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NMPOAOIOZ

To BIBAio Zroiyesia HAekTpoAoyiag aTTooOKOTIEI GTO va dWaEl GTOUG Pabn-
T€G TOU MnyavoAoyikoU Topéa Twv TEE TIg atrapaitnTeg BACIKEG YVWOEIG
yia Tov HAEKTPIOUO Kal TIG EQAPPOYEG TOU, WOTE:

A No atro@eUyouv evEPYEIES OI OTTOIEG UTTOPOUV va BEoouv o€ KivOu-
VO TOUG £0UTOUG TOUG Kal TOV £EOTTAIONO TTOU XPNOIKOTTOIOUV KATA TNV £p-
yaoia Toug Kal va epapuolouv TouG KAavovIououg Kal Ta KATAAANAa péTpa
ao@aAgiag.

A No yvwpifouv Ta eMTPETOUEVA OpIa TTAPEUPBACAG TOUG OTIG NAE-
KTPIKEG EYKATOOTACEIG KAl VA OUVEPYALOVTAI OGPUOVIKA UE TOUG NAEKTPO-
AOYOUG TEXVIKOUG.

Vii
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A No xpnoiyoTrolouV TIG YVWOEIG TOUG, TIG OXETIKEG PE Tn dounA Kal
A€IToupyia TWV NAEKTPIKWY £QAPPOYWY, WOTE VA agloTroloUv KaAUTEPQ TIG
dUVATOTNTEG TOU CUVAPTWHEVOU, PE AUTEG, NXAVOAOYIKOU £EOTTAICOU.

Kata 1n ouyypagn Tou BiBAiou BpebAkape avTiuéTwTrol e dUO TTPOKAN-
o€Ig: AQ’ evog TIG TTEPIOPIOPEVES WPES OIBACKAAIOG TOU HOBRUATOG, AP’ €TE-
pOU TO PEYAAO €UPOG TNG BIBAKTENG UANG, cUu@wva e To MAaioio Mpoypdu-
MOTOG TWV Z1ToUdWV Tou JabnuaTtog. MNpootadrnoaue va cuuBIBAcoupE Ta
O0Uo0 aAAnAocuykpouodpeva edopéva, Xwpis autd va atrofei oe BAPOG NG
TTANPOTNTAG KAl TNG ETTICTAMPOVIKAG OKPIBEIAg OTnNV avdamTuén Twy BeudTwy.

270 BIBAIo £xouv TTEPIANEBE TTOAAG TTapadeiyuaTa, oxrUaTa, TrVaKeS, Ka-
BWG Kal EPWTATEIG, AOKNOEIG, EpYAOTNPIAKES OpaaTNPIOTNTEG, TToUu BonBouv
TOUG paBnTéG aTNV KOAUTEPN KaTavonaon Kail EPTTEdwan TNG OI0OKTEAG UANG.

O diaB<o1yog xpovog yia Tn ouyypaer) Tou BiAiou Atav eAdyioTog. Ei-
val mBlavov, AoIrév, TTapd TIG TTPOCTIABEIEG YAG, VO UTTAPXOUV OTEAEIEG,
TIG OTTOiEG TTAPAKAAOUME VA Pag eTTIonUdvouv 0001 XPNOIJOTTOINOOUV TO
BiBAio, woTe va dlopBwBoUv TNV €TTOPEVN £EKDOGN.

Euxapiotoupe Bepud 6Aoug, TTou Pe otrolovOATTOTE TPOTIO Boridnoav,
WOTE VA KaTaoTE duvaTh N €KOOON AUTH Kal IBIAITEPA TOUG KPITEG TOU BIRAI-
OU VIO TIG EUOTOXEG UTTOOEIEEIC TOUG KOl TOV OUVTOVIOTH TWV CUYYPAPIKWV
opadwv K. N. Poldko yia Tnv UTTOOTAPIEN TTOU JAG TTAPETXE.

O1 ouyypageic

Or1avayvwareg, o1 otroiol 6a SIaTTIOTWOOUV TTIBAVES TTAPAAEIYEIS, AVAYKAIES TTPOTONKES N
£mOUPOUV va SIaTuTTWOOUY YEVIKOTEPES TTAPATNPATEIS, TTOU Ba BeATicooouv 1o BIBAio aTnv
£mouevn €kGOOT Tou TTapakaAouue va ameubuvovral mpog 1o: MNaidaywyikd lvatitodro,
Touéag MnyavoAoyikog, Meooyeiwv 396, Ayia lMNapaokeun 163 41, ABnva.
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EIZArQrH

O nAekTPIoPSG £X€1 EI0ENBEI TOOO TTOAU 0T {Wr) HAG, WOTE gival TTOAU SUGKOAO
va QavTaoTOUHE TOV KOOHO XWPIS TIG EQApUOYEG Tou. Oa ATav évag KOOUOG
XWPIG @WTa, TNAEQWVA, PAdIOPWVA, TNAEOPATEIG, UTTOAOYIOTEG, WUYEIa, NAE-
KTPIKEG KOUCIVEG, QVEAKUOTHPES, KAIMATIOTIKEG OUOKEUEG, TTAUVTAPIA KAl TOOO
GAAa. 'Evag KOOHOG OTTOU Ta EPYOCTACIA Ba €iXav AKOUN OTHOUNXAVES, avTi
yIO NAEKTPOKIVNTAPEG, KAl XINGOES KauIvadeg Ba koopoUuoav TIG TTOAEIG.

To 6voud Tou 0 NAEKTPIOUOGS TO €xel TTAPEl aTTO TNV EAANVIKN AEEN AAE-
KkTpo. O1 Apxaiol ' EANveG xpnoipotroioloav To UAIKO auTo, yia Vo QTIAXVOUV
KOOMAMOTA Kal GAAG avTIKEiEVa TEXVNG. (AKOUN Kol OAPEPO KATOOKEUALO-
VTal KOUTTOAOYIO aTTO KEXPIMTTAPI, OTTWG Eival yVwoTO CNUEPT TO NAEKTPO).
O1 Apxaiol, Aorrév, TTapatripnoav OTl, av TPIYPouV To AAEKTPO e Eva PAAAIVO
UQOOoUa, TOTE AUTO OTTOKTA TNV IBIOTNTA VO EAKEI PIKPA QVTIKEINEVA, OTTWG TT.X.
TToUTTOUAO Kal TTpIovidia. MTTopouoe akOun va dnuIoupyeEi Kal YIKpoUg OTTIV-
Bnpeg. Auti TN HUCTNPEIWSN IDIGTNTA TOU NAEKTPOU TNV OVOUACAV NAEKTPITHO.

MoAu apyodTepa, Tov 180 kal 190 alwva, ol EMOTAPOVES YEAETOAV OU-
OTNUATIKA T QaIvOUEVa TOU NAEKTPIOUOU. H Xprion Tou 0w O€ TTPAKTIKEG
EQPAPUOYEG ATV TTOAU TTEPIOPICHEVN. MAVOo TTpog TO TEAOG Tou 190U aiwva,
ME TN PEYAAN avatrtugn TnG PBlounxaviag, dnuioupynénkav ol TTpoUTrobE-
O€IG YIa TNV €QEUPECN CUCKEUWY, OTTWG O NAEKTPIKOG AQUTTTHPAG, N NAE-
KTPOYEVVATPIO KOl O NAEKTPIKOG KIVNTAPAG, TTou £€dwaoav PeyaAn wenon
oT1n 01000 Tou NAEKTPIOHOU.

ZAuEPa YVWwPICOUPE OTI O NAEKTPIOPOGS €ival Pia MOPQI EVEPYEING,
TTOU OvVOudAdeTal NAEKTPIKN evEPYyEIA. XAPAKTNPIOTIKO QUTAG TNG HOPPNS
evépyelag gival 61 dev TNV avTIAAUBAvOUAOTE AUETQ, HE TIG QIOBNOCEIG JAG,
OTTWG TT.X. TN BEPPOTNTA, TO QWG (TN QWTEIVH EVEPYEIA), TNV KIVNTIKN EVEP-
yela. AvTiIAapBavouaoTe Ouwg TTOAU KaAd TNV TTapouaia TG, 6Tav Tn META-
TPETTOUME O AANEG HOPPEG EVEPYEIOG: OTOV NAEKTPOKIVNTAPA O€ KIVNTIKA
EVEPYEIA, OTOV NAEKTPIKO AQUTTTAPA O€ QWTEIVH EVEPYEIQ, OTOV NAEKTPIKO
Bepuoaipwva og BepudTnTa, oTNV NAEKTPOAUGN OE€ XNMIKH EVEPYEIQ K.ATT.

MNvwpidoupe, akdun, OTI N NAEKTPIKN eVEPYEIQ TTAPAYETAl ATTO AANEG
MOPQEG evEPYEIQG: 2T BEPUONAEKTPIKG EPYOOTACIA TTAPAYWYNG NAEKTPI-
KNG eVEPYEIQG, N BEPUAVTIKN EVEPYEIQ TOU KAUGiHou (GvBpaka, TTETpeAQiou
K.ATT.) METOTPETTETAI O NAEKTPIKA EVEPYEIA. 2TO UOPONAEKTPIKG EPYOOTA-
o1, N NAEKTPIKA EVEPYEIQ TTAPAYETAI ATTO T OUVOUIKN evEPyEIa TwV uda-
TOTITWOEWYV, OTA QWTOROATAIKG aToIXEia, aTTd TNV EvEPyEIa TOU AAIOU, OTIG
QIOAIKEG INXAVEG (AVEUOYEVVATPIEG), OTTO TNV EVEPYEIQ TOU AVEUOU K.ATT.
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H peydAn d1ddoon TNG NAEKTPIKNG EVEPYEIAG OPEIAETAI OTO GNUAVTI-
KA TTAEOVEKTAMOTA TTOU TTAPOUCIALEl, O OUYKPION UE TIG AAAEG HOPPES
EVEPYEIAG:

o MeTagéperal E0KOAA Kal TAXUTOTO, MEOO OTTO aywyoug, OTTou
Kal av TNV XPEIN{OMOOTE.

o MeTarpétmreTal EUKOAA, HEoO O KATAAANAEG OUOKEUEG, o€ GAAEG
XPNOIUEG HOPPEG EVEPYEING.

.) Emdiwképevol oTéxol:

Me Tn ocupTTAfRpwWaoN TNG MEAETNG TOU KEPOAaiou, Ba PTTOpPEITE:

Iz/ Na e€nyeite Tov NAEKTPIOUO Pe BAan TNV NAEKTPOVIKA dOMN TwWV aTO-
MwvV.

E/ Na 0pileTe TOUC AYWYOUC KOl TOUC HOVWTEC.

E/ Na xpnoIUoTToIEITE OTOUG GUAAOYIOHOUG OAG TIG £VVOIEG: NAEKTPIKO
POPTIO, NAEKTPIKO PeUNA, NAEKTPIKA TAON, NAEKTPIKA avTioTAOT.

Iz/ Na ava@épeTe dIAPOPES TTNYES NAEKTPIKOU PEUPATOGC.

Iz/ Na opideTe TNV NAEKTPEYEPTIKF) dUVAUN Kal TNV TTOAIKA Tdon PIag TTYAGS.
Iz/ Na TTepIypA@eTe TNV ApXr AEITOUPYIOG TOU NAEKTPIKOU OTOIXEIOU.
Iz/ Na TTepypd@eTe atro TI atroTEAEITAI €va ATTAG NAEKTPIKO KUKAWA.
Iz/ Na opileTe TIG JOVADES PETPNONG TWV PACIKWY NAEKTPIKWY PEYEBWV.

Iz/ Na avagépete Ta Opyava PETPNONG TNG TAoNG Kal TNG éviaong Tou
PEUPOTOG Kal TOV TPOTTO OUVOECDTG TOUG OTA NAEKTPIKA KUKAWMATA.
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M/ Na avaQéPETE TOUG TIAPAYOVTES TIOU KABopiouv TNV NAEKTPIKH avTi-
OTaON TWV AYWYWV.

1.1 AOMH TOY ATOMOY — HAEKTPIKO ®OPTIO

Av trépoupe éva otrolodnTroTe TUAPA UANG (kT dnAadr TTou va £xel uala
Kal va KaTaAauBAvEl XwpPo) Kal TO KOBOUNPE OUVEXWG, € OAO Kal TTIO JIKPA
KOpUATIa, Ba @TACOUNE KATTOIO OTIYUA O€ VA OTOIXEIWDEG TUNAUA TNG UANG,
TToU &€V Ba UTTOPOUNE VA TO XWPICOUUE O€ PIKPOTEPA TUMUATA. ZUPPWVa
ME TNV aTopIKr Bswpia yia Tn dourf TNG UANG, TO OTOIXEIWOES aUTO TUAUA
TNG UANG ovouddleTal dTopo (a-TEuvw), OnAadr adiaipeTo.

Ymdpxouv oTn QUON €KaTO TTEPITIOU BIAPOPETIKOI TUTTOI ATOUWY, TTOU
EVWVOVTal YETAEU TOUG, VIO VA OUYKPOTIGOUV Ta MOPIA, OE JIAQOPETIKOUG
ouvduaopoug dUO, TPIWV A Kal TTEPICCOTEPWY ATOPwWY. KaBe pdpio avTi-
OTOIXEI O€ PIO GUYKEKPIPEVN ouaia (OToIxEio | XNMIKA €vwaon), JE OUYKE-
KPIMEVEG QUOIKEG KOl XNMIKES 1810TNTES. AICEKATOPPUPIA HOPIG TUYKPOTOUV
OAd T QUOIKA CWHOTA, TOV KOOPO dnAadr], oTov OTToio (OUE.

H oUyxpovn emoTtrun atmedeige OTI Kal To ATOPO ATToTEAEITAI ATTO PIKPO-
TEPa owuatidla. Moidlel pe pikpoypagia Tou nAlakoUu cuoTApaTog. ‘Exel
£vav TTUPRAVA Kol NAEKTPOVIA, TTOU TTEPIOTPEPOVTAI O€ KOBOPIOUEVEG TPO-
XI€G YUpw a1Td TOV TTUPrVA.

O mruprvag, Pe Tn o€ipd Tou, aTToTeEAEITal aTTd dUO0 €I0WV CWPATIOIA: TA
TTPWTOVIA KAl T VETPOVIA (1] oudeTEPOVIA). Ta TTPWTOVIA KAI TA VETPOVIA
€XOouV Pada TTOAU BapuTepn atTd Ta NAEKTPOVIA.

Ta nAekTpdvia Kail Ta TTPWTOVIA €ival o1 opeig Tou HAekTpiopou. H TTocd-
TNTa HAEKTPIOUOU TTOU PEPOUV ETTAVW TOUG OVOUALZETAI NAEKTPIKO POPTIO.

‘ H moodétnTa Tou HAEKTPIOHOU OVONAZeTalI NAEKTPIKO QOPTio

O

AexouaoTe 0TI Ta NAEKTPOVIA €ival NAEKTPIKA QOPTIOUEVD PE APVNTIKO
QOPTIO, TA TTPWTOVIA E BETIKO QOPTIO, EVWD TA VETPOVIO SEV PEPOUV KAVE-
va NAEKTPIKO QOpPTio (€ival NAEKTPIKA OUDETEPQ).
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MaAioTa, TTapd mn diapopd PAlag TTou £X0UV, TO NAEKTPIKO QPOPTIO TWV
NAEKTPOVIWV €ival aKpIBWG i00 PE TO NAEKTPIKO QPOPTIO TWV TTPWTOVIWY,
EXEI OMWG avTiBeTO TTPOONUO (— oTA NAEKTPOVIA, + OTA TTPWTOVIA).

To NAeKTPIKO QopTio cUPBOoAIleTal e TO ypduua Q.

Movdada pérpnong tou gival 1o C (Coulomb — KouAdpTr).

. i ZupBoAo Movdda
HAekTpik6 ®oprtio Q C (Coulomb — KouA6pTr)

‘Exel BpeBei 611 KGBE NAekTPAVIO £XEI ApVNTIKO POPTIO iI00 JE

-1,6 x10"° C

KaBe Tpwtovio, eTTOPEVWG, £XEI BETIKG QopTio iTo pE
+1,6 - 10" C
To atopo gugavifeTal oTn GUON cuVNBWG WG NAEKTPIKA OUBETEPO, EXEI

OnAadn ioo apiBud TTpwToviwv Kal NAEKTpoviwy. 210 ZX. 1.1.a ateikovileTail
£va ATOPo UdPOYOVOU Kal £€va ATOPOo XOAKOU.

1 HAEKTPONIO 29 HAEKTPONIA

+ +

TPOXIA K
L
M
N  TPOXIA
1 MPQTONIO 29 MPQTONIA
A. ATOMO YAPOFONOY B. ATOMO XAAKOY

ZxAua 1.2.0. Aoun Twv arépwv udpoydvou Kai XaAkou

To Kavoviké udpoyovo* €xel TTUPHVA TTOU OTTOTEAEITAI ATTO €va POvVOo
TTPWTOVIO. [Upw Tou TTEPIOTPEPETAI Eva POVO NAEKTPOVIO. 2ToV TTUphva

* EKT0G ammd 10 Kavovikd udpoyovo UTTApXEl TO DEUTEPIO (UE €va TTPWTOVIO Kal éva
VETPOVIO OTOV TTUPKVA TOU), KaBWG Kal TO TPITIO (e £va TTPWTOVIO Kal U0 VETPOVIQ).
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TOU ATOPOU TOU XOAKOU UTTApXOUV 29 TTpwTOVIa KAl i00¢ TTEPITTOU apIBuog
veTpoviwv. [Upw Tou TrepIoTPEPOVTAI 29 NAEKTPOVIQ.

A@oU 0 apIBUOS TWV BETIKA QOPTICPEVWY TTPWTOVIWV gival i00G PE Tov
apIBPO TWV apvNTIKA QOPTICUEVWY NAEKTPOVIWY, TO ATOUO €ival KAVOVIKA
NAEKTPIKA OUBETEPO. AV OUWG, YIa KATTOIO AOYO, a@aipe@oUV nNAEKTPO-
via, TOTE OTO ATOMO TTEPICOEUOUV Ta BETIKA POPTIA. Z€ AUTA TNV TTEPITITWON
TO GTOMUO, WG GUVOAO, gival BETIKA POPTIOPEVO KAl OVOPALETAl BETIKO 16V.
Av, avTiBeTa, TpooTEBOUV NAEKTPOVIO OTO ATOPO, TOTE TO ATOMO QPOPTICETAI
apvnTIKA Kol OVOUAZETal apVNTIKO 16V.

Avaloya ptropoUpe va PIAGUE Kal yia owuaTta BeTIKA 1) apvnTIKA QOpPTI-
opéva, EpOoOoV, OTNV ETTIPAVEIA TOUG, BpickovTal GToua BETIKA A apvnTIKA
QOPTIOUEVA.

XapakTnPIOTIKA 1I010TNTA TwV NAEKTPIKA QOPTIOCUEVWY CWHATIWY I Ow-
MATWV €ival 0TI aoKoUv BUVAEIG TO Eva OTO AAAO.

Av dU0 BeTikG popTia Bpebouv TO £€va KovTd oTo GAAO atrwlouvTal. To
idlo aupBaivel, av TTAnoiIdoouy YeTagl Toug dUO apvnTIKG @opTia. AvTiBeTa,
TO BETIKO QOPTIO EAKEI TO APVNTIKO QPOPTIO.

To Zx. 1.1.B. TTapoucIAlel OXNUATIKA QUTEG TIG OXETEIG, TTOU CUUTTUKVW-
VOVTal O€ pia @paon:

‘ Ta opwvupa NAEKTPIKA @opTia ammwlouvral,
O T ETEPWVUMOA EAKOVTAI.

000 1Mo peydAn civail n ToagdTNTA NAEKTPIKOU POPTIOU OTO GWHATA KOl
000 TTIO KOVTA €ival Ta NAEKTPIKGA QopTia To éva GTo AAAO, TOOO peEYOAUTE-
PEG OUVAEIG, EAKTIKEG i} aTTWONTIKEG, AvaTTTUCCOVTAI.
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ZxAMa 1.1.8. 2TIC OUWVULA QOPTICLEVES OPAIPES AOKOUVTAl QTTWOTIKES OUVAUEIS.
2TIC ETELWVULQA QOPTIOUEVES OPAIPES QOKOUVTAI EAKTIKEC OUVANEIS.

AQoU C0IKEIWBAKANE WE TNV £VVOoIa Kail TIS IDIOTNTEG TOU NAEKTPIKOU QOp-
Tiou, JTTOPOUE VA TTOUNE TTEPICCOTEPA TTPAYHATA YIO T oW TOU aTOUOU.

Avagépape, AdN, OTI Ta NAEKTPOVIO TTEPIOTPEPOVTAI O€ KABOPIOUEVEG
TPpOoXIEG. O1 TPOXIEG AUTEG OXNUATICOUV OUOKEVTPEG ETTIQPAVEIEG PE KEVTPO
TOV TTUPRva, ol oTToieg KaBopifovTal Pe Tov idI0 TPOTTO yia OAa Ta AToua
Kal ovopddlovtal oToIfddeg. KabBe atoiBada TepiExel Evav opIoPEVO aplb-
MO nAekTpoviwyv. Otav cuuTTANpwOEi pe NAEKTPOVIA N TTPWTN OTOIRAdA,
OUMTTANPWVETAI N €TTOUEVN, Kal oUTw KaB' €€RG. H TeAeuTaia (eEwTepIKN)
oToIfdada Tou atopou ovouddeTal Kal oToIBAGda 0BEvoug, UTTOPE va €XEI
a1t 1 éwg 8 nAekTpodvia Kal, OTTwG Ba doUuEe 0T CUVEXEIQ, €ival UTTEUBUVN
YIO TNV NAEKTPIKF) CUUTTEPIPOPA TWV OTOPWV. 2T0 2X. 1.1.0, 0TO ATOHO TOU
XOAKOU, £€X0uv CUUTTANPWOET Pe NAEKTPOVIA Ol ECWTEPIKES OTOIRADES KAl N
€EWTEPIKI TOU OTOIRAdA £XEI EVA HOVO NAEKTPOVIO.

O1 duvapeig TTou KpaTtoUv Ta NAEKTPOVIA OTIG TPOXIEG TOUG €ival Ol EAKTI-
K&G OUVAEIG, TTOU QvVOTITUCCOVTAl QVAUECO OTA BETIKA QOPTITUEVA TTPWTO-
VIO TOU TTUPAvVa Kal oTa apvnTIKG NAekTpovia. O duVAPEIS auTéG ival TTOAU
IOXUPEG VIO Ta NAEKTPOVIO TWV ECWTEPIKWY OTOIRAdWY, TToU BpioKovTal TTIo
KovTa oTov TrupAva. AvtiBeTa, oTta NAEKTPOVIa TNG €EWTEPIKAG aTOIRAdAS Ol
EAKTIKEG DUVAEIS €ival a0BEVECTEPEG.
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Av dnuioupynBouv ol KatdAANAeG OUVOAKEG, PTTOPOUV Ta NAEKTPOVIQ
NG EEWTEPIKNG OTOIRABAG VO aTTOAKPUVBOoUV aTTd TO ATOO. To NAEKTPO-
VIO TTOU aTTeAEUBepWVETAl OTTO TO ATOUO OVOPAleTal EAEUBEPO NAEKTPO-
vi0. To ATOWO TTOU OTTOMEVEL e AlyOTEPO NAEKTPOVIA YiveTal BETIKO 10V Kal
ENKEI JE TN O€IPA TOU NAEKTPOVIA aTT YEITOVIKA ATONA, TTPOCTTABWVTAG Va
Eavayivel nAekTpikd oudétepo. MpokaAeital £€T01 PIa OUVEXNG Kivnon Twv
eAeUBePpWV NAEKTPOViWY aTTO ATOUO O€ GTOMO. (ZX. 1.1.Y)

HAekTpOVIO EWTEPIKAG OTOIRAdAG
(eAeUBEPO NAEKTPOVIO)
HAEKTPOVIO ECWTEPIKWV
oToIBadwv

MupAvag
atopou
ZxApa 1.1.y. Ta nAektpovia NG eEWTEPIKAS OTOIRAGdAS TwV ATOUWV UTTOPOUV va yivouv
EAeUBepa nAekTpoVIa Kai va uetakivnBouv arré ATouo g€ ATopo.

1.2 TO HAEKTPIKO PEYMA

Eidaue 611 Ta nAekTpOVIa TNG EEWTEPIKNAG OTOIRASAG TWV ATOUWY UTTOPOUV
va aTmrooTIWVTAl KOl VO KUKAOQOPOUV atrd ATouo g€ GTOUO, wg eAEUBepa
NAekTPOVIa. Ta NAEKTPOVIO QUTA KIVOUVTAI JE TUXAIO TPOTTO, XWPIG KATTOIO
TAEN, yI' QUTO Kal n Kivnor Toug ovouddeTal ATAKTN Kivnan.

KaTtw Opwg atrd €IdIkéG ouvOnRKeg, Ta eAeUBepa auTd nNAeKTPOVIA Eival
ouvaTév va KivnBouv opoiduop@a, V' atmmokTrijoouv dnAadn Kivnon Tpooa-
vatoAiopévn o€ pia kateuBuvon,.

AuTl N KaTteuBuvouevn Kivion Twv eAeUBepwV nAekTpoviwy ovo-
MadeTal NAeKTPIKG pela.

H kivnon Twv nAekTpoviwv givar apyr]. Kivouvtal ye Tnv tTaxutnta evog
MUPPNYKIOU (UEPIKA XIAIOOTA TOU PETPOU ava OEUTEPOAETTTO). Aev TTPETTEI
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OMWG VO CUYXEOUPE TNV TOXUTNTA TWV NAEKTPOVIWYV UE TO XPOVO TTOU XPEI-
adetal To pevua, yia va @Baael atrd To £va AKPO £vOg oUPUATOg aTo GAAO.
MNvwpidoupe 0TI 6TAV OTO CTTITI JOG TTATACOUE TO DIAKOTITN, YIa V' avayou-
ME TO QWG, N AduTTa avAapel auéowe.

MNa va kataAdBoupe TI cuppaivel, ag doUPE TO PNXavikd avaAoyo TTou
Trapouaiaderal o1o ZX. 1.2.a. O aywyodg Tou NAEKTPICUOU PTTOPEI va TTapa-
OTOBEl e CWARVA KAl TA NAEKTPOVIA PE PIKPESG OPAIPES HETT OTOV CWANVQ.
Av e€aoknooupe pia wlnon oTn ogaipa Tou Bpioketal oTo dkpo A Tou
owAnva, n wlnon Ba petadobei oTn oaipa B 010 TEAOG TOU CWARva.

A

ZxAua 1.2.a. Mnxaviké avaAoyo yia tnv epunveia tng raxorntag 61ado0ng Tou nAe-
KTpIKOU peuuarog. Av ompwéouue 1 o@aipa A 0To GKpo Tou CwAnva,
n kivnon peradiderar auéows atn o@aipa B ato 1éAog rou cwAnva.

To idio cupBaivel pe To TTATAUA TOU BIOKOTITN GTNV NAEKTPIKN EYKATAOTAON
Tou omimioU. Ta nAekTpdvia TTou gival KOVTA oTov SIAKOTTTN, apXi(ouv va KIivou-
VTQI TOUTOXPOVA E TA NAEKTPOVIA TTOU €ival KOVTE 0T AGUTTO KOl TNV avAaBouy.

To NAeKTPIKG peUpa, AoITTov, peTadideTal Je TTAPA TTOAU peyaAn TaxuTn-
Ta (TNV TOXUTNTO TOU QWTOG).

EkT16g atrd TNV Kivnon Twv NAEKTPOVIWY OTa OTEPEG CWHATA, NAEKTPIKO
pelpa ptropei va dnuioupynBei Kal atrd TNV Kivnon atopwyY Kal opiwy,
T OTTOIO €ival NAEKTPIKA QOPTICHEVA (BETIKA KAl apvNTIKA 16vTa). AuTO
oupBaivel .. oTNV NAEKTPOAUCT, OTTOU BETIKA KAl apvnTIKA 16vTa Bpicko-
vTal o€ Uypo SiIdAupa Kal £xouv Tn duvaTtoTnTa va KivnBouv eAelBepa péoa
oTo didAupa. OTTwg ival yvwaoTo, oTa Uypd, Ta JOPIa KIVOUVTAI CUVEXWG,
KaTd TUXaio TPOTTO, TTPOG OAEG TIG KaTEUBUVOEIG. Av dnuioupynBolv duwg
KATAAANAEG GUVBNKEG, TA IOVTA AUTA OTTOKTOUV Kivnon, TIPOCAVATOAIGHEVN
o€ oplouévn KaTeuBuvaon, TTPAyUa TTou I000UVAUET UE NAEKTPIKG peUQ.

MNa va ouptrepIAGBOUPE Kal AQuTH TNV TTEPITITWOT, TO NAEKTPIKO pelua
OpICeTal YEVIKOTEPA, WG KATEUBUVOUEVN KivNON NAEKTPIKWY POPTIiWV.
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1.3 ArQrol, MONQTEZ KAI HMIAIQroi

OMa 10 UAIKG Bev €£x0uv TNV idIa NAEKTPIKA CUPTTEPIPOPA. Z€ UAIKA, OTTWGS TO
METOAAQ, T ATOA BpiokovTal TTOAU KOVTA TO £va aTo GAAO. AUTH N TTUKVH S0
TWV ATOPWY TwV JETAAWY ovouAeTal KPUOTAAAIKO TTAEypa. Ta nAekTpOVIa
TTOU BpickovTtal oTNV €EWTEPIKA OTOIBAdA TWV ATOUWY, OTTEXOUV ATTO TOUG
TTUPAVEG TWV YEITOVIKWY atOuwy, 600 KAl atrd ToV TTUprva Tou SIKOU TOoug
atopou. 'ETal, o1 EAKTIKEG BUVAEIG aTTO TOUG TTUPAVEG aAAnAoavaipouvTal Kal
T NAEKTPOVIA TNG EEWTEPIKNAG OTOIRAdAG YivovTal EAeUBEPa NAEKTPOVIAL.

Ta péTaAa dnAadr| atroteAoUvTal aTTd ATOUA TTOU £X0UV XAOEl NAEKTPOVIO
(BeTIkd 16VTA) KOl BpiokovTal o€ KABOPIoPEVES BEOEIC OTO KPUOTAAAIKO TTAEY U
TOUG Kal a1 eAeUBepa NAEKTPOVIA TTOU TTEPIPEPOVTAI AVAUETT OTA ATOMA.
O apiBP6g Twv eAeUBePWY NAEKTPOVIWV ival icog e Tov apIBud Twv BETIKWV
IOVTWYV, WOTE Ta BETIKA Kal apvnTIKA QopTia va eEoudeTepuovovTal. (ZX. 1.3.a)

EA08£pa NAEKTEOVIG O¢eTikd 16vTa JETAAAOU

ZxnMa 1.3.a. To KpuaTaAAiké TAEyua Twv ueTdAAwv amoreAsitar ammoé Ta BeTika 1I6vra
Kal 1a EAEUBEPa NAEKTPOVIA TTOU TTEPIPEPOVTAI AVALIETE TOUG.

Av 1TTpocBécoupe NAekTPOVIa O€ €va onueio Tou YetdAAou, Ba cuufei To
€€AG: Ta nAekTPOVIA EivVal OPWVUHA QOPTICUEVA (EXOUV OAQ ApVNTIKO POPTIO),
aTTwBOOUV €TTOPEVWG TO £va TO GAN0. 'ETO1, dev Ba peivouv OUYKEVTPWHEVA
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OTO onueio TTou Ta ToTTOBETACANE, AAAG Ba diaxuBouv 1o PETAAAO yia va
KatavepunBouv opoiduopea ot pada Tou peTdAAou. Me Tn yAwooa Tou
NAEKTPIKOU QopTiou, Ba TToUpE OTI Ta apvnNTIKA QOPTIO JETAKIVIBNKAV HECQ
atrd TN PAda ToOU CWPATOG.

Av TTGAI a@aipEécoupe NAEKTPOVIa aTTO KATTOIO onuEio Tou HeETGAAoOU, Ba
£pBouv NAeKTPOVIa aTTO AANEG TTEPIOXEG, VIO VA KAAUWOUV TO KeVO. AnAadn,
TO OETIKO QOPTIO (TO EAAEIUPA NAEKTPOVIWYV) TTOU OTNV apXI] NTAV OUYKE-
VIPWHEVO O€ JIa TTEPIOXH, OTN CUVEXEIQ JETOKIVEITAI GE€ AAAEG TTEPIOKEG.

ZwuaTta, OTTWG Ta METAAAQ, TTOU EMITPETTOUV TN METAKIVNON NAE-
KTPIKWV QOPTiwv HETA a1Té TN Ao TOUG OVONAZoVTal OYyWYINO OW-
paTa A KaAoi aywyoi Tou NAEKTPICHOU i aTTAd aywyoi.

AvtiBeTa, av o€ owpata TTou dev dIaBETOUV EAeUBEPO NAEKTPOVIO TTPO-
0B€00UE 1 aPaIPECOUPE OTTO KATTOIO OnuEio TOUG NAEKTPOVIA, Ba eTTnpE-
a0BoUv Povo Ta AToua TTOU €ival KOVTA OTO anpeio autd. Oa gopTIoTouV
apvnTIKa ) BeTIKA, avdAloya, av Ta cwuaTta TTPocAdBouv /| dWaouV nAe-
KTpOvIa. Mn d1aBéTovTag eAeUBepa NAEKTPOVIA, OEV EXOUV UNXAVIOUO VIO
TN METOKIVNON TWV NAEKTPIKWV QOPTiwV. Ta NAEKTPIKA QopTia HEVOUV EVTO-
MIoUEVA OTa onueia TTou dnuioupyRBnKav apyIKa.

ZWUOTO TTOU OEV EMITPETTOUV TN HETAKIVNON NAEKTPIKWY QOPTiwV
MEoa aTro Tn pAda Toug, ovouddovTal HOVWTIKA CWATA )| ATTAG JOVWTEG.

MovwrTég €ival To yuaAi, n TTopceAdvn, 1o EUAO, TO KOOUTOOUK, TTOAAG
TTAQOTIKA UAIKG, 0 ENpOG aEPag K.ATT.

eviKd, atrd Ta XNUIKA OTOIXEIQ, JOVWTIKES 1810TNTEG €XOUV EKEIVA TTOU
TO ATOUO TOUG, OTNV €EWTEPIKNA OTOIRADA, £XEI 5 1] TTEPITOOTEPA NAEKTPOVIA.
Tétolou TUTTOU ATOlO BUCKOAQ dNUIoUpyouv eAeUBepa NAekTPOVIA. AvTiBe-
Ta, OTa PETAAAD N €§WTEPIKA OTOIRAdA £xel 1, 2 i 3 NAeKTPOVIA, TO OTTOIA
OuyKpaTouvTal XaAapd Kal EUKOAQ IETATPETTOVTAI O€ EAEUBEPQ NAEKTPOVIAL.

TéNOG UTTAPXEI Kal pIa TPITA KaTNyopia cwudtwy, ol nuiaywyoi. Mpd-
KEITAl YIO CWHATa TTou O108£TouV PIKPO apiBuo eAeUBepwWV NAEKTPOVIWYV Kal
EMMTPETTOUV TNV TTEPIOPICHEVN KivnOn NAEKTPIKWY QOPTIWV. ZTNV KATnyopia
QUTA AviKOUV Ta OTOIXEIO TTUPITIO KOl YEPHAVIO, TTOU XPENOIUOTTIOIOUVTal
OTNV KATAOKEUN NAEKTPOVIKWY OAOKANPWHEVWY KUKAWMPATWY. Ta duo autd
oToIXEia €Xouv OTNV €EWTEPIKN OTOIRAdA TwV ATOPWY TOUG 4 NAEKTPOVIQ,
TPAyua TTou £€nyei TN B€0n TOUG AvAPECT OTOUG aYWYOUG KAl TOUG HOVWTEG.

TNV TTPAYMOTIKOTNTA OEV UTTAPXOUV TEAEIOI AYWYOI, OUTE TEAEIOI HOVW-
1€6. OAa Ta ocwpaTta otav BpeBolv ae KATAAANAEG CUVOAKEG ETTITPETTOUY,
o€ KATToI10 BaBuO, TN YETOKIVNON NAEKTPIKWY QOPTiWV YETa aTrd auTd.
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1.4 H HAEKTPIKH TAZH

‘Exoupe AdN e¢nynael 611 BETIKO POPTIO anuaivel EAAEINUO NAEKTPOVIWY Kal
apvnTIKO QOPTIO, TTEPICTEUNA NAEKTPOVIWV.

Ag uttoBéooupe OTI £€xoupe U0 CWHOTA ETEPWVUNA QPOPTIOHEVA (TT.X.
OUO0 OoIEG OQaipEG), OTTWG QaiveTal aTo ZX. 1.4.a (l).

A B

xAua 1.4.a (I): Or d0o opaipes A kai B gival etspwvuua
POPTIOUEVES Kal EAKOVTaL.

Avdpeoa ata apvnTiKa QopTia TNG o@aipag A Kal Ta BETIKG @opTia TNG
oaipag B, yvwpiloupe 011 aokouvTal EAKTIKEG duVAEIS. Ta dUO popTia ONWG
TTAPAUEVOUV OTIG BECEIG TOUG, 000 UETALU TOUG UTTAPXEI O HOVWTIKOG QEPAG.

Ti Ba cupBEl av evwaoupe TIG U0 OQAIPES PE EVA QYWYIMO (TT.X. XGAKI-
vo) oUppa; (Zx. 1.4.a ()

A B

ZxAua 1.4.a (l): Orav o1 dUo o@aipes evwboUv e aywyiuo oUpua, 1a NAEKTPOVIA
amré TV apvnTIKG @opTiouévn ogaipa A, kareubuvovral Tpog TN
BeTikG popriouévn oeaipa B.

Méoa atmd Tov aywyod KivouvTal Ta BETIKG QOpTia TTPOG Ta apvNTIKA Kal
TA APVNTIKA TTPOG Ta BeTIKA. KABe @opd TTou €va BeTIKG popTio ouvavtd
£€va apvnTIko, Ta dUO QopTia eEoudeTEPWVOVTAL.

Na va karavoriooupe KOAUTEPA TO PAIVOUEVO UTTOPOUE VO avapepBoU-
ME OTa NAEKTPOVIQ:

270 OWMO A €TTIKPOTE “OUVWOTIONOS” NAeKTpoviwy. AvTiBeTa, 0TO CWHA
B 110U £x€1 EANEINPa NAeKTPOViIWY, Ta NAEKTPOVIA gival apald KaTaveEUNPEVa.
Ta NAeKTPOVIA TOU CWUOTOG A €ival OUWVUPA QOPTICUEVA (EXOUV OAQ apvn-
TIKO QOPTIO), ETTOMEVWG aTTWOET TO éva To AAAO. MOAIG Bpebei d1E€odog péoa
atrd 10 XAAKIVO oUpua, YETOKIVOUVTAI TTPOG TO OWUa B yia va apaiwoouy.
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KdaBe @opd 1Tou £va NAEKTPOVIO EYKATOAEITTEI TO CWHA A, JEIWVETAI TO
apvnTIKO QOPTIO Kal KABe @opd TTou £va NAEKTPOvIo pBdvel oTo cwua B,
MEIWVETAI TO BETIKO QOPTIO TOU CWHPATOG B. 210 TEAOG T NAEKTPOVIA KOl OTA
000 ocwuaTa aTrokTouV TNV idla TTUKVOTNTA. TOTE Ba €x0oUV €CoUdETEPWOEI
Ta apxXIK& QopTia Twv dU0 CWHATWY, APoU Ta CWHATA dEV TTAPOUCIAlouV
TTEPITOEUPA 1 EAAEIJPA NAEKTPOVIWV.

MNa éva pikpd xpovikd didoTnua, péoa oTo XAAKIVO aUpua Ba uTTapxeEl
TPOCAvVATOAICUEVN PON NAEKTPOVIWY TTPOG pia kateuBuvaorn, dnAadr nAe-
KTPIKO pelpa. OTtav ta @opTtia Twv U0 CWUATWVY g¢oudeTepwBolv, TO
pevpa Travel. (Zx. 1.4.a (ll))

A B

yxAua 1.4.a (ll): To nAekTpIikO pedua mavel, orav eéouderepwbBolv Ta @oprtia Twv
0UO OQaIPWV.

Ag emTavéNBoupe aTIG dUO CPAipES, OTTWG ATAV, TIPIV TIG EVWIOOUNE ME
TO XGAKIVO CcUppQ.

Eival Trpo@avég OT1 Ta nAEKTPOVIa £XOUV TV TAon va KivnBouv atré 10
owla A, oto cwpa B, aA\d Ta eptTodilel 0 JOVWTIKOG aéPag.

AuT n Tdon ovopddetal NAEKTPIKA TAoN. Anuioupyeital, 6tav 10 éva
OWHMa ATTOKTNOEI TTEPIcTEUPa NAEKTpOoViwyY Kal TO GAAO EAAeIua. Me dAAa
AGyia, OTav KpaTaue dlaxwplopéva PETALU TOUG ETEPWVUMA NAEKTPIKA
@opria. MNa va kpatdue Ouws o€ atrdéoTacn U0 POPTICUEVA CWHATA TTOU
éAKovTal HETASU TOUG, TTPETTEI VA DATTAVACOUME KATTOIO £py0 (VO TTPO-
oQEPoUE evEPYEID). Ta POPTIOPEVA CWHPATA ATTOKTOUV £TOI EVEPYEIQ KAl
onuIoupyeiTal N NAEKTPIKN TACT.

H nAektpikr Tdon cival T6oo peyaAuTtepn, 600 TEPICCOTEPA Eival TO
popTia ka1 600 YeyoAUTEPN €ival N YETAEU TOUG OTTOCTAGT).

2Tnv apxn TN S1adIkaaciag TTou TTEPIYPAYAE JE TO ZX. 1.4.0, avAUECT OTA
owpata A kal B utrfjpxe nAekTpikr) Tédon. H 1don peiwvotav 600 €ppee nAe-
KTPIKO peupa. Otav n Tédon undevioTnke, OTAUATNOE Kal TO NAEKTPIKO pEUA.

MrtropouUpe AoITTéV va TTOUUE:

‘ H nAekTpIKf TdoN gival n aitia TTou TTPOKAAEi TN pon
O TOU NAEKTPIKOU PEUPATOG.
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H nAekTpikr Tdon cupBoAiletarl pe 1o ypdupa U kai pyetpiétal oe V (Volt
- BoAr).

ZUupoAo Movdada
U

HAekTpIkA TdON V (Volt - BoAr)

XpnoipotroioUvTal akOua Kal ol JovAdEG:

1 kV (kilovolt) = 1000 V = 10° V

1mV (millivolt) = V=10%V

1000

Mepikég atrd TIG TTI0 OUVABEIG TACEIG TTOU CUVAVTANE GTNV KOBNPEPIVA
Cwn, @aivovTtal gTov TTivaka 1.4.a:

Mivakag 1.4.a: AIGQOpPEG TAOEIG TTOU CUVAVTAME OTNV KaBnuepivh {wn

Egpapuoyn: Taon:
MrTrartapia autokivriTou: 6v R 12V
Kolvég ptTaTapieg Kal CUOOWPEUTEG: 1,5V éwg 9V
O peupaTodoTng (TTpida) oTo OTTITI: 220V
Mpappég uwnAng Taéong Tng AEH: 150kV ka1 400kV
Taon avaueoa ota OUVVEQPQ KOI QVANECT OTA MEXP!
oUvveQa Kal TN yn: 1.000.000.000V

MoAAEG @OpEG, avTi TOU OPOU NAEKTPIKA TAON, XPNOIUOTIOIEITAlI O OPOG
Sla@opd duvauikou.

To Suvapiké xopakTnpEiel TNV NAEKTPIKA KatdoTaon KABE owuaTog N
onueiou oTo xwpo. K&Be cwua ) anueio €xel pia TiuA duvauikoU TTou Je-
TpIETal o€ Volt, 6TTwG Kai n T&on Kal YTropei va gival BeTIKN 1 apvnTikn. Ta
BETIKA QOPTIOUEVA CWHATA £XOUV BETIKO BUVAMIKO, T apvNTIKA, apvNTIKO.
To duvapiké TG yng Aaupdveral ico Pe TO uNdév.

Ma va Bpoupe Tn diagopd duvauikoU PeTagU dUo onueiwy A kal B 1Tou
€xouv avrigToixa duvapiko U, kai U, a@aipoupe To SuvapIKo Tou deUTepOU
aTro T0 dUVAMIKOG TOU TIPWTOU Kal £XoupE TN Slag@opd duvapikou U, - U,
H diapopd duvapikoU U, - U, gival n nAeKTPIKN TAoN PETAGU TWV anueEiwy
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A kai B. Av n dia@opd duvapikou gival Pndév, TOTE Kal N NAEKTPIKA TAoN
gival undév kal dev uTTopei va Trepaael NAeKTPIKO pelua avdaueoa oTa dUo
onueia, av ouvdeBouyv pe Evav aywyo.

U NMAPAAEIrMA

Ag uttoBéaoupe 0TI €va BETIKA QOPTIOPEVO TWHA £XEI DUVANIKO
U, = +15V kai éva dAo cwpua apvnTika gopTtiopevo U, = -10V.

Avauead Toug uTTapxel diagopd duVaUIKoU ) NAEKTPIKN TAON:

U,-U, =+ 15V - (-10V) = 25V

1.5 Ol HAEKTPIKEZ MNHIEZ

Ma va dnuioupynBei NAekTPIKG peUpa, TTPETTEI va £XoUuuE dUO onpEia, YeETa-
€U TWV OTToIWV Va UTTAPXEI NAEKTPIKE TAoT, dNAadN éva onueio pe EAAEI-
MO Kal éva onueEio pe TTepicocupa nAeKTpoviwy. Av EVWOOUUE Ta onueia
QuTd Pe évav aywyo, ToTe Ba TTeEPATEl NAEKTPIKO pelpa. MpAyopa OuwG
TO pelpa Ba oTapaTtAoEl, YOAIG eEoudeTepwBOUV Ta NAEKTPIKA popTia. Av
Bpouue eTTopEVWGS Evav TPOTTO va dlaTnpouue oTaBepr TNV NAEKTPIKN Tdon,
T6TE Ba dlaTnpeital aTaBEPO Kal TO NAEKTPIKO PEUNA, OGO XPOVO BEAOULIE.

AuTth Tn doUA&Id KAVOUV OI NAEKTPIKEG TINYEG 1) KOAUTEPA OI TTNYEG NAE-
KTPIKOU peUPOTOG.

O1 KUPIOTEPEG TTNYEG NAEKTPIKOU PEUNATOG €ival:

® O1 nAeKkTpIKEG YEVVATPIEG

o Ta NAeKTPIKA OTOIXEiO KOI Ol CUCOWPEUTESG (MTTATAPIES)

AT’ auTEG 01 OTTOUBAIOTEPES €ival Ol NAEKTPIKES YEVVATPIEG, TTOU HETA-

TPETTOUV KIVNTIKA evépyela o€ NAEKTPIKN. OAn N nAeKTPIKY evEpyela TToU
pag TpounBevel n AEH TTpoépyeTal aTTd NAEKTPIKEG YEVVITPIEG.

Me TIG NAEKTPIKEG YevVTPIEG Ba aoX0AnBoUuE O€ ETTOPEVO KEQAAQIO TOU
BiBAiou.
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1.5.1 Ta nAekTpIka oToIXEiO

Mia atrAotToinuévn TapdoTacn NAEKTPIKOU OTOIXEIOU QaiveTal oTo 2X.1.5.0.

ATtroteAeital atmo éva doxeio péoa oTo oTToi0 UTTAPXEI SIAAUUA NAEKTPO-
AOTR (171.X. didAupa Beiikou ogéog H,SO,).

270 d1GAUpa gival ToTToBeTNUEVEG OUO PETAANIKES paBdol 1 AdUEG, TTou
ovopddovTal NAEKTPOBIA. Ta NAeKTPOdIA €ival KATOOKEUAOUEVA aTTd dla-
QOPETIKO UAIKO. ZT0 TTapadelyud pag, 1o éva gival atrd xaAkd (Cu) kal 1o
GAo a1td weuddpyupo (Zn). Ta nAekTpddia KaTaAryouv oe dUo TTOAouUg
£€€w atro Tov NAEKTPOAUTN.

Méoa o1o didAupa Tou NAeKTPOAUTN cupBaivouv Ta €€ng: To popIo Tou
NAEKTPOAUTN, OTNV TIEPITITWOTN pag, Tou Belkou ogéog (H,SO,), dlaararal
Kal oxnuarticel 16vTa. Avo BeTikda 16vTa udpoyodvou, H* kal H* kal éva ap-
vNTIKOG 16V SO, ~ (Beikn pida).

To 16v Tou udpoydvou H* gival éva dropo udpoydvou, TTOU TOU AEITTEl
NAEKTPOVIO, eV 0TO 10V SO, ~ TrepIogetouv dUo nAekTpdvia.

Ta 16vTa KivouvTal péoa oto didAupa o€ avtibeteg kateubBuvoels. Ta 16-
vTa Tou H* kateuBuvovTal 01o nAekTpddIo Tou XaAkou (Cu), evw Ta 16vTa
Tou SO, - kateuBuvovTal aTo NAeKTPGBIO Tou Weudapyupou (Zn).

Dopd kivnong nAeKTpoviwv

OeTIKOG ApvnTikdg
TTOAOG TTOAOG
HAexTpddio atmd HAekTpddIo atmd
X0aAké Cu Weudapyupo (Zn)
HAekTpOAUTNG

SiGAupa H,SO,
HAEKTPIKO ZTOIXEIO

IxAua 1.5.0. Sxnuarnkn mapdoracn NAEKTPIKOU OTOIXEIOU yia TNV TTEPIYPAPN TNS
apxns Asiroupyiag Tou.
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2uykevTpwvovTal £701 0TO NAEKTPOBI0 Tou XaAKoU (Cu) 16vTa pe ENAEIY-
Ma NAEKTPOVIWV Kal 0TO NAEKTPOOIO TOu WeudapyUpou 16VTA E TTEPIcTEU-
MO NAEKTPOViwV.

To atrotéAeopa gival To NAekTPOdI0 Tou XaAkou (Cu) va @opTioTEl OETIKA.
Fivetal €101 0 BETIKOG TTOAOG TOU NAEKTPIKOU OTOIXEIOU, EVW TO NAEKTPODIO
TOU Weudapyupou (Zn) @opTifeTal apvnTIKA Kal YivETal O apVNTIKOG TTOAOG
TOU OTOIXEIoU.

‘ET01, avapeoa oToug OUO TTOAOUG TOU NAEKTPIKOU CGTOIXEIOU dnUIOUPYEi-
Tal NAEKTPIKA TAON.

Av ouvdEooupEe EEWTEPIKA TOUG TTOAOUG TOU NAEKTPIKOU OTOIXEIOU ME
£va aywylyo cupua, Tote Ba apxioel va KUKAOPOPE pelua avAapeTa OTOUG
TTOAOUG TOou OToIxEiou. HAekTpdvIa dnAadr atmmd Tov apvnTikd TTOAO Tou
OToIX€EiOU PETAKIVOUVTAI JETQ aTTO TO GUPHA TTPOG TO BETIKO TTOAO.

Méoa a1o SIGAUpPa TOU NAEKTPOAUTN £XOUE PETOKIVNON TWV BETIKWV Kal
apVNTIKWYV 10VTWY, TTPOG QVTIBETEG KATEUBUVOEIG, £TO1 WWOTE VA CUVTNPEITAI
n Tepicoeia NAeKTpoviwv oTov apvnTIKO TTOAO Kal N EAAEIYn nAEKTpoviwy
0T0 BeTIKO TTOAO.

Autn n diadikacia de Ba cuveyloTei €1’ dtelpo. Ooo Trepvael To peUQ,
Ta 16VTa TOU OIGAUPATOGS avTIOPOUV XNUIKA PE Ta NAEKTPODIO Kal Olya-alyd
Ta KaTooTPEPOUV. Ta NAekTPOdIa diaAuovTal oTadIakd oTo SIGAUPa 1} dn-
MIoupyouvTal €TTIKABIOEIG OTNV ETIQAVEIG TOUG. TOTE AEPE OTI TO NAEKTPIKO
oTolxeio e¢avtAnBnke, dev ptropei, dNAadry, va dwaoel NAEKTPIKA TAoN.

To nAekTpIKG OTOIXEIO TTOU TTEPIYPAWAUE OVOUALETAl UYPO NAEKTPIKO
OTOIXEI0. YTTAPXOUV Kal ENPpd NAEKTPIKG OTOIXEIQ, O yVWOTEG “pTraTapiceg”,
TTOU XPNOIPOTIOIOUUE OTIG SIAPOPES EQAPHOYEG TNG KaBNnuePIVAG (wNg, pa-
B16QwVa, NAEKTPIKOUG QAKOUG K.ATT. (ZX. 1.5.8)

xAua 1.5.8. Aidpopor tumor Enpwv nAe-
KTPIKWV OTOIXEIWV (UTTaTapies) mou xpn-
OIUOTTOIOUVTAI OE EQAPUOYES TNG Kabnue-
pIvAS qwiig.
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O 1m0 ouvnBiopévog TUTTOG gival To ENPd aToixeio AekAavolé. (2x. 1.5.y)
2’ auTo, o BeTIKGG TTOAOG TOU OToIXEIoU gival aTrd AvBpaka Kal BpiokeTal
OTO KEVTPO, EVW O apvnTIKOG TTOAOG gival atrd WYeudAPYUPO Kal ATTOTEAEI
TO DOXEiO TTOU TTEPIEXEI TOV NAEKTPOAUTN. MEoa aTO BoXEI0 O NAEKTPOAUTNG
gival og popen TaxUpPEUOTNG TTACTAG, MAdi PJE PO ouaia TTOU BEATIWVEI
TN A&ITOUPYia TOU GTOIXEIOU KOl OVOUAZETAl AVTITTOAWTIKG UAIKO. ETO TTAVW
MEPOG N pTTaTapia o@payietal e TTicoa rj GAAO HOVWTIKO UAIKS. To doxeio
WeudapyUpou KAAUTITETAI £TTIONG PE MOVWTIKO (XapPTi A TTAACTIKO QUAAO),
EKTOG aTTO £va KEVTPIKO PWEPOG 0T BACN TOU OTOIXEIOU, TTOU ATTOTEAEI TOV
apvnTIKO TTOAO.

