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10 MaOnpa : EVOAAQKTIKOI TPOTTOI TTAPAYWYNG EVEPYEIAG

1. Eicaywyn oTnVv TpAcivn aVATITUSN KAl OTIG OVOVEWOIMEG TTNYEG EVEPYEIOG
1.1 OpukTtd KaUoIpa

H I'n oxnuaTtioTnke repitrou mTpiv até 4.5
OIoEKATOUMUPIA XPOVIA KAl Ol TTPWTOI
MOVOKUTTOPOI OPYQVIOUOI EPAVICTNKAV TTPIV ATTO
3.8 dioekaToupupia xpovia. O1 o ouveeTol
TTOAUKUTTOPOI OPYQVICHOI avaTrTuxonkav Trpiv
atré mepitrou 580 ekatouuUpia €Tn.

210 TTPWTA XPOVIA TNG YNG, To BI0EEiIdIO Tou
avBpaka ATav adebovo oTnv aTtuecPaIpd TnG.
Kaipio poAo otnv avamruén tng (wng ETTaiav 1a
QuTa, KaBwg eykAwpiCouv To di10EeidIo Tou
avBpaka Kal JEow TNG wTooUvBeaNS TTapPAyouv
o&uyovo, aépio aTrapaitnTo yia Toug
TEPIOTOTEPOUG TUVOETOUG OPYAVIOUOUG OTTWG
TOUG yVWwpiCouuE OrEPQ.

MILLIONS
OF
YEARS
ACO

2T0 TTEPAG EKATOUMUPIWY ETWV CUCOWPEUOVTAI
TEPAOTIEG TTOOOTNTEG OpYyavIKAG UANG oTn I'n. Mio
OUYKEKPIYEVA, TO TTAOKTOV Kal AAAOI
MIKpOOpPYavIoUoi attoBnkeUovTal yéoa o€ TTopwon
TTETPWHOTA, OTTWG €ival N AUPOG Kal O Yaupitng. Me Tnv Tdpodo Tou Xpodvou Kal o€ GUVOAKEG
uWwnAng BepuoKpaaiag Kal Tieang, N opyavikr UAn diactraral Trapouacia Baktnpidiwv. Me Tov
TPOTTO QUTOV OXNUaTiCovral Ta TTEPICCOTEPO OPUKTA KAUOIUQ, OTTWG €ival TO TTETPEAAIO KAl TO
QUOIKO aépIo.

Ta opuktd Kauolpa (TTETPEAAIO, QUOIKO a€plo, AlyviTng, yaidvlpaKkeg, KTA) aTroteAolv Tnv
KUPIOGTEPN TTNYN EVEPYEIOG TTAYKOOMIWG, atTd TN BIOUNXAVIKH €TTAVACTOON KAl YETA. ZTNV EAAGDQ
Baoikd  kauolgo  TTAPAYWYAS  NAEKTPIKAG
evépyelog artroteAouoe  péxpl  TTpdoPATA O
Aiyvitng.

aTpooTpoBIAog
Me Ttnv diadikacia TG kKavuong, TA OPUKTA

KaUoIJa  XpNnolJoTroloUvTal yia Tnv TTapaywyn Aénrag
evépyelag, ameAeuBepwvovTag BepudTnTa Kail T0
eYKAWPIOPEVO  yIo  EKATOVTADEG  EKATOPMPUPIO
XpPovia d10&gidio Tou dvBpaka. H TTapaywyn g
EVEPYEIDG  ETITUYXAVETAI  KOBWG TO  veEPOD

BepuaiveTal kal gTavel oe onueio Bpaouou. Ol yaiavBpaxag YEWwiTpIa

M



udpaTHOI TTOU dnuIoupyolVTal PTTOPOUV VA TTEPIOTPEWPOUV £va TTNvio o€ éva payvnTiké Tedio.
ZUppwva ue 1o Tov MixanA ®apavtél (1831) n epioTpo@r vog TTnviou HECa O€ éva ayvnTiko
medio dnuioupyei TGon oTa AKPa Tou TTNVviou Kal dpa NAEKTPIKG peuua. ETTopévwg pe autdv Tov
TPOTTO €XOUUE PETATPOTTH TNG XNMIKNAG EVEPYEIOG TWV OPUKTWV KAUCTUWY O€ BEPUIKN EVEPYEIQ HE
TNV KAUOT], KIVNTIKI EVEPYEIQ PE TNV KivNON TwV UdPATUWY Kal TEAOG NAEKTPIKA eVEPYEID PE TNV
TTEPIOTPOYPN TOU TTHVIOU OTO PayvnTIKS TTedio.

Mapd TNV eupeia Xprion Toug, Ta OPUKTA Kauaiua €Xouv TTOAU uywnAd Tipnua yia 1o epiBdaAlov,
KaBwg cupBaAAouv oTnv KAIPATIKR Kpior, uttoBabpifouv 10 QUGIKS TTEPIBAAAOV UE TIC OUVEXEIS
€€opuelg TTou yivovTal yia autd kal emmiTAéov emBapuvouv Tn dnudoia uyeia emreidr] ekKAUouv
eMPBAABR aépia Kal cwuaTidla KaTd TNV Kauon TouG.

EmTpooBeTa, Ta OpUKTA KaUOIUQ Eival TTETTEPACUEVA, KATTOIO OTIYMN 8a TEAEILoOoUV!
MNa O6Aoug TOUG TTOPATTAVW AOYoug n avBpwtrdTNTA WAXVEl AAAOUG TPOTTOUG TTAPAYWYNS
NAEKTPIKAG EVEPYEIAG Kal £XEI OTPpaYEi TTPOG TIG Avavewaoiueg MNnyég Evépyeiag (AME).

Omrwg aiveTtal Kal 0To TTAPAKATW YPAPNUA TTAEOV Ol AVOTITUYHEVEG XWPES £XOUV WEIWTEI TN
xpnon Aiyvitn, Baocikd opukTd KAUCIPO yia TTOAAEC XWPES MEXPI TTPOTIVOG, OE avTiBeon HE TIg
QVOTITUOOOWUEVEG TTOU TO €XOUV QUENOEl JE aTTOTEAEOUA va PNV aAAdlel onuavTikd n Taykéouia
€IkOva. H kauon yaidvBpaka gival TToAU 1110 ¢Onvr) diadikaaia, TTou dev atraITei uwnAf TexvoAoyia
n/kar  €€e1dikeuon, HE OTTOTEAECUA va  XPNOIYOTIOIEITAI OKOUO Ot HeyGAo PaBud oTa
QVOTITUOOOUEVA KPATH, OTTWG ioxue oTnv Eupwtrn Kai TV APEPIKA TTPIV AiyeG DEKAETIEG.
Mepidro mapaymyng TS Kavong Tov avipaka 6T 6UVOLIKY Topay®yn NiekTpikig evépystog 2010-2019
80%

\ Ivdia

60% — Kiva

— NoTr0avatoirkn
Acia

40% S il s, FTTA

& >\ — Evponaixn
"Evoon
20%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1.2 AvaveWOoIHEG TTNYEG EVEPYEING

Eival yeyovog 611 o1 opukToi TTOpoI gavTAouvTal, 2T0 TTAICIO auTd, N avdaykn va eEac@AAIOTEN N
QATTOPAITNTN EVEPYEIQ YIA TIG ETTOPEVEG YEVIEG, OBNYNOE OTNV AvadrTnon VEWV TTNY WV, Ol OTIOIEG,
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Katé Trpotiynon dev Ba g§avrAouvral - autég ovopdaldovral
Avavewoipeg MNnyég Evépyelag (AlE).

O1 avavewolyeg TNYEG evépyelag (aIOAIKA evépyela, nAIoKN
EVEPYEIQ, UDPONAEKTPIKA EVEPYEIQ, EVEPYEIR ATTO TOUG WKEAVOUG,
© yewBeppIkn  evépyela, Plopdda kai  Plokaloiua) omroTeAoUV

€VOAAOKTIKEG AUCEIG QVTi TWV OPUKTWYV KQUTTUMWVY Kal cuuBAaAAouv

Photo by American Public oTn MEIWoN Twv EKTTOPTIWV agpiwy Tou BepuoknTriou, OTn
Power _Association  on dlagopoTroinan Tou evepyelakoU @odiaauol Kal aTn Weiwan NG

Unsplash
nepias e€apTNONG a1d avagIOTOTEG KAl AoTABEIC ayopég OPUKTWV
Kauaipwy, €18IKOTEPA TTETPEAQIOU KAl QUOIKOU agpiou.
MH ANANEQZIMEZ NMHIEZ ENEPIEIAZ ANANEQZIMEZ NHIEZ ENEPTEIAZ
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Merappaon amo https://theearthproject.com/renewable-energy-sources-101/

1.2. 1. Baoikég popgég AlNE
o) HAlaknR evépyelia

O ANIOG eKTTEUTTEI TEPAOTIA TTOCOTNTA EVEPYEIAG KAI ATTOTEAET TNV PEYAAUTEPN TTNYN EVEPYEIOG VIO
TN yn. Mtmopoupe va aglotroifooupe TNV NAIOKR aKTIVOBOAIa €iTe yia TV TTapaywyr) BepudtnTag
€iTE Y1 TV TTApAywyH NAEKTPICHOU.

MNa TV TTapaywyr NAEKTPIoHOU XPNOIKOTTOIoUVTAl PWTORBOATAIKES KUWEAEG I GUOTOIXIEC, O1 OTTOIEG
ToTTOBETOUVTaI OUVNBWG Of QypoTIKEG TIEPIOXEG OTTOU  UTTAPXEl OIABECINOG  XWPOS N
OTTOUOKPUOUEVEG TTEPIOXEG OTTOU N oUVOEDN e TO BIKTUO gival TTOAU akpIfh.



Av Kal 6An n yn &éxetal TNV nAloKA akTIvOoBoAia, n TmoodTnTd Tng €€aptaTal Kupiwg atd Tn
YEWYPAQIKH B€on, TNV NUEPQA, TNV ETTOXN KAl TN VEQOKAAUWN. MNa TTapddeiypa, n £pnUog déxETal
TTEPITTOU TO SITTAGCIO TTOOO NAIOKAG eVEPYEIOG aTTO GAAEG TTEPIOXES. H EANGSQ gival xapakTnpileTal
atré TNV NAI0QAvEId TG, KABWG, KATA NECO OPO, TO PWG TOU NAiou TNV QPTAVEI yia TTEPICCOTEPES

atrd 2.700 wpeg ava £106.

B) AloAIKN evépyeia

H aioAIkn evépyela gival n Xprion NG porg Tou agpa HECW TwV
QVEMOYEVVNTPIWY YIa TNV TTApAywy NAEKTPIKWY YEVVNTPIWV
Y10 NAEKTPIKN EVEPYEIQ.

Ta ailohikd TTépka atroteAoUvTal ammd TTOAAEG PEUOVWHEVEG
QVEPOYEVVNTPIEG TTOU  gival  ouvdedepuéveg oTO  BIKTUO
METAPOPAG NAEKTPIKAG EVEPYEING.

O1 avedoyevVATPIEG XPNOIYOTTOIOUV TITEPUYIA Yia T GUAAOYN
NG KIVNTIKAG evépyeiag Tou avépou. O aépag péel TTAvw atrod
Ta TITepUyIa TTou dnuioupyolv aviywan (TTapouola Pe TNV
EMidpaON OTa TTEPUYIG TOUu AEPOTTAAVOU), YEYOVOG TToU
TIPOKOAEI TNV TTEPIOTPOPN Twv TITEPUYiWV. Ta TITEPUYIA
ouvdéovTal Pe Evav KIVATHPIO GEOVA TTOU KIVEI MIO NAEKTPIKNA
YEVVITPIA, N OTToIa TTAPAYEI NAEKTPIKA EVEPYEIQ.

H EAMGda €xel €CaipeTik@ TTAOUCIO OUVAUIKO, €IBIKA OTIG
meploxég Tng Kprtng, g Mehotrovvrioou, TnG EURolag Kai

Photo by Usukhbayar Gankhuyag on
Unsplash

PUOIKA Twv vNolwy Tou Alyaiou, Kal dpxioe va To eKMETAAeUETalI 0T dekaeTia Tou 2000.

y) Biopdadla

- gival

Photo by Wolfgang Hasselmann on Unsplash

H Bioudla civar omTolodnTToTe Opyaviko
UAIKO TTOU €xel atmoBnKkeuoel NnAIaKO Qpwg
ME TN HOP®A XNMIKAG evépyelag. To EUAo
éva TTOAU yvwoTd TTapddeyua
Blopadag:
BeppdTnTa 1 Va diapopPwbei og douIKG
UAIKA. YTTdpxouv TToANoi TTpOoBETOI TUTTOI
Bropadag
xpnoigotroinBolv  yia TNV  TTapaywyn
KAUOiPWY, XNMIKWY Kal EVEPYEIAS - OTTWG
Ta  QUTQ,
UTTOAEIMATA, T OPYAVIKA CUCTATIKA TWV
ATTOPPIMHATWY (aoTiké oTePEd
ammopAnTa)

MTTOpEl  va  Kaegi  yia T

TTOU MTTOpPOUV va

Ta  yewpylikd kai  daoikd

Kal  Ta  @uUkia.  Eival

6



QVAVEWOIKN KOBWG aTtraiTeital pia OXETIKA oUvTodn TTePiodog yia va avamAnpwBei ot
XPNOIUOTTIOIEITAI WG TTNYI EVEPYEIQG.

H evépyeia Tou gival deOPeUpPEVn OTIG QUTIKEG ouaieg TTPOEPXETAl aTTd Tov RAI0. Me Tn diadikacia
NG QwTooUvBeong Ta QUTA PeTaoxnpaTtiCouv Tnv nAiakr evépyela oe PBiopdla. Or Cwikoi
opyavIooi TTPOCAQNBAVOUV QUTA TNV EVEPYEIQ PE TNV TPOQPr) TOUG Kal ATTOBNKEUOUV éva PEPOG
TNG. AuTh TnVv evépyeia ammodidel TEAIKA n Biopdla PeTa Tnv emeéepyaaia Kal TN XpAoN NG, VW
OTTOTEAEI AvaAVEWOIUN TTNYN EVEPYEIOG YIOTI OTNV TTPAYUATIKOTNTA €ival aTToBNKEUMEVN NAIOKN
evépyela TTou 6o peUTNKE aTrd Ta QUTA KATA T wTooUvVOEeoT.

H Biopdda civar n mo 1aAid kai diadedouévn avavewaoiun mnyn evépyeiag. OAa Ta TTapatmavw
UAIKG, TTOU AUETA 1] EPUECT TTPOEPXOVTAI OTTO TO PUTIKO KOOWO aAAG Kal Ta uypd attéBAnTa Kai To
MEYAAUTEPO PEPOG ATTO TA ACTIKA ATTOPPIUMATA (UTTOAEIJPATA TPOPWV, XaPTi K.4A.) TWV TTOAEWV Kal
TWV Blounxaviwy PTTopolV va PETATPATTOUV O€ EVEPYEIQ.

8) YoponAekTpIikn Evépyeia

H udponAekTpIKA evEpyeEla €ival EVEPYEIQ TTOU TTPOEPXETAI ATTO
TNV evEpPyYEld TnG TITWONG Tou vepoUu 1 TOU YpPryopou
TpEXOUuEVOU vepoU, n oToia utropei va aglotroinBei  yia
XPNOIUOUG OKOTTOUG. ATTO Tnv apxaidtnTa, n UdPONAEKTPIKN
evépyela (ammd Toug VvePOMUAOUG) €xeEl xpnoiuotroinBei wg
QvaveEWOIPN TNy evépyelag yia dapdeucn Kal  Asimoupyia
O10QOPWY PNXOVIKWY CUOKEUWYV. 2Ta TEAN Tou 190U aiwva, n
UOPONAEKTPIK]  eVEPYEID  ATTOTEAECE  TINYH  TTAPAYWYAS
NAEKTPIKAG EVEPYEIQG.

H mrepioocoTepn UDPONAEKTPIKI EVEPYEIQ TTPOEPXETAI ATTO TN
ouvnTIKA evépyela Tou @payuévou vepou Tou odnyei €va
udpauliké aTpdBIAo Kal pia yevvATpIa. H 1oxUg TTou e€dyeTal atrod
TO veEPO €€apTdTal atTd TNV £vTacn Kal Tn Sla@opd UYoug PETALU
NG TNYAS Kal TNG €KPOAG Tou vepou. AuTA n diagopd Uyoug
ovopadeTal KEQaA. 'Evag peydhog ocwAnvag (To «OTEAEXOG»)
TTapadidel vepd atrd Tn SeEapevr oTov aTPORIAO. Photo by Marcus Ganahl on Unsplash

€) MewBeppia
MewBeppia N MewBepuikn evépyeia ovoudloupe TN QUOIKH BEpUIKN evépyeia TNG 'NG TTou diappEel
amd To Oepud eowTEPIKO TOu TIAQVATN TIPOG Tnv em@aveia. H peradoon BOepudtnTog

TTpayHaToTTOoIEiTaI HE U0 TPATTOUG:

a) Mg aywyn atmé 10 ECWTEPIKO TTPOG TNV ETTIQPAvVEIA Ue puBuo 0,04 - 0,06 W/m2



B) Me petpara peTapopdg, TTou TrEPIoPIfovTal OUwWG OTIG {WVEG KOVTA aTa OpIa Twv AIBOCPAIPIKWV
TTAQKWYV, AOYW NPAIOTEIOKWY KAl UOPOBEPUIKWV PAIVOUEVWV.

