACEIC TWV XPENOTWV VIO TTOIOTIKA
dedopéva, To KOOTOG 0€ avBpwTTIVO SUVANIKS YIa TRV CUVTHPNCT TOUG, Tn AsIToupyia
Kal TTapakoAouBnaor) Toug TTPETTEl va An@Bouv uttdywn oTo OXeBIAOUSO TOU GUVOAIKOU
OIKTUOU. [54]

2.3.3 O1 autooxédiol Autopartol MetewpoAoyikoi ZTaOuoi YaunAou

KOOTOUG

O1 auTooX£DI01I QUTOUATOI HETEWPOAOYIKOI OTABOI XapnAoU KOGTOUG PTTOPET va
ATTOTEAECOOUV HIO TTOAU KOAR €VOAAOKTIKR) €TTIAOYF] XAMNAOU KOOTOUG yia OO0UG
eMOuUPOUV va éxouv TTPOoBacn Ot TOTTIKEG KAIPIKEG TTANPoPopieG. H KaTtaokeun
QUTOOXEDIWV OTOBUWY EMTPETTEl TRV TIPOCAPHOY TWV  XOPAKTNPIOTIKWY  Kal
METPACEWYV CUPPWVA HE TIC avAayKeg Tou XpnoTn. MNapakdtw akoAouBouv Ta Bacikd
TMAMOTA aTTO Ta OTTOIa ATTOTEAOUVTAI Ol AQUTOOXEDION METEWPOAOYIKOI OTaBUOI TToU
egeTadovTtal oTnV TTapouca epyacia 6oov agopd ToV ETTECEPYAOTH, TOUG AICONTHPEG,
TO AOYIOMIKO, TNV ETKOIVWVIQ, TNV TIPOPBOAN Kol METAPOPA TWV OEDOUEVWV.
Ava@épovTal Ta BacIKG TOUG XOPOKTNPIOTIKA Kal TrapoucialovTtal he Tn BorBeia

€IKOVWY TTOU avakThBnkav atrd 1o d1adikTuo.

2.3.3.1 EmelepyaoTig

O1 utté e&étaon auTooxEDIOI PETEWPOAOYIKOI OTABUOI XPNOIKMOTTOIOUV TOUG
TTOPAKATW ETTECEPYAOTEG:

MAaT@opua Arduino

H mAaT@bpua Arduino €ival avoikToUu KwoIKa, TTPO0PEPOVTAG EUKOAEG AUCEIG

QUTOMATIOPOU TOOO O¢ €TTITTEOO UAIKOU 00O Kal Ot ETTITTEDO AOyIOPIKOU. AI0BETEl
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MEYAANn TToikiAia TTAakeTwv (boards), avdAoya pe TIGC avaykeg KABe uAotroinong. H
TIAGKETA TTEPIEXEI TOOO AVAAOYIKEG OO0 KAl WNPIOKEG €I00D0UG Kal £5OD0UG, YIa TN
ouvdeon aiodnTripwy, KIvNTHpwy, PpeAE, oBovwy K.a. O1 dlooTAoEIg TToIKIAOUV aTTO
45mm x 18mm (Arduino Nano) £éw¢ 101mm x 53mm (Arduino Mega).

O TTPOYPAUMATIONOG YiveETal JECW UTTOAOYIOTH], O€ AOYIOMIKO AVOIKTOU KWOIKA
(Arduino IDE). H ouvdeon yivetal yéow kaAwdiou USB. MeTd Tov TTpOYypPaNPATIOUO,
n TpoPodocia TNG TTAAKETAG TTpayuaToTTolEiTal €iTe aTTd TN BUpa USB eite avegdptnta
ME Téon €wg 12v.

2XETIKA YE TO KOOTOG, Ol UN AUBEVTIKEG TTAAKETEG EEKIVOUV ATTO TTEPITTOU 6€ Kal

@Oavouv péxpl 15€, evw ol auBevTIKEG gival ouvnBwg 10-15€ akpIBOTEPEGS.

Eikéva 5: MAakéreg Arduino®

MapdAAnAa, uTtdpxouv OpPKETEC TTAOKETEG  €TTEKTOONG  (Shields) TTOU
TOTTOBETOUVTAI ETTAAANAQ KOl TTPOCPEPOUV ETTITTAEOV duvaTOTNTEG, OTTWG GPS, Bupa
Ethernet, peA€ k.a.

9 https://www.kodlamaegitimi.org/robotik/arduino/arduino-nedir-nerelerde-kullanilir/
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Arduino Mega 2560 Rev3

Arduino Nano

Arduino Uno Rev3
ﬁ) .

EUpog Tiywv $6-$20 $10-$36 $10-$20
AilaoTdoeig 68mm x 53mm 101mm x 53mm 18mm x 45mm
Bdapog 259 379 79
EmeCepyaoTnig ATmega328P ATmega2560 ATmega328
Clock speed 16 MHz 16 MHz 16 MHz
Mvrpun Flash 32KB 256KB 32KB
EEPROM 1KB 4KB 1KB

Ynolakég Eio./EE. | 14 54 22

AvOoAOYIKEG

Eio./EE. 6 16 8

Mivakag¢ 2: Texvika xapaktnpioTik@ Arduino boards

MAaTt@opua Raspberry Pi

H mAat@opua Raspberry Pi armmoteAei pia dnpo@iAr emAoyy 1600 yid

EPACITEXVIKEG UAOTIOINOEIG QUTOPATIOMOU OCO0 KOl WG AUTOVOUOG NAEKTPOVIKOG

UTTOAOYIOTNAG.

Eival xapnAou kb6oToug, HIKpWV BIACTACEWYV (OTO PEYEDBOG TTIOTWTIKAG KAPTAG) KAl £XEI

BUpeg USB ka1t HDMI yia oUvdeon TTEPIPEPEIOKWY TUOKEUWV (TTANKTPOASYIO, TTOVTIKI,

086vn k.a.). O xpARoTng pTTopei va 1AonynBei oto diadiktuo, va avatrapayayel HD

Bivieo aAAG kai va eykataoTioel epappoyég, ommwg Office. ‘Exel Tn duvartdtnta

oUVOEONG ME KAUEPES KAl 0OOVES aPnG Kal €XEl HEYAAO €UPOG BIOBECINWY KAPTWVY

ETTEKTAONG YIA UAOTIOINCEIG TTOU QQOPOUV TNAEOTITIKO ONA, ETTEEEPYATia rxou,

uvAotroijoeig loT. AlatiBetal éva TTARB0G SIa@opPETIKWVY eKOOTEWYV, avaloya HE TIG

QVAYKEG TOU XPNOTN. Ta BACIKA TEXVIKA XOPAKTNPIOTIKA TOU €ival:

KoéoTog: 40€ €éwg 75€

Emegepyaotic: Broadcom BCM2711, quad-core Cortex-A72 64-bit SoC @
1.5GHz

MvAiun: 1 GB éwg 4GB

2uvoeoiuotnta: 2.4 GHz kai 5.0 GHz IEEE 802.11b/g/n/ac wireless LAN,
Bluetooth 5.0, BLE, Gigabit Ethernet, 2 x USB 3.0, 2 x USB 2.0

10 https:/iwww.cableworks.gr/
11 https://grobotronics.com/arduino-mega-2560-rev3.html?sl=en

12

http://t0.gstatic.com/images?q=tbn:ANd9GcRzcxLKUvDnMuef9c72b29gwuY8mD31JcxkSCNz9xt3c8

lajFYu
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®upa Micro SD

2 Bupeg micro HDMI

Tdaon Aeitoupyiag: 5v

O¢epuokpaaoia Asitoupyiag: 0°C €wg 50°C

Eikéva 6: Raspberry Pi 43

MikpoeAeykTAg STM32
O MikpoeAeyktic STM32 Baaciletar otov emegepyaoTtry ARM Cortex-M3 e

ouxvotnTa £éwg 72MHz. Baoikd Tou xapaktnpIoTIKA gival:
e 512 KB pvAun Flash

e 2 12bit ADC
e 2 12bit DAC
e 3 16bit timers
e PWM timer

Eikéva 7: O MikpoeAeyktri¢ STM32

13 https://www.amazon.com/Raspberry-Model-2019-Quad-Bluetooth/dp/BO7TC2BK1X
14 https://www.hellasdigital.gr/electronics/microcontrollers/stm32-arm-system-development-board-
stm32f103c8t6/
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2.3.3.2 AioBnTRpeg

Mia &eUTepn Katnyopia €gapTNUATWY OTTAPAITNTWY yIia Tn A&IToupyia Twv
oTabuwy gival o1 alodnTtpPES, o1 oTToiol avAAoya Tou TI HETPOUV BIaKPivovTal OTOUG

TTOPOKATW:

1. AioBnTApec Bepuokpaaiac Kal uypaaiac
DHT11

O aioBnmipag DHT11 atroTteAei pia TTpooITr Kal AEITOUPYIKE ETTIAOYH YIa OTTOIOV

EMOUPE va €xel BAOIKN, EPATCITEXVIKN, METPNON KAl KATAYPAPH BEPUOKPACIiag Kal
uypaciag. AtroteAeital ammd dUo pépn: Evav xwpenTiké aiobntipa uypaciag Kal éva
thermistor. AkOun, TePIEXEl €va ATTAO KUKAWUA VIO PETATPOTI TOU avaAoyikou
ONPATOG O YNPIAKO, TO OTTOI0 £EAYETAl. TEXVIKA XOPAKTNPIOTIKA TOU Eival:

o ECaipeTIKa pIKpO KGOTOG (0,70€-1,00€)

e EUpog Acitoupyiag: 3v-5v (CUVETTWG CUPPBATOG PE TTOAAEG UNOTTOINOEIG)

o KartdAAnAog yvia pétpnon uypaciag 20% £wg 80% pe akpiBeia 5%

e KardAAnAog yia pétpnon Beppokpaaciag 0°C £wg 50°C (£2°C akpifeia)

o PuBudécg derypatoAnuyiag (sampling rate) 1 Hz

e MéyeBog: 15.5mm x 12mm x 5.5mm

Eikéva 8: O aiobnripas DHT111° 16

DHT22
O aioOnmpag DHT22 poipadetal apKeTA KOIVA XOPAKTNPIOTIKA ue Tov DHT11.

Eival o akpifog kal eyaAUTEPOG o€ HEYEBOG AANG TTPOCPEPEI HEYAAUTEPN aKpiBEIa

15 https://www.devobox.com/el/enviromental/110-dht11-digital-humidity-temperature-sensor.html
16 https://topelectronics.gr/electronics/sensors/temperature/dhtl 1-digital-temperature-and-humidity-
sensor/
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Kal JeyaAuTepo eUpog. ‘Exel pubuod deiypatoAnyiag 0,5 Hz, kAT TTou dev atraoyoAEi
o€ JETPAOEIG BEPPOKPATIAG VIO HETEWPOAOYIKOUG OKOTTOUG. TEXVIKA XAPAKTNPIOTIKA:
e Mikpo kbéoT0G (1,30€-2,00€)
e EUpog Acitoupyiag: 3v-5v
e KardAAnAog yia pétpnon uypaciog 0% £wg 100% pe akpifeia 2%-5%
e KatdAAnAog via pétpnon Beppokpaaciag -40°C éwg 80°C (x0,5°C akpifeia)
o PuBudg derypatoAnuyiag (sampling rate) 1 Hz

e MéyeBog: 15.5mm x 12mm x 5.5mm

Eikéva 9: O aiobnripag DHT221" 18

LM35

O aioOnmpag LM35 cival avaloyikdg, ue Baoikég diapopég atmd Toug DHT11,
DHT22 1o peyaAuTepo eUpog Bepuokpaaciag Kal JEyaAUTEPO eUPOG TAONG AEITOUpPYIaG.
Xpnoipever yia gétpnon Hovo Bepuokpaciag. TEXVIKA XOpaKTNPIOTIKA:

e Mikp6 kéoTOG (0,30€-0,80€)

e EUpog Acitoupyiag: 4v-30v

e EUpog Beppokpaaoiag -55°C éwg 150°C (0,5°C akpifela otoug 25°C)

Eikéva 10: O aiobnmpag LM35*°

17 https://electropeak.com/sensor-dht22-1
18 https://my.cytron.io/p-dht22-sensor-module-breakout
19 https://www.electronicwings.com/sensors-modules/Im35-temperature-sensor
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2. AioBnTNpec BApOUETPIKNG TTiEONC
BMP180
O aicbnmpag BMP180 tng Bosch xapaktnpifetal ammd uywnAn akpifeia kai

aglomoTia. ETmKoIvwvEl PJE TOV MIKPOETTEEEPYAOTH] HEOW TOU TTPWTOKOAAoU 12C.
MeTpWwVTAG TNV ATUOCQAIPIKN TTIECN, YTTOPEI AVTIOTOIXO VA XPNOIWOTIOINGED yia Tnv
EKTIUNON TOU UWOUETPOU Kal yia TO Adyo auTd ouvavTtaTal o€ TTOIKIAEG NAEKTPOVIKEG
OUOKeUEG (tablet, kivntad THAEQwva, GPS). TeXVIKG XapaKTNPIOTIKA:

e Mikp6 k6oTOG (0,60€-0,80€)

e EUpog Acitoupyiag: 3.3v-5.5v

e Ogpuokpaacia Aeiroupyiag: -40°C £€wg 80°C

e KardAAnAog yia pétpnon Beppokpaciag 0°C éwg 65°C

e EUpog pétpnong Bapopetpikng Trieong: 300 hPa éwg 1100hPa

e YynAnj akpiBeia: £0.12hPa

Eikéva 11: O aiobntpac BMP180%°

BMP280

O aiodnmpac BMP280 atroteAei e¢EAiEN Tou BMP180. MNMpoo@épel peyaAuTePO
€UPOG PETPNONG BepUOKPOCiag Kal PETpNoN uypaciag. YTrooTnpidel Ta TTPwTOKOAAA
12C ka1 SPI. TexvIKd XapakTnpIoTIKA:

e Mikpo kéoT0G (0,70€-1,00€)

e EUpog Acitoupyiag: 3.3v-5.5v

e Ogpuokpaacia Aeiroupyiag: -40°C £wg 85°C

e KatdAAnAog yvia pétpnon Beppokpaaciag -40°C €wg85°C

e EUpog pétpnong Bapouetpikng Trieong: 300 hPa éwg 1100hPa

e YywnAn akpiBeia: £0.12hPa

o AlooTdoeig: 11.5mm*15mm

2Onttps://components101.com/sensors/bmp180-atmospheric-pressure-sensor
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Eikéva 12: o aiobntipac BMP280*

3. AioBnTApec uypaaiac e6A@ouUC

O1 a100nTAPESG uypaciag €dAPOUG XPENOIUOTTOIOUVTAl KUPIWG VIO EQAPPOYES
QUTOPATOU TTOTIOPATOG. 'Exouv 1600 wnolakr 600 Kal avaAoyikr €6000. 2& O,TI agopd
oTnVv Yneiakn €6odo, XPeNOIYOTIoIEITalI OTaV O XPNOoTNG €TMOUNE TNV TTANPo®dpNoN
oTav n uypacia EETTEPVA Eva OUYKEKPIPMEVO OPIO (TT.X. YIa EVEPYOTTOINGN VOGS PEAE Kal
Emeima piag  nAektpopavag). Otav, Ouwg, atmaiteital PeyaAuTtepn akpiBeia A
avayvwon/pétpnon Tou Babuou uypaaoiag, TIAEYETAI N avaAloyik €6000G. TeXVIKA
XOPOKTNPIOTIKA:

o Kootog 1,90€-4,00€

o TumknA Tdon Eilcddou: 3.3v-5v

e Alaocuvdeon: Avaloyiki kar Wneiakn

e Ogpuokpacia Aeiroupyiag: -40°C éwg 125°C

e Alootaoelg: 30mm x 16mm

Eikéva 13: Tumikd¢ aiobntipag vypaaoiag edapous??

4. AioBnNTApEC TTOI0TNTAC aéPa

21 https://dme.gr/product/bmp280-pressure-sensor-
module/?gclid=CjOKCQjwmtGjBhDhARISAEqfDEdP3BGMim1RaBv8robTgVzqRbx8s3NPBav_h9nMr
vQdzgXrgmTTSJYaAghyEALW_wcB

22 https://www.pcfelectronics.nl/en/soil-moisture-sensor-based-on-the-Im393-chip.html
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MpdkeiTal yia aioBnTAPES TTOU aviXveUuouv Tn JOAuvaon Tou agpa. Avaloya Ue Tov
TUTTO, €ival euaiocbnta oTnv PETPNON KAl QViXVEUON Agpiwv OTTWG QUOIKO aépio,
MEBAVIO KoIva Kauoaépla aAAd Kal KaTTvog. ZuvhBeig aiobnThpeg givalr ol MQ-2 kai
MQ-135. TexVIKa TOUG XOPAKTNPIOTIKA:

o KooTog 3,50 €- 6,50€

o Tumkn Tdon Eioddou: 2,5v €wg Sv

e Alaouvdeon: Avaloyikr kar Wneiakn

e EUpog avixveuoiung ouykévipwong: 300-10000ppm

Eikéva 14: O1 aiobntipes MQ-135 kar MQ-2%3 24

5. AiobnTrpeg Bpoxng
FC-37/YL83

O1 aio0nTPES auTou Tou TUTTOU atroTeAoUvTal atrd 2 puépn: Mia pikpr) TTAGKETA

TTOU TTEPIEXEI TO NAEKTPOVIKO KUKAwWA (e LED AciToupyia Kail TTOTEVOIOUETPO) KAl TOV
OUAAEKTN, 0 oTToiog AapBavel Tig oTayoveg TnG Bpoxnig. Or otayoveg peTaBailouv tnv
avTioTaon oTnV TTAQKETA, JE ATTOTEAECHA 000 JEYAAUTEPN €ival N TTOOOTATA OTAYOVWV
vepoU TOOO MIKPOTEPN va gival n taon €£0dou. Exouv 1600 avaAoyikrp 600 Kal
WnoeIakn €€000. TeXVIKA TOUG XAPOKTNPIOTIKA:

KoéoTtog 2,40€-3,40€

Tummkn Taon Eiocédou: 3.3v- 5v

Aiacuvdeon: Avaloyiki kal Wnoeiakn

Alaotaoeig: 54mmx39mm

23 https://grobotronics.com/waveshare-mg-135-gas-sensor-module.html
24 https://www.cableworks.gr/ilektronika/arduino-and-microcontrollers/mcu-and-components/gas/mg-
2-gas-sensor-module-smoke-butane-methane-detection-for-arduino-mq2/
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Eikéva 15: O aiobnrpac FC-37%

Tipping Bucket

H diatagn tmapéxel tn duvatotnta yia akpifry pérpnon tou UWoug BPoxng,
QTTOTEAWVTOG HIO OTTAr} TEXVIKA KOATOOKEUR, ME MOVO NAEKTPOVIKO MEPOG €Evav
OIaKOTTTN.

O T1poTTOG AciTOUPYIOG TNG OUOKEUNRG TTapoucidleTal TTapakAaTw: H ouokeun
TTEPINAUBAVEL pia eEWTEPIKA XOAVN, £vag ECWTEPIKO TTAACTIKO NEPOG TTOU OTTOTEAEITAI
atro OUO PIKPEG DECAUEVEG KAl UTTOPEI VA TTEPIOTPAPET JEPIKWG YUPW aTTo £vav agova
Kal €vav OIOKOTITN TTOU EVEPYOTTOIEITAI OTIYMIAIO KATA TNV TTEPIOTPOPH. APXIKA, Ol
oTayoveS TNG BPoxnS OUAAéyovTal O€ Wi XOAvVN KOl OUYKEVTPWYVOVTAI OTO KEVTPO
OTTOU UTTAPXOUV UMIKPEG OTTEC. AQOU TTEPACOUV OTO EOWTEPIKO TNG OUOKEUNG,
oucowpelovTal o€ pIa aTrd TIG OUO BeEAUEVES TOU KIVOUUEVOU OTEAEXOUG (QUTH TTOU
BpiokeTal ynAoTEPa). MOAIG ouyKeEVTPWOE wia opiouévn TToodTnTa VePOU (0,279mm),
TO BAPOG TNG YEMATNG OECAPEVAG ONPIOUPYEI POTTI) TTOU UTTEPVIKA TO BAPOG TNG AAANG
TAeupdc. H pia mmAeupd katefaivel, adeidlovrag TAapAAAnAa 10 vePO OTIC OTTEC
aTToPPONG eV N AAAN TTAEUpd avePRaivel, WOTE va UTTOOEXOET TIG ETTOUEVEG OTAYOVEG.
KdaBe @opd TTOU YiveTal oTiydiaia kal akapiaia n aAAayr) 6éong, évag dlaKOTITNG
(ouvABwg payvnTIKOG) evepyoTrolgiTal, OTEAVOVTAG £vav TTOANO. H evaAAaoodpevn
QuTH Kivnon TTapdyel TTaAPoUg TTOU avTIOTOIXOUV O€ OpIoHEVO UYWOG BPoxnS, divovTtag
TN duvaTdTNTA EKTIPNONG TOOO TNG OUVOAIKNG BPOXOTITWONG, € BAon Tov apIBus Twv
TTOAPWY, 600 Kal Tou puBpou PETABOANG TNG ME BAON TN ouxvoTNTA TWV TTOAPWV.
TexVIKA XOpOKTNPIOTIKA:

o KoéoTog 12€ - 16€
e Tummkn Tdon Eioédou: 5v éwg 12v

o Ogppokpacia Aeitoupyiag: 0°C €wg 45°C

25 https://www.aliexpress.com/item/4001363462714.html
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o AxpiBeia: +/- 3% £wg 50mm Bpoxnc/wpa

Eikéva 16: O unxavioudc Tipping Bucket?®

Aiobntipac uwouc vepou (Water level sensor)

Attaiteital doxeio/deapevr) 0TO OTT0I0 Ba PETPATAI TO UYPOG VEPOU. TOTToBETEITAI
Kabeta oTO eTiTredo TTOU PpioKeTal n em@Aveia Tou vepou. H avtiotaon Tou
aiobntipa aA\&lel o€ ouvapTnon PE TO UYWOG Tou veEPOU (600 BubileTal o aiobnTrpag

TOOO0 PEIVETAI N WETPOUMPEVN AvVTIOTOON.

Max-lr
Min -I-‘

Resistance

N~

—_—

Eikéva 17: Aiobntipag Uywoug vepoU?’

6. MetpnTAC éviaonc avéuou

Aveuouerpo (cup anemometer)
Mpokeital yia pia didragn 6trou o€ évav agova TTpooapudlovtal 3 CUVETTITTEDOI

Bpaxioveg TTOU KATOAAYyouv Ot NUICQPAIPIKA OTEPEA. AuTd d€xovTal TOV aEpa oTnv

26 https://www.amazon.in/Generic-Rain-Gauge-Tipping-Bucket/dp/BO7LBKRJ18
27 https://lastminuteengineers.com/water-level-sensor-arduino-tutorial/
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KOiAn emi@dveid Toug, avaykaloviag Tov agova va TrepioTpagei. Avaloya ue tnv
TaXUTNTA TTEPIOTPOPNG, METARAAAETAI N TAoN oTNV avaAloyikh €000, n oTroid, TEAIKA,
META@PAETAI O€ TAXUTNTA AVEPOU. TEXVIKA XAPAKTNPIOTIKA:

o KooTog 64€ - 80€

e Bdpog: 0,6kg

e Alaocuvdeon: AvaAoyikn

e Tummkn Tdon Eio6dou: 7v éwg 24v

e Taon €¢ddou: 0,4v £wg 2v

e Métpnon avépou: 0.5m/s éwg 50m/s

(=

Eikéva 18: Aveuduerpo?®

7. AioBnTApac kateuBuvonc avéuou

O aioBnmpag kateuBuvong avéuou 1 aveuodoupl aTToTEAEITal aATTO €vav
KATOKOPUQYO Afova TTou TTEPIOTPEPETAI YUpw aTrd pia otaBepry Baon. Npoodiopilel
TNV KAteuBuvon Tou avépou eite OTIG 8 Baoikég kateuBuvaoelg (B,N,BA,BA kATT.) €ite
ME peyaAuTepn akpifela. Mpokeital yia Eva eEdpTnUa e avaAoyikn £€£000, TNS oTToiag
ol TIEG peTaBAAAovTal KaBwG o€ KABE KaTeUBuUvon UTTAPXEI DIAPOPETIKI avTioTAON.
Katd cuvétreia, n taon TTou AauBAveTal Ws £€000G UTTOPEI VA ETAPPAOTEI WG Ywvia.
TexVIKA XOpOKTNPIOTIKA:

e Kootog 10€ - 20€

e Alaouvdeon: AvaAoyikn

e Tumkr Tdon Eiocédou: 12v éwg 24v

28 https://www.communica.co.za/products/cmu-3-cup-anemometer-4-20ma
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Eik6va 19: Avepodeiktng?®

8. AicOnTApac Eviaonc ewToC

H @owTtoavTtiotaon (LDR) eivar pia petaBAnTh avriotaon, n TIPA TNG OTToiag

aAANGCel avaAoya PE TO QWG TTOU TTEPTEI TTAVW TNG. To PETPO TNG avtioTaong €ivai

AVTIOTPOPWS aVAAOYO TNG TTOCOTNTAG TOU QWTOG TTOU AaUBAVEL.

Eikéva 20: Qwroavrioraon®

Aiobntipag TSL2561
Mpodkeital yia évav aiodntipa uywnAng akpielag, pe peydAo Kd6oTog. Texvikd

XOPOKTNPIOTIKA:

‘Exel oXedOV YPAUMIKI ATTOKPION 0€ 0paTO KAl UTTEPUBPO PAcua

O¢ppokpaacia Asitoupyiag: -30C /+80C

Auvapikd €upog: 0.1- 40,000 Lux

EUpog 1dong: 2.7-3.6 V
MpwtokoAAo: 12C

KoéoTog: 20€

2 https://www.ato.com/wind-direction-anemometer

30 https://www.elprocus.com/ldr-light-dependent-resistor-circuit-and-working/
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Eikéva 21: Aiobntipag TSL256131

AAAor aiobnrnpeg:

O aioBnmipag BH1750F VI atroTteAei pia 710 OIKOVOWIKE €TTIAOY, OTA 6€, evw O
aiobntipag ML8511 xpnoiyotroigital yia uETpnon uTTePILLdOUG aKTIVOBOAIag. TeXVIKA
XOPAKTNPIOTIKA aioBntipa ML8511:

e Euaiobnoia oge UV-A kai UV-B

e Taon Acitoupyiag: 2.7 €wg 3.6v

e EUpocg Acitoupyiag: -20 C £wg +70 C
e EUpog pnkoug kuparog: 280-390nm
e 'ECodoc: Avaloyikn

e Ailaotaoceig: 13mm X 11mm X 2mm

Eikéva 22: Aiobnmpas ML8511 kai BH1750F V|32 33

lNupavouerpo
To TTUPaVOPETPO aTToTEAEl  QgIOTMIOTO  Opyavo PETPNONG TNG  NAIOKAG

OKTIVOBOAIQG Kal XpnOIUOTTOIEITAI OTIG ETTIOTANES TNG MeTewpoAoyiag kai TG PUCIKAG.

31 https://www.elfadistrelec.no/en/ts|256 1-digital-luminosity-light-sensor-5v-adafruit-439/p/30091216
32 https://www.nodo-shop.nl/en/sensors/114-uv-sensor-mi8511.html

33 https://www.hellasdigital.gr/electronics/sensors/light-and-color-sensors/bh1750fvi-digital-light-
sensor-module-for-arduino-gy-30/
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Eikéva 23: MNMupavouerpo®

9. AioOnTNpec ToIOTNTAC AEPQ

MapakdTw TTapouciddovtal ol aloBNTAPES TTOIOTNTAG AEPa Kal Ta BACIKA TOUG

XOPOKTNPIOTIKA:

AioOnTApag MQ-2 MQ-136 MQ135 | MQ-7 DSM501A | MQ-9 MQ-2
Tdaon Aeimoupyiag DC5V DC5V DC5V DC5V DC5V DC5V DC5V
Avixv. ouykévipwon | 300-10000 | 1-200 10-1000 | 20-2000 28860
Tdon yno. e€6dou 0.1-5vV 0.1-5vV
EUpog Asitoupyiag (°C) -10-45 -20 - 50
Tdon avaA. €€6dou (v) | 0.1-0.3V 0.1-0.3v
MéyeBog (mm) 30%19x%20 29x19x24 6x24x25 | 15%x15%x12 32x20%16 30%x19x%20
KbéoTog 3,50 € 34 2,90 € 3,70 € 4,7 € 2,80 €
Mivakag 3: TeXVIKA XapaKTNPIOTIKG aloBNTHPWY TToI0TNTOG aEPQ
2.3.3.3 Emkoivwvia
Ocov agopd Tnv emKovwvia o1 uttd  eE€Taon auTooxEdiol  oTaBuoi

XPNOIUOTTOIOUV TIG TTOPAKATW ETTEKTACEIS ETTIKOIVWVIAG:

ESP8266

To ESP8266 atroteAei Tnv 1Mo dnUo@IAA €TTéKTaON yia emikoivwvia ye WIFI o€

uvAotroijoeig Arduino. Eival apkeTd olkovouikd Kal utrooTnpietal ammd ueydaAn

KOIVOTNTA XPNOTWV. TEXVIKA XAPOKTNPIOTIKA:
e Kootog 5€ - 7€
o [MpwTtokoAAa: 802.11 b/g/n
e Ogpuokpaacia Aeiroupyiag: -40°C Ewg 85°C

S4https://el.wikipedia.org/wiki/%CE%A0%CF%85%CF%81%CE%B1%CE%BD%CF%8C%CE%BC%

CE%B5%CF%84%CF%81%CE%BF
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e Tdaon Eio6dou: 3.3v
e Bdpog: 20g

Eikéva 24: ESP82663%°

HC-05
To HC-05 emTpéTrel TNV €TTIKOIVWVIQ TNV aoUPUOTN OEIPIAKA ETTIKOIVWVIA TNG
EMAEYUEVNG TTAATQOPUOG MIKPOETTECEPYATTH) WE UTTOAOYIOTH YIO Tn HETAPOPA
0edoNEVWVY PEOW TTPWTOKOAAOU Bluetooth. Texvikd XapakTnpIoTIKA:
o KooTog 4€ - 6€
e Bdpog: 7g
o EupéAcia: 10m

Eikéva 25: Bluetooth adapter HC-05°%¢

SIM900

H SIM900 cival éva trepipepelakd eEAPTNUA MIKPOEAEYKTWY OTTWG TO Arduino
TTOU ETTITPETTEI TN METAPOPA OEDOUEVWV PJECW TOU DIKTUOU KIVNTAG TNAEQWVIAG PEoW
GSM/GPRS. Aéxetail kGpta SIM. EkTog até mn SIM900, utrdpyouv TTOAAEG TTAPOOIES
uAotroiioeig 6tmwg n SIM800, SIM800OL, SIM800C K.a. pe TTTAéOV XOPAKTNPIOTIKA
avd povtéAo 0TTwg uttooTrpign Bluetooth, FM, dual sim, pikpdtepo péyebog pe xprion

micro SIM KATT. TEXVIKA XAPOKTNPIOTIKA:

35 https://www.elecbee.com/en-24630-ESP8266-ESP-01S-Remote-Serial-Port-WIFI-Transceiver-
Wireless-Module
36 https://grobotronics.com/bluetooth-module-for-arduino-hc05.html?sl=en
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KoéoTog 14€ - 20€

Tutmikr) Taon Eio6dou: Sv €wg 12v

GSM / GPRS bands: 850,900,1800,1900 MHz
O¢ppokpaaia Asitoupyiag: -40°C €wg 85°C

AlaoTdoeig: 85x55x15mm

Eikéva 26: SIM900 kar SIM800L3" 38

XBee Pro S2

Eival RF avapetaddtng 1mou emiTpETTEl TN YPpriyopn dlacuvOoeon Kal ETTIKOIVWVIA

METaEU ouokeuwyv IOT. TeXVIKA XOpAKTNPIOTIKA:

KooTtog 30€ - 45€

Tumkn Taon Eicédou: 2.1v €wg 3.6v

EpBéAcia (eowT. Xwpor): 60m

EpBéAcia (e€wTt. Xwpol): 1200m

PuBuoécg petadoong: RF: 250 Kbps, ocipiakni: €éwg 1 Mbps
O¢ppokpaaia Acitoupyiag: -40°C €wg 85°C

Eikéva 27: XBee Pro S2

87 https://grobotronics.com/gsm-gprs-shield-for-arduino-sim900.htmlI?sl=en

38 https://www.elecbee.com/en-23521-SIM800L-ESP-800L-GPRS-GSM-Module-Micro-SIM-Card-

Core-Board-Pin-Compatible-ESP8266-ESP32-Wireless-Module-5V-DC
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2.3.3.4 NoyiouIkO

Blynk

To Blynk cival pia 10T TAat@opua pe epappoyn o€ I0OS kai Android. ETriTpéTTel
™ Ajyn dedopévwy atrd TTAaTeOppeG OTTwg TOo Arduino, To Raspberry Pi kai 10
NodeMCU «kai Twv €éAeyxo evepyormointwyv (actuator). MapdAAnAa, utTopei va
TTapoucidoel o€ QIAIKO TTPOG TOV XPRoTn TTEPIBAAAOV Ta dedopéva TTou AauBavel aAAG
Kal va Ta atrofnkeuoel/avakaléoel OTav atmaiTnoei.