E=AEPIZMOX

MIZzA

AOXEIO
YEYAAPTYPOY

YIPH
NAZTA

ANTIMOAQTIKO

PABAOZ
ANOPAKA

XAPTINO
MEPIBAHMA

a) EXQTEPIKH KATAZKEYH B) EZQTEPIKH OWH

ZxAua 1.5.y. =npd oroixeio NekAavolé.

EkT6¢ a1mmd TIG KAQOIKEG pTTATAPiEG ¢npoU TUTTOU XPNOIUOTTOIOUVTaI
TTOAU Kal Ol aAKOAIKEG PTTATAPIEG, TTOU £XOUV PEYAAUTEPO KOOTOG. MNapou-
014ZoUV OUWG OPICPEVA TTAEOVEKTAUATA: £XOUV PHEYAAUTEPN BIAPKEID (WA,
Oev Byadouv uypd Kal TTapoucidlouv YeyaAuTepn avioxh O€ avTioeg GUV-
Bnkeg Asitoupyiag. AAKOAIKEG €ival KOl Ol JIKPOOKOTTIKEG WTTATOPIEG TTOU
XPNOIUOTTOIOUVTAI O€ EQAPHOYEG, OTTWG Ta WPOASGYIA XEIPOG, Ol WTOYPaA-
QIKEG PNXAVEG, O QVATITAPEG K.ATT.

Ta nAekTpIkd oTOIXEIQ, OTAV £€avTANBOoUV, axpnoTeUovTal. YTTAPXOUV OPWG
KOl ETTAVA@OPTIZOHEVA NAEKTPIKA OTOIXEID TTOU OVOUACOVTOI CUCCWPEUTEG,
OTTWG N pTTaTapia Tou autokiviTou. OI CUCCWPEUTEG XPNOCIUOTTOIOUVTAI LG
a1roBnKeg NAEKTPIKAG evépyelag. PopTifovTal pe peUpa atmd To BIKTUO TNG
AEH, 10 otroio amodidouv katd Tn Asitoupyia Toug. ‘Exouv tTn duvatotnTa va
QOPTIOTOUV KOI VO EKPOPTIOTOUV TTOANEG POPEG, UEXPI VO KATAOTPAPOUV.
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Na Toug cuoOWPEUTEG Ba TTOUPE TTEPICTOTEPA TTPAYUATA OE ETTOUEVO
KEQAAaio Tou BiAiou.
1.5.2 HAekTpeyepTiKn) d0vapun Kail TTOAIKA Tdon TTnyng

KaBe 1Tnyn NAeKTPIKOU peUPATOC, AvaTITUOOEI, OTTWG EIDAME, UIA NAEKTPIKN
Tdon PETALU Tou BETIKOU Kal Tou apvnTiKoU TTOAOU TNG.

‘ H tdon petagu Twv TTOAWYV TNG TTNYNG, OTaV N TINYr &V CUVOEETAI UE
O €CWTEPIKO KUKAWA, ovopddeTal nAekTpeyepTik duvaun (HEA).

Mpoooxn, Tapd 10 0TI ovoudleTtal duvapn, n HEA dev €xel kapia oyé-
on Je Tn dUvaun mou pdabape otn Puoikn, dev PeTpiETal dnAadn o N
(Newton), aAAda oe V (Volt).

H HEA éxe1 kaBopiopévn Tiun yia KGBe TNy Kal egapTdTal amo Ta KaTa-
OKEUOOTIKA OTOIXEIO TNG TTNYNG.

>1a nAekTpIKAG aToIKEia N HEA €ival n aitia TTou avaykadel Ta BeTIKG Kal
apvnTIKA 16vTa Tou SIGAUPOTOG va KIvoUvTal TTPOG Ta NAeKTpodia. H Tiun
NG €ival ouvnBwg PEPIKA V Kal eEapTaTal atrd Tn XNUIKF 0U0TOON TOU NAE-
KTPOAUTN KAl TWV NAEKTPOBIWV.

271G yevvnTpies, N HEA e€aptdral atmod 10 TTwG £XEl oXEDIAOTE KOl KATO-
oKeuaoTei n yevvnTpla. Mtmopei va Tdpel TIHEG atrd PePIKA mV Ewg PEPIKA
kV, avaAoya pe Tov TUTTO TNG YEVVATPIAG.

2XETIKO PéyeBOG pe TNV HAekTpeyepTIKA AUvaun €ival n TTOAIKA TdoN
NG TNYNG.

Eival n tdon tmou peTpdpe otoug TTOAOUG TNG TTNYNS OTAV N TTNYI CUV-
OceTal EEWTEPIKA PE aywyoUGs Kal TPOPODOTE PHE PEUPA KATTOIO KUKAWWA.

H 1ToAIKA TdoN gival ouvABwg eAappwg PIKpoTePN aTtd TNV HEA. Meiw-
VeTal, 600 aufdveTal To pelua, TTou divel N TTNYN OTO EEWTEPIKO KUKAWUA.

1.5.3 AAAol TpOTTOI TTAPAYWYNG NAEKTPEYEPTIKIAG SUVANNG

EkT16G amd Toug Bacikoug TPOTTOUG, TTOU QVAQEPAUE, VIO TNV TTapAyw-
YN NAEKTPIKAG dUvaPNG (YEVVATPIEG, NAEKTPIKA OTOIXEID, CUCOWPEUTEG),
UTTapXouV Kal GAAOI TPOTTOI TTOU PTTOPOUV VO ONPIOUPYROOUV NAEKTPEYEP-
TIKA duvapn. Ava@EPOUE CUVOTITIKG PEPIKOUG aTTd auToug:
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o) HAekTpiopdg pe 1pIBA

Av Tpiyoupe duo owpaTta PETALU TOUG, TO £Va CWUA UTTOPEI VO OTTOKTHOEI
NAEKTPOVIO Kal VO Ta XGael To AAAo. To €va dnAadr) gopTieTal apvnTIKA Kal TO
GANO OeTikd. ETTeIdr) Ta @opTia TTOPAPEVOUV OTIG ETTIQAVEIEG TWV CWUATWY,
TOV NAEKTPIONOG TTOU dNUIOUPYEITAI JE QUTOV TOV TPOTTO TOV OVOUAOUNE OTATI-
KO NAEKTPIOUO. AV TO QOPTICUEVO CWHA TTANCIACEI G€ N YOPTICHEVO CUWA,
pTTOpEl va dnuioupynBei otmiverpag (dnAadr NAEKTPIKO PeUUA). ZTOV OTATIKO
NAEKTPICNO TTOU UTTAPXEI OTa OUVVEQPQ, OPEIAOVTAI Ol KEPAUVOI KAl Ol A0TPATTEG.

B) To BepuonAekTpIKO OTOIXEIO | BEPUOLEUYOG

ATtroTeAcital atmd dUo PETAANIKG CUpPATA, KATAOKEUOOUEVA aTTO Ola-
QOPETIKO UAIKO, T OTToia €ival evwpéva PETALU TOUG OTO €va GKPO TOUG
(Zx.1.5.3.a). Otav 10 Oonueio NG évwaong BepuavOei, TOTE PeTaU Twv dUO
GAAWV AKpwv OnuioupyeiTal NAEKTPEYEPTIKNA SUVaUN. H NAeKTpEYEPTIKA
auTh duvapn gival TOGo PeyaAuTePn, 000 PeYaAUTepn gival n Bepuokpaaia
TOU onueiou TNG évwong. MNa 1o Adyo autd, Ta Beppolelyn XPNOIUOTTOIOU-
VTl WG BEPPOPETPA VIO TN HETPNON UWNAWY BEPUOKPATIWV.

Euaiobnto
BoATouETPO
‘Evwon Twv
dkpwv Twv dU0
OTEAEXWV Onkn

TTPOOTACIOG

IxAMa 1.5.3.a OcpuonAekTpIKO aTOIXEIO

y) To @wTtoBoATaikd oTOoIXEIO

270 QWTOROATAIKO OTOIXEIO 1) PWTOCTOIXEIO i} NAIOKA KUWEAN (solar cell),
TTaPAYETAlI NAEKTPEYEPTIKA dUVaN aTTd TN QWTEIVA akTIvoBoAia.

‘Eva TETOI0 OTOIXEIO ATTOTEAEITAI ATTO PIa AETTT) TTAGKA KOTAOKEUQOWEVN
atrd SIOQPOPETIKEG OTPWOEIG NUIAYWYIUOU UAIKOU (TT.X. TTupiTiou). OTav ré-
O€l QWTEIVA AKTIVOBOAIQ OTNV EEWTEPIKN ETTIPAVEIQ TOU PWTOCTOIXEIOU, ON-
MIoupyeiTal avapeoa aTiG OUO TTAEUPEG TNG TTAGKAG NAEKTPEYEPTIKN SUva-
un. Ta @wToBoATaIKA OTOIXKEIO XPNOIKOTToIoUVTAl, OAO KOl TTEPIOTOTEPO, VIO
TNV EKPETAAAEUON TNG NAIAKNG EVEPYEIAG. Z€ CUVOUAOUO UE CUCOWPEUTEG,
yla TNV aTTOBRAKEUON TNG NAEKTPIKAG EvEPYEIag, OTav dev UTTAPXElI AAIOG,
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XPNOIKOTTOIOUVTAI YIa TNV NAEKTPOOOTNCN ATTOUOVWHEVWY KATOIKIWY, QA-
pPWV, TNAETTIKOIVWVIOKWY OTABUWY, avTAIOOTACIWV, NAEKTPIKWY WUYEIWY,
TEXVNTWYV BOPUPOPWV K.ATT.

Ta TeAeuTaia Xpovia £XOUV KATAOKEUAOTEI QUTOROATAIKE CUYKPOTAUATO
TTOU UTTOPOUV VA KAAUWOUV PE NAEKTPIKN eVEPYEID OAOKANPEG TTEPIOXEG.
(Zx. 1.5.3.8.)

xnua 1.5.3.B. ZuoToiyia ewroBoATaikwy oToixEiwv.

0) To mmiedonAekTpIKSd OTOIXEIO

Av cuptriecBouv TTAakidia atmd xahadlia i GAAO KATAAANAO KpUGTAAAO,
AVATITUOOETAI NAEKTPEYEPTIKY dUvVaUN. Ta OTOIXEIO TTOU KATAOKEUAZOVTAI
ME TETOIOUG KPUOTAAAOUG, ovoudlovTtal TTIECONAEKTPIKG oToIxXEia. 'Exouv
EQPAPUOYN OTNV KATOOKEUN MIKPOQWYVWY, NAEKTPOVIKWVY Cuywv, aiobnTh-
PWV KPAOAOHUWY K.ATT.



BAZIKEZ ENNOIEZ TOY HAEKTPIZMOY 23

TTieon

evaiobnTo
BoAtoueTpo

KPUGTAAAOG

xnua 1.5.3.y. Apxn Asitoupyiag Tou medoNAeKTPIKOU OTOIXEIOU.

1.6 TO HAEKTPIKO KYKAQMA

‘Eva a1TAd nAEKTPIKO KUKAwUa @aiveTal oTo ZX. 1.6.a. ATroTeAeiTal ammo:

a) Mia TTnyn NAeKTPIKOU PEUPATOG (OTO TTAPAdEIYUO IO UTTATAPIA).

B) Mia cuokeur TTou KaTtavaAwvel NAEKTPIKA evEpyeia (OTo TTapddelyua
Evav NAEKTPIKO AauTTTAPQ).

y) Toug aywyoug ouvdeong.

AauTTApag

Aywyoi

MrraTapia

IxAMaA 1.6.a ATTAG NAEKTPIKO KUKAwWUQ
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€ €va TETOIO KUKAWMA, TO NAEKTPOVIO UETOKIVOUVTAI CUVEXWS PECA
Q17O TOUG aYyWYOoUGS Kal TOV AQUTTTAPA, UE Oopd aTTd Tov apvnTIKO TTPOG TO
BeTIKO TTONO TNG TTNYNAG. H NAeKTpEYEPTIKA dUVAUN TNG TTNYAG, OTTWG EidAE,
diatnpei Tov apvnTik® TTOAO TNG TINYAS ME TTEPICTEUNA NAEKTPOVIWY Kal TO
BeTIKO TTOAO e EAAEINPA NAEKTPOVIWY.

Méoa oTnv prratapia, 10 NAEKTPIKO peUpa axnuatifetal atrd TNV avTi-
BeTn Kivnon Twv BETIKWV Kal apvNTIKWYV I0VTWYV TTPOG TOug TTOAOUG, TTpdyua
TTOU I00OUVAET PE KivNOon TwV NAEKTPOViWV atrd 1o BeTIKO TTPOG TOV apvn-
TIKO TTOAO TNG TTNYNGS. KuKAOQOPEi €101 €va NAEKTPIKO peUPa OTO KUKAWUA,
TTOU avaBel To AauTTThPa.

Av BeAfjooupe va ofricoupe To AQUTITHPA, TTPETTEI VO OTTOOUVOECOU-
ME o€ KATTOIO onueio évav atrd Toug aywyoug yia va JIAKOTTEl N por] Tou
PEUPATOG OTO KUKAWWA. o va unv amoouvO£OUUE KAl ETTAVACUVOEOUUE
TOUG aywyouUg KABe popd, TTpooTiBeTal aTo NAEKTPIKO KUKAWMPQ évag Sia-
KOTITNG, O OTTOI0G PG ETITPETTEI VA OIOKOTITOUUE KAI VO ETTAVAAEITOUPYOU-
ME TO KUKAWWA PeE TO TTATNUA £vOG TTANKTPOU (2X. 1.6.13).

AautTApag

Aywyoi

AlIakOTITNG

Mmarapia

ZxAua 1.6.B. ATTAG nAekTpIkG KUKAwua pe TNV TPpoaOnkn evos SIaKOTTTN.

To id10 KUKAwpa oXeOIOOUEVO PE XPAON NAEKTPOAOYIKWY CUNBOAWV
Kal Je TO BIaKOTITN OTIG dUO BETEIG TOU (AVOIKTOGS - KAEIOTOG) QaiveTal OTO
>x. 1.6.y.
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OIaKOTITNG AapTmrTipag OIaKOTITNG AauTThpOg
™yn ™myn
AIaKOTITNG AVOIKTOG AIaKATITNG KAEIOTOG
- AapmTipag oBnoTog - AOUTITAPOG QVOUUEVOG

Zxnua 1.6.y. JuuPoAikn mapdotacn nAEKTPIKOU KUKAWUATOS E TO OIAKOTTTN OTIC
Ouo Béoeig Tou.

Ta nAekTPOAOYIKG GUPBOAQ POG ETTITPETTOUV VA ATTOPUYOUNE TTOAUTTAO-
KO oXEDIA VIO TIG NAEKTPIKES TTNYEG, TOUG AAPTITAPEG KAl TIGC AAAEG OUOKEUEG
Kal €COPTAMATA, TTOU CUVOEOVTAI OTO KUKAWWAL.

Emonuaivoupe 611, yia va SIaKOWOUHE Tn por) Tou peUUATOG AVOiyou-
M€ Tov BIaKOTTTN. Na va TNV eTTaVa@EPOUHE, KAEIVOUME TO IAKOTTTN.

AuTO épxeTal O€ avTiBeon PE TNV EKPPOCN TTOU XPNOCIUOTIOIEITAI GTNV
KaBnuepivr Cwn. MNa va oBoouue To Qwg, AEuE “KAEiVW TO pwg”, A “kKAgivw
ToV OI0KOTITN”, EVW OTNV TTPAYHATIKOTNTA AVOiyOUNE TOV OIOKOTTTN.

MNa va eival 70 KUKAWPO TTAAPES, TTPOCBETOUNE KAl Wia ac@dAcia
(Zx.1.5.0). H aocpdAcia cival éva e¢dpTnua TTOU TTPOCTATEUEI TO KUKAWMNO
aTrd TNV KATAOTPO®H, av yia KATToIo Adyo, augnBei uttepBOAIKA TO peUQ,
TTOoU dlappéel TO KUKAWA. TNa TIG ac@dAeieg Ba YIAOOUUE PE TTEPIOOOTE-
PEG AETITOUEPEIEG OE ETTOUEVO KEPAAQIO.

OAa 1ta pé€pn 1TTou atmapTi(ouv TO TTAPATTAVW KUKAWMO TTpoopidovTal va
€EUTTNPETACOUV TO AQUTITAPA, YIaTi auTodg Ba pag OWOEl TO PWG TTOU XPEI-
alopaocte. O AAPTITAPOG PETATPETTEI TNV NAEKTPIKA EVEPYEIQ TNG TINYAG O€
QWTEIV evEPYEID KAl pag QwTilel. MevikdTEPA, 0 OKOTTOG KABE NAEKTPIKOU
KUKAWPATOG €ival va TTpounBelel hge NAEKTPIKA EVEPYEIA PIO CUOKEUR, N
OTTOI0 METATPETTEI TNV NAEKTPIKY EVEPYEIQ O AAAN HOPYN EVEPYEIAS, TTOU
xpelagouaote. Mia nAekTpikf OepudoTpa TTOU TPOPODOTEITAI JE PEUMA OG
Oivel BepPOTNTA, £€vaG AVEUIOTAPAG PAG TTPOCQEPEI TNV KIVNTIKA EVEPYEIQ
TOU a€Pa, £va NAEKTPIKO Wuyeio pag divel wuén K.ATT.
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aoQaAeIa BIaKOTITNG AapTIThpag

NAEKTPIKA TTNYN
Zyxnua 1.6.5 To amAd KUKAwpa ue tnv Tpoobnkn Kai aceaAsiag

MTropoUue AoIrov va TToupe OTi:

ZKOTTOG TNG AsIToupyiag evOg NAEKTPIKOU KUKAWHATOG €ival N Tra-
poxn NAEKTPIKOU PEUPATOG O€ MIO CUOKEUR KATAVAAWONG NAEKTPIKAG
EVEPYEIQG.

1.6.1 H @opd Tou peUPATOG OTO NAEKTPIKO KUKAWA.

Méxpl Twpa, ava@epOAKAPE GTNV KivNon TwV NAEKTPOVIWY, T OTTOIx
KIvoUVTal 0TO KUKAWMG aTTd TOV apvnTIKO TTPOG TO BETIKO TTOAO TNG TTNYNG.
AUTA gival N TPAYMATIKA @opd TOU PEUUATOG.

21mnv HAekTpoAoyia duwg Bewpoupe OTI To peUa akoAouBei Tnv avTiBe-
TN @opd. KateuBuvetal dnAadn atrd Tov BETIKO GTOV apvnTIKO TTOAO TNG TTN-
yNsS. Tn @opd autr ovoudloupe oupBaTtiki @opd Tou pelpaTog. (2x.1.5.€)
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>upBaTikn Mpayuartiki
@opd Tou Qopa

NAEKTPIKOU (kivhon
peUPaTOG NAEKTPOVIWV)

ZxApa 1.6.€. NpaypaTikr) Kal cupaTikr) @opd Tou NAEKTPIKOU PEUPATOS

AuTO €yive yiaTi Ta TTaAaioTepa xpovia, étav kabopiobnke n opd Tou
peUPaTOG BEV ATAV YVWOTA N Kivnon Twv nAeKTpoviwyv. @a cuppwvouoe
ME TNV TTPAYUATIKOTNTA, av Ta NAEKTPOVIA gixav BeTIKO @opTio. OTav Ouwg,
apyoTePQ, KaBopioTNKe OTI Ta NAEKTPOVIA £XOUV apvNnTIKO QOPTIO, N TTpay-
MOTIKF @OpA& TOU PEUPOTOG TTPOEKUYWE DIAPOPETIKA ATTO TN CUMPBATIKY.

Ta KUKAWPaTa oTnV TTPAEN dev eival TOO0 aTTAd, OTTwG auTd Tou 2X.1.6.€.
2uxva Tpo@odoTOUVTAl TTEPICTOTEPEG TUOKEUEG KATAVAAWGONG NAEKTPIKAG
EVEPYEIAG aTTO TO 010 KUKAWUA.

TéTola KUKAWMOTA avagpéPOovTal OTO ETTOUEVO KEQAAQIO.

aywyog

NAEKTPIKA TTYN

AapTITAPAg

avtiotaon N

acpdAeia

OIaKOTITNG

ZxAua 1.6.01 20uBoAa mou XpnoiuoTToIouvTal yia ToV OXEOIACUO NAEKTPIKWY KU-
KAwpdrwyv
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1.7 H ENTAZH TOY HAEKTPIKOY PEYMATOZ

Ag uttoBéooupe OTI €xoupe €va aTTAO NAEKTPIKO KUKAWUA, OTTWG GTO ZX.
1.7.a. Ag uttoBéooupeg, akoun, OTI £€vag TTaPATNPENTHG OTEKETAI OE IO TU-
¥aia diaToun evog aywyou TOU KUKAWHATOG, T1.X. OTO onueio A, Kal TTapa-
KoAouBei Tnv Kivnon Twv nAekTpoviwv.

SIaKOTITNG
ac@dAcia avTioTaon

xAua 1.7.a H évraon Tou nAekTpikoU peduarog givai idia og KGBs onpueio Tou KAl

OTOU NAEKTPIKOU KUKAWUATOS

2€ €va XPOVIKO diaoTnua Ba £xel TTepdoel atrd Tn dlaToun KATToI0G apib-
MOG NAekTpOViwy. AQOoU KABE nNAeKTPOVIO €ival QOPTICPEVO PE APVNTIKO
QOpPTiO, YTTOPOUNE va TToUPE OTI, OTO idI0 XPOVIKO dIACTNUA, £XEI TTEPATEI
atd Tn SIATOPN Mia TTOoOTNTA NAEKTPIKOU QopTiou Q, ion pe To dBpoicua
TWV NAEKTPIKWV POPTIWV OAWV TWV NAEKTPOViWY, TTOU TTEPACAV KATE TO
id10 xpovikd diaoTnua.

Av d101p£COUE TO POPTIO PE TOV XPOVO TTOU XPEIACTNKE VIO VO TTEPACEI
atrd TN diaTour, TTPOKUTITEl £va QUOIKO pEYEBOG TTOU Pag deEixvel TO pubuo,
ME TOV OoTT0i0 TTEPVOUV Ta NAEKTPIKG QOpPTia atrd Tn dlaTour).

To péyeBog autd ovoudleTtal €vraon Tou NAEKTPIKOU PEUUATOG KAl
opiCeTal WG N TTOCOTNTA TOU NAEKTPIKOU QOPTiOU TTOU SIEPXETAI ATTO TN
dlatopn vog aywyou oTn povada Tou Xpovou.

‘ E A L HAekTpIKO opTio
VTAON NAEKTPIKOU PEUPATOG = Xp6vo
|= 9
t
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H évraon Tou nAekTpiKOU peUpaTog cUUBOAICeTal pE TO ypdupa | Kai
£xel yovada 1o A (Ampere - Aptrép).

‘Evraon nAekTpikoU ZuppoAo Movdada
PeUUATOG | A (Ampere - AuTrép)

XpnoigotroloUvTal akOua Kal ol JovAdEG:

1kA=103 A=1000 A

1
- BA =
1TmA=102A 1000 A
20PQWVa JE TN OXEon I=% , METAEU TNG JovAadag Tou NAEKTPIKOU Qop-
Tiou C Kal TNG Jovadag Tou NAEKTPIKOU peupaTog A I0XUEl N OXEoN:

1a=1C

N 1C = 1A x 1s (s = SeUTEPOAETTTO).

Ag etravéNBoupe 0To aTTAG KUKAwpa Tou Zx. 1.7.a. Ooo 10 KUKAwpa
gival KAe1oTO KukAo@opoUv nAekTpovia. OTTou Kal va KOWOUUE vonTa TO
KUKAWMQ, YIO VO PETPAOOUME Ta NAEKTPOVIG TTOU TTEPVOUV TT.X. OTA ON-
peia B kai I, Ba Bpouue Tov idl0 apiBud nAekTpoviwv oTn pgovada Tou
Xpovou. Av Bpiokaue dlagpopeTikd apiBuod, Ba orpaive 0TI, 0 KATTOIO On-
MEIO TOU KUKAWMOTOG xavovTtal A TTpooTiBevTal NAEKTPOVIA, TTPAYUA TTOU
Oev gival duvaTtov va yivel, Kabwg yUpw aT1rd TOUG aywyoug UTTAPXEl O
MOVWTIKOG aépac.

Etropévwg,

‘ H évraon Tou nAeKTPIKOU pEUPATOG £XEI TNV iSIA TIUN O€ KABE
O onueio evog KAEIOTOU NAEKTPIKOU KUKAWMOATOG.

H évtaon Tou peupatog onuelwveTal ue BEAOG TTavw 1 SiTTAa aTTd TIG
YPOUMES TOU NAEKTPIKOU KUKAWMATOG PE QOPa aTrd Tov BETIKO TTPOG TOV
apvnTIKG TTOAO TNG TTNYNAS (CupBaTikh @opd), OTTwG QaiveTal oTo 2X. 1.7.0.
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0 NAPAAEIrMA

Méoa nAekTpovia TTEPVOUV KABE BEUTEPOAETTTO ATTO £vav aywyo O OTT0I0G
dlappéetal atd pevpa évraong 10A;

Amavrnon:
A6 TOV TUTTO I:% N Q=1 xt, Bpiokoupe TO QopPTIO TTOU TTEPVA ATTO

TOV aywyo o€ éva OEUTEPOAETTTO:
Q=10Ax1s=10Ax1s=10C
AlaipwvTag 10 QopTio Q Pe To QopTio KABE NAeKTpOoVviou

Q, =-1,6 x 10 C Bpiokouye 1oV apIBPO TwV NAEKTPOViWV TTOU TTEP-
voUvV a1t TOV aywyo KAOE dEUTEPOAETTTO:

10C

T A An o~ — 19 .
1,6x10°°C 6,25 x 10%° nAextpdvia.

1.8 METPHZH THZ TAZHZ KAI THZ ENTAZHZ TOY PEYMATOZ

H tdon kai n évraon Tou nNAEKTPIKOU PEUMATOG WETPIETAl PE €I0IKA Opya-
va TTou ovopdlovTtal avtioToixa BoATopeTpa kai AputrepopeTpa. ‘Exouv
TTAapel dnAadr 10 Ovoud TOug aTTO TN PovAda PETPNONG TOU AVTIOTOIXOU
QUOIKOU peyEBoUG.

ZxAua 1.8.a Mpayuarikn popen BoAtouéTpou Kai n oulBoAIKh Tou TTapdaoTacn.
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ZxAua 1.8.B Mpayuarikn pop@n auTTELOUETPOU Kal n OUUBOAIKN Tou TapdoTaon

Kai Ta 800 épyava éxouv kAipaka BaBuoAloynuévn oTiG KATAAANAEG po-
vadeg, TTAvVw OTnV oTToia KIveiTal évag OikTng, f divouv Tnv £voeiEn wnol-
aKkd (e avaypaen aplBunTikwy wneiwv). Kal Ta d0o épyava £xouv dUo
OKPOBEKTEG [IE TOUG OTTOIOUG CUVOEOVTAI GTO NAEKTPIKO KUKAwUA. Alapé-
POUV OUWGS WG TTPOG TOV TPOTTO OUVOEDNG.

MNa va ouvdebei TO AUTTEPOUETPO TTPETTEI VA TTAPEUBANOEI 0TO KUKAW-
pa. OTwg TTapepPAAAETOI O UOPOUETPNTHG OTO CWAAVA UdPEUCNG Kal JE-
TPA TNV KatavAdAwaon Tou vepoU. AnAadr TO AUTTEPOPETPO OUVOELETAI O€
o€lpd 010 KUKAwUA. (ZX. 1.8.y)

AvtiBeTa, yia Tn ouvdeon Tou BOATOUETPOU Oev DIOKOTITETAI TO KUKAW-
Ma. O1 dU0 aKPOOEKTEG TOU PBOATOUETPOU, ouvdEéovTal oTa dUO onueia A
Kal B Tou KUKAWMATOG, PETAEU Twy OTToiwv BEAOUUE va PETPIOOUUE TNV
Taon. Anuioupyeital 5nAadn yia 10 BOATOPETPO Hia TTapAdAANAn SiokAGdw-
on 010 KUKAwpa. (Zx. 1.8.0)

IxApa 1.8.y 20vdeon autrepouéTpou yia 1n péTpnon tng évraong | Tou peouarog
mou diappéel Tnv avriotaon R
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ZxApa 1.8.8 >uvdean BoArouérpou yia tn uértpnon tng taéong U ora dkpa A kai B
¢ avrioraong R

1.9 H HAEKTPIKH ANTIZTAZH

Otav 10 NAeKTPIKO peUa péel pEoa aTTO €va PETAAAIKO aywyo, TOTE Ta
eAeUBepa NAekTPOVIA KIVOUVTaI avAaPeTa oTa dTopa Tou aywyou. Ta droua
OTO PETAAAIKO TTAéyua Bev gival akivnTa. NMaAAovral yupw atmd mn Béon
I00ppoTTiag Toug. H Kivnan auTr) Twv atopwy gival yvwaoTr wg 0EpMIKN Ki-
vnon. Oco au&dveral n Beppokpaaia Tou aywyou, TOOO TTIo €vTovn YiveTal
N O€PUIKN Kivnan TwV aTOPwWV.

H Bepuikn kivnon Twv atopwv Tapeptrodifel Ta nAekTpovia oTtn dIKn
TOUG Kivnan. I’ autd 10 AOyo KABe OTOoIXEIO TOU NAEKTPIKOU KUKAWWMATOG,
QyWwYOG, CUOKEUN KATaVAAWGONG NAEKTPIKAG EVEPYEIQG, AOPAAEID, aKPOOE-
KTNG K.ATT., BUOKOAEUEI, AIyOTEPO 1] TTEPICTATEPO, TO TTEPACHA TOU PEUNATOC.
MpoBaAAel dSnAadn KATTOIa AVTIOTAOT GTN PO TOU NAEKTPIKOU PEUPATOG.

‘ To @uoiké péyeBog TTou KaBopilel TNV aAvTioTaon TTOU TTPO-
O BAaAAel éva oToIXEIO TOU NAEKTPIKOU KUKAWMATOG OTN POR
TOU NAEKTPIKOU PEUPATOG, OVOMALETAI NAEKTPIKK AVTIOTAON

TOU OTOIXEioU Kol ouuBoAideTal pe To ypdupa R.

Movada pétpnong TG NAEKTPIKAG avtioTaong ival 1o Q (Ohm - Qu).

HAexTpIKA avTioTaon ZuppoAo Movdada
pelHATOG R Q (Ohm - Qu)

H avTioTaon e§aprdTal amrd 1o UAIKO TOU aywyou Kai TIG S1I00TACEIG TOU.
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ATTé PETPAOEIC TNG NAEKTPIKAG avTioTaong dIa@OpwyV aywywyv KaTa-
OKEUAOHNEVWY aTTO TO i810 UAIKO, 01 OTT0i0lI QWG £XOUV SIAQOPETIKEG OI-
aoTdoelg, £xouv dIaTOTWOEN Ta €ENAG:

e Ooo 1Mo pHakpug gival 0 aywydg, TOOO o PHEYAAN gival n avTioTaon
Tou. Na va 1o BupopaaoTe EUKOAQ:

‘ Makpug aywyog » PEYAAN avTioTaon
O

KovTdg aywyog » JIKPN avTioTaon

® 000 o PeydAn eival n dlaToun Tou aywyou, T6oO0 TTIO JIKPN €ival N
QvTiOTOOT) TOU:

‘ Xovdpog aywyog » MIKPN avTioTaon
Q

YiA6g aywyog » JEYAAN avTioTaon

AUo aywyoi ue idieg dlaoTAoEIg, TT.X. OU0 oUPUATA WE TO iBI0 PAKOG Kal
TO id10 TTAX0G, aAAG KaTaokeuaopéva atrd SIa@OoPETIKO UAIKO, dev £XOuV
TNV idia NAEKTPIKN avTioTaon.

MNa va ouykpivoupe TNV NAEKTPIKI AVTiIOTOON dIAQOPETIKWV UAIKWV XPnN-
OIJOTTOIOUUE TNV €ISIKN avTioTaon.

Ei81kn avtioTaon evog UAIKOU €ival N NAEKTPIKA avTioTaON, METPN-
Mévn o€ Q, TTou TTaPOoUCIadel Eva cUPUA OTTO TO CUYKEKPIMEVO UAIKO,
TO OTroio £x€l MKOG 1m Kai diatopu 1Tmm?2.

MNa TNV eukoAia Twv UTTOAOYICUWYV N €18IKN avTioTAaon PETPIETOI O€

Qxmm?
m

avTi TNG KavoVIKAG povadag oT1o AieBvEG 20oTnua, TTou gival To Q x m.
O mivakag 1.9.a deixvel TNV €18IKA avtiotaon d1Ia@Opwyv UAIKWY, TTOU
XPNOIKOTTOIOUVTAI VIO TNV KATAOKEUT ayWYWV:
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Mivakag 1.9.a. Eidikn avrioraon pepikwv UAIKwv o€ Bgpuokpaaia 20 °C.

YAIko Eidikn avrioraon p (%)
AMoupivio 0,0303
AvBpakag 40 €wg 100
XpwpoviKeAivn 1,12
XaAkdg 0,0178
Xpuoog 0,023
Xutoaidnpog 0,6 éwg 1,6
Ydpdpyupog 0,968
Apyupog 0,0165
XaAuBag 0,10 ¢wg 0,25
Weuddpyupog 0,61

2TNV KATOOKEUN NAEKTPIKWYV AYWYWV YIO Th HETOPOPA NAEKTPIKAG EVEP-
YEIOG, ETTIOILKETAI TO UAIKO TWV QyWYWV va £XEl 000 TO dUVATOV PIKPOTEPN
avrtiotaon.

O1w¢g @aiveral otov Tivaka, Tn PIKPOTEPN €IOIKN avTioTaon P TTOPOU-
016el 0 Apyupog Kal akoAouBouv 0 XaAKOG kal To aAoupivio. O dpyupog
(aorun) avrkel ota guyevr) PETaAAa. Adyw Tou KOOTOUG TOU, XPNOIKOTIOIEI-
Tal OVO O€ TTOAU €IBIKEG TTEPITITWOEIG.

O1 TTepI00OTEPOI AYWYOI KATAoKEUAZOVTaI aTTO XOAKO, YIaTi £XEI KAl KAAN
pnxavik avroxr. To aAoupivio oToixiel @BNvoTEPA, aAAd TTapouaIalel
MEYOAUTEPN NAEKTPIKI) avTioTaoN KAl €XEl MIKPA MNXAVIKA avToxr. Xpnol-
MOTTOIEITAI KUPIWG OTIG EVOEPIEG YPAPUESG HETAPOPAG NAEKTPIKAG EVEPYEIQG,
OTTOU avdueoa oTa oUpuaTa Tou aAoupiviou, TOTTOBeTOUVTAI KOI CUPPOTA
a1ré XGAUBa (aTadAl) yia Tnv evioxuon TG MNXAVIKRG avTOXAG TOU aywyou.

YTapXel £€vag TTPOKTIKOG TUTTOG E TOV OTTOI0 UTTOPEI VO UTTOAOYIOTEI N
NAEKTPIKA AVTiOTAON OTTOIOUDATIOTE CUPHATOG, OTAV YVWPI(OUME TO UAI-
KO KATOOKEUNG TOU, TO MAKOG TOU Kal TN S10TOUNA TOU:

14
R=px—
°7s
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OTrou: p n €10IKA avTioTaon Tou UAIKoU o€ Qxmm?
L TO YAKOG TOU CUPMATOG OE M
S n dlaToWN TOU GUPUATOG O€ mm?
R N NAEKTPIKA avTiOTAON TOU CUPUATOG

0 NAPAAEIrMA

35

Mola eival n avtioTaon evog cUPPATOG atrd XOAKO TToU £xel UKo 500

m ka1 dlaToun 2,5 mm?;

Amavrnon

O t0TTOG €ival:
/
R= X —
P S

A6 Tov Tivaka 1.9.a n 18Ik avTioTaon Tou XaAKkou gival

2
0 =0,0178 2Xmm*

To pnkog givar ¢ = 500 m.
H diatoun Tou aywyou S = 2,5 mm?

0,0178x500

=3,56 Q
2,5

Emopévwg: R =

1.9.1 MetafoAn Tng avriotaong pe Tn Ogppokpacia

H 1iyi TG avtiotaong Twv d1Ia@opwy aywywyv PJeTaBAAAeTal, dTav aAAAEE

n Beppokpaacia Toug.

210 METOAAO N augnon Tng Bepuokpaaciag au&dvel, OTTWG avaPEPApE
(Trapaypagog 1.9), Tn BepuIKA Kivnon Twv atOuwy, YE ATTOTEAECOUA TO
eAeUBepa NAEKTPOVIA va UTTOdICOVTAI TTIO £VTOVA, KABWG KIVOUVTAl AVAPECT

oTa ATOpa Tou PETAANOU. ETTONEVWIG:

‘ H avTtioTaon Twv JETOAAIKWY aywywyv audvel
O ME TNV augnon Tng Beppokpaciag.
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YTrdpyouv Kail TTEPITITWOEIG OTTou auufBaivel To avtiBeTo. ETov GvBpaka
KQl OTOUG TTEPIOCOTEPOUG NUIAYWYOUS (TTUPITIO, YEPUAVIO), N aug¢non TG
Bepuokpaaiag dnuioupyei Kal €dW TTIO €vTovn BEPUIKA Kivnon Twv aTOHwWV
(augaver To TTAATOG TWV TOAAVTWOEWY TWV aTOMWV). H evTovoTepn, OuWG,
Kivnon Twv atouwy Tou nuiaywyoU €XEl WG OTTOTEAECHO va EAeUBEPWIVO-
VTal, aTTO TNV EEWTEPIKN TOUG OTOIRAdA TTEPICOOTEPO NAEKTPOVIA. Auédvo-
vTal OnAadr Ta eEAeUBEPa NAEKTPOVIA TOU NUIAYWYOU Kal, ETTOUEVWG, UEIW-
VETAI N QVTIOTOOT] TOU.

H avrioTtaon Tou avlpaka Kal TwWV TTEPICCOTEPWYV
O NMUIGYWYWV PEIWVETAI JE TNV a0gNon TnNG Bepokpaciag.

H 1816TNTa auTh TWV JETAAAWY KAl TWV NPIAYWYWYV EXEI EQAPPOYH OTNV
Kataokeury OgppopéTpwy. O €I8IKOG NUIaywYOS 1 To KATAAANAO Kpdua
MeTAANOU TOTTOBETEITAI OTO OTEAEXOG TOU BepopETPOU. Me €va NAEKTPIKO
KUKAWUQ PETPNONG, EVOWUATWHEVO OTO BEPUOUETPO, HETPIETAI CUVEXWG N
avTiotaon Tou €181KoU UAIKoU. H TIuA Tng avtioTaong auTig yivetal, €101, TO
METPO TNG BepuoKpaTiag TOU CWHPATOG, OTO OTTIOIO €ival TOTTOBETNPEVO TO
BepuodpETPO.

1.9.2 Eidn nAekTpIKWV AVTIOTACEWV

O1wg eiTape, KABe OTOIXEIO NAEKTPIKOU KUKAWMATOG TTOPOUCIACEl KATTOIN
avtiotaon. Mg To TTEpacpa Tou PEUPATOG TO CTOIXEIO CECTAIVETAI KO, ETTO-
MéVwG, akTIVOPBoAei BeppdTnTa 010 TTEPIBAANOV. AUTO OQeileTal OTO OTI TO
€AeUBEPO NAEKTPOVIO TTOU KIVOUVTAI JECT OTOV OywyO CUyKpoUovTal JE Ta
droua. O1 cuykpoUoEIG auTéG auEAvouV Tn BEPMIKI Kivion TwV aTtoUwY ToU
MeTaAAOU, TTPAY U TTOU anuaivel 0TI N BepPoKPAGia ToOu aywyoU PEYAAWVEI.

2TIG YPOAPUEG HETAPOPAS TOU NAEKTPIKOU OIKTUOU Kal OTA CUPUATA TWV
NAEKTPIKWYV EYKATAOTACEWY ETTIAEYOUNE aywyoug, Je 600 TO dUVATOV MI-
KPOTEPN QVTIOTOON, TTPOKEIUEVOU OI ATTWAEIEG EVEPYEING UTTO Jop@r) Bep-
MOTNTOG Va gival 600 To duvaTov PIKPOTEPES. ' auTd XPNOIUOTTOIOUME Ka-
Bapd xaAkd TTou TTapouaiddel TTOAU PIKPH NAEKTPIKA avTioTaon.

AvtiBeTa, oTo PATI TNG Koudivag, OToV NAEKTPIKO Bepuoaipwva K.ATT.
EMMOILKOUUE VO KOTAOKEUAOOUNE AVTIOTACEIS HEYAANG TIWAG YIa va aglo-
TTOINCOUNE TN BEPUATNTA, YIa TO PAYEIpEUA, TN BEpuavon Tou VEPOU K.ATT.
TNV TTEPITITWON QUTA XPNOIKMOTTOIOUVTAl UAIKA, OTTWG N XPWHOVIKEAivVN,
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2
TIoU Xl eYGAn €I8IKR avTioTaon (p :1,12%} .

O1 avTIoTAoEIG TTOU KATAOKEUAZOVTAI UE QUTO TOV TPOTTO, XPNOIKOTTOIoU-
vTal OnAadr wg BEpUAVTIKA GTOIXEIA, OVOUALOVTal KOl AVTIOTATEG.

MNa 10 NAEKTPOVIKA KUKAWMOTA, KATOOKEUALOVTAl AVTIOTACEIS HIKPOU
MeyEBouUG, o1 oTToieg TrepIEXouV dvBpaka Kal AAAa oTpwuaTa UAIKWV. ‘Exel
KaB1EpwOEi €IBIKOG KWBIKAG XPWHATWYV KAl YPANPWY KE TOV OTTOI0 UTTOPEI
KQVEIG va Bpiokel TV TIUA TETOIWV avTIOTAoEWY o€ Q.

Ta rotevoiopeTpa gival NETABANTEG avTioTAoelg. H Tipr Toug ag Q aA-
A&Cel he TO YUPIoPA €VOG KOUMPTTIOU. XpnoIdoTroloUvTal oTa padio@uwva Kal
TTOAMEG GAAEC NAEKTPOVIKEG OUOKEUEG.

OeppooTdTng

AvTioTaon NAEKTPOVIKWY KUKAWUATWY
ME KWAIKA XPWHATWYV

O¢epUIKO OTOIXEID
NAEKTPIKOU
Bepuocipwva

AvTioTaon oUpuarog

MeTaBANTA avtioTaon
oUppaTog
[MoTevoidueTpo

Zxnua 1.9.8. Aidpopor r0toI avTioTAoEwv
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Yrepaywyiuérnra

To 1911 o OAAavd6¢s uaikog H. K. Onnes avakdAuwe 611 diapopa UAIKG xa-
VOUV TNV NAEKTPIKA TOUS avTioTaon o€ BepUOKPATieS KOVId 010 ammOAuTo LNdév
(-273 °C).Ta uAikd ovouddovral TOTE UTTEPAYWYOI Kal TO QAIVOLEVO UTTEPAYWYI-
pornra. Me utrepaywyous 6a umopoUcaue va LIETAQEPOULIE TO NAEKTPIKO peUUA
XWPIS ATTWAEIES, XPNOILOTTOIWVTAS OUpUATA TTOAU UIKPNS OIATOUNG.

AuoTuxws yia va @Odcouue oe 16000 XaunAés Bepuokpaadies, UTTGpxouv
TTOAAEG TEXVIKES BUOKOAIES KAl TO KOOTOG Eival aTrayOpEUTIKO.

Neorepeg épeuveg, 10 1984, édeiéav OTI UTTAPXOUV UAIKA (TT.X. UEPIKG KEPAUIKA
oéeidia Tou xaAkou) TTOU yivovral UTTEpaywyiua o€ BgpUOKPATIES ONUAVTIKG
uwnAdrepeg (mavw amé toug -200 °C). Me tn xpnaon uypou adwrou yia tnv wuén,
eivar duvardv va emTeuxOoUv TETOIES BEPLIOKPATIES, IE OXETIKA OIKOVOIKO TPOTTO.

‘Eror ta teAeutaia xpovia, karaokeualovial KaAwodia, LETACXNUATIOTEG Kal
@Aa nAektpoAoyika eéapriuara, ora ormoia xPNOILOTTOIOUVTal UTTEPAYWYOI Kai
Kar@AAnAa ouothuara woéng.

Me tnv mpdodo 1n¢ reExvoAoyiag kai Tn ueiwaon Tou KOOTOUS, TTIGTEUETAI OTI Of
utTEPaywYoi 6a XpnaiuoTroiouvral OA0 Kai TTEPICTOTEPO.

Zz
NEPIAHWH
Z ® H mmoodtnTa TOU NAEKTPIOPOU OVOUACZeTal NAEKTPIKO pop-
Tio, oupBoAiCeTal pe TO ypdupa Q Kol peTpiETal Je To C
(Coulomb - KouAopTr).

® Ta opwvuua NAEKTPIKA @opTia atTrwBouvTal KAl Ta ETEPWVUPA EAKOVTA.

® To dtopo atroTeAciTal aTTd TTPWTOVIA, NAEKTPOVIA Kal VETPOVIA (I oudE-
TEPOVIA). Ta TTPWTOVIO £XOUV BETIKO NAEKTPIKO QOPTIO, Ta NAEKTPOVIA
apvNTIKO Kal Ta VETPOVIA gival NAEKTPIKA OUdETEPQ.

® Ta nAekTpdvia TNG EGWTEPIKAG GTOIRASAG TWV OTOUWY UTTOPOUV VA OTTO-
otmracBouv atd 10 ATouo Kal va yivouv eAeU0epa nAeKTpOVIA.

® To nAekTpIKO peUpa dnuIoupyEiTal atrd TNV KaTeubBuvopevn Kivnon Twv
€AEUBEPWV NAEKTPOVIWV KA, YEVIKOTEPT, TWV NAEKTPIKWV POPTIWV.
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Ta owpaTa TTOU ETTITPETTOUV TN HETAKIVNON NAEKTPIKWY YOPTIWV OVOUA-
{ovTal aywyoi, ekeiva TTou dev TNV ETTITPETTOUV OVOUALOVTal HOVWTEG.
MeTagl Twv dUO UTTAPXOUV Kal Ol NUIoYWYOI.

H aitia Tou TTPOKaAEi TO NAEKTPIKO peUpa gival N NAekTpIKA Tdon. H
Téon petpiétal o€ V (Volt - BoAT).

O1 oUOKeUEG TTOU TTOPAYOUV NAEKTPIKO peUpa AéyovTal NAEKTPIKEG TTN-
YéG. O1 oTToUdaIOTEPEG NAEKTPIKEG TTNYEG Eival OI YEVVATPIEG, TA NAE-
KTPIKG GTOIXEIO KOI Ol CUGOWPEUTEG.

KdBe nAektpikiy Ty d1aB€tel Tn dIk TnG HAekTpeyEPTIKA AUvVapn,
TToU pETpIETal o€ V.

MNa va Kukho@opei T0 NAeKTPIKO pelpa, TTPETTEI va dnuioupynBei éva
NAEKTPIKO KUKAWHA. ‘Eva oToIXEIWDEG NAEKTPIKO KUKAWMO ATTOTEAEITAI
atrod pia TNy, £va SIOKOTITN, Mid NAEKTPIKI CUOKEUN Kal TOUG aywyoug
ouvdeong.

To nAekTpIKG QOPTIO TTOU TTEPVA, OTN Jovada Tou Xpovou, atrd éva on-
MEIO TOU NAEKTPIKOU KUKAWMOTOG, OVOUACZETal EVTAO TOU NAEKTPIKOU
pevpaTog, cupPBoAiCeTal pe 1o ypdupa | kar petpiétal oe A (Ampere -
ApTrép).

KdBe aywyodg mmapoucidlel pia nAeKTpIKA avtiotaon. H avriotaon
oupBoAiCeTal pe To ypauua R, petpiétal oe Q (Qu - Ohm) kai e€aptaTal
aT1rd TO UAIKO TTOU €ival KATAOKEUAOUEVOG O aywyog, Tn SiaToun Tou
Kal TO MAKOG Tou. H TiuA Tng avtiotaong emmnpeddetal atrd T Bepuokpa-
oia Tou aywyou.

O1 avmioTdoeig BepuaivovTal, KaBwg TTEPVA TO NAEKTPIKO pelPa aTTo
Méoa Toug. ExkpetaAAeudpaoTe Tnv 1I816TNTA QUTH YIO TV KATAOKEUR
OepUAVTIKWY OTOIXEIWV.

Ma TNV KATAoKEUR TWV aQywyWwV JETAPOPAG TOU PEUPATOG, XPNOIUOTTOI-
€iTal 0 XaAKOG Kal TO aAOUHiVIO, YIaT TTAPOUGCIAJOUV HIKPF NAEKTPIKA
avTtioTaon.
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EPQTHZXZEIZ

Mola gival Ta TTAovekTAPATA TOU HAEKTPIOPOU, 0€ OXEON PE TIG AAAEG
HOPQEG eVEPYEIQG;

. Na Tepiypdwete mn dopr evog atdpou.

. Th gival To BETIKO Kal TI TO aPVNTIKO 10V;

. M1671e éva cwpa gival BETIKA QOPTIOCUEVO Kal TTOTE APVNTIKY;
. Mg Troia povada peTpIETal TO NAEKTPIKO POPTIO;

. H kivnon Twv eAelBepwv NAEKTPOViwY ATTO ATOUO O€ ATOMO €ival nAe-

KTPIKO peUUa Kal YIOTi;

. Ti opidoupe wg aywyoug, JOVWTEG Kal nuiaywyoug;

. Na katartédéere did@opa UAIKA wg aywyoug Kal wg JOVWTEG, avaloya

ME TNV AyWYIKN 1 HOVWTIKH TOUG IKavVOTNTA.

. Mg dnuioupyeital N NAeKTPIKA TéON Kal YE TToIa JovAda PETPIETA;

. Na mrepiypdayete Eva nAeKTPIKO OTOIXEIO KAl va €ENYACETE TNV apxn Acl-

Toupyiag Tou.

Ti ovopddoupe NAEKTPEYEPTIKN dUvaun Kal TI TTOAIKA TAON PIag TTNYNS
NAEKTPIKOU PEUPATOG;

Na ava@épeTe dIGpopoug TPOTTOUG, PUE TOUG OTTOIOUG UTTOPET va TTapa-
X0ei NAekTPEYEPTIKA dUVAUN.

ATTO TI atroTeAgiTal Eva OTOIXEIWOES NAEKTPIKO KUKAWQ;

Ti evvooupe 6tav AEue TTPAYMOTIKA Kal TI GUPBATIKR @opd Tou peUa-
TOG;

Ti €ival n évtaon Tou NAEKTPIKOU PEUUATOS Kal E TTola HOovVAda UETPIETA;
Me 1To10 HoVvAda PETPAPE TNV NAEKTPIKA avTioTaon;
Ti ovopddoupe €10IKr avTioTaon €VOG UAIKOU;

ATTO TTOI0UG TTAPAYOVTEG EEAPTATAI N TIMA TNG NAEKTPIKAG avTioTAONG
€VOG CUPPATIVOU aywyou;

Mwg peTaBaAAeTal N avtioTaon e Tn BEPUOKPATIQ;
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S,

1. Av o116 €vav aywyo TTepvA nAEKTPIKO @opTio ioo pe 20 C (KouAouTr)
o€ d1GoTNPa 4 s, TTola €ival n £€vTaon TOU NAEKTPIKOU PEUUATOG;
(Amdvrnon: 5 A)
2. Moéoa pétpa olpua amd xpwpovikeAivn, diatoung 0,5 mm? xpelald-
MOOTE, YIa VO KATAOKEUAOOUWE pia avTiotaon 15 Q;

(Amdvrnon: 6,7 m)
3. AUo oUppaTta atod 10 id10 UAIKO Kal pe TO idI0 IAKOG £XOUV avTIoTA-
oeig R, = 0,5 Q kar R, = 2 Q avrioToixa. Av n d1aTour Tou TIpWTou GUpa-
TOG €ival 16 mm?, 1010 €ival n dlaTour Tou deUTEPOU CUPMATOG;
(Amavrnon: 4 mm?)
4. 'Evag GUPHATIVOG ayWwYOS TTEPVA OTTO IO UNXavr) CUPPOTOTTOINONG,
ME aTTOTEAEO A VO DITTAACIOCOET TO IAKOG TOU Kal va PEIWBET n dlaTour Tou
o710 PIoO. Ti yeTaBoAr Ba uTTooTEl N NAEKTPIKA TOU avTioTaonN;

(Amavrnon: ©a teTpatmAaciacBei)

1. Na OUYKEVTPWOETE KOIVEG UTTOTOPIEG KATAOKEUAOUEVEG VIO DIAPOPE-
TIKEG TAOEIG AeiToupyiag (11.X. 1,5V, 3V, 4,5V, 6V, 9V).