YTdpxouv TpEIG KUPIOI TUTTOI CUCTNHATWY
YEWBEPUIKNG EVEPYEIQG:

° Apeon xprion Kal CUCTAPATO

TNAEBEPPOvVONG

X Movadeg TTapaywyng NAEKTPIKAG
EVEPYEIQG

° MewBepuIkEG avTAieg BepudTNTOG

= Ta ouoTAuata dGueong  XpPAong  Kai
TNAEBEPUavVONG XpnoldoTTolouy (0T vEPO
ammd TNyéG 1 Oegaueveég TTou Bpickovtal
KOVTA OTNnV €TMQAVEIA TGS YNG.

Photo by Matt Palmer on Unsplash O V£UJ9£ppIKOi I'])\EKTpIKOi O'T(XG}JOI'

XPNOIJOTIOIoUV  TOUG udpoBepuIKoUg

TTOPOUG UYWNANG BEPUOKPATIAG TTOU TTPOEPXOVTAI EiTE aTTO TINYAdIa Enpou atuou eite atrd TTNydadia

(eoTOU vEPOU KOVTA OTNV ETTIQAVEIQ YIa TNV TTapaywyr) NAEKTpIoPoU. To (eoTd vepO | 0 ATUOG
TPoPodoTOUV £vav OTPORIAO TToU TTAPAYEI NAEKTPIKN EVEPYEIQ.

O1 yewBeppikéG avTAieg BepudTNTAG XPNOIMOTTOIOUV TIG OTABEPEG BepUOKPATieS KOVTA OTnv
ETMQPAVEIQ TNG YNG VIO TN B€puavan Kal TRV Wugn Twv KTipiwv. O1 yewBepuIKEG avTAieg BepudTNTOG
METa@EPOUV TN BepudTNTA ATTO TO £D0POG (] TO vEPO) O€ KTipIa KATd TN SIAPKEIA TOU XEIPWVA KAl
avTioTpéPouv Tn diadikacia To KaAoKaipl.

H a&lotroinon NG yewBepUIKNG eVEPYEIAG €XEI HEYGAN onuagia yia Tov AvBpwTTo yia TNV KAAUWN
QVOYKWY TOUu, KOBWG eival pia TTPOKTIKA aveEAviAnTn TnynR  evépyeiag. Avadloya pe TO
Beppokpaaiakd TNG eTTiTTeEdO PTTOPEI va £xel DIAQPOPES XPAOEIG, woTdo0, aTnv EAAGSa dev Tnv
aglotrolotpe akoéua, TTapodAo Tou eival diabéoiun Kupiwg Kovtd oe neaioTeiokd 16¢a (MAAo -
Nioupo - ZavTopivn).

1.2. 2. Evepyelakn MoAITiki wg 1Tpog Tig AlMNE

H vopoBeoia tng EE yia Tnv TTpowBnon Twv AVOVEWOCIPNWY TINYWV eVvEPYEIAG €xel eEEAIXBEI
onpavTika Katd Ta TeAeuTaia 15 €. To 2009, o1 nyéteg TnG EE dpioav w¢ o1dxo £wg 10 2020 £va
pepidlo 20% Tng katavAAwong evépyelag Tng EE va mpoépxetal amd avavewoiyeg mnyég. To
2018, ocuppwvninke o otéxog £wg 10 2030 £va pepidlo 32% Tng katavaAwong evépyelag Tng EE
va TTPOEPXETAI ATTO AVAVEWOCIYES TTNYEG. Tov louAio Tou 2021, evowel Twv VEWV GIAN0SOEIWV TNG
EE yia 10 kAipa, TTpotdbnke 0TOUG OUVVOUOBETEG N avaBewpnaon Tou atdxou Tou 40 % £wg TO
2030. To peAAovTIKO TTAGioI0 TTOAITIKAG yia TNV TTEPiodo peTd To 2030 BpiokeTal uttd oulnTnOoN.



Omrwg @aivetal 0TNV TTAPAKATW EIKOVA, TO JEYOAUTEPO TTOCOCTO TTAPAYWYNG NAEKTPIKNG EVEPYEIAG
ato AlE, otnv Eupwtraikr ‘Evwon yia 10 €10 2019 1TpoAABe attd TNV udponAekTpikr (35%) Kal
TNV aIoAIKr] (35%):

9%

.‘ 8% : :
) 'Ireped Biokatoipa S Moimrég AMNE

35%
AIoAIKN

ec.europa.eu/eurostati

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210108-1

AvrTioToixa, yia 10 2020, n Eurostat onueiwvel 6T

e To 2020, ol avavewOoIPES TTNYEG EVEPYEIAG AvTITTPOOWTTEUAV TO 22,1 % TNG EVEPYEIAG TTOU
katavaAwenke ouvoAiké otnv EE, trepitrou 2 TooooTiaieg povadeg mavw atrd Tov oToX0
Tou 20% yia 10 2020.

e To pepidlo TNG evEpPyEIOG ATTO AVAVEWUCIPES TTNYES TTOU XPNOIKOTIOINBNKE VIO TIG
petagpopég otnv EE €ptaoe 10 10,2 % 10 2020.

Ta teAeutaia xpovia, N EAAGSa £xel kAvel peydAn TTpdod0o aTnV avTIKATAOTAOT OPUKTWY KAUCIIWV
pe AME yia Tnv TTapaywyr] NAEKTPIKNAG EVEPYEIAG, OTTWG QAIVETAI OTA TTAPAKATW dlaypduuaTa:



MepidLa Twv mnywv mapaywyng NAEKTPLKAG
EVEpyeLag otnv EAAGSQ
A’ tpipnvo kaOe étoug

Awvitng OpukTo AME Meyaha KaBapég
Aéplo YéponAektpLka ELOQYWYEG

0

201 2013 2015 2017 2019 2021

| Mnyn: AAMHE

https://www.in.gr/2021/04/29/b-science/perivallon-b-science/oi-ape-kyria-pigi-energeias-stin-ellada-2021/

OpukTta kauoilpa VS AMNE
A’ TPLUNVO KABE £TOUC OTO EAANVLKO BIKTUO NAEKTPLOPOU
mmm Opuktd kauoipa AME
12.000 & KaBapéqg eloaywyég & Meyaha )
GWh YSponAektpLka
10.000 —
8.000 _
6.000 _
4.000 _
2.000 _
g I T I T I T I
20Mm 2013 2015 2017 2019 2021
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https://www.in.gr/2021/04/29/b-science/perivallon-b-science/oi-ape-kyria-pigi-energeias-stin-ellada-2021/
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https://www.in.gr/2021/04/29/b-science/perivallon-b-science/oi-ape-kyria-pigi-energeias-stin-ellada-2021/
https://www.in.gr/2021/04/29/b-science/perivallon-b-science/oi-ape-kyria-pigi-energeias-stin-ellada-2021/

To 2020, n EAAGOa BpiokdTav HOAIG KATW ATTO TOV EUPWTTAIKO HECO OO, aAAG TTETUXE TOUG
OTOXO0UG TNG WG TTPoG TN Xprion AlE:

Renewable energy in 2020

@ 2020target

60.1 43.8 2.1 36.5 , 34.0 ' 313 31.0

SWEDEN FINLAND LATVIA AUSTRIA PORTUGAL DENMARK CROATIA

30.2\ 26.8 25.0\ 245 t 233 § 21.7

ESTONIA LITHUANIA ROMANIA BULGARIA : GREECE

Countries -:v':'rv.xi."w:'.rmg their targets

™ Y Y ~ ~ ~ ~

21.2 19.3 17.3 17.3 16.9
SPAIN GERMANY AN( SLOVAKIA CZECHIA CYPRUS

™ > > ~ ~ ~
16.2 16.1 13.9 1.7

IRELAND POLAND’ HUNGARY LUXEMBOURG

774 83.7

NORWAY ICELAND

ec.europa.eu/eurostat i@

https://ec.europa.eu/eurostat/statistics-explained/index.php?titte=Renewable_energy_statistics

1.3 Mpdoivn avamTuén

O1 avavewoIiueg TTNYEG eVEPYEIAG EKTOG Tou OTI Oev €ival TTETTEPOOPEVEG EXOUV Kal EAAXIOTOUG
pUTTOUG 0€ Oxéon ME TA OPUKTA KAUCIMO Ta OTToIa OTTEAEUBEPWVOUV TEPAOTIEG TTOOOTNTEG
ol10¢e1diou Tou dvBpaka kal GAAa aépia Tou BeppoknTriou, Ta oTToia cUPPBAAAOUY OTNV paydaia
augnon TG Bepuokpaciag oTo TTAAVATN Kal TNV KAIPATIKA aAAayh.
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2Uhowva pe Tov David Attenborough (2021) o mAavATng Ta TeAeutaia 10.000 xpdvia dev €xel
aAAGEel Bepuokpacia TTapatmavw atrd Eva BaBud. MNa 1o Adyo auTd £xel KaTaPEPEl va avaTTTuxOei
£vrovn dpaoTnPIOTNTA (WG Kal oI aAAayEG TTOU €X0UV CUUBET £Xouv Yivel ge TOOO apyd pubuo,
woTe N TAsIoWn@ia TG xAwpidag Kal TG Travidag va ptropei va rpocappoletal. NAéov av
OuveXIOTEI N algnon TNG BEPUOKPATiag PHE TOUG ONUEPIVOUG puBPOUG, OTTWG diaPaiveTal Kal oTa
ETTOUEVA Ypa@rpaTa, EAAXIOTA OVTa Ba KATAPEPOUV VA ETTIRILGOUV.

Etiola abénon Beppokpaciag WKEAVWY OE OX€oN HE TO HECO
6po Tov 2000 AWV

I A¥VEnon OepHoKPACIaG WKEAVWV
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Etn

https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature

2UVETTWG, N €CAVTANON TWV OPUKTWV KAUGIidwy, N avdykn HeEiwong Tou evepyeEIakoU HOG
OTTOTUTTWHATOG OAANG Kal n TTPOOQATN EKTOLEUON TWV TIHWV NAEKTPIKAG EVEPYEIAG KAl PUOTIKOU
agpiou €XOUV KATAOTHOEl EMTOKTIKA TNV OTPO®A OTAV XPNON E€VOAAOKTIKWY, TTIO TTPACIVWY
HOPQWV eVEPYEIAG, Ol OTTOoIEG Ba £€aCPaNiCOUV BIWCIYATNTA yIA TO TTAPOV KAl TO MEAAOV.

1.4 Tpo®n yia okéyn

1) Xrtoug Trapakdrw Mivakeg (EA (2020), Global Energy Review 2019, IEA, Paris) avaypdgectal
N OUVOAIKA evepyelakr) avaykn KoBwg Kal n CUVOAIKN TTapaywyrh NAEKTPIKAG EVEPYEING
avTioTolxa o€ TTaykOouio miTredo ava TNy evépyelag yia To 2000 kai o 2019.
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Mivakag 1. ZuvoAIkn evepyelakr] avaykn o€ TTayKOoHIo TTiTTESO.

Evepyeiak Avdykn
(Mtoe)

Xprion (%)

2019

2000

2019

Apyo MeTpéAaio 4512 37% 31%
FaiavOpakag 3762 23% 26%
Puoikd Aéplo 3320 21% 23%

Mupnvikn Evépyeia

732

7%

5%

Mivakag 2.2uvoAIKr) TTapaywyr] EVEPYEIOG O€ TTAYKOOMIO ETTITTEDO.

HAekTpikA Mapaywyn
Evépyelag (TWh)

Xpnon (%)

FaidvBpakag

2019

9819

2000

39%

2019

36%

®duoikd Aépio

Mupnvikn Evépyeia

Apy6 MeTpéAaio

6246

2806

789

18%

17%

8%

23%

10%

3%

Mwg diagépouv o1 apiBpoi Twv Mivakwy; Ti ETTITWOEIG HTTOPEITE VO OKEPTEITE ATTO
aUTEG TIG S10QPOPEG;
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To 2019 10 80% T1n¢ mMayKOOUIAS EVEPYEIQC TTPOEPXOVTAl ATTO OPUKTA Kauoiua Kai 10 5% amd
TTUPNVIKN EVEPYEIQ n otToia TTEpIEXEl Ta OIKG TNG pioka. Ta mooooTd Ocv éxouv aAAdéer pilika To
2000 o61Tou n evépyeia ammbé OpUKTA Kauoiua ATav oto 81% kai NS mupnvikng oto 7%. Evw moAAG
Kpdrn (1.x. autd mou avkouv atnv EE) éxouv kavel ueydAn mpoodo otn xphon AlE, n maykéouia
eIKOva e€aKoAouBei va uéver oxeTika atabepn kai va xpndlel Gueowyv mapeUBacewy.

2) ZT0 TTOPAKATW YPAPNUO ATTOTUTTWVOVTAI Ol EVEPYEIOKES EKTTOUTTEG BloEeIdiou Tou avBpaka
(CO.) og Taykoéouio eTTiTredo avda Kaualpo.

Qo 2
w}
G]
1
0
-1
-2
1990 1995 2000 2005 2010 2015 2021
B MouavBpokag B Netpshaio Puolko Agplo

IEA. All rights reserved.

IEA (2021), Global Energy Review 2021, IEA, Paris https://www.iea.org/reports/global-energy-review-
2021

® MTTOpEITE VO OKEQPTEITE TI £YIVE KaI €XOUME apvnTIKG TTpdonuo 10 2020 oTo TTAPATTAVW
Mpaenua;

To 2020 o mAavitng €Cnoe kar mpwroyvwpo: utrhke o€ lockdown! 21o mAaioio auro orauarnoav
TTOAAEC TTAPAYWYIKEC KAl OIKOVOUIKEC OpaaTnpIotnTes, €ékAsioav Plounxavies, oraudrnoe n
Tapaywyn, WEIWONKE n KaravaAwaon, UE QTTOTEAECUA va KATaypagei yia aveu TTPONYOUUEVOU
Ueiwan otnv KaravdAwan evEPYEIas Kal GUVETTWCS TTAPAYwWYHS EKTTOUTTWY OIoésidiou Tou GvBpaka.



https://www.iea.org/reports/global-energy-review-2021
https://www.iea.org/reports/global-energy-review-2021

1.5 ANE otnv mpdén: STEM dpacTnpIdTNTEG OTNV TAEN

Z1a TAdiola TG TTpdoivng avaTTuéng Ba doUUE TTWG UTTOPOUE Kal EUEIG va QTIALOUNE CUCTAUATA
TTaPAYWYAS NAEKTPIKAG EVEPYEIOG UE TNV XPON AVAVEWCIUWY TTNYWV EVEPYEIOG KOl TUYKEKPIMEVA
aoXoAnBolue pe:

e Tn énuioupyia aveuoyevvnipiag (Apactnpiotnra 1)

e Tn xpnon udponAekTpIkng evepyeiag (Apaatnpiornia 1)

e Tn xprion nAiakwyv taveA (Apaotnpiotnra 2)

e Tn onuioupyia kivnTikNG evépyeiag arro udpoyovo (Apaatnpidtnra 3)
Apaotnpidtnta 1. Karaokeunn mrepuyiwv yia tnv Onuioupyia aveuoyevviTpias Kai
udpoyevvnhTpiag pe 3D pen
>¢ auTtrv TN 6pacTnPIGTNTA oI HadnTég Ba dnuIoupyroouV TA
TITEPUYIQ JIAG AVEPOYEVVATPIAG 1] HIAG UOPOYEVVATPIAG HE TN
BonBeia TpiodidoTaTtwy oTUAG (3Dpens). ZTn ouvéxela, Ba
EVOWMATWOOUV TIG KATAOKEUEG TOUG O€ £va HOTEPAKI WOTE vV

TTAPATNPAOOUV TIG BIGPOPES TOU NAEKTPIKOU PEUPATOG TTOU
MTTOPEl va dwaoel To KABe povTéAo TTou Ba gTIdEoUVY.

Ac BuunBouue ori..

Mia yevvATpia pag PonBdesl va HPETOTPEWOUUE HIO HOPORA
EVEPYEIDG O MIa GAAN. ZTIC TTEPICOOTEPEG  TTEPITITWOEIG
METATPETTEI TV KIVNTIKA evépyela o€ nNAekTpIK! H yevvATpia
TTEPIEXEI TTNVIA KO JAYVATEG TTOU PTTOPOUV VA TTEPIOTPAPOUV,
Kal HEOW QUTAG TNG TTEPIOTPOPNG VA dNUIOUPYROEl NAEKTPIKO
peUpa oTa AKPA TOU TTNViou Kal &pa NAEKTPIKNA EVEPYEIQ.

T1 OpwG utTopEi va 0dNYACEI OTNV TTEPICTPOYPN TWV TTNVIWV; ZTNV TTEPITITWON TG AVEUOYEVVATPIAG
KivnTApIog dUvaun eival 0 aépag, vy oTNV TTEPITITWON TNG UBPOYEVVATPIAS TO veEPO. To TTOCO
NAEKTPIKO peUpa Ba TTépoupe eCapTaTal atrd TO PEYEBOG TNG YEVVATPIAG KAl aTTd TO TTOOO KOAG
EKMETAAAEUETAI TNV Kivnon TOU aépa Kal Tou vePOU.

