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1 Eicaywyn

MNarti pag evdiagépel n e€ouaia; H 10x0¢ ival N p€Tpnon g METaPOPAG EVEPYEIOG WE TNV
TTAPOdO TOU XPOVOU Kal N evEépyela KooTilel xpriuaTta. O1 ytratapieg dev ival dwpedyv, ouTe
auTd 10 UAIKG Byaivel atmd Tnv nAeKTPIKA oag Trpifa. ‘ETol, n 1oxUg YeTpd TTOC0 ypriyopa
godevovTal Ae@Td a1rd 10 TTOPTOPOAI Cad!

ETmriong, n evépyela cival... evépyeia. 'Epxetal o€ TTOAEG, duvnTIKA eTTIBAABEIG, HOPYES --
BepudTnTa, OKTIVOBOAIQ, AX0G, TTUPNVIKA K.AT. -- KAl TTePIooOTEPN 10XUG Onuaivel
TEPIOTOTEPN EVEPYEIQ. ETTOPEVWG, EiVOl ONUAVTIKO VA £XETE YIA 1O€A YIA TO €i00G TNG 1I0XU0G
TTOU XPNOIYOTTOIEITE OTAV TTAiCeTe PE NAeKTPoVIKA. EuTuxwg, 6Tav Trailete pe Arduinos,
avaBete LED kal TepIoTpE@eTe MIKPOUG KIVNTHPES, TO va XAVETE TNV aioBnon NG 1I0XUG TTou
KaTtavaAwveTe onuaivel pyévo oOm Ba kdwete évav avmiotatn 1 6a Awoete éva
OAOKANPWPEVO KUKAWA.

KaAutrTovral o€ auTté 10 pdénua:

O opiopds TG egouaiag

MapadeiypaTta JETaPOPAG NAEKTPIKAG EVEPYEIAG

Watt, n povada ioxuog Sl

YT1roAoyIoHOG 10006 e Xprion TAong, pEUPATOC Kal avTioTaong
MéyioTeg ovopaoieg 1I0X0U0G

2 Ti gival n NAEKTPIKNA EVEPYEIQ;

Y1rdpxouv TTOANOI TUTTOI EVEPYEIQG -- CWHATIKI, KOIVWVIKF, COUTTEP, ATTOKAEIOUOS OCUWYV
Kal aydtn -- dAAd o€ autd 1o pddnua, Ba emmKeEVIPWOOUNE OTNV NAEKTPIKN EVEPYEIQ.
NoITTAV, TI €ival N NAEKTPIKI EVEPYEIQ;

2€ yevikoUG OpouUG TNG QUOIKAG, N 10XUG opideTal WG 0 puBudg e Tov OTTOIO N evépyela
METAQEPETAI (1] HETOOXNUATICETA).

Noitrév, TTpwTa, TI €ival N eVEPYEIQ Kal TTWG PeTapEPETal; Eival duokoAo va 1o dnAwoeig
atrAd, aAANd n evépyeia gival n IKAVOTNTA KATTOIOU VA KIVIOEl KATI GANO. YTTAPXOUV TTOAANEG
MOPQEG eVEPYEIAG: WNXAVIKH, NAEKTPIKA, XNUIKA, NAEKTPOPAYVNTIKA, BEPMIKY Kal TTOAAEG
GAAeG.

H evépyeia dev ptTopei ToTE va dnuioupyndei fj va KataoTpagei, JOvo va YeTapepBei o€
AAAN pop@n. MoAAG atrd autd TTou KAVOUME OTA NAEKTPOVIKG €ival va PETATPETTOUME
OIAPOPETIKEG LOPPEG EVEPYEIOG TTPOG KAl atrd NAEKTPIKA evépyela. Ta LED @wTticpou
METATPETTOUV TNV NAEKTPIKA EVEPYEIQ O€ NAEKTPOUAYVNTIKA evépyela. O1 TTEPICTPEPOUEVOI
KIVNTAPEG METATPETTOUV TNV NAEKTPIKN €VEPYEIQ O€ pNXaviKr evépyeia. Or BouBnTég TTOU
BouiCouv TTapdyouv nxnTIKr evépyela. H Tpo@odocoia evog KUKAWPATOG atrd pia AAKOAIKA
MTTaTapia OV heTaTpETTEl TN XNUIKA EVEPYEIQ 0€ NAEKTPIKE evépyela. OAa auTd cival HOpPEG

METOQOPAG EVEPYEIQG.
MeTarpoTty TUTTOU , i
potm MeTarportri amréd
EVEPYEIQG
Mnxavikn HAekTPIKOG KIVNTHPAG
HAekTpOuayvnTIKA LED
OepudTnTa AvTioTaon
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XnuIKn ouaia Mrratapia
Avepog AveuOUUAOg

Ta mapadeiyua, NAEKTpIKG e§apTAUATA, TA OTTOIA ETAPEPOUV NAEKTPIKI) EVEPYEIA O AAAN uopen.