2. Na petprioete pe T BonBeia evdg BoATouETpOU TV TAON OTOUG TTO-
AOUG TWV UTTATAPIWY KAl VO KATAYPAWETE T OTTOTEAECUATA O€ TTiva-
Ka. 010 NAEKTPIKO PEYEBOG TWV PTTATAPIWY EXETE PETPAOEL,

3. Mg kaBe ptraTtapia va dnuIoupynoeTe £va NAEKTPIKO KUKAWHA GUV-
0éovTag oToug TTOAOUG TNG pE dUo ouppaTa, £€va AAUTTAKI, Oav Kal
QUTA TTOU XPNOIKOTTOIOUVTAl GTOUG KOIVOUG QaKkoug (Taong 4,5V). ¢
TTOl0 aTTO TIG UTTATOPIEG TO APTTAKI Ba QWTOROAEI TTEPICTOTEPO Kal
o€ Tola Aiyotepo; Na epunveloEeTe TO QAIVOUEVO.

4. Na YeTproeTe PE €va POATOUETPO TNV TACON OTOUG TTOAOUG TWV UTTATA-
PIWV, OTaV gival CUVOEDEPEVEG OTO KUKAWA KAl TPOPODOTOUV [E PEU-
Mo TO AaPTTaKI. TI TTOPOTNPEITE O€ OXEON WE TIG TIPONYOUUEVEG PETPN-
o¢IG; [No1o NAEKTPIKO PEYEBOG EXETE UETPNOEI OTN OEUTEPN TTEPITITWON;






KE®AAAIO

O NOMOz TOY QM -
2YNAEZXMOAOTIIEZ ANTIZTAZEQN

2.1 O vépog 10U QU
2.2 TpoTrol oUVOEONG AVTIOTACEWYV OE NAEKTPIKG KUKAWUATA

2.3 E@appoyég Tou VOpou Tou Qu Kail TwV ISIOTATWY TV
ouvoedeéVWV AVTIOTACEWV
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EIZArQrH

Mo TNV €pUNVEIa TWV QUOIKWY QAIVOUEVWY Ol ETTIOTAPOVES dIATUTTWVOUV
UTTOBE0EIG O OTTOIEG, EPOCOV ETTAANBEUBOUV ATTO TNV EUTTEIPIKY TTAPATA-
pnon Kai 1o Treipapa, yivovral vopol Kal apx£G TTou SIETTOUV T QUOIKA Qall-
vopeva. O1 vouol auToi Jog eTITPETTOUV va TTPORAEWOUUE TNV €EEAIEN TwV
QUOIKWY QAIVOUEVWY KAl VO UTTOAOYIOOUWUE TTOOOTIKA T PETABOAR €vOg
QUOIKOU peyEBoug, otav PeTaBAAAETal Eva GAAO QUOIKO HEyEBOG TTOU TO
eTTnpeadel. MNa apdadelyua, TOoo Ba augnBei n emTAXUVON EVOG CWHATOG,
av aué¢nBei n duvaun TTou epapuoleTal OE aUTO.

‘Exouv dIatuTTwBEi apKeToi TETOIOI VOMOI YIa Tov HAEKTPIGUO TTOU €pun-
VEUOUV TIG OXECEIG TTOU UTTAPXOUV, TOOO AVAUETO OTA NAEKTPIKA PEYEDN
(Téion, évraon nAEKTPIKOU PEUPATOG, POPTIO K.ATT.), 600 KOl QVAUECA O€
NAEKTPIKA Kal pnxavika pey€dn (duvaun, Taxutnta). MoAAoi atmm’ autoug
TOUG VOUOUG €ival SIOTUTTWHEVOI PE PABNUATIKEG OXECEIG KAl TTPOUTTOBE-
TOUV AUENUEVEG YVWOEIG JABNUATIKWY YIa TNV Katavonaor] Toug.

270 KE@AAaIO auTtd Ba aoxoAnBouue pe Tov Nopo tou Ohm (Qu) TToUu
ouvoéel HETALU TOUG PACIKA NAEKTPIKA PEYEDN. MapdAo TTou o VOpOog givai
aTTd TOUG TTI0 OTTOUdAIoUG TOU HAEKTPIOUOU, €XEI TO TTAEOVEKTNHO VO Eival
a1rAOGG 0N dIATUTTWAT] TOU KAl YIO TNV KATAVONGOTH TOU aTTaITouvTal JOVO Ol
OTOIXEIWDEIG YVWOEIG JOBNUATIKWY. 2T0 id10 Ke@AAalo Ba avaAuBei kai n
AgiToupyia NAEKTPIKWY KUKAWPATWY, Aiyo TTI0 oUvBeTwY atrd 10 a1rAd nAe-
KTPIKO KUKAwMa TTou yvwpicaue oto 10 KepdaAaio.

O1 yvwoeig autég amoteAolv 1o Badikd uTTORaBpo, yia va PTTOPETEl
KAVEIG va KaTtavonael TTOANEG ATTO TIG EQAPUOYES TOU NAEKTPIOUOU, TTOU Ba
OUVAVTNAOEl OTNV KaBNUEPIVN 1] TNV ETTAYYEAUATIKE TOU {wr).

.) Emdiwkopevol otdyol:

Me tn cupTTAfpwaon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:
E/ Na ava@épeTe ToV VOO0 Tou Q.

E/ Na utrohoyileTe TNV TAON, TNV €VTOON TOU PEUUATOG KAl TNV AvTioTA-
on, o€ aTTAG KUKAWPATA, XPNOIKOTTOIWVTAG TO VOO Tou Q.
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E/ Na ava@EpeTe TIG 1010TNTEG TNG OUVOECUOAOYIOG AVTIOTACEWY O€
oelpd, TTapAAANAa Kal PIKTA.

M/ Na utroAoyiCeTe TNV OAIKA avTioTAON Kal Ta UTTOAOITTA NAEKTPIKA HE-
v€BnN (Taoelg, evTAoeIg) o€ aTTAG KUKAWUOTA OUVOEONG AVTIOTACEWV:

Iz/ Na avayvwpileTe éva BPAaXUKUKAWUAL.

E/ Na opileTe TNV TITWON TAONS KATA MAKOC TWV PEUHOTOPOPWY Qyw-
YWV KAl VO avo@EPETE aTTd TTOIOUG TTAPAYOVTEG ETTNPEACETAL.

2.1 O NOMOZ TOY QM

O vopog Tou Qu ouvdEel PeTagl Toug Ta Bacikd NAEKTPIKG YeyEON: Tnv Téon
U, Tnv évtaon Tou NAeKTPIKOU peupaTog | kal TNV NAEKTPIKA avTiotaon R.
Ag utTtoBéooupe 0TI £xoupEe TO ATTAO NAEKTPIKO KUKAWMGQ Tou ZX. 2.1.a
270 KUKAWPa auto pia nAekTpIkA avtiotaon R gival cuvdedeuévn pe pia
TTNYn ouvexoug pelpaTog. To peUpa TToU TTEPVA aTTO TNV avtiotacon eivai |
Kal n Tdon oTa dkpa TG avriotaong U.

IxAHa 2.1.a ATTAG KUKAwpQ yia Tnv Karavonan tou vouou tou Qu
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O vopog Tou Qu dIATUTTWVETAl WG £ENG:

H évraon Ttou pelpaTOg, TTOU SlappPEEl IO NAEKTPIKN AVTIOTAOT,
utroAoyileTal, av diaipECOUE TNV TACN OTA AKPO TNG AVTIOTACNG ME
TNV avtiotaon.

E Taon - U
VTAGN = “AvrioTaon "R

H nAekTpIkn avtioTaon R evOog oToixEiou Tou NAEKTPIKOU KUKAWUOTOG,
OTTWG €xel avapepBei (TTapdypagog 1.9) kabopileTal ammd 10 UAIKO KaTa-
OKEUNG Kal TIG O100TACEIG TOU (UAKOG, diaToun, OTav TTPOKEITAl YIa ayw-
youq). E¢aptdral atrd Tn Beppokpaacia. Av utroBécoupe, Ouwg, OTI N Bep-
Mokpagoia dev peTaBaAAeTal, TOTE KAl N TIUA TNG NAEKTPIKAG avTioTaong dev
MeTaBaAAeTal. ETropévwg n Tponyoupévn oxéon | = U/R ptropei va diaTu-
TTwOE WG €ENG:

‘ Mo pia dedopévn TIMA TNG NAEKTPIKAG AVTIOTAONG, TO NAE-
KTPIKO peUMa, TTOU TN Slappéel, gival avdAoyo Tng Tdong,
TTOU ETTIKPATEI OTA AKPA TNG AVTIOTAONG.

AuTté onuaiver 611, av dITTAACIOOTEl, TPITTAACIOOTEI K.ATT. n TGon oTa
dkpa NG avrtiotaong, dITTAAcIAZeTal, TPITTAGCIACETAI K.ATT. QvTiOTOIXA, N
£VTaon TOU NAEKTPIKOU PEUPATOG TTOU TN SIaPPEEL.

O vépog Tou Qu PTToPEi aKOUN Va TTAPE! KAl SUO GAAEG ICOBUVAES UOPPEG,

. . U .
€mMAUOVTOG TN oxéon | = R Tpog R kai U avrioToixa

Tdon
AvtioTtaon = m R=

—|C

H 1mponyouuevn oxéon pag Aéel OTi:

‘ MNa va umroAoyicoupe TNV TIPA MIOG NAEKTPIKAG AvTioTaONG
O (o€ Q), apkei va Siaipécoupe TNV NAEKTPIKN Tdon (o€ V) TTou
ETMIKPATEI OTA AKPA TNG HE TNV £VTACT TOU NAEKTPIKOU PEU-

paTog (o€ A) TTou TN dlappEel.
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. . U . .
EmAUovTOg TOV TUTTO | = R’ wg Tpog U, éxoupe Tn oxéaon

Taon = Avtiotaon x ‘Evraon U=RxI

n otroia pTTopei va diaTuTTwOEl wg eEAG:

‘ H 1don (o€ V) rou emikpaTtei oTa AKPA MIOG NAEKTPIKAG AVTi-
oTOONG €ival ion pE TO yIvOpEVo TNG avTioTaong (o€ Q) e1ri TNV
évraon Tou pelpaTog (o€ A) TTou TTEPVA aTTO TNV AVTIOTAON.

O voépuog Tou QU pag emTPETTEI AOITTOV VO UTTOAOYIOOUWE OTTOI0ONTTOTE
atro Ta Tpia peyédn I, U, R av yvwpiloupe Ta GAAa dUo.

To 2x. 2.1.8 pag PonBa& va BuuduacTe €UKOAA TIG TPEIG DIAPOPETIKES
MOPQEG TOU vOOoU Tou Q.

ZxAMa 2.1.8. Mvnuovikég kavovag yia 1o vOuo Tou Qu. Av KAAUWOULE LE TO xéPI TO
dyvwoTo uéyebog, Exoupe TN oxéan Twv 0U0 GAAwV peyeBwv.

YTrevOupiceTal oI

a) Kdbe oToixeio evog NAEKTPIKOU KUKAWMPOTOG (CUPHATIVOG aywyog,
AQuUTTTAPAG, BEPUAVTIKY avTiOTOON MIOG NAEKTPIKIG OUCKEUAG K.ATT.) TTO-
POUCIAZel Jia OpIoHEVN NAEKTPIKN avTioTaon.
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B) H nAekTpIKA TAON PETPIETAI OTA AKPA TNG NAEKTPIKAG AvVTIOTAONG.

y) H évraon Tou nAeKTPIKOU peUMATOG LETPIETAI OE KATTOIO ONUEIO TOU
NAEKTPIKOU KUKAWMPOTOG, aTTO TO OTT0io TTEPVA TO peUpa TTou dlappéel TNV
NAEKTPIKA avTioTaon.

O YmoAoyioudg tng Tiung piag avrioraong pe xpron BoArouérpou
KAl AUITEPONETPOU

A@oU 10 NAEKTPIKO peUpa TTOU dlappEEl TNV avTioTaon €ival avaAoyo Tng
TAONG, TTOU £QApPPOlETal OTa AKPA TNG, 0 AOYog TNG TAONG TTPOG TNV
£VTOON TOU PEUMATOG Eival OTABEPOG KAl ICOUTAI PE TNV TIKI TNG NAEKTPI-

KNG avTioTaong. U 2U 3U

I 21 3l

Av eQapudO0OUE, ETTOPEVWG, MIO OTTOIOBATTOTE TAON OTA GKPA PIOG NAE-
KTPIKAG QvTIOTOONG KAl UETPHOOUKE TO QVTIOTOIXO peUPA TTou Tn SlappEel,
uTTOAOYICOUME TNV TIPN TNG NAEKTPIKAG avTioTAONG.

2710 OX. 2.1.8 @aivetal £&va atrAd NAeKTPIKO KUKAWMA, OTO OTTOI0 €XEl
TOTTOBeTNOEI £va BOATOUETPO Kal VA AUTTEPOUETPO. To BOATOUETPO PETPA
TNV TGoN OTa AKPA TNG avTioTaong R Kal TO AUTTEPOPETPO TO PEUUA TTOU Th
dlappéel. AlaipwvTag TNV €voeign Tou BoATopéTpou ae V e Tnv €voeiEn Tou
auTTEPOMETPOU o€ A, uttoAoyileTal N TiunA TNG avtiotaong o€ Q.

R

ZxAMa 2.1.8. Zuvdeouoloyia Tou BOATOUETOOU KAl TOU QUITEPONETPOU Yia TN UETPNON
TNS TIUAS TNS NAEKTPIKAS avTioTaons R.
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0 NMAPAAEITMATA E®PAPMOIHZ TOY NOMOY TOY Qu

@ Tdon cival n éviaon Tou pelpaTog | TTou Tepva aTrd éva AaUTITAPO
Tdong U =12V, (cav autoug Twv AUTOKIVATWY), av N NAEKTPIKA avTioTaon
ToUu AapTITAPA gival R = 4Q;

Amavrnon

H tdon ota dkpa tou Aaptrmpa givar U = 12V
H nAekTpikn avtiotaon Tou, R= 4Q

ZU0u@WVa PE TO VOO Tou QU EXOUE:

:12V:3A
40

@ Mia nAeKTpIKA YnoTIEPA OUVOEETAI OTO NAEKTPIKG SIKTUO TOU CTTITIOU
Tdong U = 220 V kai diappéetal atrd peupa évraong | = 10A.

Moia gival n nAekTpIKA avTioTaon R Tou BepuavTikoU OToIXEIOU TNG WNOTIEPAG;

Amadavrnon

Uu=220V

I=10A

U
R:T

R:@:ZZQ
10A

® MMola gival N NAEKTPIKN TAON TIOU ETTIKPOTEI OTA AKPA WIAG NAEKTPIKNAG

avtiotaong R =600 Q, yéoa ammd Tnv omoia mepva pevua éviaong | = 0,2 A;

Amavrnon

R =600 Q

I1=0,2A

U=Rx|
U=600Qx%x0,2A=120V
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® Mia ouokeun, étav cuvdéetal og dikTuo Tdong U = 220 V, diappéeTal
amo pevpa évraong | = 5A.

Méoo pevpa Ba Trepdoel atmd Tnv idla cuokeur], av ouvdebei oe dikTuO
Tdong U =110V,

Amavrnon

MNvwpilovtag TNV NAEKTPIKR TAon Kal TNV €vIaon Tou peUPATOS aTTd TNV
TTPWTN oUVOEDN, UTTOAOYICOUE TNV AVTIOTAON TNG OUOKEUAG aTTd TN OXEON:
R= T

R:@:44Q
5A

H nAekTpikA avtiotaon TnG OUOKEUAG Oev PETABGAAETAI KATA Tn OUV-
deon aTo dikTuo Twv 110 V, emmopévwg TO pelpa TTou Ba Trepdoel atTd Tn
ouokeun utroloyideTal ato T oxéon:

I':UE, omou U'= 110V kat R=44Q

|':ﬂ:2,5A
44 Q

2.2 TPOMNOI ZYNAEZHZ ANTIZTAZEQN ZE HAEKTPIKA KYKAQMATA

Ta nAekTpIKA KUKAWpaTa &gv gival TTavTa T000 atmAd, OTTwg auTtd Tou ZX.
2.1.a. Tig TTEPICOOTEPESG POPES OTO ID10 KUKAWMO UTTAPXOUV TTOAAEG NAEKTPI-
KEG KATAVOAWOEIG, KABE pia aTTO TIG OTTOIEG £XEI KATTOIO NAEKTPIKA AvTioTAGCN.

O 1poTTOC TTOU GUVOEOVTaI PETAEU TOUG AUTEG Ol NAEKTPIKEG AVTIOTACEIG
AéyeTal ouvdeooAoyia.

O1 Baoikég ouvdeToAoYiEG givarl:
a) H ouvdeapohoyia oe1pdg.

B) H rapaAAnAn cuvdeopuoloyia.
y) H pIkTA cuvdeopoloyia.
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2.2.1 H ouvdeopoAoyia oeipdg

2Tn ouvdeapoloyia oelpdg Ol AVTIOTACEIG TWV NAEKTPIKWY KATAVOAWTWY
ouvdéovTal 0T o€Ipd, N Pia petd TNV AAAN, OTTWGS Ta AAPTTAKIO OTIG YIPAG-
VTEG TWV XPIOTOUYEVVIATIKWY OEVOpWY. (ZX. 2.2.1.0)

Ixnua 2.2.1.a Ta AauTrakia oTo XpPIOTOUYEVVIATIKO OEVOPO
givar ouvdedeuéva o€ oeipd.

270 2. 2.2.1.3 Tapouaiaderal €va NAEKTPIKO KUKAwUA, OTTOU TPEIG AVTI-
o1doeig, ol R, R, kai R,, gival ouvdedepéveg ae oeipd.

Txnua 2.2.1.8 Suvdeouoloyia ocipag

OAeg o1 avTioTaoelg diappéovTtal atro To idlo peUpa |, apou Ta NAEKTPO-
VIO TTOU a@AVOUV TN HIG avTioTaon avaykooTiké Ba Trepdoouv atrd Tnv
ETTOMEVN K.O.K.

‘ 2Tn ouvdeon ocIpdg OAEG OI AVTIOTACEIG
O SiappéovTal amrod 10 id10 pevpa.

To nAekTpIKd pevpa | dlappéoviag TO KUKAWPO ouvavtd oTnV TTopEia
TOU TO “euTr6dI0” Kal TWV TPIWV avTioTacewy R, R, kai R,. ETopévwg av
ovopdooupe R | TNV OAIKA avTioTaon, TTou TTapouaIadel To oUaTUa Twv
TPILV avTioTdoewy R, R,, R, (dnAadn v avtiotaon avauyeoa oTta onpeia
Akal B ato oxnua), éxoupe R, =R, +R, +R..



O Nomoz ToY QM - ZYNAEZMOAOTIES ANTIZSTAZEQN 53

‘ ZTn ouvdeon oeIpdg N OAIKN avTioTaon
O gival ion ge To ABPOICHA TWV AVTICTACEWV

2€ KAB¢g pia atrd TIG AVTIOTACEIG, CUPPWYA UE TO VOUO Tou Qu, avaAoyei
MIO OpICHEVN TAON, TTOU UTTOAOYICETAI OTTO TO YIVOUEVO TNG AVTIOTAONG ETTI
TNV évtaan Tou peupatog mou Tn diappéel (U = Rx1). O1 tdoeig dnAadn ota
dkpa KaBe avTioTaong Ba civai:

U, =R, xI
U,=R, x|
U,=R,xI

EUkoAa atrodeikvueTal (n ammédeign divetalr wg doknaon, PAETTE doknon
2) 611 n oAIKA Tdon U_, 0Ta GKPQA TOU CUGTANATOG TWV TPIWV AVTIOTACEWY
(avaueoa ota onueia A kal B oto oxnua) ivai:

U0A= U1 + U2 + U3

‘ H Tdon oTa dkpa TOU GUOTAHMATOG AVTIOTACEWYV TTOU OUV-
déovTtal o€ oeIpd, gival ion pe To AOPOICHA TWV TACEWV
oTa AKPO KABE HIOG aVTioTAONG.

ATTO TNV TTponyoupevn oxéon TTPOKUTITEl GTI N OAIKA Taon U, oTa dkpa
TOU OUOTANATOG KATAVEUETAI (JOIPAZETAI) OTIG ETTIUEPOUG KATAVOAWUTEIG,
avaloya Pe TNV avTioTaor TOUG.

270 KUKAWMATO O€IpAg XPNOIYOTTOIEiTal TTOAU Kal N évvola TNG TITWOo NG
TAOoNG.

H avtiotaon dnAadr tmou ouvdéeTal O OEIpd AEPE OTI TIPOKOAED pIa
TTWOoN TaoNg 0Tn OUVOAIKA Taon U , Tou ouoTAUATOG, ion We TNV TAON
TTOU €TTIKPATEI OTa GKPa TNG. Av n TTpWTN avTioTaon Xpeialetalr Tédon
U, =R, x |, 101¢ yia TIg emOpeveg ivan diaBéaiun Aiyétepn 1don (n taon
U.,-U,). H deutepn avriotaon tpokaAei pooBetn mTwon taong. ‘ETol,
Ol €TTOUEVOI KATAVOAWTEG €xouv OIaBEIun PIKPOTEPN TAOoN (TnV TAON
U, — U, —U,) KoK, uéExpl va @Bacoupe ato AKpo Tng TeAeuTaiag avTioTa-
ong, oTroTE N TAon pNdEViCeTAl.

2UVOTITIKA, N oUvOEDN O€ OEIPd £XEI TIG €EAG 1010TNTEG:
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2uvdeon avrioTAOEwWYV O OEIpA:
UoA=U1+U2+U3
| = KoIvé o€ OAeg TIG AVTIOTACEIG

ROA= R1 . RZ . R3

H olUvdeon oe ocipd dev XpnOIUOTIOIEITAl TTOAU yIa T oUvOEON nAe-
KTPIKWYV KATOVAAWTWY, YIOTI TTAPOUCIACEl TO JEIOVEKTNHA, AV TTOPOUCIOOTEI
BAGBN o€ évav KatavaAwTr Kal SI0KOTTEl TO KUKAWUA, VO OTaUATd n Ael-
Toupyia OAWV TWV KATAVAAWTWY TTOU OUVOEOVTAl OTO KUKAWWA.

0 NMAPAAEICMA 1

Tpeig avmiotdoeig R, = 5Q, R, = 7Q, R, = 10Q ouvdéovial o oeIpd Kal
Tpo@odoTtouvTal armd pia TNy Taong 220 V (o1 avTIoTACEIS TWV AyWwYWwY
ouvdeong BewpouvTal APEANTEEG).

Na gupeBei:
a) H oAIkA avTioTaon Tou CUGTAPATOS TWV TPIWV AVTIOTATEWY
B) H évtaon Tou pelpaTog TTou dlappEel To KUKAwUA

y) H rTwon tdong o€ kaBe avriotaon

IxAua 2.2.1.y. H ouvdsouoAoyia yia 1o mapaderyua 1
Amavrnon

a) H oAikA avrtiotaon R, divetal atmd n oxéon:
R0A=R1+R2+R3
R, =5Q+7Q+10Q =220
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B) O vouog Tou Qu pag divel TNV £viaon TTou diappEel TO KUKAwUA:

|= Uo)\

OA

|:@:10A
22Q

y) Kd&Be avtiotaon diappéetal atmod 10 idio pevpa |. O ITwoelg Taong
oTa AKpa KABe avtiotaong uttoAoyidovTal Ye eQappoyr Tou vopou Tou Qu:

U =R xI=5x10=50V

U,=R,x [=7x10=70V

U,=R,x1=10x 10 =100V

Mapatnpouue o

U ,+U, + U ,=50V+70V+100V=220V=U_

OAn n d108¢01un Tdon TNG TTNYNGS €XEI KATAVEUNOEI OTA AKPO TWV TPIWV
avmiotdoswv R, R,, R,.

Mapatnpouue akoun 0TI OTIG JEYOAUTEPEG AVTIOTAOEIG AVAAOYE PEYO-
AUTEPO PEPOG TNG OAIKAG Téong U, TTou e@apuoleTal oTa AKPa TOU CUGTH-
MaTOoG.

oA’

[ MAPAAEICMA 2

Avo AauTrrpeg, o €vag pe avtiotaon R, = 5 Q kal 0 GAAoG pe avTioTaon
R, =10 Q ouvdtovTal og oeipa Kal dlappeovTal amméd pevpa éviaong | =1,6 A.

Na gupebei:
a) H 1don ota dkpa Tou CUCTAPATOG TwY OUO AQUTTTHPWY

B) H T1don ota dkpa KABe AauTITrpa
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Zxnua 2.2.1.8. H ouvdeauoAoyia yia 1o mapaderyua 2

Amadavrnon
H oAIKr} avTioTaon Tou CUCTAPATOG gival:
R,=R,+R,=50+10Q=15Q.
Me e@appuoyn Tou vopou Tou Qu utroAoyiceTar n oAikry Taon U,

U, =R, 1=15Qx 16A=24V

O1 1doeig ota dkpa kKGBe avtioTaong uttoAoyidovtal e Tov vOouo Tou Qu
Wg €8NG:
U=RxI=5Qx1,6A=8V

U,=R,x1 =10V x1,6 A=16 A

2

Mapatnpouue o1 o1 TdoEIg oTa AKPa dUO0 AVTIOTACEWYV TTOU OUVOE-
ovVTal 0€ O€Ipd €ival aVAAOYEG TWV AVTIOTACEWV:

U _R
RZ

U,
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2.2.2 H mapdAAnAn cuvdeopoAoyia

>NV TTapAAANAN ouvdeoUOAOYia Ol NAEKTPIKEG KATAVAAWOEIG TOTTOBE-
ToUvTal N pia diTTAa oTnv GAAN Kol ouvdéovTal OAeG padi pe Ta AKpa TNG
idlag 1TNYNG, dnNAadr TTapdAAnAa.

OAeg 01 NAEKTPIKEG KOTAVOAWOEIG TOU OTNITIOU (AQUTITAPES PWTIOUOU,
Bepuooipwvag, wuyeio, TTAUVTAPIO, POPNTEG CUOKEUEG K.ATT.) cuvdEovTal
TTapdAAnAa. O1 dUo oOAoI TTou uTTdpxXouV o€ KABe peupaTodoTn (TTpila)
TOU OTTITIOU, QVTIOTOIXOUV OTOUG U0 TTOAOUG HIag NAEKTPIKAG TTNYAG, ME-
Ta&U Twv oTToiwyv eTmKpatei Tdon Tepitrou 220 V. Otroia cuokeur ouvoe-
Bei oTnv TTpida £XE1 AUTOPATWS TTAPAAANAN GUVOEDT E TOUG UTTOAOITTOUG
KATAVAAWTEG.

270 XX. 2.2.2.0 TTAPOUCIACETAI OXNUATIKG N OUVOECUOAOYIO TPIWV KO-
TavoAwaoewy e avriotaoeig R, R, kai R, ou Tpog@odotolvTal ammod pia
NAEKTPIKA TTNY.

OAeg o1 avTioTaoEIg €xouv oTa Akpa Toug TNV idia Téon U. (Taon petagu
TwV onueiwv A kal B Tou oxAuaTtog). H 1don U €ival kal n Tdon ota dkpa
TOU CUCTANATOG TWV QVTIOTACEWY TTOU cuvdEovTal TTapAAANnAa.

‘ Z1TnVv TapdAAnAn olvdeon avrTioTACEWV
O OAgg o1 AVTIOTAOEIG £XOUV OTA AKPO TOUG TNV idla TAoN.

ZxAHa 2.2.2.a [MapdMnAn ouvdeouoAoyia avrioTaoewy.



58 > TOIXEIA HAEKTPOAOTIAZ

To nAekTPIKG pelpa |, TTOU TTaPEXETAI ATTO TO BETIKG TTOAO TNG TTNYNG,
dlakAadigetal oTo oneio A og Tpia pevuara |, 1, 1, Ta ommoia diappiouv
avtigToixa Tig avTioTaceig R, R,, R,. 210 onueio B 10 pedua |, emavaou-
VTIBETAI KO QUVEXICEI TNV TTOPEIQ TOU TTPOG TOV apvnTIKOG TTOAO TNG TTNYAG.

A@oU 10 NAeKTPIKS peUa dnuioupyeiTal atrd TNV Kivnon Twv NAEKTPOVi-
WV Kal oUTe XavovTal, oUTe TTPOCTIBEVTAl NAEKTPOVIO OTO KUKAWHA, I0XUEI
n oxéon:

Io)\=|1+|2+|3

‘ Z1nv TapdAAnAn cUvdeon avTiIoTACEWY TO OAIKO peUa
O gival ioo pe To ABPOICHA TWV PEUNATWY KABE avTioTaoNng.

>€ KAOg pia atrod TIG avTIOTACEIG avaAoyei Eva peUpa, TTou uTtoAoyileTal,
ME TO vOuo Tou Qu, av diaipécoupe TNV Koivh Taon U TTou e@apuoleTal o€
KABe avTioTaon Pe TNV TIPA TNG AvTiOTAONG.

l, , l, , l, = %3

MapatnpwvTtag TIG TTaPATTAvWw OXE0EIG BAETTOUNE OTI, YIa oTaBEPH TdoN
U, n évtaon Tou peupatog €ival avTioTpo®wes avaAoyn Tng avTiotaong.
Ooo peyaAuTepn gival n avTtioTaon TO00 PIKPOTEPO TO PEUA.

To oAiké pevpa |, karavépeTal (UoIpageTar), AoITTov, OTIG TPEIG AVTIoTA-
oeig R, R, R,, pe Té€1010V TPOTTO, WOTE ATIO TN MIKPOTEPN AVTIOTAON
va TTEPVA TO PHEYAAUTEPO peUPA Kal aTTO TN MEYOAUTEPN avTioTAON, TO
MIKPOTEPO pEUQ.

‘ H oAikn avtioTaon R, TOU CUGTAPATOG TWV NAEKTPIKWY KO-
TAVOAWOEWYV TTou ouvdéovTal TTapdAAnAa, gival JIKPOTEPN
a1ro KaBepId atrd TIG TTAPAAANAES AVTIOTAOEIG.

AuTO g€nyeital eUKOAA, av OKePBEi Kaveig 0TI KABE Popda TTOU CUVOEETAI
pia avtiotaon, TapdAAnAa o€ pia GAAn, SIEUKOAUVETAI N Kivnon Twv nAe-
KTpoviwyv, peiwvovtal dnAadn ta “eutmddia”, TTou €XEl va UTTEPVIKACEI TO
NAEKTPIKO peUQ.

EUkoAa atrodeikvueTal (n ammodeign divetal wg doknon, PAETTE doknon
3) o1:
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To avrioTpo@o TNS avriotacns ovouddetal NAEKTPIKN aAywyiuornra,
oupBolilerar ue 1o ypdauua G kai éxel povada 1o S (Siemens): G = %

Ooo ueyaAurepn eivai n avrioraon, 1000 UIKPOTEPN N AywyILOTNTA Kal
avrioTpoQa.

Me 11¢ aywyiuodtnTeg atn 60N TWV avTiIOTACEWY N TTPONYOUUEV OXéON
ypaperai:

GO)\=G1+GZ+G3

ZUVOTITIKA, N TTAPAAANAN cuvdeaoAoyia €xel TIG €EAG 1I010TNTEG:

MapaAAnAn ocuvdeon avrioTdoswyv:
U = koivn y1a OAEG TIG AVTIOTACEIG
I0A=I1+I2+I3
1 1 1 1
=+
RoA Rl R2 RS

0 NMAPAAEIFrMA 1

‘Evag AauTITAPAG, PIa NAEKTPIKN @PITECT Kal Evag NAEKTPIKOG Bepuoaipw-
vaG AEIToupyouv ouvoedepuévol TTAPAAANAG oTNV NAEKTPIKI EYKATAOTOON
€VOG OTTITIOU, TAoNG 220 V.

O1 NAEKTPIKEG AVTIOTACEIG TWV CUCKEUWV Eival:

AvtioTaon AauTrtipa: R,=440Q
AvTioTaon @pITélag: R, =40 Q
AvTioTaon Bepuoaipwva: R,=13,75Q

Na gupebouv:
a) Or evraoeig |, l» 1o TWV pEUPATWV TTOU Blappéouv KABe KaTavaAwTh
B) H oAikn évraon | ,

y) H oAk avtioTaon R, Tou GuUGTAUATOG TWV TPIWV AVTIOTACEWY
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Zxnua 2.2.2.8 H ouvdeouoloyia Twv aviioTAoEWYV yid TO TTapadelyua 1.

Amavrnon

a) O1 evtaoe€Ig Tou peupaTog o€ KABE KaTtavaAwaon, uttoAoyifovTal e ToV
VO[O Tou Qu:

220 V

=Y 220V 45,
R, 4400

¢_£_220V_5,5A
R, 400

¢_£_ﬂ_16A
R, 13,75Q

B) To oAiké pedpa |, uttoAoyiCeTal atd Tn oxéan:

|, =1+, +1 =05A+55A+16A=22A

y) H oAikiy avriotaon R, Tou guaTruartog utrohoyidetal Pe Tov vOUOo Tou
Qu wg egig:

1 1 1 1
=—+
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Lot 1 -0,0023+0,025+0,072=0,0993
R, 440 40 13,75
R, =—— =100

0,0993

Mapatnpoulue 6T amd ToV KATAVOAWTH WE TN MEYAAUTEPN avTioTaon
(AauTrTAPAG), TTEPVE TO PIKPOTEPO PEUUA KAl OTTO TOV KATAVOAWTH WE TN
MIKPOTEPN avTioTaon (Bepuoaipwvag), To ueyaAlTeEPO peUpa.

BAEmoupe akoun OT1 N oAikr| avTtiotaon R | Tou GuaTruaTog ival HIKPo-
TEPN KAl ATTO TNV AVTIOTACN TOU KATAVOAWTN PE TNV TTIO PIKPA avTioTaon
(Beppoaipwvag).

O NMAPAAEICMA 2

Avo avmiotaceig R, = 10 Q kai R, = 20 Q ouvdtovral TapdAAnAa. Me éva
AUTTEPOUETPO PETPAUE TO peUpA |, TToU TTepva aTré Tnv avrioTtaon R, kai Bpi-
okoupe |, =6 A. MNboo cival To pedua trou Trepva arméd TV GAAn avriotaon R,;

IxAMa 2.2.2.y H ouvdeapoAoyia Twv avrioTAoewV yia 10 TTapddelyua 2.

Amavrnon

A@ou o1 dUo avTioTdoelg ouvdEovTtal TTAPAAANAA, OTa AKPA TOUG UTTApP-
XEl N KoIvA Tdon U, n otroia utrohoyileTal ye epapuoyr Tou vopou Tou Qu
oTov kKAado Tng avtiotaong R,:
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U=R,xl, =10Q x 6A=60V

H idia taon U = 60 V epappdetal ota akpa Tng avriotaong R,. E@ap-
u6dovTag 1o vouo Tou Qu, Bpiokouue To pelpa

Mapatnpouue o11, AOyw TNG KOIVAG Tdong U oTa dKpa Twv avTIOTACEWVY
R, kai R, 1oXUer:

2
L,

RxIL=R,xIl, n

0 |N;U

-

H teAeuTaia oxéan dnAwvel OTI:
Ta peipara Tou TTEPVOUV PEoa atrd U0 AVTIOTACEIG OUVOEDEPEVEG
TTapdAAnAa, gival avTioTPOPWS avAAOYd TWV AVTIOTACEWV.

210 TTaPAdelyua, ato Ty avriotacn R, = 10 Q mepva pevpa |, = 6 Akal
amo 1 dimAdaoia avtiotaon R, =20 Q mepva pedua |, = 3 A.

2.2.3 H pikt) ouvdeopoloyia
21N MIKTH) ouvdeCTPoAoyia £XOUNE AVTIOTAOEIG TTOU CUVOEOVTAI O€ OEIPA Kal

QVTIOTAOEIG TTOU GUVOEOVTal TTAPAAANAQL.
270 2X. 2.2.3.0 @aivovTal dUO TTEPITITWOEIG TETOIWV CUVOETHUOAOYIWV.

IxAua 2.2.3.0. Mikrr; o0vdeon avTioTAoEwV
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MNa Tov UTTOAOYIOHO TWV TACEWV KAl TWV PEUNATWY TWV KATAVOAWTWY,
XPNOIUOTTOIOUE TIG 1I10TNTEG TWV dUO uvdeTUoAoyIWY (OUVOEDN O€E OEIpa
Kal TTapdAANAn).

MNa Trapadelypa, otn ouvdeopoloyia (1) Tou Zx. 2.2.3.a, uttoAoyifoupe
TTPWTA TNV OAIKN avTioTaon R, , Twv dUo avTioTaoewy R, kal R, TTou ouvoeE-
ovTal TTapdAANAa Kal, OTn CUVEXEID, EQAPPOLOULE TIG IBIOTNTEG TNG CUVOETO-
Aoyiag o€Ipdg yia TiG Tpel avTioTdoeig R, R, ,, R,, TTou ouvdéovTal o€ o€Ipa.

Ztn ouvdeopoloyia (I1), urohoyifoupe TTpwTa TNV OAIKA avtiotaon R, ,
Twv dUo avtioTdoewv R, kal R, TTou guvdéovTal € OeIpd Kal OTn GUVE-
XEIQ, Epapuoloupe TIG 1010TNTEG TNG TTAPAAANANG ocuvdeGUOAoYiag yia TIg
oUo avtioTaoeig R, , kai R, Tou cuvdéovTal TapdAAnAa.

2.3 EOAPMOIEZ TOY NOMOY TOY QM KAI TOQN IAIOTHTQN TQN
2YNAEAEMENQN ANTIZTAZEQN

21NV KABnuePIvA Kal eTTayyEAPATIKY pag {wr, EpXONAcTE TTOANEG QPOPEG
QVTIUETWTTOI JE ATUXNMOTA, CNMIEG 1 JE TN KN IKAVOTTOINTIKA AEITOUPYia Ou-
OKEUWV, TTOU OXETICOVTAI PE TNV NAEKTPIKN eyKaTaoTaon. Apuodiol, BERala,
yio T WEAETN, KATAOKEUR, GUVTAPNON Kal €TTIBAEWN TNG AciToupyiag Tng
NAEKTPIKAG EyKATAOTAONG, €ival OI DITTAWPATOUXO0I NAEKTPOAOYOI PNXAVIKOi
Kal Ol TEXVITEG NAEKTPOASGYOI, TToU o@eidouv va divouv AUCEIG OTO OXETIKA
TTPoBAfuara.

H katavénon ouwg Twv BaciKWy apxwv AEITOUpyiag TnG NAEKTPIKNG
EYKATAOTAONG KAl TWV NAEKTPIKWY CUOKEUWV pag Bondd va avtiAng@Boupue
TOV TPOTTO WE TOV OTTOI0 KANAWVETAI éva OQAAUQ 0T AEITOUPYia TOUG Kal
MG KAvVEl IKavoUG va TTPOOTATEUOUNE TOUG EAUTOUG PAG KAl TIG EYKATOOTA-
o€Ig atmod Bavoug KIivOUVOoUG Kal va XPNOIUOTTOIOUKE TTIO aTTODO0TIKA TIG
NAEKTPIKEG OUOKEUEG.

2Tnv evotnTta auTr] Ba e¢eTdooupe OUO ATTO TIG TTIO CUXVEG TTEPITITWOEIG
ETTITTAOKWYV OTN AEITOUpPYia TwV NAEKTPIKWY EYKATAOTACEWV: TO BPOXUKU-
KAwWPA KAl TRV TITWOoN TAoNG KATA MAKOG Twv aywywyv. H avdAuon
Toug Ba pag dwael, TTapdAANAa, TNV EuKaIpia va EPTTESWOOUE TIG BACIKES
APXEG TTOU DIETTOUV TN AEITOUPYIT TWV NAEKTPIKWY KUKAWUATWY WE TIG OTTOI-
€G 00X0ANBRKaue o€ TTPONYOUUEVEG EVOTNTEG TOU KEQOAQioU.
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2.3.1 To BpaxukUKAwua

Ta NAEKTPIKA KUKAWMPOTA KaTaokeudlovTal yia va Tpo@odotnOouv e nAe-
KTPIKNA EVEPyEIa 01 BIAPOPES KATAVAAWGOEIG (NAEKTPIKEG CUOKEUEG, NAEKTPO-
KIVNTAPES, QWTIOTIKA CWHOTA K.ATT.). AV N TAON TNG NAEKTPIKAG TTNYNAS, TTOU
Oivel pelpa OTO KUKAWWA, €ival kaBopiouévn, OTTWG TI.X. CUlPaivel oTnv
TTEPITTTWOoN Tou OIKTUOU TNG AEH, Ta OTOIXEIO TOU KUKAWPATOG (QyWwYoOi,
OIAKOTITEG, AOPAAEIEG, AKPOOEKTEG K.ATT.) ETTIAEYOVTAI E KPITFPIO VA AVTE-
XOUV TO NAEKTPIKO peUNA, TTOU XPEIAZovVTal Ol CUVOEDENEVEG OTO KUKAWUQ
NAEKTPIKEG KATAVOAWOEIG.

Av, yia KaTTo10 AOY0, N TIUA TOU PEUPATOG OTO KUKAWUAO EETTEPAOEI TO
oOpla avtoxAG TNG NAEKTPIKAG EYKATAOTAONG, HTTOPEI va TTPOKAAEDEI TNV Ka-
TaoTPO®N TNG. Eival TToAU mBavo, akdun, va KivOuveéWouv ol AvBpwTTol Kal
va KataoTpagoUv Ta UAIKG TTou BpioKovTal 0TO XWPEO TNG eyKATAOTAONG
(nAekTpotTANnEia, TTUpKayIG K.ATT.).

‘Eva BpaxXUKUKAWMPO £XEl WG OTTOTEAECUA TNV €U@AVION UTTEPPOAIKG
MEYAAOU peUpaTOg O€ éva NAEKTPIKO KUKAwUA. MNa va KATavOrROOUNE TTWG
ekdnAwveTal, ag doupe To atTAG TTapddelyua Tou 2x. 2.3.1.4.

IxAua 2.3.1.a:  AmAS kKUKAwua pe éva Aqumripa Kai Toug aywyous oUVOEDTS Tou UE ThV
NAEKTOIKI) TINYN

210 KUKAwpa Tou oxnuaTtog, évag Aautrtipag avriotaong R, = 500 Q
ouvdéetal oTo dikTuo TG AEH (Tdong 220 V). Ze ocipd Ye TNV avtiotaon
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TOU AauTITPa £X0oUV onueiwBei o1 dUo PIKPEG avTioTacelig R |, = 0,2 Q kal
R,, = 0,2 Q, o1 oTT0ieg QVTITIPOCWTTEUOUV TNV AVTIOTACN TWV OYWYWV GUV-
deong, TNV avTioTaon Tou SIOKOTITN, TNV AVTIOTAON TWV OKPODEKTWYV K.ATT.
H oAikry avtioTaon R, TOU KUKAWHATOG (TPEIG QVTIOTACEIG O€ OEIPA) gival:
R0A= Ra1 + R)\ + R(:(2
=0,2Q+5000+0,2Q
=500,4 Q

To peupa Tmou diappEel TO KUKAwA utroAoyieTal atrd 10 vopo Tou Qu

(Mapatnpolue 611 av ayvorooupe Tig avTioTdoeig R, Kal R, Twv ayw-
ywv ouvdeong kai atn Béon 1ng R, = 500,4 Q Bdhoupe povo 1n R, =500 Q
N TIMA TOoUu pelpaTog dev HeTaBAAETal aioBnTd, yI' AUTO, TIG TTEPICCOTEPES
QOpPEG, Oev AauBdavovTal uTtTéyn ol avTIoTACEIS TWV aywywyv, EKTOS av ol
AYywyoi €xouv YEYAAO PNKOG.)

AIGKOTITOUE TN AEITOUPYIQ TOU KUKAWPATOG KOl EVWVOUME UE éva oUp-
Ma Toug 800 akpodékTeg Tou Aaumitipa. Otav Ba kAsicoupe AN Tov
OI0KOTITN, oupBaivel BpaxukKUKAwHA. (ZX. 2.3.1.8)

xAua 2.3.1.8 AmAS KUKkAwua yia Tnv karavonarn g Evvoias Tou BeayUKUKAWUATOS
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270 vEo KUKAwa TrapdAAnAa pe Tnv avtiotaon Tou Aaumitipa R, = 500
Q uTTdpxEl Twpa n TTOAU PIKPH avTioTaon R, = 0,1 Q, TTou AVTITTPOCWTTEUEI
TNV AvTioTAON TOU OUPUATOG KAl TWV ONEiWY OUVOECHG TOU E TOUG OKPO-
OEKTEG TNG AQUTTOG.

Agou o1 dUo avTioTdoeig R; kai R, ouvdéovTal TapaAAnAa, n oAk avTi-
OTOON TOUG €ival KAt TI JIKPOTEPN ATToé TNV avTioTaon R, (BAETTE TTOPG-
YpPa@o 2.2.2). MTTopoUE, ETTOPEVWG, Va Bewpriooupe 0TI 0Ta AKPa TOU Aa-
MTTTAPO UTTAPXEI HOVO N avTioTOoN R, kai OTI 6AO TO PEUPA TOU KUKAWUOTOG
TTEPVAEI ATTO TNV AVTIOTACN RB. (BAéTTE K doknon 7).

H oAk} avTioTaon Tou KUKAWPOTOG Eival:

R,=R,+R,+R,=020+010Q+020=050Q

Kai 1o peupa 1Tou diappéel To KUKAWPG (peUa BPaXUKUKAWMOATOG Ipp):
leo —i—m—MOA
R, 0,5Q

Mapatnpouue 6Tl TO peUPa TOU BPAXUKUKAWUATOG OTO TTAPAdEIYHA €i-
val 1000 @opég peyaAuTepo aTTd TO PEUPA TNG KAVOVIKAG AEITOUpYiag TNG
EYKATAOTAONG.

MNa 10 AGyo auTo, OTTWG EXOUUE AVAPEPEL, UTTAPXOUV Ol AOQAAEIEG OTO
KUKAwua TTou SIoKOTTITOUV TO peUNQ, av EeTTepdoel pia opliopévn Tiun. (Me-
PICCOTEPA OTOIKEID VIO TIG A0PAAEIEG Oa d0B0OUV OTO KEQAAQIO IO TO UAIKG
TWV NAEKTPIKWY EYKATOOTATEWV)

21NV TPGEN, Ta POAXUKUKAWMPATA JTTOPOUV VA TTPOKANBOUV pe TTOAAOUG
TPOTTOUG.

Mia a1d TIG ouvnBIoUEVES TTEPITITWOEIG Eival va @Bapei N pévwaon Twv
AyWwYywvV TPo@od0oaiag JIag CUOKEURG Kal va €pBouv o€ eTTaQr JETAEU TOUG
o1 OU0 yupvwuévol aywyoi. (Zx. 2.3.1.y)

O1 0o aywyoi épxovTal o€ eTTa@A HETALU TOUG oTa onueia A kal B TTpiv
TO KOAWDIO TPpoYodoaiag UTTel YEoa oTn ouokeun. To pedua BPaXUKUKAW-
MaTOg IBp TIAPAKAUTITEl £TC1 TNV AVTIOTAON R TNG OUOKEUNG KaI OTTOKTA

MEYAAN TIUA.
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aywyog Tpoodociag A

avtioTaon

U=220v IBP o OUOKEUNG

aywyog Tpopodoaiag B

Ixnua 2.3.1y. Zxnuartikn mapaoTacn LeaxUKUKAWLATOS avalESa OTOUS aywyous
TPO0QYOO00INS TNS OUOKEUNC.

Mia dAAn TTepiTTTWOoN BPaxUKUKAWPATOS QaiveTal aTo 2x.2.3.1.0

B METAANIKO
TEPIBANMa
A OUOKEUNG
aywyog Tpopodoaiag |Bp
U=220V R,
aywyog Tpogpodoaiag ayWYOC
y€iwong
IBP
yn

IxAua 2.3.1.8. Sxnuarnkn mapdoraon BpaxukukAwuarog ueraél aywyou Tpogo-
doaiag Kai yng

O aywyodg Tpopodoaiag, TTou ouvdEel To BETIKO TTOAO TNG TTNYAS PE TV
ouoKeun - AOyw @Bopdag TNG HOVWONG TOU - EPXETOI O€ ETTAPNA PE TO YEIW-
MEVO PETOAAIKG TTEPIBANUA TNG CUCKEUNG.

Edw trpétTel va kdvoupe pia TTapévBeon: Me Tov 6po “yn”, evwoouue TO
£0a@og Kal KABe PETAAAIKN ETTIQPAVEIQ TTOU CUVOEETAI JE AUTO N €XEI TTOAU
MEYAaAn éktaon. H yn diaBétel aveEdvtAnTo TTANB0OG NAeKTpoviwy, Ta oTToIq,
MOAIG Toug ©06¢i n eukaipia, KIvouvTal TTPoG To BeTIKG TTOAO TG TTNYNAS (TTOU
EXEl ENAEINPA NAEKTPOVIWY), YIa va KAAUWouv To Kevo. 'ETol dnuioupyeital
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NAEKTPIKO peUpa Pe QOPA avTiBETN TTPOG TNV Kivnon Twv NAEKTPOViIWV
(ouppatik @opd). OAa Ta PYETOAANIKG PEPN TWV CUCKEUWV Eival YEIWUEVD
Kavovikd, dnAadr) cuvoedeUEVA UE TN YN ME METAAAIKO aywyo.

MOAIG AoiTTOv, 0 aywyog Pe Tn @Bapuévn povwon €ABel o€ eTTaQn ME
TO METAANIKO TTEPIBANUA TNG OUOKEUNAG, dnuioupyeital évag “Opduog” TToAU
MIKPAG avTioTaong yia To NAEKTPIKO peupa. To peuua Ba KAgioel KUKAwua
atrd 10 BETIKO TTOAO TNG TTNYAS TTPOG TN YN, MEOW TWV MIKPWYVY QVTIOTACEWV
TOU aywyouU TpoPod0oaiag, TOU GNUEIOU ETTAPAS TOU aywyouU, TOU PETAAAI-
KoU TTEPIBANUATOG KOl TOU aywyou yeiwong.

Anuioupyeital £101 éva peUua BPAXUKUKAWUATOG.

10 Trapadeiypata TTou avagEépape, To pedua TTPOKANBNKE atrd TN
@Bapuévn HOvwon Twv aywywv. MTropei Opwg va cupPei kar pe dAAoug
TPOTTOUG, OTTWG av T.X. Yivel AdBog aTn ouvdeauoAoyia Twy aywywy, av
TTECEI EVA JETAAAIKO QVTIKEIUEVO TTAVW O€ YUUVOUG aywyouUg, av KOTTEI KaTA
A&Bo¢ KaTToI0 KAAWDIO, av XUBoUV VEPA T€ PIa NAEKTPIKA CUTKEUN, aV £Vag
YEPAVOG OKOUUTIAOEI O€ EVAEPIOUG AYWYOUG K.ATT.

2.3.2. MTwon Tdong KATd HNKOG TWV PEUPATOPOPWYV AYyWYWV

2 ¢ éva KUKAwPQA, EKTOG ATTO TIG AVTIOTACEIG TWV dIAPOPWYV KATAVAADTEWYV,
UTTAPXOUV KOl Ol avTIOTACEIS TWV aywywyv, TToU UVOEOUV TNV NAEKTPIKN
TNYA ME TIC KATAVOAWOCEIG.

210 2X. 2.3.2.a TmapIoTAvETal Pia TTNyA Tdong U, TTou Tpo@odoTei pia
OuoKeur| We avtiotaon R, Kai o1 dUo aywyoi oUvdeang TNYNG - CUOKEUNG.
Mavw o€ kaBe aywyo £xel onuelwdei ue R, n avriotaon Tou. (O1 dUo ayw-
yoi BewpouvTal 0TI £X0UV IOEG AVTIOTATEIG).

ZxAua 2.3.2.a [Trwaon 1aong Kard UNkKog Twv aywywv oUvOoeans mnynNs - CUOKEUNS
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To KUKAwpa atroTeAeiTal atrd TNV TINYN Kal TPEIG avTIoTAoeIg R , R, R,
ouvoedelEVEG O€ OEIPd.

Na ng taceig U, , U, U,, 0Ta GKpa TwV AVTIOTACEWY TWV QyWYWV Kal
TNG OUOKEUNG IOXUEI N OXEON:

U=U+U+U,

Maparnpouue 611, oTa AKpa TNG CUCKEUNG Oev UTTApXEl N Téon U Tng 1mn-
YNG, aAAG n pikpGTEPN TAON U, . To Tdo0 pikpoTepn Ba ival n taon U, £gap-
Taran atmd v TTwon taong U, kai U, aTig U0 avTIoTACEIG TWVY QywYWV.