% Armraitouueva UAIKa

e XapTi
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MoAUBI

3D pen

Motor

BoAréuerpo

lmoroAdki (yia meipduara ue aépa)
lMapoxn vepou (yia meipduara e vepo)

Aiadikaoia

1) O1 paBnTég/Tpieg Ba oxedidoouv aTo XapTi hia EAIKA.

2) Oa xpnoigotroijoouv 1a 3D pens yia va TV PETAPEPOUV OTIG
TpeEIG dlooTAoEIS (Ba TTPETTEl va TTPOPRAEWOUV va a@prjoouv Jia
TPUTTO OTO KEVTPO, N oTroia va Taipidlel pe 10 dlaBéoiyo
MOTEPAKI).

3) @a ouvdéoouv TNV EAIKa OTO POTEPAKI.

4) Oa ouvdéaouv OAGKANPN TNV KATOOKEUN UE €va TTOAUUETPO £TOI
WOTE va PETPAOOUV TIG TIUEG TNG TAONG TTOu dnuIoupyeiTal atrd
TNV TTEPIOTPOPR Tou €AIKa. Na va éxouue oTabepr| TTapoxn aépa
MTTOPOUV VA XPNOIYOTIOINCOoUV £va TTIOTOAdKI.To TTOC0 ypAyopa
Ba TreploTpéPeTal 0 €AIKaG, Ba KaBopilel kal TNV Tadon oTa dkpa
TOU POTEP. AVTIOTOIXO YIO TO VEPO, UTTOPEI va XpNOIUOTTOINBE Pia
Bpuon e oTabepn TTapoxr yia OAEG TIG OUADEG.

5) ZTIG SIaQOPETIKEG DOKIPEC UTTOPOUV VA PEAETAIOOUV TTWG PTTOPED va eTTnpedael Tnv TAon n
OlapopeTIKN KAion ) To UYog Tou vepou, 6o Kal n dielBuvan Tou aépa.

2UYKPIVETE TIG TINEG METAEU TwV Ouddwyv, culnTACTE PE TOUg HaBnTéG oag TTWG Ba BeATiwvav Ta
TITEPUYIa KAl TNV KATAOKEUR TOUg, TI TTApauéTpoug Ba GAAalav woTe O PNXAVIOPOG TOug va
BeATioTOTTOINGEI, VIO USPOYEVVATPIA | AVEPOYEVVATPIA.

Apaoctnpidtnta 2. Meipdpara pe HAloka TTAveEA

Z€ aQuTAV TN OpacTnPIGTNTA Ba XPNOCIUOTTIOICOUME NAIGKA TTAVEA yIa va UETPACTOUNE TNV TAan TTou
Mag divouv o€ OIOQPOPETIKEG OUVONKES. AIGQOPOI TTAPAYOVTEG TTOU £TTNEEGCOUV TNV TTAPAYWYI)
EVEPYEIOG €ival n £vTaon TOU QWTOG, N KAion Tou TTaveA wg TTPog Tov RAIo, TTOo0 KaBapd eivail To
TAveA, N UTTaPEN CUOTOIXIAg TTAVEA, K.4.

Ac BuunBouye ori..

Ta nAlokd TTavel atroteAouvTal atrd NUIAYwWYouUg, dnAadr) UAIKA TToU ETTITPETTOUV TNV dIEAEUCH TOU
PEUMATOG €V PEPEL. ZUVNBWG XPNOIMOTIOIOUVTAI OTTO TTUPITIO £€va UAIKO TO OTTOIO €XEI TNV 1I810TNTA
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va TTapdyel peupa étav dExeTal NAIAKN akTivoBoAia, weeAoUuevol atmd auTtrv Tnv 1810TNTA, n oTroia
TEPIYPAPETAI ATTO TO PUTONAEKTPIKO PAIVOUEVO TTAPAYOUUE NAEKTPIKNA EVEPYEIQ.

% Armraitouueva UAIKa

Xapri

MoAUBI

HAlako6 MaveA
BoAtéueTpo
Moipoyvwpovio

Aladikaoia

Ta nAhiakd TTaveA ouvdEovTal Ye TO BOATOUETPO, ETOI
MTTOPOUME va JETPApE SlOpKWwG Tnv TACON TOUG.
YTTapxXouv SIOQOPETIKEG TTEPITITWOEIG TTOU YTTOPOUME
va UEAETAOOUUE
1. MeAetdue mv  évtaon Tou PWTOC. _

MapaTtnpoupe TI TIWEG TTAiIPVOUPE OTNV aiBouca y .,;3_.-'_.‘ & ‘

ME TIG KOUPTIVEG avoIXTEG N KA€IOTéEG, D

avaBoofrivoupe Ta QWTA, TOTTOBETOUUE Ta

TaveA oTa TTapdbupa, Byaivouue €€w waTe va unv TTapedBAaAAeTal T(GuI, dnUIoupyoUuE

B

TEXVNTA OKIQ, KAl TTIEIPAPaTI{OUaOTE UE DIAPOPETIKES TITAPANETPOUG. skei

ol

2. Zg éva OTOoBepO Onueio akOUPTTAPE TOo nAlokd Traved kal PETA Pe Tn PonBeia
Holpoyvwpoviou TTapatnpoupe TTwg aAAouv ol HETPROEIG O oxXEon PE TI ywvia NAIakou

rFo-a

3. Kabapifoupe 10 NAIGKO TTAVEA, TI TTOPATNPOUUE;
4. Zuvdéoupe NAIOKA TTAveA PeTAEU Toug o€ oelpd 1) TTapAAANAQ, TI TTAPATNPEOUUE;

ApaocTtnpidtnta 3. Kivnon aurokiviitou us uépoyovo

2€ auTny T dpacTnEIoTNTA Ba dlEupeuvNBEi PIa OXETIKA TTPOCPATN TEXVOAOYIQ, aUTA TNG KUWEANG
kauaipou (fuel cell), Tutrou PEM (Proton exchange membrane - TTpwTOVIOKY TTOAUMEPIK
HeHBpPAvN aywyng).

O1 Kup16TEPOI TOWEIG OTTOU BPICKOUV EQAPPOYN Ol KUWEAESG KAuaiou, gival ol €ENG:

a) ZTATIKEG EQapPOYEG (Stationary applications): TT.X. EpyooTACIO EVEPYEIOG

B) ®opnTég epapuoyEg: T.X. Laptop, KivnTd, KTA

y) Kivnon: 1.x. AutokivnTa, Acew@opeia, TTAoia, agpotmAdva (avTikaBioTolv TNV unxavn)

17



H KuwéAn kauoipou gival pia oUOKEU PETOTPOTING EVEPYEIAG N OTTOIO TTAPAYEI NAEKTPIOUO Kal
BepPOTNTA PE NAEKTPOXNMIKA avTidpacon evog agpiou Kauaidou Kal evOg 0&EIdWTIKOU agpiou, JEoW
€VOG NAEKTPOAUTN PE IOVTIKA aywyIuoTnTa.

Ac¢ BuunBouue ori..

o —— = |
KoOoLpo i :
+ 02
Pt
|
1 0€eL6WTIKO
, : o * o
o
v %o B
: : prim p o :
| ® o0
I -
1 o
o) ® ot ®e9° Ee ’ Q0 i
E@ e | ,szﬁél
® NAEKTPOAUTNG
P N 3

http://mycourses.ntua.gr/courses/ CHEM1012/document/Fuel Cells complete GR 24.11.11.pdf

3TNV TIPOKEIPEVN TTIEPITITWON XPNOIMOTIOIOUPE WG TNy evépyelag TOo udpoydvo, TO OTIoIo
TTapdyeTal atmod Tnv udpoAucn Tou vepoU. To udpoydvo atToTeAE pia TTOAAG uTTooXOUEVN BILOCIUN
TNy €VEPYEIAS yia TO MEAAOV TwV PETAPOPWY. To udPOoyovo gival TO TTI0O GUXVA EPPAVICOUEVO
oTolxeio oTto guutrav. Eival éva dxpwpo, doouo, un dnAnTnpIiwdEeg aépio TTou ival eEAappUuTEPO
aTTd TOV Aépa.

To udpoyodvo TTapdyetal atrd TNV UdPOAUCH Tou vepoU e TN PorBeia TNG NAIOKAS evépyelag (1 TNG
MTTaTapiag) Kal TNG KUWEANG Kauaoipou. MNepiocdtepeg TTANPOPOPIES YIa Ta uEPN aTTd TA OTTOIC
atroTeAeiTal N KUWEAN (NAekTpOdIa: dvodo/kdBodo Kal NAEKTPOAUTIKN HEPBPAVN), UTTAPXOUV CTO
ako6Aoubo BivTeo:

https://www.youtube.com/watch?v=XRxnNWVqgz8 (1.24-2.15). H diadikacia @aiveral oTa
ETTOUEVA OXAMATA:
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http://mycourses.ntua.gr/courses/CHEM1012/document/Fuel_Cells_complete_GR_24.11.11.pdf
https://www.youtube.com/watch?v=XRxnNWVqgz8

Cathode
Negative

Anode

Positive Cathode

Negative

Cathode
Negative

Anode
Positive

Eikdveg atmo https://www.youtube.com/watch?v=XRxnNWVqgz8

To udpoyodvo TTou TTapdyeTal KATd TNV UOPOAUCH CUYKEVTPWVETAI OTOV £€vav KUAIVOPO, Kal TO
0&uyovo oTov GAAo.

Otav aAAdfoupue Tn ouvdeCPOAOYiIa Kal ATTOCUVOECOUUE TNV KUWEAN KAUGIiPOoU aTtrd Tnyv PtraTtapia
11 TO NAIOKO TTAVEA Kal TN OUVOECOUE PE TOV KIVATIPA TOU AUTOKIVATOU, AVTIOTPEPOUE TN XPHRon
NG Kal Twpa TTapdyouue pelpa atmmd udpoyovo Kal ofuydvo. To udpoyovo SlaoTraTtal amd Tov
KaTaAUTn TNG KaBodou o€ NAEKTPOVIO Kal I6VTa udpoydvou:

Cathode
Negative

Anode
Positive Cathode
Negative

Eikéveg atmo https://www.youtube.com/watch?v=XRxnNWVqggz8

Ta nAekTpdVIa XpNOIPOTTOIOUV yia TNV TPOPodOCia evOG QUTOKIVATOU, WIAG AVEPOYEVVATPIOG, A
€EVOG AQUTITAPA, eV Ta TTPWTOVIA TagIdeUouv dla péoou NG pEUPPAvng, kal pe Tn Borbeia
NAEKTPOVIWV Kal ToUu 0Euydvou, TTapAayouV VEPOD.
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https://www.youtube.com/watch?v=XRxnNWVqgz8

Armrairodueva UAIka

e EkTTaideuTIKO KIT auTOoKIVATOU UdpPOoYyOvou Horizon
e Amoviouévo Nepd

Aladikaoia

1. ZuvappoAoynoTe TO auToKivNTO CUP@PWVA UE TIG 00nYieg (eav dev gival AON £TOIWO).

2. AQaIpéoTe TO KATTAKI ATTO TO CWANVAKI OTNV TTAEUPd TNG KUWEANG
KQugoigou pe TO 0&uyovo. XpNOIMOTIOIWVTOS Tn ouplyya, eyxuoTe
QTTIOVIOPEVO VEPO OTNV KUWEAN, PEXPI va Byel To vepd atmd 1O TTAvw
OWANVAKI. ZTn ouvéxela, KAgiote 1o KaTAKI. MPOXOXH: H 1ToAUpEpPIKN
MePBPavN TTaidel onuavTikd pdAo oTn diadikacia Kal dgv TTPETTEN va gival
oTEYVI.

3. Twpa TpPocBiaTe vePO OTOUG E€EWTEPIKOUG KUAIVOPOUG HEXPI TN
ypapun "0". Tpocé€te Ta KEVA TWV E€0WTEPIKWYV OOXEIWV Twv
KUAIVOpWY va Pnv @pdocoovtal. 2Tn CUVEXEID OUVOEOTE TA MEYAAQ Nepo
OWANVAKIa PE Ta EoWTEPIKGA doxeia oToug KUAivOpoug. BeBaiwBeite OTI
Oev €€l TTayIOEUTEI €POG OTA ECWTEPIKA doxeia Kal OTI TO ETTITTESO TOU
vepoU TTapapével atn ypauun "0".

4, 2uvoéaTe Ta owANVAKia XIaoTi ue Ta

aKPOQYUOIa TTou BpicKovTal OTO TTAVW PEPOG TWV dUO TTAsUpwv "H2"

Kal "O2" TnG KUWEANG Kauaigou, OTTwWG eP@avidetal otnv dITTAavi

eIkOva. BeBaiwBeite 0TI Ta cwANVAKIa cuvdéovTal CWOTA HE TIG

AVTIOTOIXEG TTAEUPEG TNG KUWEANG KAUGiOU.

5. A EVAAAOKTIKN: ZUVOEDTE TO KOKKIVO KAAWDIO TNG UTTATAPIOG

ME TO KOKKIVO BUCHA OTNV KUWEAN KAUGIiUOU Kal TO Haupo KaAwdIo he TNV padpn uttodoxH).

©¢oTe TNV PTTatapia otn Béon "on".
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https://www.youtube.com/watch?v=XRxnNWVqgz8

B EvOAAOKTIKR: 2uvdEOTE TO KOKKIVO KOl PAUPO KAAWSIO TOU NAIOKOU TTAVEAN PE TIG
QVTIOTOIXEG UTTODOXEG OTNV KUWEAN KAUGiou.

6. H nAexktpdAucn TOUu vepoUu Ba apyioel va Trapdyel oguydvo Kal udpoyovo Kal va
atmoBnkeveTal o€ KABe degapevh amobrikeuong (ecwTepikd doxeia). MNepipévete péxpl va
apxioouv ol QUCAAIBEG UDPOYOVOU VA EEPEUYOUV ATTO TO ECWTEPIKO DOXEIO TOU KUAIVOpOU
H2. (Ytmropovn! H diadikacia pytropei va apel 15-20 AeTrTd).

7. AQQIpEOTE Ta KOKKIVA Kal paupa KAAWDdIa TToU ouvdECATE PE TNV KUWEAN KAUGiUoU OTO
"BAua 5". ZuvdEaTe TO KOKKIVO Kal JaUpOo KAAWSIO aTrd ToV KIVNTAPO TOU QUTOKIVATOU E
TNV KOKKIVN Kal paupn utrodoxr] Tou KeAIOU Kauaiou avTioToixa (id1o Xpwua ouvoEeTal P
10 010 Xpwua). O KivnTApag TPETTEI va apXioel va divel Kivnon OTO auTokivnTo - O
EKTIMWHEVOG XPOVOG “00ynong” e pia @oépTion cival Trepittou 3 £wg 5 AeTTTd.
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20 Maénua : 3D Designing & 3D Printing*

1. Eicaywyn oto 3D printing

1.1 EkroudeuTikég SuvaTtoTnteg Tou 3D Zxediaopou Kai Tng 3D EkTUuTTwong

O mpwtog 3D printer dnpioupyndnke 1o 1981. Ta TeAeutaia 5-10 xpdvia £Xel ATTAOTTOINBEI WG TTPOG
TN XPAON TOU Kal £XEI YiVEl TTIO TTPOCITOG YId TO KOIVO (TOOO 0Tn XpHon Tou 600 Kal € OIKOVOUIKO
eTiTTed0), JE aTTOTEAEGUA TTOAAOI EKTTAIOEUTIKOI OPYAVIOUOI VO TOV €XOUV EVTAEEI OTO TTPOYPAUUA
TOUG.

H duvatdétnta va oxediddeig éva avTikeipevo online Kal o€ Aiyeg Wpeg auto va Traipvel “odpka Kal
00Td”, divel ATTEIPEG DUVATOTNTEG TTEIPAPATIONOU Kal PEAETNG. H TpIodidoTarn eKTUTTWON, €KTOG
QTTO TNV EUTTOPIKN, BIOPNXAVIKN, IOTPIKA KOl ETTICTNMOVIKA XPAON, MTTopEi va evraxBei kal atnv
eKTTAIOEUTIKA OladIKaCia yia TNV KAAUTEPN €vioxuon BAcIKWwy Pabnoliakwy oTOXwv o€ TTOAAOUG
BepaTikoUg TouEic: atrd cageic epapuoyéc STEAM GTn UNXAvIKA Kail TN QUOIKA, EWG CUVOUACHUEVO
O1a0epaTIKG £pya TTOU TTEPIAAPBAVOUY I0TOPIA, HOUCIKN, EEVEC YAWOOEG Kal AAAQ.

MepiooodTepa Tapadeiyuata ava cuvioTwoa STEM divovral Trapakdrw.