O1 BaOIKEG OUVIOTWOEG TNG EQAPUOYNG Eival:

e To Blynk App, TToUu emITPETTEl TN DIETTAPH UE TOV XPNOTN HECW EUXPNOTWV
widget (1repioooTepa atrd 60 diagopeTikd GUI oToixeia) yia TTpoBoAn
OEQOMEVWV KAl EAEYXO OUOKEUWV.

e O Blynk server, yia Tnv €TMKOIVWVia YETAEU UAIKOU Kal £QapPoyng KivnTou
ME TNV uttooTApIEN Tou Blynk Cloud

o O1 BIBAI0BAKEGS Blynk, yia Tnv €TTIKOIVWVIQ UE BIAPOPETIKA TTPWTOKOAAQ Kal
OUOKEUEG.

Mtropei va emmkoivwvnioel ue GSM, Wifi i Ethernet, Trpoc@épovtag duvatdtnta
ouvdeong oe ocuoTAuata Arduino €ite atreuBeiag ite pe Tnv TTPooBrkn shield. Akdéun,
n e@apuoyn Oivel T duvartdotnTa yia TPOCONKn TOCO €I0OTTOINCEWY OCO0 Kal
ouvayepuwy, divovrag TTANBwpa duvatoTATwY o€ TTPOTLEKT loT. To KOOTOG yIa TIG ETT
TTANPWUN €KBOOEIC EeKIVA aTTO $5 YIO TTPOCWTTIKA/EPATITEXVIKI) XPHON, ETTEKTEIVETAI
ota $42 yia pikpég emixeipioels (Méow Blynk) kai ayyilel Ta $500 otnv akpiBdTepn
£kdoorn.

Eikéva 28: MNapadeiyua xpnans epapuoyns Blynk®®
ThinkSpeak
To ThinkSpeak €ival pia TAaT@opua yia e@apuoyEg [oT, TTou emTPETTEI TN AW,

atroBrkeuaon, avaAuon kai Trapouaiacn dedopévwy oe cloud, pe duvaTdTnTES AUEONS

39 www.softwaresuggest.com
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XPAong Twv AapBavouevwy dedopévwy Kal attooToAng eidotroifocwy. Eival cuppath
ME TIG YVWOTEG TTAATQOPUES UAIKOU Kail AoyiopikoUu O1ws Arduino, LoRaWAN,
RaspberryPi, ESP822, ESP32. Eival dnuo@IAAG 0€ epapUOYES EUQUOUG YEWPYIAG Kal
UAOTTOINOEWYV TTOU QPOpOoUV PeETEWPOAoyia Kal evépyela. Xpnolyotrolei To MATLAB
yla TNV eme¢epyacia kal avaAuon Twv 0ed0UEVWV.

Avdhoya pe TO Trakéto, dTopei va  KooTiCel amd  $79 10 Xpdvo
(MaBNTIKO/POITNTIKG TTAKETO) £we Kal $710 yia euTropIKA XPron.

Eikéva 29: H mAarpépua ThinkSpeak 4° 4
SENA BTerm

MMpokeITal yia eQapuoyr O€ KIVNTEG OUOKEUEG, N OTToia ETTITPETTEI TN OIACUVOEDN
Me Bluetooth cuokeuég kai Tnv avraAlayr dedopévwy. ATTOTEAEI HIa TTIO ATTAN

eVAANOKTIK) o€ oxéon pe TO Blynk, pe apketd Mo Paoikd TrePIBAAOV  Kal
TTEPIOPIOUEVES dUVATOTNTEG

B 1:37em

SENA BTerm

gqwer rtyuiop

all hs i B e R i Rk

A, DEL
a2 | el P P Pl || e

7123 & Done

(-

Eikéva 30: lMNepiBdArov SENA BTerm*?

40 https://thingspeak.com/
41 https://thingspeak.com/

42 https://play.google.com/store/apps/details?id=com.sena.bterm&nhl=el
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2.3.3.5 Atreikovion dedopévv

1602/2004 LCD

H 086vn 1602 atroteAei pia KAQOIKE €TTIAOYI £PACITEXVWYV, KABWG Eival ApKETA
eUXPNOTN Kal OIKOVOUIKA. ATTEIKOVICEl 2 YPAUMEG PE 16 XAPOKTAPEG AVA YPAPUN.
YTTapxX0ouVv UAOTTOINCEIC PE TO TIPWTOKOAAO 12C, TTOU €MITPETTOUV TNV ETTIKOIVWVIA UE
TNV KEVTPIKA TTAOKETA Arduino pe JOAIG 4 KaAwdia.

H 086vn 2004 £xel Ta idla xapakTnpeIioTIKG pe mn 1602, TrpodaAAovTtag, ouwg, 4
ypaupéc pe 20 yxapakthpeg n kKaBeuid. O1 0B6veg €xouv duvatoTnTa OTTiIcBIoU

QWTIOHOU, o€ didgpopa xpwuarta. To K6OTOS TOUuG KupaiveTal atmd 4€ £wg 6€.

- "
VSSVDDVORSRW E DO DI D2 D314 D5 D6 D7 A K

+BUYDISPLAY . COM* i

#1enZ2—-CHARACTER:*

Eikéva 31: 086veg LCD 1602 kai 2004 44

0O0dvec ueyaAurepou ueyéBouc Kar apnc/ o8dvec OLED

21NV ayopd uTTdpXouv TTPOTACEIS yIa XPron MEYoAUTEpwY o0Bovwv, uWnARg
avaAuong, pe duvarotnta aeng. TFT 0Bdveg pye ouviBeig diaotdoeig Tic 3,5 kai 4
ivToeg, Je duvatoTnTa agng (resistive). ZuvABwg ouvodeuovTal aTrd UTTOdOoXH KAPTAG
SD. AvoAuoeig 480 x 320 pixel ) kal TTEPICOOTEPO TTPOCPEPOUV Tn duvaTOTNTA
oXeOIOOUOU €VOG TTIO QIAIKOU yIa TO XproTn TTEPIBAAAOVTOG, OTTOU TTAPOUCIACETAI
TTOAU peyaAUTEPOG OYyKOG TTAnpogopiag ot oxéon pe Tig LCD twv 32 kai 80
xapakthnpwyv. MapdAAnAa, uttdpxel n  duvatdotnta  aAAayng  Xpwudtwy,
YPOUMOATOOEIPWY KAl JEYEBOUG, EI0AYWYAG YEWUETPIKWY OXNHATWY, YPAPNUATWY K.O.

Mia akoun dnuo@IAig TpoTacn eivar or OLED o00dveg. lNMpooeépovTal o€
UNOTTOINCEIG HPE WIKPOTEPES Blaywvioug (ouvnBwg 0,96-1,5 ivioeg) kal avaAuoelg
(128x32,128x128). Eival 1m0 eUXpnOTEG O€ UAOTTOINOEIG UE TTEPIOPIOPEVO PEYEBOG EVW
TTAcovéKTnUa atroteAei N uon Tng OLED texvoAoyiag, pe k&Be TTigeA TG 0Bovng

AUTOPWTO.

43 https://www.buydisplay.com/arduino-character-1602-16x2-lcd-display-module-i2c-3-3v-or-5v
44 https://quartzcomponents.com/products/20x4-graphical-lcd-blue
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Weather Project
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Eikéva 32: 086vec TFT 3,5” kar OLED 0,96 4°

2.3.3.6 AroOnkeuon dedopévwv
Kapra SD
H duvarotnra xpriong kaptag SD mpoo@épetal wg SD shield, wg ¢exwpioTh
KAPTA 1] O€ TTEPIPEPEIAKA TTOU TTEPIEXOUV UTTODOXI. XPNOIUEUEI OTNV ATTOBNKEUON KAl
avakTnon 0edouEVWY. TeEXVIKA XAPAKTNPIOTIKA:
e [lpwTtokoAAO: SPI
e Tdon Asitoupyiag: 3.3v-5v

Eikova 33: Arduino SD Card kai SD Shield*” 48

2.3.4 Xpon TwWV HETEWPOAOYIKWYV CTAOUWYV

O1 petewpoAoyikoi oTabuoi diadpauaTtiCouv onuavtikd pOéAo oTn cuAAoyn Kai
dlaxeipion Twv PETEWPOAOYIKWY dedopévwy. MNMapéxouv TTOAUTIMES TTANPOYPOPIES, Ol

OTTOIEG Eival QTTAPAITNTEG O€ MEYAAO WEPOG e€@apuoywyv. Kdartroleg armd TIG TTIO

ONMAVTIKEG gival:

45 https://how2electronics.com/weather-monitoring-on-esp32-with-tft-touch-display/
46 https://www.amazon.in/Sunding-Semiconductor-Accessory-128X64-Resolution/dp/B01GK10PMQ

47 https://dme.gr/product/sd-card-reader-module-for-arduino/?gclid=EAlalQobChMIl--

5ksga_wlVGsh3Ch1uEQ5fEAQYAIABEQIB2fD_BwWE
48 https://wiki.iteadstudio.com/Stackable_SD_Card_shield_V3.0
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H mpdyvwaon Tou kaipou: O1 yeTewpoAoyikoi otaBuoi TTapExouv dedopéva o€
TTPayHaTiké Xpovo yia éva oUVOAO QUOIKwY ueyeBwv (Beppokpacia, uypaoia,
KaTeuBuvon Kal TaxuTnTa avéuou, BPOoXOTITwaon, AaTHOC@AIPIKA TTiECT, aKTIVOBOAIQ,
K.d.), T OTTOia €ival atrapaitnTa yia ToOV OXeOIAOUO HOVTEAWY TTPORAEWNGS Kaipou. Me
TA OVTEAQ AUTA O1 HETEWPOAGYOI JTTOPOUV Va TTPORAETTOUV TIG KAIPIKEG CUVONKEG yia
TO €yyug PEANOV Kal va BonBouv dATtopa, ETTIXEIPACEIS, KUBEPVAOEISC OTN AQWn
ATTOPACEWY, AAAG KAl TNV TTPOETOINACIA TOUG YIA ETTIKEIUEVEG KATOOTPOPEG.

H TrapakoAouBnon Ttou KAipatog: Or peTewpoAoyikoi oTaBuoi cuAAéyouv
MakpoXpovia KAIuaTOAOYIKA Oedouéva, Ta otroia BonBouv Toug ETTIOTAMUOVEG OTN
MEAETN TNG KAIMATIKAG aAAQyYNG, OTNV avixveuon KAIUATIKWY PETAROAWV KAl OTnV
agloAOynon TWV ETTITITWOEWY TTOU €XOUV QUTEG OTA OIKOOUCTHMATA, OTN YEWPYIA, OTO
mePIBAAAOV Kal oTOUuG UdATIVOUG TTOPOoUG. H TTapakoAouBnon Tou KAipatog YTropei va
OupdBaAel oTNV avaTTUEN OTPATNYIKWY PETPIOONOU TWV ETTITITWOEWY TNG KAIMATIKAG
aAAayng.

Mewpyikdg oxedlaoudg kal diaxeipion KaAAigpyeiwv: H TAnpoeopnon yia Ta
METEWPOAOYIKA dedopéva aAAG Kal N €ykupn TTPOyvwon gival d1adikaoieg CWTIKAG
onpaciag yia Toug aypotes. KaBe kaAAiEpyeia €xel TIGC OIKEC TnNG ATTAITACEIS O€
Bepuokpacia, uypaaoia, Aveuo Kal wg. AvTiOToIXa, ol ayPOTIKEG EPYQTIES ECapPTWVTAI
aTTd TOV KAIPO: ATTO TOV TTPOYPANUATIONO £VOG pavTiopaTog e Baon Tnv moavotnTa
Bpoxng €wg TNV TTooOTNTA AITTAVONG KAl TIG ECEIDIKEUPEVEG KAl OKPIPREIG TTAPEUPATEIG
TTOTIOPATOG.

Mapaywyrn evépyelag ammd aAvavewolues TNyEG: H  mmapox aglomoTwy
METEWPOAOYIKWY OedOPEVWY UTTOPEl va CUUPBAAEl oTn HEAETN KATAAANAGTNTAG
TTEPIOXWV YIA TNV EYKATACTAON £PYWV AVAVEWOIUNG EVEPYEING OTTWG QIOAIKA TTAPKA
N @WTOROATAIKA TTAPKA. AKPIBEIG TTANPOPOPIES YIa TNV NAIOPAVEIA, TNV EVTAON KAl TNV
TaxUTNTA TOU QVEUOU MIAG TTEPIOXAG MTTOPOUV va BonBroouv oTov TTPoadIopIoud Tou
evepyelakoUu OuvapikoU Tng Kal oTn BeATIOTOTTOINON TOu OXedIAOPOU Kal TNG
AeIToupyiag TG gykardotaong [12]. Téoo n péAuvon 600 Kal n peiwon amofeudTwy
vEPOU AOYW KAIMATIKAG aAAayAg, au¢nong Tou TTANBUCPOU aAAG Kal N aOTIKOTTOINON
KAvVouV TTIO ETTITAKTIKA TNV avAaykn dlaxeipiong Kai €£0IKOVOUNONG QUOIKWY TTOPWV
[27].

MapakoAouBnon Tou TrePIBAAAOVTOG: O1 HETEWPOAOYIKOI OTOBUOI CUVEICPEPOUV
oTn TTapakoAouBnon Tou TTEPIBAAAOVTOG PEOW TNG TTAPOXAG OEOONEVWV YIa TNV
ToIOTNTA TOU Q€PA, TOUG QTHOOQPAIPIKOUG PUTTOUG KAl TA KAIPIKG @aivoueva. H

ATUOO®AIPIKY PUTTAVON ATTOTEAEI ONPAVTIKA OTTEIA yia TN dnudoia uyeia, e
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OUVETTEIEG OTNV UYEIa TOU avBpwTTou Kal HETARBAAAEI TO OIKOOUOTNUA OTO OTTOI0 (€I KAl
KIVEITOI €V €XEl OOPAPEG OUVETTEIEG OTO KAPOIOAVATIVEUCTIKO KAl TTVEUPOVIKO

oUOoTNUA TOU avBpwTToU, atrd OAAEPYIEG £WG COPRAPES AVETTAPKEIEG KAl BavAaToug. [16]
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KepdAaio 3 - MeBodoAoyia Epeguvag

3.1 KaBopIiopdg peUVNTIKWY EPWTHHATWYV

MapakdTw TTapoucialovial Ta  €PEUVNTIKA EPWTAMATA  TNG TTAPOUCOG

dImAwpatikng epyaoiag ue TiTho «<ANAAYZH KAl A=ZIOAOIMHZH EMIMOPIKQN KAl
AYTOZXEAIQON AYTOMATQON METEQPOAOINKQON 2TAGMQON XAMHAOY
KOZTOYZ lNA E®QAPMOIEZ NAPAKOAOYBOHZHZ KAIPIKQON ®AINOMENQNY,

KaBwg Kal oI oTOX0I — KivnTpa auTwy. ATTAVTACEIC OTA EPEUVNTIKG auTA £pwTAuaATA

Ba 6060Uv OTO ETTOPEVO KEPAAQIO.

EpeuvnTiké epwTna

216x0¢6 / Kivntpo

E.E.1 | Moieg TTAaT@OpuES XpnolpoTTolouvTal | O EVTOTTIONOG TWV TTI0 SNUOPIAWYV
yia 1nv uhotroinon Tou M.2Z. X.K.; UAOTTOINCEWY Kal TWV BACIKWY
XOPAKTNPIOTIKWY TOUG
E.E.2 | lMoia €idn aioBntApwv H eupeon Twv BEATIOTWY ETTIAOYWV ME
XPNOoIJoTTolouvTal yia KA puéyeBog; | BAon TIG ETTIAOYEG aloONTHPWY ava
apBpo
E.E.3 | MNoia gival Ta TTpwWTOKOAAQ H e0peon Twv 1TI0 dNUOPIAWY
ETTIKOIVWVIAG VIO HETAPOPE TwV TTPWTOKOAAWYV avd Katnyopia xprnong
OedONEVWY;
E.E.4 | lMoieg emAOYEG UTTAPXOUV YIa H eupeon Twv SIa@OPETIKWY TPOTTWV
OIETTAPN YE TOV XPOTN; atreikdviong 6edoPEVWV Kal avAAUCHG
TOUG
E.E.5 | Mwg yivetal 0 éAeyxog TnG akpielag | H avalAtnon Twv ueBddwv 1Tou
TWV METPACEWVY; akoAouBouvTal yia Tov EAeyXO0 Kal TN
OUYKPION TWV OEBOUEVWYV TTOU
OUAAEyovTal
E.E.6 | [Mola Ta TTAEOVEKTAPATA KAl H eupeon Twv duvaTtwy Kal aduvaTwyv

MEIOVEKTAMOATA TWV AUTOOXEDIWV
METEWPOAOYIKWYV OTABUWY O€
oUYKPIOT UE EPTTOPIKA/BIOUNXAVIKA

TTPOIOVTQ;

onueiwv KABe Katnyopiag
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3.2 Ais§aywyn £épeuvag

MNa 1™ dic€aywyn TG €peuvag €yive avalntnon oto Google Scholar kal oTIg
BiBAIoypagikég Baoeig dedouévwy IEEE Explore, ACM Digital Library, Springer kai
Academia. H avalntnon mpayuatotroindnke oto didotnua 10/1/23 — 25/2/23.

O1 BaoikéG AECEIG-KAEIDIG TTOU XPNOIYOTIOINBNKAV NTAV:

e “Weather station”

e “Embedded system weather station”
¢ “lot-based weather station”

e “Low cost weather station”

e “Portable weather station”

e “Prototype weather station”

e “Low cost weather station”

Ooov a@opd TOUG METEWPOAOYIKOUG OTABUOUG TOU EUTTOPIOU Ta TEXVIKA
XOPAKTNPIOTIKA TOUG TTApOnkav atrd Ta QUAAGSIO TwV KATOOKEUAOTWV Kal TIG

NAEKTPOVIKEG OENIDEG TWV EUTTOPWV.
3.3 OpioTikoTroinon BiBAIoypa@IKoU dEiypaTog
‘Emeira amd exteTapévn avalntnon, evrotriotnkav 121 &pBpa. Z1n ouvéxeia

€yive dlaAoyr Kal QIATPAPIoUA TWV TTAPATTAVW ApBpwv, UE KPITHPIA ATTOKAEIOUOU:

e ApBpa 1Tou dev gival ypapuéva o€ eEAANVIKA i ayyAIKh yAwooa

ApBpa ypaupéva trpiv 70 2016

ApBpa TTou TTPOEPXOVTAI ATTO UETATTITUXIOKES BIATPIRES

ApBpa TTou dev gival OXETIKA e TNV TTapoUca Epyacia

ArrTAogyypa®Eg

ApBpa pe pikpn TTANpogopia i EANITTT) oToIXEIa

AtrokAgioTnkav 7 apBpa 1ou ATav ypaupéva TTpiv 10 2016. Agaipédnkav 25
apbpa TTou dev gixav cagr oxéon e TNV epyacia. AvTioToixa, atrokAgioTnkav 6
apBpa TTOU ATAV YPAUMEVA OE PN KATAVONTEG YAWOOEG OTTWG KIVECIKA KAl TOUPKIKA.
A@aipédnkav 5 dpBpa TTou TTPOEPXOVTAV ATTO JETATITUXIAKEG 1) DIOAKTOPIKEG DIATPIRES
Kal 3 apBpa TTou epavioTnkav kKal o€ AAo atrotéAeopa avalitnong. MNapdAAnAa,
agaipEdnkav 14 GpBpa tTou eixav 1d1aiTepn e&eIdikeuan (TT.X. 0€ £€va QUOIKO PéyeBOG,

OTTWG BpoxoTrTwaon Kai ouykévipwaon CO2).
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A6 Ta evatrouegivavia apBpa, atrokAgiotnkav 12 &pBpa mou dev €divav

aTTAvTNon o€ Kavéva atod Ta EPEUVNTIKA EPWTHHATA.

ZXETIKA PE TO £TOC dnuoaicuong Twv ApBpwv TTou PEAETABNKAV, N KATavoun

TOUG QAiVETAI OTO TTAPAKATW dIdypaupa — Aldypauua 2.

ApIBUGC dNUOCIEUOEWY ava £T0C

16
14
12
10
8
6
4
| I
O H

2016 2017 2018 2019 2020 2021 2022

Aigypauua 2: ApiBudéc dnuoacisUoswy ava Erog

2XETIKA PE TN OuXVOTNTA ava £T0G OTO I0TOYPAPMA, eV €VTOTTICETAI KATTOIN
XOPAKTNPIOTIK TAON OXETIKA PE TN dnUo@IAia Tou B€uartog. MEpav NG diakuuavong
ota €1 2016-2020, y€POG TNG OTToIa PTTOPEI VA OPEIAETAI OTNV ETTIAOYNA TOU dEIYUATOG,
N XapPakTNPEIOTIKA TITWwon oTa £€Tn 2021 kal 2022 evOEXETAI VA OPEIAETAI OTIG CUVETTEIEG
NG TTavonuiag COVID-19.

H €peuva uAotroindnke e tn PoriBeia tou Aoyiopikou Mendeley Reference
Manager, evw Ta ol TTAnpo@opicg KABe dpBpou KataxwpioTnkav o€ Tivaka Excel, pe
55 otmnAec-0edopéva avd apBpo (EmeEepyaoTtng, aioBntipeg, dlacuvdean,
Tpogpodooia, oxoAhia k.a.). ‘Emerra, Tpootédnkav 40 OTAAEG e OKOTTO Tn
BabuoAdynon kaBe apBpou OTOUG ETTIUEPOUG TOUEIG.

Ooov agopd Toug PETEWPOAOYIKOUG OTOBUOUG Tou guTTopiou, dev PpEéBnkav
TTANPOPOpPIEC OXETIKA PE TO AOYIOMIKO KOl TOUG ETTECEPYAOTES TTOU XPNOIUOTTOIOUV Ol
uTTO €€€Taon PETEWPOAOYIKOI OTOBUOI. Ta QUAAGDIa TWV TEXVIKWY XAPAKTNPIOTIKWV

oev TrepIAaupBavouv TETOIOU €idoug oToIxEia, aAAG divouv BaputnTta oTov TPOTTO
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AEITOUpYiag TOUug, OTOUG AIOBNTAPES KAl TIG WEYIOTEG KAl EAAXIOTEG METPAOEIS TTOU
MTTOPOUV VA KATAYPAWOoUV.

2T0 ETTOYEVO KEPAAAIO, TTAPOUCIACOVTAI TA ATTOTEAECPATA TNG EPEUVAG. ZXETIKA
ME TA €PEUVNTIKA EPWTAPATA, OTA S TTPWTA, Ol ATTAVTACEIG divovTal OTIG AVTIOTOIXES
TTAPAYPAPOUG TOU KEQaAQiou 4 OTToU avaAuovTal OTaTIOTIKA Ta OEQOPEVA, EVW YIA TO

epwWTNMA 6, N ammdvrnon diveTal oTnV TTapaypa@o 4.3.
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KepdAaio 4 - NMNapouciaon dedopévwy /AtTToTEAECHATA KAl

OXOAIOOHOG ATTOTEAEOHATWV

4.1 Epmropikoi Autoparol MetewpoAoyikoi Xrafuoi XaunAou

KOOTOUG

270 €MTTOpIO UTTAPXEl TTANBwpa AuTOpaTwY MeTEWPOAOYIKWY  2TABUWY
XOMNAOU KOOTOUG. 2TnVv TTapoloa epyacia, €mAEXONKavV oI TTAPAKATW OTABWOI, e
avalnTnon TTANPOPOPIWY PECW TWV NAEKTPOVIKWYV CEAIOWYV TWV EUTTOPWYV Kal TwWV
QUAAODIWV TWV KOTAOKEUOOTWV TouG. H katdtagr toug €yive o€ auiouoa oeipd
KOOTOUG:

Ambient Weather WS-2902C

Bresser Wifi Color Weather Center With 5inl1 Profi Sensor
Netatmo Weather Station

BloomSky - SKY2 Weather Camera Station

AcuRite 01002 - Atlas Weather Station with Wi-Fi
WeatherFlow — Tempest

Ambient Weather WS-2000

Oregon Scientific WMR86

ULTIMETER 2100 Weather Station

10. Aercus Instruments WeatherRanger

© © N o 00 bk~ W NP

11.Bresser Professional 7 in 1 UV Measurement Function
12.Kestrel 5400 WBGT Heat Stress Tracker (HST) & Weather Meter
13.Davis Vantage Vue Weather Station
14. RainWise MK-III
15. Vaisala WXT530
16. Davis Instruments Vantage Pro2
17.Gill MetConnect One
18. Gill MaxiMet GMX600 Compact Weather Station
19. Spectrum WatchDog 3000
20.0Onset HOBO RX3000 Remote Monitoring Station
MeploodTepeg TTANPOPOPIES YIA TOUG OTABPOUG AUTOUG UTTAPYXOUV OTOV TTiVaKd

35 oT0 TTAPAPTNMA.
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4.1.1 Tpogodocia

Ooov agopd TNV TPOPOdOTia TWV UTTO £EETACT METEWPOAOYIKWY OTABUWY TOU
eutropiou 710 40% OI10BETOUV KAl QWTORBOATAIKO TTAVEA, WG EVOAAOKTIKA TTNYA
EVEPYEIQG.

To 70% TwV KEVTPIKWYV (ECWTEPIKWV) HOVADBWY TWV OTABPWY TPOPODOTEITAI ATTO
QVTATITOPA aTTO 5V €WG 12v €iTe ATTOKAEIOTIKA €iTE WG EVAAAOKTIKA Auon. 20% Twv
utroAoiTTwyv TpogodorTeital atrd ptratapieg AA 1 AAA vy 10% Tpogodorteital atro
Q@WTOROATAIKO.

KuUpia 1Tnyr 1p0@od00iag Twv EWTEPIKWY HOoVAdWV eival utratapieg AA 1 AAA,
ME EVOAAAKTIKA TTNYA TPOQODOCiAg TO GWTOROATAIKO.

2¢ 2 ammo 1i¢ 20 uAoTroioeig divetal duvaTdTNTa TPOYODdOTIag ATIO PTTATAPIES

MEYaAUTEPNG XwpNTIKOTNTAG (6V/4.5AH).

4.1.2 AioBnTApeg

21ov Trivaka 4 TrapoucidleTal To €idog Twv aiodntipwv TTou dlaBETouv Ta
€CETACOMEVA HOVTEAD TWV PETEWPOAOYIKWY OTABUWY, KaBWGS Kal TO EUPOG TWV TINWV
TTOU QiVOUV 01 KOTOOKEUAOTEG Yia KABE KaTnyopia aiodnTrpa.

To oUvoAo Twv UTTO €&ETAON METEWPOAOYIKWY OTaBUWYVY TTEPIAGUBAVOUV
a100NTAPES BEpPOKPATiag, uypaaciag Kal aTUOOQPAIPIKAG TTiEoNS, evw To 90% dIabETel
€TTiong aI0ONTAPES BPOXOTITWONG, éviaong Kal kateuBuvong avéuou. MiKpoTEPOG
APIBUOG PETEWPOAOYIKWY OTABUWY TTEPIAaPBAvoUV aloBNTAPES yIa TN PETPNON TNG
nAiokAg kai UV akTtivoBoAiag (40% kai 30% avrtioToixa), evw KATTOIol a1Td auTOoUg

d1aBéTouv Kal GAAoug aioBnTiRpes (BA. Mivaka 4).
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3 (<] o x 3 3 o ] o
Q Q 3 o w w = <
w > - Q > > > > é
(0] > < m < < w o) s
Eowr.: -10 to 60°C o
E€wr.: -30 to 60°C 10-99% 299-1100 hPa | 0-1000cm 0-45 m/s 0-360 0-1580 W/m2
-40 to 60°C 1-99% 540-1100 hPa | 0-2000cm 0-50 m/s

Moocooté CO2

. o (0-5000 ppm)
o o bsc | 0-100% | 260-1160 hPa ErimeSo
. BopuPou (35-
110dB)

-20 to 55°C

0-100%

300-1100 hPa

0-15¢cm (uévo
avixveuon)
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Eowr.: 0 to 50°C

5 Efwr. -40 to 70°C 1-100% | 541-1100 hPa | 0-0.025cm 0-72m/s | 0-360° 0-948 W/m2 | 0-15
Znueio dpdooU
ApaoTtnpiotnTa
KEPAUVWIV
améoTaong £wg
Kal 25 pINiwv
6 | -40to60°C 0-100% | 300-1100 hPa | 0-40cm 0-45m/s | 0-359° 0-1900 W/m2 | 0-14 | Evapén, évraon
Kal SlIGpKeEIa
BpoxomTwong
Métpnon
TTUKVOTNTOG
agpa
Eowr.: -10 to
7 | 60°C 10-99% | 300-1100 hPa | 0-1000cm 0-45m/s | 0-360° 0-2367 W/m2 | 0-15
E€wr.: -40 to 65°C
Eowr.: -50 to
8 | 70°C 5-95% 700-1050 hPa | 0-1000cm 0-56 m/s | 0-360°
E€wr.: -30 to 60°C
Eowr.: 1010 60°C | 16,999 | 300-1100 hPa | 0-1000cm 0-44m/s | 0-360° 0-3160 W/m2 | 1-12 | ZfHeio dpdoou
9 E€wr.: -30 to 65°C ApaotnpiétnTa
KEPAUVWIV
10 | -48to 66°C 0-100% | 931-1067 hPa | 0-508cm 1-78 m/s | 0-360°
Eowr.: -40 to
11 | 70°C 1-99% 850-1050hPa | 0-1000cm 0-80 m/s | 0-360° 0-15
E€wr.: -40 to 80°C
. 0.6-40 .
12 | -29t070.0 °C 10-90% | 700-1100 hPa mis 0-360
13 Eg&’: o0 | 1-100% | 540-1100 hPa | 0-655 cm 0-89m/s | 1-360°
14 ng“’: 00, | 0-100% | 5511084 hPa | van (unlimited) | 0-67 mis | 1-360°
15 | -60to0 70 °C 0-100% | 600-1100 hPa | 0-20cm 0-60 m/s | 0-360°
16 Eg‘;f o080 e | 0100% | 540-1100 hPa | 0-30.50m 08967 | 0-360° 0-1800 W/m2 | 0-16
17 | -35t070.0 °C 0-100% | 300-1100 hPa | 0-40cm 0-60 m/s | 0-360°
18 | -40to 70°C 0-100% | 300-1100 hPa | 0-30cm 0-60 m/s | 0-360° -
19 | -40to 125°C 10-100% | 540-1100 hPa | 0-5cm 0-89 m/s | 0-360° 0-1500 W/m2
20 | -40to 75°C 0-100% | 660-1070 hPa | 0-254cm 0-76 m/s | 0-360° 0-1280 W/m2

Mivakag¢ 4: AioBnTHpec Kai EUPOC TIUWV ava LIOVTEAO UETEWPOAOYIKOU aTaBuoU ToU epnoplou

4.1.3 ZuvdeoI1uoTNTA

OAMol o1 UTTO €EE£TOON PMETEWPOAOYIKOI OTABUOI TOU euTTOpiou TTEPIAAPBAvOUY Tn

duvaTtoTnTa ouvdeong oTo dIadikTUO HEow Wi-Fi. AuTtd eTITPETTEl OTOUG XPOTES THV

TTPOCRACN O TIPAYMUATIKO XPOVO OTa METEWPOAOYIKA Oedopéva Bepuokpaciag,

uypaciag, BapopEeTPIKAG TTIEONG K.0.K. TTOU Ol OTABWOoI KaTtaypdgouv, aAAd Kai Tn Anywn

€I00TTOINCEWY KAIPOU OTTG OTTOUDATTIOTE XPNOIKNOTTOIVTAG CUYKEKPINEVES EQAPHOYEG

yla smartphone, oi otroieg cival dlaBéoiueg 1600 yia cuokeuég iIOS 600 Kal yia

ouokeuEg Android.

APKETEG ATTO TIG EQAPPOYEG TTPOCPEPOUV TN dUVATOTNTA AVAAUCNG ICTOPIKWVY

METEWPOAOYIKWY OedopéVWy, TN duvATOTNTA dNUIoUPYIOG ypaenuATWyY, aAAG Kal

TTPOYyVwong kaipou. H ouvdeory toug oto Oladiktuo péow Wi-Fi TTpoo@épel

ouvaToTNTa OUVOEONG TOoug HE laptops | UTTOAOYIOTEG PE OKOTIO T METAPOPTWON

OeQOMEVWV VIO TTEPAITEPW aVAAUCN.
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4.1.4 Atreikovion dedopévwv

O1 peTewpoAoyikoi OTOBUOI TOUu €PTTOpPiOU CuvodelovTal ATTO MdIa PovAada
armreikéviong (data display) Tmou ep@avidel o€ TTPAYUATIKO XPOVO TA PETEWPOAOYIKA
oedopuéva Tou cUAAéyovTal aTTd Toug aloBnThPES. H povada auTtr YTropei va givail yia
autévoun ocuokeur] (LCD kovodAa 0Bd6vng) rp utropei va ouvdebei oe UTTOAOYIOTA N
KivnTté péow Wi-Fi yia atropakpuopévn TTapakoAouBnon kal avaAuon dedouEVWV.

H povada armreikdviong 0edouEVwY eu@aviel pia o€Ipa PJETARANTWY Kaipou,
OTTWG BepuoKpaaia, uypaacia, KareuBuvaon Kal TaXUTNTa avéPou, aTHOC@AIPIKA TTiEoN,
BpoxotTwon K.0.K. OpIiopévol atTd TOUG METEWPOAOYIKOUG OTABPOUG dIaBéTouv
TIPOCOETA  XAPOKTNPIOTIKA, OTIWG CUVAYEPHOUG EVTOVWV  KAIPIKWY OEQOUEVWY,

KaTaypaeng Kal atreikoviong 0eB0UEVWY HECW YPOPNUATWV.