Av 10 pelpa TTOU dlappéel TO KUKAwPa €xel éviaon |, n TrTwon 1dong
KaTd PNAKog KABe aywyou ivai:

U =R, xI

U,=R, xI

ZUVOAIKG, n TrTwon Taong AU oToug dUo aywyoug eivar: AU =U, + U,,

AU=2><RG><I

Mapatnpoue oOTi:

‘ H TTwon Tdong Katd MAKOG TWV aywywvV gival TOGO JEYOAU-
TEPN:
Q ) . ] . .
4 Ooco peyaAlTepn €ival N AvTioTACH TWV AYyWYWV
¢ Ooco peyaAUTePO gival To peUpA TTOU dlOPPEEI TOUG OyWYOUG

0 MAPAAEIrMA

Mia nAekTpIKr) CuOKeUn XpeladeTal yia Tn Airoupyia TG pevpa 1=20A. H
ouokeun Tpogodorteital atrd 1o dikTuo TNG AEH, Tdong 220 V. O1 duo ayw-
yoi Tpo@odoaiag TNG CUCKEUAG £Xouv, 0 KaBévag, pnkog | = 300 m kal
olaTour 16 mm? kal €ival kKataokeuaapuévol atd XaAko (€1I0IKA avTioTaon
XaAkoU p_ = 0,0178 Q x mm? / m). (BAéme Zx. 2.3.2.0). Moia €ival n Taon
OTa AKPA TNG OUOKEUNG;
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Amavrnon

Mpwra utroAoyifoupe Tnv avtiotaon R, kGBe aywyou ammd Tn oxéan

R=p Xé (Trapaypagog 1.9)

‘Exoupe p, =0,0178 Q mm?/m

|=300m

S =16 mm?

R. =p,, xﬁ: 0,0178x300 ~0330
S 16

‘Exovtag utrohoyioel Tnv avtiotaon kabe aywyou R, kal yvwpiovTag
10 pevpa | = 20 A, utroAoyifoupe TNV TITWON TAONG KATA PUAKOG Twv dUO
aywywy, ato Tn oxéon:

AU=2xR_ x|

AU=2x0,33Q0x20A=13,2V

H tdon U = 220 V katavéueTal 0TOUG aywyoug Kal TN OUCKEUR. loxUel:
U=AU+U,

H 1don U, ota akpa Tng ouokeung Ba eiva:

U=U-AU=220V-13,2V =206,8V

ZUVETTEIEG TNG TITWONG TAONG KATA HAKOG TWV AyWYWV.

Emeidn kdBe cuokeun (T1.X. NAEKTPIKOG AQUTITAPOG, NAEKTPOKIVATAPAG) €i-
VaI KATAOKEUAOUEVN YIO JIa OUYKEKPIPEVN Taon Asitoupyiag (T1.X. 220V),
av n Tdon oTa AKpa TNG eV €ival AuTH TTOU €£XEl TTPOBIAYPOYEI, N CUCKEUN
oev Ba Asitoupyei kavovikd. Av gival AautrTipag, 8a ewriler Aiydétepo atrd
TO KAVOVIKO, av gival KIvNTAPAG Ba atrodidel HIKPOTEPN I0XU K.ATT.

H TrTwon 1dong oToug aywyoug TTPOKAAE £TTi TTAEOV ATTWAEIEG EVEPYEI-
ag, UTTO Jop®n BepudTNTaG.

Ma Toug AGyoug auToug, OI KAVOVIOUOI TTOU I0XUOUV VIO TIG NAEKTPIKES
eykataoTdoelg, empBAaAouv va gival 6ao To duvaTtdv PIKPOTEPN N TITWOn TA-
ong Katd PrRkog Twv aywywv. Me Baon 1o Hé€yioTo peUpa TTOU TTPORAETTETAI
Va TTEPATEI ATTO TN YPAU I TPOPOd0Tiag, ETMAEYETAI N BIATOMA TWV AYWYWY,
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woTe N TITwon Taong AU va pnv getrepdoel opiopévn TP 11.X. 10 1% f 10 3%
TNG TAONG TNG TTNYNG, avaAoya e To €i00G TNG CUCKEUNG TTOU TPOPODOTEITAl.
Agev TIPETTEI ETTOPEVWG, VA OUVOEOVTAI OTO TEAOG MIOG YPAUMAG TPOPO-
000iag NAEKTPIKEG KATAVAAWOEIG, TTOU XPEIAdovTal TTEPIOCOTEPO PEUQ,
atr’ 600 £xel TTPORAEPOEI, yiati TOTE n TITwon Tédong Ba {eTepdoel Ta Opia.

Mrwon tdong oupPaivel Kai oTIG YPAUUES Tou BIKTUOU TNG AEH.

Av au¢nBei, Tavw ato Ta TTPORAETTOUEVA OpIa, TO PEUUA TWV BIAPOPWV
KOTQVOAWTWY (OTTITILV, BIOTEXVIWV K.ATT.), TTOU TPO@OdOTOUVTAI ATTO TNV
idla ypapun tng AEH, n tdon mou @BdAvel oTa OTTITIA, PTTOPE va gival on-
MavTIKA HIKPOTEPN aTTO Ta 220 V, hE apvNTIKEG CUVETTEIEG YIa TN ASITOUpYia
TWV dIaPOPWY CUOKEUWV.

o—m—e
Z
MEPIAHWH
Z

® O vopog Tou Qu ouvdéel ueta&u Toug Tpia Bacikd peyEdn Tou
HAeKTPIOPOU: TNV TAON, TNV €viaon Tou NAEKTPIKOU pEUO-
TOG KaI TNV avtiotaon. O1 TpEIg opPES TTou AapBAvel gival:

Y U=RxI R:E
R |

® 570 O1GPOPA NAEKTPIKA KUKAWUATA OI GVTIOTACEIG TWV NAEKTPIKWY KATA-
VOAWOCEWY OUVOEOVTAl O OEIPd, TTAPAAANAC KOI MIKTA.

H ouvdeopoloyia og1pdg £xel TIG EEAG 1I010TNTEG:

| = KoIVO yia 6AEG TIG AVTIOTAOEIG

U0A= U1+ U2+ U3

R, =R, ¥R, + R, (H oAikr| avtioTaon icoUTal pe 10 GBpoioua Twv £TI-
MEPOUGC avTIOTACEWV)
® H mapdAAnAn cuvdeopoloyia €xel TIG €EN1G IDIOTNTEG:

I,=lL+L+1

U = KoIVvA Y10 OAEG TIG AVTIOTACEIG

1 1 1 1

- = 4 4
RoA Rl RZ R3
(H oNikA avTioTaon eival PiIkpoTeEPN aTTd TN MIKPOTEPN AVTIOTACN TTOU
ouvdéeTal TTapAaAAnAQ)
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H pikT ouvdeopoloyia cival cuvduaopuog Tng ouvdecpoloyiag oel-
PAG Kal TNG TTapAAANANG ouvdeapoloyiag.

BpaxukUkAwpa cupfaivel, 6Tav 1o pela dev aKOAOUBEI TNV Kavovi-
KAl Tou TTopEia Kal KAEivEl KUKAWMPG péoa atmo pia diadpopur] TTOAU i-
KpNg avtiotaong. H évraon Tou peUpaTog BPAXUKUKAWUOTOG YiveTal
€701 TTOAU peYAAn. Av dev avTIgeTwTTIOBE éykaipa TO BpaxukUKAwua
MTTOPEI va KATaOTPEWEI TNV NAEKTPIKR eykaTtaoTacon. MTropei akéun va
TTPOKOAEDEI NAEKTPOTTANEIO OTOV AVOPWTTO Kal TTUPKAYIA OTO XWPO TNG
NAEKTPIKAG EYKATAOTOONG.

H mTTwon 1dong Katd URkog Twv PEUPOTOPOPWY aywywv eEapTdral
atTo TNV NAEKTPIKA AVTIOTAON TWV AyWwYWwV Kal TV £VTAOT TOU PEUPATOG
TTOU TTEPVA ATTO TOUG aywyoug.

EPQTHXZEIZ

. Na ava@épeTe TIG TPEIG JOPPES TOU VOUOU Tou Qu.

. Na mepiypdyete mn diadikagia pETpNoNG PIAg NAEKTPIKNAG avTioTaong,

ME TN BonBeia evog auTTEPOUETPOU Kal EVOG BOATOUETPOU.

. Na avagépete 116 1810TNTEG TNG OUVOECNG AVTIOTACEWY O€ OEIPd.

. MNwg katavéueral N Taon PeTagu U0 avTIoTAoEWY TTOU oUuvOEovVTal O€

ocipg;

. Na avagépete 116 1010TNTEG TNG TTAPAGAANANG oUVOEDNG.

. Mwg katavéuetal To NAEKTPIKO pelpa PETAgU SUO aVTIOTAGEWY TTOU

ouvoéovTal TTapAAAnAa;

. [ati otV TTapdAANAN cuvdeon avTiIoTAoEWV N OAIKA avTioTaon €ivai

MIKPOTEPN OTTO TN MIKPOTEPN AVTIOTACH TTOU CUVOEETAI TTAPAAANAQ;

. Ti evvooUpE Pe Tov 6p0o BpaxUKUKAWUQ;

. Na avagépete mOavég aiTieg TTou PTTopoUV va TIPOKAAEGOUV BpaxuKku-

KAWUO OTIG NAEKTPIKEG EYKATACTAOEIG.

ATTO TT0I0UG TTAPAYOVTEG EEAPTATAI N TITWON TAONG KATA WAKOG TWV
PEUNATOPOPWY AYWYWV;
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S

1. "Evag nAekTpIKOG Beppoaipwvag gival ouvdedeuévog o€ BIKTUO TAONG
U = 220 V kai diappéetal ammo peupa éviaong | = 14 A. Na Bpebei n avri-
oTaon Tou BepuavTikoU oToIXEioU Tou Bepuoaipwva.
(Amdvrnon: 15,7 Q)
2. Na atrodeicete 611 n oAk Tdon oTa dKpa TOU CUCTAUATOS AVTIOTA-
OecwV TTou ouvdEovTal oe oelpd eival ion Ye To dBpoioua Twv TACEWYV oTa
akpa k&be avrioTaong.
(Ymodeién: Na ekppdoere Tnv 1don kGOe avriotacns wg d1agopd duva-
KoU, a@alpwvTag 10 OUVAUIKO Tou TEAOUS TS atrd 10 OUVAUIKO TNS apxn TNg)

3. Na a1modeigete Tn oxéon TTou 1oXUEl yia TNV OAIKY avTioTaon avTioTa-
OEWV OUVOEDEUEVWV TTAPAAANAQL:
1 1 1 1
= 44—
Ro)\ Rl RZ R3
(Yodeién: 21n axéan mou ioxuel yia ta peduara, | =1 +1,+ [, va avri-
KaTaoTAOETE TO KABE peuua UE TO i0O TOU TUUPWVA UE TO VOO Tou Qu)

4. Mia yipAavta Tou Xpiotouyevvidtikou d€vdpou atroTeAeital amo 18
opola AauTrakia, Ta ottoia ouvdEovTal o€ oelpd. H yipAdvTa aipvel pelua
atrod Tnv Tpida Tou ommiTioU Taong 220 V. Na eupeBouv:

a) H 1adon 1rou éxe1 oTa dkpa Tou KABe AauTTAKI

B) H avtiotaon 1Tou £xel KABe AAUTTAKI, av TO peUpa TTOU dlIaPPEEl TN
yipAdvTa éxel évraon 1=0,3 A.

(Amravrnon: a) 12,2V, ) 40,7 Q)

5. AUo opoieg avriotdoeig R, = R, = 6Q cuvdéovTtal oToug TTOAOUG pIag
TTNYNS TaoNG 24 V pe duo TPOTTOUG:

A) ouvdedepéveg o€ oeIpa.
B) ouvdedepéveg TapAAAnAa.

MNa kaBe ouvdeopuoAoyia va UTTOAOYIOTEI:

a) H oAikA avTioTaon Tou CUCTAPATOG Twv OUO AVTIOTAGEWV.
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B) To pedpa TTou TTAPEXEN N TTNYA.
y) H 1don ota dkpa k&b avriotaong.

0) To peUpa TTOU dlappéel KABE avTioTaon.
(Armavinon. A) a) 12 Q, B) 2A,y) 12V, 8) 2A
B)a)3Q,B)8A,y)24V,0)4A)

6. AUo avTiotaoeig R, =5 Q kai R, =50 Q ouvdéovtal o€ o€1pa oTa AKPa
TTNYNS Tdong 220 V. lMNoia gival n Tédon ota akpa KABe uiag avTiotaong;
(Amravinon: U, =20V, U, = 200 V)

7. Avo avrmiotdoeig R, = 1 Q kar R, = 100 Q cuvdéovrar TapdAAnAa
oToUG TTOAOUG piag TTNyRGS Taong 100V. Na eupeBouv:

a) H oAk avTioTaon TOU GUGTAPOTOG TWV BUO AVTIOTACEWV.
B) To oAiké pelpa TTOU TTAPEXETAI ATTO TNV TTNYH.

y) To pelpa TToU TTEPVA aTTd KABE avTioTaon.
(Aravinon: a) R , = 0,99 Q
B)I,= 101A
y)l,_100A, I,=1A)

8. Mia nAekTpIKA cuokeur TTou dlappeeTal atrd pelpa éviaong | = 20A
ouvdéetal oTo dikTuo TNG AEH 1dong 220 V, péow pIag ypauung peyaAou
MAKOUG, JE aTTOTEAECHA N TAON OTA AKPA TNG CUOKEUNG va gival 214 V.
MapdAAnAa pe TNV TTPWTN CUCKEUN CUVOEETAI HIO OEUTEPN OUOKEUN, £TOI
WOoTe TO peUPA TTOU TTEPVA aTTd T Ypauun va yivel 40A.

Na eupeBouv:
a) H avriotaon Twv aywywv TG YPAPUNAG.

B) H mTwon TdoNg KATG YAKOG TWV AywywVY PETE TNV olvdean NG OgU-
TEPNG OUOKEUNG

y) H 1don ota dkpa Twv dU0 CUCKEUWV.
(Arrévinon: a) 0,3 Q, B) 12V, y) 208 V)
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1. Na TpoodIopioeTe TTEIPAPATIKG PE TN XPNON BOATOUETPOU KAl QUTTE-
POUETPOU TIG QVTIOTACEIG TPIWV DIAPOPETIKWV AQUTITHPWY TTUPAKTW-
ong. Q¢ 1Ny NAEKTPIKOU PEUPATOS VO XPNOIMOTIOINCETE HIG KOIVA
JTTaTapia.

2. Na mmpooBéaeTte deUTEPN KAl TPITN UTTATAPIO O€ CEIPA JE TNV TTPWTN
(0 apvnTIKGG TTOAOG TNG WIAG UTTATAPIAG VO OUVOEETAI JE TO BETIKO
TNG ETTOUEVNG), WOTE VO TTAPETE KOl AAAEG JETPROEIS yIa TNV TACN Kal
TNV éviaon. Na KataokeudoeTe éva didypapua £viaong - Taong yia
KGO peTpouuevn avtiotaon.

3. Na emavaAdBeTe TIG TTPONYOUPEVEG NETPNOEIG, CUVOEOVTAG OTN B€0N
NG MIag avTioTaong dU0 OUOIEG aVTIOTACEIS 0 oUVOEON OEIPAg Kal
o€ TTapAAANAn ouvdeon. Na CUYKPIVETE Ta ATTOTEAECUATA OOG JUE TA
BewpnTiKA €ayOpeEVa CUPPWVA WE TIG IBIOTNTEG TNG GUVOETOAOYIOG
O€IPAg Kal TNG TTapAAANANG cuvdeaoAoyiag.
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EIZArQrH

MNvwpifoupe 0TI HEYAAEG TTOOOTNTEG TNG XNUIKAG EVEPYEIAS TWV KAUTIUWY,
TNG OUVOUIKNG EVEPYEIQG TWV USATOTITWOEWY, TNG TTUPNVIKAG EVEPYEIOG
TOU OUPQVIOU K.ATT., HETATPETTOVTAI KABNUEPIVA, G° OAO TOV KOOUO, € NAe-
KTPIKA evépyela. H nAekTpIKA evépyeia, Ye TN OEIPA TNG, HETATPETTETAI OTIG
OIAQOPEG CUOKEUEG OE AANEG HOPYEG EVEPYEIQG: KIVNTIKH EVEPYEIQ, BEPUIKA
EVEPYEIQ, XNUIKNA EVEPYEIQ K.ATT.

& ONeg AUTEG TIG PETATPOTTEG €ival avdykn va yivovTal UTToAoyIouOi
NG eVEPYEIAG. ZTO YaBnua NG PUOIKNG EXOUNE PABEl va KAVOUpE atTAoUg
UTTOAOYIOHOUG YIO TO PNXAaVIKO £pyo (TT.X. TO €py0 yia TNV aviywaon evog
Bapoug) kai TN Pnxavikn 1oxU.

270 KEQAAQIO auTo Ba pdBoupe TTWG ITTOPET VA UTTOAOYIOTEL N NAEKTPIKN
EVEPYEIQ KAl TO OXETIKO UE TNV eVEPYEIQ PEYEBOG TNG NAEKTPIKAG 10X UOG,
atro Ta YeyEOBN TAON, £viaaon, avTioTaon, TTOU YVWPEICAPE OTA TTPONYoUE-
va KeQAAala.

.) Emdiwkbépevol otéyol:

Me Tn ocupTtAfpwon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:

E/ Na ava@épeTe TIG SIAPOPES JOVADES PETPNONG TNG EVEPYEIOG KAI TNG
1I0XU0G KOl TIG OXEOEIG TTOU TIG CUVOEOUV.

M/ Na opieTe TNV NAEKTPIKN 10XV KOl va TNV UTTOAOYiIZeTE aTro Tnv 140N,
TNV €vTaon Kai TV avtiotaon.

E/ Na ava@épeTe Ta Gpyava PETPNONG TNS NAEKTPIKAS 10XUOC Kal TNG
NAEKTPIKNG EVEPYEIAG.

M/ Na opileTe TOV faBuod arddoong YIOG CUCGKEUNG KAl VO TOV XPNOIUo-
TTOIEITE O€ aTTAOUG UTTOAOYIOUOUG.
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3.1 MHXANIKH ENEPI'EIA KAI IZXYZ

Mpiv aoxoAnBoupe pe TNV NAEKTPIKA EVEPYEIA KAl TNV NAEKTPIKY 10XU, Ba
uTTEVBUUIoOUE €V oUVTOWIQ, TIG EVVOIEG TNG UNXAVIKAG EVEPYEIAG KAl I0XUOG.

Ixnua 3.1.a. H aviwwaon evég Bapoug dnuioupyei duvauikn evépyeia W =B - h

Av avuywBei pe pia TpoxaAia éva kifwTtio Bapoug B katd Eva Uywog h, 10
£pyo (unxavikd £pyo) TTou Ba datravnBei, diveTal atrd Tn oxéan:
W=Bxh
otrou: B 10 Bdpog oe N (Newton)

h To Oyog oe m (uéTpa)

W T0 £pyo o€ J (Joule) (1J =1N x 1m)

To avuywpévo KIBWTIO €xel BUVOMIKA evépyela AOyw TnG BEong Tou.
Av 10 agpriooupe va TTéoel eEAeUBepa, Ba TTapdyel £pyo. Oa Yag TTIOTPEYE!
dnAadr| 1o £pyo TTou dartravroaue yia TNV aviywaor) Tou.

2uvetTtwg n Evépyeia €xel T SuvaToTnTa Va ATTOdWoEl £pyo.

270 AIeBvEG ZUaTnua povadwy (S. I.), evépyeia kal Epyo cupBoAifovTal
ME TO id10 oUpBoAo W Kkal peTpiouvTtal e Tn govada J (Joule).

Evépyeia >ZUuBoAo Movéda
Kal £épyo W J (Joule)
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271G DIAPOPES dPACTNPIOTNTEG KATA TIG OTTOIEG TTAPAYETAI ] KATAVAAW-
VETAI £PYO - EVEPYEIQ, PAG EVOIAPEPEI EKTOG ATTO TO £PYO Kal O XPOvog
€VTOG TOU OTTOIOU EKTEAEDTNKE TO €PYO.

Ag uttoBéooupe 6T XpeladeTal va YeTapepBoUlv aTov 50 6poPo HIag OI-
kKodoung 30 oakid he TOIWEVTO. AV XpNOIPOoTToINBEi évag yepavog UTTopEi va
METAQEPEI TNV TTAAETA E T OOKIA O€ 2 AETTTA TNG WPAG, YIa TTAPAdEIYHA.
Av Ta oakId Ta PETOQEPE! Evag AvBpwTTog, aveRAlovTdg Ta €va - €va aTTod
TIG OKAAEG, TIBaVOV va XpelaoTei 3 WPEG.

Kal 011 dU0 TTEPITITWOEIG TO TTAPAYOPEVO €pYO €ival To idl0. Ala@Epel
OMWG 0 XPOVOG OTOV OTTOI0 EKTEAECTNKE.

MNa va TepIAN@OEi Kal 0 XpOvog XPNOIUOTTOIEITAI TO QUOIKO PEYEBOG TNG
10x00G6.

‘ loxUg givai To TTnAiko Tou épyou, 810 TOU XpOVOU GTOV OTToi0
O ekTEAgiTOI TO €pYoO.

P= w loxug = —E?YO

t Xpoévog
loxug 2U0pBoAo Movdada
P W (Watt)

AT TOV OpICPO TNG 1I0XUOG TTPOKUTITEL OTI:

H 10x0¢ gival 1600 peyaAuTepn, 600 HEYAAUTEPO cival TO £pYO Kal 000
MIKPOTEPO €ival TO XPOVIKO BIACTNUA EVTOG TOU OTTOIOU EKTEAEITAI TO £pPYO.

Ma 1Ig HOVAdES IOXUEL:

1J(Joule)
15(deuTePOAETITO)

1W (Watt) = o 1J=1W1s

XpnaiyoTrolouvTal cuxva Kai Ta TToAAaTTAGoIa Tou W:

1 kW =1000 W =10 W
1 MW = 1000 kW = 1000000 W = 10° W

EkT66 a1mé 1o W Kai Ta TTOAAATTAACI TOU yia Tn HETPNON TNG HNXOVIKAG
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I0x00¢ xpnaoigotroigital kai o ‘Trrog. Ymdpyouv dUo €1dwv Trrmror: O atuoé-
ITTTTOG A KOIVOG ITTTTOG TTou GUpBoAileTal ue PS 3 CV kail 0 ayyAooa&wVvIKOg
iTrrog TTou cupBoAiceTal pe HP.

1 PS (CV)=736 W =0,736 kW
1 HP =746 W = 0,746 kW

O1 d1GQopEeS PNXAVES KOl CUOKEUEG XapakTnpifovtal atrd Tnv 10U TOUg
oe W, kW (A 'TrrrToug), n otroia avaypd@eTtal ouviBwg o€ Tivakida Tavw
OTn CUOKEUN.

Av yvwpifoupe eTTopévwg TNV 1I0XU YIOG PNXAVAG ITTOPOUME VO UTTOAO-
yiooupe 10 €pyo TToU Ba TTapdyel () Ba katavaAwvel), OTav AEITOUpPYE, €T
€va XPOVIKO didaoTnua t.

EmAUoupe Tov T0TTO P = W / t wg TTpog 10 £pyo W Kal £XOUE:

W=Pxt

0 NMAPAAEICMA 1

Ag utroBéagoupe 6T To KIBWTIO Tou OX. 3.1.1.a £xel pada 40 Kg kai o avBpw-
TTOG TO AVUWWVEI JE TNV TPOXaAia KaTd 2 m.

a) Molo €pyo éxel TapaxBei ammd Tov AvBpwTTo;

B) Av n aviywon Tou KiBwTiou €yive og Xpovo 10s, Téon ival n 1oxUg
TOU avOpwTIOU;

y) Méon ioxug atraireital yia Tnv aviywaon Tou idlou KifwTiou ag Xpovo
2s;

Amavrnon

a) To Bapog Tou KIBwTiou divetal atrd TN oxéon:

B =m - g (To g AapBavetair ioo katd mpooéyyion pe 10 N / kg)
B =40 kg x 10 N/kg = 400 N

To épyo civai:

W =B x h=400N x 2m =800 J
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B) Hioxug divetan ammd Tn oxéon:
P=W/t=800J/10s=80J/s=80W

y) Na tnv ektéAeon Tou idlou €pyou OTO HIKPOTEPO Xpovo t™ = 2s, n
I0XUg P’ 1Tou atraiteital givai:

P'=W/t"=800J/2s =400 J/s =400 W

[0 NMAPAAEICMA 2

Mia reTpeAaiopnyavr atrodidel unxavikr 1I0X0 24 kW kai AeItoupyei ouve-
XW¢ eTTi 5 wpeg. Nooo épyo Ba Tapdyer;

Amavrnon

Metatpémroupe Ta kW oe W:

24kW = 24000 W

MetaTpémroupe TIC wpeg (h) og deutepOAeTTTa (S):

5h =5 x 60 x 60 s = 18000 s

E@apudloupe Tov TUTTO:

W =P -t=24000 W x 18000 s = 432 000 000 W - s = 432 000 000 J
=4,32x10%J

3.2 HAEKTPIKH IZXYZ

Ta NAEKTPIKA KUKAWUATA XPNOIPOTTOIOUVTaI KUPIWG, YIO VO TPOPOBOTHOOUV
ME NAEKTPIKA evEPyEla DIAPOPEG OUOKEUEG. KABE nAEKTPIKA OUOKEUR TTOU
OUVOEETAI OTO KUKAWUA, XapaKTNPIZeTal cuviABwg attd TNV 1I0XU TNG, OnAadn
TNV EVEPYEIQ TTOU KOTAVAAWVEI OTN Povada Tou xpovou. .X. évag Koivog
NAEKTPIKOG AQUTTTAPOS TTUPAKTWONG OTav ouvoebei oe dikTtuo Tdong 220 W
KaTavaAwvel 1Iox0 60 W. (H 1ox0g auTtr] avaypd@etal TTavw aTo AQUTTTHPA).

Av ouvdebei évag T€To10¢ AauTiTiipag o€ TrynA taong U = 220V kai pe-
TpNO¢ei N évraon Tou peupartog | Tou Tov diappéel, Ba Bpebei | = 0,27 A.

O AauTrtTApag emopévwg KatavaAwvel 1Ioxu 60 W, étav ota dkpa Tou
£xel Tédon U = 220 V kai diappéetal atrd pevpa | = 0,27 A.
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220V
P = 60W
I=0,27A
P = 60W
=31 1=0,27A =31
P = 60W
1= 0,27A

P,=3xP=3x60W

Ixnua 3.2.a Av 1oimAaciacBei n 1ox0g (ouvdéovrag mapdAAnAa 3 Aaumripeg)
TpITAaciGleral kai n €vraan Tou pEUUATOC.

Av ouvdéooupe TrapdAAnAa deUTEPO, TPITO K.ATT. AauTTTrpa (2. 3.2.a)
N 100G TTpo®avwg Ba dITTAaciacTei, TpITTAaciacTei K.ATT. To idlo Ba cupBei
Kal hE TNV évTaon Tou peUPOTOG.

Ma otaBepn Tdon, N NAEKTPIKA 10XUG gival avdAoyn Tng évraong
TOU PEUMATOG.

2uvdéoupe OeUTEPO, TPITO KATT. AQUTITHPO OE OEIPA UE TOV TTPWTO, WOTE
KABe Aautrmpag va diappéetal atrd 10 Koivo pelpa | = 0,27A. Na va Ka-
TavoAwvel KABe AaUTTITAPAG TNV 1I0XU Twv 60W, TTpéTTel oTa GKpPa TOU va
emkpaTei Taon U = 220V.

270 oUOTNUA ETTOPEVWG TWV CUVOEDEUEVWY OE OEIPA AQUTITAPWY TTPE-
el va €TMIKpatei Tdon 2 x 220V, 3 x 220V k.0.K. avdAoya pe Tov apiBuod
TWV AAPTITAPWV.

AvTioToixa n 10xUg Oa givar 2 x 60 W, 3 x 60 W k.ATT. (2X. 3.2.8)
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I =0,27A
P =60W
220V
P =60W
V,=3x220V 220V
P =60W
220V
I=0,27A

P,=3xP=3x60W

Zx. 3.2.8 TpirAaciaouog ng 1I0x00¢ OTO0 KUKAWUQ O€EIpas (1Tou éxel oTabepo pedua )
araitel TPITAACIAoUO NS TA0NG.

Mo oTa0epn EvTaon Tou peUPATOG, N NAEKTPIKA 10XUG gival avaloyn
NG TdoNg.

2uvduddovtag TIG OUO TTPONYOUNEVEG OXEOEIG CUMPTTEPAIVOUNE OTI N
NAEKTPIKA 10XUG gival avaAoyn NG TAONG Kal TNG £VTAONG Tou PEUUATOG.
AnAadn,

‘ H nAekTpIkn 10X0G €ival TO YIVOMEVO TNG TAONG
O €TTi TNV éVTAOT TOU PEUPATOG
P=UxI

MNa 11 povAadeg IoXUEL:

1 W (Watt) =1V (Volt) x 1 A (Ampere)
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Av n 1don U gival n TTOAIKr) Tdon TnG TTNYNGS Kai | n évraon Tou peUPaTog
TTOU TTapPEXEl N TTNYR oT0 KUKAwa, n oxéon P = U - | divel Tnv 10X0 TTOU
TTAPEXETAI ATTO TNV TTNYI OTO KUKAWQ.

Av U gival n Tdon oTa AKpa YIaGg CUOKEUNG TTOU KATAVAAWVEI NAEKTPIK
evépyela kal | n évraon Tou pedpaTtog mou dlappEel TN CUOKEUNR, n oxéon P
= U - | yag divel TNV NAeKTPIKA 10XV TTOU TTAipVEl N CUOKEUN aTTd TO OiKTUO.

2TNV TTEPITITWON CUCKEUWYV, TTOU METATPETTOUV OAN TNV NAEKTPIKA
evépyela o€ Bepuikn (T1.X. MATI Koudivag, NAeKTPIKO aidepo, Beppoaipw-
VaG), N 10XUG P utropei va uttoAoyioTei aTrd TNV TIPA TG avTioTaong R Tng
OUOKEUNG.

>1ov 10TT0 P= U - | avTikaBioToUue Tnv 1édon U pe 10 ioo Tng, ouppwva
Me Tov vopo Tou Qu, U = R - | kal TTaipvoue Tnv €1 axéan yia Tnv 10XU:

P=RxF

Z¢e pia avrioTaon otaBepng TIMAG R, n 10XUG au§dveTal pe To TETPA-
YWVO TNG éVTAoNG TOU PEUMATOG TTOU TN S1appEel.

Av oTov id1o TUTTo P = U - | avTikataoTAoouue 1o pelua | ye 10 ico Tou,

I=§ AapBdavoupue T oxéon:

Ze yia avrioTaon otalepng TIMAS R, n 10X0UG augdveTal JE TO TETPAYWVO
NG TAONG TTOU ETIKPATEI OTA AKPA TNG.
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IxAMa 3.2.y SUuvAOe<IS OIKIQKEG OUOKEUES TTOU LETATPETTOUV TNV NAEKTPIKN EVEPYEIX
o€ Bgpudrnra.

Mivakag 3.2.5
Ev3eIKTIKA NAEKTPIKI) 10XUG HEPIKWYV OIKIOKWV OUCKEUWYV o€ kW

Mikpdg Bepuoaipwvag 1 €wg 2 kKW
O¢puoaipwvag Aoutpou 3 €wg 6 KW
Mayeipik oTia 0,8 éwg 6 kKW
HAekTpIKA KOudiva 6 £wg 12 kKW
2idepo OI0EPWMUATOG 0,5 éwg 1,5 kW

MAuvTtrpio (e B€puavon vepol) 2 €éwg 4 kW
OepPUAVTIKA CWHATA 1,5 éwg 3 kKW
TnAedpaaon Eyxpwun 0,1 éwg 0,3 kW
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0 NAPAAEIrCMA 1

‘Eva nAekTpikd oidepo gival ouvdedepévo pe diktuo taong U =220 V kai
dlappéeTal atrd pevpa évraong 6A. lMola gival n NAEKTPIKN 1I0XUG TOU;

Amavrnon

P=Ux[=220Vx6A =1320 W

[ NAPAAEICMA 2

‘Evag nAekTpIKOG AauTTTHPAG TTUPAKTWONG 1oxuog 100W cuvdéetal pe Oi-
KTuO Tdong 220 V. lMNoia gival n évraon Tou pelpaTog | TTou TTepvAa atmod Tov
AuTITAPQ;

Amadavrnon

AT116 Tov TUTTO P = U X | £X0UpE

_100W

| =
220A

=0,45A

U NMAPAAEICMA 3

To BeppavTikG aToixeio evog Bepuooipwva £xel avriotaon R, = 12,5 Q kai
dlappéetal atrd pevpa évraong | = 18 A. Na gupeBei n nAekTpIkr 10XUG TOU
Bepuoaipwva:

Amavrnon

a’ 1p010¢

Agou n avriotaon R, =12,5 Q diappéetal amd pevpa

I =18 A, n Tdon oTa GKpPaA TNG, CUPEWVA PE TO Voo Tou Qu, Ba civai:
U=R,x1=125Qx18A=225V

H nAexkTpIkr 100G diveTal atrd Tn oxéon:

P=Ux]I

P =225V x 18A=4050 W ~ 4,1 kW
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B’ 1pd1TOC

YTtroAoyifoupe TNV 10XV Kat’ guBgiav atrd Tov TUTTO:
P=Rx|?

P=12,5x182=4050 W ~ 4,1 kW

Maparnpnon:

O 1UTT0G TNG I0XUOG P = U % | cuvdualdpevog pe Tov vouo Tou Qu I:%,

EMTPETTEI VO UTTOAOYioOUNE OTToI00ATTOTE OTTO Ta 4 peyédn P (ioxu), U
(téon), | (évraon), R (avriotaon) étav gival yvwaoTd 2 atmod 1a uttoAoITTa
3 pey€ON. YTrevBupileTal OTI 01 OXEOEIG I0XUOUV VIO NAEKTPIKEG KATAVO-
AWOEIG e WHIKA avTioTaon R 61Tou n NAEKTPIKA 1I0XUG HETATPETTETAI OE
Bepuikn 10XU.

270 0. 3.2.€ TTapouacidlovtal o€ £va dIAypaa Ol HOBNUATIKEG OXETEIG
TToU I0XUOUV 0€ KABE TTEPITTTWON.

>UpBoAa: U = Tadon oe V, | = Pevpa o€ A, R = Avtiotaon og Q, P = loxug oe W

Zx. 3.2.& Mvnuoviké didypauua yia Tov uttoAoyioud evos amé 1a ueyébn U, I, R, P,
orav divovrai 600 amrd 1a utTéAoITTa.
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3.3 HAEKTPIKH ENEPI'EIA

H nAekTpIKA evépyela TTOU KATAVONIOKETAI atTO PIa NAEKTPIKA CUOKEUN N

TTAPEXETAI ATTO PIA NAEKTPIKN TTNYR UTTOAOYiCeTal aTTd TOV TUTTO TNG I0XUOG,
w

t

W=P .t

OTrou, P n1ox0g oe W, t 0 xpovog o€ s kai W n evépyeia o€ J.

H nAekTpIkA evépyeia uttoAoyileTal a1Td TO YIVOUEVO TNG NAEKTPI-
KRG 10X00G £TTi TO XpOVO.

Av oTOoV TTpOoNYyOUUEVO TUTTO QVTIKATACTAOOUUE TNV NAEKTPIKN 10U P e
1o icov NG P = U - | éxoupe:

W=U-It

otrou, W n nAekTpikA evépyela ag J(Joule)
U n 16on og V (Volt)
I n évtaon Tou pelpatog o€ A (Ampere)

t 0 xpovog o€ s (OEUTEPOAETTTA)

U NAPAAEIrCMA 1

‘Evag nAekTpIKOG Beppoaipwvag 1oxuog 4 kKW Aeitoupyei ouvexwg eti 30
min. Méon NAEKTPIKN EVEPYEIQ KATAVAAWVEI N CUOKEUN;

Amavrnon

W=P xt

P =4kW = 4000 W

t =30 min =30 x 60 s = 1800s

W = 4000W x 1800s = 7200000 W x s = 7200000 J

Emeidn n povada J gival TToAU pikpr, aTnv HAEKTpOTEX VIO XPNOIUOTTOIEI-
Tal yIa TN HETPNON TNG NAEKTPIKNAG evépyeiag n povada kWh (kihoBatwpa).

H xiloBaTtwpa (kWh) opileTal wg n evépyeia TTOU KATOVAAIOKETAI
a1ré pIo cuoKeun 10006 1kW, otav Asitoupyei i pia wpa (1h).
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MpokuTrTel aTTd TOV TUTTO:
W=P -t avBéooupye P=1kWkait=1h
W (Evépyeia) =1 kW x 1 h =1 kWh

Etmouévwg, yia va uttodoyicou e TIG TToodTNTEG vEPyelag o€ KWh, TTpé-
TTEl va EKPPAcouE TNV 10U o€ KW, To xpdvo o€ h (WpeG) Kal va Qapuo-
ooupe Tov TUTTOW =P - t.

MikpoTepn povada ival n Wh (Batwpa) yia Tnv oTroia 10XUEl
1kWh = 1000Wh

H oxéon 1ng kWh kai tng Wh pe mn povéda J givai:

1 kWh = 1000W x 3600s = 3 600 000 J

1 Wh = 1W x 3600s = 3600J

0 NAPAAEICMA 2

Mola gival N NAEKTPIKN EVEPYEIQ TTOU KATAVAAIOKETAI aTTO TO BEpoTipwva
TOU TTponyoupevou Trapadeiyuartog 1 o€ kWh;

Amavrnon
W=P-t P=4kW

t =30 min = 0,5h
W =4kW x 0,5 h = 2 kWh

3.4 METPHZH THZ HAEKTPIKHZ IZXYOXZ KAl ENEPFEIAZX xTO
2YNEXEZ PEYMA

H pétpnon NG NAEKTPIKAG 1I0XUOG PTTOPE VA Yivel Euueca Ye uETpNoN TNG
TdoNnG Kai TNG £viaong Kail epappoyr Tou T0tou P = U - |. O 1po1T0G auTOG
METPNONG I0XUEI OTO CUVEXEG PEUUA. 2TO EVAAAAOCCOUEVO peUPO ETTITPE-
TTETal HOVO YIa BEPUIKEG OUOKEUEG (TTOU £XOUV WHIKN avTioTtaon R). (ZX.
3.4.0)
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2UOKEUN

xAua 3.4.a Mérpnon tng 1Iox00¢ e BOATOUETPO KAl AUTTELOUETPO
H nAeKTpIKN 10XUG HETPIETAI APETA PE TO BATTOUETPO, TO OTTOIO DIABETE

4 aKpOOEKTEG KAl OUVOEETAI PE TO NAEKTPIKO KUKAWUA, OTTWG QaiveTal 0TO
2x. 3.4.6.

> UOKEUN

IxAua 3.4.8 Aueon LETPNON TNS NAEKTPIKAS I0XUOC UE BATTOUETPO

H p€Tpnon TG NAEKTPIKNAG EVEPYEIOG YiVETAI UE E10IKOUG PETPNTES, OTTWG
auToi TTou ToTroBeToUvVTal aTrd TN AEH 0Toug KaTavoAWTEG. (ZX. 3.4.Y)
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O1 peTpnTéQ £XOUV €va BIOKO TTOU TTEPIOTPEPETAI PJE TaXUTNTA, avaAoyn
ME TO pUBWO TTOU KaTavaAwveTal N evépyela. Kabe repioTpo@r] Tou diokou
QVTIOTOIXEI O€ OPIoPEVN KATAVAAWGON NAEKTPIKAG evépyelag. M.x. 150 Tre-
PIOTPOYEG TOU OiCKOU Tou PETPNTH, avTiaToixouv o€ 1 kWh. ‘Evag pnxavi-
OMOG PETPG TOV APIBUO TWV TTEPICTPOPWV KAl BiVEl HE APIBUNTIKA Yneia TNV
£voeitn oe KWh. (MOAIG cuuttAnpwBouv 150 oTpo@Eg, aAAGlel TO TEAEUTaIO
Wnoio, 6TTWG cupPaivel Kal GTov XIAIOPETPIKG PUETPNTI) TOU QUTOKIVITOU).

‘ MPOXZOXH: Aev mrpétrel va cuyxEéetal n povada péTrpnong
™G 10X00G kW (KIAOBAT) pE TN HOVADBA PETPNONG TNG NAE-
@) o .
KTPIKAG evépyeiag kWh (kihoBaTtwpa).
€ X10 Aoyapiaocuo Tng AEH avaypd@ertal n evépyeia mou
KatavaAwlnke oto dipnvo, oge kWh ka1 ox1 og kW, oTrwg
eo@aApéva AéyeTal.

xnua 3.4.y MeTpntng nAeKTpIKAS eVEPyeIag

0 MAPAAEIrMA

O peTPNTAG TNG NAEKTPIKAG EVEPYEIOG EVOG OTTITIOU avaypaPel TNV TTI-
vakida Tou 611 01 120 TTEPIoTPOPEG TOUu dioKOU Tou avTioTolXouv o€ 1 kWh.

Mwg ptTopouue va uTtoAoyiooupe TNV NAEKTPIKN 10U EVOG BepuavTikou
OWHAToG (NAEKTPIKOU KOAOPIPEP);
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Amavrnon

AlakoTIToupEe TN Agitoupyia 6AwV Twv GAAWV KATOVAAWOCEWY TOU OTTI-
TIoU KOl agrVOUlE va AEITOUPYEI UOVO TO BEPUAVTIKO TWHA.

Me €va poAdI ETPApE TOV XPOVO HECT OTOV OTTOI0 O IOKOG TOU PETPNTH
ékave 12 epIoTPOPEG. AG UTTOBECTOUNE OTI 0 XPOVOG QUTOG PETPABNKE Kal
BpéBnke 3 min.

O1 12 epIoTPOYESG TOu BioKOU avTIaTOIXoUV 0€ Katavaiwon 12 / 120
kWh = 0,1 kWh.

Ta 3 min givar 3/60 h = 0,05 h.
ATTO TOV TUTTO TNG 1I0XU0G EXOUE:

P:ﬂ:M:ZkW

H 10xU0¢ Tou BeppavTikoU owpaTog gival 2 kKW.

3.5 BAOMOZ AINOAOzHZ

KdaBe ouokeun A unxavr] TTou AEITOUPYEi PHE NAEKTPIKO PEUPO KATAVAAWVEI
NAEKTPIKA EVEPYEIQ KAl TN UETATPETTEI O AAAN pop®n evépyelag. Kartd n
METOTPOTTH, OEV WETATPETTETAI OAN N NAEKTPIKA EVEPYEIQ OTNV €MIOUUNTH
popen. ‘Eva Yépog TNG NAEKTPIKAG EVEPYEIAG, TO OTTOIO WETOTPETTETAI O€
BepuoTNTA, aTTOTEAE TNV ATTWAEIN EVEPYEING, O€ avTiOean Ye TNV WEPEAI-
M EVEPYEIQ TNV OTTOIO KAl EKPJETAOAAEUOUAOTE.

loxUel n oxéon:

MapaAapBavopevn evépyeia = Q@EAIPN evépyela + ATTWAEIEG

‘1810 oxéan 1oxUEl Kal yia TNV 1I0XU, dnAadr) Tnv evépyeia oTn Hovada Tou
Xpovou:

P.=P_+P,

oTTou,

P_ n mapahapBavopevn atmo Tn ouokeur NAeKTPIKN 10X0G og W
P, n weéhiun iox0g oe W

P, niox0g amwAeiv oe W
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BaBuoég amrdédoong gival To TTRAiKo TNG WEEAINNG 10XU0G TTPOG TV
TTapaAapfavopevn atrd T CUOKEUN 10XU.
2UMBOAICETaI pE TO YPAUUA N.

O BaBuodg amdédoong cival “kaBapdg” apIBPOS Kal TTaipvel TIMES ATTO
0 éwg 1.

OT1av ava@epoPaaTe TNV I0XU EVOG NAEKTPOKIVNTHPAG €VVOOUNE CUVH-
Bwg TNV WPEANIUN punxavikn 100 P TTou atmodidel aTov agova tou ae kW
iTrroug. OTav ava@epoPaaTe oTNV I0XU JIag BEPUAVTIKAG GCUOKEUNG, EVVO-
oupe ouvnBwg TNV NAEKTPIKN 10XV TTou TrapaAauBavel amo To diktuo (P ).

O BaBuo6g amédoong HIag CUOKEURG dla@Eépel onuavTIKG avaloya pe
TOV TUTTO TNG OUOKeUNG. ETTi TTAéov, peTaBdaAAeTal, 6Tav PETABAAAETAI TO
QOpPTIO TNG CUOKEUNG. lNiveTal PEYIOTOG, OTAV N CUOKEUN AEITOUPYED JE TNV
OVOMAOTIKA TNG IoXU.

[ NMAPAAEIrMA

‘Evag nAekTpokivnTipag atrodidel 0To QopTio Tou unxavikh ioxu P = 4 PS
(Trrrroug ). O Babuodg ammdédoong Tou nAekTpokivntpa gival n = 0,8. Na
eupebei TéoN 10x0 og kW tmapaAauBdvel o KivnTAPAS aTtd TO NAEKTPIKO
QiKTUO KalI TTOON €ival N 1I0XUG TWV OTTWAEIWV.

Amadvrnon

MpwTa PeTaTPETTOUPE TOUG ITTTTOUG O€ KW:

1 PS =0,736 kW

P,=4PS=4x0,736 kW = 2,944kW

AT1é T oxéon

n =P, /P_umohoyifoupe Tnv P_

P =P, /n=2944kW/0,8 = 3,680 kW

H 10x0¢ Twv atTwAEIV UTToAoyiCeTal ATTO TN OXEON:

P =P +P,

P_=P_-P_=3,680 kW - 2,944 kW = 0,736 kW = 736 W
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—m—e
zZ
MEPIAHWH
Z

® H evépyela kal To €pyo oupBoAilovtal pe W Kail yeTpiouvTal
oe J.

® [0 TNV NAEKTPIKN EVEPYEIQ XPNOIPOTIOIEITAI GUXVA KOl I JO-
vada kWh (kihoBatwpa).
® loyug cival To TTNAIKO Tou €pyou dla Tou XPOVOU OTOV OTTOIO EKTEAEITAI

TO £€pYO QUTO.

® H 0xUG cupuBoAiCeTal pe To ypdauua P kal peTpiétal og W.

loyuver: 1W _J
1s

® H nAekTpIKA 10XUG €ival TO YIVOUEVO TNG TACNG £TTi TNV £VTACN TOU NAE-
KTpIKOU pevpatog P =U - |

Ma 1Ig OVAdEG IOXUEL:

1IW=1V x 1A

® 3TIC KATAVOAWOEIG TTOU £XOUV PJOVO WHIKK avTioTaon R, ytropouv va
XPNOIUOTTOINBOUV yia TNV NAEKTPIKY I0XU KAl Ol OXECEIG:

P=R-I2 U
’ R

® H mapalauBavopevn améd pia guokeun 10xUg (P, ) ival To dBpoioua tng
WEEAIUNG 10XU0G (P, ) Kal TG 1I0XU0G TwV amwAeiwy (P).
P =P +P,
® O BaBuodg ammédoong diveral atrd TN oxéon:
—Pu
M P

m
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EPQTHZXZEIZ

1. TMoleg povadeg XpnoIPOTToIoUVTAl VIO TH METPNON TNG EVEPYEIOG KOl TOU
€pyou;

. Ti ovopdfoupe 10XU Kal O€ TI JOVADEG PETPIETA,
. Me 11 1o0UTal N NAEKTPIKA 10XUG;

2
3
4. Mola oxéon ouvdgel TIG povadeg W, V kai A;
5. MéT1e XxpnoIUOTIOIoUKE YIa TNV NAEKTPIKA 10XV TIG oxéoelg: P = R - |2 kai
_V
"R
. Na ava@£épeTe CUOKEUEG OTIG OTTOIEG OAN N TTAPEXOUEVN NAEKTPIKH 10XUG
METATPETTETAI O€ BEPUIKNA 10XV, KOBWG KOl CUCKEUEG, OTIG OTTOIEG TO JE-
YOAUTEPO PEPOG TNG TTAPEXOMUEVNG NAEKTPIKAG 10XU0G OE PETATPETTETAI
o€ BepuIkn 10XU.

»

~

. Tirovopddloupe Babud ammédoong PIag OUGKEUNG;

oo

. Me 11010 dpyava PeTpIETAl N NAEKTPIKA 1I0XUG KOl JE TTOIO N EVEPYEIQ;

S

1. a) MNoia évraon pelpaTog dlappEel KOIVOUG AAUTITAPES TTUPAKTWONG
I0xXU0og 40 W, 60 W, 100 W kai 150 W étav ouvdeBouv o€ dikTuo Tdong 220
V; B) Moia givar n avriotaon ae Q ka0 AauTITAPQ;

(Amavrnon: a) 0,18 A, 0,27 A, 0,45 A, 0,68 A.
B) 1210 Q, 807 Q, 484 Q, 323 Q)

2. Mia nAekTpIkr BepudoTpa €xel avtiotaon R =32 Q. lMola 1oxU TTaipvel
atro 10 dikTuO Téong 220V,
(Amavrnon: 1513 W = 1,5 kW)

3. Z& éva dikTUo TAong 220 V ouvdEeTal NAEKTPIKOG KIvNTAPAG TTou OI-
appéeTal amo pevpa éviaong 10 A. O kivnTrpag TPoPodOoTEITal HECW aYW-
ywyv, tTou £xouv oAk avtiotaon R, = 1,8 Q. Na eupeBouv:
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a) H 1oxUg 1Tou trapéxeTal atrd 10 SIKTUO OTOV KIVNTAPA KOl OTOUG
aywyoug.
B) H nAekTpIKA 10XUG TTOU PETATPETTETAI O€ BEPUIKA 10XU OTOUG Qyw-
youg.
y) H1oxUg 10U TTaipVEl O KIVATHAPOG.
(Amravrnon: a) 2200 W, ) 180 W, y) 2020W)

4. Katd tn di1dpkeia Twv Bepivov dIOKOTTWY, {EXAOTNKAV QVAUPEVOI O€
éva dlopépiopa dUo AaUTITPES TTUPAKTWONG 10xU0g 60 W o kaBévag, etTi
30 nuépeg. Av n nAekTpIKn eTaipeia xpewvel 40 dpx. Tnv kWh, TTooeg dpax-
MEG KOOTIOE N AIToupyia TOUg;

(Amravrnon: 3456 &py.)

5. O KIVNTAPIOG PNXAVIOPOG VOGS BapOUAKOU TTaipvel aTTo TO NAEKTPIKO
OikTUO NAEKTPIKA 10XU 6 KW. Av 0 BaBuog amddoong Tou unxaviouou givai
n = 0,6, va eupeboulv:

a) H unxavikn (weéAiun) 1I0x0g oTov GEova Tou BapoUAKou.

B) H1oxU0g Twv atTwAgIwV.

y) Z€ 1600 XpOvo TO BAPOUAKO PTTOpEi va avuywaoel BApog 2 ToVwv

(=~ 20 000 N) o€ éva Uwog 45 m;
(Amravrnon: a) 3,6 kW, B) 2,4 kW, y) 4 min ka1 10 s)

6. 'Evag NAeKTPIKOG KIVNTAPAG XPNOIYOTTOIEITAI YIO TNV Kivnon evOg TOP-
VOU Kal TTaPEXEI WPEAIUN INXaVIKE 100 3 PS pe Babud amoédoons n = 0,8.
Na Bpebouv:
a) Hioxug mmou TrapalauBavel o KivnTrpag atrod 1o NAEKTPIKO dikTuo o W
B) H 1ox0g attwAeitov Tou KivnThPa.
Y) H nAekTpIKr evEpyEla TTOU KOTAVAAWVEI O KIVATAPAG, av AeITtoupyei 5
WPES TNV NUEPQ, €TTI 25 NUEPEG PE TNV TTAPATTAVW oTaBepr 10XU.
(Amravrnon: a) 2760 W, B) 552 W, y) 345 kWh)

7. H pica evog autokiviTou déxetal peupa évraong 300A kal epapuole-
Tal oTa akpa NG Téon U = 9,9 V. Av o BaBudg atmrdédoong Tng Midag ival n
= 0,49, va gupebei N weENN pnxavikn 1Ioxug oe W kai o€ PS.

(Amavrnon: a) 1455 W ) 1,98 PS)
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1. Ztnv mvokida KABE OIKIOKAG OUOKEUNG avaypd@eTal N NAEKTPIKA
I0XUg TTou Traipvel atmd 1o diktuo oe W 1 kW. Na uttohoyioete Tnv
avTioTooN TWV BEPUIKWY GUOKEUWY TOU OTTITIOU oag, AapBavovtag
utTOWn 611 ouvdéovTal o€ dikTuo Tdong U= 220 V.

2. Na aBpoiocete Ta pevparta TTou dlapPEOUV OAEG TIG CUOKEUEG TTOU Ei-
Val EYKATEOTNPEVEG OTO OTTITI 0AG, OTAV AUTEG AEITOUPYOUV O€ TTANPN
1I0XU. Na ouykpiveTe TO QTTOTEAECUG 0OG PE TNV TIPI TOU PEUPOTOG,
TTOU ETTITPETTETAI VA TTEPACEI ATTO TNV KEVTPIKA AOQAAEIQ TOU OTTITIOU.
Ti TTapaTtnpeEite;

3. XpnaoiyotroiwvTag 1o eTpnTth TG AEH kai Tn péBodo trou TrepIypa-
QETAI OTO TTOPAdEIYUA TNG TTapaypd@ou 3.4, va UTTOAOYIOETE TNV
NAEKTPIKA 10U JEPIKWY CUCKEUWYV TOU GTTITIOU OAG.