1 01 pwtoypagiec TTou XpnoipoTToloUvTal GTNV EVOTNTA AUTH TTPOEPXOVTAI OTTO TNV TTAATPAPHA avoIxToU
dlapoipacuou apxeiwv 3D printing https://www.thingiverse.com.
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Science

To 3D printing utropei va xpnoigoTroinBei yia eKTUTTwon d1a@opwV JOVTEAWY, KUTTAPWY, 0pYyAvwyv
N yia dnuioupyia OTTOIOUBATIOTE ECATOMIKEUMEVOU MOVTEAOU. Me Tov TPOTTO aQuTO TOOO O
MIKPOKOOWOG, 600 KAl 0 HOKPOKOOMOG YivovTal KaAUTEPA avTIANTITOI aTTd TOUG PaBnTéG Kal TIG
MOBATPIEG, eV PECW TOU OXEOIOOPOU KOl TOU XEIPIOHOU TWV EKTUTTWHEVWY QVTIKEIEVWY,
MTTOPOUV VA £0TIACOUV O€ AETITOUEPEIEG CUCTNHATWY KOl TN METAEU TOUg diddpaon.

EmimmAéov, ytropei va dnuioupynoEl KATAOKEUEG TTOU ETTITPETTOUV EUKOAQ TTEIPAPATIKEG DIODIKATIEG.

- |

Technology

210 TAQicI0 TnNG TeEXvoAoyiag, To 3D printing uTtTopei va XpnoiyoTroinBei yia TNV KATAOKEUN
OKEAETWV POWPTIOT TToU XpeldlovTal YeyaAn akpifeia otn oxediaon, €101 WOTE va TaIpIAEouv Ta
NAEKTPOVIKA PEPN ME TA HNXAVIKA.

KICKETARTER
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Engineering

2710 TTAQiCIO TNG QUOIKAG aAAd Kal TNG PNXAVIKAG Ol JaBnTég ptmopolv va oxedidoouv Kal va
EKTUTTWOOUV UNXOVIKA CUCTANOTA, OTTWG YIA TTAPAdEIYUA YEQUPEG, PEAETWVTAG didpopa oxEdia
KATOOKEUWY Kal TTWG auTtd eTnpeddouv TIG OUVAUEIG TTOU UTTopoUv va avatTuxBouv A/kal Tnv
avToxn TWV UAIKWV.

Art

To 3D printing TTapéxel évav véo TpOTTo dnuioupyiag TNG TEXVNG. O1 SIAPOPES UPEG, O OUVOETEG
YEWUETPiEG A Ta kaAoutmia TTou TO0 3D printing ptropei va TTapdagel divouv Tn duvaTdtnTa
onuioupyiag TPIoBIACTATWY YAUTITWV TTOU UTTO GAAEG ouvbnAkeg Ba nTav amibavo (A TTOAU
KOOTOROPO Kal XpovoBopo) va TrapaxBouv. MNapddeiyua atroteAei pia AiBoypagia.
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Mathematics

O1 paBnuartikoi yéow Tou 3D printing Ba pTTopoucav va dnUIoUPYACOUV TIG EEICWAEIG TTOU £XOUV
OTOV TTiVaKQa OTIG TPEIG DIACTACEIG, WOTE Ol HaBNTEG va TIG avTIAN@BoUV KaAUTEPA. AVTIGTOIXG, OTN
ewpeTpia Oa pTTopoloav va PTIaXTOUV CXAHATA KAl VA YIVOUV TTEIPAPATIONOI TTou aAAiwg Ba Atav
TTOAU BUCKOAO 1 adUvaTo va TTpaydaToTToindouy.

loTopia

Otmrwg mmpoavagépbnke, To 3D printing ptropei va xpnoigotroinBei kal ekTdg STEM €18IKOTATWY,
0100gpaTika. MNa oapadelypa, otnv loTopia o1 EKTTAIBEUTIKOI UTTOPOUV va @TIAEOUV POVTEAQ Kal
QVTIKEIPUEVA TTOU BPIOKEI KAVEIG HOVO O€ pouaeia, EUTTAEKOVTOG TOUG HaBnTEG va XpnNOINOTTIOINCOUV
N va £pBouv o€ ETTAQN ME AVTIKEIMEVA KOI KATOOKEUEG TOU TTAPEABOVTOG.
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1.2 EQappoyég TNG TPIGSIAOTATNG EKTUTTWONG EKTOG EKTTAISEUONG

H tpiodidoTatn eKTUTTWOTN, €KTOG ATTO E€QAPMUOYEC OTNV EKTTAIOEUCTH, XPNOIMOTIOIEITAI KAl O€
O1d@opoug KAGDOUG Kal TOUEIS yIa va €EUTTNPETNOEI OIOPOPETIKEG AVAYKES, ME XOPAKTNPIOTIKA
Tapadeiyyara Ta £EAG:

o) KaBnpuepivd, atrAd XpnOoTIKA aVTIKEIMEVA:

B) M65a
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y) Téxvn

0) MayeipIk/ZaxapoTTAACTIKA
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€) larpiki

oT) ApXITEKTOVIKA
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1.3 A6 10 ZX£810 OTN QUOIKA EKTOTTWON

Mwg &€per €vag 3D ekTUTTWTNAG TI va dnuioupyAoel kKal TTWG; H diadikaoia Tou akoAouBeital, e Tnv
TTPWTN MATIA YTTOPEI VO QaiveTal gav payikr , aAAG OTTwg o€ KABe TexvoAoyia, uttdpxel pia oeipd
Bnudtwy TTou TTPETTEI va akoAouBrnooupe TTpIV OTAGOUNE Ot £va OAOKANpwuUEéVO TPIoOIACTATO
EKTUTTWHEVO POVTENO:

1.Design/Zxed100u6Gg

H tpiodidoTarn ekTUTTwon EEKIVA PE éva Yn@IaKO JOVTEAO, TTOU ouvhRBwGS dnuioupyeital
atrd éva TTPoypaupa TpIodidoTatng povreAotroinong. 'Eva ynelakd PJovtéAo pTTopEi va
aT1TOKTNOE e TOUG £EAG TPOTTOUG:
e 2XedlOOUOG POVTEAOU yia eKTUTTWON O€ AOYIOUIKO TpIodidoTatng oxediaong 1
Tpoypauua oxediaong pe Tn BonRBeia uttohoyioTr (CAD).
EUpean £1oipou oxediou o€ BIBAI0BAKN oTo dladikTuo T1.X thingiverse.com
2Adpwon QUOIKOU avTikeInévou pe oapwTth) 3D 3 3D epapuoyn capwTrh 6TTwS N
epappoyn Qlone®.

2. Slicel®éreg

MNa va ptropéoel va ekTUTTWOEI éva PovTéNo, TTPETTEI va TEPAXIOTE - n KOT €ival n
dladIkaoia HETAPPAONG VOGS YNPIAKOU HOVTEAOU O€ HIa YAwooa I pia ogipd Bnudtwy TTou
MTTOPEI VO KATOVOROE!l KOl va akoAoUBAOEl 0 TPIoSIAOTATOG EKTUTTWTHG.

AL [+injs] 0}

5
3. Print/ EKTOTTWON

MOAIG TepaxioTel TO TPIOBIACTATO PHOVTENO, Ba dnuioupynBei éva apxeio. ZTn ouveéxela, To
apxeio ptropei va otalei otov eKTUTTWTA 3D, 0 0TT0i0G 0T ouVEXEIa Ba dlaBdoel TIG 0dnyieg
TOU apxeiou Kal Ba EEKIVAOEI TNV EKTUTTWON TOU TPIOOIAOTATOU MOVTEAOU.

Q

¢ 4
e, 30 print
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stack of
layers

stack of
slices

'
3D model ARG
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1.4 H diadikacia Tng 3D EkTUTTWONG

Twpa TTOU YVWPICOUPE TTWG HETAPEPETAI EVA WNPIOKO HOVTENO OTOV EKTUTTWTH YIO VA EKTUTTWOET
o€ 3D, ag pi¢oupe pIa PaTid aTO TTWG O TPIGOIACTATOG EKTUTTWTAG KABIGTA duvaTd auTO TO JOVTEAO
o€ QETEC va TTAPEI TN QUOIKA TOU LOPP.

MAéov, uttdpxel ueyAAn TToIKIAIG OTnVv TeExvoAoyia pe Tnv otroio Asitoupyei évag 3D printer aAAd n
Baoikn TexvoAoyia, n otroia atroTteAei Kai T Baon Tng TTapolcag TTPootyyiong, ovoudleTal Fused
Deposition Modeling (FDM).

To FDM ¢ivai n diadikacia e§wbnong evog Aiwpévou UAIKOU, ouvhBwg evog TUTTOU TTAACTIKOU, aTTd
TOV ££WONTI TOU EKTUTTWTHA, TTAPOMOoIa PE Eva TTIOTOA BEPUNG KOANOG O€ HIa ETTIQAVEIN KATAOKEUNRG
TTOU XapNAWVEl KaBWG £¢wBeiTal Eva vEo OTPpWHA AlwPEVOoU UAIKOU.

1. O €&wbnTAG evOg eKTUTTWTA KIVEITaI YUpw aTTd €va emmimedo pubuiong, ouvrBwg OTo
emimedo XY. KabBwg o e€EwbntApag Kiveitalr yupw amd Tnv TTAGKA KOTAOKEUNAG
0KOAOUBWVTAG HIa HaKpd AioTa ouvTeTaydEéVWY, TO AlwPEVo TTAAOTIKO eEwBeiTal atmd Tov
€€woONTA KABWG KIVEITal Kal OAOKANPWVEI TO TIPWTO OTPWHA HIOG TPIOBIACTATNG
EKTUTTWONG.

2. AuTo oxnuarifel éva oTpwua AlwPEvou TTAACTIKOU TTOU WUXETAI KAl JTTOPET OTN CUVEXEIX
va KPATACEI TO oXAUa Tou. KaBwg OAOKANpWVETAI €va OTPWHA, N TTAGKO KOTAOKEURG TOU
EKTUTTWTH Ba XapnAwaoel oTov Géova Z Kal Ba eKTUTTWoEl GAAO éva oTpwa TTAACTIKOU OTO
OTPWHA TTOU EiXE EKTUTTWOEI TTPONYOUUEVWIG.

3. AuTd Ta OTPWHPATO OTN CUVEXEID OUyXwveUovTal Kail n diadikaoia guveyifetal ava kai ava
MEXPI va TTapaxOei éva TeAIKO TPIOSIAOTATO OXN A

‘ Nozzle Ejecting
Molten Material

o
Ny .

Deposited Material

\
\l
\
\
h,
\
\
\
\
N\

= Controlled
77}; ‘ Movable Table
— | —
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2. Anuioupyia 3D oxediou pe Tn xpRon Tou TinkerCad

2TOX0G TOU OUYKEKPIPEVOU Ke@aAaiou gival o1 pabnTég va €pBouv oe eTagn pe Tnv 3D oxediaon
kai Tov 3D ektumtwTh. @a pdbouv va oxedidlouv Bacikd oxrfuata oto Tinkercad kai Ba
&evaynBolv OTOUG XWPOUG TOU €PEUVNTIKOU KEVTPOU ABNvA OTTou OTeydleTal éva oUyXPOVOo
epyaoTripio 3D ekTUTTWONG.

To Tinkercad civalr pia dwpedv diadikTuaky cUuAAoyr epyaAciwv AoyiouikoU TTou BonBd& Toug
avOpwTToUg o€ OAO TOV KOOHO va OKEPTOUV, va dnuioupyrjoouv Kal va @Tiaouv. Eival 1o 18avikod
epyaAeio yia Tnv ekuddnon 3D oxediwv.

2.1 Eiocodoc¢ oto TinkerCAD
s Welcome back

How will you sign in?
H eicodog o1o www.Tinkercad.com PTTOPEi va Yivel
ME TTOIKIAOUG TPOTTOUG OTTWG BAETTETE OTNV €IKOVA.
MTropeiTe akdua va QTIAEETE pIa TAEN av BEAETE
yia va eTTIRAETTETE TA €pya TWV haBNTWY . Av
O1 padbntég dev £xouv Aoyapiaouod o€ KATTOI0 aTro
Ta dITTAQvVA site yTTopouv aTTAd va eyypagpouv GTo _

TinkerCad pe éva otrolodntroTe email 4\ Email or Username

{ Sign in with Google

[ Sign in with Apple
B¢ Signin with Microsoft

[Ei Signin with Facebook

Don't have an account yet?
Join Tinkercad

Children's Privacy Statement Privacy settings
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2.2 Txed100u0G

Otav ouvdeBoupe oto TinkerCad mrape oto 3D Designs, Create, New Design ota degid g
004vng éxel Ta BACIKA OXAMOTA TA OTTOIO TTOPOUE va OUPOUNE Péoa.

H Baoikn gihocogia Tou oxedlacuou eival 6T OAa Ta oxruata €xouv Tnv emAoyr Solid n Hole: e
TNV emAoyn “Solid” TTpooBéTel Kaveig cuuTTayEég aTEPED OTO OXEDIO, EVW UE TNV £TTIAOYNA “Hole” Tov
aQalpei, M€ ATTOTEAEOHA va UTTOPEI VA OXEDIATEI TTOAU PEYAAN TTOIKIAIQ AVTIKEIMEVWV.

21NV TTOPAKATW €IkOva diakpivetal n emAoyn “Solid” pe kOkkivo kai n emAoyn “Hole” pe 10
YPANUOOKIAOUEVO YKPI.

e - b
’ ¢ / Basic Shapes

Solid
y U
Radius O ]
Steps —Q0 10 .
9 O«
Length O 20 )
Width e} 20

.. . &6 @
.

Me 1o KoupTri “Group” evotrolouvTal ol €TTIAEYUEVOI OYKOI KAl €TCI GTNV TTPOKEIPEVN TTEPITITWON
TTPOKUTITEI TO TTAPOKATW OATTOTEAECUA:




ApaocTtnpidtnta 1. Anuioupyia MrpeA6k

AlaAéyoupe To oxrua TToU A  Cylinder s ©Q
BéAoupe va dnUIOUPYOOUE.

/
KaTroieg eTmAoyég @ 6’2

TTapouoialovTal oTn dITTAQV) Solid Hole
eikéva.
Sides -0 20
Me tnv emmAoyn evog
P ’ . Bevel (@) 0
OXNMOTOG, avoiyel éva
TTaPABuUPO HE TTAPAPETPOUG Segments O 1

yla va aAAGgoupe 10
QVTIKEIUEVO avaAoya PE TV
emOuyia pag.

Baoikod oToixeio gival 1o
MEYEBOUG TOU UTTPEAOK,
1I0avIKA SIAAEYOUE Eva PIKPO
Kal AETTTO OXNMa £TO1 WOTE va
MTTOPEN va TUTTWBET ypriyopa
Kal uE OIKOVOMia UAIKoU, dpa
dlaAéyoupe TTaxog 3-4mm

Edit Grid

Snap Grid 1.0 mm =~

A6 Ta Baoikd oToixeia TTou gu@avifovtal oTo degi PEPOG TNG 086vNg, diaAéyoupe To “Text" kal
TO METOQPEPOUPE OTO PUTTPEAOK HAG.
"pd@oupe TO Keipevo TTou BEAOUNE Kal TTPocapHOloulE TO PEYEDOG.

Text TEXT

Font Multilanguage ~

Height @) 10 )
Bevel O 0
Segments QO 0




Av emmAégoupe Tnv emIAoyn “Hole”, T61e Ta ypdpuata avTi va e€€xouv, Ba gival xapayuéva TTpog
TO E0WTEPIKO:

Mpooéyxoupe Ta ypAPUOTA va pnv €EEXOUV TTOAU OTTWG TT X OTO OTPOYYUAS UTTPEAOK OThV
TTapatmmdvw €IKOvA.

TENOG yIa va UTTOPECOUNE VA TTEPACOUE TO PTTPEAOK OTOV PETAAAIKO SAKTUAIO Twv KAEIBIWY, Ba
TPETTEl VA KAVOUME MIa TPUTTA, XPNOIMOTTOIWVTAG TOV KUAIVOpO ue Tnv €mAoyn “Hole”. Z1n
OUVEXEIN, OJOOOTTOIOUUE Ta QU0 avTIKEiMEVaA pe TO “Group”, 6TTwg QaiveTal oTNV TTAPAKATW £IKOVA:
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Otav 10 0x€dI0 €ival £TOIMO, TTATAME TO KOUMTT “Export” TTou BpiokeTal oTnv TTavw OeCIG pepId
NG 086vNG Pag Kail SIaAéyoupE TO OxEDIO Pag TTPOG EKTUTTWON O€ Jopen .STL £T01 WOTE va gival
ouppatd apxeio TPOG EKTUTTWON.

Download 3D Print

Include  @® Everything in the design.

For 3D Print

.0OBJ STL

GLTF (.glb)

For Lasercutting

SVG

(?) More information

TéNog, av BEAoUPE va TPOTTOTTOINCOUUE KATTOIO £TOINO apxEio TTou Bprikape online To Bafoupue
oTo Tinkercad pe 1o KoupTri Import kai To yeTaBAAAOUPE OTTWG EUEIG ETTIOUPOULE.

Mnyég

e Hideo Kodama, " Background of my invention of 3D printer and its spread," Patent
Magazine of Japan Patent Attorneys Association, vo0.67, no.13, pp.109-118, November
2014.

e https://www.makerbot.com/education/3d-printing-guidebook/

e https://pages.makerbot.com/EducatorsGuidebook21.html?utm source=website&utm me
dium=organic&utm campaign=21-NA-EDU-EducatorsGuidebook&utm content=

e https://www.thingiverse.com/
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30 Mdalnpua : Arduino Basics

1. F'vwpipia pe To Arduino

1.1 ExraudeuTiknf adia Tou Arduino

To Arduino givail pia nAekTpoviKA TTAAT@OpHa avoixToU Kwdika TTou Baciletal e eUXpNoTo UAIKO
Kal AoyIopIKO. MpoopideTal yia oTTolovaNTToTE KAVEI DINdPACTIKA £pYa.