H nAeKTPIKA EVEPYEIQ, OUYKEKPIPEVA, EEKIVA WG NAEKTPIKA OUVAUIKN EVEPYEIQ -- AUTO TTOU
ME aydTrn ava@epouaoTe wg Taan. OTav 1a nAekTpdvia péouv PETW AUTAG TNG BUVNTIKAG
EVEPYEIOG, METATPETTETAI O NAEKTPIKA EVEPYEID. ZTA TTEPICCOTEPA XPOINA KUKAWPATA,
QUTA N NAEKTPIKNA EVEPYEIQ PETATPETTETAI OE KATTOIO AAAN pop®n evépyelag. H nAekTpIkA
I0XUG peTpIETaI oUuVOUALovVTAG TOCO TNV TTOCOTNTA NAEKTPIKAG EVEPYEIOG TTOU PETAPEPETAI
000 Kal TO TTOC0 YpHyopa YiveTal auTh N JETAPOPA.

3. MNapaywyoi kai KartavaAwTég

KaBe e€dptnua o€ éva KUKAwUA €iTe KATAvVaAWVEl €iTe TTapAyel NAEKTPIKA evépyela. ‘Evag
KATAVAAWTAG PETATPETTEI TNV NAEKTPIKA evépyela o€ AAAN popon. MNa Tapddeiypa, otav
éva LED avdBel, n NAeKTPIKA evépyela PETATPETTETAI O€ NAEKTPOUAYVNTIKA. X€ QUTA TNV
TTEPITITWOT, 0 AAUTITAPAS KaTavaAwvEl peuua. H nAEKTpIKA evépyeia TTapayeTal OTav n
EVEPYEIN METAPEPETAI OTNV NAEKTPIKA eVEPYEIQ aTTO KATTOIA GAAN HOPp®H. Mia pTTatapia TTou
TTapPEXEl pEUPa O€ €va KUKAWMA gival éva TTapddelyua rapaywyou 10XU0G.

4. loxUg o€ Bar
H evépyela petpiétal o TCAoUA (J). Aedopévou 0TI n 1I0XUG €ival Eva PJETPO TNG EVEPYEIQG
yla €va KaBopIoPEVO XPOVIKO BIA0TNUA, PTTOPOUHE VA TO PETPAOOUUE Ot T{AOUA avd
deuTtepoOAemtTo. H povada Sl yia T¢Goul avda deuTePOAETTTO €ival TO BAT TTOU GUVTOUEUETAI
wg W.

watt =W = M = i

second s
Eival TToAU aUvnBeg va BAETTETE Ta «BaT» va TTponyouvTal atrd £va atmd Ta TUTTIKA
TpoBéuaTa Sl Ta pIKpoBAaT (WW), Ta xihlootd (mW), Ta kKIAoBaT (KW), Ta peyaBdar (MW)
Kal Ta yiyaBar (GW), givail 6Aa koivd avaAoya Pe TRV KATaoTaon .

mpobiuaros mpodtuaro.  BPOS
Nanowatt nwW 10-9

Microwatt pW 10-6

Milliwatt mW 10-3

Watt w 100

Kilowatt kW 103

Megawatt MW 106

Gigawatt GW 109
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O1 pIkpoeAeyKTEG, OTTWG TO Arduino Ba Asitoupyouv ouvhBwg oTnv trepioxr YW fF mw. Oi
QopnToi Kal ol EmMTPATTECION UTTOAOYIOTEG AsiToupyoUv oTo TUTTIKG €UpogG 1oxUo¢ watt. H
KatavadAwon evépyeiag evog OTITIOU gival ouvABwg oTnv TTePIoXr Twv KiAoBaTtwv. Ta
MeEyAAa oTadia evOEXETOI va AEITOUPYOUV G€ KAipaka peyaBar. Kar ta yiyaBar ptraivouv
OTO TTaIXVidl yIa 0TaBUOUG TTaPAYWYNG EVEPYEING HEYAANG KAIMOKAG KAl XPOVOUNXAVEG.