4. Na ekTINAOETE TO XPOVO AEITOUPYIOG TWV NAEKTPIKWY CUOKEUWY TOU
omTioU gag g€ dIACTNUa evog unvog. Me Bdon tTnv 100 TnNG KABE
OUOKEUNG, va UTTOAOYIOETE TN pnvidia KatavaAwaon NAEKTPIKNAG EVEP-
YEIOG KAl VO TN OUYKPIVETE JE TNV KATAVAAWOT TTOU avaypAa@ETal OTO
Aoyaplaoud tng AEH.
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KE®AAAIO

TO ENAAAAZZOMENO PEYMA

ZuveXEG Kal EVOAAOOOTONEVO pEUQ

To evaAAdCGOHEVO NUITOVOEISEG peUa

To Tp1PaciIk6é evOAAAGOOHEVO pEUMQ

O vopog Tou QU 010 EVOAAAOOTONEVO PEUMA

H nAekTpIkn 100G 0TO eEvOAAAGOOUEVO pEUUA

O TTUKVWTAG
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EIZArQrH

H TTapaywyn Kal JETaQopd TG NAEKTPIKAG EVEPYEIAG TTPAYUATOTTOIEITAI PE
evaAAOOooOuEVO pela Kal Ol ME OUVEXEG.

IOTOPIKA, OI TIPWTEG EQAPPOYES TOU NAEKTPICHOU €iXaV VA KAVOUV UE TO
OuVEXEG peUpa. ATTO TIG apxEG OuwG Tou 200U aIWVa avayvwpioTNKav Ta
TTAEOVEKTHMOTA TOU €VOAOACOOUEVOU PEUPATOG KAl YEVIKEUTNKE N XPNoN
TOU O’ OAEG TIG EQAPUOYEG TIG OXETIKEG YE TNV TTAPAYWYI KAl JETAPOPA TNG
NAEKTPIKAG EVEPYEIQG.

AUo gival o1 KUplol Adyol yia Tn YeydAn d1adoon Tou eVOAAAGOOUEVOU
pPEeUPOTOG:

a) H duvarotnta avipwong kai utTroBiIBacoU TnG NAEKTPIKAG TAONG.
B) H duvatétnta XpRong TpIQACIKWV PEUNATWY.

H aviywon kai o utroBIBAacuog TNG Tdong oTo evaAAaooOuevo pelua
TIPOYHATOTTOIEITAI E EIDIKEG CUOKEUEG, TOUG ETAOXNMATIOTES. H Xprion uyn-
AAG TAONG EMTPETTEI TN METOPOPA TNG NAEKTPIKAG EVEPYEIOS UE PEUPATA MI-
KPOTEPNG évTaong. YTrevOupigeTal 0TI N NAEKTPIKN 1I0XUG €ival TO YIVOUEVO TNG
TaoNG €TTi TNV £vTaon Tou NAEKTPIKOU peupatog (P = U - 1). Emopévwg n idia
1I0XUG PTTOPEi Va JETAPEPOEI HE MIKPOTEPO pEUA av augnBei n Taon.

‘Eva TT0000T6 TNG PETOPEPOPEVNG NAEKTPIKNG EVEPYEIAG PETOTPETTETAI
OTOUG aywYyoUG YETAPOPAGS o€ BEPUOTNTA CUPPWVA [E TN YVWOTH oxéon:

P,=R-I?
o1TO0U

P, N NAEKTPIKNA 10XUG TTOU METATRETTETAI OE BEPUOTNTA
R n avtiotaon Twv aywywv Kal
| TO pevpa TTou dlappEel TOV aywyo.

Otav n évraon Tou peUUATOG Eival PIKPH, QUTEG Ol AVETTIOUUNTEG ATTW-
A€IEG evépyelag dlatnpouvTal O€ XAapNAG eTmiTreda, akOUN Kal e OXETIKA
MEYAAN TIWA TNG avTioTaong R Twv aywywv. Eival duvatdv dnAadn va €1Ti-
AgyoUv aywyoi MIKPAG BIOTONAG.

‘ETO1 JEIWVETAI ONUAVTIKA TO KOOTOG KATAOKEUNG KOl EYKATACTAONG
TWV YPOUUWY JETOPOPAG.

Me Tn XpAON TPIYACIKWY CUCTNUATWY €VAANACOOUEVOU PEUPATOC,
OTTwG Ba doUpe OTN CUVEXEIQ, PEIWVETAI AKOPN TTEPICCOTEPO TO KOOTOG
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TWV YPAPPWY PETAPOPAG, ETTEIDN UTTOPOUV Va XpnolpoTtroinBouv AiyoTepol
QYWYOI yIa TN HETAPOPA OPICTHEVNG NAEKTPIKNAG I0XUOG.

.) Emdiwképevol oTo)OI:

Me Tn ocupTTAfpwaon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:
M/ Na opifeTe TO CUVEXEG KO TO EVAAAACOOPEVO pEUQ.

M/ Na opileTe TNV TTEPiodO, TN CUXVOTNTA, TNV EVEPYO TAON KOl EVEPYO
€vTaorn Tou eVOAAOCOOUEVOU PEUUATOG.

Ig/ Na TTepIyPAPeTe Ta BACIKG XAPOKTNPIOTIKG TOU TPIPAGIKOU GUCTH-
MOTOG PEUMATWV.

Na opiete TNV £vvola TOU TTUKVWTH.
Na opileTe TN XWPENTIKOTATA KAI TN XWENTIKF AvTiOTOON TOU TTUKVWTH.

Na TTepIypA@EeTE TTWG AEITOUPYEI O TTUKVWTHG OTO GUVEXEG KOl TTWG
OTO eVOAAOOOOPEVO pEUQ.

LK
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TO ENAAAAZZOMENO PEYMA
4.1 XYNEXEZ KAl ENAAAAZZOMENO PEYMA

To cuvexég pelpa dnuIoUpYEiTal ATTO TTNYEG TTOU TTAPEXOUV OTABEPH TAoN
WG TTPOG TO XPOVO. ZUVETTWG Kal N €vTaon Tou ouveXoug peuuaTtog Tra-
pauével oTabepry WG TTPOG TO XPOvo. (H TiunR Tng dev PETABAAAETAI YE TO
XPOvo).

Av TTAPACTACOUE TNV EVTOON EVOG OUVEXOUG PEUUATOG O€ €va DIAYPap-
da ‘Evraong (1) - Xpdvou (t) Ba éxoupe Tnv eubeia ypauun Tou ZX. 4.1.a.

A

!

ZxAua 4.1.a [pa@ik TapAaoTaon Tou OUVEXOUS PEULATOS CUVAPTATEI TOU XPOVOU

Ag uttoB£00uUpE TWPA, OTI ETTIBUPOUUE N NAEKTPIKA TTNYH va aAAGlel ou-
VEXWG TTOAIKOTNTA. (TO + va yiveTal - KAl GTN CUVEXEID TO - va YiveTal +).
AuTO pTTopEi va TrpayuaTtotroinBei e pia didTagn, 6TTws auTh Tou 2X. 4.1.5,
OTTOU U0 OpoIeg TINYES (NAEKTPIKG OToIXEI) TPOPODOTOUV UE PEUUA MIT
avTioTaoN HECW EVOG HETAYWYIKOU OIAKOTITN (SIGKOTITH U0 BETEWV).
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METAYWYIKOG
OIaKOTITNG

xnua 4.1.8. Aidraén yia tnv mapaywyn evaAdacaousvou peuuarog. To peoua
arAaler popd, orav aAAdder 6on o uetaywyikog SIaKOTTTNG.

Av emmITTA0ov UTTOBETOUE, OTI Ol EVAAAAYEG TNG TTOAIKOTNTAG TNG TTNYAS
yivovTal Katé TakTa Xpovikd diacTAuaTa 11.X. KAbe 2 s, T0TE n £viaon Tou
peupaTog aTto didypauua | - t Ba €xel TN pop@r Tou ZX. 4.1.y:

<—T/24>}<*T/2—>

«— T —»

ZxAua 4.1.y Mpagikn mapdoTaon evog evaAlacoouevou peuuarog

To pevpa TTOU dnuIoupyEiTal He auTtov Tov TPOTTO, OTav dONAAdN MPETA-
BAAAETaI N @opd Kivnong Twv NAEKTPOViwY, ovoualeTal EVOAAACOOUEVO.
Av n evaAlayn yivetal KaTd TaOKTA XPovIKA dlacThuata TéTe OVOUAZETal Kal
mEPIOBIKO.
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O xpovog uiag TTARpoug evaliayng, dnAadr o Xpdvog TTou aTTaITEITAl
YIO VO PETATPATTE TO peUUA ATTO BETIKO O€ apvNTIKO KAl OTN OUVEXEIQ O€
BeTIKO TNG id1aG TINAG, ovoudleTal TrEPiodog.

>10 TTapadelyua Tou 2. 4.1.y n mepiodog cival 4 s. H mrepiodog cuppo-
AideTal pe 10 ypdaupa T kal peTpi€Tal o€ s. Xwpiletal o€ U0 NUITTEPIGOOUG:
TN BeTIKA NuITTEPiodo (T/2), katd TNV oTroia N évraon | €xel BETIKA TIUA Kal
TNV APVNTIKI NUITTEPIODO KATA TNV OTTOIO £XEI APVNTIKN TIUA. (XT0 TTOPAdElY-
Ma ol nuITTepiodol dIapKOUV 2 SEUTEPOAETTTA).

Mepiodog ZouppoAo Movdada
T s

2XETIKO PEYEDOG PE TNV TTEPIODO gival N ouxvoTnTa.

Qg ouxvoTnTa opPiCeTal O APIBUOG TWV EVOAAQYWYV OTN Jovada Tou XPO-
vou. H auxvotnTta cupBoAileTal pe 1o ypdupa f kar yerpiétal oe Hz (Hertz).

To Hz opieTal wg o0 apiBuog Twv evaAlaywyv o€ xpovo 1s

Zuyvornta ZouppoAo Movdada
f Hz (Hertz)

2TIG TNAETTIKOIVWVIEG, OTNV TTANPOQOPIKF, OTA OTITIKOOKOUGTIKA CUOTH-
MaTa K.ATT. XpnolgoTtrolouvTal evaAAaooOuEva peluaTa uwnAng ouxvorn-
Tag. MNa N pETPNON TOug XpnoiyoTrolouvTal TTOAAaTTAdCIa Tou Hz. Autd
eivai:

1 kHz = 1000 Hz = 10° Hz
1 MHz =1000.000 Hz = 10® Hz

MeTagu Tng TTepIddou T kai TG ouxvotnTag f 1oxUel n oxéon:
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0 NAPAAEIrMA

H ouyvotnTta Tou pelpaTtog Tng AEH eivai f = 50 Hz.
H 1repiodog (0 xpdvog piag evaAlayrg Tou peupaTog) T eivai:

4.2 TO ENAAAAZZOMENO HMITONOEIAEZ PEYMA

To evaAAaOGOUEVO NUITOVOEIDEG PEUPD TTAPAYETAI OTTO TIG NAEKTPOYEVVI-

TPIEG.
pieg A

T

Im

t—>»s

-Im

<« T—>

IxAMa 4.2.a [pa@ikh Tapdoracn evaAAaooouévou NUIToVoEIdoUS PEULATOS

H ovopacia nuItovoeidég avagEpeTal aTn Yop@Pr TNG KAUTTUANG Tou
peupaTog oTo didypauua | - t n otroia akoAouBei TN pabnuaTikr cuvapTnon
TOU NUITOVOU Y = NuX.

To nuITovoeIdEg pelpa PETABAANETAI HETALU PIAG PEYIOTNG BETIKAG TIMAG
| kar piag ehaxiotng - | .

Ta nAekTpdvia 010 eVAANACCOUEVO peUA eKTEAOUV TTAAIVOPOUIKEG KI-
vioelg, aAAdlovTag @opd Kivnong KABe nuITTePiodo, OTTwG T0 EUPBOAO EvOg
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BevQivokivnmipa. Katd tnv TTaAIvOpopIKr) auTr] Kivnon Ta NAEKTPOVIa CU-
yKpouovTal hJE Ta AToua Tou aywyou Kal avaTrTuooeTal BepuotnTa, OTTWG
oupBaivel Kal Je TNV Kivnon Twv NAEKTPOVIWY OTO OUVEXEG pEUUA.

KaTd ouvETTeia OAEG Ol CUOKEUEG TTOU PETATPETTOUV TNV NAEKTPIKA EVEP-
YeIa o€ BepPOTNTA (TT.X. BEPUOTIPWVAG, AAUTTTAPES TTUPAKTWONG, NAEKTPI-
KO Payelpeio K.ATT.) yTTOpOoUV va AeItoupyouv, TOO0 OTO GUVEXEG, OCO Kal
OTO EVOAAOOGOPEVO pEUQ.

2Tn OUVEXEIQ, PE TOV OPO0 eVAAAACGTOUEVO peUPa Ba evvooUe TO EVaA-
AACOOUEVO NUITOVOEIDEG PEUQ.

ATTOdEIKVUETAI OTI VO OUVEXEG PEUM TOU OTToioU N évTaon diveral atmod
™ oxéon:

|:%-|m:o,7o7.|m

(I, N péyioTn TN TOU evaAAACGTONEVOU PEUUATOG)

£XEl Ta 010 OEPUIKG ATTOTEAECUATA UE TO EVAAAACOOPEVO PEUUQ TTOU [E-
TaBaAeTarl petagu | kar -1 (BAETe 2. 4.2.).
A

!

I
Im

0,707 Im

t—>s

IxAua 4.2.8 To ouvexég pedua éviaang | = 0,707 | mmpokaAei Ta idia Bepuika arro-
TeAéouara e 1o NUIToVoEIdES peupa TAdroug |

Qg evepydg TN Tou evaAaooopévou peupaTog opigetar n iy 1 =0,707 1 .

AvTioToIXa MIO NAEKTPIKA TTNyr, TTou TTapdyel evaAhacoopevn Tdon,
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peTaBaropevn petagu U kai -U - €xer evepyd mipn U = 0,707 U
2UUTTEPOCHATIKG, OTAV ava@epOUaoTe aTNV TAON KAl OTnNV £viacn Tou
PEUPATOG, 0€ KUKAWMOTA EVOAAACOOUEVOU PEUUATOG, (OTTWG O€ TTOANG TTO-
POOEIYHOTO TWV TTPONYOUUEVWY KEQAAQiWY, OTTOU 01 KATAVAAWOCEIS ATAV
ouvdedepéveg oTo OikTuo TG AEH) egvvooupe Tnv evepyd TAON Kal TV
EVEPYO £VTAON TOU PEUUATOG Kal OXI TIG WEYIOTEG TIMEG Toug U Kkai | .

0 NAPAAEIrMA

2Tnv 06dvn evog TTAAPOYPA@OU PETPIETAI N ATTOCTACT ATTO KOPUQK) O€ KO-
puUQn pIag evaANaoodpevnG TaoNG Kal Bpioketal ion pe 8 cm. To TTAATOG
ETTOMEVWG TOU EVOAAACOOUEVOU peUNATOC €ival 4 cm. O TTAAPOYPAPOGS EXEI
pubuioTei €101 WOoTE KABE cm va avTioToixei o€ 10 V (BAETTe ZX. 4.2.Y)

Na gupeBei n evepyodg TIUN TNG evaAAaooduevng TAong.

Amadavrnon

A@ouU n améoTacn atrd KopuPn o€ KopuPn eival 8 cm Kkal KaBe cm avTi-
oToixei o 10 V, n 1don atmd kopugr o€ kopuen cival 80 V.

H péyiotn taon U eivai U =80V /2 =40 V.
H evepydg G0N BpiokeTal atrd Tn oxEon,

U=0,707U_=2828V

10V

80V

IxAMa 4.2.y Armeikovion tng 086vng Tou TTaAuoypd@ou aTo Tapddelyua NS mapa-
ypagou 4.2.
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4.3 TO TPI®AZIKO ENAAAAZZOMENO PEYMA

>€ KGBe TNy EVOAAOOOOUEVOU NUITOVOEIBOUG PEUPATOG, O BETIKOG TTOAOG
€xel dUVaIKG, TOU OTToioU N TIUA WETARBAAAETAI PETAGU TWV TIHWV V  Kal -
V., GKOAOUBWVTAG TNV NUITOVOEIBH KAPTTUAN, EVW O apvNTIKOG TTOAOG TNG
TTNYNG Bewpeital 611 £xe1 SuVANIKO ioo pe Pndév. O aywyog TTou OUVOEETal
oTov BETIKO TTOAO TNG TTNYNAS OVOPAZETal aywyog @Aong Kal cupBoAileTal
ME TO ypduua L kal 0 aywyog TTou cuvdEETal OTOV apVNTIKO TTOAO TNG TTN-
VNG oudETEPOG ayWwyOGg Kal cUMBOAICeTal pe TO ypduua N (2. 4.3.a)

aywyog eaong L

G Tevvntpia E.P.

oUdETEPOG aywyos N

xnua 4.3.a ZupuBoAioudc uiag mnyns E.P. kair Twv aywywv oUVvOETNS TNS LE TIS NAE-
KTPIKES KATAVAAWOEIS

To evaAAaooodpevo peUPa TTOU TTaPAYETaAl OTTO YEVVATPIEG OTTWG QUTH
ToU 2X. 4.3.a, ovopadeTal evVaAAACTOUEVO HOVOPATIKO peUQ.

MepioadTepo dladedopévo eival TO eVOAAACTOPEVO peUPaA TTOU TTapé-
XETAI JE TN HOPPN TPIYACIKOU CUCTAPATOG PEUPATWY Kal TTAPAYETAl OTTd
TPIQaoIkES yevvnTpIeS. (OAeg o1 yevvnTpieg Tou dikTUou TnG AEH eival TpI-
(QPOOIKEG)

O1 TpIPACIKEG YEVVATPIEG TTAPAYOUV CUYXPOVWG TPEIG NUITOVOEIDEIS TA-
oelg. KaBe taon €xel 1o idio MAGTog U Kal Tnv idia Trepiodo T (kar ouxvo-
tnTa f). Ymapxel Opwg petalu Toug Xpovikn kabuoTtépnon ion pe 1o 1/3
™G TTePIGdou T.

270 2X. 4.3.B TTApIOTAVOVTAI O TPEIG TACEIG OXEDIAOUEVES OTO idI0 OU-
OTNUA CUVTETAYUEVWY TAONG - Xxpovou (U - t).
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u
A

@aonlL, @aonl, odonlL,

Unp = = e = = =

t
<« T/3 —>I<—T/3k <T/3 M

1
«— 2T —»

xnua 4.3.8 Tpipaoikd ouoTnua evaAAaocoouevou peuuarog

210 2X. 4.3.y €x€l oxedIaoBEl P TPIPATIKN YEVVATPIO TTOU TPOPODOTEI

pe pevpa 3 katavaiwoeig R, R, R,

aywyog L, l,
+
@D oudETEPOI R,
0 aywyoi
< A
NP A
- \J
s R, R,
+ +
aywyog L, l,
aywyog L, I,

>

IxAHa 4.3.y Tpo@podoaoia NAEKTPIKWY KATAVAAWOEWY LIE TPIPATIKO OUCTNUA PEU-
UATWYV uE xprion 6 aywywv.

OT11w6 Qaiveral atréd 1o axfua yia TNV Tpo@odoaia TwV 3 NAEKTPIKWYV KaTaA-
VAAWOCEWVY KaVoVIKA atrairouvTal 6 aywyoi (3 aywyoi ¢aong Kai 3 oudETEPOI).
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2V TPAgN o1 3 oudETEPOI aywyoi avTikaBioTavTtal atmd évav, 0 0TToiog

dlappéeTal atro 1o dBpoioua Twy 3 peupdtwy I 1,1, (BAEme 2x. 4.3.9)".

aywyog L,

L

KOIVOG OUBETEPOG
aywyog

A

Yos

aywyog L, I,

ZxNHa 4.3.8 Tpipaoikd ouoTnua |IE KOIVO OUOETELO QywyO KOIVO.

Av 1a 3 peopara I, 1, I, €ivar icoppotrnuéva, ol evidaoeig Toug dnAadn
€xouv Tnv idia evepyo Tiun |, = 1, = 1, amodeIkvUETal GTI GTOV OUDETEPO KOI-
VO aywyo dev KukAo@opei pedua.

2€ TETOIQ TPIPACIKA CUCTHHOTO PEUMATWY O OUDETEPOG AYywYOG UTTOPEI
va katapynBei. O1 katavaAdwaoelg Tpo@odoTouvTal £T01 PHE 3 aywyous (Toug
3 aywyoug @aocig) (BAétre Zx. 4.3.€).

*3Inueiwon: O KOIVOG oUdETEPOG aywyog diappEeTal aTTd To aAyePpIkO GBpoioua
TWV OTIYHIdiwyY eviGoewy Twv 3 peupdTwy |, I, I,. ATrodeikvUeTal 0TI N EVEPYOG TIUN
TNG ONIKAG £vTaonG Tou peUPATOG OTOV OUBETEPO aywyod Oev uTTEPPaivel TNV evepyod
TIN Kavevog amd Ta 3 pedpata L, 1, |, ApKei eTTOPEVWG va UTTAPXEI, WG KOIVOG
OUBETEPOG, £vag aywyog Pe diatoun Oxl HEYaAUTepn aTTd Tn SIATOUA TWV AYWYWV

@aong.
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aywyog L,

v—

2

aywyog L, |

>

IXAMa 4.3.€ SUUUETPIKO TPIPACIKO OUCTNUA PEUUATWY XWPIC OUSETELO aywyo

O1 ypappég peTapopds uwnAng Taong 1ng AEH kai o1 Tpipaacikoi nAe-
KTPOKIVNTAPEG €ival XAPOKTNPIOTIKEG TTEPITITWOEIG, OTTOU OEV UTTAPXEl O
OUBETEPOG OYWYOGS, TTAPG POVOV O TPEIG aywYoi GpAacnc.

BAétroupe Aoimtév 0TI Pe Ta TPIYACIKA CUCTAUATA ETTITUYXAVETAI ONUA-
VTIKI] €60IKOVOUNON OTO KOOTOG KATAOKEUNG TWV YPOUUWY PETAPOPAS TNG
NAEKTPIKAG EVEPYEIOG, apoU oI 6 aywyoi yeiwvovTal o€ 4 r} o€ 3, yI' auto
Kal XpnoigoTroiouvTal.

Ta TPIPACIKA CUCTANOTA PEUMATWY £XOUV TN duvVATOTNTA VA TTOPEXOUV
OTIG NAEKTPIKEG KATAVOAWOEIG OUO OIOPOPETIKEG TAOEIG, avaAoya e ToV
TPOTTO OUVOECDTG TOUG GTOUG aywyouUq. (BAETe Zx. 4.3.0T.)
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aywyog eaong L,

aywyog eaong L,

«—C »>l«—C »
C

aywyog eaong L,

Y
U

¢ @

u

¢

U
oudéTePOg aywyog N l l l

2uokeun 1| | Zuokeun 2

ZxAua 4.3.01. Daoikn kai TOAIKY) TGon oTa Tpipacikd diktua. H ouokeun 1 éxel ota
dkpa NS 1N Qaocikn téon U , Kain OUaKeun 2 v moAikn 1aon U

Avdaueoa otnv K&Be @Aan Kal Tov OUSETEPO ETTIKPATEI N QACIKA TAOT
U, EvW avapeoa o€ d0o @aoeign moAIkA Tdon U _.
loxuel n oxéon:

U, =v3-U,| (V3=173)

2710 dikTUO XauNnAg Taong Tng AEH n @aoikn Tdon eivar U = 220V kai n
oAk Tdon U_ = 380V.

4.4 O NOMOZz TOY QM 2TO ENAAAAZZOMENO PEYMA

2TIG KATAVAAWGOEIG, TTOU TTAPOUCIGlouv Jovov wiikA avTiotaon R (Beppi-
KEG OUOKEUEG) 0 VOPOG Tou QU e@apuoleTal 0TO EVOANACOOOUEVO PEUPO UE
TOV iB10 TPOTTO TTOU £QAPPOLETAI OTO TUVEXEG.

YTGpXouv OUWGS KATOVAAMDOEIG TTOU TTAPOUCIAloUV SIaQOPETIKN avTi-
OTOON OTO OUVEXEG Kal OTO EVOANOOTOUEVO peUpa. TETOIEG KATAVAAWOEIG
gival o1 NAEKTPOKIVNTAPEG, O AQUTTTAPES POBOPIOUOU, Ol CUCKEUEG TTOU TTE-
pIAaUBAVOUV TTUKVWTEG 1) TTNVIa K.ATT.
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2’ QUTEG TIG TTEPITITWOEIG, OTAV OUVOEOVTAl OTO OUVEXEG PEUUA, Ol OU-
OKEUEG TTapouaialouv pia wHIKA avTiotaon R, evw étav cuvdéovtal oTo
evaAoooduevo pedua, Pia dIaQOPETIKY avTioTaon TTou ovOuAdeTal ouv-
0eTn avtioTaon kal cupPBoAileTal e To ypdupa Z. H Ty Tng ouveeTng
avTiIOTOONG £LOPTATAI ATTO TN CUXVOTNTA TOU EVOAAACOOUEVOU PEUNATOG
Kal HETPIETAI O Q OTTWG Kal N wyIKr avtiotaon R.

Xpnoipotroiwvtag otn B€on NG wIKAG avTiotaong R tn ouvBetn avTi-
otaon Z, o vouog Tou QU o010 eVOAAACGOOUEVO PeUPO DIATUTTWVETAl WG
€GN

0 NMAPAAEIrMA

Mia KAIHaTIOTIKF) ouOKeur (TTou TrEPIAaUBAVEI NAEKTPOKIVNTAPA) CUVOEETAI
oTo dikTuo TG AEH 1dong 220V (evepydg TIUA TAONG) Kal dlappEETal aTrd
pevpa | = 16,9 A (evepyog Tiun évraong). Moia gival n Tiyr TNG oUvBETNG
QvTiIOTOONG TTOU TTAPOUCIALEL;

Amavrnon
E@apuddoupe 1o vouo Tou Qu:

2nueiwaon

Av ouvdéooupe Ta AKPa TNG KAIMATIOTIKAG CUCKEUNG JE MIA TTNYA oUvEXOUG
PEUMATOG (TT.X. MIO UTTOTOPIA) KOI JETPAOOUNE TNV TAON KAI TV £VTAGH TOU
peupaTtog, Ba diatmoTwaoouue Ot dlalpwvTag TNV Tédon U e tnv évraon |,
N TIMA TNG WHIKAG AVTIOTAONG TTOU TTPOKUTITEl OEV EETTEPVA PEPIKA DEKATO
Tou Q. (Na g¢nynoeTe yiati cupBaivel autd)
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4.5 H HAEKTPIKH IZXYZ TOY ENAAAAZZOMENOY PEYMATOZ

2
O 1umog TG 1IoxUog P =U - | (kaior TUTTOIP =R - I2- Rkai P = E) IoxUouv
Kal yla TO eVAAANOCGOUEVO PEUUA, €@’ OO0V Ol KATAVOAWOEIG £X0UV PHOVOV
WHMIKA avTtioTaon.
2TIG TTEPITITWOEIG KATAVAAWOEWY TTOU TTapoucidlouv cUvBETn avTioTa-
on Z 010 evaAAaGOoO6uEVO pelpa (TTapdaypa®og 4.4.1) n nAEKTPIKA 10XUG
oivetal ato mn oxéon:

P=U-1-cuve

Orr0U,
P: n nAekTpIKn 10x0UG 0 W
U: n evepyodg téon o V
I: n evepydg €vraon Tou pevpartog o€ A

OuV @: £€vag ouvTEAEOTNG, (“kaBapdg aplBudS”) TTou OVOUAZeTal GUVTE-
AeOTAG 10XUOG Kal TTaipvel TINEG aTTd 0 £wg 1

H Tiun Tou ouvTeAeoTh I0XU0G GUVQ £COPTATAI ATTO TA XOPAKTNPIOTIKA TNG
NAEKTPIKNAG KaTavaAwang (TT.X. yia nAekTpokivnTAPES E.P. kupaivetal ouvr)-
Bwg petagu 0,5 kai 0,9 avaloya e Tov TUTTO Kal TO PEYEBOG TOU KIVNTHPQ).

Ma TPIPACIKEG CUOKEUEG OI OTTOIEG YIO VO AEITOUPYAOOUV XPEIAZeTal va
TPo@odoTNBOUV Kal pe Tig 3 gaceig L, L,, L, Tou dIkTUoU (ZX. 4.5.0) N nAe-
KTPIKA 10XU¢ divetal atrd Tn oxéon:

P=V3-U_-1-ouvg  TpIPACIKEG CUOKEUES

OrroU,
P: n nAektpikn 1oxUG oge W
U_: n ToAIKA Taon (n Taon petagu duo pdoewv) o V
I: n évraon TOU peUPATOG TNG PAONG TTOU dIApPEEl TOV aywyd HIOG
ato TIg doeig o A
OUV@: O OUVTEAEOTNG I0XUOG TNG OUOKEUNG
J3: katd mpocéyyion 1,73*

*2nueiwon: Ma va 1ox0el n Tponyolpevn oxéon TPETTEl Ta pelpaTta TG 3 QAoElg
va gival ioa.
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aywyog eaong L,

aywyog eaong L,

aywyog @aong L,

<« C »le— & »
-« CcC 41—

0oudETEPOG aywyog N

[ ] [ ]
TpIQaacIKr CUCKEUR

ZxAua 4.5.a S0voean TPIYAOIKNG OUTKEUNS o€ SikTuo 3 paoewv L, L, L,

0 NAPAAEIrCMA 1

‘Evag povo@aaoiKOG NAEKTPIKOG KIVATAPAG (TT.X. O KIVNTAPAG MIOG avTAIag)
gival ouvdedepévog ae dikTuo 220 V kai diappéeTal attd pelua Evraong 10
A. O guvteAeaTng I0XU0G Tou KivnTApa gival ouve = 0,7. Mola gival n nAe-
KTPIKA 10XUG TTOU TTapEXEl TO OIKTUO OTOV KIVNTAPA:

Amavrnon

Eg@appodloupe Tov TUTTO P =U - | - ouve
Uu=220V

I=10A

ouv @ =0,7

P=220V x 10A%x 0,7 =1540 W

U NMAPAAEICMA 2

‘Evag TpIQACIKOS KIVNTAPOG OUVOEETAI OTO BiKTUO XaunAnRg Tadong tng AEH,
TO Oo1T0i0 £XE€I TTOAIKN Téon 380 V kai @aaikh Tédon 220 V. O KivnTHpag Guv-
oéetal Ye TIg 3 @Aoelg Tou SIKTUOU. ATTO KGBE aywyo TTepvA peUpa Eviaong
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18 A. O ouvTeAeoTAG I0XUOG TOUu KivnTrApa cival ouve = 0,9. Mola gival n
NAEKTPIKA 10XUG TTOU TTAPEXEI TO OIKTUO OTOV KIVNTAPA:

Amadavrnon

E@apuéoupe Tov 100 P = /3 x U_x | x guve

V3 =173

U =380V

I=18A

ouvp =0,9

P=173x380V x18Ax0,9=10650W = 10,65 KW

4.6 O MYKNQTHZ

O nAekTpikdG TTUKVWTAG €ival pia dIATagn TTou atroTeAgiTal amd dUo ayw-
YIMEG TTAPAAANAEG TTAGKEG, TTOU XwpilovTal HETALU TOUG OTTO £Va JOVWTIKO
UAIKO. O1 800 TTAGKEG ovouddovTal OTTAICOI TOU TTUKVWTH KAl TO JOVWTIKO
UAIKO SINAEKTPIKOS UAIKO TOU TTUKVWTH. Mia T€Toia d1aTagn gaiveral 0To ZX.

4.5.0.
AINAekTpIKO

AKPOBEKTEG

OtmAiouoi

ZxAua 4.5.a Evag Tummikog emmimedog TUKVWTNS Kal OUKPBOAIKY TTapdoTach Tou TTu-
KVWTH OTa NAEKTPIKG KUKAwuara

Av ouvdeBoUV Ta GKPA TOU TTUKVWTH UE IO TTNYR OUVEXOUG PEUNOTOG,
Ba TapatnpnBei oTnv apxn pia pon NAEKTPIKOU peUpaTog. HAEKTpOVIO aTTd
TOV apvNTIKG TTOAO TNG TTNYNG KATEUBUVOVTAI OTN YIG TTAGKA TOU TTUKVWTH
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Kal NAEKTPOVIa aT1td TNV AAAN TTAAKO TOU TTUKVWTH KaTeuBuvovTal oTo BETI-
KO TTOAO TNG TTNYAG.

+Q Q
Kivnon Kivnon
NAEKTPOVIWV NAEKTPOVIWV

ZxAua 4.5.8. Orav o mukvwrng ouvdebei pe nyn 2.P avarrruooovral o1ig U0
TTAGKES TOU BETIKA Kal apvnTIKA @opTia

2uoowpevtovtal dnNAadn BETIKG @opTia oTn Yia TTAGKA TOU TTUKVWTH Kal
apvnTIK& @opTia oTnNV AAAN TTAGKA TOU TTUKVWTA. H por} auTh Twv QopTiwv
OTOOIAKA PEIVETAI JEXPIG OTOU O TTUKVWTAG POPTIOTEN, OTTOTE SIOKOTITETAI
TEAEIWG.

Tote oTa GKPA TOU TTUKVWTH ETTIKPATEI N TAon TNG TTNYAS Kal 0 KABE
OTTAICHO TOU €XEI CUOOWPEUTEI NAEKTPIKO QopTio Q.

‘ O TTUKVWTAG SIOKOTITEI TO CUVEXEG PEUUA,
O MOAIG oAoKANPpwWOEi N POPTION TOU.

Eival dnAadn o TTUKVWTAG pia arroBRKn NAEKTPIKOU opTiou. To QopTio TTou
JTTOpEi VO atroBnkeuael eival avaAoyo Tng TAONG TTOU ETTIKPATEI OTA AKPA TOU.

Me aAAa Adyia o Adyog Poprio / Taon (Q / U) eival oTaBepaq.

O 0100ep6G auTtdg AOYOG €€apTATal ATTO TA KOTOOKEUAOTIKA XOPAKTN-
PIOTIK& TOU TTUKVWTA, OVOPAZETal XWPNTIKOTNTA Kal cUUBOAIfeTal e TO

ypdupa C.

®opTio
Tdaon

XwpnTikéTnTA = C=

c|O
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Movdada Tng xwpnTikdTnTag €ival To F (Farad - ®apdvr)

XwpnTIKOTNTA ZoppoAo Movdada
C F (Farad - ®apavr)

Emeidni n povdada NG xwpenTiIKOTNTOG F gival TTOAU peydAn, xpnoiyoTrol-
ouUvTal TNV TTPAEN Ta UTTOTTOAAQTTAGCIA TNG:

1
1mF = —— F = 10°F

1000
IWF=—— _F=10¢F
M= 1000000 "~
1

= = -9
1nF = 1000000000 F ~ 10°F

= = 1012
1PF = 1000000000000 ~ -~ 10 F

H XwpnTIKOTNTA TOU TTUKVWTA €ival TOOO PeyaAUuTepPN,
® 000 peyaAUTEPN €ival N EMIPAVEIN TWV OTTAICHWY TOU

® 0600 o KoVTd €ival ol orAIopoi Tou 0 évag oTov dAAo (600 pI-
KPOTEPO €ival TO TTAXOG TOU BINAEKTPIKOU)

H xwpntikétnTa €€aptdtal kai atrd 10 €idog Tou SINAEKTPIKOU UAIKOU
TTOU TTAPEPPBAAAETAI HETAGU TWV OTTAICUWV.

Av atTopakpuvBei N NAEKTPIKA TTNYr Tou XX. 4.5.3 kal cuvdeBoUv PeTaU
TOUG Ol AKPOBEKTEG TOU TTUKVWTA UE éva aywyIpo oupua, Tote Ba dnuioup-
ynOei pia por) peUPATOG AVTIBETN WE TN POr TOU PEUPATOS KATA TN GOPTIoN
TOoU TTUKVWTA. H por} auTh oTadiakd PEIVETAI JEXPI VO OTOUATACE! TEAEI-
wg, OTaV 0 TTUKVWTAG EKQPOPTICOEI.

4.6.1 Eidn mmukvwrwyv

O 1m0 aTTAGG TUTTOG TTUKVWTHA €ival 0 eTTITTESOG TTUKVWTHG, TTOU OTTOTEAEITAI
atré OUO TTOPAAANAEG HETAAAIKEG TTAAKES. MeTagU Toug UTTAPYE! BINAEKTPI-
KO UNIKO, ouviRBwg xapTi, Yika, TTAACTIKA UAIKA, S1GQOopa KEPAMIKA UAIKA,
AGBI, YUaAi, A 0 aTHOCPAIPIKOG OPAG.



122 > TOIXEIA HAEKTPOAOTIAZ

[Ma olkovopia Xwpou, o1 OTTAIGUOT TTOAAWY TUTTWV TTUKVWTH dlaxwpidovTal
o€ TTOAAG PETOAAIKG QUAAQ 1) TUAiyovTal oxnuaTtifovtag poAod. (Zx. 4.5.y)

BINAEKTPIKO

OTTAIOHOG

Xapri MeTaAAIKEG

TAIViEG

ZxAua 4.5.y Tpdrmor yia Tnv auénon tng EmMPAveIas Twv OTTAIGUWY TwV TTUKVWTWV
Kai TN peiwon Twv EWTEPIKWYV TOUS dIA0TACEWV.

YTTGPXOoUV aKOPa Kal O NAEKTPOAUTIKOI TTUKVWTEG O1 OTTOI0I £X0OUV JEYA-
AN XwpenTiKOTNTA KAl PIKPO OYKO. ZTOUG TTUKVWTEG auTOoUG TO BINAEKTPIKO
UAIKO atToTeAgiTal atrd €va TTOAU AeTTTO oTpwua o&eldiou petdAAou (aAou-
Hiviou, TavTaAiou).

O1 petafAnTOi TTUKVWTEG aTToTEAOUVTAI OTTO KIVNTA KAl OKivnTa JETOAAI-
KA eAGopaTa Kal £X0UV WG BINAEKTPIKO UAIKO Tov aépa. H xwpnTiKOTNTA TOU
TTUKVWTH PETARGAAETAI avaAoya PE TO TUAPA TNG ETTIPAVEIAS TWV KIVATWV
€EANOCUATWYV TTOU EICEPXOVTAl OTA KEVA OIOCTANOTA TWV OTABEPWV.
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ZxAMa 4.5.8 MeraBAnTog mukvwrig aépog

AANNOG TUTTOG PETARANTWYV TTUKVWTWY PIKPAG XWPENTIKOTNTAG KAl JIKPWV
dlaoTAoEWY €ival Ol TTUKVWTEG TPIMPEP OI OTTOIOI XPNOIYOTTOIOUVTal OTA
NAEKTPOVIK& KUKAWOTA.

To péyebog (o1 SI00TACEIG) TWV TTUKVWTWY EEAPTATAI EKTOG ATTO TN XW-
PNTIKOTNTA TOUG, OTTO TN PEYIOTN EMITPETTOUEVN TAON AEITOUPYIOG TOUG Kal
TN MEYIOTN BEPMIKN 10XU TTOU EMITPETTETAI va avaTrTuxBei otn pdda Toug
(100G aTTWAEIWY), XWPIg KivOuvo uTTEPBEPPAVONG TOUG.

MUKVWTEG NAEKTPOVIKWV
KUKAWPATWYV

HAEKTPOAUTIKOI TTUKVWTEG

MukvwTég 1I0KU0G

ZxAHa 4.6.€ Aidpopol TUTTOI TTUKVWTWV
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4.6.2 O TTUKVWTAG 0TO eVOAAaoOOEVO pEUA

>

-(© —

I
<

X

IxAMa 4.6.2a Zxnuartikh TapAaoTacn TTUKVWTH GUVOEOEUEVOU LE TTNYN EvaAAaoao-
LEVOU pEUUATOC

O TTUKVWTAG CUPTTEPIPEPETAI DIAPOPETIKA OTO EVOANATOOUEVO PEUUA OTTO
OTI OTO OUVEXEG pEUQ.

Me tnv 1TepI0odIKnA evaAAayr| TG TTOAIKOTNTOG TNG TAoNG TNG TTNYAG, TTou
oupBaivel o€ KABe TTEPiINdO, O TTUKVWTAG POPTICETAI KAl EKPOPTICETAI.

‘ET01, ouvTnpéEital To NAEKTPIKO PeUPA OTO KUKAWWMA, TTAPOAO TTou dev
METAKIVOUVTAI NAEKTPIKA popTia aTTd ToV £vav OTTAIGHO TOU TTUKVWTH OTOV
AAAo, B1a péoou Tou BINAEKTPIKOU TOU.

O TukvwTAG TTapoucialel XwpenTIKA avtiotaon oTto evaAAACCOUEVO
pevpa. H xwpnTikA avtiotaon cupBoAiCeTal ue X Kal HETPIETAI O€ Q, OTTWG
Kal N WWIKA avTioTaon.

Me tn xwpentikr avriotacn X otn 6£on Tng avriotaong R ptopei va
eQapuooBei o vouog Tou Qu:

s |Oc

[¢]

oTTOoU:
X N XWPNTIKA avTioTaon Tou TTUKVWTH o€ Q
U_n 1don og V oTa dkpa Tou TIUKVWTH (EVEPYOG TIUN)
I. 70 pelpa o€ A, TTou SlappEEl TOV TTUKVWTA (EVEPYOG TIUN)

H 1iun TNG xwpenTIKNAG avTioTaong e¢apTdTtal atrd TN ouXvoTnTa TOU PEU-
MaTOoG.

loyuel n oxéon:
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c =

2wfC

oTTou:

X_ =N XwpnTikA avtiotaon Tou TukvwTr og Q (Ohm)
m=23,14

f = n ouxvéTtnTa TOoUu evaAAaoodpevou pelpaTog o€ Hz

C = n xwpnTikOTNTa TOU TTUKVWTH o€ F (Farad).

ATT6 TOoV TTpOoNYOUHEVO TUTTO TNG XWPENTIKAG avTioTaong TTPOKUTITEI OTI N
XWPENTIKA avTioTaon PeTaBAAAETaI avTIOTPOPWGS avaAoya Pe Tn ouxvoTnTa
TOU PEUPATOG:

‘Ooo0 peyaAuTepn gival N CUXVOTNTA TOU PEUMATOG
TOOO HIKPOTEPN Eival N XWPNTIK AVTiOTAON.

O1 TTUKVWTEG TTAPOUCIAouUV OTO EVOAAACTOUEVO PEUNA KOl WHIKK avTi-
OTOON N OTToI OUWG O€ OXEON PE TN XWPENTIKA avTioTaon Bewpeital ouvr)-
Bwg apeAnTéa.

0 NMAPAAEICMA

Na eupeBei To NAeKTPIKO peUa TTOU dlOPPEEI EvaV TTUKVWTA XWPENTIKOTNTAG
C = 2 yF, 6tav ouvdebei oTa dkpa piag TTnyng Taong 12 V kair ouxvotntag
1000 Hz. (H wpikA avTiotaon Tou TTUKVWTA Bewpeital ageAnTéa Kai dgv
AapBaverar uttown).

Amavrnon

MpwTa uttoAOYICETOI N XWPENTIKF AVTIOTACN TOU TTUKVWTHA aTTd TN OXEon:

1
2mnfC

c =

C=2uF=210°F
f=1000 Hz
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Xc = =
2-3,14-1000-2-10

1 =79,6Q

To peupa TTou diappEel TOV TTUKVWTR uTToAoyideTal Pe 1o vouo Tou Qu:

le

lo

s |0C

C

12v

=0,15A i 150 mA

79,6Q

NEPIAHWH

® To 1ePIOBIKO eVOAACOOUEVO peUPa XapakTnpideTal atrod
TNV TrEPiodo Tou T (UETPIETOI O€ S) Kal T ouXvoeTnTd Tou f

(ueTpiéTal o€ Hz). MeTagu Toug 1oxUel n oxéon f :é.

2TIG TTEPICOOTEPEG EQAPPOYEG TOU NAEKTPIOUOU XPNOIKOTIOIEITAI EVAA-
Aaooopevo NITOVOEIDEG pelpa. H evepyog iy Tng tdong U kai Tng
évraong | Tou nuitovoeidoug peupaTtog opidetal wg: U=0,707 U _, | =
0,7071_,6mou U_«kail n péyiotn 1igA (mAarog) Tng 1dong Kai tng €via-
oNgG Tou eVOAAQCGOOUEVOU PEUPOTOG.

270 AKpa TNG TTNYNG EVOAAACOOUEVOU peUaTOG ouvdEovTal dUO ayw-
YOi: 0 aywyog @Aong Kal 0 OUBETEPOG aywYOG.

270 TPIPACIKO PEUPA PETAEU TWV TPIWV TACEWV (A TwV EVTIACEWY) UTTAP-
XEI XPOVIKN kaBuoTépnaon, ion pe 1o 1/3 TnG TrePIGdoU T.

270 TPIPACIKO CUCTNUA PEUMATWY UTTOPEI va XPNOIMOTToINBEi KoIvog
OUBETEPOG aYyWYOS YIa TIG 3 QACEIC. ZTO CUPUETPIKA TPIYATIKA CUCTH-
MOTO O OUBETEPOG AYWYOG UTTOPEL va KaTapynoO«i.

O voéuog Tou Qu 1o0xUEl KAl OTO EVOAAACOOPEVO peUNA, PE Tn diagopd
OT1 0TNn B€0n TNG WUIKAG avTioTaong R, xpnoipotroigital n oUveeTn avri-
otaon Z.
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H nAeKTPIKN 10XUG 0TO eVOANOOOOUEVO peUpa SiveTal aTTO TIG OXETEIG:
P=U-1-ouv @ (povopacoikd peuua)

P=.3. U, - |- ouv @ (Tpipacikd pelua)

O TTUKVWTAG XapakTnpiCeTal attd TN XWeNTIKOTNTA ToU C, TTOU PETPIE-

Tai o€ F (Farad) kai gival To otaBepd TTNAIKO TOU NAEKTPIKOU popTiou Q
TTpo¢g TNV Tdon U, TTou €TTIKpATEl OTA AKPA TOU TTUKVWTH: C :U

O TTUKVWTNAG BIAKOTITEI TO PEUUA, HOAIG OAOKANPWOEI N GOPTION TOU.

O TUKVWTAG TTapoucidlel 0To eVAAAOCOOPEVO peUNa XwPNTIKA avTi-
1

otaon X. = —2“_ C

EPQTHZEIZ

. Na mepiypayete TNV Kivnon Twv NAEKTPOVIWY OTO OUVEXES KAl TO EVOA-

Aacoouevo peupa.

. Ti ovopddoupe 1TePiodo kal ouxvoTNTa €VOG EVOANOOOOUEVOU PEUUA-

TOG Kal O€ TI JOVADEG PETPIOUVTAI;

. Na oxedidoete Tn Hop@r PIag NUITOVOEIBOUS TAONG KAl VO ONUEIWOETE

OTO oXNAua TNV TTEPIodo Kai TN PEYIOTN TIUA TNG.

. MNwg opicetal n evepydg éviaon Tou EVOANACOOUEVOU PEUNATOG;

. Mola oxéon ouvdéel TNV evepyd TIUA PE TN PEYIOTN TIMA O€ €va EVOA-

Aacoouevo péyebog (Taon n évraon);

. Ti ovopdadoupe aywyo @aong Kal T OUBETEPO;

. Mg 1010 TTpoUTTOBe0N Oev TTEPVA PEUUO GTOV KOIVO OUBETEPO aywyod

EVOG TPIPOOIKOU OUCTANATOG;

. Ti ovopdZetal @aaoikr Kal Tl TTOAIKA TAON o€ £va TPIYACIKO oUOTNUQ;

. NaTi xpnoiyotroigital 1o TPIPACIKO CUCTNUA PEUPATWY OTIG YPAMUES

METOQOPAG NAEKTPIKNG EVEPYEIAG;
ATIO TI atToTeAEiTAI £vag TTUKVWTAG;

Ti ovopdZeTal XwpnTIKOTNTO EVOG TTUKVWTK) KOI JIE TTOI0 JOVADQ PETPIETAL;
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12. MW¢ CUUTTEPIPEPETAI O TTUKVWTHG OTO OUVEXEG PEUMUA Kal TTWG OTO
evaANoooouEvo;

13. Ti ovopddetal xwpnTIKr avTtioTaon evog TTUKVWTH;

S

1. MNoia givai n ouxvoTnTa eVAAANOCCOUEVOU PEUUATOG TTOU £XEI TTEPIODO
T=0,001s;

(Amrévinon: 1000 Hz)

2. Av diITAac1agTel N ouxvoTnTa VO eVOAAACTOPEVOU PeUPATOG TI Ba
oupBei oTnv TTEPINdO TOU;
(Ammavmon: Oa peiwBei aTo PIcO)

3. Moia givar n péyiotn Tipn U piag evaAAaocoouevng 1aong evepyou
TIUAG 220V,
(Armavinon: 311 V)

4. HAeKTPIKOG KIvnTpag ouvdEeTal o evaAAaooouevn 1aon 220 V kai
dlappéeTal ammd peupa évraong 15A. Znteital:
a) Av 0 ouvTEAEDTNG I0XUOG TOU KIvnThpa gival ouve = 0,8, n 10XUG TTou
TTAiPVEl O KIVNTAPAG ATro TO NAEKTPIKO DiKTUO.
B) H ouvBetn avriotaon Z Tou KivnTtrpa.
(Ammavmon: a) 2640W B) 14,67 Q)

5. Mia nNAeKTPIKI) OUOKEUN OUVOEETAl O€ BIKTUO evOAANAOOOUEVNG TAONG
220 V kai diappéetal amod pevpa éviaong 3A. ‘Eva Battopetpo petpd v
I0XU TTOU TTaipVEl N cUOKeUr atro 1o dikTuo Kal deixvel 502 W. Znteital n
TIURA TOU CUVTEAEDTH 1I0XUOG (OUVP) TNG OCUCKEUNG.

(Ammavmon: 0,76)

6. lMola €ival n xwpenTIKA avTioTaon evog TTUKVWTH XwpnTikotnTag C =
0,2 uF,
a) orav ouvdebei og Taon ouyxvoTnTag 1 KHz;
B) 6tav ouvdeBei oe Taon 10TAdoIag ouxvotnTag (10 KHz);
(Armévinon: a) 796 Q ) 79,6Q))
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7. 'Evag TTUKVWTNG ouvdéeTal o€ OiKTUO evaAAaoooduevng Taong 220V,
ouxvotntag 50 Hz kai diappéetal atmo pevpa éviaong 0,1A. (H wpikA avri-
OTOON TOU TTUKVWTH Bewpeital apeAnTéa). Na eupeBouv:

a) H xwpnTiKA avtioTaon Tou TTUKVWTA.

B) H xwpnTIKOTNTA TOU TTUKVWTHA.

(Ammavrnon: a) 2200 Q B) 1,47 uF)

8. XpNnoIYoTToIwVTag TIG KOUTTUAEG GTO didypapua | - t evég Tpipacikou
OUMMETPIKOU OUCTHAPATOG PEUMATWY (OTTWGS TTaPOUCIAlovTal TT.X. OTO OXN)-
Ma 4.3.B), va O¢eieTe 0TI TO aAyERPIKO ABPOICHUA TWV CTIVHIAIWY TIHWYV TwWV
peupdTwy oTig 3 edoeig L, L, L, €ival ioo pe 1o undév.
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O nAeKkTpovouog

H nAekTpopayvnTiKA eTaywyn

H auTteraywyn

To nvio 010 eVAAAAOGOONEVO pEUMQ

131






HAEKTPOMAIFNHTIZMOE 133

EIZArQrH

H avakdAuyn 611 0 payvnTiIopdg Kal 0 NAEKTPIOPOGS gival dUO paivoueva
TToU guvdEovTal PETAEU TOUug Kal OTI N ouvduaouévn Opdaon Toug €xel TN
duvaTOTNTA VA TTAPAYEl INXAVIKEG DUVANEIS KAl £pY0, ATAV TO ATTOQPACIOTI-
KO YEYovOg, TTou OUVERAAE aTn PeyAAn d1adoan Tou NAEKTPICHOU aTTd ToV
190 aiwva.

E@apuoyEg Kal CUOKEUEG, OTTWG OI NAEKTPIKEG YEVVITPIEG, Ol NAEKTPIKOL
KIVNTAPEG, Ol HETAOXNMATIOTEG, O TNAEYPAPOG, TO TNAEQPWVO, Ol ACUPUATEG
ETTIKOIVWVieG Kal TTANB0g dAAwv, BaacifovTtal o’ auThv TNV aAAnAeTTidpaon
MayvnTIoPoU Kal NAEKTPICHOU.

H 1Tepiypa®n Kai n epunveia Twv oUVBETWY aUTWY QAIVOUEVWY (Jayvn-
TIOMOU Kal NAEKTPIOPOU) €ival TO AVTIKEIUEVO Tou HAeKTpopayvnTIGUOU Kal
NG HAekTpOpayvNTIKAG Bewpiag.