To Arduino avtihauBavetal To TTepIBAAAOV AauBdvovTag £100doug atrd TTOAAOUG aloBnTAPES Kal
€TTNPEAGLEI TO TTEPIBAAAOV TOU EAEYXOVTAG £€0OOUG OTTWG T PWTA, TOUG KIVNTAPES KAl AAAOUG
EVEPYOTTOINTEG.

XpnOIUOTTOIEITAI O€ TTOIKIAEG EKTTAIBEUTIKEG SPACTNPIOTNTES KAl JaBNTIKOUG dlaywVvIououg, yia ThV
HUNON TwV JOBNTWV OTIG APXEG TOU TTPOYPAUUATIONOU, TNG NAEKTPOVIKNAG KAl TNG PNXAVIKAG.

To Arduino mapéxel Tn duvatdtnTa OTOUG JaBNTEG va SOUV TNV EQAPMOYT TOU TTPOYPAUUATICHOU
o€ PEAMNIOTIKEG KATAOTAOEIG KOl v KATAVOAOOUV OTI HECW aUTOU, £€XOUV TOV KUPIO €AEYXO TNG
AEITOUPYIOG POUTTOTIKWY CUCTANATWY KAl KATAOKEUWV.

MeTd a1ré KAB€ KWAIKA TTOU OXEBIAZOUV Ol uabnTég, BAETTOUV aTITd KAl APeca av EQapuUOleTal OTNV
TPAgN, evromifovrag eUKOAQ Ta AGBN TTou ékavav yia va Ta diopBwaoouv.

To Arduino evdeikvuTal yia eKTTAIOEUTIKEG EQAPUOYESG KABWG:

> Eival atrAd, péoa og Aiyeg WPEG O ATTEIPOG XPrOTNG UTTOPEI va dnuIoupynoel TNV
TTPWTN TOU KOTOOKEUN

Eival AvoikTou KwdIKa

Eival 10avikdé yia 1810KATAOKEUEG  EVAANQKTIKWY, KOIVOTOUWY  TTEIPANOTIKWYV
O1aTAgEWYV TTOU AVTIKATOTITPICOUV TOV TPOTTO AEITOUPYIAG TOV EUTTOPIKWY SIATAEEWV
> ‘Exel TAoUoI10 S1a8IKTUAKO UAIKO UTTOCTHPIENS

\

A\

O1 Epappoyég TTou Ba Bpeite oTov TTapdvTa odnyo, cival évag ouvduaouog Bewpiag Kal TTPAENg,
otrou Ta TTaIBIG DIBGACKOVTAI TIG BACIKEG EVTIOAEG TOU KWOIKA HE eQapuoyéG dlaBabuiopévng
OuokoAiag Kal paBaivouv TTapdAAnAa Tnv Pacikfl cuvdeopoAoyia HETAEU TwV NAEKTPOVIKWV
ecapTnUdaTwy. MapdAAnAa pe Tic E@appoyég Tou Arduino ol paBntég kahouvTal va TIG EVTAEOUV
OTO TTAQiCI0 HIag €EUTTVNG TTOANG, VIO VO JTTOUV TN AoyIKr TNG UAOTTOINONG TWV IGEWV TOUG, JECW
TNG O10BIKACIAG «KATAOKEUALW KATI aTTO TO UNOEV KAl TO KAVW VA {WVTAVEWYE! TTPOYPANPaTICOVTaG
TO va KAvEl auTd TTOU £XW OTO JUAAS LOUY.

o
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1.2 MnTpikA TTAakéTa Arduino UNO

To Arduino €ival pia oAokAnpwuévn TTAATEOPHA aVATITUENG €YWYV NAEKTPOVIKNG, QUTOUATIOHOU
KAl POMTTOTIKAG, N oTroia TTapéxel EAcUBepa To avaykaio AoyIouiKG Kal UAIKG. To AoyIOHIKO TG
TAATPOPUAG gival To Arduino IDE. To uAikéd TTepIAapBAvel pia oeipd atrd TTAOKETEG MIKPOEAEYKTA
ME DIAPOPETIKA XAPOKTNPIOTIKA, WOTE O XPNOTNG VO UTTOPEI va eTTIAEEEI TNV €KOOON TTOU TAIPIALE!
KAAUTEPO OTNV EKAOTOTE EQPOPUOYI TOU.

2Tnv evoétnTa autr) Ba TTapouciacTolv 1o Arduino UNO kai To Breadboard, TTou atroteAolv Ta
Baoikd e¢aptipaTta yia OAEg TIG eQappoyEG TTou Ba avatrTuxBouv oTtn cuvéxela. To UNO eivai n
Baoikn ékdoon TTAAKETAG TNG TTAATPOPPOG Arduino.

Led tou akpodéktn 13 Wnorakoi axpoSékteg 2-13

€10060u/e§680u

=y, Zelplokn £§060 emikowvwviag

AKpOSEKTNG yeiwong axpodéktng 1 (TX)

Akpodéktng AREF €__]

Kouuni emavekkivnong - 3 IR Zelplaxn eiag?o ST[:)K(()F:\)I((;)VI'.QQ
QKPOBEKTNG
B =) Led Aettoupyiag

+ 5 ¥ N
it

x

Led OELpLOKIG ETUKOWVWVIOG
______________ O MIKpOEAEYKTIG
ATmega 328

ARDUINO.CC

E§wtepiki) Tpod 080010l e
2.1mm umnodoxn

AkpodEktnG IOERF

AKPOSEKTNG EMAVEKKIVNONG «=

=C=>» Akpodékteg avoloyikiig (A0-A5)
£10680U

Akpodékteg tpododooiag 3,3 Volt <
Kot 5 Volt avtictoya

g

AKpPOSEKTEG yeiwong e AKPOSEKTNG EWTEPLKIG TPOPOSOTIQG

O1rwg BAETTOUNE KAl TTIO AVOAUTIKG OTAV TTAPATTAVW €IKOVA KUpia aToixeia Tou gival Ta MIN Tng
Tpogodoaoiag, Ta Avaloyikd v A0-A5 , kal Ta Wnelakd mv 0-1.
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1.3 Breadboard

To breadboard eival pia didtagn mou €mMTPETTEl TNV EUKOAN KOTAOKEUN KUKAWMATWY XWPIg va
atraitoUvTal KOAAOE€IG. Zuykekpiyéva, To breadboard 81008£T€1 OTTEC TTAVW OTIG OTTOIEG PTTOPOUV
va auvoeBoUV didgpopa NAEKTPIKA Kal NAEKTPOVIKA OTOIXEIa.

EowTtepikd o1 oTTéC auTég ouvdéovTal METAEU TOUG OTTWG @aiveTal oTnV TTapakdTw eikéva. Or 4
€EWTEPIKEG TEIPEG OTTWV (2 TTAVW Kal 2 KATW) ival ouvOedePEVES OPICOVTIQ, EVWD OTO KEVTPIKO TOU
TUAMA 01 BI0CUVOETEIG EiVal KATAKOPUYPEG, JE KABE OTAAN va xwpileTal o€ dUO aveEdpTNTA THAKATA
TwV 5 OTTWV TO KABE £va.

[

, fm',H“H

|

z?“!?‘

I

U

‘ETol, av BéAoupe yia TTapAdElyPa va evooude dUo KaAwdia, avti va Ta KOAACOUME JE TO
KOAANTAPI, apkei va ToTToBeTooUE aTTd £va AKPO TOUG 0 OUO CUuVOEDEUEVES OTTEG (TT.X. OTNnV idIa
pior) athAN). O10pIOVTIEG ECWTEPIKEG TEIPEG, XPNOIKNOTTOIOUVTAI CUVHOWGS O€ OUVOETEG EQAPUOYEG,
ylO va TTapEXOUNE TPOPODOTia Kal yeiwan o€ TTOAAG e€apTApATA TOUTOXPOVA.
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1. ApaoctnpiéTnTeg
E@apuoyni 1: AvaBooBrvouus LED aurduara

2T1a TTAaiola NG epappoyng Ba mapouaiaaTtei N xprion Twv wnelakwv MIN 1ng TAakéTag Arduino
KaBwg Kkai n Bacikr] doun evog Trpoypdpuartog Arduino.
H T1eAIkr) kaTaokeur Ba gival éva LED 1Tou 6a avaBoofrivel TTeEpIodIKA.

E€aptApara : LED, Avriotdrn 200Q, KaAwdia , Arduino UNO, Breadboard

LED

To LED (Light Emitting Diode) civail éva aToixeio, To o1roio 6tav diappEéeTal atrd peUpa @WTOROAEI.
O0oo ueyaAuTepn gival n évraon Tou peupartog mou diappéel To LED, 1600 eviovoTepo gival To Qwg
TTOU TTAPAYETAL.

_I_

Qg diodog, To LED emtpétrel Tn O1€AeUan Tou PEUPATOG POVO TTPOG Hia @opd. OTTwg @aiveral Kal
OTNV TTOPATTAVW €IKOVA Ol U0 aKpodEKTEG Tou LED €xouv dIa@opeTIKO PAKog. O 1o pakpug
ovopaZeTal Avodog Kal ouvdEeTal aTo BETIKG TTOAO TNG TTNYNAGS (+), EVW O TTIO KOVTOG OVOUAleTal
KaBodog kal ouvdEeTal aTov apvnTIKO TTOAO (- A GND A yeiwan). To ouykekpigévo LED déxeTal
Tdon 2.2V yia va pPnv Koel O6tav TO OUVOEOUME HE HIO PTTATOpPia  PEYAAUTEPNG TAONG
XPNOIKJOTTOIOUNE QVTIOTATN.

AvTIOTATNG

Avdueoca oto LED kai Tnv TNy TEETTEN va TTAPEPBAAAETAI évag avTIOTATNG, TTPOKEIPNEVOU VO
TTEPIOPIOTEl TO pelpa TTou Ba dlappeloel To KUKAwMA Kal va TrpoaTarteutei To LED. H o
ouvnBiouévn TIPA avTioTaong TTou XpnolyoTrolgital ue To LED oTIg epappoyég Arduino givar 220
Q. (Mtropouue 6uwg va Bahloupe otroiadnmrore T amd 1 kQ (1000 Q) wg 180 Q. MeydAn
avTioTaon = MIKPOTEPN QWTEIVOTNTA TOU LED.
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H 1iynR Tng avrtioTaong evog avtioTaTn SNAWVETAI HE XPWHATIOTEG {WVEG ETTAVW OTO eEApTNUa. lMNa
TOUG QVTIOTATEG PE PTTEC XPWHQ, TTOU €ival Kal o1 TTIo ouvnBiopévol, H 11 kai n 2" {wvn gival aplBuoi
kal n 3n Cwvn €ivalr o TToAaTTAaciaoTrg, dnAadn pag Aéel TTéoa Pndevikd va TTpocBEéooupe oTo
TéENOG. H 4n Cwvn, deixvel TNV avoxr Tou avTioTaTn.

1o llJr]q:-m 20 Wnopio  MoMaTrig Avoxn

x 0.1 +5%
x 0.01 +10%

mmwmmlwmac

I.x. yia Tov avTioTdTn Tou dITTAQVOU OXNUATOG Eival:

1" Cwvn: Kékkivo = 2

2

1 (Znuaiver: MpooBéTw 1 PNdEVIKO)

2" Cwvn: KOkkivo

3" Cwvn: Kagé
Etmropévwg oxnparidetal o apiBuog: 2 2 0 dnhadn 220 Q.
4" Cwvn: Xpuod = Avoxn 5%
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KaAwdia

MNa 1N dlaouvdeon Twv dIAPOPWY CTOIXEIWY TWV KUKAWNATWY
Mag, Ba xpnoigotroinBouyv €10IKA KaAwdia, TTou gival KAaTGAANAa
yla XpAon pe breadboard kai ovoudgovrail jumper cables.

Arduino UNO

To Arduino UNO Oiabéter 14  wn@IlakoUG  OKPOOEKTEG
€10000u/e€ddou (0 — 13). Otav oI Yn@IOKoi AKPOJEKTEG
XpnoigoTtrololvTal wg ££0d0I1, uTTopoUV va TeBoUv o€ pia atrd duo
karaotdoelg: HIGH (5V) kai LOW (0V).

2T1a TTAQioIa TNG £QApPPOYAS Hag Ba xpnoidoTToIfooupe To Arduino wg pia TTpoypaupaTI(ouEvn
TNYynR yia TNV Tpo@od0oaia Tou KUKAWHATOG. ZUYKEKpPIMEva Ba alotToijooupe évav atmmd Toug
WneIaKoUg aKPOBEKTEG, O OTToiog OTav TiBeTal o€ kKatdoTaon HIGH 1o LED Ba avépel, evw 6tav
TiBeTan o€ KardoTtaon LOW 1o LED 6a of3rjvel.

O akpodékTng yeiwang (GND) Ba Traidel To podAo Tou apvnTIKOU TTOAOU TNG TTNYAG.

KaTtaokeur) KUKAWPATOG

=eKkivape pe 1o Arduino UNO kai éva breadboard étmmwg @aivetal otnv €ikéva. AkohouBoupe Ta
BAuata TTou TTEPIYPAQPOVTAI OTN CUVEXEIQ.
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BApa 1
2uvdéoupe éva LED oto Breadboard 6mwg @aiverar oto TTapakdrtw oxAua. MNMpooéxoupe n

ANOAOZ (+) Tou LED (pakpuU 16d1) va gival eTTavw 01Twg BAETTOUE TO oxrua. H KAGOAOZ (-)
ToUu LED (kovTo T1081) ouvOEeTal KATW, OTN pAya PE TIG TTOAAEG OTTEG.

Uz [ a v
& (i

. o 88

1cse2 T |
-l %/

TX . [\‘

P Msossone? - N
rRx=m Arduino .

BApa 2

2uvdéoupe évav avtioTdrn 220 Q (KOKKIVO, KOKKIVO, KAPE, XPUoO) OTTWG PAiVETAI GTO OXAUA TTOU
akoAouBei. Mapatnpouue 61 cuvdéetal n ANOAOZ Tou LED e 10 éva GKpo TOu avTIoTATN a@ou
MTTAKQV OTnV idIa TTeEVTAda OTTWV.

ooooooooooooooooooooooooo
oooooooooooooooooooooooo

oooooooooooooooooooooooooooooooo
--------------------------------
oooooooooooooooooooooooooooooooo

........ S eseesessvessrsvvssenens
........ E
...............................
................................
........
................................
...............................

QJ ..... voe eveve

BAua 3

2uvdéoupe éva kKaAwdio atmd 1o v GND oTtnv akpiavr o1 TNG YPAPMNAG OTTWY OTTOU £XOUME
ouvoéael Tnv KAGOAO Tou LED. ‘ET1ol, Twpa n KA@OAOZ Tou LED cival cuvdepévn he TN yeiwon

(GND).
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Arduino”

BApa 4

Zuvdéoupe éva kaAwdio ammd To WHPIAKO v 5 Tou Arduino otnv Trevriada oTrwv OTTou €iXaue
BdaAel TO eAeUBePO (eTTAVW) AKPO TOU AVTIOTATN.

Arduino”

‘OAn autr n ypappr onwv givat GND
LA L L L
e s ee eseese eseses seeew

GND

Twpa 10 KUKAwPA €ival OAOKANPWHEVO.

20vdeon Tou Arduino UNO pe Tov UTTOAOYIOTRH

Zuvdéoupe 1o Arduino UNO pe 1o kaAwdio USB og pia atmo Tig USB BUpeg Tou utroAoyIoTh. ZTn
ouvéxela, ekteAouue 1o Arduino IDE. 210 TTapdBupo TTou Ba avoitel TTnyaivoupe OTO PEVOU
EpyaAcia, otnv eyypaon MNMAakéra kai emmAéyoupe Arduino/Genuino UNO.

45



-

9 sketch_dec22a | Arduino 1.35

sketch_dec22a

1 woid setup
2 S/ oput
3

41

5

o wvold loopd
7/ put v
a8

9}

1

Apyeio Emefepyooio Exédio |Epyoheio] BofBao

AuTOPATH Slopdppoidar

ApyaoBErnan aysdiou

AdpBwan K SIKOTIONN O G KO ETLOM Qip OPT L aF
MopokoiodAnon aaplgkhc

Exzbuoypdipog TopLaKh g
WAFIL01 Firtrenvare Updater
ArduBlock

Maokéra: "ArduinofGenuino Una®
o
Get Board Info

MpoypopporaT e "SYRISP mkl"
Mpdupipo Bootloader

Chrl+T

Ctrl +Shift+M
Ctrl +5hift+L

By 0 I AC TEACKET L0V 0
Maarérer Arduino AR

Arduino Yan

Arduino/Genuing Uno

Arduino Duemilanowve or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuing Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduine USE

LilyPad Arduing

AKoXooewg, TTAAI a1Td TO YeEvoU EpyaAcgia, Trnyaivoupe oto OUpa kal emAEyouue Tn Bupa COM
oTnv oTroia éxel ouvdeBei To Arduino
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5 sketch_dec22a | Arduino 1.8.5 o oS S
Apyzio Enslzpyooio Exdfiuo |Epyoszio| BorfBao

SuTOUOTH SuopdppLar Ctrl+T E
ApyeoBeTnan aysfion
sketch_dec22a p q . ﬂ
AidpBuar kwd koo g Ko sy S pT w dr
1 5oidd =e tUp MopokoAouBrnon ospluokns Ctrl +Shift+hd i
2 / / pUt Vi EyeSurypdpog JapLoKn; Ctrl+Zhift+L
3 WYiFi101 Firrraneare Updater
41 ArduBlock
5 Maokér o "ArduinofGenuinog Una” 4
&wvoid loop! Svipe "COME" [ Tapiakéc BGpec
7 v pUt W Get Board Info COM1
B v Coma
g Mpoypoppor e " AVRIEP mkd" I
g 1 Fpdipo Bootloader

wino Uno oto COME

AvdatrTuén mpoypdupatog o€ Arduino IDE

Twpa BpIoKOPaOTE OTO TTAPABUPO PE TO HEYAAO AeUKS AEIO XWPO OTTOU YPAPOUHE TO TTPOYPAHUA
Tou Arduino. Ta TTpoypdupaTa TToU YPAPoupe ovouddovTal «OKiToa» oTnV opoAoyia Tou Arduino
(sketches).