4.1.5 MNpoéyvwon Kaipou

Opiopévol atmd Toug uTrd e€ETaon YETEWPOAOYIKOUG OTABUOUC TTPOCPEPOUV TN
duvatoTnTa TTPOYVWONG KAIpoU, €iTe atTeudeiag, €ite pEow TNG HETABOONG BESOPEVWV
O OpPYyaviIOUoUG A TIAATQOPUEG TIPOYVWONG KalpoU. AUTEGC O TTAATQOPUES
XPNOIYOTIOIOUV  TTPONYMEVOUG aAYOPIBUOUG Kal UTTOAOYIOTIKG MOVTEAQ yia TNV
avAdAuon Twv PETEWPOAOYIKWY OedOUEVWY Kal TNV TTapoXh TPoRAfwewy yia
OUYKEKPIPEVES TOTTOBETTEC. AUTO KABIOTA TOUG PETEWPOAOYIKOUG OTaBUOUG 181aiTEPA
XPAOIUMOUG OTN YEWPYIa, TIG KAOTAOKEUEG, TIG UETAPOPEG, TNV AEPOTTOPIa K.a. OTToU

atrairouvTal 0edopéva Kalpou yia TN AWn atToQAacewy.

4.1.6 KéoTog

O1 petewpoAoyikoi oTaBuoi Tou gutTopiou eP@aviCouV PEYAAEG OIOKUPAVOEIG
000V aPOPA TO KOOTOG AYOPAG TOUG. =EKIVOUV ATTO MEPIKEG EKATOVTADEG EUPW AAAG
MTTOPOUV va PTACOUV £wG Kal MEPIKES XINIADES eupw. O JETEWPOAOYIKOI OTABUOI TTOU
€€ETAOTNKAV OTNV TTApoUCa epyacia KupaivovTal yetacu 170 - 3500 eupw, pe Baon
TIG TIUEG OTIG ETTIONPES I0TOCEANIDES TWV TTPOIOVTWV.

To kboTO0G ayopdg Toug e€apTdTal aTrd TTOAAOUG TTAPAYOVTEG, OTTWG O apIBuoG
Kal 0 TUTTOG Twv a1iocOnTriipwyv TTou TTepIAaUBAvouy, n ToIOTATA KATACKEUNG TOUG, N
OKPIBEIa Kal ouXvOTNTA TWV TTAPATNPAOEWV aAAd Kal 0 BaBuOg auTopaToTToinong Kal

EVOWMPATWONG TOUG e AAA ouoTAuaTa.
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MoAAéEG TTpoOTIABEIEG YIa TTEIpapaTikous M.Z. evrotidovial o€ TTEPIOXES TNG
Aciag, oTTwg n Ivdia, n Ivdovnoia kai n TdiAdvdn. H aduvapia TTpoundeiag
Blounxavikwy TTPoIioVTWY uywnAoug KOOTOUG Kal N TIPOoTIdbsla peiwong g
e€apTnONG atod €I0aywyEG ATToTEAOUV BaCIKO KivnTpo. AKOuN, o€ XWPES OTTWG N
Ivdia, 6tmou n aug¢non Tou TANBucouou eival paydaia, n PeyaAuTepn {RTnon, o€
OuVvOUOOMO HE TNV OOTIKOTTOINON Kal TN MEIWON Twv KAAANEPYOUPEVWY EKTACEWV,
evreivouv 10 TPORAnua. H katdotaon emdeivwveTal atrd TNV KAIMOTIKA aAAayr Kal
TNV EAAEIYPN QUOIKWYV TTOPWV, OTTWG TO VEPO, AAANG Kal €OTTAICOU, AVTAAAGKTIKWY KAl
QUTOQPAPHAKWY. ZUVETTWG, avalnToUVvTal OIKOVOUIKEG AUCEIC BEATIOTOTTOINONG TNG

TTapaywyng Kai elcaywyng otov Topéa Precision Agriculture. [13]

4.2 Autooxédiol Autopartol MetewpoAoyikoi ZTaOuoi xapnAou

KOOTOUG

O1 Autooxédiol MetewpoAoyikoi 2tabuoi TTou egetdlovral otnv TTapoloa
epyacia avTtioToixouv ota apbpa tou egp@avifovral otov Tivaka 5. KdBe dpBbpo

aplBueital ye €vav povadiko apiBuod, 0 OTToi0g XPNOIYOTIOIEITAI KAl OTNV avaAuon TTou

OKOAOUBEI.
. . . KaTtnyopia
ApBpo TitAo ETo .
Pep s > xefong

[1] Raspberry Pi Based Weather Reporting over 10T 2020 Mewpyia
Low Cost IoT Based Weather Station for Real-Time AtroBéparta

[2] o 2020 .
Monitoring 0daTOg

Air Quality Monitoring System Based on loT using

[3] Raspberry Pi 2017  ATp. péAuvon
Development of an ESP-32 Microcontroller Based .
4] Weather Reporting Device 2022 Mewpyia
An loT Analytics Approach for Weather Forecasting .
[5] using Raspberry Pi 3 Model B+ 2019 MeTewpohoyia
[6] :S?W Cost Weather Monitoring Station Using Raspberry 2017 MeTewpohoyia
[7] Bluetooth Based Weather Station 2016 MeTewpoAoyia
[8] Efficient IoT based Weather Station 2020 MeTewpoAoyia
Weather Monitoring Using Wireless Sensor Networks .
[9] based on 10T 2018 MeTewpoAoyia
[10] A Low Cost Automated Weather Station for Real Time 2017 MeTewpooyia

Local Measurements

[11] Real Time loT Application of Urban Garden Design 2020 Knitrog

[12] Weather Monitoring System Using Arduino Uno 2020  MetewpoAoyia
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Smart Farm Monitoring Using Raspberry Pi and

[13] Arduino 2016 KTtnvoTtpogia
IoT Based Air Quality and Weather Monitoring System .
[14] with Android Application 2022 Mewpyia
[15] An Android smart application for an Arduino based 2019 MeTewpohoyia
local meteorological data recording
[16] L(_)w cost smart weather station using Arduino and 2020 MeTewpohoyia
ZigBee
Evaluation of a Low-Cost, Solar-Powered Weather .
[17] Station for Small-Scale Wind Farm Site Selection 2018 MeTewpohoyia
[18] gn loT-based Smart Garden with Weather Station 2019 Kijog
ystem
[19] ggﬁf:t Design of a Low Cost Portable Weather 2018 MeTewpohoyia
[20] Wea’gher Station Design Using loT Platform Based On 2018 MeTewpoloyia
Arduino Mega
Comparative analysis of meteorological monitoring
using an integrated low-cost environmental unit based .
[21] on the internet of things (loT) with an automatic 2017 MeTewpoloyia
meteorological station (AWS)
[22] Cloud Based Weather Station using loT Devices 2019 MeTtewpoAoyia
[23] Weather Station for Educational Purposes based on 2017 Exmaideuon
Atmega8L
lot-Based Weather Station with Python User Interface .
[24] for Measurment Technique of Educational Purpose 2020 Merewpohoyia
Weather monitoring system based on STM32 and One .
[25] Net Internet of Things platform 2021 MeTewpohoyia
[26] loT .enabled smart garden kit along with weather 2020 Kjroc
station
Design of micro-automatic weather station for modern
[27] power grid based on STM32 2017 AN.E.
28] LOW Cost Weather Station for Climate-Smart 2017 Mewpyia
Agriculture
Design and Implement of a Weather Monitoring Station .
[29] using CoAP on NB-loT Network 2020 MeTewpohoyia
Development of a Weather Station with Water Level .
[30] and Waterflow Detection using Arduino 2022 Merewpohoyia
[31] Prototyp_e' v_veather station uses LoRa wireless 2019 MeTewpohoyia
connectivity infrastructure
[32] loT Based Weather Station 2020 MeTewpoAoyia
[33] Embedqled based Remote Monltorm_g_Statlon for Live 2017  ATLE.
Streaming of Temperature and Humidity
[34] An Intelllgen_t Weather Monitoring System using 2019 MeTewpohoyia
Internet of Things
[35] Smart weather monitoring and real time alert system 2018 MeTewpohoyia
using loT
[36] IOT' Bgsed Data Logger System for Weather 2017 MeTewpohoyia
Monitoring
Wi-Fi Based Portable Weather Station for Monitoring
[37] Temperature, Relative Humidity, Pressure, 2018 MeTewpoAoyia
Precipitation, Wind Speed and Direction
[38] Design of a low cost automatic meteorological weather 2019 MeTewpooyia

station
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Automatic Irrigation System using Soil Moisture

[39] Sensor and Temperature Sensor with Microcontroller 2017 KATrog
AT89S52

[40] Building a low-cost weather station 2020 ATILE.

[41] ::()DI;' Based Smart Weather Station Using Raspberry- 2016 MeTewpohoyia
MOBILE APP & loT BASED SMART WEATHER .

[42] STATION 2017 MeTewpoAoyia
loT Based Low-cost Weather Station and Monitoring ,

[43] System for Precision Agriculture in India 2018 Mewpyia

[44] Internet of Things Application for Implementation of 2017 Mewpyia

Smart Agriculture System

[45] Arduino Based Weather Monitoring System 2017 Mewpyia

[46] IoT based Data Logger System for weather monitoring

using Wireless sensor networks 2016 Merewpohoyia

WEATHER  MONITORING  SYSTEM  USING .
[47] ARDUINO UNO 2021 MeTtewpoAoyia

Development of a Low Cost Weather Station Using

[48] Free Hardware and Software 2017 Merewpohoyia

[49] Smart Farming System Using IOT 2022 Kntrog

Mivaka¢ 5: ApBpa avaokonong (€rog-karnyopia XpHRong)

4.2.1 Xwpa mTpoéAeuong

O1Twg TTPOKUTITEI ATTO TOV TTiVAKA 4 KAl TTApOouUCIAdeTal e JEYAAUTEPN EUKPIVEIQ
oTnV €IKOva TTou akoAouBei (eikdva 34), 10 50% TwV dNPOCIEUCEWV TTPOEPYOVTAIl OTTO
v Ivdia. H Ivdia €xel pia pakpd mTapddoon otnv MEAETN TwWV METEWPOAOYIKWV
QAIVOUEVWY, ECAITIOG KUPIWG TWV JEYAAWY OIOKUPAVOEWY TTOU TTAPOUCIAZE! O Kaipdg,
ME TNV eP@AVION aKPaiwVv KAIPIKWY QAIVOUEVWY (MOUCWVEG, KUKAWVEG, Enpaaia Kal
KAUOoWVEG), aAAG Kal Adyw Tou peydAou pepidiou TToU KPATd n YeEwpyia oTnv €6VIKA
TNG olkovopia. O1 aypoteg NG Pacifovral o€ PeydAo PBaBud oOTIC PETEWPOAOYIKES
TTPORAEWeIG, OTTOTE N O100e0IUOTNTA AUTOOXEDIWY OTOBUWY TOUG ETTITPETTEI TNV
TPOoBACN OE TOTIKEG WETEWPOAOYIKEG TTANPOPOPIEG TTOU QPOPOUV TIG TTEPIOXEG
0paoTNPIOTNTAG TOUG. [36]

E&eTtdlovrag TNV Katavoun Twv apbpwv pe Baon TNV Tagivounon Twy XWPWV JE
Baon tov d¢eiktn HDI (Human Development Index — Agiktng AvBpwtrivng Avartuéng),
TTOU TTPOKUTITEI HE BAON TO TIPOCDOKIPO CWNAG, TO BIOTIKO ETTITTESO KaAI TNV agIoOAdyNon
O€ ETTIUEPOUG TOUEIG OTTWG N TTAIdEIA, TTPOKUTITEI OAPNG CUOXETION:

e Kavéva apBpo atrd xwpeg pe HDI>0,9 (H.MN.A., Kavaddag, AuaTtpaAia,
laTTwvia, BopeIoEUPWTTAITKES XWPEG)

e Téooepa ApBpa atod xwpes pe 0,8<HDI<0,9 (Toupkia, MaAaioia)
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o [lévTe ApBpa atd xwpeg pe 0,7<HDI<0,8 (Mepou, lonuepivog, MaAaioia,
Ivdovnoia, Kiva)

e >apavta GpBpa atmd xwpes ue HDI<O,7

No data 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

! ‘ : :

Eikéva 34: Karavour apBpwv ava xwpa Karaywyris ouyypapéwy

Xwpa Apbpa ﬁﬁDﬂlﬂﬂg
Niynpia 1 0,535
Ivdia 24 0,633
MtraykAavTEG 4 0,661
Ipdk 2 0,686
Ivdovnaoia 3 0,705
Exouadop 1 0,740
BpadiAia 2 0,754
Mepou 1 0,762
Kiva 2 0,768
TaiAévon 3 0,800
MaAaicia 2 0,803
KouBéir 1 0,831
Toupkia 2 0,838
MouépTo Piko 1 0,845
2U0voAo 49

MNivakac¢ 6: Karavour dpBpwv ava xwpa Karaywyns ouyypagpéwv
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4.2.2 Karnyopia XpRong

2TOV Tivaka 7 TTapoucIAdeTal n  Kartnyopia Xpnong Twv UTTO  €¢ETaon
QUTOOXEDIWV PETEWPOAOYIKWY OTABUWYV. To uEYaAUTEPO TTOCOOTO EPPavileTal va EXEI
WG Kartnyopia xprRong tn METEwpPOoAoyia YeVIKA aAAd Kal TNV YEwpPYia, TOPEAS TTOU

eCapTaTal ATTOAUTA ATTO TIG KAIPIKEG OUVOAKES KAl TN OWOTH Kal £yKaipn TTPORAEWn.

Kartnyopia 2uyxvotnta | ApBpa

MeTewpohoyia/A.lN.E. [27], [33], [40]

MeTewpoAoyia/ATToBéuaTa UdATOG [2]

MeTewpoAoyia/ATu. puttavaon [3]

Fewpyia (YEVIKG) [1], [4], [14], [28], [43], [44], [45]

POk (NP e |w

MeTewpoloyia/EkTTaideuon [23]
Mewpyia/KATIOC [11], [18], [26], [39], [49]
KTnvotpogia [13]

[51.[6].[7].[8].[9].[10],[12],[15],[16].[17],
[19],[20],[21],[22],[24],[25],[29],[30],
[31],[32],[34],[35],[36].[37].[38],[41],
MeTewpoAoyia (yevikd) 30 [42],[46], [47],[48]

lMivakac¢ 7: ApBpa avd karnyopia xpnons/kKivntpo

4.2.3 Tpo@odooia

2TOV TTivaka 8 TTapouciadeTal o TPOTTIOG TPOPOdOTiag UE EVEPYEID TwV UTTO
eCéTaon AUTOOXEDIWV HETEWPOAOYIKWY OTABUWY, OTToU OTNV TTAEIOVOTNTA TOUG
EM@AVICETAI Y1 N OAOKANPWHPEVN TTPOTACH, HE TPOPODOOCIA ATIO PETAOXNUATIOTH 1)
220V. Kdartrolol a1rdé Toug OTOBUOUG XPNOIKOTTOIOUV QWTOROATAIKG WG EVAAANQKTIKN

TTNYn EVEPYEIAG.

ApbBpa Tpogodoaoia
[3] Mrratapia Kal ¢wToROATAIKS
[5] MTratapia Kol QuTOBOATAIKO

4 6v mTaveA, 3.7V, 6000 mAh Lithium-

[16] Polymer (LiPo)

[18] 220v Kal @uTOROATAIKO
[27] 12v (20 watt @wTOROATAIKO)
[29] 12v wTOBOATAIKO

[39] v ptTatapia Kal @WTOROATAIKO

lMivakag 8: Tpogododaia e pwToBoATaiko
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4.2.4 AioOnTRpeg

21OV TTivoKka 9 TTapoucialovTal JE OUVOTITIKO TPOTTO Ta €idn Twv aloBnThpwv
TTou TTEPIANAPBAvEl KABE auTOOXEDIOG PETEWPOAOYIKOG oTaBubS TTou egetdleTal. Ol
aloONTAPEeG BepuoKpaTiag Kal uypaoiag atroTEAOUV HEPOG OAWV OXEDOV Twv
OTABUWY, EVW TTIO GTTAVIOI €ival O1 AICONTAPES TTOIOTATAG AEPA, UYPATiag EdAPOUG Kal
kateuBuvong avépou. O Tlivaokag 31 TOU TTAPAPTAMATOG TTEPIEXEI QAVAAUTIKEG

TTANPOYOPIES yIa Ta €idn Twv alIcONTAPWYV ava dpbpo.

(=] § o w g g' g
A S R A
1 & 2 E o) 8 = e 2
& & & 8 % % § & & £
$ 8§ £ 2 & & F & £ g
[1] ) ) ° ° °
[2] ) ) ) ° ° °
[3] . ° ° °
[4] . ° ) °
[5] ° ° °
[6] ° ° ° ° ° °
[7] ° )
[8] ° ° )
[9] ° )
[10] ° ° °
[11] ) °
[12] ) ) ) ° ° ° °
[13] ° ° °
[14] ) ° °
[15] ° ° °
[16] ° ° ° ° °
[17] ° ° ° ° °
[18] ° ) ) ° °
[19] ) ° ° ° °
[20] ° ° ° °
[21] ) ) °
[22] ) ) ) °
[23] ° ° ° ° °
[24] ) ° ° ° °
[25] °
[26] ° ° °
[27] ° ° ° ° °
[28] ° ° ° °
[29] ° ° ° ° ° °
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[30] . ° )

[31] ° ) )

[32] ) ° ° ° °

[33] °

[34] ° ° °
[35] b o ° °

[36] ° ) ° °

[37] ° ° ° °

[38] ° °

[39] ° °

[40] ° °

[41] ° ° ) )

[42] ° ° ° °

[43] ° ° ° °

[44] ° ° ° ° °
[45] ° ° ° °

[46] ° )

[47] ° ° ° ° ° °
[48] ° ° ° ° °

[49] ) ° °

Mivakag 9: AioBnTHpes
MapakdTw egetdlovTal o1 aiIobnTPeg avd KaTnyopia @UOIKOU peyEBoUG
METPNONG ME OTOXO TNV €£LAYWYI CUUTTEPOCUATWY YA Th ouxvoTNTa XPRONG TOUG.

MepaITEpw TTANPOYOPIES TTEPIEXOVTAI OTOUG TTivaKeg 32-34.

1. AicbnTApec Ogpuokpaaiag

2Udewva  he  TO  Aldypoupa 3, ol aioOnTApeg  Begppokpaciag  TTou
xpnoigotrolouvTal gival Kupiwg ol DHT11 (41%) kai DHT22 (24%). Z& 2 TTEPITTITWOEIG
XPnoIJoTrolEiTal 0 avaAoylikog aioBntApag LM35, evw oe 3 Ttapadeiyyara o
aiobntpag BMP280, kaBwg XpnoIKOTTOIEITAIl VIO HETPNON ATUOOPAIPIKNAG TTiEONG Kal
dev atraiteital mMTTAEOV AIoONTAPAG. 2T UTTOAOITTA GpBpa XPNOIYOTToIoUVTAl Ol
AM2315 (v=1), DS18B20 (v=2), EE06-FT1A1(v=1), HTU21D (v=1) ka1 SHT30 (v=1),

evw o€ 4 apBpa dev dieukpivifeTal o TUTTOG AICONTAPA.
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Al0ONnTNpeg OepuoKpaaiag

LM35 ,2

—— AMN\o, 10

A BMP280, 3
"OXI, 2

DHT11, 20

\

~—_DHT22, 12

=AMo =BMP280 =0y =DHT22 =DHT11 =LM35

Aigypaupua 3 : Zuxvotnta aiobntripwyv Bgplokpaciac

2. AioBnTnpec uypaaiac aépa

O1 aioBNTAPEG Uypaaoiag TTou xpnolpoTrolouvTal gival Kupiwg o DHT11 (45%)

Kal DHT22 (22%). Z¢ 2 TepImTWOoEIg XpnoidoTrolgital o aiodnthpag BMP280, kabwg

XPNOIYOTIOIEITAI YIO PETPNON ATUOOQAIPIKAG TTiEONG KAl Ogv ATTAITEITAI ETTITTAOV

ai00nNTApag. Z1a utoAoira dpbpa xpnoigotroiouvrtal o AM2315 (v=2), DS18B20
(v=2), EEO6-FT1A1(v=1), HTU21D (v=1) kot SHT30 (v=1), evw o€ 4 &pBpa dev

OIEUKPIVICETAI O TUTTOG AIOBNTAPA.

AI0OnTrpEg uypaaiag

BMP280, 2
/—

ANNo, 8

Ox1, 6

DHT22, 11

= DHT11 =DHT22 =0y =AMo = BMP280

\DHTll, 22

Aigypauua 4: Zuxvortnta aiobntripwyv vypaociag
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EmAoyni aiobntrpwyv Bepuokpaciag-uypaciag
40
35
30
25
20
15
10

3

KOWOG aobntrpag AladopeTikog aontrpag

Algypauua 5: Zuxvortnta xprnong Koivou aioontripa Bspuokpaciag-vypaociag

2UPQWVa PE TO OIAypaupda 5, oxedOv o€ KABE TTEPITITWON, ETTIAEYETAI KOIVOG

aI06NTAPAG yia BEpUOKPATia Kal Uypaacia.

3. AioBNTAPEC aTUOOEAIPIKAC TTIETNC

To 49% 1wV dpBpwv dev TTEPINAPBAVOUV alIoONTAPA ATPOO@AIPIKNAG TTIECNG. ZTA
24 GapBpa 1Tou TrEPIAaUBAvouv aloBnThpa TTieong, Ta 16 xpnoiyotroiouv Tov BMP 180,
Ta 6 Tov BMP280 ka1 2 tov MP3115A2. 2¢ pia TrepiTrtwon Ogv ava@EPETal 0 TUTTOG

TOoU QI0BNTAPOQ.

AloOntrpeg atpoodalpLkig mieong

MP3115A2, 2
I

AMN\o, 1
_\
D — BMP280, 6

“_BMP180, 16
Oxy, 24/

= BMP280 = BMP180 = 0Oyt AMo = MP3115A2

Aigypauua 6: Zuxvotnta aiobnTipwy aruooQaipIKAS TTieans
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O aioBnmipag BMP280 tTAcovekTei EvavTi Tou BMP180 pe TapatrAfolo KO6oToG.
Tooo 10 UPOG PETPNONG OCO Kal N duvaTdTNTA dIOCUVOEDNG UE TIPWTOKOAAO SPI Tov
KaBIoTOUV TTPOTINOTEPO. H HIKPOTEPN OUXVOTNTA XPENOIUOTIOINOAG TOU OPEIAETAI OTO
OTI €ival TTI0 TTPOCPATOG.

O aioBnTmipag MP3115A2 €xel apkeTd uwnAd KOOTOG (16€) XWpPIig va TTPOCPEPEI
MEYaAUTEPN akpiBeia i eupog pétpnong (Mivakag 10).

BMP280 MPL3115A2
EUpog Asitoupyiag 300 - 1100 hPa 200 - 1100 hPa
MéyioTn TTieon 20000 hPa 5000 hPa
Méyiotn avdAuon 20-bit 20-bit
AkpiBeia 0.0016 hPa 0.0025 hPa
AttéAuTO 0QAAUQ + 1 hPa * 4 hPa
2XETIKO GQAAUQ +0.12 hPa + 0.5 hPa
Temperature Coefficient
Offset 1.5 Pa/K NA
2uxvoTnTa delyuaTtoAnyiag 157 Hz 100 Hz
FIFO Size NA 32 samples
KatavaAwon @ 1Hz 2.7 UA 8.5 UA

lMivakag¢ 10: 20ykpion aiobntipwv BMP280, MPL3115A2

4. AioBnTApec BpoxdTTITwaonc — Uwouc BPoxNC

O unxaviouég Tipping Bucket ptropei va BewpnBei n BEATIOTN €mTIAOyr, OTAV
OKOTTOG €ival N METPNON TOu UYWoug Bpoxns. Me Tov TTepIOdIKO TPOTTO AEIToUpyiag Tou
TTAPEXEI KOAN akpiBela Kal agloTmoTia.

AvtiBeTa, o aicbntpag FC-37/YL83 utropei va TTANPOQOopPrRCEl YIa TO AIVOUEVO
aAAG OxI yia TNV €vTaon Kal To TEAIKO UWOG, TTOU aTTOTEAE onUavTIKR TTANPOPOpIaq,
€1I0IKa oTn Newpyia. MapdAAnAa, n diatrpnon otaydévag oTnv £MIQAVEIR TOU UTTOPEI
vVa TTAPATTAAVACEL, aKOUN Kal éTav €XEl OTAPATAOEI N BPOXH.

ZXETIKA PE TOV a10ONTAPA UYOUGS VEPOU, ATTAITEITAI TTEPITTAOKOG UNXAVIOHOG KAl
ETMTTAEOV NAEKTPOVIKA KAl UNXAVIKA MEPN YIO TNV QuTOuaTtn A€IToupyia Tou: Of€
TEPITITWON  HEYAANG  BpoxdémTwong 1N véag Ppoxomtwong, 0Oa  atraiTeital
«MNOEVIONOG» TOU UYOUG NEOW MIOG avTAiag TTou Ba agpaipei To vepd atro 10 OXEIO.

TENOG, n €mAoy Xprong aiobnTrPa UTTEPAXWV YIQ TNV aviXveuon Tou UYoug
NG EMIPAVEING TOU VEPOU UTTOPEI va 0dNyrnoeEl OTA idIa ATTOTEAEOUATA AAAG KAl PJE TA

idla yelovEKTAPATA TOU AIoBNTAPA UWOUGS VEPOU.
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AioOntipag Ap6po

v

FC-37/YL83 [1], [20], [30], [32], [23], [36], [16], [43], [35] 9

tipping bucket [37], [24], [48], [41], [42], [2], [4] 7

Water level [12], [47] 2

AyvwaoTo [19], [22], [29], [31], [45] 5

Oxi [21], [17], [18], [8], [38], [3], [S], [34], [6], [10], [44], [7], [11], [46], ¢
[49], [27], [26], [13], [14], [15], [33], [28], [9], [40], [25], [39]

Mivakag 11: ApBpa avd T0TTo aicbnTripa BpoxoTITwong

5. AiloOnTApEeC TaxUTNTOC avEUOU

2¢ 0,1l apopd Tn METPNON TNG TaXUTNTAG TOU QVEPOU, TO 3-CUup AVEUOUETPO
(Robinson anemometer) eivai o ai00NTAPAG TTOU XPNOIYOTIOIEITAI, HE €&aipeon
iIdlokaTaokeun oTo GpBpo [40].

AicOnTipag Apbpo v
Robinson (3 cup) [16], [12], [35], [2], [19], [47], [31], [48], [29], [17], [6], [28], [23], [37], 19
QAVEUOUETPO [41], [42], [27], [15], [24]

2IYMOEIDAG

diaragn [40] 1

lMivakag 12: ApBpa avd TUTTO QVELOUETPOU

210 ApBpa [19], [23], [40], [48] TrpoTiydTal N IdloKaTaoKEU alcONTAPA, CUPPWVA
ME TNV idIa apxr Asiroupyiag.

210 [48], TTpocappolovTal o1 3 Bpaxioveg YE TA NUICPAIPIKA KUTTEAAQ aToV GEova
TTEPIOTPOPAG KAl OE VA ONUEIO TOU TTEPIOTPEPOPEVOU OIOKOU TOTTOBETEITAI JAYVITNG.
AvTioToIXa, OTOV Agova TTEPIOTPOYPNG TOTTOBETEITAI €vag HayvnTIKOG dIAKOTITNG (reed
switch), o oTtroiog evepyoTroigital pia Qopd o€ KABe TTePIOTPOPr. AvapEpeTal OTI TO

KOOTOG ToU JIaKOTITN €ival $2,5 evw Ta uttdAoita pépn koéoTioav $10.

Eikéva 35: Id1okataokeun aiobntipa taxurniag avéuou*®

49 [10]
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210 [40], diatnpeital n apxn Asiroupyiag o€ 6,7 aQopd TO NAEKTPOVIKO UEPOG
aAAG aAAGCel TO oxAUa TNG ETTIPAVEIAG TToU JEXETAI TOV Avepo. ATToTeAEiTal atmo 2
Koiha uépn pe katown oxpuatog S. Ztnv ulotoinon (Eikéva 36) trapatnpeital o
MNXQVIOPOG O€ OYn, o€ TTPOXEIPN Kal JUn oTIBapr uAotroinon.

E€etalovrag 1n OelTePn TIPOCEYYION WG TIPOG TNV guaiodnoia, Kabwg
atroTeAeiTal ammd 2 CUPUETPIKA PépN (avTi yia Tpia oto Robinson), eival mBavov

Avepog pe d1eUBuvon cUP@wva PE TRV €IkOVa 37 va yiveTal BUOKOAOTEPA avTIANTITOG.

Ferrite §§ 2
| Magnet  _ > < Logical
_ Logial | P . Level 1 Again—
Level i— Wind . End Counting
Starts W . Time
Counting A=
Time
Hall
Sensor |

Eikéva 36: Mapddeiyua aveuOuETPOU UE OIYUOEIDN ETTIPAVEIQ™®

210 [23] xpnoiyotrolcital avepopeTpo Robinson aAAG avTi payvnTikou d1aKOTITN

Xpnoigotrolgital oTmkog (H21A1).

Eikéva 37: AveuoueTpo apBpou Kai oTrTikog S1akoming H21A 151 52

210 GpBpo [19], vyia TIC KOIAEG ETTIPAVEIEG UTTOOOXNG TOU QVEUOU
XPNOIJOTToIoUVTAl WTTOAGKIO TTIVYK-TTOVYK, €VW O&V YIVETAI UTTOAOYIOCNO aplBuou

TTEPIOTPOPWV YIa TOV UTTOAOYIOHUS TNG TaxUuTnTag. AvTiOETa, OTOV AfovVa TTEPIOTPOPAS

50 [45]
51 [50]
52 https://www.tme.eu/en/details/h21a2-i/pch-photoelectric-sensors/isocom/h21a2/
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gival ouvoedeUEVOG £Vag KIVNTAPAG, O OTT0IOG TTapAyel TAon O€ ouvapTnon UE TOV

pPUBUOS TTEPIOTPOPNG.
2710V TTivaka 13 kataypd@etal n Tdon oTa AKPA ToU KIVNTAPA 0€ DIAPOPEG TIMEG

ouxvOTNTAG TTEPICTPOPNG.

[ Vo | ms

149.3 1.05
172.37 125

1744 138
176.73 145
177,48 1.5

179 164
180.23 173

185 19

1878 21

Mivakag¢ 13: Taon kivninpa o€ ouvaprnon pe RPS%

Mvetal ypa@iki avamapdoTtaocn Twv (euywv TIHWV (Aidypaupa 6) kal ETTeira

yiveTal TTpooéyyion pe ekBeTIKA ouvapTtnon (Aldypauua 7).

=

Aigypauua 7: Fpagikn mapdoraon twv Tiuwv V-RPS%

y= 0. 02975&){130' 02236x :

7]

e YV X

untlied &t 1

Aiaypauua 8: Mpodéyyian ue EKOETIK auvapTnan™

53 [20]
54 [20]
55 [20]
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€ 2 apBpa n péTpnon yiveral ye TTPOCAPPOYA KIVNTAPA Kal avayvwaon Tng
Tdong, evw o€ 1 dpBpo xpnoiyoTrolcital rotary encoder.

6. AiIoOnTApPEec KaTteuBuvonc avéuou (avePodEiKTEC)

ZUPQWVA PE TOV TTiVaKA 14 To ueyaAUTEPO PNEPOG TWV UTTO £EETACT AUTOOXEDIWYV
OTABUWY XPNOIYOTIOIOUV QVEPODEIKTEG TOU EPTTOPIOU, OMWG UTAPEav kal dUo

TTEPITITWOEIG IDIOKATAOKEUWY, Ol OTTOIEG Ba €6ETACTOUV TTAPAKATW.

AicOnTipag Apbpo

v
Eutropikd

B [27], [28], [29], [17],[6], [17], [6], [37] 19
IdlokaTtaokeun  [2], [48] 2

lMivakag 14: ApBpa e aveuodeikn

2710 ApBpo [48], kataokeudletal n diIATAENS TNG €IKOVAG 38, OTTOU WE TN BonBeia
OIAPOPETIKWY aVTIOTACEWV OTIC 8 BACIKEG KATEUBUVOEIC Kal TN XPAON MayvnTiKou
OIAKOTITN ETTIOTPEPOVTAI DIOPOPETIKES TIMEG AVTIOTAONG.

Eikéva 38: Aiaraén autooxédiou aveuodeikn®®

210 ApBpo [2], emIAEyeTAl N XPAON HAYVNTOUETPOU, IO NAEKTPOVIKNG dIATAENG
TTOU avIXveUel To JayvnTiko 1edio o€ TpelIg agoveg (Eikova 39).
Me k&Be aAhayny kateuBuvong, o aioBnTApag avayvwpilel TIc aAAayEG OTo

MayvnTIKS TTedio o€ dUO AEOVES KAl ETTIOTPEPEI TIG METPAOEIG OTNV KEVTPIKA pHovada.

56 [10]
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Eikéva 39: H diaraén tou aveuodeikn Kai n TeAIkn uAomroinon®’

7. AloBNTNPEC Eviaanc @WTOC

2TIG TTEPICOOTEPES TTEPITITWOEIG XpNOIPoTTolEiTal aloBnTthpag LDR, kabwg eivai
OPKETA aTTAGG 0T OUVOEDN KAl OIKOVOUIKOG. 2T0 [24] XPNOIUOTIOIEITAI QWTOROATAIKO,
EVW OTO [6] emAEyETAlI TO TTUPAVOUETPO, £va eTTIOTNUOVIKO Opyavo. O1 uttdAortrol

aI0ONTAPES €ival YN@IaKoi, Je KOOTOG aTTo 2€ £wg 20€.