210 KEQAGAQIO auTd Ba TTEPIOPIOTOUNE OTNV ava@opd, €ITECynon Kal
ETTIOANAVON HEPIKWV EVVOIWV KOl PEYEBWV (KAl TWV EQAPUOYWV TOUG),
WoTe va Bondnbouv or pabnTtég Tou pnxavoAoyikou Topéa Twv T.E.E. va
KATAVONOOUV TN AEITOUPYIa TWV NAEKTPOTEXVIKWY CUCTNUATWY KOl CUOKEU-
wv TTou Ba cuvavTAoOoUV.

.> Emidiwképevol oTo)OI:

Me Tn cupTTAfRpwaon TNG MEAETNG TOU KEPaAaiou, Ba PTTOPEITE:

M/ Na opileTe TO QUOIKO Kal TOV TEXVNTO PayvATn.

E/ Na TTeplypd@eTe TO payvnTikG TTEdIO Kal va opideTe Ta YEYEBN TNG
MayVvNTIKAG ETTAYWYNG KAl TNG MAyVNTIKAS PONAG.

M/ Na ava@EPETE EPAPPOYES TWV PAYVNTWV.

M/ Na TepIypa@eTE VAV NAEKTPOUAYVATN.

M/ Na TTeplypa@eTe TO payvnTikG TTEdio yUpw aTTo £va PEUPATOPOPO
aywyo Kai £va NAEKTpopayvATh.
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Na ava@EPETE EPAPPOYES TWV NAEKTPOPOYVNTWV.

Na TTepIypA@ETE TN AEITOUPYIQ TOU NAEKTPOVOUOU KAl VO AVOQEPETE
TIG EQAPUOYEG TOU.

Na TePIYPAPETE TO QAIVOUEVO TNG NAEKTPOUAYVNTIKNAG ETTAYWYAG.
Na TepIYPAPETE TO AIVOUEVO TNG AUTETTAYWYNG.
Na opileTe TNV ETTAYWYIKA avTiOTOON €VOG TTNVviou.

Na €gnyeiTe TG CUPTTEPIPEPETAI £va TTNVIO OTO OUVEXEG KAl OTO
evoANaOoOOpEVO peUpQ.
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5.1 MAINHTEZ

Opiopéva owpata €Xouv TNV IKAVOTNTA VO EAKOUV QVTIKEINEVA KOTOOKEUO-
opéva atro aidnpo (xaAuBa, xutoaidnpo), VIKEAIO, KOBAATIO Kal KpAuaTd TOUG.

Ta cwpata autd ovopdlovral HayvATEG. Ta UAIKG TTou €AKovTal atro
TOUG JayVvATEG ovopadovTal o1dnPOopayvnTIKA UAIKA.

2Tn @uon UTTAPXEl €va OPUKTO O MayvNTITNG (Uop®Pr o&eidiou Tou Ol-
Or)pou) PE TO OTTOI0 PTTOPOUV VO KATOOKEUAOTOUV payvhTeg. O payvATeg
auToi ovouadovTal QUOIKOI JOYVTEG.

O1 payvATEG TTOU XPNOIPOTTOIOUVTAl OTIG TTEPICOOTEPES TEXVIKEG EQAP-
MOVEG, €ival TEXVNTOI HAYVATEG, €ival TTIO I0XUPOi aTTd TOUG QUOIKOUG Ha-
YVATEG KAl KATAOKEUAZOVTAl aTTO O10NPOoUayvNTIKA UAIKA, T OTToia UQioTa-
vTal KATAAANAN eTTEEEPYQTIaL.

H eAKTIKA dUvapn Tou payvATh Ogv gival OpoIOPopPPa KATAVEUNUEVN OTO
CWHMa ToU JayvATn. 2Ta dkpa ToU PayvhTn uttdpyxouv 80o 1réAol, OTTou N
€AKTIKA dUvaun givar ioxupoTepn (ZX. 5.1.a). O1 dUo oMol ovopalovTal Bo-
peiog kal NéTiog kai oupBoAidovtal pe N o Bopelog (atrd tnv ayyAikn A€En
North) kai ue S o NoTiog (atrd Tn AéEn South).

xnua 5.1.a Av mAnoigoouue Tov payvitn o€ piviouara aidrnpou maparnpouueE ot
oToUS dUO TTOAOUS TTPOOKOAAWVTAI TTEPICOOTEPT pIviouaTa, ETTEION N
EAKTIKY duvaun givail 1IoxupoTePn.
Av TTAnoIdooupe dUO payvATeG PeETAlU Toug, Ba TTapaTnProoUUE Ta
€€NG: (2x. 5.1.8)
® O Bopeiog TTOA0G Tou €vOg payvATn attwBei To Bopeio TOAO Tou dAAoU
MayvATn.
® O NOTIOG TTOAOG TOU €VOG PayvhTn OaTTwOEl To vOTIO TTOAO TOu AAAOU
payvATn.

® AvTiBeTa, o Bopeiog kai 0 NOTIog TTOAOG €AKOvTaI HETALU TOUG.
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€AEN

amwénon

ZxAua 5.1.8 Or opwvupor moAor arrwBoulvral, EVW O ETEPWVULIOI EAKovTal

‘ O1 opwvupol gayvnTikoi TrToAol atrwBouvTal
O KOl Ol ETEPWVUHOI EAKOVTal

H ovopuacia Bopeiog kai NOTIOG TTOAOG TwV PayvNTWV TTPOEPKETAI OTTO
TNV ovopagoia Twv TTOAwV TNG M'Ng. Av avapTiocouue éva PayvAaTtn atmo Ka-
11010 0TABEPS onueio Ba oTpagei, waTte 0 Bopeiog TTOAOG TOu va deixvel TO
Bopeio méAo NG 'ng kail o NoTiog 1o NoTIo TT0A0. AuTd GuuBaivel yiati n
'n eival payvATNG PE TTOAOUG TTOU CUUTTITITOUV TTEPITTOU PE TOUG YVWOTOUG
YEWQPUOIKOUG TTOAOUG TNG.

270 @aIvOUEVO TOU YNIvou payvnTiopou Baaidetal n Asitoupyia TG pa-
yvnTIKAG TTUgidag. (ZX. 5.1.y)

Boppa
Atovag TTePIOTPOPNAS PRas

NéTog

xAua 5.1.y AmAn payvnrikn muéida (uayvnrikn BeAdvn)

Avo@épBnKe 0TI 0 HayVATNG EAKEI AVTIKEIUEVA KOTAOKEUOOPEVA ATTO Ol-
OnpopayvnTIKA UAIKG. AuTd cupBaivel yiaTi Ta avTIKEipeva autd payvnTido-
vTal, yivovtal dnAadr| Kal autd JoyviTEG.

Av TTANGIGC0OUPE TO GKPO MIag paBdou atrd cIdnpopayvnTiKO UAIKO
oT1o Bopeio TéA0 evOg payvhTn, TOTE TO AKPO auTto Ba yivel NOTIOC TTOAOG
Kal To dAAo akpo NG papdou Ba yivel Bopeiog moAog. Ta avriBeta Ba
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OupBouv av TTAnoidooupue TN pdpdo oto NOTIO TTOAO TOU PayvATn.

Avdaloya pe 1o UAIKO, aTTd TO OTTOIO €ival Kataokeuaouévn N paRoog,
MayvnTiZeTal OvVIpa 1] TTapodikd. PaRdol atmd paiakd aidnpo xdavouv ou-
VTOMO TO PayVvNTIOPO TOug, evw papdol atrd okAnpd xaAuBa tov diatnpouv
€TTi TTOAU XpoVoO.

TéTo1a UNIKG XpNOIYOTTOIOUVTOI VIO TNV KATAOKEUT MOVIWYV HOYVNTWYV,
(TEXVNTWV payvnTwv).

O1 yoévipor payvAaTeg £xouv diGQopa oxNHaTa.

Ixnua 5.1.8 Eubuypaupuog Kai TeTaAogidng uayvning

O1 1m0 diadedopuévol TUTTOI KaTaokeuAldovTal o€ Jop@r) papdouU A TTETA-
Aou (Zx. 5.1.0). XpnoiyotrolouvTal yia TNV KATaoKeu SI0TALEWY Ol OTTOIEG
€AKOuV avTIKEipeva atTd o1dnpouayvnTiKO UAIKO.

MepIKEG EQAPUOYEG TOUG: CUYKPATNON TWV TTPOG KATEPYATia TEpaxiwyv
OTIG €PYAAEIOUNXAVEG KAl OTIG pyacie¢ oUuyKOAANONG, HayvnTIKO KAEiol-
MO Bupwyv, aTToudKPUVON PETAAAIKWY PIVIOUATWY aTTé Ta AITTavTIKA uypd
K.ATT. XpnoigoTroiouvTtal akOun yia tn dnuioupyia Tou payvnTikou Trediou
0€ NAEKTPOKIVNTAPES MIKPAG 1I0XUOG.

Ma TNV gpunveia Tou payvnTiopoU dexouacTe OTI KABe podpIo evog Ol-
onpopayvnTikoU UAIKOU eival €vag aToixeiwdng payvAtng. Otav 10 UAIKG
Oev gival payvnTIoPEVO 01 OTOIXEIWOEIG HAYVATEG £XOUV Tuxaia dIdTagn oTo
XWPO (ZX. 5.1.€) Kal o1 yayvnTIKEG BUVANEIS AAANAOECOUDETEPWVOVTAI. Z€
MO payvnTiIopévn paRdo, OUWG, O GTOIXEIWDEIS JAYVATEG ival TTpOCava-
TOANIGUEVOI UE TETOIO TPOTTO, WATE VA EVIOXUOVTAI Ol HAYVNTIKEG OPATEIG.
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S

ZxApa 5.1.e O payvnrioudg dnuioupyeiral arré Tov mpooavaToAIguod TwV OTOIXEIWOWY
uayvnrwv.

H Bewpia auTh epunvelel kal TO yeyovog OTI, av KOWOUNE Eva JayvATn o€
OU0 KoppdaTia, KaBe KoppdT Ba oxnuaTtiosl Bopeio kai NoTio ToAo (ZX. 5.1.0T)

ZxAua 5.1.01 Av korrei évag payvnrng ora dUo TPOoKUTITouV dUO LayviTeS, KaBévag
arro Toug o1roioug éxel Bopeio kai NoTio méAo
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5.2 TO MAINHTIKO NEAIO
O1wg avaeépbnke, 0 JayvATNG aoKei SUVANEIG g€ AAAOUG HAYVATEG I QVTI-

KEiUEVA, KaTAoKEUOOWEVA aTTo a1dnpopayvnTIKG UAIKG, Ta otroia Ba Bpe-
BoUv KovTd Tou.

‘ O XWpog OTOV OTT0i0 EVEPYOUV Ol HAYVNTIKEG DUVAMEIG
O ovoudderal payvnTikod medio

To payvnTiko TTedio (6TTWG K&BE duvaUIKO TTEdI0) aTTEIKOVIETAI E Ma-
YVNTIKEG SUVAUIKEG YPOAUMES.

O1 payvnTIKEG YPAUMEG €ival KAEIOTEG KAUTTUAEG, TTOU diaypdapovTal GTO
XWPO Pe popd atrd 10 Bopeio ato NOTIO TTOAO TOu payvATn. Zuvexifovtal
OTO E0WTEPIKO TOU PayvATn PE @opd aTrd To NOTIo 0T0 BOpeio TTOAO (ZX.
5.2.a) O1 yayvnTiKEG YPOAUUEG DEV TEUVOVTAI PETOEU TOUG.

ZxAua 5.2.a MayvnTikéS ypauués yupw arro éva paBdouopeo uayvitn

MrTropei kaveig va d€l TNV €IKOVA QUTWYV TWV VONTWVY YPAPUWY, av TOTTo-
BetAoEl piviopaTa 016 pou TTAvw o€ €va QUAAO XapPTIOU KOl OTN CUVEXEIQ
TO TOTTOBETATEI TTAVW O€ £va PayvATh.

Ta piviopata Tou c1dripou payvnTifovTal, yivovtal dnAadr) PIKpoi payvi-
T€G. AoKOUVTAI 0€ QUTA PayvNTIKEG DUVAUEIG ATTO TO JAYVATN, ME OTTOTEAE-
oo KaBéva aTTd Ta PIVIOPOTA VA OTPAPE] KAl va TTAPEI TNV KATeuBuvaon Tng
OUVANIKAG YPOUUAG, TTOU TTEPVA aTtro auTo. (Zx. 5.2.8)
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ZxAMa 5.2.8 Ta pviouara Tou oidApou pag divouv TN Hop@n Tou uayvntikou TTediou
yUpw arré éva paBdéuopeo uayviin

‘O0o Mo TTUKVEG €ival o1 payvnTIKEG YPAPPEG eVOG TTEDIOU, TOGO TTIO
10XUpO cival To TTedio, OnAadr) TOCO TTIO ICXUPES €ival 01 HayvNTIKEG duVA-
MEIG, TTOU aokouvTal. ' auTtd ol SBUVAUIKES YPAUMES Eival TTUKVOTEPEG KOVTA
OTOUG TTOAOUG TOU HayVATN.

To uéyeBog TToU Beixvel TTOCO I0XUPO €ival TO PJayvnTIKO TTEQI0 OVOud-
{eTal MAYVNTIKA €TTAYWYR, CUUBOAICeTal PE TO ypdupa B kal yeTpi€Tal o€
T (Tesla)

MayvnTikA eTTaywyn ZuppoAo Movdada
B T (Tesla)

H payvnTikh eTraywyn eival diavuopatikd péyebog. e kaBe onueio Tou
MayvnTikou Trediou avTioToixei éva didvuoua B, Tou otmoiou n dieubuvon
gival TTAVTOTE EQATITOPEVN OTN YAYVNTIKI YPAPUR, TTOU TTEPVA atrd auTd
Kal €XEI WG QOPA QUTA TWV JAYVNTIKWY YPOUUWV.

ZUVOQEG UE TO PEYEDOG TNG PayVvNTIKAG ETTAYWYNG €ival To PéyeBog TNG
MayvnTIKAG poRg. H payvnTiki por| ava@EpeTal o€ Jia OTToIadATIOTE ETTI-
Qavela yEca oTo PayvnTiko TTedio. OC0 TTEPICCOTEPES PAYVNTIKEG YPO -
Még Blaoyifouv TNV €mMIQAVEIN, TOCO HEYOAUTEPN €ival N MAYVNTIKN
por, TToU SIEPXETAI ATTO T CUYKEKPIMEVN ETTIQPAVEID.

O1wg @aivetal ammod 10 ZX. 5.2.y, T0 payvnTikO 1Tedio PTTopEi va TTapEl
OIAPOPES HOPPES OTO XWPO.
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N E A I T

IxApa 5.2.y Ta pviouara tou aidnpou divouv Tn Lop@r Tou payvntikou mediou: a)
Mayvntiko medio ueraéu Twv etepwvlpwy ToAwv dUo uayvniwy, B)
Mayvnriko medio petaét opwviuwy méAwyv, y) Mayvntiko medio mera-
Aogidoug payvitn

Av ol payvnTIKEG YPauUMES gival euBeieg TTAPAAANAEG KAl O€ KAVOVIKEG
METALU TOUG ATTOOTACEIG TO TTEDIO OVOUALETAI OHOYEVEG (2X. 5.2.0 I).

Av yéoa ae éva TéTolo TTEdio TOTTOBETNBEI Eva avTIKEIMEVO ATTO UAIKO TTOU
MayvnTileTal EUKOAQ, TT.X. aTTO JaAakd Cidnpo, TOTE TTPOKAAEiTal aAAoiwon
TWV PAyVNTIKWV Ypoppwy. OI yayvnTIKEG YPAUPES KAUTTUAWVOVTOI, TTPO-
oTTaBwvTag va TTepAocouv, 600 To duvVATOV, TTEPICCOTEPES Péoa aTTd TN
Mada Tou a1drpou. loyxupoTroicital €101 TO TTEdi0 OTO CiIdNPO (TTUKVWVOUV
Ol JayVNTIKEG YPOUUEG) Kal €6a0BeviCel yUpw aTr’ auTév (apaiwvouv ol ha-
YVNTIKEG YPAUMEG) (2X. 5.2.011)

Zxnua 5.2.8 | Opoyevég payvnrikd medio  EXApa 5.2.8.11 To opoyevés payvnTiko
redio aAAoiwveral, érav evidg Tou TOTTO-
BeTnBei éva aidnpouayvnTiko UAIKO
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5.3 HAEKTPIKO PEYMA KAI MAINHTIKO MNEAIO

O nAekTPIOPOG KAl O HayvNTIOPOG deV gival @aivopeva avegdptnta 1o £va
TOU GAAoU.

MayvnTikd 1Tedio uTTopEi va dnuioupynBei Kal Xwpig va uttdpxouv Ja-
yvNTeS. OTav péel éva nAEKTPIKO peUa dnuIoupyEiTal TTAVTOTE YUPW TOU
MayvnTiké TTedio. AuTd pTTopEi va atrodeixBei e Eva atmAd Treipaua:

KovTd o€ £va euBUypauuo aywyo, TTou ival ToTroBeTnéVOG ag opIfovTIa
B¢éon kai diappéeTal aTTO CUVEXEG PEUPA, TOTTOBETOUUE pIa payvnTiKA TTUéi-
0a. (Zx. 5.3.a). Apxika n payvnTikr) BeAdvn Tng TTuidag deixvel Tn dielBuvaon
Tou payvnTikou Boppd. Otav Tepdcoel peuua atod Tov aywyo, n BeAdvn apxi-
Cel va TaAAQVTWVETAI KOl TEAIKA 1I00pPOTTET O€ pIa véa Béan. MOAIG oTapaTrOEl
N PO TOU PEUUATOG N BEAGVN ETTAVEPXETAI OTNV APXIKNA TNG BEON.

Zxnua 5.3.a H payvnrikn BeAdvn aAdaler kareuBuvon Orav mepAoel peuua péoa
arro Tov aywyo.

MNa va atreikoviooupe 1o payvnTiko medio yupw atro Evav aywyo, JTro-
pPOUPE va TTAPOUME Eva GUANO XapTi, TTAVW OTO OTTOI0 UTTAPXOUV pIviouaTa
O10APOU, Kal VO TO TOTTOBETACOUE, WOTE VA TEUVEI KABETA £vav KATOKOPU-
@O aywyo, TTou dlappéeTal aTrd IoXUPO NAEKTPIKO pelpa. Ta pivioparta Ba
diataxbouv oxnuaTifovTag OuOKEVTPOUG KUKAOUG yUpw aTTd TO iXVOG TOU
aywyou. (Zx. 5.3.8)

xnua 5.3.8 Ta piviouara deixvouv Tn popen Tou payvntikou mediou yUpw arro
évav eubuypauuo aywyo.



HAEKTPOMAINHTIZMOE 143

O1 payvnTikéG ypapuéG Tou TTedioU €vOG eUBUYPOUUOU PEUUATOPOPOU
aywyou oxnuaTilouv OPOKEVTPOUG KUKAOUG yUpw atrd Tov aywyo (ZX.
5.3.y). Emeidn 1o medio ekTeiveTal o€ A0 TO XWPO YUpw aTTO TOV aywyo,
MTTOPOUE VO PAVTAOTOUNE AUTEG TIG YPOUUES VA OXNMOTICOUV OUOKEVTPEG
KUAIVOPIKEG ETTIQAVEIEG YUPW aTTO TOoV aywyo. OCo aTTOPaKPUVETAI KAVEIG
aTTd TOV aywyo, n atrdéoTacn PeTagl dUo S1ad0XIKWY KUKAWY (HayvNTIKWV
YPOUUWYV) auédveTal, ETTEION PEIWVETAI N JAYVNTIKA TTaywyn B.

TxAua 5.3.y. Mayvnriké medio yupw amé eubUypauuo aywyo.

H @opd Twv yayvnTIKWV YPauuwy (Kol TNG PayvnTIKAG emaywyng B
TTOU €ival EQATITOPEVN OTIG YPAMPEG) diveTal atmd Tov Kavova Tou OeEIo-
OTPOYOU KoxAia. (Zx. 5.3.0)

Zyxnua 5.3.8 Kavdvag rou de€i6oTpopou KoxAia yia tov mpoadiopioud NS @opds
TWV UAyVNTIKWV YPAUUWV.



144 > TOIXEIA HAEKTPOAOTIAZ

000 TePIoTOTEPO PeUPa TTEPVA PJECT ATTO TOV AywYO, TOCO TTIO 1I0XUPO
gival To payvnTiko TTedio, TTou TTapayeTal yUpw atré auTov.

Av TTdpoupe €vav aywyo Kal Tov TUANIEOUME QPKETEC QOPEG, WOTE va
oxnuaTioBolv dIadOXIKEG OTTEIPEG, OTTWG OTO €AIKOEIDEG €AATpIO, TOTE
oxnuartietal €va mrnvio.

ZxApa 5.3.€ To payvnriké medio yupw ard éva mmnvio mou SIQPPEETAI ATTO OUVEXES
pedua givar TapouoIo Pe 10 payvntiké 1edio yupw amo évav eubU-

ypapuo payvirn.

Otav 10 TINVio dlappéeTal atmd NAEKTPIKO peUua, oxnuarti¢etTal yupw
atrd kabe aTreipa Tou payvnTikd TTedio. Ta pyayvnTika TTedia Twv OTTEIPWV
TTPOCTIBEVTAI TO éva OTO AAAO, UE ATTOTEAECHUA OTO ECWTEPIKO TOU TINnVviou
VQ TTUKVWVOUV Ol HAYVNTIKEG YPAMUEG.

‘ET01, TO hayvnTIKG TTEdIO TOU TTNVIOU €XEl OXNUA TTAPOPOIO HE TO Ha-
YVNTIKO TTEdI0 £vOG €UBUYPANPOU PayVvhTn JE KOBOPIoPEVOUG hayvnTIKOUG
méAoug N kai S (£x. 5.3.€ ).

H @opd Twv payvnTiKwy ypouuwy Tou TTediou Tou Trnviou eEapTdTal
atrd TN Popda ToU PEUPATOS OTIG OTTEIPEG TOU TTNViou.

To payvnTiko 1edio gival TOOO 1I0XUPOTEPO:

® 600 peyoAUTEPN €ival n éviaon Tou PEUPATOG, TTOU JIappEEl TO
TTnvio.

® 500 TTEPICOOTEPEG OTTEIPEG £XEI TO TTNVIO.

Av OTO e0WTEPIKO TOU TTNViou TOoTToBeTNOE £vag TTUpAvag atrd PaAako
oidnpo, dnuioupyeital €vag NAEKTPOPAYVATNG. (2X. 5.3.0T)

Me Tnv TTpocBrikn Tou yaAakoU G1I0APOU OI HAYVNTIKEG YPOAUUES TOU TTE-
diou yivovTal TTOAU TTEPICOOTEPES (EKATOVTADEG POPES TTEPICTOTEPEG) OTT
6,11, 6Tav OTO TTNVio UTTapPXEl HOvo aépag. loxupoTroigital SnAadn TTOAU
TO payvNTIKO TTedio (BAETTE KaI TTAPAypaPo 5.2).
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2 avTiBeon Pe TOUG POVIMOUG HAYVATEG, O NAEKTPOPAYVHTES dlaTnPOUV
TIG HAYVNTIKEG TOUG 1810TNTES HOVO, OCO TO TTNViO TOUG diappEETal aTTd peu-
Ma, TTOPOUV, OUWG, VO EEA0KOOUV TTOAU TTIO IOXUPEG DUVAUEIS OTT O,T1 Ol
MOvigol gayvATeG. O NAEKTPOUAYVATEG EXOUV TTOAAEG TEXVIKEG EQAPUOYEG
Kal KaTaokeuadovTal o€ dIGQopa YEYEDN Kal JOPPEC.

MepIKEG aTTO TIG KUPIOTEPEG EQAPHOYES TOUG €ival:
2UOTAMATA AVUYPWOEWS Bapwyv, JETAdOON Kivnong HECW NAEKTPOPAYVNTI-
KWV OUVOECHUWY, KATAOKEUN NAEKTPOUAYVNTIKWY QPEVWY Yia TNV TTEdNON
KIVNTAPWY, KATOOKEUN dIATAEEWY CUYKPATNONG TEMAXiIWV OTIG INXavoup-
YIKEG KaTEPYATIiES, NAEKTPORBAVEG, NAEKTPIKA KOUdOUVIA, HEYAPWVA K.ATT.

ISiaitepa diadedopévn gival n xprion Twv NAEKTPOUAYVNTWY YIG TNV Ka-
TAOKEUN NAEKTPOVOUWY (peAai), yia Tov EAEYX0 Kal TNV TTPOCTACia NAEKTPI-
KWV KUKAWHATWV.

oidnpog

ZxAMa 5.3.01 H mpoobnkn mupAva amod UaAaké aidnpo evioxUeEl TO LayvnTiko
medio Tou nAekTpouayvntn.

AIAKOMNTHE S N
E N

Zxnua 5.3. 2xnuarikn mapdoTacn nAEKTpouayvnTwv
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xAua 5.3.n HAektpouayvites aviwwong Bapwv

o
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& QOQ QRIS
MEOTIKAS 2 £5Q° o‘§ /\0\3\ & S
JIAKOTITNG X T & ﬁ/&\b
(MTTOUTOV) o

Hxeio

HAekTpIKA TTNYA

Zxnua 5.3.8 Mapadooiakd nAeKTPIKO Koudouvi.

Me tnv mmieon Tou mmeaTikoU SIaKOTITN TO TTNVIio dlappésTtal amo peuua. O nAekTpoua-
yvntng éAKel Tov OTTAIOUG OTOV OTTOIO Eival TTPOCAPUOOUEVN UId OQUPQA, TTOU KTUTTA
10 nxeio. MoAiS duwg KivnBei o ommAIouog, diakdmTeTal To KUKAwua tpopodoaiag Tou
Tnviou oTo onpeEio Tou puBuIoTIKOU KoxAia. To mrnvio mauvel va éAkel Tov oTTAIoud, o
0T170i0¢ ETTAVEPXETAl OTNV QPXIKA ToUu B€an. KAgivel £T01 TO NAEKTPIKO KUKAwQ Kai
apxicel véog KUKAoOG Aeitoupyiag. Me autd Tov TpOTTO N 0QUPA TTAAAETAI XTUTTWVTAS
TO nxeio, 6an wpa méerar o dIaKOTTNG.
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5.4 O HAEKTPONOMOZ

O nAekTpovOouog gival NAEKTPIKOG BIAKOTITNG, TTOU EVEPYOTTOIEITAI ATTO £vav
NAEKTpOPAYVATN.
2TV TTI0 ATTAR JOP@N TOU aTToTEAEITAL:
® a11d éva TTNVio TUAIYPEVO yUpw aTtrd TTUprva o1dnpopayvnTIKoU UAI-
KOU, dnAadn atrd £vav nAekTpouayvATn.

® a1ro TOV KIVNTO OTTAICUO TOU NAEKTPOUAYVATN

® Q11O MIO ] TTEPICOOTEPEG NAEKTPIKEG ETTAPES (OIAKOTITEG), TTOU WTTO-
poUV va ouvdeBoUv og NAEKTPIKA KUKAWMATA. O1 ETTAQES auTEG gival
TIPOCAPPOCUEVEG OTOV KIVNTO OTTAICUO.

Otav repva péoa aTrd To TTNVIo NAEKTPIKO peUA, EVEPYOTTOIEITAI O NAE-
KTPOMOYVATNG Kal EAKEl TOV KIVATO OTTAICHO, O OTT0iog TTapacupel padi Tou
TIG ETTOQEG KAI TIG avVAYKACeEl va aAAGgouv BEan. Av ATav apyIK@ avoIKTEG,
KAgivouv, av ATav KAEIOTEG, avoiyouv. (2. 5.4.a)

Tdon
Muprvag Tpo¢o§ooiag
NAEKTPOpAYVATN Tmviou
Aywyoi
ouvdeong
ME NAEKTPIKA
KUKAWWOTO
OTmAIou6Gg - r
A
B Aavowr cmagn Ehaoya MOV
d on H OTENEXOG

ZxAua 5.4.a Orav 10 mnvio Tou nAekTpovAouou diappéETal arrd NAEKTPIKO pEUuQ,
EAKeTal 0 KIvNTOS OTTAIONOS, e QTTOTEAEOA N QVOIKTH eTagn peTau
TwV onueiwv A Kai B va kAgioel, evw avoiyel n apxikad KAEIoTH eragn

ueraéu Twv onueiwv B kai I

ZUPQWVa PE T TTPONYOUNEVA, O NAEKTPOVOPOG GUVOEETAI NAEKTPIKA O€
OUO KUKAwuaTa:

a) To mnvio ocuvdéetal 0 €va KUKAWWPO TTOU OVOUACZeTOl KUKAWMO
eAéyxou. ETreidn 10 TNVio €ival KATAOKEUAOHUEVO aTTO CUPHA MIKPAG
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dIaTopNG, apa PeYAANG avtioTaong, To KUKAwpa dlappEeTal ammo pelpa yi-
KPNAG €vraong.

B) O1 eTageg, TOU evepyoTToloUvVTal JE TNV Kivnon Tou OTTAIoHOU Tou
NAEKTpoVOUOU auvdEovTal o€ KUKAwUA, TTou diappéeTal amd pelua
MEYAANG évtaong (avaAloya Pe TNV EQOpPUOY, UTTOPE va @BdAcel uE-
XP! EKAToVTAdEeG A). To KUKAWPO auTO ovOoudZeTal KUPIo KUKAwA 1
KUKAwpA 10XU0G.

Me Toug nAekTpovopoug dnAadr) eival duvaTdg o EAeyxog (S1aKOTTA Kali
ETTAVOAEITOUPYiO) TOU KUKAWHATOG I0XUOG, UE TOV EAEYXO TOU MIKPOU
PEUMOTOG TOU KUKAWHOTOG eAéyxou. (£X. 5.4.3)

AapTrTApag
N

MIKpO peUua MeyaAo pelpa

eAEyxou 10XU0G
}JTTOUTO'V 220V ~
24V
NAEKTPOVOPOG emaQn

NAEKTPOVOLOU L

Zxnua 5.4.8 To kKUKAwpa eAéyxou Tou oxnuarog Tpo@odoreiTal amrd yia 1mnyn ou-
veXOUGS peupaTog 1aang 24V. Me 1o ummoutdv (1mieoTiko OIaKOTTTn) KAEI-
VEl TO KUKAwWUa eAEyxou Kai SIEyEipeTal TO TTNVIO TOU NAEKTPOVOLOU.
KAgiver €101 n emagn oTo KUPiwS KUKAwA, TO OTT0i0 OTNV TEPITITWON
TOU oxnuarog mepIAauBdavel éva Aautrripd, Tou 1po@odOTEITal AT
evaAdaocoduevn rdon 220 V.

‘ETO1 uTropEi va yivel TNAEXEIPIOPOG TWV dIa@OPWY NAEKTPIKWY KaATO-
VOAWOEWY, a@oU Ta KUKAWMPATA €AEyXOU PTTOPOUV VO KATAOKEUQAOTOUV,
ME OIKOVOWIKO TPOTTO, PE AywyouUg PIKPHG SIATOMNG KAl Va XpNOIUoTToINBEi
XOUNAGTEPN TAON YIA TNV ACQAAEIN TWV XEIPIOTWV.

MoAAEG @opég €€ GAAOU XpnaoiuoTroloUvTal dId@opol aloBnTAPES, TT.X.
BEPUOOTATEG, TTIPECOOTATEG, PWTOKUTTAPA KATT. yia TOV EAEYXO TNG AEITOUpP-
yiag diapopwyv cuokeuwyv. O aioBnTApeg autoi ouvrBwg dev €xouv Tnv
I0XU va diakOWouv KAt euBeiav To KUPiwg KUKAWUO TwWV CUCKEUWY Kal TO-
TTOBETOUVTAI OTO KUKAWUA EAEYXOU TOU NAEKTPOVOPOU, OTTWG KAl T JUTTOU-
TOV (TTIEQTIKOI OIAKOTITEG) XEIPIOHUOU.
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Mia xapaKTNPIOTIKY TTEPITITWON EQAPPOYNAS TOU NAEKTPOVOUOU €ival o dia-
KOTITNG TNG Miag TOU AUTOKIVATOU. (£X. 5.4.Y)

1A 12V

100 A

ZxAua 5.4.y Sxnuarnikn mapdoTacn Tou NAEKTPOVOUOU, TTOU EAEYXEl TO KUKAWUA TNS
uidag Tou QUTOKIVATOU

Me 10 yUpioua Tou KAEIBIOU GTO OIAKOTITN, TTOU BPIioKETAI OTO TIMOVI
TOU QUTOKIVATOU, KAEIVEI N €TTAQr 0TO KUKAWMUA TPOPOdOTNONG TOU TInVviou
€VOG NAEKTPOVOUOU, EVEPYOTTOIEITAI TO TTNVIO TOU KAl €AKEI TOV OTTAIOUO,
KAgivovTag 10 OIOKOTITH TOU KUKAWMATOG 10XU0G PETAEU TOU CUCCWPEUTH
(uTTaTapiag) kai TNG Pifag TOU QUTOKIVATOU.

‘ET01, o116 TO SIAKOTITN OTO TIUOVI TTEPVA POVO TO PIKPO PEUPO EAEYXOU
TOU TTNViou Tou nAekTpovopou (Trepitrou 1A) Kai 61 TO HEYAAO peUA EKKi-
vnong Tng pidag, Tmou eival TnG 1a¢ng Twv 100 A.

ZxAua 5.4.5. Autduarog SIakOTTTNG yia TOV THAEXEIPICUO TPIPATIKWY NAEKTPIKWV
KIVTHPWV.
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5.5 H HAEKTPOMAI'NHTIKH EMNAIrQrH

H avakdAuwn 611 T0 NAEKTPIKO peUa dNUIOUPYEI yUPW TOu PayvnTiko TTEdio
€KOVE TOUG ETTIOTAPOVEG, atTtd Tov 180 alwva, va EPEUVIIOOUV, av CUHPAIVEI
Kal TO avTioTpo®o. Av dnAadn utropei va Trapax0ei NAeKTPIKO pelpa atmod
TO payvnTiKO Tedio. ‘ETo1 avakaAU@OnKe n nAEKTPOUOYVNTIKA ETTOYWYNR.

To @aIvouevo auTd PTToPET va yivel avTIANTITO KAl KATAvoNTO YE TNV EKTE-
AECN TTEIPAPATWY, OTTWGS AUTA TTEPIYPAPOVTAI TTIO KATW:

o) HAekTpopayvnTik gmaywyn, AOyw Tng Kivhong payvntwv (A
NAEKTpOMAYVNTWV).

ZxnuaTidoupe €va KAEIOTO NAEKTPIKO KUKAWMA, ouvdiovTag Ta AKpa

€VOG TTNViOU 0Ta AKPQ VOGS EUAITONTOU AUTTEPOUETPOU, TO OTTOI0 OVOUAdE-
Tal yaABavouetpo (Zx. 5.5.a)

KateuBuvon
Kivnong

(@)

KateuBuvon
Kivnong

®)

Ixnua 5.5.a Kard tnv kivnon tou payvnrn maparnpeital NAEKTPIKO peUuA OTO KU-
KAwpa rou mnviou.
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MAno1addoupe ato TTNvio éva povigo payvATn. Mapatnpoupue 611 6oo diap-
KEi N Kivnaon Tou payvATtn TTapatnpeital atrokAion Tou OgikTn Tou yaABa-
VOUETPOU, YEYOVOS TTOU onpaivel 6Tl 0T0 KUKAWWPA Tou TTnviou dIEpYETal
NAEKTPIKO peUPa. AV ATTOPOKPUVOUNE TO YAYVATN, TTApATnEOUNE OTI TTAAI
KukAo@opei peupa. To pelpa OPwG €XEl avTiBETN Qopd, OTTWG OEIXVEl N
a1TOKAIoN TOU YOABQAVOUETPOU.

Emmonuaiveral Twg 10 peUua TTapATNPEITAI JOVO, OO0 KIVEITAI O YayVH-
tnG. OTav oTaPATACEI N Kivnon To peUua undevidetal, o€ OTToI0 ATTO0TACN
Kal av BpiokeTal 0 payvATNG Kai To Trnvio.

Av, avTi va KIVAOOUUE TO JayVvATH, TOV KPATHOOUME AKiVNTO KAl KIVI)OOU-
ME TTPOG TO PEPOG TOU (1] aTTOPAKPUVOUE) TO TTNvio, TTAAI Ba eupavioBei
pevpa o1o KUKAwa. Eival Trpogavég 611, av aTn B€0n Tou povigou payvr-
N, XPNOILOTIOINCOUME NAEKTPOUAYVATN, Ba £€xoulue Ta idla aTToTEAECUATA.

H eppdvion peupatog o1o KUKAwPA Tou TThviou d€ixvel 0TI Snuioupyei-
TAI TTPOOWPIVA KATTOIA TTNYA TAONG OTO KUKAWWQA, N OTToia £X€l KATTOIN
NAEKTPEYEPTIKA dUvapn. (YTrevBupidetal OT1, yia va UTTAPXEI NAEKTPIKO PEU-
Ma, TTPETTEI va UTTAPXEI NAEKTPIKA TAON).

H 1don auti ovouddletal NAEKTPEYEPTIKN SUVOuN ammd emaywyn,
oupBoAiceTal pe E kai petpigtal og V (Volt).

B) HAekTpopayvnTiKA eTaywyn, Xwpig Kivnon payvntwyv

270 2X. 5.5.8. dU0 TTnvia gival KovTd 10 éva 010 AAAO £T01, WOTE Ol ALOVES
TWV dUO TTNViWV VO CUMTTITITOUV.

xnua 5.5.8 To kAgioo Tou S1akdTTTN dNUIOUPYEI LayvnTiko TEdIO OTO TTPWTO TT1)-
vio. Mépog Tn¢ payvntikng pong tou 1ediou autou OIEpxeTal aTro TO
oeurTepo TTNVio.
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Ta dkpa Tou €vOg TTNVioU £xouv ouvdebei o€ oeIpd YE PIa TTNYR OUVE-
X0UG PEUPATOG. 2TO KUKAWMA UTTAPXEI KAl €vag DIAKOTITNG.

To &AAo TTnvio eival ouvoedepévo Pe YaABavOUETPO, OTTWG OTO TTPON-
youuevo TrEipapa.

MOAIG kAgiooupe TO SIOKOTITN OTO KUKAWMA TOU TTPWTOU TTnviou, Tra-
patnEoUuE Hia oTiydiaia atmokAion Tou YOABAVOPETPOU OTO KUKAWMPG TOU
0eUTEPOU TTNViou.

Av avoifoupe aTn guvéxela To KUKAWWO TOU TTPWTOU TTnviou, TTAAI TTa-
paTNPOUNE HIa aTTOKAION OTO YOABAVOUETPO avTiBETNG OPWG POPAG.

Kai oTta dUo Treipduata epgpaviCeTal NAEKTPIKO peUUa (KAl NAEKTPEYEPTI-
Kl dUvapn atrd eTaywyr) oTo KUKAWPO TOU SEUTEPOU TTNViou.

H kolivr] aiTia TTou TTPOKAAETE TO PAIVOPEVO Kal OTIG OUO TTEPITITWOEIS (O
Kal B), £xel va KAVEI uE TO MAyVNTIKO Tredio.

270 TTPWTO TTEIPAMA, MEPIKEG ATTO TIG OUVAMIKES (HAYVNTIKEG) YPOUMES
TOU payvATn “k6Bouv” TIg oTTEipES TOou TTRViou (ZX. 5.5.a). KaBwg Kiveital o
MOYVATNG TTPOG TO TINVio, EPTTAEKOVTAI OTIG OTTEIPEG TOU TTNVioU TTEPICOO-
TEPEG DUVANIKES YPAPPES. AuEdveTal dnAadn n payvnTiki pon (TTapayp.
5.2), ou diépxeTal péoa atmo To TTnvio. Me Tnv ammoudkpuvon Tou TThviou,
MEIVETAI N HayvNnTIKN por).

270 OeUTEPO TTEIPAUA TO KAEIOIMO TOU DIOKOTITR dNUIOUPYEI JayvnTIKO
medio oTo TTPWTO TINVio (yiveTal nAekTpopayvnTng). Mépog NG payvnTi-
KRG PONRG auToU Tou TTediou DIEPXETAI aTTO TO BEUTEPO TTNVio (ZX. 5.5.8)

Kal ota duo meipduata, 1o pelua Kal n Tdon (NAEKTPEYEPTIKR dUvaun)
aTTd €TTAYWYN TTapaTnpeouvTal uévov, 6Tav n Jayvnrikn pon, ou diép-
XETal péoa atrd 1o deUTEPO TTNViIO, HETABAAAETAI.

MTropouUue, AoITTOV, va CUUTTEPAVOUE OTI:

‘ H nAekTpeyepTikh SUvaun amd emaywyn dnupioupyeital o’

O €va NAEKTPIKO KUKAWA (TT.X. 0TO KUKAWMA TOU Trnviou oTa

600 Treipdpara), 6Tav HETORAAAETAI | HAYVNTIKF POK TTOU
EMTTAEKETOI OTO KUKAWMOL.

270 QAIVOUEVO TNG NAEKTPOMAYVNTIKAG ETTAYWYNAG, TTOU dnuioupyeital
ASyw TNG PNXaVIKAG Kivnong payvnTikwy TTediwy, Bacifetal n Asitoupyia
TWV NAEKTPIKWV YEVVNTPIWV.

TNV NAEKTPOUAYVNTIKA ETTAYWYH, TTOU ONPIOUPYEITAI, XWPEIG UNXAVIKA
Kivnon payvnTikwy 1Tediwy, aAAd Pe TN HETAPBOAN TWV PEUPATWY, TTOU TO
TTPoKaAOUV, BaacifeTal n AsIToupyia TwWV YETAOXNHOTIOTWV.
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O uTtroloyIopdg TNG NAEKTPEYEPTIKAG dUVANNG, TTOU avaATITUCCOETAl O€
KABe TrepIiTITWON, TTapouaidadel SUOKOAIEG, KaBwWG TTPETTEl va TTPoadIopl-
oToUv pE akpiBela OAol oI TTAPAYOVTEG, TTOU €TTNPEACOUV TO PAIVOUEVO
OTTWG N HOPYPN TWV PayVNTIKWYV TTEdiWV, n TaxuTnTa Kivnong, 1o 1000 TNG
MayVNTIKAG PONG TTOU EPTTAEKETAI K.ATT.

Ma TNV aTTAr TEPITITWON €VOG aywyou, TTOU KIVEITAI JEoA OE OJUOIOUOopP-
QO PayvnTIKO TTEdIO €101, WOTE va “KOBEI” KABETA TIG HAYVNTIKEG YPAPUES
Tou Trediou (ZX. 5.5.y), 1o0xU€l N aTTAf oxéon:

E=B:-l-v

o1T0U

E: n nAekTpeyepTiKA dUvapn Tmou avattuooeTal oTov aywyo o€ V (Volt)
B: n nAekTpopayvnTikn emmaywyn Tou Trediou o€ T (Tesla)

I: TO Prikog ToU aywyou, TTou BPIicKETaI HECA OTO PayvNTIKO TTEdI0 0 M

V: n TaxuTnTa Tou aywyou o€ m/s

ZxAMa 5.5.y H kivnon tou aywyou, KABeTa TPo¢ TIS LAyVNTIKES YPAUMES TOU OUO-
yevoUg uayvnrikou Trediou, uayvntikng Emaywyns B, dnuioupyei orta
dkpa Tou NAEKTPEYEPTIKN duvaun E.

MNa Tov mpoodiopiopd TG POPAS TNG ETTAYOPEVNG NAEKTPEYEPTIKAG OU-
vauNng, AUBAvETal UTTOWN N QOPA TWV PAYVNTIKWY YPAPPWY Tou Trediou
Kal n @opd Tng TaxuTnTag TOU aywyou.

Emonuaiveral 611 0 TUTTOG E = B - | - v atmoteAei Tn Bacikr) oxéon, Tavw
OTnNV OTToIa OTNPICETAI O OXEDIOTPOG OAWYV TWV NAEKTPIKWY YEVVNTPIWY TTO-
POYwWYNS NAEKTPIKNG EVEPYEIQG.
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Méoa o’ €va opoIOuoP@O (OuoyevEG) payvnTikO Tedio (BA. Zx. 5.5.y), 10
oTT0i0 0€ KABE anpeio Tou €xel payvnTikh emaywyr B = 0,6 T, kiveital €vag
€UBUYPAPMOG aywyog, pe Taxutnta 10 m/s, KABET TTPOG TIG PAYVNTIKEG
YPOUUEG. AV TO JNKOG TOU aywyouU TTou BPiOKETal JETA OTO PayvnTIKO TTE-
oio gival 40 cm, 160N gival N NAEKTPEYEPTIKA dUvaun, TTou dnuioupyeital ¢’
aQuTéVv aTTd ETTAYWYN;

Amdavrnon

Epapudloupe Tov TUTTOE=B - | - v

B=06T
I1=40cm=0,4m
m
v=10—
S

E=06-04-10=24V

H nAekTpeyepTIKr dUvVapN atmd £maywyr], TTOU avatTUoOoETAl OTA AKPaA
TOU aywyou, eivairE =24 V.

5.6 HAYTENAIrQrH

TNV Trponyouuevn Trapdypago (Trapdyp. 5.5) e€eT@oTNKE TTWG dNUIOUP-
YEITal NAekTpeyePTIKA dUvaun (Taon) atmmd emaywyr], oTav PETABAAAETOI
n payvnTik por], Tou JeTaBiBadetal atmod éva NAEKTPIKO KUKAwUA O€ éva
GAAO (TT.X. aTTO TO TTPWTO TINVio Tou Zx. 5.5.B. aTo OeUTEPO).

HAekTpOpayvNTIKA €TTAYWYR CUMPAivel Kal aTO KUKAwPA, TTOU TTapdyel
1O payvnTiké 1edio. ETTeIdr N avamTuooouevn NAEKTPEYEPTIK dUvVAN Kal
N PAyvNTIKA PO TTOU TNV TTPOKAAEI, GUVUTTAPXOUV OTO i510 KUKAWMA, TO
QAIVOUEVO OVOUACETAI QUTETTAYWYN.

Ag doUpE TTIO AVaAUTIKA TI cuuBaivel o€ QUTEG TIG TTEPITITWOEIG E TO
aTTAO KUKAWGQ TOou ZX. 5.6.0 TTOU aTTOTEAEITAI OTTO Wi TTNYT) CUVEXOUG PEU-
MaTOG, £va Trnvio Kal €va dIaKOTTT.
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IxnMa 5.6.a. Me 10 KAgioiuo Tou S1akOTTTN OTA GKPQ TOU TTNViou avatTuoaeTal Uia
nAekTpEYEPTIKN OUvaun E mmou éxel popd avriBern arrd v taon g
myng.

MOAIG kAgiooupe To SIOKOTITN apxilel va TTepvA peUPA, TO OTTOIO, UE TN
o€ipd Tou, dnuioupyei payvnTiké Tedio oTo TTNVio. KabBwg augdveral 1o
NAEKTPIKO peUUA, augaveTal Kal n JayvnTikr por yupw atrd Toug aywyoug
(oTreipeg) Tou TrNVviou. O1 OTTEiPEG TOU TTNViou eTTNPEAlovTal ATTO T METOA-
BoAR TNG payvnTIKAG PONAG Kal avTIOPoUV avatTUGooVTAG NAEKTPEYEPTIKN
oUvaun €§ emaywyng. H nAekTpeyePTIKA auTr) dUvan £xEl @opPd avTifeTn
MPOG TNV TAON TNG TTNYNG.

MpakTIKG autd anuaivel OTI TO TTNViIo avTidPd TNV alénon Tou pEUMATOG
(TrpooTTaBei va tTnv eutrodioer). To @aIvOPEVO dIaPKEl, 000 PETARAAAETOI TO
PEUUA KAI N HAYVNTIK por] 0To KUKAwMA. KaBwg auédvetal To pelua n €TTa-
yOuevN NAEKTPEYEPTIKY SUVON PEILVETaI HEXPI PNOEVIOUOU TNG. ZT0 TEAOG, TO
peUUa TTAipVEl TNV TIUR, TTOU TTPOCBIOPICETal aTTd TNV TAON TNG TTNYAS KAl TIG
WWIKES QVTIOTACEIS (TOU TTNViou, TwY aywywv, TNG TTNYAS) TOU KUKAWUOTOG.

To avrioTpo@o cuuBaivel KATd TO AvOlypa Tou SIAKOTITN. To TTnvio
avTISPd oTn MEIWON TOU PEUPATOG KOl AVATITUOCElI NAEKTPEYEPTIKR OU-
vaun, yia va diatnproel To peUpa. 210 TEAOG To peuua Ba undevioBei, aAAd
ME KATTOIO KABUOTEPNON, O€ OXEON WE TO PEUMA EVOG KUKAWMATOG UE WHI-
KEG HOVO avTIOTACEIG.

2 UVOTTTIKA:

‘ AutetTaywyn gival To aIvOUEVO, KATA TO OTTOi0 SnuioupyeEital
O NAEKTPEYEPTIKA dUVauN (Tdon) o€ éva KUKAwPa, Adyw Tng
METABOANG TOU PEUPATOG OE AUTO.
Aoyw Tng auTemmaywyng, To KUKAwPA avTiTi@eTal o€ KABe
METABOAR TOUu peUpATOG, TTOU TO BlapPpPEEL.
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Oaoo o atmréToun eival n yeTaBoArn (algnon A Peiwon) Tou PeUUATOG,
TO00 MO PeEYAAN gival n avTITIBEPEVN NAEKTPEYEPTIKN OUvVAWN, TTOU ava-
TTUCOETAl.

AKOWN Kal £vag euBUYPaUUOG aywyos eu@avilel KATTola YIKPI AUTETTA-
ywyr, a@ou dnuioupyei yupw Tou payvntikd 1medio. MeydAn Opws aute-
TTaywyn eueavifouv Ta Tnvia Kal KABE NAEKTPIKI) OUOKEUT, TTOU TTEPIEXEI
Tnvia (1r.X. £€vag NAEKTPIKOG KIVNTAPAG).

H autetraywyr] evog TTnviou Kai, YeVIKOTEPA, VOGS NAEKTPIKOU KUKAWMO-
TOG METPIETAI JE TO CUVTEAECTH QUTETTAYWYNG.

ZUVTEAEOTNG QUTETTAYWYNG Z0uBoAo Movada
L H (Henry — Avp0)

H povada H opicetal wg €€NG:

‘Eva 1Tnvio €xel ouvteAeoTr autemaywyns 1 H (Henry) av petaBAnOei
(augnbei R peiwdei) To pelpa, TTou To dlappéel, kKatad 1 A (Ampere) péoa o€
XPOVO 1 s (DEUTEPOAETTTO) Kal EpPavioel TAon (NAEKTPEYEPTIKA dUvaun) oTa
akpa Tou ion pe 1V (Volt).

O ouvteAeoTng auTeTTaywyng L evog Trnviou e€aptdTal atrd Tov apifuo
TWV OTEIPWV TOU, TIG SI00TACEIG TOU KAl TO UAIKO TOU TTUPAVA TOU.
Mnvia pe TTUpriva a1md a1dnpopayvnTikG UAIKG £Xouv TTOAU JEYOAUTEPO OU-
vTeAeoTn L atmod Ta avTioToixa Tnvia a€pog.

5.7 TO MNMHNIO XTO ENAAAAZZOMENO PEYMA

Av ouvdebei éva TTnvio oTa dkpa PIag TTNYAG ouveXoug PeUUATOG, TT.X.
Miag ptratapiag, To pelpa, Tou Ba TTepdaoel, Ba TTpoadlopIabei e T0 VOO

U , . . . .
ToU Qu IZE’ 6mou R n wuikA avtiotacn Tou cUpuarog Tou Trnviou kai U

n Té&on ota dkpa Tou Trnviou. To QaIvOPEVO TNG auTETTaYwynS Ba Kabu-
OTEPNROEI yIa Aiyo TNV aTTOKATACTACN TOU PEUUATOG OTO KUKAWHA (TTapd-
Ypa®og 5.6)

Ta Tpdyuata Ouwg gival dIaPopeTIKA 0TO evaAAacoopevo pelua. Edw
n TNyn apdyel perafalAopevo pelpa, dnAadr 1o pelpa augaveTal Kal
MEIVETAI AKOAOUBWVTAG TNV NUITOVOEIDN KAUTTUAN.
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To tvio avTidpd oTIG YETABOAEG TOU PEUPOATOG, AVOTITUOOOVTOG AVTI-
TIBEPEVN NAEKTPEYEPTIK dUvapn. To @aivopevo, dnAadn, dev TreplopileTal
MOVO OTO apXIKO OTABIO TOU KAEIOINATOG TOU OIOKOTITH (ZX. 5.5.0), aAAG
OuVTNEEITal CUVEXWS AOYW TWV CUVEXWV PETABOAWY TOU peUATOG.

‘ET01, A\Oyw TNG HOVIUNG QVTITIOEUEVNG NAEKTPEYEPTIKAG dUVANNG, TO PEU-
Ma, TToU TTEPVA aTTO TO KUKAWUA €ival onuavTika PIKpoTEPO, atrd 600 Ba
fTav, av 1o TTNvio gixe ouvdeBei og TNy ouveXoUg pelPaTog iong Tdong.

270 evOAAAOOOUEVO peUpa AOITTOV TO TTNVIO EPPAVICEl YIa ETTAYWYIKNA
avTtioTaon, TTou Bewpeital uTTEUBUVN yIa TN PEiwon Tou PEUPATOC.