KdaBe Tpdypappa €xel dUo d1adikacieg (UTTOTTPOYPAUUATA ] OJADES EVTOAWY) TTOU TTPOUTTAPXOUV
Kal gival amrapaitnTeg 01O TTPOYPANKA pag: Tn setup() kai Tn loop().

e 2T1n setup Baloupe TIG eVIOAEC TTOU BEAOUE va ekTEAEOTOUV Wia @opd Uodvo.

e 21nloop Badoupe TIG evTOAEG TTOU BEAouUpE va eTavaAauBdvovTal, agou, OTav TEAEIWOEI,

n loop gavapxicel atré Tnv apxh TNG. AuTo cuvexiCeTal HEXPI va aTToouvdEécouue To Arduino
atré Tnv Tdon TPOPOdOCIaAg  va TTATACOUNE TO KOUUTTI Reset.

2T0 TTPWTO TTAPAdEIYUa, YpApoule Eva TTPOYpaUa TTou avaoofrvel éva LED.
Kwdikag

void setup() {
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pinMode (5, OUTPUT); // Opioe o v 5 wg ¢§060

}
void loop() {
digitalWrite (5, HIGH); // Avawe 1o LED
delay(1000); /] Mepiueve 1 SeLTELOAETTTO €500
digitalWrite(5, LOW); // XBnoe 10 LED
delay(1000); // Mepiugve 1 SELTELOAETTTO €6
}

O1 evTOAéG TTOU Xpnoipotroinénkav givai:

e pinMode (... apiBuog Tou v, ... INPUT 4 OUTPUT);

AuTtr} n evtoAf opidel katroio TTiv Tou Arduino w¢ EIZOAO (INPUT) i EZOAO (OUTPUT).
>HMEIQZH: TeAeiyvoupe TNV evioAn Pe TO EAANVIKO epwTnPaTIKO. . pinMode(5, OUTPUT);

o digitalWrite( ... apiBudg Tou v, ... HIGH i LOW);

AuTr n evToAf KAvel To avTioToixo v va Bydadel + (5V) 1l - (GND). O apiBudg Tou TV PTTopEi va
gival atmo 0 wg 13 (avagepouaoTe oTa Yn@iaka Tmv). M.x. digitalWrite(5, HIGH);

e delay(... xpOvog o€ ms);

AuTH n evToAr aTTAG oTauaTdel T por| Tou TTPOYPANKATOG VIO OPICUEVO XPOVO, TOV OTT0I0 SWOAUE
o€ XINooTd Tou deutepoAéTiTou (millisecond 4 ms). M.x. yTopoupe va ypdwoupe: delay(2000);
yia KaBuaTépnan 2 OeuTEPOAETTTA.

e /[ Zx6Ahia

Av BdAoupe 800 KABeTEG TN MIa BITTAa oTnv AAAN, 6,TI akoAouBei o€ ekeivn Tn ocIpd ayvoeital ammd
TOV METAYAWTTIOTH.

Mpodkeirar yia ZXOAIO. Eival onueiwon yia egdg, yia va gag utrevBupidel TI Kavel KABe evToAn oTav
dlaBafoupe PETA ATTO KAIPO TO TTPOYPAM A

E@appoyn 2: AvaBooBrivouus LED ue o radrnua evog KOUMTTIOU

O1 ynoiakoi akpodékTeg Tou Arduino (akpodékTeg 0 - 13 aTo UNO) ptropoulv va Xpnoigotrointouv
eite wg EZ0OAOI gite wg EIZOAOL. MNa va yvwpiooupe Tn XpAon Twv TTIV wg Yn@IoKWY €I000wv
Tou Arduino, Ba TpocBéaoupe oTnv 1" e@appoyn £€va KOuuTri ouvoedepévo ae éva aAAo TTiv. Oco
TO KOuuTTi TTapapével Tratnuévo, 1o LED Ba civar avappévo. MOAIG agrivoupe To KoupTri, To LED
Ba offvel.

Na 1o oKOTTO auTd, Ba XPNOIUOTIOINCOUNE UECT OTO TTPOYPAPMG Hia EVTOAA EAEYXOU:

48



if(...) ... else ... (dnAadn: av(...) ...aAkiwc¢ ...)

péoa oTnv oTroia Ba eAéyxoupe Tnv Katdotacon Tou v EIZOAQY (v 2) kal 6a evepyoTToloUpE
KataAAnAa 1o v EZOAQY (v 5).

EmimrAéov E€apTAparta : Buton, Avriotdrng 10kQ

Buton

TNV €QAPUOYH AUTA XPNOIKMOTTOIOUME YIa TTPWTN Qopd £va kKouuTri Trieong (button).

(a) (B)

Otmrwg @aivetal otnv Eikéva (a), To koupTri trieong d1aBétel 4 akpodékTeg. O akpodEKTEG auTOol
gival ava 2 ouvdedepévol HETAlU Toug (TTAVW-KATW), evwd N didTagn xwpiletal oe dUo aveEdpTnTa
KOuudTIa (O€i — apIoTEPD) OTTWGS PAiIVETAI OTO OXNUATIKO cUuBoAo Eikova (B).

Ortav méCoupe To KOUUTTI, KAEiVEI 0 SIOKOTTTNG KAl CUVOEETAI TO OEEi UE TO APIOTEPO TOU PEPOG.

AvTioTdTng 10kQ (XpWHOTA: KAPE, HAUPO, TTOPTOKAAI, XpUOGO)
MNa TN olvdeon Tou KOuuTTIoU pe To Arduino Ba xpnaigoTroifooupe évav avtiotdarn 10 kQ.

L — i e
IINE

AvTioTdrng 10kQ

KikAwpa
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To apioTepd TUAMA TOU KOUPTTIOU cuvdéeTal aTnv Tpo@odoaia (pin 5 V) kai To 8¢i 0Tn yeiwaon
(GND) péow 1ng avtiotaong 10 kQ, yia ammro@uyf BPAXUKUKAWUATOS OTAV TTATAUE TO KOUMTTI.

MNa Tov éAeyxo TNG KATAOTAONG TOU KOUMTTIOU, OuvO£oude To Oe€i Tou TUAPO OTOV Wn@Ilako
aKkpodEKTN 2 Tou Arduino, TTou Ba xpnoipoTroindei wg €icodog. OTav 1o KouuTri Oev gival TTaTNUEVO,
TO KUKAWWA gival avoikTd, dev UTTApyel peUpa, oUTe KAl TITWon Taong otnv avriotacn Twv 10 kQ.
Apa, o akpodEKTNG 2 cival ouvdedepévog, JEow TG R2, oTn yeiwon Kal gival o duvapikd 0V
(katdotaon LOW). Otav mmaTtnBei 1o KOUUTTi, KAEivEl TO KUKAWUA KAl O OKPOBEKTNG 2 BpioKkeTal
ouvdedepévog o€ dUVaPIKO 5 V, dnAadn atov BeTikG TTOAO TnG TAong TpoYodoaiag (KaTtdoTaon
HIGH).

Kwdikag

void setup() {
pinMode(5, OUTPUT); // Opice 1o mv 5 w¢ é€od0  (LED)
pinMode(2, INPUT); // Opice 1O TV 2 ¢ €ic050 (AIGKOTITNG)

}
void loop() {
if (digitalRead(2) == HIGH) { // Av 0 8IaKOTTTNG €ival TATNUEVOG...
digitalWrite(5, HIGH); // Avawe 1o LED
}
else { /] ... QAAIGG ...
digitalWrite (5, LOW); // IBnoe 10 LED
}

}

H véa evroAn sivai:
+ digitalRead(... mv);

AlaBdalel Tnv KATAOTOON TOU TV TTOU ava@époupe oTnv TrapévBeon. T.x. n  €vioAn:
a=digitalRead(2);

d1aBdadel TNV KOTAOTOON TOU TTIV 2 KOI TRV aTToONKeUEl 0Tn YETABANTA a.

ZTdon yio OKEYN

Mrtropei Katroiog va B€ael To epwTnua: «lMaTi va un ouvdéooupe atmAd TO KOUMTTI O€ o€Ipd UE TOV
avTioTatn kai 1o LED kai va Ee@opTtwBoupe kai To Arduino; MaA Ba Asitoupyei To KUKAwPA PE TOV
id10 TPOTTO.». AUTO €ival cwoTd, AAAG £xovTag WG «evdIApEco» TO Arduino, HTTOPOUNE VO KAVOUE
QUTOMOTIONOUG OTTWG; Na TTatdue To KouuTTi oTiydiaia kail To LED va avéper yia opiopévo xpdévo
Kal JETA va OBAVEL, OTTWG OTO PWG VOGS KAIHAKOOTOCIOU TTOAUKATOIKIOG. AUTO Kal TTOAAG GAAQ
MTTOPOUV va yivouv uévo av €xoupe otn 81a0gor pag €va PIKPG uTttoAoyioTh 6TTwg 1o Arduino.
Xwpic va aAAafoupe 10 UAIKO (hardware) ptmopouue va aAAdGEoupe Tov TPOTTO AEITOupyiag HeE
aAAayég oTo Aoyiopikd (software).
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E@apuoyn 3 : Pavdpia kukAopopiag

H epappoyn Tou Ba avatmTuyBei Ba TTpocopoiwvel TN AeImroupyia evog gavapioU KUKAOQOPIag yia
auTokivnTa.

2uykekpiyéva, Ba xpnoigotroinBouv Tpia LED (kékKivo, TTOPTOKAAI, TTPACIvo), Ta oTroia Ba
avdpouv evaAAGE pe TTPOKABOPIOUEVES DIAPKEIEG.

ESapTAuara

Arduino Uno, Breadboard, 1 kékkivo LED, 1 toptokaAi i} kitpivo LED, 1 tmpdoivo LED, 3
avTioTaoelg Twv 220Q kai 4 KaAwdia.

KikAwua

i

2Tn ouvéxela, ypd@OoulE TO TTAPAKATW TTPoypaupa oto Arduino IDE yia va Asitoupyfiooupe Ta
pavapia:

H kaivoUpyia evioAr TTou Ba OgiTe 0TO TTAPAKATW KWAIKA €ivai N

Int ...; OpiCel yia aképaia PeTaBANTA

51



Kwdikag
intledRed =11;
int ledOrange = 10;

int ledGreen =9;

void setup() {

pinMode (ledRed, OUTPUT);
pinMode(ledOrange, OUTPUT);
pinMode(ledGreen, OUTPUT);

}

void loop() {

/] KOKKIVO yIa 3 S6LTELOAETTTA
digitalWrite (ledRed, HIGH);
digitalWrite (ledOrange, LOW);
digitalWrite (ledGreen, LOW);
delay(3000);

/] TTPQOIVO yia 5 SeLTELOAETTTA
digitalWrite (ledRed, LOW);
digitalWrite (ledOrange, LOW);
digitalWrite (ledGreen, HIGH);
delay(5000);

// TTOPTOKAAI yia 1 SELTELOAETTTO
digitalWrite (ledRed, LOW);
digitalWrite (ledOrange, HIGH);
digitalWrite (ledGreen, LOW);
delay(1000);

}
E@appoyn 4: RGB LED

Oa avakoAUWOUE TIG ATTOXPWOEIG JECT aTTO TNV TEXVOAOYia XpnoiyoTrolwvTag éva LED AauTréki
TUTTOU RGB.
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To RGB LED xpnoiyoTrolei wg BACIKA XPWHOTA TO KOKKIVO, TO TTPACIVO KAl TO YTTAE PE TA OTTOIa
MTTOPED va yivel N KwdIKoTToinon OAWV TwV XPWHATWY TToU gugavifovtal o€ pia 08ovn. ZTnv
wnolak €KO0ON TOU XPWHOTIKOU autoU POVTEAOU KABE XpwHa UTTOPED va TTapacTaBei pe pia
TpIada aplBuwy atd 0 €éwg 255. To povrého BacifeTal oTo yeyovog OTI OTav pia 0Bovn dev
EKTTEPTTEI QWG EPPaViCeTal Jaupn. Ta UuTTOAOITTA XpwuaTa dNPIOUPYOUVTAl HE UTTEPBECN TWV TPIWV
Baoikwyv pe ouykekpIpEVn avaloyia. To oToIxeio auTo dev £xel SUO HOVAXA OKPOOEKTEG OTTWG £va
TUTTIKO AauTTaKI LED. AVvTIBETWG £XEI TEOOEPIG AVIOOUWYEIG OKPODEKTEG OTTOU, O HOKPUTEPOG Eival N
KGBodo¢ TTou CuVvOEETAI OTNV YEIWON, Kal 01 UTTOAOITTOI OKPOOEKTEG AVTIGTOIXOUV OTO KOKKIVO,
TIPACIVO KAl JTTAE XPWHO OTTWG QPaiveETAl OTO TTAPAKATW OXAMC.

Yt

LED Aaptrdxki T0trou RGB

E¢apTAparta :
Arduino Uno, Breadboard 3 avtiotdoeig 220Q, 1 LED Aautrdaxi Tutrou RGB, kaAwdia
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KikAwpa

Kwdikag

void setup()

{
pinMode (6, OUTPUT);
pinMode(5, OUTPUT);
pinMode (3, OUTPUT);

}

void loop()

{

analogWrite (6, 255); // To TTowTO VOLUELO TNG Tpiadag RGB
analogWrite(5, 0); // To 6e0Tepo voLuepo TNG TpiIadag RGB
analogWrite(3, 0); // To 1pito vovuegpo NG Toiadag RGB
delay(10); // KaBvoTépnon yia Tnv BeATiooon TNG ToOCOoU0IoNG

}

To mpéypapua «RGB AauTtTdki», £XEl TTPOYPAUMATIOTE JE TETOIO TPOTTO £TCI WOTE TO AAUTTAKI VO

EXEl KOKKIVO XpwHa apou £xel xpnoigotroindei n 1pidda (255,0,0). Me tnv aAAayr Twv apiBuwv

QuTWYV Ba PTTopOUV va dOKIUACTOUV O BIAPOPETIKEG ATTOXPWOEIS TOU PWTOG.

Mrtropeite va @Tiagete MwB ? Kitpivo ? AcTtrpo ? 16 EkaTtopuupia XpwHaTa YTTOPEITE. ..
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E@apuoyR 5: Autépata @uTta

2Ta TTAQioIa TNG €QAPPOYAS QUTAG O HabnTég Ba €xouv TNV EUKAIPIa va KATOOKEUAOOUV £vav
a1I00NTAPA PWTOG PE TN XPNON EVOG GWTOAVTIOTATN. ZTn CUVEXEIQ, Ba XpNOIUOTTOINCOUV Jia atrd
TIG avaAoyIKEG e10680oug Tou Arduino yia TRV avayvwaorn Tng TIWAG Tou aioBntipa. H epappoyn TTou
Ba uAotToinBei, Ba avdapel autdpaTta éva LED, 6tav Ba YEIWVETAI O QWTIOUOG TOU XWPOU.

ESaptAuara

Arduino Uno, Breadboard, ®wtoavTioTdtng, Kokkivo LED, avtiotaon 220Q, avtiotacn 10KQ,
KaAwodla.