AlcBnTipag Apb6po

LDR [12], [36], [35], [45], [18], [11], [13], [9]
BH1750 [1], [27]

ML8511 [23]

TSL2561 [4]

QwTtoBoATaiké  [24]
MupavoueTpo [6]
AyvwoTo [32], [26], [46]
Mivaka¢ 15: ApBpa ue aiobnrnpa évraons wrog

WlRrRr|R|IRLIN o|<

8. AioBnTApec TT010TNTOC Aépa

2TOUG OTOBUOUG, OTToU eu@avifeTal 0 AICONTAPAG TTOIOTATAG TOU QépPda,
TTOPATNPEITAI OTI XPNOIUOTIOIEITAI O AVTIOTOIX0G aIoBNTAPAG, avAAoya Pe TNV TIBIWEN
K@Be uAotroinong. Ztov Tivaka 16 trapoucidlovtal ol aiodnTripeg TTou Bpédnkav

avaloya pe TNV aépio i ouaia avixveuong.

AiloBntipag Avixveuon ApBpo %

MQ-2 Boutavio, pebavio, katrvog  [13] 1

MQ-131 Ocov [29] 1
Appwvia, Ocio,

MQ-135 APWHATIKES evwoelg, [34], [14], [3], [13] 4
KATTVOG

14}
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MQ7 Movoégidio Tou AvBpaka [35], [14] 2
Movogegidio Tou AvBpaka,

MQ-9 MeBavio, LPG [12], [47], [3] 3

DSM501A  2koévn [3] 1

CO2 Alo&gidio Tou AvBpaka [9], [44], [46] 3

MQ-136 Ydpobeio [13] 1

lMivakag 16: ApBpa ue aiobnrhpa moiétnTac aépa

9. IdloKkaTaoKeun alioBnTApwyv

O Tivakag 17 TTapouaciAdel TIG TTEPITITWOEIG TWV OTABUWY OTToU £YIVE N Xpron

QUTOOXEDIWV QIOBNTAPWV.

ApBpo AvepodeikTng AveUOUETPO Bpoxouerpo  lMepifAnua
2] . .

[40] °

[48] ° °

[17] ° °

[19] o

lMivakag¢ 17: 1d10KkaTaoKeUES aioBnTnpwyV Kail TAaigiou

MNa Toug aioBNTAPeg avéuou Kal BPoxng, UTTAPXEI ava@opd OTIG AVTIOTOIXES
TTOPAYPAPOUG. ZXETIKA ME TO TEPIBANUA, OTO ApBpo [17] yiveTal €KTUTTWON
TepIBAAUaTog og 3D eKTUTTWTH yIO Tn OTEyaon KAl JOVWON TwV NAEKTPOVIKWV
eCAPTNUATWY, ME ATTOTEAECHA TNV APTIO KAl OAOKANPWUEVN UAOTTOINCN a1oBnThpwv

Kal povadag (Eikéva 40).

‘. OurWeather Charge Controller

e

Eikova 4: MepiBAnua péow 3D ekTuTwTr Kai TOTTOBETHON AIoBNTHPWVSE

58 [5]
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10. ZuuTtrEpaouaTika

2e O,TI agopd Bepuokpacia Kal uypacia, XPNOIMOTTOIOUVTAl Ol aloONnTriPEg
DHT11 ka1 DHT 22, evw yia Tnv atpoo@aipikr tricon ot BMP180 ka1t BMP280, pe Tov
0eUTEPO Va PETPAEI KOl BEpOKpaaia.

MNa T gétpnon TG BpoxOTTwaong, XpnoidoTrolouvTal ol aiodntpeg FC-37 kai
Tipping bucket, ue Tov deUTEPO TUTTO VA ATTOTEAEI AKPIBECTEPN AUCT AVOQPOPIKA PE TO
OWog BPoXNG, EVW O TTPWTOG XPNOIUOTTIOIEITAI AoPAAEOTEPA WG trigger TTapd wg
METPNTAG akpIBEiag.

ZXETIKA pE TNV TaXUTATA TOU AVEPOU, XPNOIUOTIOIEITal OXEOOV €EOAOKARPOU
avePoueTpo TUTTOU Robinson (3-cup anemometer) evw yia Tnv KAteubuvor Tou,
QaVvTiOTOIXA, AVEUODEIKTNG.

MNa tnv €vraon Tou QWTOG ETTIAEYETAI GWTOAVTIOTACTN OTNV TTAEIOVOTNTA TWV
apBpwyv, evw yia Tnv TToIOTNTA TOu aépa Oev vTOTTICETAI KATTOIO KUpiapxn €TmAoyN,

KaBwg emmAéyovTal oI KaTAAANAoI avaAoya Pe TNV €MOUPNTA avixveuon.

4.2.5 Emre€epyaotig/MIKpOEAEYKTNG

21ov Trivaka 18 TrapoucidfovTtal o1 TUTTOI TWV MIKPOEAEYKTWV-ETTECEPYQOTWV
TTOU XPNOIPOTTOIoUVTal OTOUG UTTO €¢étaon METEWPOAOYIKOUG OTaBPOUG, OTToU
OUUTTEPAIVOVTAI TA TTAPAKATW:

e 3170 44% Twv ApBpwv emAéyeTal To Arduino, pe 10 82% aQuTWv va
XPNoIJoTrolouV ouykekpiyéva 1o Arduino Uno, kaBwg o1 €icodoi Tou
ETTAPKOUV YIa TNV TTPOCOAKN TwV ATTAITOUMEVWY AIoBNTAPWV.

e To 18% Twv uvhotToinoewyv TrpayuaTtotrolouvTtal ye NodeMCU r} ESP32, pe
TTAEOVEKTNUA TNV EVOWNATWHEVN dUVATOTNTA OUVOEONG OTO BIAdIKTUO HECW
Wifi

e 210 16% Twv d&pBpwv xpnoiyotroicital Raspberry Pi, kaBwg atroTeAei
QUTOVOPO NAEKTPOVIKO UTTOAOYIOTH), META QTTO OUVOEON TIEPIPEPEIOKWV
OTTWG TTANKTPOASYIO Kai TTovTiKI, d1aBéTel duvatoTnTa ouvdeong oe Wifi kai
duvaToTnTa €l0aywyng BAong dedoPEVWY OTO AEITOUPYIKO TOU

e &g 10 TEPITITWOEIG XPNOIUOTIOINONKE OEUTEPOG MIKPOEAEYKTNG, €iTE O€
TTEPITITWOEIG EEXWPIOTWY OUOKEUWV TIOUTTOU — OEKTN €iTe WG TEAIKOG

UTTOAOYIOTAG DIETTAQPNG TOU XPNOTN
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MIKpOEAEYKTAG Apbpo %

- [33], [38], [20], [45], [2], [3], [7], [10], [11], [12], [13], [14],
ARG ({1 1EgEng) [15]. [16]. [19]. [26]. [29], [31], [35), [37], [40], [47] 22
Raspberry Pi (2,33 B+) 51, [48]. [1], [6], [22], [44], [41], [42] 8
NodeMCU / ESP8266/ ESP32 [8], [18], [30], [34], [32], [49], [24], [4], [43] 9
AMO 251, [27], [36], [21], [9], [46], [23], [39], [17], [28] 10

lMivakag 18: TUmol pIKPoEAEYKT ava apbpo

4.2.6 ZuvdeoiuoTtnTa / dieTTa®n XpHoTn

Ta TpwTtdkoAAa  dlaocuvdeong Tou  €TMAEXONKav ammd Ta UTTO  €¢€TAON

TTapadeiypata oTabuwv Tapouaciadovral oto Aidypapua 9 Tou akoAoubEi.

210 2/3 TwV ApBpwv eTIAéyeTal N ouvdeon péow Wifi, €ite xpnoipgotroiwvTag

TAaT@Opua Raspberry €ite Arduino pe TpooBrkn katdAAnAou module ite NodeMCU.

Ymapyxouv uAotroinoelg pe Bluetooth, LoRa, GSM kai RF, Kupiwg pe paon tnv

EMOUPNTA PEYIOTN OTTOOTOON HETAPOPAS TWV OEOOUEVWV.

H emkoivwvia pe RF ato dpBpo [23] rpaypatotroieital ye nRF24L01+ module.

To mpwTtokoANo |IEEE 802.15 agopd Zigbee module. To mpwTtokoAAo Bluetooth

agopd HC-05 module. e ulotroifoeig pe Arduino, n avdaykn ouvdeong pe Wifi

KaAU@Onke pe TTpooBrikn NodeMCU i ESP8266. 210 dpbpa [1] kai [25], eKTOG aTTd

Tn ouvdeon oe Wifi 660nke kai deUTepn duvatdtnTa ouvdeong, péow Ethernet kai

GSM, avrioToixa.

Bluetooth, 2

Ethernet, 3

MNpwtokoAAa dtacuvdeong
IEEE 802.15, 1

R, 1]

LoRa, 1
USB, 2

-'3“

Wifi, 33

Aiaypauua 9: lNowTtdkoAAa diacuvdeong
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H péyiotn ovouaoTikh atréoTaon AeIToupyiag KABE TTpwWTOKOAAOU TTapouaiddeTal

oTov Trivaka 19, hye Ta avtioToixa apbpa.

AkTiva emmikoivwviag  ApBpo %
[1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [14], [17],
Ansp’|6p|010 [18], [20], [21], [22], [24], [25], [26], [27], [28], [29], [30], 38
(61adikTUO) [31], [32], [33], [34], [35], [36], [37], [39], [41], [42], [43],
[44], [46], [48], [49]
64km [16] 1
100m [19], [23] 2
10m [7], [13],[15] 3
1m [12], [45], [47] 3
Om [38] ,[40] 2

Mivakag¢ 19: Akrtiva emikoivwviag ava ap6po

4.2.7 Atreikévion dedopévwyv

1. Xpnon 08dvnc

KaBwg o KUpIog OKOTTOG Twv MeTEWPOAOYIKWY OTABUWY TNG £pEuvag gival O
¢Aeyxog ammo amoéoTaon, ol ePIccoTEPOl 0Tabuoi (33) dev diaBétouv 0Bbvn. ZTOV
mivaka 20 TrapouacidfovTal ol TUTTol 086vng TToU XPNOIKOTTOIOUVTAl OTOUG OTABHOUG
TTOU €VTOTTIOTNKE 086VN. O1 TTAEIoVOTNTA TOUG XPNOIMOTIOIET TUTTO 086vng 1602.

ApBpo 0B6vn

[1] 1602

[6] 1602

[14] 1602

[18] 1602

[23] 1602

[26] 1602

[36] 1602

[38] 1602

[39] 1602

[44] 1602

[45] 1602

[4] 1604

[43] 0.96-inch OLED
[25] 3.4-inch TFT-LCD
[16] Nextion Touchscreen
[17] OLED

Mivakag 20: Tumor 066vn¢ ava Gp6po
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2. Eoapuoyn og Kivnto

2¢ 13 amd 1a 49 Gpbpa n TTANPoYopIia PETAPEPETAI OE QPAPMOYN KIvNTOU
TNAEQWVOU. ZUVABeIG epapuoyEég eival To Thinkspeak kai To Blynk, TTAatgoépueg TTou
UTTOOTNPICOUV ATTEIKOVION, ETTECEPYQTIA, ENPAVION I0TOPIKWY OToIXEIiwv. To MIT App
Inventor atroteAei pia AUon yia oxedlacuod epapuoyns. H epappoyl SENA BTERM

£xel katapynBei, evw oTo dpBpo [13] oxedidleTal EQapuoyr aTTd ToV EPEUVNTH.

E@appoyn kivntou  ApBpo

Thinkspeak [31], [32], [34], [43]
Blynk App [8], [18], [26], [30]
MIT App Inventor [35]

SENA BTERM [7]

Ao [13], [14], [15]

MNivakag 21: E@apuoyn Kivnrou

3. KolvwvVvika dikTua

2710 GpBpo [10] atrooTéAAovTaI HETPAOEIS 0€ Aoyapiaoud oto Tweeter, evw OTO
apBpo [32] n ouvdeon ue 1o Tweeter yivetal yéow Tou Thinkspeak, ammooTéAAOvVTOG

METPAOEIG €iTE TTEPIODIKA €iTE BACEI OPICPOU YUOCIOAOYIKOU EUPOUG.

Eikéva 41: Eidorroinon aro Tweeter®

4. ATToGTOAN £100TTOINCEWV

EKTOC atmd TIG TTEPITITWOEIG OTTOU ATTOOTEAAOVTAI UNVUPOTA HECW EQAPHUOYAS
Blynk fj Thinkspeak (mail, tweets, BA.[10], [13], [32]), oTa GpBpa [41] kai [43] yiveTal
QTTOOTOAA punvUpartog SMS.

5. ZUUTTEPACUATIKA

59 [12]
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EkT6¢ amd tnv 086vn (ouvABwg LCD 1602) 1TOU XPNOIYOTTOIEITAI YIO TNV
atreikdvion oTov oTabuo, emAéyovtal ol epapuoyég Blynk kai Thinkspeak 1600 yia

TNV avaTrapdoTacn 600 KAl yIa TNV ETTECEPYATIA KAl IOTOPIKOTATA TWV OEOOUEVWV.
4.2.8 Atrofnkeuon dedopévwv

Ooov agopd Tnv armobrkeuon oOedouévwy Ppébnke o1 oe 8 Apbpa
xpnoigotroigital k&pta SD ([16], [20], [24], [32], [38], [40], [43], [48]) evw OTIG
uAotroinoeig pe epappoyeg Blynk kal Thinkspeak, divetal n duvarotnta atrobrnKeuong
atro TNV €Qapupoy.

Ta apBpa [3], [4], [5], [8], [10] kai [22] avagépouv atrobrikeuon o€ cloud. ZTa
apBpa [13] kai [17] oxedidleTal Baon dedopévwy oTo Raspberry kal oto [12] faon

oedouévwy o€ Python oTov TOTTIKG UTTOAOYIOTH.

4.2.9 NMNpéyvwon Kaipou

2XETIKA pE TN duvaTdTnTa TTPOYVWONG Kalpou Bpédnke 611 oTo Apbpo [22], Ta
oedopéva artrobnkevovtal oe Baon dsdouévwyv (Amazon DynamoDB) kai pe éva
MOVTENO TTPOYVWONG ATTOOTEAAEI uNVUPATA YIa aAAQYEG KAIPOU 1) EKTAKTA yEyovoTda,
XPNOIMOTTOIWVTAG TNV uttnpecia Amazon SNS.

210 ApBpo [20], avagépeTal wg PBACIKN TTAPAUETPOG TTPOYVWON N aAAayr TnNG
ATHOOQAIPIKAG TTIEONG, ME TNV TITWON TNG VA onuaivel Bpoxr f ouvveid. BabuTepa,
uttoAoyicel Tov puBPO PETABOAAG TNG TTIEONG OE OXEON ME TO XPOVO, WOTE VA eAEYXOEi

00 paydaia auty aAAalel kal avrioToixa odnyeital o mpdyvwon (Mivakag 22)

Analysis Output

dP/dt =023 kPa'h Increased pressure
fast. unstable.

0.05 kPah=dP/dt <025 kPah Increased pressure
slowly, stable or good
weather

005 kKPah = dP/dt =005 kPah Stable weather conditions

025kPah <=dP/dt=-005kPah  Pressure drop
slowlyv, light rain / stable

dP/dt =-0.25 kPa'h Fast pressure drop,
storm or unstable

Mivakag 22: NMpdyvwaon kaipou ue Baon pubud uetaBoAnc micong
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Evw, TéAog, o010 GpBpo [5], yiveTal TTpoypaupaTionos pe Python og Jupyter
Notebook, vyia xpAon oaAyopiOuyou pnxavikng padnong. Ta  dedouéva
(xpnoiyotroindnkav dsdopéva dieTiag) xwpifovral katd 80% o€ ouvoAo ekTTaideuong

Kal katd 20% o€ oUvoAo eAEyxou.

4.2.10 Kéotog

MOAIg o€ 3 apBpa yiveTal avagopd yia To akpIBES KOOTOG UAOTTOINONG.

ApBpo KoéoTog
[1] 86€
[13] 59€
[16] 240€

lMivakag¢ 23: K6oTo¢ uAotroinong

4.2.11 "EAeyX0G METPAOEWV KOl CQAApATA

Ooov apopd Tov EAeyx0 METPROEWY OTO GpPBpo [16] yiveTal oUYKPION TWV TIHWVY

ME autég amrd www.Weather.com, oTo [17] yivovtal €TTi TOTTOU UETPROEIG PE TOV

eTTayyeApaTikou emmédou otabud Onset HOBO, ota dpbBpa [2]. [8] AapBdvovTal
METPAOEIC aTTO online aTaBUOUG TNG TTEPIOXNG, OTO [24] yiveTal EKTEVAC ava@opd OTIG
MEBODOUG eTTavaAnyiudtnTag (repeatability, emavaAnwn peTpAcEwv pe TO idIO
opyavo, idl0 xproTtn, o€ OIOPOPETIKOUG XPOVOUG) Kal avaTTapaywyihoTnTag
(reproducibility, xprion époiwv 1 dINQOPETIKWYV OpYAvWY, PE AAAOUG XEIPIOTEG, OF
OIAPOPETIKEG OUVONKEG), VW TEAOG OTO TO [28] yiveTal OUYKpIon YE dedouEva aTrd Tov
oTtabud Vantage Pro 2, 1Tou Bpioketal TOTTOBETNUEVOG O€ TTAPATTAACIO Bouvo.
Avadukveuegl TN onuacia TnG AviAnong dedouévwy aTrd ToV XWPO EvOIAPEPOVTOG,
KaBwg MIKPES aAAayEG TOTTOBECIag UTTOpOoUV va 0dnyAoouv o€ aiobnTég aAAayEg,
KUPIiwG o€ oxéon PE TNV €VTAON TOU QVEUOU.

2¢ O,Tl aQopd oTa o@AAuaTa, Oev UTTAPXAV QPKETA TTOOOTIKA Ocdouéva. H
BepuoKpacia Kal N uypacia TTapouciacav PIKPOTEPA COAAUATA, VW PEYEDN OTTWG N
BpoxOTTwon Kal 0 AVEPOG, Kupiwg Adyw TnG TOTIKOTNTAG TWV QAIVOPEVWY,

TTOPOUCIACOUV PEYAAUTEPO OQAAPATA.
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ApBpo Oc¢puokpacia Yypaacia Zgé:;ﬂm s\c/xg;gguvon ﬁlTon Bpoxotrtwon  YWoueTpo
[17] <5% <10% <10% <15%

[16] 1.00% 1.00%  5.00% 0.00%

[8] 1.20% 3.20% 1,1% 9.00% 5.00%
[20] 3,74% 2,14% 0,32%

[21] 4.00% 5.00%

[2] 5.00% 3.00% 9.00%

Mivakag 24: ZpaAuara Kard Tov EAEyX0 TwV UETPHOEWV

4.2.12 Zuyxvotnta pétpnong / AQYng dedopévwyv

MNa Adyoug g€oikovounong Tépwy, TTPOTIMATAI N JETPNON avd dlooTAUATA WG

Kal 15 Aemrtd. EidIk@, 010 apbpo [22], ahyopiBuog mmAEyel TTola dedopéva Ba aveBouv

oTo cloud. Av o1 dla@opEg eival aueAnTéEs, Bev aveRaivouv, EE0IKOVOUWVTAG EVEPYEIQ

Kal OIKTUOKOUG TTOpous. Ta dedouéva BIAQOPETIKWY aloONTHpwWY CUYKPIVOvTal Kal

atrooTEAAETAI €100TTOINCN O€ TTEPITITWON BAGRNS i BopuBou.

ApbBpo uéTpnon KABe:
[27] 15 Aetr1é

[39] 15 Aetrtd

[9] 10 AeTrTa

[45] 15 d¢eur.

[8] 15 d¢eur.

[13] 10 deur.

[5] 3 deur.

[15] 1 deur.

4.2.13 Ava@opd TpoAnuaTwy

Mivakag 25: Zuxvornta uérpnong

210 GpBpo [17] yivetal avagopd o€ TTEPITITWOEIG KOPECHOU TOu aiobntrpa

uypaoiag (évoeign 100%) Kal yia TTEPIOTACIAKESG ATTOOUVOETEIG (N ANWn dedopévwy),

EVW OTO GpBpo 18 avapépovtal AavBaouEVEG UETPROEIG ATUOOPAIPIKNG TTEONG, ME

evoexouevn €nynon TTPoBANUATA 0TO TIPWTOKOAAO £TTIKOIVWVIiOG aloBntipa BMP280

pMe NodeMCU.
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4.2.14 ASI0AGYNON TWV EPACITEXVIKWV HETEWPOAOYIKWYV OTAOWYV

MNa TNV agloAdynon Twv UTTO £EETACT EPACITEXVIKWY PHETEWPOAOYIKWYV OTABUWY,
ME OKOTTO TNV EUKOAOTEPN avalATNoN ATTO TOUG EVOIAQEPOPEVOUG TWV TTEPITITWOEWV
TTOU EMTTITITOUV OTIG avalnTroEIiS TOU, TA XOPOKTNPIOTIKA Kal Ol dUVATOTNTEG TOUG
XwpIioTnkav o€ 5 KATNyopieg:

Katnyopia 1. Mepiexouevo dpBpou

ACloAoyeiTal To TTEPIEXOPEVO TOU APBPOU WG TTPOG TIG TTAPEXOUEVES TTANPOPOPIES
og  Katnyopieg  evdla@Epoviog  (o@daAupata, KOOTOG, TpoYodooia, EAEyXOG
aTTOTEAEOUATWY, TEXVIKA XapakTneioTIK&) aAAd kal BondnTikr TTAnpogopia yia Tov
avayvwaoTn 0TTwe diaypduuaTa, ypaeniuatd, uwToypagies

Katnyopia 2. AioBnTtApec / evepyoTroinNTEC

ACloloyeital o apiBudg kal 1o €idog aIoBNTAPWY TTOU XENOCIYOTTOIoUVTAIl, HE
MEYaAUTEPNn PBaputnTa o€ oUVOeTOUG QIOBNTAPEC PBPOXOTTTWONG, TaXUTNTAG KAl
KateuBuvong avéuou

Karnyopia 3. 2uvoeoiuoTnTa-OIETTAQN

ACloloyeital n UtTapén evaAAOKTIKOU TPOTTOU ETTIKOIVWVIAG, N ATTOOTOON
META®OONG TNG TTANPOYOpPIag, N UtTTapén 0BdvNG, N UTTOCTAPIEN EQAPUOYNG TE KIVNTO,
N ouvoeon PE KOIVWVIKA dikTua. Kupiwg, n duvatdtnTa ouvdeong aTo O1adikTuo.

Karnyopia 4. AuvatdtnTec

ACloAoyeital n utrooTAPIEN TTOANATTAWY TTOUTTWY, N duvaTtdTnTa TTPAYVWOoNG,
a1ToBrKeuong Kal TTPOROANRS ICTOPIKWYV OEOOUEVWIV.
Kartnyopia 5. AAAo

ACloAoyeital n uTTap¢n 1I810KATACKEUNG, N UAOTTOINCN £QAPUOYNS KAl TTEPAITEPW
XOAPOKTNPIOTIKG TTOU EV EUTTITITOUV O€ KATNYOpPIa.

210V Trivaka 26 TrapouciadeTal n kartavouny Twv Babpwv avd opiouévn

Kartnyopia:

Kartnyopia Babpoi

Mepiexduevo Gpbpou 200

AioOnTrpeg 250

2uvOECIUOTNTA/AIETTAPN) 320
150

AANO 80

2UvoAo 1000

Mivakag¢ 26: Karnyopieg aéloAdynong
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21OV Trivaka 27 @aiveTal n KATAVOMN Twv PaBuwv avd KpITApio Kal avd
KaTtnyopia, evw oOTov Trivaka 28 kartaypd@eral n Pabuoloyia kGBe dapBpou avd

KATNyopia Kol GUVOAIKA.

Kpithpio BaOuoi MéyioTo
Mepiexopevo apOpou

‘ETog dnuocisuong (2023 - é10¢) X 2 14
“Ymrapgn diaypduuarog pong 0nRQ20 20
"Ymrapén Asitoupyikou diaypauuaTog 020 20
“Yrapén S1aypduuaTOC KUKAWUATOC 0nR20 20
AvAAuan XapakTNEIOTIKWY UAIKOU 0,6,12n118 18
XpAon ypa@nudtwy 0,6,12n118 18
Pwroypagicg eykaTdoTaong oTabuou 0,6,12n118 18
MapdBeon TOCOOTWY GPAAUATOC 0RQ10 10
Avagopd KOGTOUG 0R7 7
Ava@opd UEANOVTIKWY OTOXWV 0110 10
Avagopd TTpoBANPATWY 0n10 10
Tpogodogia yovadac 0R5 5
Xpron @wToBoATaikoU 0nRQ15 15
[MAnpo@dépnaon yia ocuxvoTnTa UETPNONG 0nR5 5
‘EAeyX0G atmoTEAEOUATWY 0n10 10
AioOnTHpeg/EvepyoTroinTég

Atpoo@. lNieong 0420 20
O¢puoKkpaagiag 020 20
Yypagciog aépa 0420 20
Yypagiag eda@oug 0RQ10 10
MoidtnTag apa 020 20
Bpoxotmtwaong 040 40
TaxdtnTag avéuou 0150 50
KateuBbuvong avéuou 0150 50
‘Eviaong ewtég 0n10 10
EvepyoTtrointég 0nR10 10
ZuvdeoipoTnta/AleTTaPn

EvaAAaKTIKO TTPWTOKOAAO ETTIKOIVWVIOG 0n20 20
AKTiva per@doong 101301501 80 80
YTmooTApIEN EQapUOYAC O€ KIVNTO 0RQ50 50
"Ymrapén 08évng 030 30
Xprion koiv. AIKTUwvV 040 40
Eival uhottoinon loT 0100 100
YT1ooTrpIEn TTOAATTAWY TTOUTTWV 0n20 20
AtroBrkeuon dedouévv 030 30
AuvatoéTtnTa mPoyvwong 0nR30 60
[MpoBoAr] I0TOPIKWY BESOUEVWV 0120 20
[MpogidotoinTIK& uNvUUaTa/EIBOTTOINCEIG 0nRQ20 20
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AAAo

ISlokaTaokeun aiodBnTApwWv 0nRr20 20
YAo1T0inGon £Qpapuoyng 0nR20 20
ZxO6Aia epguvnTA 10420/ 30140 40
Zuvolo 1000

Mivakac¢ 27: Karavoun BaBuwyv ava Kpitrpio
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Mivakag 28: BaBuoAoyia GpBpwyv avd karnyopia



21a diaypdpuara 10 €wg 15 Tmapoucoidlovtal Ta 20 dpbpa pe TNV uPnASTEPN
BabuoAoyia ava karnyopia, KaBwg Kal ue Baon Tn BaBuoloyia oTo GUVOAO Twv

KATNYOPIWV

Neplexopevo apOpou

160

140 -

120 -

100

80 -

60 -

40 -

20 -

Aigypauua 10: BaBuoAoyia karnyopiag «repiexduevo apbpous (Top-20)

AloOntrpeg

250

200 -

150 -

100 -

35] [27] [23] [24] [41] [42] [31] [1] [32] [28]

50 -

(2] [48] [29

—
—_
—_—
—_—
—

[37] [12] [6] [47] [17] [19] [16]

—_—

Aidypaupua 11: BaBuoAoyia karnyopiag «Aigbntipes» (Top-20)
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200
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100
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Zuvéeopotnra/Actadn

Aidypauua 12: BaBuoAoyia karnyopiag «2uvdeoiudrnra-oiemapn» (Top-20)

140

120

100

80

60

40

20

Auvvatotnteg

(22] [5] [20] [18] [10] [32] [6] [14] [31] [30] [8] [1] [4] [41] (28] [3] [9] [17] [13] [19]

Aidypauua 13: BaBuoAoyia karnyopiag «Auvardtnreg» (Top-20)
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AAMo

60

(2] [23] [22] [5] [17] [13] [24] [34] [21] [15] [18] [44] [20] [6] [48] [11] [19] [40] [10] [32]

Aigypauua 14: BaBuoAoyia karnyopiag «AAAo» (Top-20)

ZuVoAKn Badpoloyia

600

544
>01 496 495 490 455 479

500
456 446 446 446 444 442 441 433 438 437 436 432 431

400

300

200

100

(2] [18

—_—

(48] [6] [22] [32] [17] [20] [24] [14] [29] [35] [30] [37] [31] [43] [28] [10] [4] [8]

Aiaypaupua 15: ZuvoAikny BaBuoAoyia (Top-20
H avaAuTikr) BaBuoAoyia Twv top-20 apbpwyv, PE TIG eTINEPOUS BaBuoAoyics ava

Kartnyopia @aivetal oto didypaupa 16. Ze @Bivouca oeipd oUvOAIKNG BaBuoAoyiag

atTo apIoTEPA TTPOG OECIA.
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Top20 ava katnyopia
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50

(2] [18] [48] [6

—_

B MNeplexopevo apbpou M AwoBntrpeg M Iuvdeopotnto/Aenadn Auvatotnteg B AMo

Aigypauua 16: ZuvoAikn BaBuoAovyia (Top-20) avd karnyopia

21OV Tivaka 29, TrapoucidleTal n oupueToxn KkéBe apBpou oe Top-10 ava
Kartnyopia, 6TTwg Kal oTn ouvoAik BaBuoAoyia. ‘Etreita, otn otiAn ‘ApiBuog TOP-

107, avaypdageTal To ouvoAo Twv TOP-10 k&Be dpBpou.

Mepiexépevo
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AicOnTRpEg Top-10
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lMivakag 29: Zupperoxn oe TOP-10 Avd karnyopia kai ouvoAikd TOP-10
4.3  TIA€OVEKTAMATA/MEIOVEKTAMATA  OQUTOOXESIWV  EVAVTI
EMTTOPIKWY OTAOpWYV
H xprion auTtoox£édiwv METEWPOAOYIKWY OTaBUWY O€ OUYKPION HE TOUG
METEWPOAOYIKOUG OTOBUOUG TOU  EUTTOPIOU  TTOPOUCIAloUV  Ta  TTAPOKATW

TTAEOVEKTAMOTA KAl JEIOVEKTIUATA:

[MAgovEKTAUATA QUTOOXEDIWY EVAVTI EUTTOPIKWY UETEWPOAOVIKWY OTABUWV:

XaunAdTepo k6oT0¢: OI TTEPIcTOTEPOI AUTOOXEDIOI OTABOUOI €ival TTIO OIKOVOMIKOI

atrd TOUuG BIaBECINOUG OTABPOUG OTO EUTTOPIO [12].

E€atopikeuon Kal TapaueTpoTroinon: Me évav autooxEdio oTabud 0 XprRoTng

€xel TN OuvatoTnTa va TIPOCAPUOCEl TOV OXEOIAOMO, TIGC METPNOEIS Kal T
XOPAKTNPIOTIKA TOU OTABUOU TTOU BNnUIoUPYEI aVAAOYQ JE OUYKEKPIPEVES AVAYKEG TOU.

Mrtropei va €TTIAECEI TOUG AIOBNTAPEG, TIG HEBODOUG KATaypa®hG OEBOPEVWV Kal OAWV

91



TWV  AAwv  €€apTNUATWY TOU OTABUOU  ETTPETTOVIAG  MIA  EEATOMIKEUMEVN
TTOPAKOAOUONON  TWV  KAIPIKWY  QAIVOPEVWY.  2UXVA, Ol  ETTAYYEAUATIKOI
METEWPOAOYIKOI oTaBuoi Oev €ival TTAPAPETPOTIONCIYOI | TPOTTOTTOINCIKOI KAl
oTepouvTal TG OuvaTtdtnTag TPOCOAKNG 1 agaipeong aiobntipwv 1 AoImmwv
TEPIPEPEIOKWY. MwAoUvTal WS éva KAEIOTO cuoTnua, Oev UTTAPXEl TTPOCRACN OTa
oedopéva, Tapd upoévo duvatodTNTa OTTOOTOANG TOug o€ éva KAEIOTO ouoTnua
avaTTapdoTaong, TO OTT0IO gival £TTiong Aiyo rj KaBoAou TTapaueTpoTroifoipo [10].

Afwn Tommkwy dedopévwy: O1 autooxEdiol OTABPOI PTTOPOUV va TTAPEXOUV

TTANPOPOPIES yIa TOV KaIpd O€ MHIA CUYKEKPIUEVN TTEPIOXN. AVTIOETA, OI EUTTOPIKOI
OTAOMOI KAAUTITOUV PEYAAUTEPEG TTEPIOXEG KAl EVOEXETAI VA NV KATAYPAPOUV OCWOTA
TO MIKPOKAIPO MIOG OUYKEKPIPMEVNG TOTTOBETIAG eVOIOPEPOVTOG TOU XPAOTN [12].

21nv Ivdia, yia TTapdadeiypa, ol Autépartol MetewpoAoyikoi oTaBuoi. BpiokovTal
oe¢ péon améotaon 30 xAP. Opwg pe 10 50% TOU €pyaTiKOU OSuvaPIKOU va
ammaoXoAeital otn Mewpyia, €ival €CAIPETIKA ONPAVTIKA N akpIBAS METPNON TwvV

ouvONKWVY, OTOV TOTTO EVOIOPEPOVTOG [14].

MelovEKTAUATA aUTOOXEDIWY EVAVTI EUTTOPIKWY UETEWPOAOYIKWYV OTAOUWV:

AkpiBeia_kai BaBuovounon: H akpiBeia Twv autooXEDIWV HETEWPOAOYIKWV
oTaBuwWY €gaptaTal atrd TA ETPEPOUG €CAPTAMOTA TTOU XPNOIYOTTOIOUVTAl, TIG
diadikacieg Babuovounong Toug, aAlAd kai atmd TrepIBaAAovTiKoug TTapdyovTeg. Ol
EUTTOPIKOI OTABWOI, ouvnBwc, uTToRAGAAOVTal ATTO PIa CEIPA AUCTNPWY OOKIPWY Kal
BaBuovéunong via va eEac@ali¢ouv akpIBEic HETPAOEIG.