Emaywyiki avrioTaon ZU0upoAo Movada
X Q (Ohm)

L

H 1ipn TG emaywyIkng avTiotaong TTpoodlopideTal atrd TOV OUVTEAEOTH
autetraywyng L kar T ouxvornta f Tou evaAAacoouevou peUPOTOG, GU-
Qwva Pe Tov TUTTO:

X =2mwfL

otTou,
X, . n €maywyikn avtiotaon og Q
m 3,14....
f: n ouxvornta Tou pelpaTtog o€ Hz
L: o ouvteAeoTng autemaywyng o€ H (Henry)

O mopatdvw TUTTOG Oeixvel OTI N TIMA TNG ETTAYWYIKAG AVTIOTAONG
augaveral, 600 AUEAVETAI I CUXVOTNTA TOU PEUPATOG, TTPAYHA AVAUEVO-
MEVO, apoU peyaAUTEPN OUXVOTNTA ONUAIVEl TTWG 01 HETARBOAEG TOU PEUPATOG
gival o aTToTouES DIOTI GUMPBaiVOUV O€ MIKPOTEPO XPOVO. AnuIoupyouV ETOI
MEYaAUTEPN avTITIBEPEVN NAEKTPEYEPTIKE dUvVaun (TTapdypaog 5.5).

MNa v epapuoyr) Tou vopou Tou Qu 0To EVOAAACGOPEVO PEUUD TTPETTEI
vVa YVWpPICoupE TOOO TNV ETTAYWYIKK, OGO KAl TNV WHIKA avTioTaon Tou -
viou, a11é TIG OTTOiEG UTTOAOYIETON N OUVOETN QVTIOTOON TOU TINVviou.

Av n wuikA avtiotaon gival TTOAU PIKPATEPN ATTO TNV ETTAYWYIKK, OTTWG
oupBaivel o€ TTOANEG TTEQITTITWOEIG, TOTE UTTOPEi va BewpnBei 611 TO TTNViO
TTapoucoiddel pévo eTTaywyikn avtiotoaon.



158 > TOIXEIA HAEKTPOAOTIAZ

0 NAPAAEIrMA

‘Eva 1rnvio rapouaiadel wuikn avriotaon R = 2Q kal GUVTEAECTH) QUTETTA-
ywyAgL=0,4H.

210 AKpa Tou ETTIBAGAAETAI DIAOOXIKA:
A) Zuvexng tdon 220 V
B) EvaAAaooodpuevn téon 220 V ocuyvorntag 50 Hz

Molo pevpa Ba diappéel To TINViIO € KABE Yia TTEPITITWON;

Amavrnon
A) ZT0 cuvexEG peUpa UTTAPXEl HOVO N WUIKA avTioTaon R Tou tTnviou.
Emopévwg e@apuoletal o vouog Tou Qu:
U

R

| = @ =110A
20
B) YTroAoyileTal TTpWTa N ETTAYWYIKA avTioTOoN:
X =2mfL
X =2x3,14 x50 x 0,4 = 125,6Q

Mapartnpoupe OTI N emaywyikr avriotaon X eival oAU peyaAlTepn
atrd TNV WHIKNA avtiotaon R. MmmopoUue, eTTopévwg, va Bewpriooupe 6TI TO
TTNVio TTapouUaIAdel JOVO ETTAYWYIKA avTioTaon.

Eq@apuodloupe 1o vouo Tou Qu:
_u

X,

_ 220V ~1.75A
125,6 Q

MapodAo TTou N TIPA TNG TAoNG oTIG dUO TTEPITITWOEIS gival idia (220 V),
TO peUpa TTOU dlappEEl TO TTNVIO €ival TTOAU PIKPOTEPO OTO EVOANACOOUEVO
pedpa a1r’ 6,7l OTO OUVEXEG.



HAEKTPOMAINHTIZMOE 159

o——0
Z
NEPIAHWH
Z ® Q1 payvnTiKES ID1IOTNTEG EPPavifovTal 0T CI3NPOMAYVNTIKA
UAIKA. YTTApYOUV OI QUOIKOI KaI Ol TEXVNTOI JaYVATEG.

® Kd&be payvntng €xel Bopeio kai Notio TréAo. O1 opwvupol
MayvnTIKOi TTOAOI aTTwB0oUVTaI, EVW) Ol ETEPWVUNOI EAKOVTA.

O xwpog oTov oTT0i0 EvEPYOUV O HayvNTIKEG OUVAEIS OVOUACETAl Ma-
yvnTiké 1redio. To payvnTiko 1medio atreikovifeTal ye payvnTikég (Su-
VOUIKEG) ypappég. Oo0 TTI0 TTUKVEG €ival 01 HayvNTIKEG YPAPUES, TOOO
MO 1oXUPO gival To JayvnTikS TTedio.

> ¢ KGO onpeio Tou payvnTIKOU TTEdioU AVTIOTOIXE £va QUOIKS PEYEDOG,
TTOU OVOUACZeTal HAYVNTIKA €TTaywyr, cupBoAileTal e 1o B, peTpiéTal
oe T (Tesla) kai deixvel TOOO 1I0XUPOS €ival TO payvnTiIKG TTedio OTO On-
MEio auTo.

H payvnTiKi por] ava@EépeTal o€ Pia ETTIQAVEIQ, TTOU BPioKeTal pHECT
o€ payvnTiko medio. Ooo TTEPICOOTEPEG PAYVNTIKES YPAUPES dlaoyifouv
TNV em@aveia, 7600 PeyaAlTePn €ival n PayvnTiKh por] TTou dIEpYETal
aTrod TNV ETMIPAVEIQ.

Mopw atrd TOUg aywyoug TTou diappéovTal aTTd NAEKTPIKG pelud, oxXn-
MaTiCeTanl payvnTiko TTedio.

‘Eva 1rnyvio, 1Tou diappéeTal atrd NAEKTPIKO peUpa, aoxnuaTiCel yUpw Tou
MayvnTiKS TTEdio idIag popPnG e auTrv Tou TTediou yUpw aTrd éva pa-
yvATN. AV OTO E0WTEPIKO TOU TThviou ToTroBeTNOEi TTUPAVAG OTTO HAAAKO
oidnpo, dnuloupyeiTal £Vvag NAEKTPOUAYVATNG.

O1 nAekTpopayvnTEG £X0UV TTOAAEG EQappoyES. Mia aTro TIG TTIO GNPavTI-
KEG €ival 0 NAEKTPOVOUOG. Me TOV NAEKTPOVOUO gival dUVATOG O EAEY-
X0G TNG AEITOUPYiag NAEKTPIKWY KUKAWUATWY I0XUO0G, HETW TOU EAEYXOU
TOU HIKPOU PEUPATOG TOU KUKAWPOTOG TPOPODOTiag TOU NAEKTPOVOUOU.

H nAektpeyepTik d0vaun amo emaywyn Snuioupyeital o' €va nAe-
KTPIKO KUKAWQ, OTaV PETARBAAAETAI N PAYVNTIKA POI TTOU EUTTAEKETAI
070 KUKAWA. ZuppoAiletal pe E kai petpietal oe V(Volt). H petaBoAn
TNG MAYVNTIKAG PONG UTTOPEi va TTPOKANBE gite atrd Tnv kivnon payvn-
TWV (A NAEKTPOMAYVNTWV), €ITE ATTO TN METABOAN TOU NAEKTPIKOU PEUUATOG
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o€ éva OeUTEPO KUKAWUA, TO HayVNTIKO TTEDIO TOU OTToiou TTNPEACEl TO
KUKAWpPa, 6TTOU avaTTTUCOETAI N NAEKTPONAYVNTIKI ETTAYWYN.

Ma Vv atmAn TePITTWOn evog aywyoU TTOU KIVEITaI KABETA TTPOG TIG
MayVNTIKEG YPAPUEG EVOG OUOIOPOPQPOU payvnTiKoUu TTediou, N avaTtrTuo-
OOuEVN NAEKTPEYEPTIKA dUvapn atrd emaywyr] didetal ammd 1n oxéon E =
B-1-v.

Ot1av n emmayopevn NAEKTPEYEPTIKN dUvVAUN Kal N YayvnTikr pon, TTou
TNV TTPOKAAEI, CUVUTTAPXOUV GTO id10 NAEKTPIKO KUKAWWMA, TO QaAIVOUEVO
ovopdadleTal auTeTTaywyn. AOYW TNG AUTETTAYWYNG, TO NAEKTPIKO KU-
KAwpa avTITiBeTal o KABE peTaBoAr Tou peUPATOG, TTOU TO OIOPPEEL.

270 TTNVia TO QAIVOPEVO TNG QUTETTAYWYNG gival évTovo. KaBe trnvio xa-
pPOKTNPICeTal OTTO €Va OUVTEAEOTH QUTETTAYWYNAG, TTOU OUMPBOAICETal
Me L kai peTpiéTal o€ H.

Ta TTRVvia ep@avifouv oTo eVOAAAOCOOPEVO PEUUA ETTAYWYIKA AVTioTA-
on, Tou oupPoAiCeTal pe X , YETPIETaI 0€ Q Kal N TIUr TNG TTPoadIopide-
Tal amrd TN ox€on:

X =2mw-f-L

EPQTHZXZEIZ

. MNoia gival Ta o1dnpopayvnTIKA UAIKA Kal TTold 1I810TNTA £X0UV;

. Moiol gival o1 UGIKOI JayVATEG, TTOIOI Ol TEXVNTOI JAYVATES Kal TTOIOI Ol
NAEKTPOUAYVATEG;

. Ti duvapeig aokouvTal HETALU TWV TTOAWYV TWV PJOyVNTWY;
. Na mrepiypdwete Tn Asitoupyia TG JayvnTiKAG TTUEIdaAG.
. T ovopdaZetal payvnTikod 1redio;

. Na oxedidoete TIg payvnTIKEG OUVAUIKES YPAUMES YUpw aTTd éva pa-
BoSHOPPO payvATN.
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. TrovopdZetal yayvnTikA €TTAywYr Kol O€ TI JOVADES PETPIETAL,

. MNoigg givair o1 KUPIES 1I810TNTES TWV PJOYVNTIKWY OUVAUIKWY YPAUHWY;
. Moio payvntikd Tedio OVOUACETAI OUOYEVEG;

10.

Na oxedidoeTe PePIKEG OUVAUIKES YPAMMPES YUPW aTTo évav euBuypau-
MO peupaTo@opo aywyo. MNMwg TpoadiopifeTal N opd TWV HayVNTIKWY
YPOHUWY;

Ti Ba cupBei aTo payvnTiko Tedio evog Trnviou, av ToTToBeTNOEI OTO
€0WTEPIKG TOU TTNViou, TTUPAVAG aTTd JoAakd aidnpo;

Na ava@EpeTe HEPIKEG EQAPPOYES TWV NAEKTPOPOYVNTWV.

ATT6 TT010UG TTAPAYOVTEG £COPTATAI TO TTOCO IOXUPO Eival TO payvnTIKO
edio evOG NAeKTpOPayVATN;

Na oxediaoete Tn ouvdeapoAoyia (KUKAwPa 1I0XU0G KAl KUKAWMO EAEY-
XOU) €VOG NAEKTPOVOUOU TTOU EVEPYOTTOIEITAI PE ATTAO BIAKOTITN KAl
XPNOIUOTTOIEITAI VIO va avABel Kal va oBrvel évav NAEKTPIKO AQUTITHPA.
TO0O 0 NAEKTPOVOPOG, OGO Kal O AQUTITHPAS TPOPODdOTOUVTAIl ATTO TO
dikTuo TNG AEH, Tdong 220V.

Na mepiypdyete dUO TTEIPAUATA, TO €va WE Kivnon PayvnTwy Kal TO
GANO XWpig Kivnon, oTa oTroia va gu@avifeTal TO QAIVOPEVO TNG NAE-
KTPOMOYVNTIKAG ETTAYWYNG.
2€ TToIa QUOIKG PEyEBN avagépeTal o TUTTOG E = B - | - v kal o€ TToia
TTEPITITWON €XEI EQAPUOYN;

MéTe epavideTal TO PAIVOPEVO TNG QUTETTAYWYNG O€ €va NAEKTPIKO KU-
KAwuQ;

Mola gival n gyovada PETPNONG TOU CUVTEAEDTH) QUTETTAYWYNG EVOG TTN-
viou kal TToI0 N povada PETPNONG TNG ETTAYWYIKAG avTioTaong evog
TInviou;

Mwg peTaBAAAETOI N ETTAYWYIKA QVTIOTOON £VOG TTnVviou 6Tav JETARAA-
AETAI N OUXVOTNTA TOU (EVOAAACTOEVOU) PEUUATOG TTOU TO DIOPPEEL;
Ti 6a cuuPei oTO pevpa TTou dlappPEEl Eva ETTAYWYIKO KUKAWMO (TT.X. TO
KUKAwua evog Trnviou) av auénBei n ouxvoTnTa TG TAONG TTOU TPOYO-
O0TEl TO KUKAWUQ;
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S

1. "Evag euBlypaupog aywyos pAKoug 25 cm KiveiTal yéoa o€ éva olo-
YEVEG payvnTIKG TTEdio payvnTiKAg emaywyng 0,8 T pe Taxutnta 10 m/s. Av
0 aywyog “kOBel” KABETA TIG JayVNTIKEG YPAUMES TOU TTEDiOU, TTOCN Eival n
NAEKTPEYEPTIKI dUVAPN atrd ETTAywyn TTOU avaTITUOCETAlI OE QUTOV;

(Amavmon:2 V)

2. Tloia gival n eTTaywylikA avTiotTaon €vog TTNViou, JE OUVTEAEOTA au-
Temaywyng 0,3 H, otn ouyvétnta 50 Hz; Moia gival n eTTaywyikh avtiotaon
Tou 18iou TTnViou oTn ouxvotnTa 2 kHz (2000 Hz);

(Amavmon: a) 94,2 Q, B) 3768 Q)

3. Na utroAoyIoTeli 0 CUVTEAEDTNG AQUTETTAYWYNG EVOG TTNVioU TTOU £XEl
eTTaywylkn avtiotaon 471 Q otn ouxvornta 100 Hz.
(Amdvinon: 0,75 H)



6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

KE®AAAIO

HAEKTPIKEZ EM KATAZTAZEIX

H peuparodo6tnon amé tn AEH

Aopn H10G NAEKTPIKAG EYKATACTACNG
Aywyoi

ZwAnveg

AlaKOTITEG

Ao @dAeigg
Peuparodoteg-PeupaTtoAnTrreg

Mivakeg diavoung
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EIZArQrH

H AEH €xel Tnv euBivn peupatoddtnong Twv NAEKTPOAOYIKWV EYKATOOTA-
OEWV.

H nAekTPIKN €yKOTAOTOON KOTAOKEUAZETOI CUPPWVA PE TOUG KAVOVI-
OMOUG NAEKTPIKWY E€YKOTAOTACEWY, WOTE VA TTAPEXEI AOPAAEIQ KATA TN
AelIToupyia TnG.

Tnv Kataokeun YIag NAEKTPIKNAG eyKATAOTAONG avaAauBavel NAEKTPOAS-
YOG eyKaATAOTAONG.

Ta Baoikd oToIxeia PIag NAEKTPIKAG EYKATAOTAONG (OTTWG UAIKA, €apTA-
MOTQ, TTOU XPNOIYOTTOIOUVTAIl VI TNV KATOOKEUN TNG, TTPETTEI VA €ival EYKE-
KpIpéva, oUpwva pe Tnv Tuttotroinan Tou EA.O.T. (EAAnNVIkK6G Opyaviopog
Tutrotroinong) kai Tig dieBveic nAekTporoyikég evwaoelg (IEC, CENELEC).

.> Emidiwképevol oTo)OI:

Me Tn cupTTAfRpwaon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:

M/ Na dlakpiveTe Ta dIAQOoPa €idn TTAPOXWYV Kal Ta BACIKA XOPAKTNPI-
OTIKA TWV TTOPOXWV.

E/ Na TTeplypd@eTte TN dOWPN MIAG TTPAYUATIKAG NAEKTPIKNAG EyKATAOTA-
ong META atrd TTapATHPNCN KAl avayvwpion TwV BOaCIKWY OTOIXEN-
WV, TTOU TNV atroTeAOUV Kal va d1aBdaleTe éva atrAd NAEKTPOAOYIKO
ox£010 PJETA aTTO avayVWPIoH TWV TUTTOTTOINKEVWY NAEKTPOAOYIKWV
OUUBOAWV.

E/ Na yVwpICeTe TIG TUTTOTTOINCEIC TWV PACIKWY NAEKTPOAOYIKWY UAI-
KWV Kal eEapTNUATWY, WOTE Va UTTOPEITE va TTpounBeleaTe TETOIA
UAIKG Kl €EapTAPATO OTAV ATTAITOUVTAI.

E/ Na TTpayHOTOTIOIEITE HE AKPIBEIN KO AOPGAEIA TOUG XEIPIOHOUC TTOU
atraiIrouvTal avayvwpifovtag Ta dpyava TTPOoTOCIaG Kal EAEYXOU Kal
TA XOPAKTNPIOTIKA TNG AEITOUPYIOG TOUG.
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6.1 PEYMATOAOTHXZH ANO TH AEH
6.1.1 Evaépia, utréyeia rapoxn

— To kaAwdio, TTou ouvdéel To dikTuo dlavoung TNG AEH pe Tnv nAekTpI-
KN EyKATAoTAON TOU KATAVAAWTH, ovOudleTal TTapoxn.

— Avdaloya pe Tov TPOTTO PEUPATOdOTNONG DIAKPIVOUE:
a) Evaépieg rapoxég, mou TpopodoTtouvTal atro Ta evaépia dikTua Oi-
avoung (TIS cuvavToUpE KUpiwg oTnv emapxia), oxnua 6.1.1a.

L
1 |_2 L
3 N
Evaépio Mapoxn
dikTuo

dlavoung
e AEH MeTpnmig

NAEKTPIKAG

EVEPYEIQG

IxApa 6.1.1a Evaépia mapoxn

B) Ymroéyeieg mapox£g, mou Tpo@odoTolvTal atréd Ta uTrdyela dikTua di-
QAVOMNG (TIS CUVAVTOUNE KUPIWG OTIG JEYAAES TTOAEIG) oxrua 6.1.113.

MeTpnTrg

NAEKTPIKNAG

evEépyelag
Mapoxn

Ytéyelo dikTuo
diavoung Tng AEH

Ixnua 6.1.1B8 Ymdyeia mapoxn
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— To kaAwdIo TG TTapoxnG apxilel atrd 1o dikTUOo diavoung TN AEH kai
KOTOAAYEl OTO METPNTA NAEKTPIKAG EVEPYEIAG TOU XPROTN TNG NAEKTPIKAG
€YKATAOTAONG.

«ouvevvonon»

» MeAdTng — ISI0KTATNG
NG HAeKTPIKAG
<}:| eykardoTaong

— H tomroBéTnon Tou PETPNTA TTPAYMOTOTIOIEITAI OTTO APUODIO TEXVIKO
™G AEH. To €idog kal n Béon Tou peTpnTA KaBopiletal atrd ™ AEH, o€
OuvEVVONON UE TOV XPNOTN TNG NAEKTPIKAG EYKATACTAONG.

Pwroypagia 6.1.1 Evaépie mapoxES Kal UETPNTES NAEKTPIKAS EVEPYEIOS
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6.1.2 Kavoviopoi yia Tn cwoTh 8€on Tou NETPNTH

O peTPNTAG NAEKTPIKNAG EVEPYEIOG TTPETTEI VO TOTTOBETEITAI O€ KATAAANAN
Béon oUpPwva Pe Toug Kavoviouous. O1 cuvBrKeg TOU XWPOU, GTOV OTT0I0
gival ToTToBeTNUEVOG O UETPNTAG, Ogv TTPETTEI va dlagopoTroloUvTal aTTd
MEANOVTIKEG EPYOTIEG ) XPOEIG.

2UYKEKPIPEVA, BEV TTPETTEI O JETPNTHG VA €ival TOTTOBETNUEVOG OE XW-
pouG:

Q) TTOU KIVOUVEUOUV OTTO TTUPKAYIA (TT.X. YKAPAQ)

B) TTou uTTOKEIVTOI O€ EKPNEEIC (TT.X. aATTOBNKN XPWHATWY A KAUGTHNWVY)
y) 10U €ivail uypoi i Bpeypévol (TT.X. TTAUVTAPIa)
)

0) TTou emmiKpaTei uPnAr Bepuokpacia (Tr.X. AeBnToaTACIO)
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6.1.3 Movo@aoikn, TPIPACIKA TTapoxn

H diavopun NG NAEKTPIKAG evEpyEIag TTpaypaToTTolEiTal atrd TO OiKTUO dIO-
VOMNG XapnAng taong (X.T.) Tng A.E.H. pe Tn BonBeia Teoodpwy aywywy,
TPEIG TWV PACEWV KAl £VOG TOU OUDETEPOU.

(o TTEPTITOG aywYOG, TTOU ONUEIWVETAI GTO oXNua 6.1.3.a, XpNoIYOTTOI-
€iTal yia TN pEUPOTOBOTNON TOU ANUOTIKOU QWTIOUOU).

— O1 1peIg @aoeig oupBoAifovTal pe Ta TuTToTOINWEVA Ypappara L, L,
L, (raAaiotepog oupBOAIOHOG R, S, T) Kal 0 OUBETEPOG HE TO TUTTOTTOINWE-
vo ypauua N (TTaAaidtepog ouuBoAioudg Mp). Ta xpwpaTa TNG HOVWONG
TWV aywywv gival ouvnBwg yia TIG @ACEIS: HOUPO, KOKKIVO, KAa@Eé. H po-
vwan Tou oudétepou aywyou (N) €xel xpwHa avolkTo yaAddio (TTaAaio-
TEPA YKPI).

Ly N
L
Ls
ayuyée (L, N) (L, N) Lyl Ly N)
dnuoTikoU HIKPH MIKPH peyaAn
QWTIOPOU povokaToIKia povokaToIKia HovoKaToIKia
Ly N) LyL, L, N) (L, Ly Ly N)
HIKPO
ouvepyeio TTIOAUKQTOIKI Bropnyavia

ZxnApa 6.1.3.a MovopaoIkES Kal TOLPATIKEG TTAPOXES

— A6 auTo TO CUOTNUA (TPEIG QACEIG KOI OUBETEPOG) TTPAYMATOTIOIEITAI
N PEUPATOBOTNON TWV NAEKTPIKWY EYKATOOTATEWY PE OUO €idN TTAPOXWV:
a) TN povo@aoiKA TTapoxn (Uia gacn kai o ouderepog T.X. L, N L,
N AL, N).
B) TNV TPIPACIKA TTaPOXN (TPEIG PACEIG Kal 0 oudétepog T.X. L, L,
L,, N)
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— 2Tn POovVoQAOCIKA TTapoxn, N Tdon peupatoddTnong TwV NAEKTPIKWY
eykaTaoTadoewy gival 230V Kal ovouddeTal @OOIKA TAOT, EVW OTNV TPIPA-
OIKA TTapoxn uttdpxel n duvatoTnTa PEUPNATOdOTNONG:

® TPIPACIKWY KATAVOAWDOEWY (TT.X. NAEKTPOKIVNTAPWY PEYAANG 10XU0G),
TTOU aTTaITOUV TPEIS QATEIS yIa Tn AciToupyia Toug. H téon petagu duo
dlaopeTIKWY @daoewv (Tr.X. L, L,) eivar 380V kal ovouddeTal TTOAIKN
TAOon.

® Movo@aoiKwy KATavaAWoEWV (TT.X. QWTICTIKWV CNUEIWY, KIVNTAPWY
MIKPRG 10XU0G), TTou atraitolv pia @Aon Kal oudETEPO yia TN AEITOUpP-
yia Toug.

N
L1
L
Ls

230V
Tpipaoikn 230V 380V 230V
Tapoxn
PwTIOTIKO
onueio
HAekTpIKA HAekTpOKIVNTAPAG HAekTpOKIVNTHPAG
OUOKEUN peYAaAng 1oxU0g MIKPAG 10XU0G

ZxAua 6.1.3.8 Tpipacikn mapoxn pIag NAEKTPIKAS EyKATAoTaoNS UE TPIPACIKES Kai
HOVOQYAUIKES KATAVAAWOEIS
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6.1.4 EmiAoyn Tng TTapoxng

— Na tnv emAoyn TNG KATAAANANG TTapoxng utroAoyideTal N YEyioTn 10XUG
Aeitoupyiag (KVA) TnG NAEKTPIKAG yKATAoTaonG, CUPQWVA [E TOV TUTTO-
TToinuévo Trivaka Tapoxwv Tng AEH (mrivakag 6.1.4).

KVA: povada nAekTpIKig 10006

Mivakag 6.1.4 Tumor mapoxwv

EIAOZ MAPOXHZ | No NMAPOXHZ | IZXYZ (kvA)
01 5
02 6
MONOO®AZIKEX 03 8
MNAPOXEX
04 10
05 12
1 15
2 23
TPIGAZIKEX 3 36
NAPOXEX 4 55
5 87
6 140

0 NMAPAAEIrMATA

1. Av pia povokaTolkia €xel péyioTn 1oxU Asitoupyiog 8 KVA, 161E n
AEH 6a eykataoctAcel povo@aoikn Trapoxn No 03.

2. Av éva ouvepyeio €xel p€yioTn 10XV Aeitoupyiag 10 KVA, 161e n AEH
Ba eykataoTioel povo@aoikn Trapoxn No 04, evw, av €xel JEyioTn
I0XU Aeimoupyiag 15 KVA, 161¢ N AEH Ba eykataoTroel TPIQATIKA
mapoxn No 1.

3. Av pia TToAukaToIKia €xel HEYIoTN 10XV Asitoupyiag 23 KVA, 10T1E n
AEH 6a eykaTtaotioel Tpi@acikn rapoxn No 2.
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6.2 AOMH MIAZ HAEKTPIKHZ ETKATAXTAZHZ

6.2.1 Mepiypa®n

KdaBe nAexkTpIkr eykaTtdoTaon atroteAeital aTrd Ta €€AG BACIKE OToIXEIA:

a.

OoT.

Tnv KUp1a YPOAUHA TPO@OB0aiag () YEVIKN YPAUUA TPOPOD0Tiag),
onAadn 1o KaAwdio, TTou avaxwpei atro 1o peTpnTr TNG AEH Kai ka-
TAANYEI OTO YEVIKO TTivaKa TNG NAEKTPIKAG eyKaTdoTaonS. (oxAua
6.2.1)

To yeviké mivaka d1avoMNAGg TNG NAEKTPIKAG £yKatdoTaong, TTou
gival ToTTroBeTNPEVOG OTO ECWTEPIKO TOU CTTITIOU i TOU CUVEPYEioU
Kal TOUG UTTOTTiVOKEG BIaVOURG.

. Tig yEPIKEG YPOAMMEG TPOPOBOTING, TTOU avaxwpouv aTrd To Ye-

VIKO TTivaka dIaVOMNG Kal KOTAARYOUV OTA QWTIOTIKA onueia, oTIg
NAEKTPIKEG CUOKEUEG KAl UNXAVEG TNG NAEKTPIKNG EYKATAOTACNG.

. Ta QWTIOTIKA ONMEia, TIG NAEKTPIKEG OUCKEUEG KOl UNXOVEG.

Tig diatdgeig yeiwong.

Ta 6pyava TpooTaciag Kal EAEyXou TnNG NAEKTPIKAG EYKATACTO-
ang (OTTWG JIOKOTITEG, AOQAAEIEG, PEAE TTPOCTACIAG K.ATT.).

. Ta egaptApara Kal UAIKG TNG NAEKTPIKAG eykatdoTaong (OTTwg

PEUPATODOTEG, KOUTIA BIOKAGBWONG K.ATT.).

ZxAua 6.2.1 MNapacrarikn oxediacn Twv BAaCIKWVY OTOIXEIWY LIAS NAEKTPIKAS EyKa-

raoraong
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6.2.2 ZUpBOAA NAEKTPIKWYV EYKATOOTACEWV

Etreidn eivar dUokoAo va oxediacBei pia nAEKTPIKA eykaTtdoTaoon PE ToV
TPOTTO TOU OXAMaTog 6.2.1 £xouv KaBiepwOei TuTToTTOINUEVA NAEKTPOAO-
YIK@ cUpBoAa, pe Ta otroia oxedidlovtal Ta Bacikd OTOIXEIA PIAG NAEKTPI-
KAG eykatdoTaong. 1o oxnua 6.2.2 gival oxediaaguévn n NAEKTPIKN EYKOTA-
OoTOON TOU OXNMOTOG 6.2.1 e TuTToTroINMEVA NAEKTPOAOYIKG GUMBOAQ.

O T1poT1T0G OYXEdiOONG Tou oXAuaTog 6.2.2 ovouadeTal OVOYPOAMHIKO
NAekTpOAOYIKO oXEDIO.

ZxAMa 6.2.2 Movoypauuiké NAEKTPOAOYIKO axEIo
6.2.3 ATAG NAEKTPIKO KUKAWMO

— O xwpog, TTou @aiveTal aTo oxAua 6.2.3.a, ewrTiCeTal ammod éva Aa-
MTTTAPA (QWTIOTIKO onueio). O XeIpIoPOg TNG AeIroupyiag Tou AauTITApa
TIPAYUATOTTIOIEITAl OTTO TO JIAKOTITN, TTOU €ival TOTTOBETNPEVOG JIiTTAG aTTO
TNV TTOPTA €10000U G€ KATAAANAN TTpoCITH B€0n.

O Aautrmpag TotroBeteital p€éoa oe AuxvioAaBn (vroui).

— H ouvdeopoAoyia kal N cuppdTwaon autou Tou atrAoU NAEKTPIKOU Ku-
KAWWPOTOG QPaivETAI PE TTAPACTATIKO TPOTTO O0TO oXfua 6.2.3.8. Mapatnpw-
vTOG TO OoXNPa 6.2.3.68 diaTmoTWwVvouuE 0TI 0 aywyog TnG ¢aong (L) ouvoé-
€TAI OTO DIAKOTITN.

‘ MPOZOXH! I'’ autov akpifwg To Adyo o BIaKOTITNG BpPioKeTal
O mwavTa UTTd TdOoN, avedpTNTA AV €ival avapuévog 1 6xI
0 AQUTITAPOG.
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O aywydg auvdeang Tou DIAKOTITN PE TO AAUTITHPA-ETTIOTPOPI AQAUTITH-
pa (Ex) ouvdéeTtal oTo £va AKPO TOU [E TO BIAKOTITN KAl 0TO AAAO AKPO ToU
pe TN AuxvioAaBn. O oudétepog (N) ouvdéeTal oTn AuxvioAaBr). H AuxvioAa-
B kal 0 10KOTITNG £X0UV dUO OKPOBEKTEG OUVOEDNG, WOTE VA gival dBUVATO
Va TTPAYUATOTTOINBOUV OI ATTAPAITNTEG CUVOEOEIG TWV AYWYWV.

ZxAHa 6.2.3.a AmAG NAEKTPIKG KUKAwUQ O€ TTOAyLaTIKT) HOPYH

NAQuTITAPOG

Kouri Auxviohafn
SlokAGdwaong (vToui)

N

E

X

L SwAfvagc L E E AKPODEKTES
ouvdeong NG

Auxviohafng

Kouri AKPODBEKTEG
OIAKOTITN ouvdeong Tou
O1aKOTITN

Ixnua 6.2.3.8 lapaorarikn popen 1ng ouvdeauoAoyiag



HAEKTPIKEZ ErKATASTAZEIZ 175

— 270 oXAMa 6.2.3.y onUEILVETAl TO TTOAUYPAMHIKO NAEKTPOAOYIKO
ox€S810 auToU Tou atTAoU NAEKTPIKOU KUKAWMOTOG. Ta OTOIXEIO TOU KUKAW-
MOTOG TTapIOTAVOVTAl PE NAEKTPOAOYIKG GUUBOAA. To TTOAUYPOUUIKO NnAe-
KTPoAoyIKO oX£EDI0 atreikovilel Tn ouvoeaoAoyia (CUPPATWON) Tou atrAou
NAEKTPIKOU KUKAWMATOG TTOU YI' auTO TO Adyo ovouddleTal Kal ox€dlo oup-
MATWONG.

— 270 oxAMa 6.2.3.6 anueiwveTal To AEITOUPYIKO NAEKTPOAOYIKO OXé-
810. Mg 10 TATNUA TOU OIOKOTITN TTEPVA pela (Katd agipd) atrd Tn @don
OTO OIOKOTITN, OTNV EMOTPOYPI], OTO AQUTITHPA KOl OTOV OUBETEPO, UE ATTO-
TEAEOUA va avayel o AauTTTHPAG (KAEIOTO KUKAWUQ).

NAapTrTApag

N
L
Kouri
SlokAGdwaong
Aywydg ouvdeong Tou
OIAKOTITN ME
TO AQUTITAPO
(emioTPOPH AAUTITAPA)
Kouri
OIOKOTITN

ZTxAua 6.2.3.y ToAuypauuikd nAeKTpoAoyIKG oxESIO

NAauTtTipag

AIOKOTITNG

ddon EmoTpooen OudéTtepog

IxAMa 6.2.3.5 Aciroupyikd nAekTpoAoyiké ax€dIo
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6.3 ArQroi
6.3.1 levika

O1 aywyoi xpnoihoTTrolouvTal yIa TN JETAPOPE TOU NAEKTPIKOU PEUUATOS Kal
TNV TPOPOSOTNAN TWV NAEKTPIKWY UNXAVWYV KOl GUOKEUWY UIOG NAEKTPIKAG
EYKATAOTAONG.

AlakpivovTal o€ dId@opoug TUTTOUG avAaAoya JE:

TO UAIKO KOTOOKEUNG TOUG TT.X. XAAKIVOI-QAOUUIVEVIOI
TO AV £XOUV HOVwOoN A Ol TT.X. JOVWHEVOI-YUUVOI

TO XPWHA TNG MOVWOTG TOUG TT.X. HAUPO-UTTAE K.ATT.

o< P A

TO UAIKO TNG MOVWG G TOUG TT.X. HOVWON OIAIKOVNG-TTAACTIKOU

m

TOV apPIBUO TWV TTOAWV T1.X. JOVOTTOAIKOI-TPITTOAIKOI
OT. TOV ApPIOUO TWV KAWVWYV TT.X. HOVOKAWVOI-TTOAUKAWVOI

¢. ™n diatopn Toug TT.X. 1,5mm? - 2,5mm? K.ATT.

6.3.2 ZuvoTmITIKI] TTOPOUCIiaoN TWV OYyWYWV OXETIKA HE TN MOVWON,
TOV APIBuO TWV KAWVWYV KAl TOV aplBud Twv TTOAWV

20PQwva pe 1o didypaupa 6.3.2 diaTmoTWVOUNE OTI 01 aywyoi dloKpivo-
VTdl 0€ JOVWUEVOUG Kal YUPVOUG, OXETIKA PE TO AV €XOUV POvwon A Oxl.
O1 yupvoi aywyoi diakpivovTal o€ HovOKAwVoug Kal TTOAUKAwvoug. Or po-
VOKAWVOI KataokeuddovTal atrd €vav KAwvo (oUpua) evw ol TTOAUKAwWVOI
Kataokeudlovtal ammd TToAAOUG kKAWvoug (TTivakag 6.3.2). O1 TToAUKAwvOI
aywyoi €ival o eUKAUTITOlI aTTd TOuG TTOAUKAwvOUG. OI Kavoviouoi TTpo-
BAétTouv va gival TTOAUKAwVOI o1 aywyoi pe diatour dvw Twv 16mm? (16
“kapg”).

O1 yovwpévol aywyoi diakpivovTal o€ JOVOTTOAIKOUG Kal TTOAUTTOAIKOUG.
O1 povoTtToAikoi kai o1 TTOAUTTOAIKOI S1aKpivovTal 0€ JOVOKAWVOUG KAl TTOAU-
KAwvoug (didypaupua 6.3.2).
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A/ \4
\ \
Aiaypappa 6.3.2 Aidgkpion aywywv

AU0 XapakTNPIOTIKOI TUTTOI JOVWHEVWY TTOAUTTOAIKWYV Qywywyv gival Ta
KaAwdIa Kal o1 O€IPiBEG.

O1 diagopég piag oeipidag atmod Eva KaAwdio gival ol EENG:

a) O1 kKAwvol Tng oeIpidag gival TTOAU AETITOTEPOI OTTO TOUG KAWVOUG TOU

KaAWSIOU (CUVETTWG 01 O€IPIOEG Eival TTIO EUKAPTITES ATTO Ta KOAWDIA).

B) H yévwon tng ocipidag ival AeTrtoTepn (KOl GUVETTWG EAAPPOTEPN)
atod TN Jovwan Tou KaAwdiou.

HOVWON aywywv

AeTrToi
KAwvol
(cupparidia)

dwroypagia 6.3.2.a AimmoAikr) ToAUKAwvVN o€ipida ue ouveaTpauuévous ToAougs
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dwroypagia 6.3.2.8 AirmoAikry moAUkAwvn oeipida «TAaké» (0popng)

2TOV TTOPAKATW TTiVOKa onuelvovTal (TTapaoTaTIKA) didpopol Bacikoi
TUTTOI QYWYWYV, TTOU XPNOIUOTTOIOUVTAI OTIG NAEKTPIKES EYKATOOTACEIG KAl
QVTIOTOIXO N TTEPIYPOAPT] TOUG.

Mivakag 6.3.2. Aidgopor 10101 aywywv

MNMAPAZTAZH MNMEPITPA®H

KAwvog
Mupvog
HOVOKAWVOG

Hévwon aywyou

Movwpévog
MOVOKAWVOG

KAwvol

[upvog
TTOAUKAWVOG

Movwpévog
TTOAUKAWVOG

KaAwdio pe
HOVOKAWVOUG aywyoug

KaAwdlio pe
TTOAUKAWVOUG aywyoug
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To eUKauTITO KAAWSIO NAEKTPOOU-
YKOAMACEWV KATOOKEUAZETAI ATTO
oupuaridla xaAkou, Ta oTroia gival
TUNIYpéva atrd pia didpavn Taivia
BepUOTTAAOTIKAG UANG ME IKOVA
eMKAAUWN. To €EWTEPIKO POVWTI-
KO TTEPiBAnuUa Tou kaAwdiou eivai
atré eAaoTIKG. ZTov dIrAavo Tiva-
KO ONUEIWVOVTAl Ol OVOMPAOTIKEG
OIOTOMEG TWV EUKAUTITWY  KaAW-
Oiwv NAEKTPOOUYKOMACEWY (O€
mm?) kal (avTioToIxa) ol PEYIOTEG
ETTITPETTOPEVEG EVTAOEIS (O€ A) yia
Bepuokpacia TrepIBaAAovTog 25°C
Kai yia SIaKeKOUEVN AgIToupyia.

Sidgavn Taivia oo
BeppotAaoTiki UAN

€SWTEPIKO HOVWTIKO
mePiBAnpa atrd TAACTIKO

Owroypagia 6.3.2.y EUkaumTo KaAwOIO NAEKTPOTUYKOAANTEWY

oupparTidia
amo XaAko

ONOMAZXTIKH METIZTH
AIATOMH ArQroy | EnITPENOMENH
(oe mm?) ENTAZH (oe A)
16 200
25 245
35 325
50 385
70 475
95 540

6.3.3 TMAnpo@opieg OXETIKA PE TO UAIKO KOl TO XPWHA TG MOVWONG

TWV aywywyv

1. AvdAoya e TIG TUVBAKES TOU XWPOU, GToV OTToio Ba ToTToB8eTNBOUV OI
QAYyWYOi, TTPETTEI TO UANIKO TNG HOVWONG va €XEl KATAAANAN BEpuIKA, pnxavi-

KN Kal NAEKTPOPOVWTIKA avToxH.

2 UYKEKPIPEVA, KaTaokeuddovTal KaAWwSdIa TTou N uOvwaon Toug eival:

a) amrd BepporAaocTiké UAIKS (P.V.C), €101 woTe TO KOAWDIO va £XEl
MIKPO BApog (auTth n povwaon Bewpeital atTAn Kal ival KatdAAnAn

YIO KAVOVIKEG OUVONKEG).
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B) evioxupévn atrd peTOAAIKA eTévOUon (OTTAICUOG), £T01, WOTE TO Ka-
AwdIo va €xel KATAAANAN AvTOXT) O€ IOXUPES UNXAVIKEG KOTOTTOVATEIG

Y) amd eAaoTIKO-OIAIKOVN £T01, WOTE TO KAAWDIO VA €XEI KATAAANAN
avToxr, av ToTroBeTnOEi o€ XWPOoUGS PeE UYNAEG BepuoKpaaies (Ewg
180° C).

0) KaTaoKEUAOUEVN HE BwpdKIon atrd XaAKS Kal GTPWwaon EWTEPIKAG
eTEVOUONG aTTO BEPUOTTAQCTIKG UAIKO.

2. Ta xpWwHaTa TNG HOVWONG TWV QyWYWV Eival TUTTOTTOINUEVA OUHQW-
Va JE TOUG KAVOVIOUOUG Kal XpNoIhoTroloUuvTal wg £EAG:

Q) yia ToOuG aywyoUg @AgEwWV: HaUpPOo, KOKKIVO, KOQE.
B) yia Tov oudETEPO aywyod: avolkTo yaAddio (TTaAaidTePa YKPI)

Y) yia Tov aywyo Tng yeiwong: KiTpIvo e TTpdoivn piya (TTaAaidTepa
KiTpIVO).

6.3.4 Mpocdiopioudg TNG BIATOUAG TWV AYWYWV TPOoPodoaoiag yia
TNV ao@AAR AEITOUPYia TNG NAEKTPIKNAG EYKATACTAONG

210 OXNua 6.3.4 eaivetal n ypauur) TPoQodoaiag MGG NAEKTPIKNG BEPUAVTIKAG
ouokeung. H nAekTpikn 10XUG TNG BepuavTikhAg ouokeung givalr 5000W (Skw).

Ixnua 6.3.4 pauun 100Qod00iIas NAEKTPIKAS OUOKEUNS
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H ypapuni tpog@odooiag cival povo@aoiky. H taon 1po@odoaciag mng
NAeKTPIKAG BeppavTiKAG cuokeung eival 230V. Méoa ammd Toug aywyoug
Tpo@odoaiag, étav AeIToupynoel N BepUavTIKI) OUOKEUR, Ba TTEPATEl NAe-
KTPIKO peUpa éviaong 21,74A.

P _5000W

U 230V

=21,74A

| = évraon (o€ A)

P = 10x0g (og W)

U = 1d0n (o V)

A6 ToV TTivaKa 6.3.4 TTapatnpoupe Ot n KATAAANAN TutroTroinuévn oI-
aTOUN TWV ayWwywv Tpogodoaiag TTPETTEl va gival TouAdyxioTov 4mm?2. H

dlatoun Twv 2,5mm? dev gival KATAAANAN, yIoTi avTIOTOIXEl o€ PEYIoTN ETTI-
Tpemopevn évraon 20A.

Mivakag 6.3.4 Tumromroinuéves diaroués-M.E.E.*

AIATOMH ArQroy | Meri=TH ENITPEMOMENH ENTAXH
og mm? (M.E.E.) o A

0.75 9

1 11

1.5 14

25 20

4 25

6 33

10 43

16 60

25 83

35 100

50 127

70 147

95 181
120 208
150 238
185 266
240 310
300 355

* Znueiwon: O1 ivakeg TTou divouv Tn PEYIOTN ETTITPETTOUEVN £VTAON Yia KAOE TUTTO-
TTOINUEVN BIATOWN, AVOPEPOVTAI OE CUYKEKPIMEVOUG TUTTOUG AYWYWVY KOl O€ OUYKE-
KPIMEVEG OUVONKEG EYKATAOTACNG KAl AEITOUPYiag Toug.
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> TIEPITITWON TTOU Ol Aywyoi TPOYodOCiag EXouv PIKPOTEPN dIATOMN
atrd TNV KAatdAANAn TutroTToINUEVN SlaTOMN, UTTEPOEPPaivovTal Kal gival TTi-
Bavov va kataaTpa@ei (Aiwaoel) n uévwar| Toug.

‘ Av KATAOTPO@Ei N HOVWON TWV AyWYWYV UTTAPXEl ooRapog
O Kiviuvog va TrpokAnOsi Trupkayid i kai nAektpotrAngia.

6.4 ZQAHNEX
6.4.1 evika

O TUTTOG TWV POVWHEVWYV aywywv TPo@odoaoiag TTou XPNOIKOTToIoUVTal

yid TN PEUPATOOATNON TWV NAEKTPIKWY CUOKEUWYV KAl PNXOAVWVY MIAG NAE-

KTPIKAG EYKATAOTAONG £XEI ATTAR JOVWON TTOU TTAPOUCIACEl JIKPI MNXAVIKD

avtoxn. '’ auté 10 Adyo ol aywyoi Tpopodoaiag ToTroBeToUvVTal HETQ O€

OWARVEG TTOU TOUG TTPOCTATEUOUV ATTO OIAPOPESG INXAVIKES CNUIES, OTTWG

gival .. N KaraoTpo®r TNG JOVWONG TOUG atro éva aiXuNPd AVTIKEIPEVO.
O1 cwAnveg diakpivovTal o€ did@opoug TUTTOUG, avAaAoya LE:

. TO UAIKO KATOOKEUAG TOUG TT.X. TTAQGTIKOI HETOAAIKOI
. TN HOPPN TOUg T1.X. EUBUYpPAPUOI-“‘OTTIPAN”
. TN S1ApeTP6 Toug TT.X. P11 - D13,5 K.ATT.

o0 < W Q

. TO TTAX0G TOUG T1.X. EAa@poU TUTTOU - Bapéog TUTToU (auTr] n dIAKPI-
on YiVETal yIa TOV TUTTO TWV TTAACTIKWY CWARVWY).

6.4.2 ZuvoTITIKA TTAPOUCIiao TWV CWARVWY

270 diIaypapua 6.4.2 onueiwvovTal ol TUTTOl CWARVWY, Ol OVOUACIiEG TOUG
Kal N TTaPOCTATIKA TOUG HOPYN.
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| TYNOI ZOAHNON |

' ‘, '

a. ANAAOTA ME TO YAIKO B. ANAAOTA ME TH y. ANAAOTA ME TH
KATAZKEYHZ TOYZ MOP®H TOYZ AIAMETPO TOYZ

1. IAASTIKOI 1. EYOYTPAMMOI th

Cjtﬂl D Echelef] Bldunpog -
axog
\4

v 2. TYMOY “SPIRAL” —»
TYMOI MAASTIKON

SOAHNQN ANAAOTA ME _,
TO MAXOZ TOYE
BN
A\ \
1.1 EMAGPOY || 1.2 BAPEQS

TYNOY TYNOY 229

2. METAAAIKOI

a

Aiagypappa 6.4.2 Turmror cwAnvwyv

>nueiwon: O1 TTAAOTIKOI KAl 01 JETAAAIKOI CWANVEG KATAOKEUALOVTOI EU-
Buypappol Kai “oTTIPAA”.

6.4.3 MNMAnpo@opicg OXETIKA e TO UAIKO KATOOKEUNG KAl Tr HOP @I KAOE
TUTTOU CWARVA

1. MAaoTikoi euBUYypappol Kal “OTTIPAA” (E0KAUTTTOI) CWARVEG EAA-
@pou TuTToU: Kataokeudlovtal atrd TTAACTIKO MIKPOU TTAX0oUG. ToTToBeToU-
VTQI XWVEUTOI KATW ATTO TO ETTIXPIOHUA (TORA) TwV TOIXWV KOl O€ XWPOUG HE
ATTIEG UNXAVIKEG KATOTTOVHOEIG. 2TA TUAMATA TTOU Ol aywyoi Tpopodoaiag
akoAouBouv euBUypauun TTopeia, TOTToBeTOUVTAI O EUBUYPANOI TWANVEG,
€V OTO TUAMATA, TTOU O aywyoi Tpopodoaiag dev akoAouBouv euBuypap-
MN TTopEia, TOTToBeTOUVTAI O CWAARVEG TUTTOU “OTTIPAAN”.

2. MAaoTikoi euBUypappol Kal “omPAN” cwARveg Bapéog TUTTOU:
KaTtaokeudadovTal atmd TTAACTIKO TTAXOUG JEYAAUTEPOU ATTO TO TTAXOG, TTOU
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£€XOUV Ol TTAAOTIKOI CWAAVES EAa@POU TUTTOU. AVAAOya HE ThV TTOPEIa TTOU
akoAouBouv ol aywyoi Tpo@odociag (euBuypauun i Kn), XPNOIUOTTOIOU-
vTal avTioTolxa €uBUypapuol cwAnveg A TUTTOU “ommPdA”. TotroBeToUVTAI
XWVEUTOI KATW a1l TO £TTIXPIOHA (00BA) TWV TOiXWV | XWVEUTOI Jéoa 0TO
OKUPOJdEPa | opaToi TTAvw aTTd TO ETTiXPIOUA (00BA) TwV ToiXWV Kal €
XWPEOUG, TTOU XapaKTnpidovTal atrd uynAEG KATATTOVAOEIG KOl aTTaITOUV Qu-
Enuéva PETpa TTpooTaCdiag.

3. MAaoTikoi euBUypappol cwAnveg amrdé okAnpoé PVC (BepuotrAa-
OTIKOI).

Kataokeudadovtal amré okAnpod BeppotrAacTikd (PVC), réyxoug 3 mm Tou-
AdxioTov. O1 cwArveG auToi dev KaTtaokeudlovtal g€ Hop®n “oTTipdA”, yiaTi
T0 okAnpo PVC gival BUGKAUTITO UAIKO.

TotroBeTOUVTOI UTTOYEIQ PETA OTO £0APOG I XWVEUTA KATW OTTO TO ETTI-
XPIopa (00Bd) Twv ToiXwV I HECO 0TO OKUPOdEUA 1 OPaATA TTAVW ATTO TO
ETTiXPIOPA (COPRA) TWV TOIXWV Kal YEVIKA TOTTOBETOUVTAI OE XWPEOUG, TTOU
xapaktnpidovtal atmd uynAEG KATATTOVHOEIG.

4. MeTaAAikoi cwARveg TOTTOU OTTIPAA pE EAIKOEISA OTTAIOUO (“@AE-
SIUTTA”). XpnoipoTroloUvTal KUPiwg o€ BIOUNXAVIKEG NAEKTPIKES EYKATACTA-
O€IG, YIO TN KMNXAVIKI TTPOCTACIA TWV aywywyv TPoPod0oaiag TwV NAEKTPI-
KWV INXOVWYV KAl 0€ XWPOUG, TTOU XapakTnpidovTal atmo uynA&ég UNXAVIKEG
KATATTOVAOEIG.

5. MetaAAikoi (xaAuBdivol) euBuypappol kai “opdA” cwAnveg.
KataokeuadovTal atd XAaAuBa, TTaxoug 1 mm TOUAGXIOTOV. 2TO ECWTEPIKO
TOU XaAUBSIvou owArva TotrobeteiTal Evag deUTEPOG CWAAVAS aTTd XapTi
TTOTIOUEVO PE HOVWTIKEG ouaieg. AvaAoya Pe TNV TTopEia TTou akoAouBouv
o1 aywyoi Tpopodoaciag (euBUypaupol 1 un) XPNoIKOoTToIoUVTaAl, AvTiIoTOIXA,
€UBUYpapUOl CWAAVES ] WANVEG TUTTOU OTTIPAA. ToTTOBETOUVTAI, XWVEUTOI
Il 0paTOi, OE XWPOUG, TTOU XaPAKTNPEi(ovTal atrd UYnAEG KATATTOVHOEIG.
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dwroypagia 6.4.3.a Oparn eykardaraon ue eubUypaupous TAQCTIKOUC OWANRVES
Bapéog tutrou

dwroypagia 6.4.3.8 Oparn sykardoraon e xaAuBdoowArnves
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6.4.4 Mpoodiopioudg TNG dlaPETPOU Tou CwWARVA avaAoya e TOV ETTI-
TPETTOUEVO apPIOUO Kal Tr S1aTOUNA TWV SIEPXOHEVWV aYyWYWV

270V TTivaka 6.4.4 onueEIdvovTal Ol ECWTEPIKOI OIAUETPOI TWV TWARVWY,
OXETIKA JE TOV apiBuod Kal TN SIATOWN TWV JIEPXOMEVWY AywYwWV, CUUPWVa
ME TOUG KaVOVIOUOUG NAEKTPIKWYV EYKATOOTACEWV.

Av, yia TTapadelyda, TTPOKEITAI VO TOTTOBETACOUNE TPEIG aywyoUg, O Ka-
Bévag atrd Toug otToioug £xel dlaTtour 6 mm? péoa ae opatd cwAnRva (on-
Aadr cwArfva TToU TOTTOBETEITAI TTAVW OTO ETTIXPICUA TOU TOiXOU), TOTE,
oUugwva e Tov Tivaka 6.4.4, rpétrel va emAéEoue cwAiva © 16mm.