5. YToAoyIOHOG 10XU0G

H nAekTpIKA evépyela gival o puBudg pe Tov oTToio peTagEpeTal n evépyeia. MetpiéTal o€
TCAOUA avd deuTepOAetTTo (J/S) -- éva watt (W). Agdopévwy Twy Aiywyv Baoikwy 0pwv
NAEKTPIKNAG evéPyelag TToU yvwpilouue, TTwG Ba ptmopoUcape va UTTOAoyioouuE TNV 1I0XU
o€ €va KUKAwHa; Aoimmdv, £XOUME PIa TTOAU TUTTIKR) PETPNON TTOU TTEPIAGUBAVEI BUVAIKN
evépyela -- BoAT (V) -- TTou opifovTtal wg TCAoUA avd povada @opTiou (KoUASUTT) (J/C). To
peupa, évag AAAOG atrd TOUG ayaTTNUEVOUG Jag OpoUG NAEKTPIKNG EVEPYEIQG, HETPA TN PON
QOPTIOU PE TNV TTAPODO TOU XPOVOU Ot Opoug AUTTEP (A) -- KOUASUTT avda SeUTEPOAETTTO
(C/s). BaAte 1a 600 padi kar i raipvoupe;! E€ouaial

Na va uttoAoyioeTe TNV 1I0XU OTTOIOUSATTOTE GUYKEKPIMEVOU £CAPTHMATOC O€ éva KUKAWMQA,
TTOANATTAQCIACTE TNV TITWOTN TAoNG 0€ AUTO PE TO peUPA TTou DIEPXETAI OTTO QUTO.

I joules  —cowtormlr
power = volts x amperes = X
P=VI] —couterntry  second

= waltt

MNa rapdadsiypa

Mapakdatw gival éva atrAd (av Kai Ox1 1I81aiTEpa AEITOUPYIKO) KUKAwA: pia yTratapia 9V
ouvdedepévn péow piag avriotaong 10Q.

Qv — R §1 0Q
I

‘Eva amAo6 kukAwua

Mwg uttoAoyifoupe TNV I0XU 0 OAN TNV avTioTaon; MNpwTa, TPETTEl va BPOoUE TO pEUPA
TTO0U TO dIaTPEXEl. APKETA EUKOAO...vOuog Tou Ohm!
Vo 9V
| =—=——=094=900mA
R 10Q
Evrager, 900mA (0,9A) diatpéxouv Tnv avtiotacn kal 9V oe OAn autrv. Ti €idoug 100G
eQapuoleTal oTNV avTioTaon TOTE;

P=1IxV =9V x09A=81W

Mia avtioTaon YETATPETTEI TNV NAEKTPIKA evépyela o€ BepudTnTa. ‘ETO1, AUTO TO KUKAWHA
peTaTpéTrel 8,1 TCAOUA NAEKTPIKAG evEPyEIag o€ BEpuavan KAOe deEUTEPOAETTTO.
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6. YITOAOYIONOG 1I0XU0G 0€ KUKAWHATA AVTiIOTAONG
Otav TTpoKeITal yIa TOV UTTOAOYIONO TNG 10XU0G O€ €va KUKAWMG auIywS avTioTaong, To
MOVO TTOU XPEIageoTe cival va yvwpidete duo atrd TIG TpeIG TINES (TAon, pelpa Kal/n
avTtioTaon).

D_.

1
VIER P

-/

O—

MWW

AvrioTarikd KuKAwuara
2uvdéovtag Tov vopo Tou Ohm (V=IR A [=V/R) otnv TTapadooiakn pag e¢icwon 10xXU0g
MTTOPOUHE Va dnuioupynooupe dUo véeg e€lcwaclc. To TTPWTo, KaBapd atrd dmoywn
TGONG KAl avTioTOONG:

(]

v
pP=_—
R

‘ET01, 0TO TTpONnyouuevo TTapddelyud pag, Ta 9V2/10Q (V2/R) ivar 8,1 W kai dev xpeialeral
TTOTE VO UTTOAOYIOOUE TO peUa TTOU DIEPXETAI OTTO TNV AVTIOTOON.