KikAwua

R2
220Q

ED2
B (633nm)
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Kwdikag
int a; /] €6cd 6a kpataue TNV TiPn oL §1IaBAloLUE ATTO TOV PWTOAVTIOTATN
float b; /] €8¢ Ba arroBNKeLOLE TNV TACN TTOL £XEl O PWTOAVTIOTATNG OTA AKOQA TOL
float c; // €8¢ 6a armoBnkeLOLKE TNV TIUN TNG AVTIOTAONG TOL PWTOAVTIOTATN
intd; //e5¢d Ba amoBnkebTOLUE TNV TIUN-OPIO TTAVE ATTO TNV orToia 6a avaBouvue To LED
void setup() {

Serial.begin(9600); /] ekivaue TO TeIpPIAKO UOVITOP ToL Arduino IDE

d=500; // Tiun mave amo tnv orroia 6a avaBouue 1o LED
pinMode (6, OUTPUT); // 1o v 6 Ba givai ) EEOAQX mou 6a cuvvééoouvue To LED
}

void loop() {

a=analogRead(A0); // SiaBace Tnv avaAoyikn eicodo A0 kai BAAE TNV Tiur oTnv A
Serial.print("Tiun:");  // QMEKOVIOE TNV TIUN TNG Q OTO OEIRIAKO WOVITOP ToL Arduino IDE
Serial.print(a);

Serial.print("\t");

b=a*5.0/1023; // vTTOAOYICE TNV TIUN TNG TAONG OTA AKOPA TOL PWTOAVTIOTATN
//{avTioToixia: 1023 --> 5V)

Serial.print('Taon: ");

Serial.print(b);  // ameikovioe TNV TiUnN TNG TA0NG

Serial.print(" V \t");

c=b*10.0/(5-b); // LITOAOYICE TNV QVTIOTACN TOL PWTOAVTIOTATN O¢ KQ

Serial.print(c);

Serial.printin(" kQ");

iffa>d) // av nTiun Tou a gival yeyaAvtepn amo to d (0pio)
digitalWrite (6, HIGH); // avawe 10 LED

else // aAAicdg

digitalWrite (6, LOW); /] ofnoe 10 LED

delay(500); /] repiueve €6w 0,5 SeLTELOAETTTO

}

Néeg evToAég TTOU XpnoigoTToIndnkav:
XPNOIUOTTOINCAUE MIa EVTOAR avayvwaong yia avaAloyikr] €i00do:

e analogRead(A0): Autrj diapadel Tnv avaloyikf eicodo A0 kal Sivel pia TINA HeTagu O Kai
1023, Trou avTioToIxEi o€ Tadon a1d 0 we 5V.
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XpnaolgoTroinoape KAToIEG EVTOAEG yia To Serial Monitor Tou Arduino IDE.

e Serial.begin(9600); Autr &ekivasl Tnv emmKoIvwvia petagu Arduino kai Serial Monitor oto
IDE. To «9600» eival n Taxutnta etmkoivwviag (9600 bps).

e Serial.print(....); AuTA TUTTWVEI OTI £XOUPE OTNV TTapEVOEDn.

e Serial.printin(....); AuTr TuTTWVEl OTI €xoupe oTnV TTapévoeon kKal META aAAdlel ypauun
(oTéAvovTag évav adpaTo XapoKTAPA «aAAQYAG YPAUMKNAGY)

ZTdon yio OKEYN

Mou Ba ptTopoUcE va xpnoIdoTToINBei auTr n TexvoAoyia?

Oa gixe OeTIKO ATTOTUTTWHA OTNV EVEPYEIAKA KaTavaAwaon ?

Ta dnuoTIK& QWTa OTN TTEPIOXT 0aG avaBouv KaBe pépa Tnv idla wpa ?
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Mapadeiyparta

‘ESutrvn M6An

Mpiv geKIVAOOUUPE TNV KATAOKEUR Mag, Ba
ATav KOAG va a@IEPWOOUNE apXIKA Aiyo
XPOVO YIa va oXeDIAO0UUE OE £va XAPTOVI TN
OIKIl MAG MAKETA KAl va OTTOQOCICOUME Th
dlaudépewaon Tou BEAoupe va €xel n TTOAn
Mag. Edv xpnoigotroloUpe €TOINN MOKETA,
AQPIEPWVOUE Aiyo XpOVO yia ThV TTApaATpnon
Kal To OXedIaoPO TNG MOKETOG, WOTE va
avayvwpioouue Ta KOMMATIO TTOU
arreikovifovtal, TTwg eival dounpévn KTA. To
onueio autd eival kouPikd kabw¢ pTropei va  Image credit: T.2uupvakng,
amoteAéoel  agopun  yia  avaTTuén 18wy, To  STEMpowering Youth
Aeyouevo  brainstorming.  wg  BéAoupe va

KATAOKEUAOOUE TA OTTITIA, @avApIa, TTECOOPOMIa KAl GAAQ aToIXEia TNG TTOANG Pag

Qg UAIKd yia TNV KATAOOKEUR Ba ptropoucav va XPnoidoTroinéouy :
XpwpaTioTd xaptovia Kal XapTOKOUTa
TEUTTEPEG 1) VEPOUTTOYIEG

YANKG pakéTag (Trx 0evTpakia), autokivnTakia, EUAIva kaAaudkia (couBAdkia), EUAAKIQ
TTaywTou, WaAidla, KoTTidia, XapToTalvieg, TOTOA BEpoKOAANCNG Kal KOAAQ OTIK yId TN
oTAPIEN TWV KATAOKEUWV.

EVOAANOGKTIKG yia TNV KATAOKEUA Twv OTTITILWV Ba ytropoucav va XpnoiyoTroinbouv £Tolua
templates 61TTw¢ auTd TTOU TTPOTEIVOVTAI OTN CUVEXEIA. EAV XpNOIJOTTOINCETE £TOIUN
MOKETQ OTTITIOU Ba XpelaoTeite: WaAidl, KOAAQ, Talvia ) TTIoTOAI BEpUOKOAANONG YIa TV
KOAANCN TWV TUNPATWY TOU.

EktéAeon SpaocTtnpidoTnTag
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Ta BAMATA KATOOKEUAG TOU OTTITIOU PE XPHON MOKETAG TTEPIYPA@OVTAl AVOAUTIKA
TTOPAKATW:

1 KéBoupe 10 template pe To avaTITUYPA TOU OTTITIOU KAl TOOKICOUUE TO XApTOVI OTA
KatdAAnAa onueia yia va otabei To oTriTl 6p6io

2. KéBoupe ta mapdBupa yia va dlakpiveTal EUKOAQ TO QWG TTOU £XOUNE TOTTOBETNOEI
Méoa oTo oTTiTI Kal Ba avawel éTav TTEcElI TO OKOTADI

3 KoAAdpe oTpatnyikd Ta onueia TTou XpeIGovTal yia va PEIVOUV 01 TOiXOIl TOU OTTITIOU
EVWHEVOL.

[Na TNV KATAOKEUNR TWV KTNPIWV PTTOPEITE va £XTE KATA VOU TNV TTPOCOU0IWCN dNUOCIWV
KTNPiWV EKTOG ATTO OTTITIA, XPNOIMOTTOIWVTAG KAl AAAA UAIKG KTOG aT1TO Ta templates 1Tou
TTAPEXOVTAI, OTTWG KOUTIA SNUNTPIOKWY YIA VOOOKOMEIX K.O

2TOUG TTAPOKATW EEWTEPIKOUC aUVOETOUG Ba Bpeite didpopa TTapadeiypaTa
AVATTTUYUATWY VIO VA TUTTWOETE QUTA TNG ETTIAOYNG 0AG 0€ ATTAO XAPTi 1] XAPTOVAKI
divovtag pia véa dnuioupyikr) dIA0TAON OTIG HOKETEG OAG.

Links

https://www.google.com/search?channel=crow5&client=firefox-b-d&qg=house+template

https://i.pinimg.com/originals/43/b2/c5/43b2c5323e82b069b430edcc61958c3a.jpg
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WOTE O€ XAPTOVI

EKTUTT

Ko6Boupe aTig gupumayeig ypappég. ATAuwvoupe oTig SIaKeKKOUEVES Ypappés. Koldape Badoviag k6Aa oTig
ykp1 Trepioxég. O aTuhog TUAiyeTal og KUAIVEpo.

270 0TOAO avoiyoupe 6TTolEC TPUTTEC BEAOUME (YKpI KUKAOI) yia KaAwdia avaloya he To av Ba BAAoupe oTo
oTOAO Kal pavdap! TTECWV Kal TTou.

Mpwra Badoupe Ta LED oTig 1pUTIEG, KAVOURE TIG guvdETelg aTa LED pe koAANTApI Kai Kahdl, TTEpVAPE TIG
KaAwdlwaelg amod Tnv Tiow TpUTTd, dokigaloupe av avapouv kal JETd kAgivoupe To @avapl. MmopoUpe va 1o
kAgiooupe kai pe KOANTIKA Talvia avti kKOAAAG yia va avoiyel oe TrepirTwaon BAGRNG.

To @avapi TpoopileTal va oTepwBei 1o £dagog He TOTOM OIAIKOVNG.

davdapia KUKAo@opiag



61



40 Mdlnua : AiocOnTRpeg kal MNMepipepeiakda

To Arduino pia nAeKTPOVIKA TTAAKETa TTOU dEXETal Kail ivel peUpa. Ta did@opa peUPATA TTOU
OEXETAI UTTOPOUV VA PETAPPACTOUV aav TTANPOPOPIES yia To TTEPIBAAAOY, Kal JE Ta peUPATA TTOU
Oivel va evepyei, 6TTWG TNV £XOUME TTPOYPAM UATIOEL.

2€ auTo TO KEPAAaIO Ba padBoupue Ta BacikKd eEAPTAMATA IO va dEXOUAOTE AAAd Kal va
EVEPYOUNE Pe TO Arduino

E@appoyni 1: Métpnon Yypaciag OeppoKpaciag Kal ZEIPIOKHA TOUG ATTEIKOVION

AioOnTipag Yypaoiag kai Ogppokpaciog

O DHT-11 cival aioBntipag 1Tou XpnOIYOTIOIEITAI I TNV €UPECN TNG OXETIKAG Uypaciag Kai
Bepuokpagiag oTov Xwpo, atroTeAsiTal amrd yia ueTaBAnTh avriotaon TTou n TiuA TNG aAAdlel o€
ox£0n ME TNV BEpUOKPATia Kal VA TTUKVWTN TTOU JETARAAAEI TN TTUKVOTNTA TOU O€ OXECN ME TNV
uypaacia Tou a€pa TTou TO TTEPIRBAAAEL.

To mpwTo pin atmmd apioTepd oTn Tpo@odoaia, To deUTEPO pin (data) oe pia wneiokA €icodo, To
TpiTO OtV ouvdéeTal katrou (NC) kai To TeAeuTaio Oe€IG OTnV yeiwan.

TexvIKEG TTANPOPOPIEG:

Mnyn : 3-5vV

MéyioTo pedpa: 2.5mA

Yypaaoia: 0-100%, akpieia 2-5%

O¢puokpaaia: -40 péxpl 80°C, akpifeia £0.5°C

DHT11 pins
-
3 vcce v » -
2 DATA .’ .. & @
 d
3 NC & .
4 GND
1
2
3
4
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AilodnTiApag Beppokpaciag kal vypaciag DHT11
ESapTipara
Arduino UNO, Breadboard, DHT11, kaAwdia jumper
ZuvdeouoAoyia

Karaokeudfoupe To KUKAwPA OTTWG OEiXVOUV 01 TTAPAKATW EIKOVEG:

fghi

abcde

Kwdikag
#include "DHT.h" // BiBAI0BNKN aicbntnpwv
#define DHTPIN 2
t#tdefine DHTTYPE DHTI11 // NMpocéiopioudg ToTTOoL aiobntnoa SnAaédn o DHT 11
DHT dht(DHTPIN, DHTTYPE);
void setup() {
Serial.begin(9600);
Serial.printin("DHTxx test!");

dht.begin();
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void loop() {
delay(2000); // Avauovn 2000 Se0TEQOAETTTCOV UETAED TWV UETPNOEWV
float h = dht.readHumidity();
//Na va siaBaaorei n Tiun 1nG bypaaociag xpealovral 250 XINOOTA TOL SEVLTELOAETTTOU!
float t = dht.readTemperature();
//AiaBaletal n Bepuokpacia oe Babuoug KeAaiou (rpoetmiAoyn)
float f = dht.readTemperature(true);

/] EAeyxocg av karoia Tiun éxel armoTuxel va SdiaBaotei (mpoomabovrag éava va
SiaBaorei).

if (isnan(h) | | isnan(t) | | isnan(f)) {
Serial.printin("Failed to read from DHT sensor!");
return;

}

Serial.print ("Humidity: ");

Serial.print (h);

Serial.print (" %\t");

Serial.print ("Temperature:");

Serial.print (t);

Serial.print (" *C");

Serial.print (f);

}

Otav xpnoigotroinBei cwoTd n e@appoyn Ba TpéTel va avTikpilete aTo serial Monitor Ta
ATTOTEAECUATA TTOU QaivovTal OTNV TTAPAKATW EIKOVA.AUK

' Autoscroll

Echo

, Temp: 29.60 Celsius

[l S
i

S S

O ® ®© © ® O
T
3




MepaiTépw 10££G TTPAKTIKAG EQAPHOYNG OTNV TASN pE TOUG aIoONTAPES BEPpIOKPATiag Kal
uypaociag.

O DT11 cival TTOAU €UXpNOTOG KOl UTTOPEl va XPNOIKMOTTOINBEl he pia TTANBWPA EQOPUOYWV.
MrTropei va XpnoiuoTToIinBei wg To BEPPOUETPO PIag TAENG. MTTOPOUV 01 JaBNTEG VO KOTAOKEUAOOUV
éva OIKO ToUG BEPPOKATTIO KAl VO KATAYPAPOUV TV BEpUoKpaacia eviog Tou BepuoknTriou yia va
MTTOPOUV va dlac@alicouv To 0TaBepd KAipa. MtTopouv akéun va cuvdudoouv o1 JabnTég TOUG
a100NTAPESG BEPPOKPATIag Kal uypaaciag Kal va @TIAEouUV TO SIKO TOUG JETEWPOAOYIKO GTABUO Kal
va €Xouv Ta OIKA TOUG PMETEWPOAOYIKA Oedopéva.

E@appoyn 2: Métpnon AméocTaong Kal atreikévion oto Serial Monitor
O AioOnTipag ArooTaong

O HC-SR04 civar évag aioBntipag amméotaong utrepAxwy. OTTwe @aiveTral Kal aTnv TTapaKaTw
€IKOVa OI1aBETEl Evav TTOUTTO Kal éva OEKTN UTTEPNXWYV, Kabwg kal 4 akpodékTeg. O1 U0 akpiavoi
akpodékTeg VCC kai GND, xpnoigotroioUvTal yia TNy Tpo@odoaia Tou aiocBnTApa kal cuvdéovTal
otnv 1éon (5V) kai Tn yeiwon avrioToixa. O akpodékTng Trig XeNOIYOTIOIEITAI YIa TNV €KKivnon TNG
dladikaoiag pETpnong kal 0 akpodEkTNG Echo xpnoiyoTtroicital yia Tnv €000 TOu ATTOTEAEOUATOG.
O1 duo auToi akpodEKTEG oUVOEOVTAl O dUO WNPIaKEG akideg (TTIv) Tou Arduino.

AiodnTApag HC-SR04

Mwg AsiToupyei;

MNa va ¢ekivrioel n d1adIKaoia TNG ETPNONG, TTPETTEI va OTEIANOUNE OTOV aKPOSEKTN Trig évav TTAAPO
High pe didpkeia Touldyiotov 10 psec. MOAIG o aioBnTAPaG AGBEI TO Orjua EVEPYOTTOINONG, OTEAVEI
a1rd TOV TTOUTTO pia akoAouBia utrepAxwyv. OTav ol UTTEPNXol CUVAVTACOUV KATTOIO E€UTTOOIO0
QVTAVOKAWVTAI KAl ETTIOTPEQOUV TTPOG TOV AIoONTHPA, OTTOU Kal aVIXVEUOVTAI aTTd TO OEKTN. TN
ouvéxela, o aiodnTipag Byadel wg £€0do oTov akpodékTn Echo évav TaApd HIGH. H didpkeia Tou
TTAAUOU €ival ion PeE TO XPOVO TToU TTEPACE ATTO TN OTIYMA TNG EKTTOUTTIAG TWV UTTEPAXWY, MEXPI TN
Awn TG avdakAaong. H euBéAcia Tou aioBntipa autoul gival 2cm €wg 4 uéTpal
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Nwg utroAoyideTal n aréoTOON ATTO TO EUTTODIO;

To Arduino pe KATGAANAEG evTOAEG peTpAEl TN BIdpKEIa TOU TTAAPOU TTou Byddel wg €6odo o
alo0nmpag, éoTw duration. Me dedopévo OTI o1 UTTEPNXOI TALIBEUOUV PE TV TaXUTNTA TOU fiXou
(340m/s = 0,034cm/us) kal pe Baon Tov TUTTO TNG TaxUTNTAG (U=s/t), av distance cival n amréoTacn
aTro TO EUTTODIO EXOUME:

distance = 2 0,034 = duration duration
0,034 =— < distance = ~
duration 2 59

H diaipeon pe 1O 2, TTPOKUTITEI ATTO TO YEYOVOGS OTI N SIAPKEIA TOU TTAAPOU QVTIOTOIXEI OTO Xpdvo
TTOU £Kavav Ol UTTEPNXOI VA TTAVE PEXPI TO EMTTODIO KAl VA Yupioouv TTicw oTov aiodntrpa. Apa n
ammoéoTacn TToU KAAUTITOUV Ol UTTEPNXOI OE AUTO TO XPOvo, €ival n dITTAACIA ATTd AUTAV TTOU
BéAoupe va utToAoyioouE.

2NV e@appoyn autn Ba peTpdue atmdéoTacn aTrd KATTOIO AVTIKEIMEVO JE TOV AIGONTAPG UTTEPHXWV
Kal Ba Tnv gpgavioupe o1o Serial Monitor Tou Arduino IDE.