AvBekTIKOTNTA  KaI _aglommoTia: O1  guTropikoi  oTaBuoi  oxediddovral  Kal

KATOOKEUAZOVTAl WOTE va €ival avOekTIKoi Kal agldtmoTol. O autooxEDiol evOEXETAI va
MNVv €xouv TO B0 €TTTTESO AVOEKTIKOTNTAG, ME ATTOTEAEOUA VO OTTAITOUV TAKTIKA
ouvTriipnon.

Y1mooTtnpién o1rd UTTNPETIEC service Kal gyyunon Trpoioviog: O1 euTTOpIKOI

oTaBuoi ouvodeuovTal aTTd UTTOOTAPIEN VIO TNV QVTIMETWTTION TTPORANUATWY Kal
gyyunon Tou kataokeuaoTh. Na Toug autoox£dioug n avalntnon Auocswyv o€ moavd
TTPOBAAPATA TTOU PTTOPEI va TTPOKUWOUV YivETal aTTd TOV XPROTN.

2UMTTEPACUATIKA, N €TTIAOYN XPAONS oTaBuwv eEapTdtal amd 1o KOOTOG, TO
eMOUPNTO €TTITTEDO OKPIBEING, TIG EIDIKEG ATTAITACEIS KAl TOV XPOVO TTou duvaral va

€TTEVOUCEI O XPNOTNG.
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KepdAaio 5: Karaokeurp HETEWPOAOYIKOU OTOBUOU pME

MIKpoeTTeEEPpYaoTH Arduino

2T0  TTapOV  KEQAAQIO,  ETTIXEIPEITAl N KATOOKEUN €vOG  AuTOUOTOU
MeTewpoAoyikoU 2Tabpou, ye Baon Tnv TAATEOpUa Arduino, Je OTOXO TNV EUTTPAKTN
avalnTnon Twv TTPORANUATWY KAl TTPOKARCEWY TTOU TTPOKUTITOUV O€ QVTIOTOIXEG

UAOTTOINOEIG.
5.1 YAIKO

2€ 0,7l aQopd OTO UAIKO, ayopdoTnkav aiocbntripes ammd 1o OIadiKTUO, O€

ouvouao o pe B108£a01uo UAIKO OTTWG O PIKPoeAEYKTAG Arduino Mega kai n SIM9O0O.
5.1.1 EapTipaTa Kol aiodnTApEeg

5.1.1.1 MikpogAeyKTAG

EmAEXBNKeE 0 pIKpoeAeykTAG Arduino Mega 2560, kabwg nrav duvartd va
ouvduaoTei he uttdpyxouoa TTAakETa Screw shield, pe otéxo TN oTaBepOTTOINCN TWV

ouvOEoEWVY OTa TEAIKA OTAdIA UAOTTOINONG

PECCTEECRDPOAMOLAAANAAANGAIAIIDNS

Eikéva 42: Arduino Mega 2560 kar Arduino Mega 2560 Screw Shield® 6!

5.1.1.2 AicOnTiipag Oeppokpaaciag kai Yypaoiag

EmAéxOnke o aiobntApag DHT 21, Adyw &1aBeciydtnTag kal moapouoiwyv
XAPOKTNPIOTIKWY JE Tov DHT 22.

80 https://grobotronics.com/arduino-mega-2560-rev3.html?sl=en
61 https://www.fruugo.gr/botao-prototype-screwjunction-box-shield-kit-for-arduino-mega-2560-r3-diy-
1pc/
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Eikéva 43: Aiobntipag DHT21%2

5.1.1.3 Bpoxouerpo

AyopaoTnke atmd KatdoTnua Tou 6wTEPIKOU, TUTTOU Tipping Bucket

Eikéva 44: Booxduetpo Tipping Bucket®®

5.1.1.4 Avepdperpo

AyopdaoTtnke atrd €AANVIKO KataoTnua. MapdTt KATAOKEUAOTIKA ATAV UWNANG

TTOIOTNTAG, OEV AEITOUPYNOE, KOBWGS ATAV, EVOEXOUEVWG, EAATTWHATIKO.

i1} o=
55

Eikéva 45: Aveuduetpo 3cupb

62 https://www.aerial.net/shop/product_info.php?products_id=1790
83 https://www.amazon.in/Generic-Rain-Gauge-Tipping-Bucket/dp/B07LBKRJ18
84 https://www.hellasdigital.gr/electronics/sensors/anemometer/anemometer-kit-0-5v-sen0170/
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5.1.1.5 GSM Module

Xpnoiyotroinénke SIM900 GSM Module, yia Tnv atmrootoAf SMS

Eikéva 46: SIM900 GSM Module®®

5.1.1.6 dwroavrioTaon

Xpnolygotroibnke @wrtoavrtiotaon GL5516, ayopacuévn ammd KatdoTnua

eEwTEPIKOU

Eikova 47: ewroavrioraon GL5516%

5.1.1.7 LCD 006vn

XpnoipoTtroidnke 086vn LCD 2004, 4 ypapuwyv X 20 xapaktApes. Emkpdrnoe
évavTl TnG emAoyNg piag TFT pe duvatdtnTag agrg, kabwgs n deuTepn Ba atrairouoe
EKTEVEOTEPO KWOIKA Kal Xprion OUVATOTATWY EI0AYWYNG, TTOU ATTOTEAEI JEAAOVTIKO

oT10X0.

55 https://www.cableworks.gr/ilektronika/arduino-and-microcontrollers/modules/gsm/sim900a-900-
1800-mhz-gprs-gsm-development-board-module-for-arduino/
56 https://www.elprocus.com/ldr-light-dependent-resistor-circuit-and-working/
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Eikéva 48: 086vn LCD 2004%"

5.1.1.8 ®wToBOATAIKO KaI EAEYKTAG

AyopdoTtnkav atmmd eAANVIKO KaTtdoTnua. To @WTOROATAIKO, PE 10X0 20W, civai

IKaVO VO QOPTIOEI TOV CUCCWPEEUTH KaTd Tn didpKela piag NAIGAOUCTNG NUEPQG.

Eikéva 49: @wroBoAtaiké kar EAsyktri¢ PWM®8 ©°

5.1.1.9 ZuooWPEUTAHG

O ouocowpeutic 12v / 7TAH Tpo@odoTtei pEow Tou PWM gAeykTr) TOGO TO Arduino

Mega 6oo ka1 Tn SIM900

Eikéva 50: Suoowpeutic 12v/7TAH™

57 https://www.joom.com/el/products/5f533bcdfd4f0701060af5e6

88 https://avtoex.com.ua/komplekt-solnechnyh-batarey-victron-20w-kontroller-5a-12v-krk-
13349030383.html

89 https://energybatteries.gr/product/victron-energy-bluesolar-pwm-light-12-24v-
5a/?gclid=EAlalQobChMI6uPZ5dCa_wIVGYCDBx008AqZEAQYBCABEQgLfHfD_BwE

0 https://www.batteries.gr/gr/csb-ups123606-12v-6ah.html?gclid=EAlalQobChMI-
qfv9dCa_wlIV2pJoCROSVAMIEAQYASABEgGIW4vD BwE
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5.1.1.10 Aortrd

Katd tnv apxikr ouvdeon Twv aiodnthpwy, Xpnolyotroimenkav Jumber Wires
Kal breadboard, Tpoodidoviag cueAiGia oe evdexOuEVEG aANayEC Kal BIOPOWOEIC.
Metd Tmig QoKIMEG, avTiKaTraoTddnkav atmo tnv Screw Shield kar kaAwdia pe

QVTATITOPEG.

4 [
]

Eikéva 51: Jumber Wires kai breadboard™ 72

5.1.2 KéoTtog
To ouvoAikd KOOTOG TwV UAIKWYV TTOU XPNOIMOTIOINBNKAV OTNV KATAOKEUH TOU

METEWPOAOYIKOU oTaBuoU pe Arduino @aivovtal oTov Tivaka 30 TTou aKOAOUBEI.

YAIKO KoéoT1og Ayopd atd
Arduino Mega 12,99€ KartdoTnua eEwTepIKoU
2560
Screw Shield 16,95€ EAANVIKO KaTdoTnua
0066vn LCD 2004 4,59€ Katdotnua eEwTepIKOU
Tipping Bucket 16,50€ Katdotnua eEwTepIKOU
Aveuduetpo 65,00€ EAANVIKO KaTdoTnua
Encoder 24,00€ KatdoTnua eEwTEPIKOU
DHT21 7,95€ EAANVIKO KaTdoTnua
QwroavTioTaon 0,15€ KaTtdoTnua £§wTepIKOU
GSM Module 13,95€ EAANVIKO kKaTdoTnua
PwToBoATAIKO 28,00€ EAANVIKO KaTdoTnua
PWM EAeyKTig 28,04€ EAANVIKO KaTdoTnua
2UCOOWPEUTNG 17,50€ EAANVIKO KaTdoTnua
2UVOAO 235,62€

lMivakag 30: K6oTo¢ UAIKWV
5.2 NoyiouIkd

O kwdikag avatrTuxenke péow Tou avolktou Aoyiopikou Arduino IDE, evw T0

OIdypapua TOU KUKAWUATOG OXEBIAOTNKE WE TN XPAON Tou Aoyiopikou Fritzing.

1 https://www.amazon.com/Solderless-Flexible-Breadboard-Jumper-100pcs/dp/B005TZIJ0AM
2 https://www.devobox.com/el/breadboardsen/52-breadboard-half-size-400-tie-point-white.html
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@ sketch_may28a | Arduing 1.8.19 - (m] X

File Edit Sketch Tools Help wHEvo (PCB) <> KudIRac EEapTrpata

EiooBog

Eikova 52: Arduino IDE kar Aoyiouiko Fritzing

5.3 AoKIMR aIoONTAPWYV KAl TTEPIPEPEIOKWYV
Katd tnv évapén Tng uAotroinong, SoKIPAoTNKaV aveEdpTnTa o1 AlIoBNTAPES Kal

TTEPIPEPEIAKA OTTWG N 086vn kal To GSM Module.

5.3.1 006vn LCD 2004

H ouvdeon g 0Bdévng mrpaypartotroindnke péow TTPwTokOAAou 12C, oTta

TTpokaBopiopéva pin 20 kal 21 Tou Arduino Mega. Asitoupynoe e€apxAg Xwpig KATTOI0

TTPOBANUA.

5.3.2 GSM Module

2uvdEdnke pe Software Serial ota pin 7 kai 8. MNMapouoidoTnke TTPOPANPaA KaTd

TNV avayvwon SMS. Agv fitav duvati n Aqpn SMS, evw Atav duvaTth N aTTooTOAN.

5.3.3 Bpoxopuerpo Tipping Bucket
Mpokertal, o€ €TMTTEOO KUKAWMATOG, yia €vav dIaKOTITN. ZUVOEBNKE OTO WNYIaKd
pin 30. XpnoigotroOnke TeEXVIK debounce yia ammo@uyry QvemmOUPNTWV

EVEPYOTTOINCEWV.

5.3.4 AicOnTiApag Beppokpaciag Kail uypaciag

2uvdEBNke oTo pin 50 kal Asitoupynoe €¢apxng atrpoBANUATIOTA.

5.3.5 Avepoperpo
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Evw, olupgwva pe TIG TTpodiaypagég, n €60d0¢ Tou divel TInES Ov-5v, avdAloya
ME TNV TaXUTNTA TTEPIOTPOYPNG TOU Agova, N Taon oTnv €000 ATavV OTOBEPN Kal ion YE
9,38v, avetdpTtnTa a1d TNV TAXUTNTA TTEPIOTPOPNG. ETTEITa 110 apKETEG OOKIMEG Kal
TTEIPAMATIONOUG, ETTIAEXBNKE €VAAAOKTIKOG TPOTIOC WETPNONG TNG TaxUTNTAG TOU
avépou, Pe rotary encoder. Autd atraitnoe avaTTugn KwaIKa Kal avaykn eTTEPRACEWY
o¢ emimedo UAIKOU WaoTe va xpnoigotroin®ei n didragn 3cup aAAd pe dIaQOPETIKN

MEBODO avayvwong TNG ouXvOTNTAG TTEPICTPOPNG.

5.3.6 PwToavTtioTaon

2uvOEBNKE 0TO avaAoyiko pin A1 Kal AEIToupynoe KAVOVIKA.

5.3.7 ®wToBoATaiké Kal eAeykTiig PWM

To 1rdveN, 0 OCUCOWPEUTAG Kal n €¢odog TTpog 1o Arduino ouvdEBNKav OTIG

QVTIOTOIXEG €10000UG Kal £6600ug Tou eAeykTh PWM.

5.4 ZuvapTRoEIg
O kwdikag doundnke pe Baon TNV KARoN ave¢dpTNTWY CUVOPTHOEWYV YIa KABE

METPNON, OTTWG KAl VIO TNV ATTEIKOVIOT KOl ATTOOTOAN TWV OeQOUEVWV.

5.4.1 void setup

e AnAwveTal o TUTTOG PETABANTWY OTTWS N LDR (pwToavTioTaon)

e YTTOoAOYiZETAI N TTEPIMETPOG TOU AVEUOUETPOU OE CUVAPTNON KE TNV OKTiVA TOU
(L=2-m"p)

e Apxikotroieital N LCD 066vn kai epgavifeTal el0aywyIiko urivuua

o KaAcital n ouvaptnon SIM900power yia Tnv evepyotroinon Tou GSM Module
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void setup() |

led.begin(20,4); //epyixonoinon tng LCD ofdung

pinMode {ledbacklight, COUTEUT);

pinMods (LDRInput, INFUT) »

pinMods (VDInput, INFUT) ;

pinMode {rainPin, INFUT):

digitalWrite (lcdbacklight, HIGH):

led.clear(): led. setCursor{3, 1) ! led.print ("METEQ STATIOH™) » delavy (800} =
led.setCuarsor{8,2) ! led.print(™v. 1.0™); delay(2000); led.clear{):
WindEncPerim = AnemometerRadius*6.2832; //n mepipetpogs Tov 3cup oF mm
Serial.begin{9600); /foupy.xomoinon serial monitor xol OpLOPOS OUYVOTITOC
dht.begin{); //Sopyixonolnon DHT

delay (100} ;

mySerial.begin{9600); /Sopyixonoinon vie SIMS00

deslav {1000} 2

daymillis = milli=z(); /S Rv&bBeon Tipfg Vi Svepin vmokoyiopold Ing Tp8yOUcHs MUEpHc
SIMa00power () : // Tix evepyomoinon Tou SIMS00 péown ToU K0S L

} fSvoid setup()

Eikéva 53: H ouvdprnon void setup

5.4.2 void loop

210V eTTavaAauBavopevo Bpoyxo, KaAoUvTal Ol CUVAPTAOCEIG TTOU A@OpPOoUV TO0O0

TIG METPAOEIG TWV AIoCONTAPWY OCO KAl TNV ATTEIKOVION KAl ATTOOTOA Twv O£Q0UEVWV

vold loop() |

DayCount ()} ; //xkfon ouvdpTtnone Unokoylopod of 6 NUEPHC KL UNSEV LOP0T nUEpholcs BpoyOrnToons
Voltage () ; S/ wAfon tng ouv@pInong UDoAOyLOoUod Thg TOONG OTo QKPR TOU OUCODPEUTE
getRain(): //¥hfon Tng owWuapTNONG UNOAOYVLOWOT TN BpoYOnTwong

getWind(); //xAfon 1ng cuvGpInong UICADYLOWOU TNC TOYUTNTIOC oW EROW

getDHT () ; //¥Afon Tne CUWEPTNONG UNOACY LOWOT SEPUOKPNCLOT ¥ML UypNo oo
getLDR({); //xAfon 1ne ouw@pInong UNDokoyLoUow TN¢ EVIQONG PuTog

printSerial(): //exTUm@on Tipev PETHBANTOV OTOW oB0WN TOU UNOAOYLOTH
printLCD({); //exTinwon Tipew peTofintov otnw ofdwn LCD

SendMeasage () ; //xhAon Inc ouvipTnong GOooTohRg SMS

1//woid loop

Eikéva 54: H ouvaprnon void loop

5.4.3 void getDHT

Méow Tng PIBANOOBAKNG Tou aioBNTApa AapPdvovtal dueca o1 TIPEG

BepuoKpaTiag Kal uypaaciag.

vold getDHT{) { //ouvdpTnon via Tn UETpnon SEpUOKPOOLOC WOl UypHoiog
hum = dht.readHumidity(); // &.&fooe pe tn ouwwiptnon tng BLpiiobBhsne DHT 1nov vypooio
temp= dht.readTemperature () /f/ &1&foor pue Tn owwdptnon Tng BLBhloBhixne DHT tn Bepuowpooio
} /fvoid getDHT ()

Eikéva 55: H ouvdprnon getDHT
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5.4.4 void getWind

Me xprion Tng while, utroAoyileTal o apIBPOS Twv TTAAPWY Tou encoder yia Tov
XPOVo TToU €xel oploTei. ‘ETTeira, uttoAoyi¢ovtal ol Taxutnteg vWind kal vWindcm. H
OeUTEPN €ival ATTAWG TO EKATOVTATTAGCIO TNG TTPWTNG, YIA TNV ATTOPUYT OEKADIKWY OTN
ouvaptnon switch. Na tn vWind:

A@ou utroAoyioTei To dP, dnAadr o0 apIBuOS TWV TTAAPWY OTO OPICHUEVO XPOVIKO
diaoTnua WindDurationMillis, utroAoyiCetar o Adyog dP/WindEncPulses, 6110U
WindEncPulses cival 0 apiBudg Twv TTOAPWwvY avad TTARpn mepiotpo@n. Kard
OUVETTEID, UTTOAOYiCeTal O  apIBuog  Twv  TepioTpowy. O  Adyog auTdg,
TTOAATTAQOIAETAl PE TNV TTEPIMETPO TOU avepouéTpou, WindEncPerim yia va
UTTOAOYIOTEl N METATOTNION OTNV TIEPIMETPO TOU KUKAOU. AUTOG O aplBuaG,
dlaipoupevog pe Tn didpkeia péTpnong, WindDurationMillis, divel Tnv taxutnTa
TEPIOTPOPAGS. O apIBUNTAG METPATAI O mm KOl O TTAPOVOUOOTAG O msec OTTOTE O

AOYOG £xel povada m/sec.

void getWind() { //n ouvvdptnon mov peTpd TNV TaXUTNTO ové
gtartMillis = millis(); //Booe ornv startMillis 1nv Tpéyoud
Positiond

Positionl = 0; //undévige Tig &U0 TLQ

Position0 WindEnc.read(); //&1&Bao

if (dP<0) [ oV 1 SLopopd 1 WOT LX) (T T ® g v 3cup
dP=-dE; //

£ 1o mpéonuo Tou dP GOTE wa E{vol Un QpunTLEGE
}

vWind = ((dP/WindEncPulses)*float (WindEncPerim))/float (WindDurationMillis): //o Adyog dB/WindEncPulses icol¥tol Loo¥Tol pe Tow

LBud mepLoTpoPEY ToU ovepopétpov.To yiIvOREVO TOU IpONyOUREvVoU AG emi T ndEncPerim) 1ooUTQL UE TN HETQTONLON EOL

ng neplué OV TLUR mow Ip péipnong otov omoic opiotnexe to dP mpoxdmiel T

J/ToyUTnTa OF mS3ec ©F N WETQTOmLON £XEL WOVGSE mm ¥xl O Ypdvog povasa msec
vWindcm = 100% ( {(dP/WindEncPulses) *WindEncPerim) /WindDurationMillis; //
J/BENDE LW OTNV T

OKELTOL yie To vWind emi 100 ©OTE wo unv Umipyouw

¥UTw switch

switch (vWindem) { //

case 0 ... 50:
bE a;
. 150: b = 1;
. 330: b = 2;
. 550: Lf = 3;
.. 7903 bf = 4;
. 1070: bf = 5;
. 1380: bf = &;
. 1710: bf =T
. 2070: b = &;
. 2440: bf = 9;
. 2540: b = 107

} //wvoid getWind

Eikéva 56: H ouvdprnon getWind
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5.4.5 void getRain

e [1a 1O opioPEVO XpoVIKO didoTnua RainDurationMillis, perpdral o apiBudg
TWV EVEPYOTTOINCEWVY TOU PayVvNTIKOU JIAKOTTTN. Av UTTAPEEI EVEPYOTTOINCN TOU
OIOKOTITN O TTOAU MIKPO XPOVIKO didoTnua aTrd Tnv TeAEuTaia, auTh Oev
utroAoyiceTtal (debounce).

e MeTpwvTal o1 TTaAYOI raincount (MeTABANTA TTOU PNdeviCel o€ KABE loop) Kai

TTpocTiBevtal oTnV dayraincount (PeTaBANTH TTOU Pundevicel KABE 24h)

e KaoBwg n kKwvik em@aveia TpoocAnyng vepou amd To tipping bucket éxel
dlaoTtaoelg 11cm x 5¢cm, TpokUTITEl 0TI Tmm Bpoxig onuaivel Afyn

11cmx5cmx0,1cm = 5,5cm3 = 5,5 ml VEPOL.

Katad tn piwyn 500ml vepou, perprbnkav 234 TraApoi, dnAadn
2,1368ml ava maiud6 1 0,468 maduol ava ml. Katd cuvétreia, 10 €va

XINIOOTO BPOXNAGS aTTAITE:

5,5: 2,1368 = 2,5739 maiuoig
ZUVETTWG, KABE TTaAUOGS avTIOTOIXEI O€
1:2,5739 = 0,3885 ml Bpoxric

H petaBAnth delayout petpd 1oV XpOVOo TTOU O KWOIKAG EKTEAEITAI EKTOG TNG
getRain(), autdvovTtag avTtioToixa TNV TIUA TNG BPOXOTITWONG KABWG OpPICUEVOI
TTOAPOI xavovtal 6co Oev ekTeAeital n ouvdptnon (ue Bdon Tnv TaXUTNTG TOU

TeAeuTaiou loop)

delayout = millis{) - aftergetRain
raincount = 0;

fUnNdéviIgE Tn UETORR

startMillis = 1lis{); //B0CcE IOV TpEYOUOon YpOVLKD TLUA oTnv startMillis

while { millis({)<=startMillis+RainDurationMillis) //d&cc n Sicpopd millis()-startMillis &ev femepud trmw RainfurationMillis
{

rainpinread = digi ad{rainPin); // ov o poyvwnTixdg 5iawdorng svepyomoilnfel, Sdoce Tipi otnv rainpinread

if {rainpinread is{}-lastraintrigger > debounceDelay) { //ov 1 rainpinread eivol o« EYEL MEPACEL LEOVOG
ffypdvog yia debounce

lastraintrigger s{): // ouyypdvioe ue millis tnv lastraintrigger yio Tov EOOUEVD EAEVYO

raincount++: J/ ¥T& 1 To raincount mov petpd ToUg mohpoUug

} //if (rainpinread se& millis{()

} // while

dayraincount+=raincount; // npocfecge oro dayraincount 10 raincount yie ToV kovIONS TNg nuepfiolag Bpoydniwong

wrainmmh = 3600%0.3385%1000 t{raincount) at(RainfurationMillis);

S/BEUTEPORENTO OF Gpo, 0.38854 = petorpony

sec, 3600 = ovoywyl omd

dayrain = 0.3885*dayraincount; //xxfic nohpdc ovILOTO
dayrain += (delayout/RainDurationMillis)*dayrain;

flipeyer tnv getRain mxi Sev 5o

moU O KOS LKNG S8V

aftergetRain = millis{}; //n afterge
} //void getRain()

Eikova 57: H ouvaprnon getRain
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5.4.6 void getLDR

AapBaveral n TINA TNG QWTOAVTIOTAONG KOl HECW Switch TTpoKUTITEl pAVUPQ

NAlo@AveIag, Je BAon SOKIYES TTOU TTPAYHATOTTOINONKAV O& SIAPOPES TUVONKEG.

void getLDR{) [ //ouvéptnon yia 1n PETpnon I0¢ EVINONG PUTOC
LDR=zanalogRead (LDRInput) ; / /8 1&faoe OV TLUf TN @uToovI loTmong (tnv T4on oto oviioTouyo ovodhoylkd pin)
witch (LDR) [
e 0 ... 150: ffoow mp oTipf Eeivel amd O &oc 150
= "Dark™; //EMIKPOTEL OWOTOGEL
. 300:
light = "V.Cloudy"™;
case 301 . 500z
light = "Cloudy";
. 800:
light = "Sunny";
= 801 ... l023:
light = "V.5unny";
}
}

Eikéva 58: H ouvaprnon getLDR

5.4.7 void printSerial

H ouvdpTtnon XpnoIYoTToIEiTal yIa TNV ATTEIKOVION oTnv 006vn Tou UTTOAOYIOTA

TEAIKWV TIMWV KAl TTAOPAPETPWY TOU KWAIKA, YIA EAEYXO KAl EKOPAAPATWON.
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void printSerial{) { //exTUnwon of serial monitor Poolxdv ¥ol BonEnT iy pETOBAnTOV

Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial

println(™-———-——- Wind Data——————- iy

Lprint ("Poaitionl="); Serial.print{Positiond);Serial.print{™, "}r
print ("Positicnl="); Serial.print({Positionl);Serial.print{™, "):
.print ("dP=") ;Serial.print (dP) ;Serial.println{™, ");

Lprint (™viWind= "); Serial.print{vWind); Serial.print{™ mS3ec, ");
Lprint ("viWindcm= "); Serial.print{vWindcm); Serial.println{™ cm/sec.™);
Lprint("kbf= "); Serial.print({bf): Serial.println(™ Beaufort.™);
Lprintln{"-——-———- Rain Data------—- i

print ("raincount="); Serial.print{raincount);Serial.print{™, "):
Lprint ("dayraincount="); Serial.print{dayraincount);
print("dayrain="); Serial.print{dayrain);:;Serial.princ("mm, ");
Lrint(™vrainmmh= "); Serial.print({vrainmmh); Serial.princln{™ mm/h.");
.print("lastraintrigger= "); Serial.println{lastraintrigger):
Lprintln{"-——-———- DHT Data-----—- i

Lprint("Humidity: ™); Serial.princ{hum);

.print ("%, Temperature: "); Serial.princ(temp); Serial.princtln(™ Celsius™);
Lprintln{"-——-———- LOR Data-----—- i

Lprint ("LDR: ");Serial.princ(LDR); Serial.printc{™, "}r
print("light: ");Serial.println{light);

Lprintln("—-———— SM5———— -

.print("sendsms: ");Serial.println{sendsms);

Lprint("smsmillis: ") rSerial.println{smsmillis);
print("smsinterval: ")rSerial.println{smsinterval)’
Lprint("smstime: ");Serial.println{smstime);

println("—-—————— Misc———— i

.print("delayout: "):;Serial.println{delayout);

.print("daymillis: ");Serial.println{daymillis]};
.print("daymillis2: ");Serial.println{daymillis2);

print ("WindDurationMillis: ");Serial.println{WindDurationMillis);
.print ("RainlurationMillis: ");Serial.println{RainDurationMillis);
.print("daynum: "}):;Serial.println{daynum);

Lprint ("VD: "):Serial.print(VD):; Serial.print{™, ")

wTT,

.print ("Voltage: ");Serial.print({voltage); Serial.println{™ wolt ");
.println{"------------- - ----\--\--:’rr------- -\ \p\}.oo .. € \€®H i i i i i i i i B

Eikova 59: H ouvaprtnon printSerial
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Position0=-2, Positionl=53&7, d4dP=58&%.00,
vwind= 1.23 mfsec, vWindcm= 122 cm/sec.
bf= 1 Beaufort.

raincount=2, dayraincount=2dayrain=1.355mm, vrainmmh= 27%.72 mm/h.
lastraintrigger= 13918

——————— DHT Data-———--—-

Humidity: €5.20%, Temperature: 23.30 Celsius
——————— LDR Data-———---

LOR: 212, light: V.Cloudy

——————— SM5—————

sendsms: 1
smsmillis: O
smainterval: 2
smatime: 1

delayout: 100359
daymillis: 4032
daymillis2: 0O
WindDurationMillis: 1000
BainfurationMillis: 10000
davynum: 1

VD: 0, Voltage: 0 wvolt

Eikova 60: Serial Monitor — éAsyxo¢ Tiuwv

5.4.8 void printLCD

A@opd oTnv atrelkévion Twv dedopévwy o LDC 0B6vn. AtreikovifovTal:
e OTNV TTPWTN YPAMUMN: BEpuoOKpaaTia, OXETIKA uypaacia Kal nAIoQAveid.
e (0Tn OeUTEPN YPAMMKA: TaXUTNTA avéPou o€ m/s Kal beaufort
e OTNV TPITN YPOUUA: NUEPAOIO BPOXOTTTWON O MM Kal augwv apiBudg
nuépag
e OTNV TETAPTN YPAMMN: TPEXWV PpUBuOG BpoxotTrtwong (mm/h) kai Tdon

OUOOWPEUTA

Eikova 61: 2niyuidrurro tne LCD 066vng
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void printICD() { //extimwon of LCD Tev peTpoUpeviw T Lpaw
led.cl=ae():

led.setCursor(0,0);

led. (temp) ;

led.p ("C");
led. Cursor(7,0):
led.p (int (hum) ) ;

lcd.
led.
lcd.
led.
lcd.
led.p
lcd.

("g")

Curzor{l2,0);

(light):

Cursor{0,1};

("Wind:");

(viind) ; led.print{"m/s | ")
134 H led.print ("BE"):
led.setCursor(0,2);

led.print ("Day Rain:"):
if{dayrain < 100} |

led.print (dayrain) ;

elae ffoe m ToyUTnTo eivel peyohUtepn 7 ion pe 100, ouvendg Touhdylotov 4ynelog,
J/Eupdv Lo PdvD TO GREPOLO PEPDC WOTE wo QN deopeutouv Yneioa Tng ofoung wmL Vo YopEOEL § TLUR TN TpEXOUONT NUEpag
led.print {int{dayrain)):
}
led.print ("mm") ;
lcd.setCursor(17,2);
led. ("D"yr

led.p (daynum) ;
lecd. Curzor{0,3):
led.print ("Inst.R:");

if{vrainmmh < 1000} {

led.print (vrainmmh) ;

}

elae |

led.print (int {(vrainmmh)); /fev n ToydinTte eivel peyerdtepn 6 ion pe 1000, ouvenog Toulrdylotow 4ynpLog, eupév Lo povo
J/To axEpolo PEpOC @OTE VO Un SEOueviody Uneia Tng ofdvne kol va Ywpfoel n povédo uétpnone mm/h

}

led.print ("mm/h"};
led. Cursor{17,3);
led.p (voltage) s

led.print ("v");
1 //veid printLCD{)

Eikéva 62: H auvdprnon printLCD

5.4.9 void SentMessage

A@opda oTnV atTOCTOAA TWV YETPHOEWV UE SMS, TTEPIOBIKA, aPOU EAEYEEI AV EXEI

TTaPEANBEI O ATTAITOUPEVOG XPOVOG.
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void SendMessage() {
if (millis() - smsmillis > smsinterval * &0 *1000) | //BLv o tTpéyev Ypovog peilov To ¥pove mov eoTdhn To TEAEUTH{O sSms

S/eival peyohdtepo omd Tov oplLopgvo

¥POVUD OOOOTOANG Sms

smStime = © [/¥fve ohnBh] Tn AoyLxT pETGRANTY sSmstime
}
else |
smstime = false; //wivwe ceyd;h Tn Aoyixh peTofAnTh smatime
}
A SMS N o x0dixng "TpExel™ oF testmode
smsmillis = millis(}: //efiowce smsmillis me millis{) vix exwivnon véog pétpnong meplddov omootohng SMS

my3erial.println

updateSerial () ;
mySerial.printlng™
updateSerial ()

mySerial. {("Temp: "); mySerial.y mySerial.
mySerial. {"Hum: "}; mySerial.r int (hum) ) mySerial.
mySerial.print {("Wind: "); mySerial.print {(viWind); mySerial.

mySerial.;
mySerial.print {"Day BRain: "); mySerial.p
mySerial.
mySerial.
mySerial.

1t {bE) ; mySerial.

rint {dayrain); mySerial.pri

{"Instant Rain: "); mySerial.print (vrainmmh) ; mySerial.println{"mm/h"});
{"Light: "}; mySerial.println{light);
rint {wvoltage); mySerial.print

{"Voltage: ™); mySerial.p 1{™ wolt™);
mySerial.print{"Day: "); mySerial.print{daynum); mySerial.println{™."});
updateSerial ()

mySerial.write (26);

1

}//5endMessage ()

Eikova 63: H ouvdprnon SentMessage

Temp: 23.90C

Hum: 65%

Wind: 0.64m/s, 1Bf

Day Rain: 13.99mm

Instant Rain: 2517.48mm/h

Light: V.Cloudy
Voltage: 0 volt
Day: 1.

5.4.10 void DayCount

YTroAoyiCel Tov apiBuod Tng nuépag atmod Tnv Evapén Aciroupyiag kai undevidel Tn
METABANTHA TTOU PETPA TNV NUEPAOIA BPOXOTITWOTN.

SforedpTnon mou RoAEITOL YUl UIAOYL

=]
%]

vold DayCount ()
{

if (millis() - daymillis > 86400000} {/focov n Sicpopd Femepdoel TN Sidpxela 24 apav

no o

LBpoT nuépnc KL undeviopd Ppoyontwecng

daymillis = millis{); //un&évioe TN &L10popi
dayraincount = 0; //undévige TOUC NUEpHOLOVE OoAuods BpoyOmToonc

daynum++; //o0finoe soté 1 Tnv TpEyouco nuépo
}
}

Eikova 65: H ouvaptnon DayCount
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5.4.11 void Voltage

YTtroAoyiel Tnv TGon OTa AKPA TOU OCUCCWPEEUTH, WG EvOelitn KatdoTaong

@OopTIoNG, YE dIATagn diaIPETN TAONG Kal XPron Tou TUTTOU:

R,

Veg = Veo R+ R,

Kal xprion avtiotdoewv 3.1 2 kal 50 , 1don amod 0 £éwg 13,5v atrd Tov CUCOWPEUTH
odnyei o€ €000 atTo OV £wg Sv TToU PETPIETAI OTO avaAoyikd pin Pe TINES aTTo 0 €wg
1023.