Mia deUTepn e€iowaon 10XU0G PTTOPEI va OXNMATIOTEI ATTOKAEICTIKA WG TTPOG TO peUa Kal
TNV avTioTaon:

P=I’xR
MNarti pag evolagEpel N 1I0XUG TTOU TTEQTEI O€ JIa avTioTaon; 'H otTolodATToTE GAAO OTOIXEIO
yia auté 10 Bépa. Na BuudoTe 6T n 1I0XUG €ival N HETAPOPAG evépyelag aTrd Tov éva TUTTO
oTov dAAo. OTav auTA N NAEKTPIKN EVEPYEIA TTOU TPEXEI ATTO TNV TTNYN 10XUOG XTUTTACEI TV
avTioTaon, n evépyela NETATPETTETAI O€ BepudTNTa. MEPIOTOTEPN BEPUOTNTA OTTO QUTH TTOU
MTTOPEl va avTéEel n avTioTaon. AuTé Pag odnyei oc... afloAoynoeig 1I0xU0G.

7. ASloAoynoeIg 10XU0G

OAa T NAEKTPOVIKA €CQPTAMATA UETAQEPOUV evépyela aTtd Tov éva TUTTO OTOV GAAO.
Oplopéveg PeTaPOPEG evépyelag ival emOuUNTEG: LED TTOU EKTTEUTTOUV WG, KIVATAPES
TTOU TTEPIOTPEPOVTAl KAl QOPTiCovTal MPTTATAPIEG. AANEG PETOQPOPEG EvEPYEIQG Egival
QVETTIBUPNTEG, OAANG KOl avaTTOQEUKTEG. AUTEG OI QVETTIOUUNTEG HETAPOPES EVEPYEIAG Eival
atTwAgIEg 10X0V0G, O 0TToieG OuvABwWG eu@aviovtal Pe TN popeny Bepudtnrag. H
uTTEPPROAIKN aTTWAEIa I0XU0G -- UTTEPBOAIKN) BEpudTNTA O€ £va EEAPTNUA -- UTTOPEI VA YiVEl
TTOAU avemouunTn.

AKOPN Kal OTaV O YETOQPOPEG EVEPYEIAG €ival O KUPIOG OTOXOG €vOG OUOTATIKOU, Ba
e€akoAouBouv va UuTTapxouv aTTWAEIEG Ot AAAeG pop@ég evépyelag. Ta LED kar ol
KIVNTAPEG, YIa TTapadelyua, Ba egakoAouBouv va TTapdyouv BepudTNTA WG UTTOTTPOIOV TWV
GAAWV JETAQOPWV EVEPYEIAG TOUG.
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Ta meploocdtepa e§aptiuata éxouv BabuoAoyia yia Tn p€yioTtn 10X0 TToU PTTOpouV va
OIaCKOPTTICOUV Kal gival onUavTikd va ouveXioouv va AsIToupyoUlv KATw atrd auThiv Tnv

TIuAR. Autd Ba cag BonBrioel va aTToQUYETE AUTO TTOU ATTOKAAOUME WE aydTTn wg «va
QQAOETE TN payeia va Byer EEwy.

7.1 AgloAoynoeig 1I0XU0G avTioTaong

O1 avtioTdoelg gival Yepikoi atmd Toug o dlaBdnToug £voxous atmwAciag 1oxuog. OTav
pixvete KAtTOIa TAON O€ YIO avTioTaON, Oa TTPOKAAECETE £TTIONG PON PEUPOATOG OE AUTHV.
MepioodTePn TAON ONUaivel TTEPICCOTEPO PEUMA, TTOU ONUAivel TTEPICCOTEPN I0XU.
OuunOBeiTE TO TTPWTO PAG TTAPADEIYHA UTTOAOYICHOU 1I0XU0G, OTTOU DIATTIOTWOAUE OTI EQV
méoouv 9 V oe pia avriotaon 10Q, aut n avriotaon Ba diackoptrioel 8,1 W. To 8,1 civai
TTOAAG watt yia TIG TTepIcodTEPEG avTIOTACEIG. OI TTEPICCOTEPES AVTIOTACEIG AgloAoyouvTal
yla otroudntrote atd %W (0,125W) éwg YW (0,5W). Edv pigete 8 W o€ pia TUTTIKN
avtiotaon ¥2W, €ToIuAOTE £€vav TTUPOCRECTHPA.