ESapTApara

Arduino UNO, Breadboard, HC-SR04 (a100nTipag atréoTaong Je utreprixoug), KaAwdia jumper

KikAwpa

Kataokeud{oupe TO TTAPaKATW KUKAWUA:
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Arduino”

Kwdikag

int echoPin =12; // Echo Pin

int trigPin = 13; // Trigger Pin

int maximumRange = 200; // Maximum range needed
int minimumRange = 0; // Minimum range needed

long duration, distance; // Duration used to calculate distance

void setup() {
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
Serial.begin(9600);

}
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void loop() {

digitalWrite (trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

//YTToAoyiouog armooraong (o€ cm) Baci{ouevol oTny TaxOTNTA TOL NXOUL.
distance = duration/58.2;

if (distance >= maximumRange | | distance <= minimumRange){
Serial.printin("EKTOG opiwVv");

delay(100);

}

else {

Serial.printin(distance);

delay(50);

»

//KaBuaoTépnon 50ms mpiv TNV EMOUEVN AVAYVON
delay(50);

}
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E@appuoyn 3: ZepBopunxXaviopog TTou TTEPIOTPEPETAI SESIA apIoTEPA
ZepBopnxaviopog/ Servo

O oepBounxaviopog (servo) eival pia unxaviky d1dtagn TTou TTEPIOTPEPE! €va PIKPO TTAGOTIKO
Bpaxiova otnv emBuunt) amd eudg Béon. H ouvnBng xprion oepPopnxaviouwy cival o€
TnAekaTeuBuvopeva PovTéAa. Eival o o eUKOAOG TPOTTOC VA KIVIICOUUE «EPTTPOG TTICW» KATTOI0
MNXAVIKO PEPOG R va TO TTEPIOTPEWOUUE. ZuvRBwG, Ta TIEPICCOTEPQ €idn oepBopnxaviouou
oTpépovTal amd undév Ewg 180 poipeg. QOTOCO UTTAPXOUV KAl PNXAVIOPOI TTOU UTTooTNnPifouv
MEXPI Kal TIG 360 poipeg.

ZepBounxaviopog (servo)

O oepPopnxaviopog €xel 3 aKPOBEKTES yia aUvOEDH. ZuvhRBwG €ival XpWUATIOPEVA T AVTIOTOIXA
KaAwdia wg €¢AG: kKagé (GND), kOkkivo (+5V), TTopTOKaAi (Orpa xEIpiopou, €icodog Tou

ogppounxavicuou).

‘Eva Tuttiké servo cuvodeletal ammo Bpayxioves (ouvBwg atmo
AeukoUg TTAQOTIKOUG , o€ OIAQopa OXNUOTA: CTAUPOEIDN,

PaBdouop@o pe dUO OKEAN, PaBOOUOPPO e Eva OKEAOG), BideG.

Na Tov EAeyX0 Tou oepPounxavicuoU TTPETTEI VO OTEAVOUE Eva

onpa pe TTaApoug petaBaliduevou xpovikoU TAdToug (PWM
Pulse Width Modulation). Auté gival apkeTd €UKOAO va yivel Pe

10 Arduino pe Tn BonBeia Tng avriotoixng PiIBAIOBAKNS Servo.

ESapTApara
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Arduino UNO, Breadboard, Servo, kaAwdia jumper.

KukAwpa
COUNO
Arduino”
Kwdikag

#include <Servo.h> // XoutrepidaBe 1n BIBAIOONKN ToL TePPRO
Servo myservo; // AnuiobpynoE Eva QVTIKEEVO TOTTOL Servo

int s=1; // To Bnua (uoipeg) mov 6a avéavouue TN 6£an ToL TEPPRO O KABE eTavaAnyn

void setup()

{
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myservo.attach(9); // ZxetileiTo oépPo ueTO TIIV 9

void loop()
{
for(int i=0; i<=180; i=i+s){
myservo.write(i); // Topice Tov afova Tou servo atnV Tiun i

delay(15); // Mepiueve Aiyo yia va yvpioe To servo aTnyv Tir TToL BéAovue

}
for(int i=180; i>=0; i=i-s){
myservo.write(i); // Topice Tov afova Tou servo oTnv Tiun i

delay(15); // MNepiueve Aiyo yia va yopicel To servo oTnv Tiun oL BEAoLUE

}

E@appoyni 4 : 006vn LCD pe ouvdeon 12C kai “Hello world!”

H 006vn LCD

H 086vn LCD 16x2 civar pia 086vn Tou aTtreikovilel 2 oeipég Twv 16 xapaktApwyv. Epeig
XPNOoIJoTrolouue Hia 086vn LCD ue emkoivwvia 12C. H ouvdeon pe autd 1O TTPWTOKOAAO
ETTIKOIVWVIOG atraitei Jovo 4 kKaAwdia petagu Twv OU0 CUOKEUWV TTou avagépaue: +5V, GND,
SDA, SCL.

RECDEFGHI JKLMNOP

abocdefahiJdk lmnopP
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TNV €Qpappoyr auTh epgavifoupe otnv 080vn To YVWOoTO UAVUUA TTPWTOU TTEIPANATIONoU «Hello
world!”.

E¢apTApara
Arduino UNO, O66vn LCD I12C , KaAwdia jumper

KikAwpa

Kwdikag

/] 12C LCD screen demo

//Compatible with the Arduino IDE 1.0

//Library version:1.1

#include <Wire.h>

#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C Icd(0x27,16 ,2); // set the LCD address to 0x27, set 16 chars and 2 line

void setup()

{
Icd.init(); // initialize the Icd
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// Print a message to the LCD.
lcd.backlight();
Icd.setCursor(1,0);
lcd.print(" Hello, world!");
Icd.setCursor(0,1);
Icd.print(" 12C LCD screen.");

void loop()

{
}

2 € TEPITITWON TTOU N 066vn dgv AsIToupyei
1. EAéyETE TIC OUVOEDEICSE! i
2. BePaiwBeite 11 Ao TNV TOW PEPIA TN 086VNC Ta SUO TTIV Eival BPAXUKUKAWHEV Ciste: -
3. MepIoTPEWTE TO TTAOOTIKO TTOTEVOIOUETPO VIO VO PUBUICETE T QWTEIVOTNTA TNG 086VNG iske!

E@apuoyn 5: AioOnthpag Yypacioag edd@oug

O aio8nTpag uypaciag eddgpoug amoteAeital “EEL YT le YLy g1/ 1 4
atré dUO AVIXVEUTEC TTOU UETPOUV TOV OYKO SENSOR®

TOU veEPOU 0TO £€6a@og. O1 U0 avIXVEUTEG
ETTITPETTOUV OTO NAEKTPIKO peUua va TTEPAOEI
péoa atrd To £€8a@og Kal, avaloya Pe Tnv
avTioTaor Tou, HETPA TO ETTITTEDO UYPACIOg
Tou £0APOUG.

Tutorial

Otav uTTdpxEl TTEPICOOTEPO VEPOD, TO £5APOG
METOQEPEI TTEPICTOTEPO NAEKTPICHO, TTPAYUA
TTOU onuaivel 0TI N avtiotaon Ba eivai
MIKpOTEPN. 'ETOI TO £TTiTTEDO LY pPACiag Ba gival
uwnAoTePO. To Enpd £€6a@og PEIWVEl TV
aywyipoTnTa. ‘Etol, étav uttdpxel Aiyotepo
VEPOD, TO £00QPOG PETAPEPEI AIYOTEPO NAEKTPIOUO, TTPAYHA TTOU Onuaivel OTI £XEl JeyaAUTeEPN
avTiotaon apa To eTTimedo uypaaciag Ba gival xaunAdTepPo.

E¢apTtApaTa
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Arduino UNO,a108nTApag uypaciag edapoug , KaAwdia jumper

KikAwpa

O & M U A DT O M~ 8 WV > MMN A0
aaaaaaaaaa

DIGITAL (PUls~) =

T OO0

Arduino”

uuuuuuu
------

Kwdikag

#define SensorPin A0
float sensorValue = 0;

void setup() {

Serial.begin(9600);

}

void loop() {

for (inti=0;i<=100; i++)

{

sensorValue = sensorValue + analogRead(SensorPin);
delay(1);

}

sensorValue = sensorValue/100.0;
Serial.printin(sensorValue);
delay(30);

}
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MNa k&Be pétpnon TG uypaaciag Tou eddgoug, Aapape katd péoo 6po 100 dedouéva aiodBnTApWV
yla va Kavoupe Ta dedopéva TTio oTabepd Kal akpiph.

| Send

10363 7
434 .38
485.11
486.04
486.91
437.57
43852
489,34
439.390
450.31
451 .34
452 .28
192 .35
493.32
454 .50
485 .50
495.24
49643
E@apuc |as7.0%

498 .03 W

O a100r [J Autoscroll [] Show timestamp MNo Iine ending - | | 9600 baud | Clear output
TTOU UTTI , S , , i o
MTTOPOUME VA £XOUME MIO EIKOVA TNG OTABUNG TWV TTOTAUWY OTTWG ETTIONG KAl VO EEPOUNE av
£Bpexe 1o Bpadu €101 WOTE va Pnv TToTifoupe av Oev XpeladeTal EE0IKOVOUWVTAG GNUAVTIKOUG
UBATIVOUG TTOPOUG.

2-5V
O GUYKEKPIPEVOS aIoONTAPAC ¥ operating Voltage
OTAOUNG vepoU TTOU Ba
XPNOIUOTTOINCOOUNE m_‘
AeiToupyei ye Baon TNV Vo - m_‘
MeTaBOAN TNG avTtioTaong,
TTEPIEXEI TTAPAAANAES
AYWYIUES YPOAUPEG TTOU =
ouvoEovTal JE TN YEiwon Kal
gival oTnv TpaydaTikéTNTa N d1adpour ToUu NAEKTPIKOU PEUUATOG. TO vePO gival KAAOG aywyog,
OTTOTE OTAV AUTEG O1 YPAUUEG €ival Jéoa OTO vePD, Ba BPaxUKUKAWVOVTAI KAl N avTioTaon Tng
Movadag Ba pelveTal.

2TEPEWVOVTAG TOV AICONTHPa 0TO doXEio UypPOU, N WETABANTA avTioTaon pubpifeTal o€ pia
OUYKEKPIYEVN TIUA PE BAon TN oTdBUn Tou vepou. O aioBNnTAPAG YETPA AUTHV TV avAAOYIKA
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avrtioTaon kai Tn oTéAvel oto Arduino. To Arduino xpnoIdoTrolei auTthv TNV TINA atreudeiag
METATPETTOVTAG QUTAV TNV TIMA O YnPIaKo TT000.

AUTOG 0 a100NTHPaG OTABUNG vePOU €xel 3 akideg. 2 gival yia Tpogodoaia (+), ouvdeon oTo +5V
Kal yeiwaon (-), ouvdeon Pe Tov akpodEKTN yeiwang Tou Arduino. H dAAn akida (S), eival n
avaAoyIkr akida e€6dou.

ESapTAuara
Arduino UNO, a108nTipag otdBung vepou , KaAwdia jumper

KikAwpa

gxmm Arduino

Kwdikag

const int analog.
int sensorValue = v;

void setup() {
Serial.begin(9600);
}

void loop()

{

sensorValue = analogRead(analoginPin);
Serial.print("Sensor =");
Serial.print(sensorValue*100/1024);
Serial.printin("%");

delay(1000);
}
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Mpoékraon : Zuvayepuodg Bpoxng

MTTOpEiTE £TTIONG VA XPNOIKMOTIOINOETE TOV AIOBNTAPA OTABUNG VEPOU YIA VO AVIXVEUCETE TN
Bpoxn ue BouBnT. MNa va evioTTiosTe av BPEXEl, TOTTOBETAOTE TOV AIoONTHPA OPICOVTIA, £TOI
WOTE va TTECOUV OTAYOVEG BPOXNSG OTOV alIoBNTAPA Kal va auéAOETE TNV TIUA TOU TTEipou S.

Ortav o0 aicbnmpag apxioel va Bpéxeral, o BouPntg Ba apyioel va nxei kB Aiya dcuTepOAETTTA.
Kai 6tav n povada Bpaxei evieAwg, o BoUPNTAG TTPOEIBOTTOIEI e BUVATOTEPO X0 Kal Ba
OUVEXIOEI va EKTTEUTTEI AOTAPATNTA.

E¢apTtApara

Arduino UNO, aioBntipag otdbung vepou, buzzer, avtiotaon 220Q, kaAwdia jumper

KikAwpa
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constint sensorMin =0;  // sensor minimum
const int sensorMax = 1024; // sensor maximum
constint buzzer = 9;

void setup() {
Serial.begin(9600);
pinMode(buzzer, OUTPUT);
}

void loop()
{

int sensorReading = analogRead(A0);

int range = map(sensorReading, sensorMin, sensorMax, 0, 3);

// range value:
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switch (range) {

case 0: // Sensoris wet
Serial.printin("CWetl");
fone(buzzer, 5000);
break;

case 1: /] Sensor getting wet
Serial.printin(" Warning");
tone(buzzer, 1000, 5);
break;

case 2: // Sensor dry
Serial.printin("Dry");
noTone(buzzer);
break;

}

delay(10); // delay between reads

}
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50 Mdbnua : EQeapuoyn o€ £§utrvn TOAN

Mapadeiypara
Zuvayeppog 6Tav KAatrolog TTAnoiader!

KaTrolog gival oto TapdBupo oou Kal o€ KaTaokoTrelel; MATTWG UTTAKE TO apaél 0To yKapdl Kai
yUpIO€E N HAPA OTO OTTITI; 'H KATTOI0G PTTAKE OTNV £i0000 TOU OTTITIOU VW €ipacTe OAol péoa; lNa a
OTTOQUYOUUE TOUG QVETTIOUUNTOUG ETTIOKETTTEG, UTTOPOUMPE va @TIALoUPE €vav TTOAU ouvayepUo
TToU Ba pag sidoTrolei POAIG Eva avTikeievo TTANCIdoel. MeTagu Twv TTPOAIPETIKWY dPaCTNPIOTATWV
TTPOYPAMUATIOHOU, BPICKETAI O «ZUVAYEPHOG TTPOCEYYIONG WE aIoONTApa UTTEPAXWY Kal BouBnTA
(buzzer)». MNa va €TmekTEIVOUV TO KUKAWHA O JaBNTEG PTTOPOUV va oUVOECOUV ToV AIcONTHPa HE
TOoug UTTOdOXEIG aTtd Ta KaAwdIa Female to Male kai To breadboard kai va Tov 0TEPEWCOUV OTNV
€i0000 TOU OTTITIOU PE TA UTTOAOITTA £§apTrATa Tou Arduino £Ew aTtrd TN PHAKETA.

Me katdAAnAo TTpoypappaTiond TNG TTAOKETAG, OTAV TTANCIACOUV HE TO XEPI O€ ATTOOTACT TTOU
é€xouv autoi opioel (evtog TNG ePPEAEIOG 2 PETPWY Tou aioBnTApa), TOTE 0 BouPNTAG XTUTTAE
auTOMATA YIa VA oNPATOOOTACEI TOV CUVAYEPUO.

Karaokeurn odo@pdyuartog yia Tnv TToAn!
Y1dpyouv Tpéva oTnVv TOAN oag; NMwg utropolpe va TTPooTaTeUcoUE 0dnyoug Kal TTECoUG OTIG
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olapaoccig Tpévwy; Ma QuUOIKA @TIAYXVOVTaG £va 0d0@payua TTou aveBaivel Kal kaTeBaivel
auTépaTa, ETITPETTOVTAG ] aTTayopevovTag Tn diEAsuon!

H Beppokpacia Tou omITIOU QaiveTal og 006vn!

MeTagUl Twv TTPOIPETIKWYV dPACTNPIOTATWY TTPOYPANMATIONOU, BpiokeTal 0 «MeTpnTAG
Bepuokpaciag LM35» kal o1 pabnTég pe Pia atTA KOTAoOKEUA ITTOPOUV va QTIAEOUV TO OIKO
TOUG BepPOUETPO XWpou! Ta UAIKA TTou XpnOIKOTToIoUV gival évag aioBnTipag Beppokpaaciag
TTOU TTaipvel TIHEG atTO TO TTEPIBAAAOV Kal TIG TTPOBAAAEl o€ pia 086vn LCD n oTroia gival
OTEPEWMEVN O€ YIa Bdon atrd EUAIVa KOAQUAKIA.
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Links

https://create.arduino.cc/projecthub/electropeak/complete-guide-to-use-soil-moisture-sensor-w-
examples-756b1f

https://create.arduino.cc/projecthub/electropeak/make-a-liquid-level-indicator-with-arduino-
596bd3

https://www.instructables.com/Plant-Soil-Moisture-Tool/

https://www.youtube.com/watch?v=0cfldQ fxGQ
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https://create.arduino.cc/projecthub/electropeak/complete-guide-to-use-soil-moisture-sensor-w-examples-756b1f
https://create.arduino.cc/projecthub/electropeak/complete-guide-to-use-soil-moisture-sensor-w-examples-756b1f
https://create.arduino.cc/projecthub/electropeak/make-a-liquid-level-indicator-with-arduino-596bd3
https://create.arduino.cc/projecthub/electropeak/make-a-liquid-level-indicator-with-arduino-596bd3
https://www.instructables.com/Plant-Soil-Moisture-Tool/
https://www.youtube.com/watch?v=QcfIdQ_fxGQ*