+
\fEm' -__________{)
3.1Q g Ve
*> O

Eikéva 66: Aiaypauua diaipérn Tdong

void Voltage () //ouvGptnon petpd TV TGON OTH &Xpo TOU OUCCWEEUTH

{

VD=analogRead (VDInput) ; //51&Bfoge TOv TLPA Tng téong omd tov Slaipétn tdong

voltage = 13.5 * VD /1023; //Me Bhon Tig TLpEC Tow ovTLOT&oEww, OTow n £Eodog eiwel 5v, n eioodog eiuvme 13.5v
}

Eikova 67: H ouvdptnon Voltage

5.4.12 void SIM900power

Me evaAlayég amdé LOW oe HIGH kai avrioTpoga, odnyei péow KwdIKa o€
aTTOTEAECHUA OPOIO PE TO XEIPOKivATO TTATNUA dIAKOTITN YyIa TNV €kKivnon tou GSM

Module ka1 Tnv avalritnon onuartog.
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void SIMSO0Opower() //ouvw&pinon mov apopd Tnv evepyomoinon tng SIMI00 péiow X081k
{

digitalWrite (sim900autconpin, LOW) ;

delay (l000); J/OMEVERYONOINCE TOW ELKOWLKD &ioxdntn (owolxTd xUxhopo)
digitalWrite(sim900autoonpin, HIGH) ; delay(2000); //OOEVEQYONCLINCE TOV ELXDVLED 5LaKOOTn (xheloTd xUxhoue)
digitalWrite (sim900autoonpin, LOW) 7 delayv(3000); J/OMEVERYONOINCE TOW ELKDVLKD &loxdnTn (oo lxTd xUxhops)
}

Eixova 68: H ouvaprnan SIM900power

5.5 YAotroinon

H apxikr ouvdeon pe Jumper wires o€ breadboard, Tapd Tnv afefaidtnTa oTIG

OUVOEOEIG €CUTTNPETEI OTNV ATTAITOUMEVN €UENIGIO Kal aTTOTPETTEl AavBaOUEVEG
KOAAOEIG/ HOVIPEG OUVOEDEIG (EIKOVA 69).

s_-

Eikéva 69: Jumper wires o€ breadboard

Me Tnv OpIOTIKOTTOINGN TWV OUVOECEWYV, OXEDIAOTNKE TO KUKAWNA GTO AOYIONIKO
Fritzing yia geANOVTIKA ava@opd Kal duvaTtoTnTa avatmapaywyns (eikova 70). H 086vn
LCD ouvdEdnke péow emmITAEOV TTAAKETAG UE TO TTPWTOKOAAO 12C, xwpig TNV UTTapén
avtiotolyou module otn BiIBAI0BAKN Tou Fritzing. Ta pin 19,20,21 kai Vcc, GND
KataAfjyouv o€ KUkAwpa 12C kai 6x1 ota eikovi¢dpeva pin Tng LCD.
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H tmrpoocappuoyn Tou 3cup avepouéTpou o€ rotary encoder €Auce 1o TTPORANUa

TNG uN A&Iroupyiag Tou aloBnTApa (EIkéva 71)

V

Eikova 71: Aveuouetpo ue xpnon rotary encoder

H mrpoocapuoyr tou Arduino Mega oto Screw Shield (elkéva 72) ouveTéAeoe
oTnNV atro@uyr] aoTabwv ouvdECEwWY Kal atTAoTToiNCE TNV KaAwdiwaon, NE AVTATITOPES

ouvdeong Twv aiodBnNTApwyv Kai KOAANoN avTioTAoewv/UAoTToiNGN MEPOUC TOU

KUKAWMPATOG aTTO TNV E0WTEPIKA TTAEUPA.

-
»
-
-~
-~
-
-
-

Eikova 72: lNpoaapuoyn tou Arduino Mega oto Screw Shield
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Eikova 73: Avramrropeg aro Screw Shield

lMNa TV TotroB£TNoN TWV Bacikwyv TTAAKeTWV (Arduino Mega, GSM module, LCD
0006vn o€ KATTOI0 KOUTI, XPNOIYOTTOINONKE TO TTEPIBANUA €EWTEPIKOU OKANPOU dioKou,
ME TO AVOIYHO TWV ATTAITOUPEVWY OTTWV Kal avolyudtwy (eIkdveg 74, 75, 76). 'Eyive
gl0aywyr TTANKTpoAoyiou, Je OKOTTO Tn JEAAOVTIKEA €EEAIEN TOU KWAIKA, e duvaTOTNTA
TTapaPETpOTTOINONG (TTapAuETPOI, apIBUOS KivnToUu, aAAayr kKAipakag C oe F,

€10aywyr KwdIKoU).

Eikéva 74: H 066vn LCD oro mepiBAnua
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Eikéva 75: Eéodor kai eicodor aiobntripwv

Eikova 76: Avoryua yia siocaywyn/séaywyn képorac SIM

To oUvOoAO TwV EEAPTANATWY, TTPIV TNV EI0AYWYI OTO KOUTI, ATTEIKOVICETAI OTNV

eIkova 77.
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Eik6va 77: 2ZuvOETeiC EKTOC KOUTIOU

21NV €IKOva 78 atTeIkovifeTal N oUvOean OTOV EAEYKTA TOU QWTOROATAIKOU TWV:
e  QWTOROATAIKS TTAVEA ( KEPAMIDI KAAWDIO , + -)
e 2UOCOWPEUTAG (GoTTpo KaAwdIo, + - )

e 'E€odoc¢ pog Arduino/GSM (uaupo kKaAwdio, + -)

Eikova 78: 2uvdéoeic o€ PW Controller
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5.6 'EAeyX0G HETPAOEWYV

MNa Tov éAeyxo TwV TINWV BEPUOKPACIOC Kal uypagiag, XPnoluoTrointnke o
Kataypagéag Beppokpaaciag kal uypaciag Parkside PKDL A1. PuBpioTnke yia Afwn
MeTPACEWV avd 30 AeTiTd yia didpKkeia 24 wpwv, PE TAUTOXPOvN PETPNON aATTO TOV
autooxédlo otaBud. H péon ammokAion otn Beppokpacia Atav 1,4°C, pe PEYIOTN
atrokAion 4,4°C. ZXeTIKA e TNV uypacia, n yéon atrékAion Atav 4,2%, Je MEYIOTN TIUA
11,4%. O lMivakag 36 ToU TTAPAPTAHATOG TTEPIEXEI TO TUVOAO TWV PETPACEWY TwV dUO

alocbnTipwv.

M PARKSIDE

) ()

Climate data logger

PEOL AY

Eikéva 79: Karaypagéag Bepuokpaciac kai uypaciac PKDL A173

O aiobnmpag BpoxotmTwong dev SOKIPAOTNKE O€ TTPAYUATIKEG OUVONKES aAAG
TIPOCOMOIWVOVTAG TN BPOXNA ME piYn vepou xeipokivnta. O1 ueTproEIg ATav atréAuTa
QaKpIBEiG, ME TN oupPBoAn Tng duvatdtnTag debounce.

2XETIKA JE TO AVEUOMPETPO, BEV ATAV duvVaTH N XPrion 0gUTEPOU AVELOUETPOU Yid
ouykpion. Kabwg n XeIpokivnTn TTEPIOTPOPH O€ UETPNOIYES OUXVOTNTES TTEPIOTPOPNAG
€0IVE OUVETT ATTOTEAEOUATA, EKTINATAI OTI AVTIOTOIXA Ba AEITOUPYEI OE TTPAYHATIKEG

OUVONKEG.

73 https://www.lidl.de/p/parkside-klimadatenlogger-pkdl-al-mess-aufzeichnungsintervall-
einstellbar/p100361442
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Ke@dAaio 6: Zuptrepdouara Kol HEAAOVTIKOiI OTOXOI

H duvatotnTa TTpoyvwong Tou Kaipou KAl CUCTNHATIKAG MEAETNG TOU KAIMOTOG
aTTOTEAET ECAIPETIKA XPrOIUO EPYOAEIO O€ ETTITTEDO KPATWYV KAl POPEWYV, OE O,TI apopd
oTNV KAIJATIK aAAQyr TNV €VEPYOTTOINON MNXAVIOUWY OE QUOIKEG KATAOTPOPEG KAl
KATOOTACOEIC £€KTOKTNG avAykng, Tnv TIPOOTACIa TOU TIOAITN Kal TOV €6VIKO
TTPOYPAPUATIONO yia TN Mewpyia. uAoTToinon €TTeEVOUCEWY TTOU EEQPTWVTAI ATTO TIG
KAIPIKEG OUVONRKEG). AVTIOTOIXA, OE ATOMIKO Kal ETTAYYEAUATIKO TTITTEQO, N CUUPBOAR
NG Metewpoloyiag otn MNewpyia, OTIG YETAPOPES KAl OTOV KATAOKEUOOTIKO TOMEQ
gival KaBopIoTIKN, v aTToTEAEI 0ONYO Kal O€ €TTIAOYEG TTOU QQOPOUV PETAKIVNON A
TTPOYPANUATIONO TALIOIWV.

Me tnv €géNIEN TNG TexvoAoyiag, n Madik TTapaywyr TO0O0 HENOVWUEVWV
€CAPTNUATWY GCO0 KAl JETEWPOAOYIKWY OTABUWY, 00ryNoE OTNV TITWON TWV TINWV, UE
ammoTéAeopa TNV auénon Ttou TTAABOUC IBIWTWY, ETTIXEIPACEWY KOl QOPEWV HE
duvatoTnTa ayopdg Kai xprnong evog M.2. EmimrpooBeta, n edpaiwon Tou AladIKTUOU
Twv lMNpayudtwy kail digiocduory Tou otov Topéa TnNG Metewpoloyiag, €dwaoav Tn
duvatoTnTa dIKTUWONG TWV M.Z., atTogakpuopévng Xpnong Kal Ayng dedouévwy Kal
QUTOMATOTTOINUEVOU €EAEYXOU MWNXAVIOPWY TTOU €EAPTWVTAI ATTO HETEWPOAOYIKEG
Tapapétpoug. Katd ocuvémeia, n xprion AuTOpatwy METEWPOAOYIKWY ZTABPWY
(A.M.Z.) TTou dev atraitolv avBpwTTivn TTapoucia | ouvexn EAeyxo kEPDIoE £6aQPOg
EvavTl TTapadoCIaKwWV HOVTEAWV.

21NV ayopd, evrotifovral A.M.Z. TTou gekIvOUV atTO AiyEG EKATOVTADEG EUPW
Kal @Bavouv éwg 3.500€ kai xapaktnpifovral amd Tov MNMaykdouio MeTewpoAoyikd
Opyavioud wg XaunAou k6oTOUG, o€ avTiBeon pe €geIdIKEupéva TTPOIOVTA TTPOIGVTA
UWnAWY TTPOdIayPa@PUV TTOU aTTEUBUVOVTAI O€ TTAVETTIOTNUIOKA 1I0pUPATA ) KPATIKOUG
Kal IDIWTIKOUG QOPEIC WE QUENUEVEG ATTAITACEIS O OUVATOTNTEG, CQKPIBEID Kal
aglomoTia. O1 Autéuatol MetewpoAoyikoi ZTabpoi XaunAou KéoTtoug (A.M.Z.X.K.), ol
otroiol XwpifovTal o€ TpeIg katnyopieg (Stand Alone, All in One kai Stand Alone),
TTPOCQEPOUV TN dUVATOTNTA TTUKVWONG TOU BIKTUOU AOYW MIKPOTEPOU KOOTOUG, MHE
atmmotéAeopa TNV KaAuTepn kKGAuwn. MNMapdAAnAa, n T0TTOBETNOT TOUG OKPIBWS OTO
OnMEIoO EVOIOPEPOVTOG TTPOCPEPEI AKPIBETTEPA ATTOTEAEOUATA, IDIAITEPA OE UEYEDN
TTOU JTTOPOUV VA TIAPOUCIACOUV OTTOKAICEIC Of MIKPEG QTTOOTACEIG, OTTWG N
BpoxoTTwon, n TaxuTnTa Kal n dielbuvon Tou avéuou.

O AM.ZX.K. TTpoo@épouv OTO OUVOAO TOUG WETPAOEIS BEpUOKpaTiag Kal

uypaaciag, evw o1o 90% utrdpxel JETPNoN BPoxOTTwong, £Viaong Kal kateuBuvong
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avépou. Mo akpiBEg N e€eIdIkeUPEVES TTPOTACEIG £Xouv aloBNnTAPES NAlakAg kal UV
OKTIVOBOAIOG, OTTWG Kal TTOI0TNTAG AEpa PE PETPNON CUYKEVTPWONG QEPIWV OTTWG
povogeidlo Tou AvBpaka, PBoutdvio Kal PEBAVIO. ZXETIKA WE Tn OUVOECIUOTNTA,
TTpoo@Eépouv duvaTtdtnTa ouvdeong oto diadiktuo péow Wifi, pye Suvatdtnra
atreikéviong dedouévwy o€ uTToAoyioTn A KIivATo. Opiopéva TTpoidvta TrepIAauBavouv
duvaTOTNTEG TTPOYVWONG KAIPOU, KATAYPAPS KAl OTTEIKOVIONG IOTOPIKWY OEDOUEVWV
KAl ATTOOTOAAG EI00TTOINCEWY KAl CUVAYEPUWV.

KaBwg 10 K60TOG Twv A.M.Z.X.K. TOUG KOBIOTA OTTAYOPEUTIKOUG VIO ONUAVTIKO
T0000Td TOUu TTIANBUCOU, 1IBIaITEPO O XWPES XAUNAOTEPOU PIOTIKOU €TTITTESOU,
EM@avioTNKE N avAykn uAotroinong eVAAAOKTIKWY, AUTOOXEDIWY METEWPOAOYIKWYV
2100pwv (A.M.Z.). Mg Tnv TTpooBacn o€ aloBNTAPES KAl PHIKPOEAEYKTEG, HE DIAPOPES
mAaTt@opueg (Arduino, Raspberry, ESP32) kai 1t 0108e01udtnTa teXVOAOYIWV
ETTIKOIVWViag atrd 1o d1adikTuo péxpl To 5G kal 1o LoRa, n avamtugn A.M.Z. yvwpicel
avlnon TTaykoouiwg Kai 18iaitepa o€ XwpEeg OTTwg n lvdia kal AOITTEG Pn OUTIKEG
Kolvwvieg, 6TTwg n Ivdia. H €¢dptnon tou TTANBuopou atd 1 MNewpyia odnyei o€
QvATITUEN  OIKOVOUIKWY  TIPOTACEWY yia TNV TTapakoAouBnon Twv  KAIPIKWV
@aivouévwy. Me Tn peAéTn 49 GpBpwv TTOU agopouv A.M.Z., €yive avaAuon Kal
Tagivounon pe Baon Ta XapakTnPIoTIKA TOUG.

2XETIKA ME TNV TTAATQOPUA, oxedOV OTa MICA ApBpa XpnaoiyoTroiital To Arduino
Uno, evw akoAouBouv Raspberry, NodeMCU ka1 ESP32. Xtoug aicbntrpeg
Beppokpaciag kai uypaciag, Baoikr emAoyr €ival duo TuTTol aiodntipwy (DHT11,
DHT22), 61Twg Kal oToug alobnTthpeg atuoo@aipikig mieong (BMP180, BMP280). Na
N METPNON TNG BPOXOTITWONG, A&IOTTIOTN €TTIAOYH ATTOTEAEI O pNnXaviopog Tipping
Bucket. AvrtioToixa, otn METPNON TOU QAVEPOU XPENOIMOTIOIEITAI TO QAVEUOUETPO
Robinson kai yia gwTtoavTtiotaon yia TN JETPNON TNG QWTEIVOTNTAG. 2€ O,TI APOpPd TN
dlacuvdeon, emikpaTtei To Wifi, ue dpeon duvatdtnra ekueTdAAeuong IOT epapuoywv.
2€ MEPIKEG TTEPITITWOEIC QTTOOTEAAOVTAI €I00TTOINCEIC O KOIVWVIKA OikTua 1
EQPAPHUOYEG KIVNTOU. ZXETIKA WE TNV aKpiBela Twv PETpriocwyv, PHOAIG o€ 6 &pBpa
TTapoucidadovtal dedopéva, KUpiwg yIa WETPAOEIG BEpPOKPATiag Kal uypaciag, Pe
AIYOTEPEG PETPNATEIC YIA AVEUO, BPOXOTTITWAN KAl ATHOCQAIPIKY) TTiEDN.

Me Bdaon TG EAAXIOTEG avaPOPES YIa TO KOOTOG OAAG KAl TNV KaTaypa®r Twv
TIWWV TNG Ayopdg avd eEAPTNPA, TTPOKUTITEI OTI TO KOOTOG yia TNV avAaTTuén evog
autoox€diou A.M.Z. €ival onuavTikKd XounAoTePOo aTrd TIG EUTTOPIKEG TTPOTACEIG,
kabwg 200€-250€ cival apkeTd yia TTPocOnkn O6Awv Twv Bacikwv aiodbnTipwy,

duvaToTATWY dlIacuvdeong Kal TPoPodoaiag, OTTwWG To GwToBoATaiko. BéBala, otnv
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TAEIOVOTNTA  TWV TIPOTACEWV O&v  UTTAPXEl OAOKANpwuévn UAoTIoinon, ME
TTpodIaypa@éc TTou dlac@aAifouv povwon €EapTAPATWY, AvToxX OTIC KAIPIKEG
OUVONKEG KAl OTIBAPEG OUVOETCEIG UNXAVIKWY KAl NAEKTPOVIKWY HEPWIV.

Katd ouvétreia, e€etdlovrag Ta  TTAEOVEKTAUATA Twv  AUTOOXEDIWV
MeTEWPOAOYIKWYV ZTABUWYV £vavTi TwV EPTTOPIKWYV TTPOTACEWV, N dla@opd 0TO KOGTOG
atroTeAEl BaAOIKO Kal KABopPIoTIKO KivaTpo. Mia uAoTToinon XWpPig KATOOKEUAOTIKEG
ATTAITAOEIG PTTOPET va Kupaveei ota 100€, pe duvatoTnTeg dlaouvOeoNS oTo dIadIKTUO
Kal  €TévOUCOn O€ XPOVO yia TIpoypapuaTiopno. TlapdAAnAa, n  duvatdtnta
eCaTopikeuong, T600 o€ eTTITTEDO ETTIAOYNG AICONTAPWYV KAl UAIKOU 000 KAl O€ ETTIAOYEG
KAl TTOPAPETPOTIOINOEIS AEIToupyiag atroTeEAEr onuavTikd TTAEovEKTNUA Twv A.M.Z.
AuTi N d10¢OPOTTOINON ETTEKTEIVETAI, TTEPA ATTO TNV APXIKNA ETTIAOYH KaI KATA TN XProN
TNG OUOKEUNG, ME OuvaTtdtnTa aAAaywyv, TIPooBNKng aioBnthpwyv Kal AoITTwv
OUVATOTATWY Kal €UKOAIO O0€ avTikatdotacon o€ Tepimtwon BA&RNS. MapdtrAsupo
OQeNOG TOU XANNAGTEPOU KOOTOUG OTTOTEAEI N BUVATOTATA UAOTTOINONG TTEPICOOTEPWV
OTABUWY YIa BEATIOTN KAAUWN.

2XETIKA PE TA TTAEOVEKTANATA TwV gPTTOpIKWV A.M.Z., autd TTnyddouv Katd
KUpIO AOyo a1rdé Tn Oladikaoia Trapaywyns Toug. [pOKeITal yia OUOKEUEG TTOU
TTPOKUTITOUV, 1I8IAITEPA OTIG TTIO AKPIBES TTPOTACEIG, ATTO £PEUVA OPAdWY WG TTPOG TNV
OKPIBEI0 TwV UETPACEWV KAl TN CWOTH UAOTTOINON Kal ETTIKOIVWVIA PETAEU TWV
EMMPEPOUG TUNHATWV. OHOoIwG, EEXWPICOUV WG TTPOG TNV AVOEKTIKOTNTA KAl AGIOTTIOTIA,
Kabwg TtrpoopifovTal yia xpron oe eEwTePIKO TTEPIBAAAOV Kal duvnTIKA QVTICOES
ouvOnkes. Ooo avePaivel To KOOTOG, TTAPEXOVTAI TIPOTACEIG HE OTIBAPEG KATAOKEUEG,
IKOVEG va avTéEouv o€ Aveuo Kal doVAOEIG, uWnAl Bepuokpacia kal uypaoia, ue
duvatoTnTa povwong. TEAOG, n UTTooTAPIEN OXETIKA PE TO service Kal n TTapoxn
€yyunong atroTeAei ao@QAAEIa yIa TN owOTr AEIToupyia.

Opiopéveg atrd TIC TTapATTAVW OIAPOPOTIOINCEIS EVTOTTIOTAKAV KATA TNV
uAotroinon evog Autooxédiou MetewpoAoyikou ZTaBuou. Evw utmpxe TTAnBwpa
EMAOYWV 0€ O,TI aopd OTOUG aIoONTAPEG, TTAPOUCIACTNKE TTPOBANUA KaTd TN
AEITOUPYIa TOU QVEUOMETPOU, TO OTTOIO AVTIUETWTTIOTNKE YE XPron encoder. AKOun,
OUYKPIOINOG HE TO XPOVO UAOTTOINONG TOU KWAIKA UTTAPEE 0 XPOVOCS TTOU QTTAITHONKE
yla Mia KoAn kaAwdiwon, pe xprAon ocipdg atmd avTATITOPEG Kal TTPooonikn
QVTIOTACEWV KAl AOITTWV EVWOEWV 0€ screw shield. e TTepiTTTwon uAoTToinong PIag
OTIBOPAG KATAOKEUAG YIO KAvOVIKA Xprion, Ba avéBaive T6oo 10 KOOTOG 600 Kal O

ATTAITOUPEVOG XPOVOG evaoXOAnonG.
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EKT6¢ ammd TOV TapaTrdvw OTOXO, MEAAOVTIKA, UTTAPXOuV TTEPIBWPIN
BeATiwong Tou KWAIKA yIa avaTITUEn euxpnoTou interface, e TpooBrKn UAIKOU OTTWG
TANKTPOAGYI0 1 00Bd6vn aeng. Q¢ ouvéttela, o Xpnotng Ba €xer duvatdtnTa
TTapapeTpoTToinong o€ povades (°C A °F) og xpovoug PETPNONG Kai AOITTEC puBuioEIg
atmooToAAG dedopévwy. AKOUN, TTPoTEPAIOTNTA ATTOTEAEI N duvaTdTNTa PETARAONG
atro emkovwvia pe diktuo GSM o€ ouvdeon oTo diadikTuo. H TTpocBnikn aicOnTipwv
OTTWG ATPHOOQPAIPIKAG TTIECNG KAl KATEUBUVONG AVELOU ITTOPOUV VO OAOKANPWOOUV TO

QPACPA TWV PETPACINWY PEYEBWV.
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based on IOT

AlaBETel aicbnTtpa
Beppokpaaiag, uypaaoiag,
ouykévipwong CO2  «kai
£vtaong ewTtog. Ta dedopéva

peTadidovrtal péow Wifi.

O1 a100nTpEG OTEAVOUV TA
oedopéva oe NodeMCU,
Emeta péow  WIFI  og
cloud, otnv epappoyn
Blynk.

lMNa Tov TIPOYPAPUATIONO
TOU  xpnolgotroiei  TO
Aoyiopiké  The Keil
uVision IDE

(10]

A Low Cost Automated
Weather Station for Real
Time Local Measurements

AloBéTel a100nTPES
Beppokpaaiag, uypaaoiag,
BpoxoémTwaong, ary. [igong,
évtaong kal  karewBuvong
avéuou.

O €Ewrepikdg  OTOBPOG
oTéAvel Ta dedopEva OAwYV
Twv aodntipwv  aTov
E0WTEPIKO oTabuod
(434MHz wireless
module), o oTToiog PETPAEI
€TTiong Bepuokpaacia
€OWTEPIKOU  Xwpou. Ta
dedopéva gugavifovTal o€
006vn LCD aAAG
TpowBouvTal  Kal  O€

epappuoyn Blynk

AloBéTel TTPOAIPETIKA
B0peg Ethernet

[11]

Real Time loT Application of
Urban Garden Design

H ouokeur] TTapakoAouBei Tnv
uypacia  Tou  aépa, TNV
uypacia ToUu XWHATOG, TN
Bepuokpacia kal TV évraon
PWTOG.

To Arduino Uno Aaupadvel
Ta Oedopéva amd  TOug
aI00NTAPEG, TO OTTOCTEAAEI
péow Zigbee oTO0
Raspberry Pi, To otroio 1a
AapBaver kar Ta avePadel
o¢ cloud

(12]

Weather Monitoring System
Using Arduino Uno

AloBéTel aio0nTpES
aTy.Trieong,  Beppokpaaiag,
uypaciag, BpoxOTTwong Kai
T0I6TNTAG YIa uebavio, CO kal
LPG. Aiabéter GPS module,
evw dev eival loT ouokeur).

To Arduino AapBdver Ta
dedopuéva amd  Toug
aIobnNTApEG  Kal  £TMEITa
METa@EpPOVTaI lof3
utroloyiot; péow USB
OTTou  yiveTal  ypa@IKN
QTTEIKOVION O€ TTPOYPANMA
Python

pX3 oxediaypapua
eyeavifovtalr n  avaAuon
0edopEvwy Kal TTPOYvVwon
aAAG oev yiverai
TEPAITEPW aAvVAPOPd OTO
KEipEVO

[13]

Smart Farm  Monitoring
Using Raspberry Pi and
Arduino

AlaBETel alo0nTPES
Bepuokpaaiag, uypagiag Kai
TPEIS aIoBNTAPEG avixveuong
agpiwv.

To Raspberry Pi BpiokeTai
oTov TTUprva Tou
oxedlaguoU. Eivai
ouvoedepévo péow UART
e 10 Arduino, TO OTTOIO
AapBdvel Ta dedopéva aTmd
TOUG aiodnNTAPES
Beppokpaaiag, PWTOG,
OUYKEVTPWONG agpiwv.
MapdAAnAa, AauBavel
eIkdva aTd KAPEPA, EVW
eAéyxel Bdoel TwV TIHWV
Twv OedoPévwyv éva peAE
yia  €AEyXo QWTOG  Kal
eCagpiopol. Ta Sedopéva
TnpouvTal (o} Bdaon
Oedopévwy  oe  LINUX
(eykaTeoTnuévo oT0
Raspberry) eviy péow AP
uTTopolv va peTadoBouv
o¢ ouokeunj kivntou. OAa
Ta Oedouéva PeETaPEPOVTAI
OT0  KIvNTO, OTWG Kal
€100TTOINCEIG/CUVAYEPOI,
EVW MEOW TNG EQAPUOYNG
givalr duvardg o XEIPIGPOG
PUTWV, QVEUIOTNPQ,
KAuEPOG KaBwg Kal
aAAayn puBuicewv.

‘EXEl  OQPKETA  TTEPIEKTIKO
diaypappa pong

(14]

loT Based Air Quality and
Weather Monitoring System
with Android Application

AloBéTel a100nTrPES
Bepuokpaaiag, uypagiag Kai
argoo@aipikig putravong. H
EQAPUOYN OTO KIVNTO  €XEl
uAoTroinBei péow Tou MIT App
Inventor.

To Arduino AauBdvel Ta
dedopuéva amd  Toug
aIodNTAPES Kal ETTEITA TA
peTadidel oe 0Bovn LCD,
EVW Héow Wifi
atrooTéAovTal o€
€papuoyn Kivntou PE TN
BonBeia Tou Thinkspeak
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AioBérel aio8nTpeg Ta oedopéva Twv Eomdlel  ota  TEXVIKA
An Android smart Bepuokpaaiag, uypaaiag Kai ETORGEWY Hem £00VTal  YOOOKINOIGTIKG va
application for an Arduino €évraong avéuou. ATTOOTEAAEI : . .
lication f Ardui : : A EAA METPN HETAQEP XapakTnp
[15] . . . amé 710 Arduino oe aigBnTipwv
basedlocal meteorological &¢dopéva oe epapuoyry Tou R . .
. . . ouokeuy Kivntou, péow DHT11,DHT22, ME
data recording gpeuvnt  ( KATAOKEUN WE Bluetooth G0yKQION
Appbuilder).
To Arduino ouAAéyel Ta
. . dedopéva TWV
AloBéTel aIo0nNTAPES aieONTipwy, Ta eugavice
Low cost smart weather gs%u%ﬁﬂag, or uyﬁcizgag, (o} one(;]\f)n LbD Kgl(ppécu)
[16] station using Arduino and POOX ns H. ns: Zigbee T1a amooTéMel o€
ZigBee €vTaong avELOU oKovnG. Aev oeltepo  Arduino, OT1TOU
9 gival 10T aMd éxel akTiva po :
. : KaraypdagovTtal o€ SD kai
64km péow Zigbee : .
mpoBdaAAovTal oe 006vn
agng.
Aivetal  TTpOCcOXN OTNnV
uvhotroinon e 3D
Oippiovpacics,  uyphoies, 1O Adafut Huzzan FETCEN KO EE
o bonersd” s emone xa xarsubuuan QUMY 10 SS00UEN 10 omfagos pimoda v
[17] Station for Small-Scale G\T/;”TZU'ianﬁfpggomTq'OT?;g 086vn kal atmmooTéAAovTal ?(Lr\]/plén ms pov;x6cxng|<\c;|
Wind Farm Site Selection HTTaTap . Dl . péow WIFI oe Raspberry . pyavey.
@opTiCel péow 4  nANIaKWV Pi Mapouoiadetal TARB0g
TTAVEA. ypa®nuatwy yia
OUYKPIOEIG PETPACEWY HE
GAAo oTaBUO.
O1 migég Twv aIoBNTAPWV
. . AapBavovtal amo
216x0G n PBeAmioToTroinon .
avamTuéng @utol. AIabETel yﬁggxg&é | Tngﬂoé?ynTlf
3 aiobnmpeg  Bepuokpaaiag, ! . EmavaAauBavoueveg
An loT ba_tsed Smart uypasiac, ary. Miconc., I'Iapa)\,)\n)\u, TO /—\rdumo HETPROEIC  BEPUOKPATIAC
[18] Garden  with  Weather uypasiae eBGPOUC, EVIOONG EPPAVICEI TIG METPAOEIG OE KaI Uypagiac Kal GOYKpIoN
Station System PWTOG. Alaeém’ TEXVNTO 0B6vn kau “EBdch'ST'“ég pe dedopéva M.Z.
owTioné LED  kai  avrAia Twv HETPNOEWY
TOTIGLOTO EVEPYOTTOIEI TEXVNTO
HaTog. PWTIOUO Kal avTAia
TTOTIOUATOG
AloBéTel ] alcer]Tr’]psg
GEpHOKpGO'IGQ, _uypaoias, g, TIUEG TWV METPHOEWV
Efficient Design of a Low E;a)éu?;(:g)o azvfi?suimw?l JeETOQEPOVTAl  ATTO  TO
[19] Cost Portable Weather 65}»()(()17’ ne. )\‘:ZKT IK'n Arfuino péow Tou Ethernet
Station napoxr[]]gg n ungp)r(]egl Shield o€ umoAoyioTn
EVAAAAKTIK) Tpogodoaia atrd otrou elodyovtal oe BA.
QWTOBOATAIKO.
AloBéTel aioBntpeg  To Arduino petagépel Ta MobWwao 0w
Weather Station Design 0Ogpuokpaaciag, mieong, 0edopéva Twv PETPATEWV POy n . HEow
uTToAOYIOUOU TOU pPUBuOU
[20] Using IoT Platform Based uypagiag kai Bpoxomtwong. o€ o8évn TFT, kapta SD £TaROAY T
On Arduino Mega Suvdéetal oto Oiadiktuo pe kol péow  Wifi  og H ne ne
ESP8266. IoToGEAIBA OTHOOQAIPIKNG TrEONS
Comparative analys]s .Of . . O aiobnmpag BMP280
meteorological monitoring XpnoiyoTrolei Mévo  TOV . .
; : . oTéAvel Ta dedopéva Twv . .
using an integrated low-cost  aiobnTipa BMP280  vyia i Exel €CAIPETIKEG
. . . . ueTpAcewv oto Xbee, TO . 2
environmental unit based pérpnon Bepuokpaaiag, . . , OUYKPIOEIG hE PaBnuaTiko
[21] ) . p . otroio ouvdéeTal o€ SiKTuo A .
on the internet of things uypaoiag kar ary. [Migong. . uTT6RaBpo. MoloTiKA
. 4 , . WIFI Kai 1o &gdopéva ! .
(IoT) with an automatic Méow Tng TAaT@OpUag Xbee eLpavidovTal og KaTAOKEUR Kau uAotroinon
meteorological station ouvdéeTal oTo d1adIKTUO g:goe NS

(AWS)
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O1 a1i00nTPEG OTEAVOUV Ta

AAy6pIBuog eTTIAéYEl TTOI
oedopéva Ba aveBolv oTO
cloud. Av o1 d1a@opég ival
AUEANTEEG, oev

