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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 T