L e

Av éxere Savadei avriordaosis, Ta xere 61 aurd. To mdavw pépog sivar pia avrioraon W kair karw
amé auto éva “W. Aurd Sev eival karaokeuaouéva yia va Siax£ouv oAU 10XU.

YTTapyouv avTIOTAOEIG KATOOKEUOOWEVEG YIa VA XEIpiCovTal HEYAAEG TITWOEIG I0XU0G. AUTA
OVOUAZoVTal CUYKEKPIUEVA AVTIOTAOEIG 10XUO0G.

(-
A
wo M5
M oot
1z M
NOJIX

r o
M
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AuUTEG Ol HEYAAEG OVTIOTAOEIG EiVOl KATOOKEUOOMEVEG Yia va Siaxéouv TTOAAR 10X0. AT apioTepd
mwpog Ta degia: dUo avrioTdoeig 3W 22kQ, duo avriotdoeig SW 0,1Q kai avriotdoeig 25W 3Q kai 2Q.

Av TToTé BpeBeite va eMAEyeTE pIa TIUA avTioTaong. AABETe €TTiong utrTdWn TN BabuoAoyia
I0XU0G Tou. Kal, €KTOG KI av 0 OTOX0G 0AG €ival va BEpPAVETE KATI (T BEPUAVTIKA OTOIXEIN
gival avTiIoTAcEIS UYPnANG 1I0XU0G), TTPOCTTABNOTE va EAAXIOTOTTOINCETE TNV ATTWAEIQ IGXUOG
o€ Jia avtioTaon.
MNa Tapadsiypa

O1 ovopaoieg 1I0XU0G TWV AVTIOTACEWY JTTOPOUYV Va TEBOUV OTO TTaIXvidl OTav TTPooTTa0EiTe
VO OTTOQPACICETE VIO Wi TIYA VIO YIa avTioTaon TTEPIOPIoUOU peupatog LED. Ag TToupe, yia
Tapddeiyua, o1 BEAETE va avAayeTe éva eCalpeTIKA QwTEIVO KOKKIvo LED 10 mm oTn
MEYIOTN QWTEIVOTNTA, XPNOIUOTTOIWVTAG Hia pTTatapia 9V.

ZoUrrep QwTEIVO KOKKIVO LED

AuTO 1O LED £xe1 yéyioTo peupa TTpog Ta ePTTPOG 80 mA kail Tdon TTpog Ta ePTTPOG TTEPITTOU
2,2 V. Etal, yia va rapadwoete 80mA ato LED, Ba xpeiaoTeite pia avrtiotaon 85Q yia va

TO KAVETE.
=
o
o 6.8V P=544mW
oV < 0 (L
= E e
‘-]
= co -
N 0
'y
¥ 22V P=176mW
GND
To LED éxei1 uéyioro peuua mpog 1a eNmpog 80 mA
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‘Emrecav 6,8 V otnv avtiotaon kai 80 mA 1Tou TpEXOUV HECA aTTd AUTV onUaivel aTTWAEIa
I0xUog 0,544 W (6,8 V*0,08A) ot autriv. Mia avtiotacn piocou watt dev Ba ap€oel TToAU!
Aev Ba Aiwoel, aAAG Ba CeoTaBei. MaigTe To e ao@AAEIa KAl JETAKIVNOEITE O€ pIa avTioTaon
1TW () €COIKOVOUNOTE EVEPYEIQ KAl XPNOIUOTTOINOTE £va OTTOQPACIOTIKO TTPOYPAUMG
odriynong LED).

8 ZupTtrépacpua

O1 avTioTdoeig giyoupa dev gival Ta péva e€apTrPATa oTa oTToia TTPETTEl va AauBdavovTal
uTTOWn Ol MEYIOTEG OVOUAOTIKEG TIMEG 10YXUOG. OTToI0dNTTOTE £EAPTNMA HE 1IB1OTNTA
avTioTaong o€ autd Ba TTPOKAAETEl ATTWAEIEG BEPUIKAG 1I0XUOG. H epyacia e ecapTApaTa
TTOU OUVNBWG UTTOKEIVTAI O UWNnAN 10XU -- puBuIoTEG TAoNG, Biodol, eVIOXUTEC Kal odnyoi
KIvQTPaA, yia TTapAdelyua -- anuaivel 1I01aitepn TTPOCOXN OTNV ATTWAEIA I0XU0G KOl OTh
Bepuikn KaTtatrévnon.
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