AloBéTel aiobnTpeg  Oedopéva oe  Raspberry aveBaivouv
cl Beppokpaaciag, uvypaciag, Pl Zero W kai amd ekei . .
oud Based Weather | . . €COIKOVOUWVTAG  EVEPYEID
[22] Station using loT Devices evraons QVEHOU,  HETagEpovTdl o10 v SIKTUAKOUG TTOpouG. Ta
argoo@aipikfig  Tieong kal  Raspberry Pi 3, étou SedopEva 6|0((p0p£T|kd)V
BpoxoémTwaong. UTTOKEIVTAI o¢ . .
eTre€Epyaciol aiodnTApwv ouykpivovTal
Kal aTTOOTEAAETAI
€100TT0INON O€ TTEPITITWON
BAGBNG 1} BopUBou
I8lokaTaokeuy  TTAGKETAG
. i O1 petproeig Aappdavovtal  pe Atmega8L
Weather Station for éluesm . uloer]Tr]pag amé TOoug  aiIoBnTApe, emegepyaoTr), MAX232 yia
[23] Educational Purposes EpHoKpaAalag, vypaaias, mpoBdAovTal oe LCD oeipiokf €mKoIvwvia Kai
based on Atmega8L Bpgxomwcng Kai - eviaone 086vn kal petadidovralr  Aoird NAEKTPIKG
avéuou . ) i
péow RF aTov &ékTn, eCaptiuara yia
TpoYodoaia
O1 petprioeig Aappavovtal
aTTé TOUG QIOBNTAPEG Kal
petadidovral péow  WIifi.
Aaupdvovral amé ‘Exel avaAuTiké €Agyxo Kal
lot-Based Weather Station AioBérel aiodnmipeg - Raspberry Pi, orou oUyYKpPION TWV PETPACINWY
. Beppokpaaiag, uypaciag, TpofdaAAovtal oe 086vn, i .
with Python User Interface | . , , TIHWV, PE guPEBuvon oTIg
[24] for Measurment Technique évraong avépgou,  evw aTToBnKeUOVTAI KAl O€ LEBOBOUC
of Educational Purpose Bpoxdmmwong ki nAiakAg  KApTa SD. Exel oXedIaoTel eTTAvVaANWIPOTNTAG Kal
aKTIVOBOAiag ypagikd TepIBAAOV o€ QVATTAOAVWVILGTITG
Python yia Tnv arreikévion paywyipoTnTag
TWV dedopévv ME
ypaenuara radar  Kai
paBdoypduuara
(0] aiobnTiRpag
OepPoOKPOTiag aTTOCTEAAE
MeTpdel uovo ™ Ta Oedouéva HéoWw
Weather monitoring system 0 . . ESP8266. H Bepuokpacia
based on STM32  CEPHOKpAaIa, ’paTaél_G_OVTa’g TTpoBaAAeTal O 0B6vn
[25] Ta Oedopéva péow Wifi, evid " .
andOneNet Internet of . . 3.2" MapdAAnAa,
Things platform ”“0‘”!19'55' Kl amooToAn atrooTEANOVTOI
Oedouévwy péow GSM )
€I00TTOINCEIG o€
TTEPITITWOEIG TTPOCEYYIONG
OPIOKWY TINWV
IOT ENABLED SMART Al0BéTel aiobnmpeg  O1 peTproeig Aaufavovral
[26] GARDENKITALONG WITH Beppokpaaciag, uypaciag, amd Arduino kai yéow Wifi
WEATHER STATION uypaciag €ddpoug Kai  module eugaviovral aTo
BpoxotTwaong. KivnTé (Blynk App).
AloBétel a100nTrPES
Beppokpaaiag, uypaaoiag,
évtaong kal  kaTewuBuvong
avépou. AKoun, diaBétel GPS
module  yia  YEWYPAPIKO
Design of micro-automatic EVTOToHo. H TPO(POS.OG'G Ta dedopéva peTadidovTal
[27] weather station for modern uzg%pil va)\y)i\{a OTTO T0 OIKTUO ¢ \webserver péow GPRS
power grid based on STM32 (6 V), OAAA UTTAPXEL KAl o qule
uvaTéTnNTa  QOPTIONG NG
MTTOaTapiag améd
QwTOROATAIKS Kal
QAVEPOYEVVATPIA, JE OTOXO TNV
auTovouia o€
QTTOUAKPUOUEVEG TTEPIOXEG.
Ta Oedopéva TWV
Low Cost Weather Station élaeéw . aloemr']peg alo’emr']pwv OUI{‘A)TéYOV;.G'
) gpHOKPACTiag, uypaciag, oo TO icrochip
[28] ong;ricuIture Climate-Smart évtaong kar  karevBuvong  PIC24FJ64 kai péow Xbee
avéuou module petadidovtal o€

Raspberry Pi.
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AioBérel . aloenmp 8% Ta Oedouéva oulAéyovTal
Sepuokpaaia, uypaolas, - g Arduino Uno
Design and Implement of a €vraong, KaTeuBbuvong TaSiSoVTal UEGW 12C osi
Weather Monitoring Station avépou, BpPoxoTTwWoNg Kal HEeTAC H .
[29] ; . . Arduino Mega 2560 étrou
using CoAP on NB-loT ary. Mieong. O1 petpAoelg ¢6w  NB-oT module
Network avéyou Kal  BPoxOTTwaong EﬁTG(pépOVTGI oe  Cloud
yivovtai péow Arduino Server
Weather Kit
Development of a Weather AiaBéter  aqioBnmpeg  ary. Ta Oedopéva
[30] Station with WaterLevel and  mieong, Bepuokpaciag, atmmooTéAovtal péow Wifi
Waterflow Detection using BpoxomTtwong. TpogodoTeital 0€  €@apuoyr  KivnTou
Arduino atTé PWTOBOATAIKO. (Blynk App)
Ta oedopéva
Prototype weather station AloBéTel ] ouclenmpeg atrooTéAAovTal Méow
- Beppokpaoiag, uypaciag, aty. LoRa og loT Server kai
[y uses LoRa wireless Mieong BpoxomTwong, eu@avifovial g EPApUOyYN
connectivity infrastructure . T ’ k .
évtaong avéuou. ThingSpeak ot kivnté 1
uTToAOYIOTH
Ta oedopéva
AlGBET! QioONTrpEC METa@EPOVTAl PEOW ’Wlfl
. " oTnv TTAATQOP U
_ eeppOKgaclag Kal uypaoiag, Thinkspeak. To
[32] 10T Based Weather Station T, Mieong, Bp’oxomu,oong Thinkspeak Siver ™
Kal £vTaong Qwtog. YTTApxEl i )
. > duvaTéTNTA YIa ATTOOTOAN
aiodnmpag kamvos mail | tweet, TTePIOdIKA A
wg €160TTOINCEIG.
Ta oedopéva
Embedded based Remote atrooTéAAovTal TOTTIKA O€
[33] Monitoring Station for Live AiaBétel aiobntpa  uTtoAoyIoTH Méow
Streaming of Temperature Bepuokpagiag Kal uypaaiag Ethernet shield kai o¢
and Humidity ioTooehida  péow USB
shield.
Ta dedopéva
arrooTéAovTtal  atmé  To
NodeMCU o¢ Cloud, Tivetal eme€epyaoia Twv
An Inteligent Weather Aiabétel a100nTrPES £§GV°VTG' oe R Studio Kal HETPnoEwy (e ypappIk
o . . . yivetal emegepyaoia  TaAivdépdunon) yia
[34] Monitoring System using Bepuokpaciag, uypaciag Kai A . .
X . (ypopu. TTaAivopopnon). Tapouciacn  dedOUEVWV
Internet of Things arp. MNieong . . .
Ta amoteAéopata  peyaAou XPOVIKOU
egeaviCovral  €ite  0TO  dIACTAPATOG
Arduino IDE, cite og R
Studio ka1 Thinkspeak.
Ta dedouéva oulAéyovTal
amé 10 Arduino Uno kai
Al0BéTel aiodnTpeg  Péow NodeMCU
Smart weather monitoring Beppokpaaiag, uypaciog petadidovial 1600  O€ AIGONTAO NOKT
[35] and real time alert system €&ddgoug, cuykévipwong CO, 1oTooeAida, TTapdAAnAa pe meas n ne
; X . . . akTivoBoAiag GY8511
using loT BpoxomTwong kal TaXUTNTag  YPO@IKr  atrelkdvion  JE
avéuou xpnon tou TrepIB&AAovVTOG
Ubidots €ite oe android
epappoyn
AloBéTel aiodnTpe Ta Gedopiva TV Amrareitan jon Tou
IOT Based Data Logger BeppoKpaciac varlxgl% gg aioBnTpwv  CUAAéyovTal AOYIGLIKOU IrE]neXrg:;aaTov
[36] System for Weather £VTao ’ w6 KG,I até 1o MSP430 kal péow TOOVOAULOTIONE ToU
Monitoring ns puwTos Ethernet petadidovralr oe POYPALY H
BpoxotTwaong. IGTOGENS MSP430
Wi-Fi  Based Portable
Weather Station for  Alabétel aiodnTpeg  O1 YETPAOEIG HETAPEPOVTAI
[37] Monitoring  Temperature, 6gppokpaciag, uypaoiag, aty. péow NodeMCU  otnv
Relative, Humidity, Trieong, BpoxomTtwong, TAateépua  Thinkspeak
Pressure, Precipitation, évraong avéuou. YIQ YPOQIKI] OTTEIKOVION

Wind Speed and Direction
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Ta dedouéva oulAéyovTtal
a1ré 10 Arduino Mega kai

Design of a low cost AiaBérel alo0nTrPES .
. ! . . atreikoviCovrar oe LCD
[38] automatic meteorological Bepuokpaciag, uypaaciag Kai 086V Vo
weather station AT. TTiEONG. n.
atmobnkevovTar KAl O€
kdpta SD.
Ta dedopéva gupavifovral
Automatic Irrigation System o€ LQD odovn, Evw
- - g . . armmooTéAovTal Kal PEOW
using Soil Moisture Sensor 'Exel a100nTrPES .
. . SMS o€ KIvNTO.
[39] and Temperature Sensor BOgpuokpaciog Kal uypaciag e .
: . . MapdAAnAa, Bdaoer  Twv
with Microcontroller  €ddgoug. OV TV QIGONTROWY
AT89S52 M / e
EVEPYOTTOIEITAI Kal
QTTEVEPYOTTOIEITAI QVTAIQ
Ta Oedopéva
armmoBnkevovTal 0 KAPTA
Building a low-cost weather Exel . uloer)Tnpag ,SD KGBe ,15 Aetrra.
[40] station Beppokpaciag kar Taxutntag Emerma,  e€dyovral  yia
avépou emegepyaoia o€
utrohoyiotp wg  TXT
apxeio
Al0BéTel alotnTpES Ta Gedopieva Twv
IOT Based Smart Weather DEOLOKOOGIG VOO aiodnTpwv  CUAAéyovTal
[41] Station Using Raspberry- B %pénpmo 5 Kal TJPUT Tag, a6 10 Raspberry-pi3 kai
PI3 G\F;éXOU ns XOTTOS  yrrootéAovTan péow Wifi
H o¢ Cloud.
AloBéTel aiodnmpeg  Ta oedopéva TWV
MOBILE APP & lIoT BASED Beppokpaaiag, uypaciag, aioBnTpwv cuAAéyovtal
[42] SMART WEATHER BpoxotmTwong, Taxutntag kai  ammd 1o Raspberry-pi3 kai
STATION Kareubuvaong avépgou kai  amooTéAovTal péow Wifi
évraong wTég og Cloud.
loT Based Low-cost Ta Oedopéva
Weather Station and Alabétel aiodnTApeg  petagépovtal péow  Wifi
[43] Monitoring  System  for Beppokpaciag, uypaciog, o€ cloud oT1I0U
Precision Agriculture in BpoxomTwong kail aty. MNieong  ameikovifovral gECwW NG
India TAaT@OpPag Thinkspeak
H OUOKEUN gival
TOTTOBETNUEVN o€
Internet of Things AlaBétel a1Io0NTAPES ;nAsKgTsiengrrgch) A
Application for Bepuokpaaiag, uypaciag, pH, Ta dedouéva petadidovral XNHa, Y 0.1 ANYn
[44] . . . i R MeETPACEWV atrd did@opa
Implementation of Smart CO2, UV «kal uypacgiog péow Wifi og uttohoyiomn onugia. To 6xnua SIaBETel
Agriculture System eddgoug NHEld. XNH .
ai00nTAPES QATTOQUYNAG
eUTTOdiwy, NAIGKO TTAVEA
Kal KAUEPQ
AloBéTel aiodnmpeg  Ta Oedopéva
Arduino Based Weather Bgpuokpaaiag, uypaciag, aTreikovifovrar gge 0B6vn
[45] o ) ) )
Monitoring System évraong PWTOG kai LCD «kai og TOTIKO
BpoxomTwong UTTOAOYIOTH)
loT based Data Logger AlGOETE! QGBNTAOE
[46] System for weather DEOLOKOOGIG U lg{; $ Ta dedopéva gulAéyovTail
monitoring using Wireless | PHOKP S e S amé 1o LPC2148
évtaong ewtog kar CO2
sensor networks
Ta oedopéva
WEATHER MONITORNG o206 o “T S dumo  Uno - ot
[47] SYSTEM USING ARDUINO £PHOKpaoldS, vpaclas, e (0 B
UNO BpoxoémTwong, Taxutntag utroAoyioTh (Méow USB)
avéuou Kal TToldTNTAG aépa O6Tou  armobnkelovtal o€
Bdaon dedopévwv(Python)
Development of a Low Cost é::aeg:' acia aljrergcrj]% & Ta Oedopéva peTadidovTal
[48] Weather Station Using Free PHOKP 5 VP 5 péow Wifi o uttoAoyioTn

Hardware and Software

BpoxoémTwang, TaxutnTag Kai
KaTeUBuvong avéuou

Kal o€ KIvnTd
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] Using IOT

Smart Farming

Ta dedopéva peTadidovTal
AloBéTel aiobnmpeg  péow Wifi oe epapuoyn
Bepuokpaaiag, uypagiag Kai

uypaoiag eddgoug

System KivnToU (Blynk). Baoel Twv

TIHWV EVEPYOTTOIEITAI
avTAia TroTtioparog

lMivakag¢ 31: ApBpa avackdrnong (Aiobninpeg, diadikaaia, axoAia)

AioOntipag Ap6bpo v
DHTIL (o0 (] 431, fop [eL BT 461 20
DHT22 [2], [3], [4], [5], [13], [14], [15], [20], [22], [40], [43], [48] 12
AyvwoTo [9], [26], [28], [44] 4
BMP280 [21], [30] 3
DS18B20 [25], [27] 2
LM35 [36], [39] 2
AM2315 [17] 1
EE06-FT1A1 [33] 1
HTU21D [37] 1
SHT30 [29] 1
Oxi [31], [38] 2
Mivakag¢ 32: ApBpa ava tummo aiobnrhpa Bepuokpaagiag
AioOntipag Ap6po v
DHT11 %igﬂik;ﬁk}éi%;#f%;&ﬁ%é&f%;ii%égﬁL[24L[32L[41L[42L[45L 22
DHT22 121, 31, [4], [5], [13], [14], [15], [20], [22], [43], [48] 11
BMP280 [6] 1
AM2315 [17], [21] 2
EE06-FT1AL  [33] 1
HTU21D [37], [10] 2
SHT30 [29] 1
AyvwaoTo [28], [44], [9] 3
Oxi [30], [34], [35], [40], [25], [39] 6
livakag¢ 33: ApBpa ava turro aiobntipa vypaagiac

AioOnTipag Ap6po \

BMP280 [21], [17], [18], [22], [30], [6] 6
1], [8], [12], [16], [19], [32], [47], [31], [38], [2], [3], [5], [20],

BMPLE0 %413]{[]48[]’[]34[1]][][][][][][][][1[] 16

MP3115A2  [10], [37] 2

AyvwaoTo [44] 1

o [7], [11], [23], [24], [41], [42], [45], [46], [49], [27], [36], [26], ,,

[4], [13], [14], [15], [33], [29], [28], [9], [33], [40Q], [25], [39]

Mivakag¢ 34: ApBpa ava TUTTO aiobnThHpa aruooPaIpIKAS TTiEons
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Ambient 170 Indoor: 5V DC | wifi -40 to 65°C 1.7Kg KovoodAa 086vng, MpoRAewn kaipol, poAdi, nueEPOASYIO,
Weather WS- Adaptor, aTTOOTOAN €100TTOINCEWY OTO KIVATO 1} OTO PC, I0TOPIKA
2002C 3XAAA oedopéva
- Outdoor:
3xAAA
QwTOBOATAIKG
Bresser Wifi 180 3x AA, 1.5V wifi -40 to +60°C | 673gr >uvayepuog Beppokpaaiag, Mpdyvwan kaipod,
Color Weather MpoeidoTroinon karalyidag
Center With Aeiroupyia gutrvnTnpiou, Asiroupyia npepiag, Zuvayepuog
m uYnANG/xapnAAig otadung, Atrobrikeuan dedopévwy 10TOPIKOU,
W ddoeig Zehvng, Mpogidotroinon Tayou, TTOAUXpwN 084vn,
fnp—— ‘Evoeign eowTepikoU kAipaTtog, ERSouadiaia évoeign, Asiktng
M KGIpOU
Netatmo 200 Indoor: USB wifi -40 to 800gr Auvatdotnta olvdeong e TTOAATTAOUG XPAOTEG ATTO
Weather power adapter +65°C OIaPOPETIKEG TUOKEUEG, AIoBNTAPES BeppoKkpaaiag, uypaaiag,
Station Outdoor: 2 x Trieong, TooooTé CO2 ue eUpog péETpnong 0 - 5000ppm Kal
- AAA, USB emiTredo BopuBou pe elpog péTpnong 35db-110dB, TpdcBeToI
power adapter ai00nNTApPES éviaong Kal KateuBuvaong avépou, BPoxoTITwaong
BloomSky - 260 DC 12V-2A wifi -20 to 55°C | 820gr AloOnTApPES BepuoKkpaaiag, uypaaiag, BAPOUETPIKAG TTiEONG Kal
SKY2 Weather dwroBoATalks BpoxoémTwong (u6vo avixveuaon)
W AioBétel HD smart weather camera pe eupuywvio ako (170
m MOIPEG) TTOU EVEPYOTTOIEITAI TNV QUYA KAl ATTEVEPYOTTOIEITAI TO
- ooUpouTTo Pe Bdon TIS WPEG avaToAAG Kal dUong Tou HAIOU TNG
TOTTIKAG TTEPIOXNAG, ATTOTUTTWVOVTAG WIO EIKOVA TOU OUpavou
k@B Aiya Aetrtd. O1 elkdveg Kai To timelapse TnNg nuépag
MTTOPOUV VO HOIPACTOUV HECW TNG dWPEAV EQAPUOYNS
BloomSky, evw Ta 10TOpIka dedopéva eival diaBéaiua aTo
XPNoTn Yéow evog TTivaka eAEyxou.
ZuvodeueTal aTTO NAIAKO TTAVEA
Mrropei va ouvduaoTei pe éva e€dptnua STORM yia Tn
METPNON TNG TaXUTNTAG KAl TNG KATEUBUVONG TOU avEPou, TNG
TO0OTNTAG BPOXOTITWONG KAl TNG UTTEPILOOUG aKTIVOBOAIaG.
AcuRite 01002 | 280 AC adapter, wifi -40to 70°C | 3.4Kg KovooAa 086vng, MpoAewn kaipou, poAdl, OepudueTpo
- Atlas AA €0WT.-eEWT, uypacia eEwT, MeTpnTrG Bpoxng TTou adeiddel
mer pOVOG Tou (avaTPETTOPEVOG KADOG), UWNAEG/XAUNAEG TINEG KOl
mnh oucowpeuon avd prva, Alaypdupata 6 r 48 wpwv: eEWTEPIKA
Wi-Ei Bepuokpaaia, uypagia, BapOUETPIKN TTiECN, UTTEPILDNG

akTIvoBoAia, évTaon @wTag, TaxUTNTa avEPOU Kal BpoxOTTTwaon
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https://ambientweather.com/mwdownloads/download/link/id/1174
https://ambientweather.com/mwdownloads/download/link/id/1174
https://ambientweather.com/mwdownloads/download/link/id/1174
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://www.bresser.de/out/media/b16e0208e5ec5053781bfdd04dcc99eb.pdf
https://scientificsales.co.nz/content/Netatmo/EN_weatherstation_PS-US.pdf
https://scientificsales.co.nz/content/Netatmo/EN_weatherstation_PS-US.pdf
https://scientificsales.co.nz/content/Netatmo/EN_weatherstation_PS-US.pdf
http://shop.bloomsky.com/products-list/sky2
http://shop.bloomsky.com/products-list/sky2
http://shop.bloomsky.com/products-list/sky2
http://shop.bloomsky.com/products-list/sky2
https://www.weathershack.com/product/acurite-01002-atlas-weather-station-with-wi-fi.html
https://www.weathershack.com/product/acurite-01002-atlas-weather-station-with-wi-fi.html
https://www.weathershack.com/product/acurite-01002-atlas-weather-station-with-wi-fi.html
https://www.weathershack.com/product/acurite-01002-atlas-weather-station-with-wi-fi.html
https://www.weathershack.com/product/acurite-01002-atlas-weather-station-with-wi-fi.html

6 | WeatherFlow - | 300 solar powered | wifi -40 to 1.4Kg Evowpatwpévol aiodnTtripeg BeppoKpaciag Kal OXETIKAG
Tempest +60°C uypaciag Tou e€wTepIKOU aépa, anueio dpodoou, deikTNg
BeppdTNTAG KA WUXOG avépou, TTieang, TaxUuTnTag Kai
Kateubuvaong avéuou, OpaaTNPIOTNTA KEPAUVWY ATTOOTACNG
€wg Kkal 25 pihiwv, évapén, éviaon kai didpkeia BPoxOTTwang,
METPNON TTUKVOTNTOG a€Pa, UTTEPILOOUG KAl NAIOKNG
akTIvoBoAiag, auto-Babuovounon
7 | Ambient 300 5V DC, AA wifi -40C to 2Kg AiaBgTel pia ogipd acuppaTwy algOnThpwy Bepuokpaaiag,
Weather WS- +65°C uypaciag, TaxuTnTag Kal Kareubuvang avépou, BPoxoTITwong
2000 Kal BapoueTPIKAG TTieong. AlaBETel £yXpwun KovaooAa 08évng
- TTOU eP@aviCel OAa Ta dedopéva KAIPOU Kal TTAPEXEI
TTPOCOPUOCIHES EIBOTTOINCEIG. YTTOOTNPICE! £TTIONG
ouvdeoipdtnTa Wi-Fi kai n mpdafacn o€ autdv PTTopEi va yivel
péow epappoyng smartphone A TTpoypdupaTog Tepiynong
oT0 dI1adiKTUO.
8 | Oregon 360 3xAA 1.5V | wifi -30to 60°C | 0.5Kg KovaéAa 086vng, TotmikA TTpdyvwaon Kaipou, poAdi, aioOnTApES
Scientific TaXUTNTAG Kal KaTeuBuvong avéPou, ECWTEPIKAG Kal
WMRS86 eCwTEPIKNG BepUoKpaaia Kal uypaaiag, BapOoPETPIKAG TTiEaNG,
- BpoxoémTwaong pe papdoypdupata Kal HEYIOTEG/UIKPOTEPES
METPAOEIG YIa TIG TEAEUTAiEG 24 wpeg. AlaTiBevTal TTpdabeTOI
aiodnTipeg yia UV
9 | ULTIMETER 365 AC adapter 12 | wifi -48 to 1kg KovooAa pe owTtigopevn 086vn Kal QuTiIOpEVO TTANKTPOASYIO,
2100 Weather v DC output +66°C METPAOEIG avéuou UWNARG akpiBelag. EpgaviCer oTiypiaio
Station Provision for 9- AVEPO KaIl akpaieg TIHEG. METPA £TTIONG ECWTEPIKESG Kal
- volt alkaline eCWTEPIKEG BDEPUOKPATIES, ATHOOPAIPIKI TTIEDT.
battery
10 | Aercus 387 Indoor: 2 x wifi -30to + 1.5Kg MAAPNG €yxpwun kovodAa TFT LCD, Apyeon dnuoaicuon oTo
Instruments AAA 65°C d1adikTUO, BpoxoypdPog TTou adeldlel HOVOG TOU, ZnuEio
WeatherRang Outdoor: 3 x Opooou, Mpdyvwan uikpAg euBéAeiag, AvatoAr, nAioBaciiepa,
er AA @daon Tng aeAfvng, Huepopnvia/wpa, epeavicel ypapAuata

10TOPIKOU YIa TIG KUPIEG KAIPIKES TTAPANETPOUG, TEPAOTIO
EVOWPOTWUEVO cUOTNUO KaTaypagrg dedouévwy (66 pétpa
MeTprioewv), Npocapudaipol cuvayepuoi kaipou (UwnAoi Kai
XaunAoi yia ka0e petaBAnTn), MapakoAouBnon eAdyIOTwWY Kai
MEYIOTWV TIMWV Yia KABe YeTaBANnTA

Mpogidotroinon kataryidag, AcUpuarol aigbntipeg petadidouv
dedopéva £wg kai 100m (oTrmikn €Tagn) aTtnv 086vn LCD, To
NAIGKO TTAVEA yia TOUG aioBNTAPESG ECWTEPIKOU XWPOU
Trapateivel Tn S1IGpKeIa (WG TNG YTTATAPIOG.
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https://drive.google.com/file/d/1-xeINvnOUFhIgu3bgf3mNiTLwZJ5b5PM/view
https://drive.google.com/file/d/1-xeINvnOUFhIgu3bgf3mNiTLwZJ5b5PM/view
https://ambientweather.com/ws-2000-smart-weather-station
https://ambientweather.com/ws-2000-smart-weather-station
https://ambientweather.com/ws-2000-smart-weather-station
https://www.clasohlson.com/medias/sys_master/9542799523870.pdf
https://www.clasohlson.com/medias/sys_master/9542799523870.pdf
https://www.clasohlson.com/medias/sys_master/9542799523870.pdf
https://www.peetbros.com/shop/item.aspx?itemid=2
https://www.peetbros.com/shop/item.aspx?itemid=2
https://www.peetbros.com/shop/item.aspx?itemid=2
https://monaxtestandweather.com.au/aercus-instruments-weatherranger-wifi-weather-station-with-real-time-internet-publishing/
https://monaxtestandweather.com.au/aercus-instruments-weatherranger-wifi-weather-station-with-real-time-internet-publishing/
https://monaxtestandweather.com.au/aercus-instruments-weatherranger-wifi-weather-station-with-real-time-internet-publishing/
https://monaxtestandweather.com.au/aercus-instruments-weatherranger-wifi-weather-station-with-real-time-internet-publishing/

11

Bresser
Professional 7
inl UV
Measurement
Function

449

5v dc, 3 x AAA

wifi

-5 éwg +50

1.84Kg

A&itoupyia EutvnTnpioy, Mpdyvwon kaipou, Gdoeig ZeAvng,
Zuvayepuog Bepuokpaaciag, Zuvayepuog uWnAnG/XapnAng
o1Aa0ung Bepuokpaaiag, ATTodrkeuan 6edopévwy ICTOPIKOU,
ZupBard pe SIadIKTUAKES TTAATPOPUES KAIPOU, TTOAUXPWHN
006vn, OmoBogwTiIouds, Eupetripio kaipou, Qpa kai
nuepopunvia, ‘Evdeign nuépag g efdouadag, Xpovog nAlokou
€YKaUUATOG

AvaToAn kai dUon Tou nAiou, AgikTnNG E0WTEPIKOU KAIpATOG,
MvnAun péyiotng/eAaxiotng TiuAg, MNpocidotroinon tayou,
Aciktng Beaufort

Autéuarn wpa diadiktuou, MNpocidotroinon karalyidag

12

Kestrel 5400
WBGT Heat
Stress Tracker

(HST) &
Weather Meter

500

wifi

-30 t0 60.0
°C

121g

BouBnTg kal @wg ouvayepuou, EVAAAOTOONEVOG QWTIOUOG -
Neukd/Kokkivo, ‘Evdeign didpkeiag Cwng utmatapiag, Maupog
aiodnTipag Beppokpaaiag (1in/2.5cm), MpofoAn ypapriuaTog
Karaypa@ng dedopévwy, Kataypapr) dedouévwy -
PuBuigéuevo diaotnua, Huepounvia & wpa, Wneiakn mugioda,
Evowpatwpévo avadImmAoupevo KAAUPUa TITEPWTAG,
AiaioBnTIKG TTANKTPOASYI0 agrig Up/Down/Enter, AcUppuaTtn
emkoivwvia LiINK (Bluetooth xaunAng evépyeiag),
MoAUyAwooa pevou, AioBntipag Trieong
eAaxioTnG/péyiotng/uéong avayvwaong, AIcBNTAPAg OXETIKAG
uypaciag, AloBnTApag Beppokpaaiag,

AdiGBpoxog

13

Davis Vantage
Vue Weather

Station

634

Outdoor:
QWTOROATAIKO
Inddor:
Batteries or
AC-

power adapter

wifi

-40 to
+65°C

2.5Kg

AuTn gival pia dnuo@IAAg Aoy yia TTOAMOoUG AdTpeig Tou
KalpoU Kal eTrayyeApaTies. Eival évag acUpuaTog, CUPTIaYAS
Kal avOekTIKOG oTaBUGG TToU TTapEXEl akpIRr) dedopEva Kaipou
g€ TIPayUaTIKO XPpOvo. AIaBETEl pia avBEKTIKI oouiTa
aIoONTAPWV EEWTEPIKOU XWPOU TTOU UTTOPEI va PETPATEI TN
Beppokpaacia, TNV uypacia, Tnv TaxUTNTA TOU AVEPOU, TV
KaTeUBUVON TOU avépou, TN BPOXOTITWAN Kal TN BAPOUETPIKN
mrieon. O oTaBudég TepiAappavel emmiong pia kovadia LCD 1Tou
eP@aviCel OAa Ta dedopéva Kalpou Kal Pia agipd atrd
TTPOCOPUOCIPES EIBOTTOINTEIG.

14

RainWise MK-
1l

1000-
1400

pwToBOATAIKG
6v

wifi

-54 to 74°C

3.2Kg

OeppoduETPO E0WT.-€EWT, Uypaaia eEwT, onueio dpodoou,
Bapduetpo,

MeTpnTAG BPOXNAS TToU adeIdlel POVOS TOU (avaTPETTOUEVOS
KA®0G) pe GUAAEKTN BPpoxng SIaUETPOU OKTW IVTOWV
EpBéAcia petddoong ravw atréd éva i

MeTddoan Sedouévwy KalpoU KABE 2 SEUTEPOAETTTA

15

Vaisala
WXT530

1300-
2500

QWTOROATAIKOS,
DC, AC

wifi

-52t0 60 °C

0.5-
0.7Kg

2eIpd PETEWPOAOYIKWYV OPYAVWY TTOU TTAPEXOUV 6 KAIPIKEG
TTapapéTpougs (atgoo@aipikr Trieon, Oepuokpaacia, uypaoia,
BpoxoémTwan, katelBuvaon kal TaxuTNTa avéuou), 2uvoean
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https://www.skroutz.gr/s/31889934/Bresser-%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82-%CE%A3%CF%84%CE%B1%CE%B8%CE%BC%CF%8C%CF%82-Professional-7-in-1-UV-Measurement-Function-WSX3001000000.html
https://www.skroutz.gr/s/31889934/Bresser-%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82-%CE%A3%CF%84%CE%B1%CE%B8%CE%BC%CF%8C%CF%82-Professional-7-in-1-UV-Measurement-Function-WSX3001000000.html
https://www.skroutz.gr/s/31889934/Bresser-%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82-%CE%A3%CF%84%CE%B1%CE%B8%CE%BC%CF%8C%CF%82-Professional-7-in-1-UV-Measurement-Function-WSX3001000000.html
https://www.skroutz.gr/s/31889934/Bresser-%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82-%CE%A3%CF%84%CE%B1%CE%B8%CE%BC%CF%8C%CF%82-Professional-7-in-1-UV-Measurement-Function-WSX3001000000.html
https://www.skroutz.gr/s/31889934/Bresser-%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82-%CE%A3%CF%84%CE%B1%CE%B8%CE%BC%CF%8C%CF%82-Professional-7-in-1-UV-Measurement-Function-WSX3001000000.html
https://kestrelinstruments.com/kestrel-5400-heat-stress-tracker
https://kestrelinstruments.com/kestrel-5400-heat-stress-tracker
https://kestrelinstruments.com/kestrel-5400-heat-stress-tracker
https://kestrelinstruments.com/kestrel-5400-heat-stress-tracker
https://kestrelinstruments.com/kestrel-5400-heat-stress-tracker
https://cdn.shopify.com/s/files/1/0515/5992/3873/files/6250_6357_6351Spec_Sheet_R.pdf?v=1630426838
https://cdn.shopify.com/s/files/1/0515/5992/3873/files/6250_6357_6351Spec_Sheet_R.pdf?v=1630426838
https://cdn.shopify.com/s/files/1/0515/5992/3873/files/6250_6357_6351Spec_Sheet_R.pdf?v=1630426838
https://www.weathershack.com/product/rainwise-mkiiirti-lr.html
https://www.weathershack.com/product/rainwise-mkiiirti-lr.html
https://www.kenelec.com.au/wp-content/uploads/2019/05/Vaisala-WXT530-Weather-Transmitter-SpecSheet.pdf
https://www.kenelec.com.au/wp-content/uploads/2019/05/Vaisala-WXT530-Weather-Transmitter-SpecSheet.pdf

avaloyikwv aiodnTipwyv aAAwv KataokeuaoTwv (Temperature
PT1000, solar radiation, water/snow level, tipping bucket)

16 | Davis 1700 Indoor: 230V wifi -40 to 5.67Kg Kovadéha 066vng
Instruments adapter +65°C d)c'xgn 2eAvng Kau wpa nAIoBacIAéUaTog Kal avaToAng
Vantage Pro2 Outd%or):\ » II:Ipoyvu’)or] KGngL’J

QWTOROATAIKO pPO@IKG oTnV 086vn

12v @ v Alopoépewaon 1TePIcoOTEPWY aTTd 70 TAUTOXPOVWV
CUVOYEPHWV YIa TNV €100TTOINCN TWV JETEWPOAOYIKWV
KIVOUVWV.
MepioadTepa atréd 100 dia@opeTIKA pnvUpaTa dgixvouv
ETTITTAEOV AETTITOPEPEIEG YIa TIG TIPOBAEWEIG KAl TIG TPEXOUOEG
OUVONKEG.

17 | MetConnect 2300 5-30V DC, wifi -35t0 70.0 3Kg YwnARg To16TNTag evowPaTwuévol aiodnTrpeg Bepuokpaaciag
One 12Vdc °C v v uypagciag, ieong, TaxUTNTag Kal KateuBuvong avéuou,

- TpooBeTol aIoBNTAPES BpoxdTTwong (KAdog avaTpoTrng),

18 | Gill MaxiMet 2500 5-30V DC, wifi -35t0 70.0 0.8Kg YWnAAGg TToI0TNTAG vowUaTWUEVOI alIoBNTAPES BepPoKpaciag
GMX600 12Vvdc °C uypagoiag, ieong, TPACcOeTOI 1I0BNTHPES TaXUTNTAG KAl
Comnact KaTeUBuvong avépou, GPS, evowdaTwuéVo OTITIKO
%{%ﬁt @ v BpoxOueTPO TTOU avixveUel auTOUATA TO VEPO TTOU TTPOCKPOUEI
m OTNV €EWTEPIKN TOU ETTIPAVEIQ KAl TTAPEXEI UETPNOEIG UE BAON
I 10 YéyeBog Kal Tov apiBud Twv aTayovwy

19 | Spectrum 2000- 3.5W solar Cellular -30 to 55°C 4.5 kg E0WTEPIKO POVTEN KAl EVOWMATWHEVN NAIGKK EVEPYEIQ.
WatchDog 3500 panel, Modem, Zuvdéetal pyéow Bluetooth pe smartphones pe 1n dwpedv
3000 Rechargeable | Wi-Fi, epappoyr WatchDog Mobile App. XpnaiyotoIinoTe Tnv
- 6V/4.5AH SLA | Direct v v €QapUoyn yia va SIaUOPPUOETE TO OTABUO Kal va eAEYEETE TIG

battery, Connection TPEXOUOEG CUVONKEG. AUTOUATN PETAPOPTWOT TWV BESOUEVWV
optional to PC, and g€ UTTOAOYIOTA 1 0TO JIadiKTUO YIO TTEPAITEPW avAAUGH
AC/DC power USB

adapter

20 | Onset HOBO amd 4 Volt, 10 Ahr wifi and -40t0 60°C | 2.2Kg YT1rooTtpIgn evég eupl @acuaTtog aiotntipwy, KovadAa LCD,
RX3000 1300 or external ethernet Cloud-based atrobikeuon Twv PeTEWP. OEOOPEVWY PHECW TOU
Remote power by AC HOBOIink kai 24/7 rpéofacn autwv YECW IVTEPVET,

N it power adapter, . atrooToAR e1doTToINoEwY, AsiToupyia Plug-and-play, pvAun 32
w 5V DCto 17 V & & MB
_ DC with

external DC

power cable

MNivakac¢ 35: Bagika oroixeia Twv Ut €EETaan UETEWPOAOYIKWY OTABUWY XaunAoU KOOTOUS TOU EUTTOPIOU
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https://www.weathershop.co.uk/davis-vantage-pro2-plus-weather-station
https://www.weathershop.co.uk/davis-vantage-pro2-plus-weather-station
https://www.weathershop.co.uk/davis-vantage-pro2-plus-weather-station
https://gillinstruments.com/wp-content/uploads/2022/08/1733-0001-MetConnect-One-datasheet-Issue-2.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1733-0001-MetConnect-One-datasheet-Issue-2.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1957-010-Maximet-gmx600-Iss-10.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1957-010-Maximet-gmx600-Iss-10.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1957-010-Maximet-gmx600-Iss-10.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1957-010-Maximet-gmx600-Iss-10.pdf
https://gillinstruments.com/wp-content/uploads/2022/08/1957-010-Maximet-gmx600-Iss-10.pdf
https://www.specmeters.com/assets/1/22/Product_Manual_-_3000_Series_Weather_Stations.pdf
https://www.specmeters.com/assets/1/22/Product_Manual_-_3000_Series_Weather_Stations.pdf
https://www.specmeters.com/assets/1/22/Product_Manual_-_3000_Series_Weather_Stations.pdf
https://www.onsetcomp.com/products/data-loggers/rx3000-indoor
https://www.onsetcomp.com/products/data-loggers/rx3000-indoor
https://www.onsetcomp.com/products/data-loggers/rx3000-indoor
https://www.onsetcomp.com/products/data-loggers/rx3000-indoor
https://www.onsetcomp.com/products/data-loggers/rx3000-indoor

— ©EPM. YIPAZIA ©EPM. | YFPAZIA | AIAGOPA | AIA®OPA | o ©EPM. YFPAZIA ©EPM. | YIPAZIA | AIAGOPA | AIAGOPA
KATATP.(°C) | KATATP.(%) | DHT21(°C) | DHT21(%) | ®EPM.(°C) | YIP.(%) KATATP.(°C) | KATATP.(%) | DHT21(°C) | DHT21(%) | @EPM.(°C) | YTP.(%)
20:57:22 23,6 55,8 23,9 55,0 0.60 0.80 08:57:22 23,8 56,7 20,0 65,0 3.80 -8.30
21:27:22 23,2 57,7 23,0 55,0 0.20 2.70 09:27:22 24,9 57,6 22,0 61,0 2.90 -3.40
21:57:22 22,6 65,3 23,0 58,0 -0.40 7.30 09:57:22 27,4 51,0 23,0 58,0 4.40 -7.00
22:27:22 21,9 70,4 23,0 59,0 -0.10 11.40 | 10:27:22 26,9 52,2 24,0 60,0 2.90 -7.80
22:57:22 21,4 71,2 22,0 68,0 0.40 3.20 10:57:22 28,4 45,7 26,0 53,0 2.40 -7.30
23:27:22 21,1 72,7 21,0 73,0 0.10 -0.30 11:27:22 28,2 50,2 26,0 55,0 2.20 -4.80
23:57:22 21,0 74,0 21,0 74,0 1.00 0.00 11:57:22 29,7 452 27,0 47,0 2.70 -1.80
00:27:22 20,9 71,5 20,0 75,0 0.90 -3.50 12:27:22 29,5 44,6 27,0 53,0 2.50 -8.40
00:57:22 20,7 70,2 20,0 75,0 0.70 -4.80 12:57:22 31,4 41,4 29,0 46,0 2.40 -4.60
01:27:22 20,5 70,6 20,0 73,0 0.50 -2.40 13:27:22 30,0 42,7 29,0 45,0 1.00 -2.30
01:57:22 20,5 69,3 20,0 72,0 0.50 -2.70 13:57:22 29,7 43,0 30,0 43,0 -0.30 0.00
02:27:22 20,5 68,1 20,0 72,0 0.50 -3.90 14:27:22 29,1 44,7 28,0 47,0 1.10 -2.30
02:57:22 20,6 66,2 20,0 71,0 0.60 -4.80 14:57:22 29.80 433 27,0 48,0 2.80 -4.70
03:27:22 20,8 65,0 20,0 69,0 0.80 -4.00 15:27:22 31,1 40,6 27,0 48,0 4.10 -7.40
03:57:22 20,7 64,8 20,0 68,0 0.70 -3.20 15:57:22 30,1 47,6 29,0 49,0 1.10 -1.40
04:27:22 20,6 63,8 20,0 66,0 0.60 -2.20 16:27:22 28,8 49,2 28,0 47,0 0.80 2.20
04:57:22 20,8 64,1 20,0 66,0 0.80 -1.90 16:57:22 29,0 46,6 28,0 53,0 1.00 -6.40
05:27:22 20,3 68,3 20,0 66,0 0.30 2.30 17:27:22 28,8 48,4 27,0 54,0 1.80 -5.60
05:57:22 20,1 69,1 20,0 65,0 0.10 4.10 17:57:22 26,4 53,7 27,0 50,0 -0.60 3.70
06:27:22 20,0 70,5 19,0 71,0 1.00 -0.50 18:27:22 24,7 55,5 27,0 52,0 -2.30 3.50
06:57:22 20,2 68,6 19,0 72,0 1.20 -3.40 18:57:22 23,7 56,2 25,0 56,0 -1.30 0.20
07:27:22 21,1 66,1 19,0 74,0 2.10 -7.90 19:27:22 22,6 58,3 24,0 56,0 -1.40 2.30
07:57:22 21,3 62,8 19,0 71,0 2.30 -8.20 19:57:22 22,1 60,3 23,0 58,0 -0.90 2.30
08:27:22 22,7 60,1 20,0 69,0 2.70 -8.90 20:27:22 22,1 67,0 22,0 59,0 0.10 8.00

lMivakag¢ 36: 20ykpion ueTPRoEwWV Bepokpaaias kai uypaaiac ue karaypapéa PKDLAL
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Kwdikag
//IMETEO STATION / 22-05-2023

//INPUT PINS

int LDRInput=A1; /H @wroavrioracn ouvoéeral aTo avaAoyiko pin A1

int VDInput=A2; //H €iocodog Tou diaipéTn Taong

const int rainPin = 30; / To pin mou ouvdésral o aiobntneag BPoxoTTTwaonsg
#define DHTPIN 50 //To pin mou ouvdésral n emaTpoen amé Tov aiobntpa DTH21
int encpinl = 46; /To pin mou ouvdéstal n mpwrtn ££000¢ Tou encoder

int encpin2 = 48; //To pin mou ouvdéctal n 6euTepn £6000¢ TOU encoder

//IOUTPUT PINS

int lcdbacklight = 19; // 6a xpnoiuotroinbei yia Tnv arrevepyoTroincn Tou o1Tiobiou QwTiouoU TnS 000vng yia
//€€oikovounaon evépyeiag

int sim900autoonpin = 9; /yia aurduarn evepyorroinon tng SIM900 kara Tnv eKKivnon TOU TTPOYPAULATOS
//(BI1aQOPETIKG arraiTeiTal TTATNUA KOUNTTIOU)

[/WIND

#include <Encoder.h> /BiBAI0Brkn yia Tn xprnon Tou rotary encoder

Encoder WindEnc(encpinl, encpin2); / ra pin ora omoia ouvdéovrai ol £€€0dol Tou rotary encoder

long Position0 = 0; // ueraBAnti mou AauBaver tnv apxik 6€on Tou encoder

long Positionl = 0; // ueraBAnt mou AauBaver tnv teAiky 6éan Tou encoder

float dP = 0; / H diagpopad Position1 - Position0 mou dnAwvel roéool raAuoi diaBaotnkav oTo encoder TOU QVEUOUETPOU
long WindDurationMillis = 1000; /ueraBAntr mou dnAwveil Tov xpovo 1ou Ba yiveral uéTpnan TN TaxuTnNTac rou avéuou ava loop
long AnemometerRadius = 80; / H akriva rou aveuoueTpou o mm

int WindEncPulses = 2400; // 0 apiBué¢ Twv maAuwyv ava mepIoTpoQ Tou encoder Tou UETPA TV TaxuTnTa TOU AVELIOU
long vWindcm = 0; / H raxdrnra rou avéuou o€ cm/s. XpnoiluoTToIEiTal yia TOV UTTOAOyIOUO TnS TaxuTtnTac o€ Beaufort.
long WindEncPerim = 0; / H mepiueTpog ToU QveuoOuETPOU O mMm

long startMillis = 0; // yiverar millis() yia va apxioer va uerpa rov xpovo mmou 1o encoder diaBalel Tnv TaxutnTa ToU avéou
int bf = 0; ZueraBAntn uérpnong TN Taxurnrac rou avéuou o€ Beaufort

float vWind = 0; /n raxurnra tou avéuou o€ m/s
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//RAIN

long RainDurationMillis = 10000; /ueraBAnth mou dnAwver Tov Xpovo 1Tou Ba yiveral uETpnon TN BPoxoTTTwons avd loop
long aftergetRain = 0; /xpnoiuorroicital yia UtTToAOYIOUO TOU XPOVOU KATd ToV O1T0i0 "TpéXEl" KWAIKAS EKTOC TNS getRain()
long debounceDelay = 200; // the debounce time; increase if the output flickers

long delayout = 0; /xpnoiuorroicitail yia UtToAoyioud Tou XPOVOU KaTd Tov O1T0io "TpéxEl" KWAIKAS EKTOC TnS getRain()

int raincount = 0; // 0 apIiBuUOS TwV EVEPYOTTOINTEWY TOU aioONTHPA BEOXOTTTWONS

int dayraincount = 0; // 0 nuepnaiog apIBuoS Twv EVEPYOTTOINCEWY TOU aioOnTnPa BPoxOTTTwaong

long lastraintrigger = 0; / Eival o TeAcutaiog TaAuog Bpoxomrrwaong. XpnoiIUoTToIEITAl yia TOV UTTOAOYICLIOU TOU XPOVIKOU
/d1actnuaro¢ ueraél Twv 2 TeEAsuTaiwv TaAuwyv BpoxormTwaong

long vrain = 0; /n raxurnra t1ng BoxOTTwons wg msec avd didoTnua maAuwyv

float vrainmmh = 0; /n raxornta t1n¢ BpoxOmTwons o€ XIAIooTa ava wpa

unsigned long daymillis = 0; //xpnaoiuotroigirail yia Tov uttoAoyiouod NS BPoxNs aro TeEAcuTaio 24wpo

unsigned long daymillis2 = 0; //xpnaoiuotroigital yia Tov uttoAoyiouo NS BPoxnNs aTo TeAeuTaio 24wpo

boolean rainpinread = LOW, // Aoyikn ueraBAntn mou yiverar aAn@ng orav AneOesi mraAuodg amo 1o BpoxOuETpo.
/Xpnaiuorroigitai o€ if loop otnv getRain()

float PulsePermm = 2.5742; // ol maAuoi ava mm yia 10 OUYKEKPIUEVO tipping bucket

float dayrain = 0; / ueraBAntr mou ueTpdsl 1o UWogs Bpoxns atn SIAPKEIA LIAs NUELPAS

/ILDR
int LDR = 0; /H ueraBAntr mou AauBaver tTnv Tiun mou EMICTREQPEI ) pwToavTioTaon
String light =""; //ouuBoAooceipd Tou tTaipvel TIuES BATEl TwV OIAOTNUATWY TNC

//LDR (Dark, Very Cloudy, Cloudy, Sunny, Very Sunny)

IINVOLTAGE
int voltage = 0; /H niun tng 1G0NS TOU CUCOWPEUTH (aKEPQIOC)
int VD = 0; /H ueraBAntn mou AauBaver tnv Tiun mou ETIOTPEQPE O dIAIPETNS TAONS

IISMS

#include <SoftwareSerial.h> /BiBAI06rkn yia emikoivwvia module 6Tw¢ GSM
SoftwareSerial mySerial(7, 8); /ouvdeon tn¢ SIM900 ora pin 7 kai 8

boolean sendsms = true; / érav givar aAnbrig, 1o mpoypauua oTéAvel TTEPIOOIKG unvouara
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boolean testmode = true; /orav ivai true dev arraiteital Xpovog yia arrooToA) SMS
unsigned long smsmillis = 0; //xpnaoiuotroigital yia Tov UTTOAOYICUO TOU XPOVOU ETavarrooToAnic SMS

int smsinterval = 2; // 0 xpdvo¢ armroaToAng mepiodikwv SMS oe AetrTa.

boolean smstime = true; / érav ¢ivai true onuaiver o011 £xel TELATEI XPOVOS WAOTE va armoaTaiei SMS

/IDHT

#include <DHT.h>; /BiBAi06nkn yia tov aicénmpa DHT

#define DHTTYPE DHT21 // AfAwaon tou tutrou tou aiolnrnpa (DHT 21 (AM2301))

DHT dht(DHTPIN, DHTTYPE); / Apxikorroinon tou aiobntipa DHT21
float hum; // MeraBAntr mou diaBaler tnv niun vypaciag amré rov DHT21
float temp; /MeraBAnti mou diaBaler tnv niun Bspuokpaciag amrod tov DHT21

/ILCD

#include <Wire.h> /I BiBAI0Brkn Tou apopd tn xpnon tou mewTokoAAou 12C
#include <LiquidCrystal_12C.h> /BiBAi06rkn yia xprion tng LCD 086vng
LiquidCrystal_12C lcd(0x27, 2,1, 0, 4, 5, 6, 7, 3, POSITIVE); //

IIMISC

int daynum = 1; / avéwv apiBuog nuépag

/IVOID SETUP

void setup() {

Icd.begin(20,4); /apxikorroinon tn¢ LCD 006vng

pinMode(lcdbacklight, OUTPUT);

pinMode(LDRInput,INPUT);

pinMode(VDInput,INPUT);

pinMode(rainPin, INPUT);

digitalWrite(lcdbacklight, HIGH);

Icd.clear(); Icd.setCursor(3,1); lcd.print("METEO STATION"); delay(800);
Icd.setCursor(8,2); lcd.print("v. 1.0"); delay(2000); Icd.clear();
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WindEncPerim = AnemometerRadius*6.2832; //n mepiuerpog Tou 3cup o€ mm
Serial.begin(9600); /apxikorroinon serial monitor kar opIoUAGS ouxvoTNTAS
dht.begin(); Zapxikomoinon DHT

delay(100);

mySerial.begin(9600); /apyikorroinon yia SIM900

delay(1000);

daymillis = millis(); #/AvdBeon niuncg yia évapén utroAoyiouoU TN TpEXOUCAS NUEPAS
SIM900power(); // a evepyorroinon rou SIM900 péow Tou KWOIKA

} Ilvoid setup()

/IVOID LOOP

void loop() {

DayCount(); /kAnon ouvdprnong ummoAoyiouou a/a nuépag Kai undevIoUOU NUEPNOIac BPoxOTTTwonS

Voltage(); /kAnon tn¢ ouva@pTnong utroAoyiouou NG TAonNS oTa AKPA TOU CUCCWPEUTH
getRain(); /kAnon tng ouvaptnong umroAoyiouou NS BEoxOTTTWanNS

getWind(); /kAnon tn¢ ouv@ptnong utroAoyiouou TnS TaxuTnTag avéuou

getDHT(); /kAhon tn¢ auvaptnaong ummoAoyiouou BepuoKpaciac kai vypaaiac
getLDR(); /kAnon tn¢ ouvaptnong utmroAoyiouou 1ng Eviaons Qwrog

printSerial(); /ekrumwon tmiuwv petaBAntwy artnv 086vn Tou utToAoyioTn

printLCD(); /ekrummwaon tiuwv ueraBAntwyv ornv o08évn LCD

SendMessage(); /kAnan ¢ ouvdptnons amooToAns SMS

} /Ivoid loop

//IVOID GETWIND

void getWind() { /n ouvdprnon mou ueTpa TNV TaxUTNTA AVEUOU

startMillis = millis(); /dwaoe arnv startMillis Tnv Tpéxouca xpovikn Tiun

Position0 = 0;

Positionl = 0; /undévioe 11¢c dUo TIUESC uTTOAOYIOLOU BECNS OoTO encoder

Position0 = WindEnc.read(); /diaBace apxikn 6éon

while ( millis()<=startMillis+WindDurationMillis) // yia xpdvo ico ue WindDurationMillis
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Positionl = WindEnc.read(); /diaBace tn 6éon tou encoder

}

dP = Positionl - Position0; /ummoAdyioe tn diapopd arrd tnv apxikh 6éon
if (dP<0) { Zav n diapopa civar apvnTtikn (17.X. Abyw avriotpopn¢ TomoBETNONS KaAwdiwv N KUPTOTNTAS TWV NUICPAIPiWV ToU 3cup
dP=-dP; /aAAaée To mpoonuo tou dP waTte va givar un apvnTikog

}

vWind = ((dP/WindEncPulses)*float(WindEncPerim))/float(WindDurationMillis); /o Aéyo¢ dP/WindEncPulses icourai ue tov

//apIBUs TTELIOTPOPWY TOU QVEUOUETPOU. TO yIVOUEVO TOU TTPonyouuEvou Aoyou i 1o float(WindEncPerim) icourai ue 1n ETATOTTION ETTI

/NS TTEPINETPOU O€ XIAIOOTA. AIQIpWvTag TNV TIUR TTOU TTPOKUTITEI [IE TO XPOVO UETPNONS OTOV OTT0I0 0pioTNKE TO dP TTPOKUTITEI N
/Taxornra o€ m/sec KaBwg n UETATOTTION £XEl HOVAdA mMm Kai O XpOvo¢ uovada msec

vWindcm = 100*((dP/WindEncPulses)*WindEncPerim)/WindDurationMillis; /mpdkeirar yia to vWind erri 100 woTe va unv urr@pyxouv
//0ekadikaG oTnv mapakdrw switch

switch (vWindcm) { // yia rov umroAoyioud 1ng raxurnrag o€ beaufort cuvaprioel NG TaxurnTag o€ cm/sec
// av n raxurnTa Tou avéuou givar arré o éwg 50 cm/sec
// n Taxurnta Tou avéuou o€ KAiuaka beaufort givai ion ue 0

case 0 ... 50:

bf =0;
break;

case 51 ... 150: bf =1; break;

case 151 ...
case 331 ...
case 551 ...
case 791 ...
case 1071 ...
case 1381 ...
case 1711 ...
case 2071 ...
case 2441 ...

}

330: bf =2; break;
550: bf =3; break;
790: bf =4; break;
1070: bf=5; break;
1380: bf=6; break;
1710: bf=7; Dbreak;
2070: bf=8; break;
2440: bf=9; break;
2840: bf=10; break;

} /Ivoid getWind
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/IVOID GETDHT
void getDHT() { #/ouvaprnon yia tn uétpnon Bepuokpaciac Kai uypaaciag

hum = dht.readHumidity(); / diaBace ue tn ouvaptnon tnS BiBAI0Gnkns DHT tnv uypacia

temp= dht.readTemperature(); / diGBaoce e tn ouvaprnon 1ng BiBAI0BHkns DHT 1n Bepuokpacia
} /Ilvoid getDHT()

/IVOID GETRAIN

void getRain() { #/ouvdprnon yia tn puérpnon BPoxoTTwons

delayout = millis() - aftergetRain; /umroAoyIoud¢ Tou xpOvou TTou TPEXEI O KWOIKAS EKTOC TNS getRain

raincount = 0; /undévioe 1 ueraBAnTth raincount wote va AGBEl TiuR UOVO yia TO GUYKEKPIUEVO loop

startMillis = millis(); /dwae nv Tpéxouca xpovikn Tiun atnv startMillis

while ( millis()<=startMillis+RainDurationMillis) /6c0 n diapopd millis()-startMillis dev Esrepva v RainDurationMillis
{

rainpinread = digitalRead(rainPin); / av o yayvnrkog dIako1TTnG evepyorroinbei, dwaoe niufy aAnbng otnv rainpinread

if (rainpinread && millis()-lastraintrigger > debounceDelay) { /av n rainpinread givai aAnBn¢ Kai éxer TEpAoel IKAVOS
//xpovoc yia debounce

lastraintrigger = millis(); #/ auyxpovioe ue millis Tnv lastraintrigger yia Tov emréuevo éAgyxo

raincount++; / auénoe kara 1 1o raincount Tou UETPA TOUC TTAALOUC

} /if (rainpinread && millis()

} I while

dayraincount+=raincount; / mp6o6scoe aTo dayraincount 1o raincount yia Tov UTTOAOYIOUO TNS NEPHTIAS BPOXOTTTWONG
vrainmmh = 3600*0.3885*1000*float(raincount)/float(RainDurationMillis); /1000 = avaywyn arré msec o€ sec, 3600 = avaywyn armro
//oeutepiAetTa o€ wpa, 0.38854 = usrarporrry maAuwv o mm (2.5742 maAuog / xiA, 0,3885 xiA / maAud)

dayrain = 0.3885*dayraincount; /ka6e maAuog avrioroixei o€ 0.3885 xiAiootd Bpoxng

dayrain += (delayout/RainDurationMillis)*dayrain; /auénoe 1o dayrain Kara 1é1010 KAGoua ioo Tov xpOvo Tou 0 KWOIKAS OEV
//Tpéxel Tnv getRain kai dev diaBadel uTTapKTOUS TTAAUOUS

aftergetRain = millis(); /n aftergetRain maipvel Tnv T1péxouca XpoviKn TIUN yIa TOV ETOUEVO UTTOAOYIOUO

} /Ivoid getRain()

/IVOID GETLDR
void getLDR() { #/ouvaprnon yia tn uérpnon tng £vracns ewrog
LDR=analogRead(LDRInput); /diaBaoce tnv 1iun 1nS wroavriotaons (Tnv Tacn OTo avrioTolxo avaAoyiko pin)
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switch (LDR) {

case 0 ... 150: /av n niun €ivar ammé 0 éwg 150
light = "Dark"; /emkparei okoradi

break;

case 151 ... 300:

light ="V.Cloudy";

break;

case 301 ... 500:
light ="Cloudy";
break;

case 501 ... 800:
light ="Sunny";
break;

case 801 ... 1023:
light ="V.Sunny";
break;

}

}
/IVOID PRINTSERIAL

void printSerial() { Zekrummwaon o€ serial monitor Bacikwv Kai BonénTikwv UeTaBAnTwv
Serial.printIn("------- Wind Data------- ");
Serial.print("Position0="); Serial.print(Position0);Serial.print(", ");
Serial.print("Position1="); Serial.print(Position1);Serial.print(", ");
Serial.print("dP=");Serial.print(dP);Serial.printin(", ");
Serial.print("vWind="); Serial.print(vWind); Serial.print(" m/sec,");
Serial.print("vWindcm="); Serial.print(vWindcm); Serial.printin(" cm/sec.");
Serial.print("bf="); Serial.print(bf); Serial.printin(" Beaufort.");
Serial.printIn("------- Rain Data------- ");
Serial.print("raincount="); Serial.print(raincount);Serial.print(", ");
Serial.print("dayraincount="); Serial.print(dayraincount);
Serial.print("dayrain="); Serial.print(dayrain);Serial.print("mm, ");
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Serial.print("vrainmmh="); Serial.print(vrainmmh); Serial.printin(* mm/h.");

Serial.print("lastraintrigger="); Serial.printin(lastraintrigger);
Serial.printIn("------- DHT Data------- ");
Serial.print("Humidity: "); Serial.print(hum);

Serial.print("%, Temperature: "); Serial.print(temp); Serial.printin("* Celsius");

Serial.printIn("------- LDR Data------- ")

Serial.print("LDR: ");Serial.print(LDR); Serial.print(", ");
Serial.print("light: ");Serial.printIn(light);

Serial.printIn("------- SMS------- ");

Serial.print("sendsms: ");Serial.printin(sendsms);
Serial.print("smsmillis: ");Serial.printin(smsmillis);
Serial.print("smsinterval: ");Serial.printin(smsinterval);
Serial.print("smstime: ");Serial.printin(smstime);
Serial.printin("------- Misc------- ");

Serial.print("delayout: ");Serial.printin(delayout);
Serial.print("daymillis: ");Serial.printin(daymillis);
Serial.print("daymillis2: ");Serial.printIn(daymillis2);
Serial.print("WindDurationMillis: ");Serial.printin(WindDurationMillis);
Serial.print("RainDurationMillis: ");Serial.printin(RainDurationMillis);
Serial.print("daynum: ");Serial.printin(daynum);

Serial.print("VD: ");Serial.print(VD); Serial.print(", ");
Serial.print("Voltage: ");Serial.print(voltage); Serial.printin(" volt ");

Serial.println (" ---------=me oo )i

//IVOID PRINTLCD

void printLCD() { Zekrumrwaon o€ LCD twv UETPOUUEVWV TIUWV
Icd.clear();

lcd.setCursor(0,0);

lcd.print(temp);

lcd.print("C");

lcd.setCursor(7,0);

146



lcd.print(int(hum));
lcd.print("%");
lcd.setCursor(12,0);
lcd.print(light);
lcd.setCursor(0,1);
lcd.print("Wind:");
lcd.print(vWind); lcd.print("m/s |");
lcd.print(bf); lcd.print("Bf");
lcd.setCursor(0,2);
lcd.print("Day Rain:");
if(dayrain < 100) {
lcd.print(dayrain);
}
else { //av n raxormra givair ueyaAurepn f ion ue 100, GuVeTTWS TOUAGYIOTOV 4WHQIOC,
//EUPAVIOE [IOVO TO AKEPQIO IEPOC WOTE va [N OECUEUTOUV Wwn@ia TNG 080vnNS Kai va XWPETEI N TIUN TNS TPEXOUOAS NUEPAS
lcd.print(int(dayrain));
}
lcd.print("mm");
lcd.setCursor(17,2);
lcd.print("D");
lcd.print(daynum);
lcd.setCursor(0,3);
lcd.print("Inst.R:");
if(vrainmmh < 1000) {
lcd.print(vrainmmh);
}
else {
lcd.print(int(vrainmmh)); /av n raxornra givai peyaAurepn 1 ion pe 1000, OUVETTWS TOUAQXIOTOV 4WnN@iog, ELPAVIOE HOVO
//TO aKkéPaio EPOC WOTE va N dECUEUTOUV wnia tnG 080vnNg Kai va xwpéael n uovada uérpnons mm/h
}
lcd.print("mm/h");
lcd.setCursor(17,3);
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lcd.print(voltage);
lcd.print("v");
} /Ivoid printLCD()

/IVOID SENDMESSAGE

void SendMessage() {

if (millis() - smsmillis > smsinterval * 60 *1000) { /Av 0 TPEXWV XPOVOS LEIOV TO XPOVO TTOU E0TAAN TO TEAEUTAIO SMS
//€ival ueyaAuTepo arrd Tov opIouEVO XPOVO ATTOOTOANC SMS

smstime =true; //kdve aAnbn tn Aoyikn ueraBAnth smstime

}

else {

smstime = false; /kdve weudn tn Aoyikn ueraBAnti smstime

if (smstime || testmode) {/Av éxel Tepaoel 0 amaitouuevos Xpovog yia arrootoAl SMS 1 o kwdikag "Tpéxel” o€ testmode

smsmillis = millis(); /eéiowoe smsmillis me millis() yia ekkivnon véag uérpnong mepiddou arrooToAng SMS

mySerial.printin("*AT+CMGF=1"); /Béoe 1n SIMI00 o€ mode arrooToAris/Anyns SMS

updateSerial(); //kGAeoe Tnv updateSerial()

mySerial.printin(* AT+CMGS=\"+306979903310\"");//ap1BuOG atrooToAEéQ

updateSerial();

mySerial.print("Temp: "); mySerial.print(temp); mySerial.printin("C");

mySerial.print("Hum: "); mySerial.print(int(hum)); mySerial.printin("%");

mySerial.print("Wind: "); mySerial.print(vWind); mySerial.print("m/s, ");
mySerial.print(bf); mySerial.printin("Bf");

mySerial.print("Day Rain: "); mySerial.print(dayrain); mySerial.printin("mm");

mySerial.print("Instant Rain: "); mySerial.print(vrainmmh); mySerial.printin("mm/h");

mySerial.print("Light: "); mySerial.printin(light);

mySerial.print("Voltage: "); mySerial.print(voltage); mySerial.printin(" volt");

mySerial.print("Day: "); mySerial.print(daynum); mySerial.printin(".");

updateSerial();

mySerial.write(26);

148



}H/SendMessage()

/IVOID UPDATESERIAL
void updateSerial() /ouvaprnon mou kaAegirai yia nv arrooroArl SMS

{
delay(500);

while (Serial.available())

{

mySerial.write(Serial.read());

}

while(mySerial.available())

{

Serial.write(mySerial.read());

}
}

/IVOID DAYCOUNT
void DayCount() /ouva@ptnon mou KaAgiral yia utroAoyioud apiBuou nuépacg Kai Undeviouo BoxOTTwong

{

if (millis() - daymillis > 86400000) { /av n diagopd écrepdocl Tn dIAPKEIA 24 wpwvV
daymillis = millis(); Zundévioe tn diapopd

dayraincount = 0; /undévioe ToUS NUEPNOIOUC TTAALIOUC BPOXOTTTWONS

daynum++; /auénoe kara 1 tnv tpéxouca nuépa

}

}

/IVOID VOLTAGE

void Voltage() /ouvaprnon uerpd tnv r@on ora aKpa Tou CUCCWPEUTN

{

VD=analogRead(VDInput);/diaBace tnv niun tn¢ tacng amo tov OIaipéTn Tacng

voltage = 13.5 * VD /1023; //Me Bdon 1< TiuéS Twv avriotdoswyv, orav n é€odog civai bv, n gicodoc givar 13.5v

}
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//IVOID SIM9OOPOWER
void SIM900power() Z/ouvaprnon mou agopd tnv evepyorroinan tns SIM900 uéow kwdika

{
digitalWrite(sim900autoonpin,LOW);  delay(1000); /arevepyorroinoe Tov EIKOVIKO OIQKOTTTH (QVOIKTO KUKAwUQ)
digitalWrite(sim900autoonpin,HIGH); delay(2000); /amevepyorroinoe Tov EIKOVIKO IAKOTITN (KAEIOTO KUKAWUQ)

digitalWrite(sim900autoonpin,LOW);  delay(3000); /arrevepyorroinoe Tov EIKOVIKO OIQKOTTTH (QVOIKTO KUKAwUQ)

H\
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