Mivakag 6.4.4 Aiduetpor cwAnvwv-apiBudg, diaroun aywywyv

Alatopn aywywv og | EcwTepikA SIAUETPOG CWARVWY O€ mm
mm? Opatoi cwARveS | XwveuToi CwARVES

1x1 9 11
1x1,5 9 1
1x2,5 9 11
1x4 11 11
1x6 11 1
1x10 11 11
1x16 13,5 13,5
2x1 9 11
2x1,5 11 13,5
2x25 13,5 16
2x4 13,5 16
2x6 16 16
2x10 23 23
2x16 23 23
3x1 1 11
3x1,5 13,5 16
3x25 . 135 16

% €TmIAoyN 23
3x6 16 23
3x10 23 23
3x 16 29 29
4x1 13,5 13,5
4x15 13,5 16
4x25 16 16
4x4 16 23
4x6 23 23
4x10 29 29
4x16 29 29
5x1 13,5 13,5
6 péExpl 7 x 1 16 16
8 uéxpr 12 x 1 23 23
5 uéxpr 7 x1,5 16 16
8 péxprt 12x 1,5 23 23
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6.4.5 Aid@opa e§aPTANATA TWV CWARVWV
>1ov Trivaka 6.4.5 dlakpivovTtal Ta EEAPTAMATA TWV TTAACTIKWY CWAAVWYV

WG TTPOG TN MOP®H, TNV OVOUAaCia Kal TN Xpron Toug.
AvTioToIXa €EQPTAPATA UTTAPXOUV Kal YIO TOUG JETOAAIKOUG OWANVEG.

Mivakag 6.4.5 Aidpopa mapeAkdueva eapriuara Twv CwAnvwv

MOP®H ONOMAZIA XPHZH

XpNnOoIPOoTIoIEITAl VIO TIG

Mouga OUVOEDEIG TWV CWARVWY OTO
(Z0vdeapOG) OnNUEIO OTO OTTOI0 Ol CWAVES
Sev aAAadouv dievBuvaon).

XpnoigoTrolgital yia Tig
OUVOETEIG TWV CWANVWY OTO
OnuEio 0TO OTTOI0 O CWARVES
aAAadouv dietBuvon.

KaptrUuAn

XpnoIYoTToIEiTAl YIA TN
KoAAGpo aTAPIEN TWV CWAAVWY €
OPOTEG EYKOATOOTAOEIG.

XpnaolpoTrolgital yia Tig

Kouri SIaKAAOWOEIG TWV AYWYWV
S1akAGdwaong Kal yla Tn oUvOEDN TWV
OWARVWV.
Kouri
TEPUOTOG XpnaiyoTrolgiTal yia TNV
n TOTTOBETNON TOU OIAKOTITN A
KouTi dIaKOTITN - TOU PEUNATOBOTN.

PEUMOTOSOTN
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6.5 AIAKOMTEZ
6.5.1 levikd

AIOKOTITNG €ival N yeviki ovouaoia KaBe diaTagng, TTou SIAKOTITEl KAl ATTO-
KaB1oTd (dnAadn LavaouvoEel) Tn CUVEXEIQ TOU KUKAWPOTOG.
O1 d10KOTITEG DlaKpivovTal 0€ DIAPOPES KATNYOPIES OTTWG

o) SIOKOTITEG PWTIOUOU
B) SIAKOTTTEG TTIVAKWYV

Y) S10KOTITEG ETTAYYEAUATIKAG-BIOUNXAVIKAG XPARONS

0) autoparol d1akOTrTEG (BAETTE TTAPAyPaPO 8.5).
6.5.2 AlokomrTeEG PWTIOHOU
O1 SI0KOTITEG PWTICPOU XPNCIKMOTTOIOUVTAI YIa TOV €AEYX0 TNG AEIToupyiag

TWV QWTIOTIKWY CNueiwy Kal dlakpivovTal o€ d1IAQopoug TUTTOUG, OTTWG On-
MEIWVETal oTo dIdypauua 6.5.2.

EIAH AIAKOIMNTQN ®QTIXMOY
\ \ 4 \ 4 \ \/
a. ANAAOTA ME B. ANAAOTA y. ANAACTA 5. ANAAOTA €. ANAAOTA
TIZ AYNATOTHTEX ME TON TPOIMO || ME TO YAIKO | |ME TON TPOMO | |ME TH XTETANOTHTA
XEIPIZMOY XEIPIZMOY KATAZKEYHZ | [TONOGETHZHX TOYX
* \ 4 \ 4
AMNAOZ AIAKOMNTHZ __I'I/\AZTIKOI
XEIPIOHOG TG v | EMITOIXOI | | KOINOI |
Aeiroupyiag METAAAIKOI \
€v6G QuriaTIKoU v 4
m“g?;num AAKOMNTES | XQNEYTOI | | XTEFANOI |
v ME NAHKTPO
KOMMYTATEP
EMIAEKTIKOG MEPIZTPO®IKOI
XEIPIONOG TG AIAKOMTEL
> Aermoupyiag
600 QWTIOTIKWV
onueiwv amd
pia B¢on
ANNE-PETOYP
XEIPIOOG G
> AeiToupyiag evag
QuTIOTIKOU ON-

ueiou amo6 0o
1} TEPIOTOTEPEG
Béoeig

Aidypappa 6.5.2 Eidn d1akomTwV Qwriouou
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6.5.3 Aid@popol TUTTol SIAKOTITWV PWTICHOU

2TIG TTApAKATW QwToypaYies (6.5.3.a, 6.5.3.3, 6.5.3.y, 6.5.3.0 ka1 6.5.3.€)
SIaKpivovTal Ta XOPOKTNPIOTIKA OTOIXEIQ TNG EEWTEPIKNAG HMOPPNG ATTAWV
OIAKOTITWY QWTIOUOU O€ OXEON WE TOV TPOTTO TOTTOBETNONG TOUG, TN OTEYA-

vOTNTA TOUG KAl TO UAIKO KOTOOKEUNG TOUG.

dwroypagia 6.5.3.a Koivog (un
OTEYAVOG), XWVEUTOS, TTAQOTIKOS
OIAKOTITNG LE TTANKTPO

dwroypagia 6.5.3.y 2reyavic,
XWVEUTOS, TTAAQOTIKOS OIQKOTTTNG
UE TTANKTPO

dwroypagia 6.5.3.€ Sreyavdg, miToiog, LETAAIKOS, TTEPIOTPOPIKOS OIAKOTTTNG

dwroypagia 6.5.3.8 Kovog (un
aTEYavoG), ETITOINOG, TTAAOTIKOS
OIaKOTTTNG UE TTANKTPO

dwroypagia 6.5.3.5 Zreyavaic,
ETTITOIXOG, TTAQOTIKOS OIQKOTTTNG LIE
TTANKTPO
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6.5.4 AIOKOTITEG TTIVAKWV

O1 dIaKATTTEG TTIVAKWY TOTTOBETOUVTAI OTOUG TTIVAKESG KAl UTTOTTIVAKEG OIavVO-
MAG MIOG NAEKTPIKAG €YKATAOTOONG KAl TTAPEXOUV TN duvaToOTNTA XEIPICUOU
600V agopd Tn AsIToupyia TwV YPAPPWY TPoYodoaiag TNG NAEKTPIKAG EYKO-
TA0TAONG. 270 OXNMa 6.5.4 onueiwvovTal oI PIEPIKOI OIAKOTITEG KAl O YEVIKOG
QIOKOTITNG TOU YEVIKOU TTiVaKa dIOVOWNG. ME TO YEVIKO BIOKOTITN SIOKOTITOUE-
ETTAVOOUVOEOUE TN YEVIKI YPANMH TPOPODOTiag, EVW HE TO HEPIKO OIAKOTTTN
OIAKOTITOUUE-ETTAVACUVOEOUNE TN YPauuU Tpogodooiag. ETreidr) €xouv Tnv
i010 EEWTEPIKN HOPPN HE TIC ACPAAEIES, EiVal CNUEIWPEVO OTN PYETWTTN TOUG TO
OUUBOAO TOU BIOKOTTTN, (: —=~—) YIO VA YUTTOPOUNE VA TOUG BIOKPIVOULE.

2nueiwan: O1 BIGKOTITEG TTOU €ival TOTTOBETNUEVOI OE UTTOTTIVOKES BEw-
pouvTal JEPIKOI DIOKOTITEG.

Mepikdg
OIaKOTITNG

evikog
6|aké1'rmg

ZxAua 6.5.4 evikog mivakag

AvdAoya he Tov apIBud Twv aywywy TTou SIGKOTTITOUV - ETTAVACTUVOEOUV
dlakpivovTal o€ JovoTroAIKoUGg, SITTOAIKOUG, TPITTOAIKOUG KOl TETPATIO-
AIkoUg, OTTWG CnUEIVOVTaI GTOV TTivaka 6.5.4.
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Mivakag 6.5.4 Eidn d1akomrTwv mvVAKwY

ONOMAZIA MAPAXTAZH XPHZH
AIQKOTTA Kal
MovoTroAikoi €TTavVaoUVOEDN HIOG
@aong

AlokoTTA Kal eTTavaciv-

ArttoAiIKoi dean HIag @aong Kail Tou
oudéTepou
AlokoTTA Kal
TprmoAikoi eTTavaoUvOEon TwV

TPIWV QATEWV

AIQKOTTA Kal
ETTOVACUVOEDN TWV
TPIWV QACEWY KOl TOU
oudéTepou

TeTpaTTOAIKOI

Avdaloya pe Tnv Eviaon Kal TRV Tdon TNG YPAP WS TPoPodoaiag, dIakpi-
vovTal o€ OIOKOTITEG OVOMOOTIKNG évraong 25A, 40A, 63A, 80A, 100A
KOl OVOUOOTIKNAG Tdong 230V, 380V.
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6.5.5 lMevikA TTePIypa@pn SIOKOTTTWV ETTOYYEAUATIKAG XPAONS

1. AIOKOTITNG 0OTEPA-TPIYWVOU: XPNOIUEUE YIa TNV OJOAA EKKivnon
KIivnTHpwV BpaxukukAwPévou dpopéa.

2. AlakOTITNG avaoTpoPng: Xpnaiuelel yia TNV avaoTpo®n TnNG Qo-
PAG TTEPIOTPOPNG TWV TPIPATCIKWY KIVATHPWV.

3. AlakOTTnNG SITTARG €vépyelag: Xpnoluelel KUpiwg yia dUo Trepi-
TITWOEIG:
a) evOAAOKTIKA TpO®OdATNGN MIOG KaTavaAwong r amo tn AEH R

a1Td NAEKTPOTTAPAYWYO (EUYOG.

B) evaAAOKTIK) TPO@OBOTNON dUO KaTavoAwaoewy atd Tn AEH.

4. A1akoTrTng aAAayng oAwv: Xpnaoipelel yia Tnv €TTIAOYH TNG TaxU-
TNTAG TTEPIOTPOPAG TWV KIVATHPWY PE dUO TaXUTNTES TTEPIOTPOPNG
(xaunAA TaxutnTa-uwnAn TaxuTnTa).

6.6 AZODAAEIEZ
6.6.1 svika

O1 ao@daAeieg ToTTOBETOUVTAI OTO YEVIKO TTiVOKA OIAVOMNG TNG NAEKTPIKAG
EYKATAOTAONG KAl TTPOCTATEUOUV TNV NAEKTPIKN EYKATAOTAON ATTO TIG ETTI-
KivOUVEG EVTAOEIG UTTEPPOPTWONG KAl BPAXUKUKAWMATOG, TTOU EVOEXETAI
va eNpavioBouv oTnv NAEKTPIKA eykaTtdoTaon.

270 oxAua 6.6.1 OnUEIWVETAI N YEVIK OOCQ@AAEIO KOl Ol MEPIKEG
ao@AAcieg.

H vevikrl ac@aAeia TOTTOBETEITAI OTN YEVIKN YPAPMN Tpo®odoaiag Tng
NAEKTPIKAG EYKATAOTOONG KAI Ol HEPIKEG AOPAAEIEG TOTTOBETOUVTAI OTIG ME-
PIKEG YPAUMES TPOPODOCIAG HIAG NAEKTPIKAG EYKATACTAONG.
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Mepikég
A0QAAEIEG

levikA
ao@daAcia

ZxAua 6.6.1 evikog mivakag diavouns

6.6.2 BpaxXUKUKAWMA, UTTEPPOPTWON

BpayukUKAwpa ovopdadeTal To KUKAWUO TToU £XEI TTOAU JIKpr avTioTaon (Bpa-
XU = JIKPO). Z& pia NAEKTPIKA eykaTaoTaon, otav éABouv o€ emmagr dUo peu-
pato@opa anpeia, Tou BpiokovTtal uTTo Taon (TT.X. onuEio eAong Kal onueio
OUDBETEPOU) KaI N NAEKTPIKA AVTIOTACN TTOU TTOPEUPRAAANETAI OVAPETA TOUG Eival
MIKPH (6TTWG cupBaivel ue TNV avTioTaon Twv aywywy @Acng Kal OUSETEPOU),
TOTE N €vraon Tou pelpaTtog Ba eival peyaAn, ouugwva pe 1o Nopo Tou Ohm:
I = U /R. Auti| n évtaon ovouddetal évracon BPaXUKUKAWMOTOS Kal gival
€mikivduvn yia TRV TPOKANoN TTupKayidg, Adyw TnG BepUOTNTAG TTOU QVO-
TITUooeTal atrd TN PEYAAn £viaon Tou NAEKTPIKOU peUpaTog (@aivouevo Jouer).

Y1ep@optwon N utrepévraon ovouddetal n peyaAlTepn éviaon Ael-
TOUPYIOG TNG NAEKTPIKAG EYKATAOTAONG, CUYKPITIKA PE TNV €VTOOHN KAVOVI-
KRG AsiImoupyiag.

H ac@dAcia otnyv TTEPITITWON BPAXUKUKAWPOTOG DIOKOTITEI TN PEUUATO-
00TNON TNG NAEKTPIKAG EYKOATAOTAONG O€ EAAXIOTO XPOVIKO dIGACTNUA.

2€ TTEPITITWON UTTEPPOPTWONG, N acPdAcia Ba dIAKOWEI T PEUPATODO-
TNON TNG NAEKTPIKAG EyKATAOTAONG, AvAAoya UE TO PEYEBOG TNG UTTEPPOP-
TWONG Kal TO XPOVO KATA TOV OTToi0 auTr] (N UTTEPYOPTWAON) CUVEXiCel va
UTTAPXEI OTOUG aywyouUg TPOPOodOaTiag.
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6.6.3 Eidn ac@alisiwv

O1rwg @aiveral oto didypaupa 6.6.3 o1 ac@aAeieg dlakpivovTal o€ dIGPopa
€idn.

| EIAHAZOQAAEION |
A. ANAAOTA ME TON TPOMO | | B. ANAAOTA ME TON TPOMO . ANAAOTA ME THN

AEITOYPTIAS ZYNAEZMOAOTIAZ ONOMAZTIKH TOYZ ENTAZH
(oe A)

L AYTOMATES L» MONOGASIKES Le]
@

»  THZH: > TPIGATIKES
KA.

Aiaypappa 6.6.3 Eidn aocpalsiwyv

® O1 auTOPaTEG AOPAAEIEG DIOKPIVOVTQI OE:
— MOVOQAOCIKEG (wToypagia 6.6.3.a) Kal o€

— TPIPACIKES (pwToypagia 6.6.3.03).

Pwroypagia 6.6.3.a Movopaaoikn dwroypagia 6.6.3.8 Tpipaoikn
aurouarn ac@dAsia aurouarn aceaAsia
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® Q1 aopadAcieg TAENG diakpivovTal O€:

BidwTég (pwtoypagia 6.6.3.y),
MaxaipwTég (pwToypagia 6.6.3.0) kal

KuAivopikég (pwToypagia 6.6.3.€).

dwroypagia 6.6.3.y dwroypagia 6.6.3.5 Pwroypagia 6.6.3.€
Bidwrn acpdAsia Mayaipwrny acpdaicia KuAivépikn aocpdAsia

® O TUTT0G TWV BIdSWTWV ACPOAEILV gival eupUTEPA YVWOTOG, YIATI
TOTTOBETEITAI WG YEVIKA QOQAAEIO OTO YEVIKO TTiVOKA dIAVOMNG MIOG
KaToIKiag.

® H Bidwtn aceaAeia TrepIAauBavel Ta €€ MEPN: TTWHA, TTPOCTATEU-
TIKO KAAUPMQ, Quaiyyl, uRTpa kai Bdon (ewrtoypagia 6.6.3.7).

Pwroypagia 6.6.3. Ta pépn piag BIOwWTNS acedAsiag
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6.6.4 MpocdiopIoog TNG KATAAANANG ACQAAEING YIO MIO YPOMMNA
TpOPOdOoUiag

2NMEPA Ol KAVOVIOMOI ETTITPETTOUV TN XPNOIKMOTTIOINGN GOQAAEIWV UE OVO-
MaOTIKA €vTaon TO TTOAU ion PE TN PEYIOTN ETTITPETTOPEVN EVTAOT TWV AyW-
ywv. MaAaiétepa o TPoodiopIoudg TNG KATAAANANG ao@dAciog yivoTav e
Baon Tov Trivaka 6.6.4.

Mivakag 6.6.4 [Mivakag oroixeiwv yia Tov mpoodiopioud TNS KaraAAnAng acpdisiag

Ailatopn MéyioTn Quoiyyi Bdoeig Xpwpa deikTn
aywyou €. éviaon | ao@dAeiag | aoc@daleiag (A) Kal UATPAG
(mm?) (A) (A)
1 11 6 TPACIVO
1,5 14 10 KOKKIVO
2,5 20 16 (20) 25A 500V YKpI
4 25 20 (25) MTTAE
6 33 25 KiTpIvO
10 43 35 paupo
16 60 60 (63) 63A 500V 4aoTTpo
25 83 63 XOAKOXPpWUO
35 100 80 100A-500V aonui
50 125 100 FoAiGo KOKKIVO

‘ OAHTIA: Moté dev TTPETTEI TO TNKTO VANA TOU PUOIYYIOU HING
ao@AAglag, OTav KaEgi, va avTIKATAOTAOEI pe oTro108NTTOTE
AeTTTO OUPMOTI®IO | AAOUUIVOXAPTO, YIOTI TOTE N ACPAAEIN

MoOvo TTpooTacia dev rapéxel. Mavrore Ba avrikabioTaral To
KapEVO uoiyyl uE AAAO TNG iB10G OVOMAOTIKAG EVTaONG.
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6.7 PEYMATOAOTEZ - PEYMATOAHNTEZ
6.7.1 Tevikd

O1 peuPaTOdOTEG-PEUPATOAATITEG ATTOTEAOUV BIATAEEIC yIa TNV TPOPOdATNON
QWTICTIKWY CNMEIWY, NAEKTPIKWY CUCKEUWYV KAl INXAVWYV, TWV OTToiwY aTral-
TEITAI oUXVA N oUVOEDT Kal ATTOOUVOECH TOUG aTTd TN YPOWUUN TPoYodoaiag.
KaBe TUTTOG peupaTodoTn (TTpida) avTIOTOIXEI O€ CUYKEKPIPMEVO TUTTO
PEUPATOAATITN (PIG).
O1 peupaTodOTEG-PEUPATOANTITES DlakpivovTal o€ dIdQopa €idn, avalo-
ya JE:

d. To UAIKO KATAOKEURG TOUG TT.X. TTAGGTIKOI-HETAAAIKOI

B. Tn oTeEyavoTNTA TOUG TT.X. KOIVOI-OTEYAVOI

Y. Tov TpOTTO TOTTOBETNOAG TOUG TT.X. XWVEUTOI-ECWTEPIKOI
0. Tnv ovouaoTIKA Toug évraon T1.X. 6A, 10A, 16A KTA.

€. Tnv ovopaoTikh Toug Tdon 1.X. 230V, 380V, 500V KTA.

6.7.2 Biopnxoavikoi peupaTodOTEG KAl PEUMATOANTITEG

O1 Biounxavikoi peupaTodOTEG-PEUMATONATITEG KATAOKEUAZOVTAI CUUPWVQ
ME TO €UPWTTAIKG TTPAOTUTTA TUTTOTTOINONG £TO1, WOTE OAO TA PnXavruarta
Biounxavikng xprnong, TTou KATtaokeuddovTal OE PIo EUPWTTAIKN XWPad, Vo
MTTOPOUV va xpnaipotroinBolv o’ 6An Tnv EupwTrn, Xwpig va uttapxel Tpo-
BAnua aAAayrg Twv PEUPOTOANTITWV.

dwroypagia 6.7.2.a Pwroypagia 6.7.2.8 dwroypagia 6.7.2.y
Eéwrepikdg Brounxavikog ®dopnrdég Biounxavikog ®dopntog Biounxavikog
peUUarodoTng PEULATOOO0TNS TUTTOU peuparodoTng — peuuaro-

utmmaiavrédag AQqmrTng rormou utraAavrédag
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2UPQWVA PE TA EUPWTTATKA TTPOTUTTA TUTTOTTOINONG, £XOUV KaBIEpwOEi

TTEVTE OIOPOPETIKA XPWHATA VIO TA TTEPIBANUATA TWV PEUNATODOTWV-PEU-
MaTOANTITWY, avaAloya Pe TNV TAon: MW yia Ta 24V, dotrpo yia Ta 42V,
KiTpivo yia Ta 110V, p1rAe yia Ta 230V kai KOKKIVO yia Ta 380V.

6.8

6.8.

MINAKEZ AIANOMHZ

1 Mevika

O1 Trivakeg d1aVONG HIAG NAEKTPIKAG £yKATAOTAONG BIAKPIVOVTAI, OTTWG
Non €xoupue yvwpioel oTnv TTapdypa@o 6.2 o€: yevikoUug TTIVOKEG KAl UTTO-
TTIVAKEG DIAVOMNG.

O yeVIKOG TTiVAKOG JIAg NAEKTPIKNAG EYKATAOTOONG ATTOTEAET TNV “KapdId”

me

OT.

NAEKTPIKAG £YKATAOTAONG Kal TTEPIAAUBAVEL:

10 A10KOTITN Ala@uyng ‘EvTaong, Tou SIaKOTITEl QUTOUOTA TN PEUMO-
T1000TNON TNG NAEKTPIKAG EYKATAOTAONG (YEVIKA YPAPMN) O€ TTEPITITW-
on d1a@uyn¢ (dlappong) TNG €vTaong.

TN YEVIKA a0 @AAEIA, TTOU DIAKOTITEI TN PEUPOTOBOTNON TNG NAEKTPIKNG
eykatdoTaong (YEVIKA YPAPUR), o€ TTEPITITWON BPAXUKUKAWUATOG 1
UTTEPPOPTWONG TTAVW OTN YEVIKNA YPAUUN.

TO YEVIKO SI0KOTITN TTOU TTAPEXEN TN dUVATOTNTA VA TTPAYUATOTTOINOEI
ME XEIPIOPO N BIAKOTTA KAl ETTAVACUVOEDN TNG YEVIKNG YPAUMNG TPOYO-
doaiag.

TO YEVIKO eVBEIKTIKO, TTOU TTAPEXEI TN dUVATOTNTA AVAYVWPIONG OXETI-
KA PE TO av BpiokeTal UTTO TACN N YEVIKA YPAPUN TPOPODOTiag.

TO MEPIKA EVBEIKTIKA, TTOU TTAPEXOUV TN DUVATOTNTA AvVAyVWPIoNG, OXE-
TIKG JE TO av BpiokovTal UTTO TAON Ol JEPIKES YPOAUKES TPOPOBOTiag.

TOUG MEPIKOUG SIOKOTITEG, TTOU TTAPEXOUV Tn duvaTdTNTA VA TTPayY-
paTtotroinBei pe xeIpIoo N SIOKOTIA KAl ETTAVACUVOEDT TWV PEPIKWV
YPOUUWYV TPOPod0oaiag.
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C. TIG HEPIKEG AOPAAEIEG, TTOU DIOKOTITOUV QUTONATA TN PEUPATODOTNON
TWV PEPIKWY YPAUPWY TPOoYodoaiag, Og TTEPITITWON BPAXUKUKAWUA-
TOG ] UTTEPPOPTWONG TTAVW OTIG UEPIKES YPAPMES TPOPODOUTiaC.

MEPIKO MEPIKES
EVOEIKTIKO  OOQAAEIEG

HEPIKOG YEVIKO
6|ch')'r|'Tr]g EVOEIKTIKO

YEVIKOG VEVIKA
AAE. BI10KOTITNG OCPAAEIn

Zyxnua 6.8.1 evikog mivakag S1avoung Liag NAEKTPIKAS EyKaTaoTaong
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6.8.2 Eidn mivdakwyv

Ol mivakeg dlavoung WIag NAEKTPIKAG EyKaTaoTaoNG dlakpivovTal o€ dIdgo-

pa €idn oupewva pe 1o diIdypauua 6.8.2

Aidypappa 6.8.2 Eidn mivakwyv

EIAH NINAKQN
\ A\
a. ANAAOTA ME B. ANAAOTA ME TH y. ANAAOTA ME TO
TO YAIKO OESH TOYS EIAOS THS
KATAZKEYHZ TOYS | | ETH AOMH MIAZ HAE- | | TENIKHS FPAMMHE
KTPIKHE TPOOAOIAS TOYS
ETKATASTASHE
MAASTIKOI L FENIKOI TIINAKES L MONOGAZIKOI
L»-|  METAAAIKOI YMOMINAKES TPIGASIKOI
5. ANAAOTA ME
TON TPOMO
TOMOOETHEHE
TOY:
L XQNEYTOI
EZQTEPIKOI
(EMITOIXOI)
e. ANAMAOTAME | _
TOEIAOSTON |
KATANAAQZEQN
oY TPOPOAOTOYN 2. ANANOTA ME
TH TETANOTHTA |
L TOYZ
KINHEHZ
L KOINOI
®QTIEMOY
STETANOI
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Emegnynoeig Tou diaypduparog 6.8.2

Ol yevikoi Trivakeg Tpo@odoToUv 0AOKANpPn TNV eykatdoTacon. O1 utro-
TTiVaKeg TPOPOOOTOUV PEPOG TNG EYKATAOTAONG 1 MIO NAEKTPIKI) CUOKEUN
1 NAekTpIKA pnxavnh (BAETe oxAua 6.8.2.a).

ZxAMa 6.8.2.a MMapaoratikh oxediacn Twv BACIKWVY OTOIXEIWY IAS NAEKTPIKAS
EykaraoTaong

O1 HOVO@AOIKOI TTIVAKESG XPNOIKMOTTOIOUVTAl VIO MIKPEG HOVOPATIKES
EYKATAOTACEIG WE 10XU PEXPI Kal 12 kW. PeuparodoTtouvTal pe pia @don
(L), Tov oudétepo (N) kai Tn yeiwon (PE). O1 Tpipacikoi TrivakKeg Xpn-
olgoTToloUvTal yia TPIPACIKEG EyKATAOTAOEIG. PeupatodoTolvTal Pe TPEIG
@aoeig (L, L, L,), Tov oudetepo (N) kai T yeiwan.

L p LLZ ,
N aywyog N aywyog
yeiwong yeiwong
Movogaaoikn TpipacikA
ypapur ypapun
Tapoxng Tapoxng

ZxAua 6.8.2.a Movopaoikog mivakag ZxAua 6.8.2.8 Tpipaoikog mivakag
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O1 e€wTepikoi Tivakeg (eTTiToIXOI) TOTTOBETOUVTAI ETTI TOU TOiXOU ((PW-
Toypa@ia 6.8.2.a) KAl 01 XWVEUTOI TTiVOKEG TOTTOBETOUVTAI HETQ OTOV TOIXO,
“TPOOWTTO” PE TO £TTiXpIoHA (QwToypagia 6.8.2.3).

Pwroypagia 6.8.2.a EEwrepikoi, mAa- dwroypagia 6.8.2.8 Xwveuroi,
OTIKOI, KOIVOI (Un oTeyavoi) mivakes TAQOTIKOI, KOIVOI (Un OTEYavoi) TTivakes

O1 oteyavoi Trivakeg gival KardAAnAol yia uypoUug Xwpoug f Kal Xw-
POUG UE uypacia (pwToypagia 6.8.2.y).

dwroypagia 6.8.2.y Erriroixol, TAaCTIKOI, OTEYaVOI TTiVAKES
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Zz
NEPIAHWH
Z ® H peupaTtoddtnon Twv NAEKTPIKWY EYKATAOTACEWYV YiveTal
amo N A.E.H pe didgopa €idn Trapoxwy (evaépia-uttoyela,
Movo@aaoikn “01” “02” “03” “04” “05”-Tpipaacikn “17, “27, “3”,
li4”’ “5”, “6”).
Mia nAekTpIKA eykaTtdoTaon atmmoTeAsiTal ammd TNV KUPIa PO TPOQOo-
000iag, TO YEVIKO TTiVaKA, TOUG UTTOTTIVAKEG OIAVOUNG, TIG MEPIKES YPOU-
MEC TpoOodoaiag, Ta GWTIOTIKA onueia, TIG NAEKTPIKEG OUOKEUEG, TIG
NAEKTPIKEG PNXaveEg, TIG SIOTALEIS yeiwong, Ta Opyava TTPOCTACIAg, Ta
opyava gAéyxou, Ta eCapTApaTta Kal Ta UAIKG. Ta oToixeia piag eykata-
oTaong oxediadovTal e TUTTOTTOINPEVA NAEKTPOAOYIKG GUBOAQ.

YT1apyouv did@opa €idn aywywy, TToU £EUTTNPETOUV TIG KATOOKEUGOTIKEG
amrartioelg Twv EHE. Ta xapaktnpioTiké aToixeia evog aywyou gival n Tu-
TTOTTOINUEVN OVOUaoia, N SIATOUR, TO XPWUA Kail TO UAIKO TG HOVWONG TOUG.

MNa TNV TOTTOBETNON KAl TNV TTPOCTACIA TWV AyWwYyWwV XPNOIKJOTIOIoUVTal
OWANVeG, ol otroiol dlakpivovTal o€ didgopa €idrn, avaloya pe 1o UAIKO
KOATAOKEUNG, TIG dIA0TACEIS Kail TN dIaNOP@PWOT] TOUG.

O1 BIaKOTITEG HIaG NAEKTPIKAG eykaTAoTaong dlakpivovTal € SIOKOTITEG
QWTIOPOU, TTIVAKWY, ETTAYYEAUATIKNAG-BIOUNXAVIKAG XPAONS KAl O€ QU-
TOUOTOUG OIOKOTITEG.

O1 ao@aAeieg xpnoipoTToloUvTal yIa TNV TTPOCTACIA TWV YPANPWY TPO-
@0000iag, Og TEPITITWON PPAXUKUKAWMATOG 1 UTTEPQOPTWONG Kal Oi-
akpivovtal og did@opa €idn, avaloya Pe Tov TPOTTO AgIToupyiag, Tov
TPOTTO CUVOECUOAOYIOG KAl TNV OVOUOGTIKH TOUG £vTaon.

O1 peUPOTOdOTEG KAI OI PEUPMATOAATITEG XPNOIKOTIOIOUVTAl VIO TNV TTa-
POJIKA Awn peUPaTOG ATTO TNV NAEKTPIKN eykKaTtdoTaon Kai dlaKpivo-
V1Ol 0€ OIAPOPES KATNYOPIES, avaAoya PE TO UAIKO KOTAOKEUAG TOUG, TN
oTEYAVOTNTA TOUG, TOV TPOTTO TOTTOBETNOAG TOUG, TNV OVOUAOTIKI TOUG
£€vTaOon KAl TNV OVOPOOTIKA TOug TAon.

O1 Tivakeg atroTEAOUV TO KEVTPIKO ONUEIO PIOG NAEKTPIKAG EYKATAOTO-
ong. MepidapBavouv 1o AlokoTrTn Alaguynig ‘Evraong (A.A.E), Tn yeviki
AOQAAEIA, TO YEVIKO EVOEIKTIKO, TO YEVIKO OIOKOTITN, TOUG UEPIKOUG Ol-
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1.

12.
13.

OKOTITEG, TIG MEPIKEG AOPAAEIEG KAl TO PEPIKA EVOEIKTIKA Kal OlOKPivVO-
vTal o€ SIAPOPES KATNYOpPIEG, avaAoya PE TO UAIKO KATOOKEUAG TOUG,
N B€0n TOoug OTn dOMN MIAG NAEKTPIKNG €YKATAOTAONG, TO €i00G TNG
YEVIKAG YPOUMNAG TPOPodOoaiag Toug, Tov TPOTTO TOTTOBETNOTG TOUG, TO
€i00¢ TWV KATAVOAWOEWY, TTOU TPOPODOTOUV Kal TN OTEYavOTNTA TOUG.

EPQTHZXZEIZ

2€ TTOI0UG XWPOUG BEV ETTITPETTETAI N TOTTOBETNOT TOU JETPNTA NAEKTPI-
KAG EVEPYEIQG;

. TiyvwpileTe yia TN JOVOQACIKI KOl TNV TPIPACIKA TTapOXH 0G0V apopd

N duvaToOTNTA PEUPATODOTNONG HOVOPACIKWY KAl TPIPACIKWY KATAVA-
Aoewy;

. Av éva ouvepyeio €xel péyiotn 10x0 Aeimoupyiag 15KVA, TTolov TUTTO

TTapoxns Ba eykataotioel n AEH kai yiai;

. MNoia eival Ta Bacika oToIXEIA PIOG NAEKTPIKAG EYKATACTAONG;

. Nwg ouvdeapoloyeital Eva atTAd NAEKTPIKO KUKAWA, TO OTTOIO ATTOTE-

Acital a11é éva QWTIOTIKG onpeio Kal évav attAd dIAKOTTTN yid TO XEIPI-
OO TNG AeIToupyiag Tou QWTIOTIKOU oneiou;

. Moia €ival n xprion Twv aywywv Kal g€ TToloug TUTToUG dlakpivovTal,

. MNoigg givail o1 dlo@opég piag oeIpidag ato éva KAAwdIOo;

. Moia gival n xprion Twv CwAAVWY Kal € TToI0UG TUTTOUG SIOKPIVOVTAI;
. TiyvwpiceTe yia Ta €idn Twv JETAANIKWY CWANVWY;

. Moia gival n xprion Twv SIOKOTTTWY KAl O€ TTOIEG KATNYOPIES dlaKpivovTal;

. Moia givail Ta €idn dIaKOTITWY WTICUOU Kal N XpHon Toug, avaloya e

TIG dUVATOTNTEG XEIPIOUOU, TTOU TTAPEXOUV VIO T AEITOUPYIa TwV QuWTI-
OTIKWV OnUEiwy;

Mola gival Ta €idn dIOKOTITWY TTIVAKWY Kal N XprRon Toug;

Moia gival n xprion Twv ac@aAeiwy Kal o€ TTola €idn diakpivovTal;
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14. Mola €ival N xpAon TwV PEUPATODOTWV-PEUPATOANTITWY KAl OE TTold
€idn diakpivovral;

15. MNoia oToixeia TepIAaPBAvEl 0 YEVIKOG TTiVaKAG OIAVOUNG MIAG NAEKTPI-
KRG EYKATAOTOONG KAl TTOIA €ival N XPrion Toug;

16. Z¢ Troia €idn diakpivovTal o1 TTVAKEG DIAVOUNG MIAG NAEKTPIKAG EYKO-
TdoTaong;
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EIZArQrH

O avBpwTrog xpnaiyoTrolei kABe PEpa, TOUAAXIOTOV pIa Qopd, éva aTTé Ta
OTOIXEIO YIaG NAEKTPIKAG EYKATACTAONG.

ATTO auTo TTPOKUTITEI OTI UTTAPXOUV TTOAAEG TTIBAVATNTEG, AV N NAEKTPIKA
eyKataoTaon Oev TTapEXEl ao@AAEIa KATA TN XPAON TNG aTTd Tov AvepwTro,
va TTPOKANBOUV NAEKTPIKA ATUXNHATA.

Ma TNV ammo@uyn TwV NAEKTPIKWY OTUXNUATWY TTPETTEI VO TOTTOBETOU-
VTOI OPICPEVEG BIOTALEIG TTPOOTACIAG OTIG NAEKTPIKEG EYKATACOTACEIG KAl O
AvOpwWTTOG va XPNOIUOTIOIEI T OTOIXEIQ WIAG NAEKTPIKNG EYKATAOTOONG ME
TETOIO TPOTTO, WATE VA WNV TTPOKAAOUVTAI NAEKTPIKG ATUXAUATA.

.> Emidiwképevol oTo)OI:

Me Tn cupTTAfRpwaon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:

M/ Na yvwpileTe Tov KivOuvo TNG NAEKTPOTTANEIOG e 1I81aiTEPN EUPacn
oT0 Bdvarto, TTou PTTopEi va TTPOEANBEI aTTd QuTHV.

E/ Na yVwpileTe TOUC TPOTIOUC TIPOCTACIAC VIO TNV ATTOQPUYR TNS NAE-
KTPOTTANEiag Kal TIG TTpWTEG BoNBEIEG, TTOU TTPETTEI Va TTapacXeBouy,
O€ TTEPITITWON NAEKTPOTTANEIaG.

E/ Na avayvwpileTe Kai Vo TTEPIYPAPETE TIWS KATAOKEUGZETAI pIat KOAR
yeiwaon.

M/ Na avayvwpieTte Kal va TTEPIYPAPETE TIG OIOTALEIS KAl TO HECQ TTPO-
OTOOIAG, TTOU XPNOIYOTTIOIOUVTAI VIO TNV AOQAAEI TwV avOPWTTWY
KOl TWV EYKOTAOTACEWV.
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7.1 HAEKTPONAHZ=IA

7.1.1 Opiopo6g TNG nAekTpoTTANnSiag

H xprion Tou NAeKTPIKOU PEUUATOG VIO OAEG OXEOOV
TIG OUYXPOVEG aVAYKEG TOu avBpwTTou gival TTAéoV
avaykaia. To NAekTpIKO peupa gival xproigo, aAAd
Kal ETTIKIVOUVO.

To avBpwTTivo cwpa gival KAAGS aywyog Tou nAe-
KTPIKOU peUpartog. Etropévwg, av o dvBpwtrog €ABel
o€ MA@ Pe U0 onpeia, HETAGU TwV OTTOIWV ETTIKPOTEI
NAEKTPIKN TAoN (S1apopd duvapikoU), TOTE Ba TTEPATEI
NAEKTPIKOG peUUO PECT ATTO TO AVOPWTTIVO GWHA.

2€ OPIOPEVEG TTEPITITWOEIC TO NAEKTPIKO peUpa
TT0U B0 TTEPATEl PEOA ATTO TO AVOPWTTIVO GWHA TTPO-
KOAgi duopeveig emOPAoEeIg £wg Kal To BdvarTo.

‘ HAekTpoTmAngia gival n emikivdouvn mpoofoAn
O TOU aVOPWITIVOU OPYOVIOUOU OTT6 TO NAEKTPIKO pEUMQ.

7.1.2 Opia emKIVOUVOTNTAG TAONG-EVTAONG

H nAekTpIKr avTioTaon Tou avBpwITIivou CWHATOGS ival HETARANTH Kal TTOI-
KIAAEl aTTO pEPIKES XIANIADEG ohm (Q) pExpr 1.000Q (av gival uypd 1 1dpw-
MEVO TO avOPWTTIVO CWUA).

H 1R Tng évtaong Tou nAekTpikoU peupatog (1) Tou Ba repdoel péoa
a1Té TO AVOPWTTIVO WA, TTPOadIoPICeTal aTTO TN OXEON

I:% No6pog Tou Ohm

otmou U egival n téon, KaTw atrd Tnv otroia Ba Bpebei o avBpwTTog Tn
OTIYMN TOU NAEKTPIKOU OTUXNMOTOG Kal
R eival n avriotaon, Tou €xel To avBpwTTivo owpa (o€ Q).

H évraon Tou nAekTpIKOU peUPOTOG YiveTal TTIKIVOUVN, 6TV {ETTEPATEI
Ta 30mA.

‘Evraocn 30mA utropei va repdcel yéoa atrd To avBpwTTivo CWHA O€
OId@OopEG TTEPITITWOEIG TT.X. O) AV TO avOPWTIIVO CWHA €XEl avTioTaon
1.666Q kal Bpebei oe dUO onueia, oTa oTroia emikpaTei Taon 50V 1 B) av
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TO avBpwWTTIVO cwa £xel avTiotaon 7.666Q kal Bpebei oe dUo onueia oTa
oTroia etkpartei Tdon 230V.

‘ET01 TTpO0BIOPIOTNKE OTI N TAON TOU NAEKTPIKOU PEUPATOC YiVETAI ETTI-
Kivduvn, otav Eetrepdoel Ta 50V.

KOTAoTOON
TOU avBpwITIvou
oWPaTOG
AvtioTaon 1.000Q 10.000Q
Taon 230V 230V
‘Evraon 230mA 23mA
AtTotéAeopa OANATH®OPO | AIZOHZH MONOY

7.1.3 Emdpdaoeig TOu NAEKTPIKOU PEUPATOG OTO AVOPWITIVO CWHA

2TOV TTivoKa TTOU aKOAOUBEI onueIvovTal Ol ETTIOPACEIC TOU NAEKTPIKOU
PEUPATOG GTO AVOPWTTIVO CWUA, O OXECN PE TNV £vTaon, TToU Ba TTEPATEl
Méoa atrd auTo.

ZNUEIWOEIG:

a) Ta oToixeia Tou TTivaka avagépovtal o€ Tdon dvw Twv 50V, TTou B¢-
WPEITaI ETTIKIVOUVN.

B) Ztov mivaka TTapatnpouue 0TI, 600 PEYaAUTePN €ival n éviaon, TO00
duopevéaTePN gival N TTidOpPACN GTO AVOPWITIVO CWA.

y) Ta gToixeia Tou TTivaka 1I0XU0UV yIa XWPOUG PUE CUVNBICUEVES OUVON-
KeS (ENPOG XWpPog pe OATTEdO aTTd HOVWTIKO UAIKO).

0) Z& XWPOUG ME TTIo €TTIKIVOUVEG OUVONKES (UypoUG-Bpeyuévoug), ol
€MOPACEIG GTO AVOPWITTIVO CWHA YivOovTal OUOUEVECTEPEG.

€) Emiong, 10 péyebBog TNG nAekTpottAnéiag eCaptdral amd 10 XpOvo
ETTAPAG TOU AVOPWITTOU PE TO PEUPATOPOPO onueio. Ooo peyaAuTe-
POG gival 0 XpOVOG ETTAPNG, TOOO OUOUEVEDTEPEG Eival Ol ETTIOPACEIG
TOU NAEKTPIKOU PEUPATOG OTO AVOPWTTIVO CWHA.
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1-10mA * Oplo aiocbnong

10-30mA o ZUC:%Géc:/rc])guwv

® >00TTacn HUWV

30-50mA ® [16vog
* Aopuéia

* MapdaAuon
¢ [16vog
50-100mA * AppuBpia otn

Aermoupyia
NG KapdIdg

* Emikivduvn
Kkapdlakn

100-200mA TIPOCROAN

® ETTIKivouva
gykaopara

° Qavarneodpa
KapdIOKH TTPOCROAN
200mA ka1 avw

° Qavarneodpa
eTmKivouva eykauuaTa
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7.2.1 MNpwreg evépyeieg o€ TEPITTTWON NAEKTPOTTANSiag

10

AlakOWTE OPETWG TNV TTAPOXN
NAEKTPIKOU PEUPOTOG ATTO TO
YEVIKO BIOKOTITN.

20

2 € TTEPITITWON TTOU TO aTUXNUA
NG nAekTPOTTANEiag éxel yivel o€
uTTaiBpIo xwpo, amd BAGRN Tou
dIkTUOU diavopng Tng AEH, agpou
ATTOPOKPUVETE W’ €va aTeyvo EUAO
TO NAEKTPOPOPO KAAWSIO aTrd TO
B0pa, povTtioTe va €1doTroinOei
TO ypnyopoTepo Kal n AEH.

30

ATro@UyeTE KABE PETOPOPA N
peYAAn peTakivnon Tou BUpaTog.

40

ApxioTe apéowg TN HEBOBO TNG
TEXVNTAG avatrvong. Av 1o BUpa
€x€l XAOoel TIG aIgBROEIg ToU, punv
TTIPOCTIAONOETE VO TOU DWOETE
val TTIEL

50

®dpovrioTe kKaTTO0I0G AAAOG Va €150~
TTOINCE€I TO TTANCIEOTEPO VOO OKO-
peio 1} kATTOI0 YIATPO 1) TO OTABUO
MpwTwv BonBeiwv.

MAPATHPHZEIZ - TPOXOETEZ OAHIMIEX
a) Mo va unv Kivduveloouue aAAG Kal yIa va UTTOPECOUE Va BonBrooupe
£va NAEKTPOTTANKTO ATOUO, TTPETTEI VO DIATNPACOUE TNV WUXPAIUIA YOG,
B) Av dev uttdpyel TPOTTOG TaxXUTaTNG OIOKOTTAG TNG TAONG OTO TUAUA
TNG €YKATAOTAONG, OTTOU £YIVE TO ATUXNMUA, TTPETTEI VA OTTOMAKPU-
VOUE TO BUpa atrd To pEUPATOPOPO CNEIO.
dpovTifoupe va TTOTACOUPE O€ KATIOIO JOVWTIKO UAIKO Kal JE éva OTe-
yVO EUAO 1 PE OTTOIOONTIOTE POVWTIKO UAIKG TO OTTOI0 TTPOCPEPETAI EKEIVN
N oTiyun (AGoTIXO, XapTi, TTAACTIKO K.ATT.), OTTPWYXVOUUE TO BUQ, yia va
QTTOKOAANBEI aTTO TO PEUPATOPOPO CNEIO. ZTNV avaykn, Tpaldue To BUua
atrd Ta pouxa Tou, av gival oTeyvd, TUAyovTag ouyXpovwg, yia ao@dAcia,
Ta XEPIA JOG PE APKETO XOPTi 1) aTEYVO UQACHQ.
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7.2.2 Mpwrteg Pon0deieg o€ TEPITTTWON NAEKTPOTTANSiag

Avaloya pe Tnv emidpacn Tou NAEKTPIKOU peUPATOG, TTPETTEI va 060UV
oTov TTaBovTa ol KAaTAAANAES TTPWTEG BonBeleg, OTTWG ONUEIWVOVTAI GUYKE-
KPIMEVD TTAPAKATW:

Ao uiia-TrpooBoAR TOU AVATTVEUOTIKOU CUCTAMATOG- SI0KOTTA
TNG AVOTTVONG:

EmBaAAeTal n arokatdoTaon TG avaTivor|g Tou TTaB0vVToG e TEXVNTA
OQVOTTVOR, TTOU TTPETTEI va TOU TTPooPepBei, 600 To duvaTod, TaxuTEPA.

H texvnTtA avatrvor], TTPETTEl VO CUVEXIOTEN, yia 600 XpOvo XpeladeTal,
MEXP!I VO eTTAVEANDEI N KAVOVIKI avaTrvor] Tou TTaBovTog. MNa Tig pyeboédoug
TEXVNTAG avaTTVOAG BAETTE OTNV TTOPAYpPaPo 7.2.3.

EykaUpaTa eCWTEPIKA N Kal EEWTEPIKA, AOYw TOU BepHIKOU
ATTOTEAECUATOG TOU NAEKTPIKOU PEUHATOG:

Ta e¢wTePIKA eykaupaTa BepatrevovTal Pe 1o ouviAon TpoTro. MNa eykau-
paTa Bapidg pop@ng, TTIBAAAETAI N HETAPOPA TOU TTABOVTOG OTO TTANCIE-
OTEPO VOOOKOEIO.

Ta eowTePIKA eykaupaTa gival Ta TTAEOV €TTIKivOUvVaA yIa TO avOpwTTIivo
owua, O10TI TTPOCRAAAETAI TO PUIKO KAl TO KUKAOPOPIAKO GUGTNHA.

EmBAaAAeTal N peTa@opd Tou TTaBOVTOG OTO VOGOKOEIO TO GUVTOUOTEPO.

MpooBoAn Tng kapdidg (Mapuapuyn)

Eival n mAéov emmikivduvn eTTidpaacn Tou NAEKTPIKOU peUUATOS. To CUUTITW-
Mo a1o TV €TTidpacn auTr ovopddeTal Kail Ivaikri cuoToAr 1) Mapuapuyr).

H kapdid dev gival o€ BEon va KUKAOQOPROEI TO aipa Kal n meavotnta
Bavdrou eival peyan.

H petagopd Tou aoBevr) aTO VOoOoKOouEio gival ammapaitntn o€, 660 TO
ouvaTtdv, JIKPOTEPO XPOVO.
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7.2.3 MéBodol TeXVNTAG avaTTvong

Ymrapxouv duo péBodol TEXVNTAG avatrvorg: n uEBodog “otoéua e otéua”
Kal N péBodog “Nilsen”. Ta TNV ATTOTEAEGUATIKI EQAPUOYH TOUG OTTAITEITAI

TTponyouuevn e€doknon.

1n Mé0odog “oTopa pe oTONA”

TotroBeTOUPE TO BUPA OVACKEAD

JE TO KEPAAI TOU EAAPPA YUPICHEVO
TTPOG T TTOW.

Bdadoupe 10 éva xEpI pOG OTO
METWTTO Kal TO GAAO OTO Ao TOU
TTABOVTOG KAl OTTPWYVOUUE EAaPPG
TO KEQAAI, WOTE va EABEI TTPOG Ta
TTiow.

10

3TN OUVEXEIQ, JE TO Eva XEPI
avoiyoupe Ta ocayovia Tou,
BdadovTag 10 X€PI MG OTO OTOUA
20 TOU, Kal € TO BAAO XEPI KAgivOoupE
Ta pouBoulvia Tou. EAEyxoupe av
N YAWooa £Xel PAEEl TN GAPUYYIKH
KOIAOTNTO.

Maipvoupe BaBiG avartrvor] kal 0Tn
ouvéxeia BAdoupe To OTOPA PAG VO
€PATITETOI OTO OTOUA TOU
TaBdévTog. Puodpe Tov aépa Tou
avatveloaue oTo BUQ,
TIPOCPEPOVTAG TOU TEXVNTH
QVOTIVOR.

ATTOpOKPUVOUNE TO OTOPA Pag aTTo
TO OTOHA TOU TTABAVTOG Kal
QVOTTVEOUE EaVa.

30

H diadikacia authy eTTavaAapBaveral
OUVEXEIQ JEXPI VO ETTAVAQEPOUNE
TNV avarvor| gTov TTaddvra.

H eiomTvon Kai ekTTvon Tou aépa
TIPETTEN VA yiveTal o€ 0TaBEPOUG
XPOVOUG Kal Je ouxvotnTa 12 opég
TO AETITO. 12 popéc o€
1 AeTTT6.

40
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2n Mé06odog “Nilsen”

10

TomroBeTOUUE TO BUPA PTTPOUMUTA.
Bdadoupe 1a Xépia Tou TO £va TTAVW
OTO GAAO KOl AKOUMTTAME TO KEQAAI
TOU ETTAVW OTA XEPIA TOU.

To ke@dAI Tou Ba TTPETTEl va ival
TEVTWMEVO Kal TO OTOUO Tou Ba
TIPETTEI VO UNV £XEI €A TITTOTA.

H yAwooa Tou Ba TrpéTrel va gival
£€¢w aTré 10 OTONA.

20

TotroBeTOUE TIG TTAAGUES TWV
XEPIWV PAG AVOIKTEG, OTNV TTAATN
Tou TTaBoévTog. To onueio
TOTTOB£TNONG €ival KATW aTTO TN
vonTr yPAuunA TTou oxnuaTti¢ouv ol
HOOXAAEG TOU.

Méoupe oTaBepd pe TIG TTAAAMEG
TWV XEPIWV PAG TNV TTAGTN TOU.

30

3TN OUVEXEID TTIAVOUNE TOUG
AYKWVEG TOU KAl TPABAE TTPOG Ta
EUTTPOG WE TNV KivNon TOU CWHATOG
Jag Ta XEPIQ TOU.

H kivnon autr yiveral, xwpig va

KaTaBAAoupE HEYGAN puikh duvapn.

Me Tnv Kivnon auTh emTuyxavouue
TNV TEXVNTN €I0TTVOI| TOU
TTaBovToG.

40

H diadikacia auTn
emavaAapBaveral ye ouxvotnta 12
POPEG TO AETTTO.

O puBuodg TNG TEXVNTAG AVATTVORG
TpéTel va diatnpnBei o idiog.

H 1exvnTA avatvon Ba TTpETTel va
OUVEXIOTEI, yIa 600 XpOVo
XPEIACOEI.

12 @opég o€
1 AeTrTo.




KINAYNOI AMO TO HAEKTPIKO PEYMA 217

7.3 AIATAZEIX KAl MEZA MNMPOZTAZIAZ ANO THN HAEKTPOMAH=IA
7.3.1 MpoAnTrTikd YETPA YIO TRV ATTO@UYN TG NAeKTpOTTANSiag

HAekTpIKA pévwon

2€ MIa NAEKTPIKA OUOKEUN 1 UNXaVA, Ta UNXavAUATa TTou BpiokovTal utro
Tdon KATd TNV KAVOVIKA AEITOUpPYia TNG OUOKEUNG 1 TNG MNXAVAG (TT.X. O
NAEKTPOKIVNTIPOG) ATTOPOVWVOVTAl atro Ta eEWTEPIKA HETAANIKG pEpn TNG
OUOKEUNG i TNG MNXOVAG ME TNV TOTTOBETNON MOVWTIKWY UANIKWYV. (OXAUa
7.3.10)

MNa TpoaBeTn ac@daAeia, éTav XPNOIKMOTTOIOUPE £Eva @oPNTO NAEKTPIKO
epyaAcio (6TTwG auTd TTou Qaivetal oTo oxAua 7.3.1a), TTPETTEI TO £SWTEPI-
KO PEPOG Va gival atrd JOVWTIKO UAIKG. 2€ QUTAV TNV TTEPITITWON TO PopNTO
NAEKTPIKG epyaleio £xel BITTAR poévwon. H JITTAN povwon CNUEIWVETAI PE

TO oUMBOAO: |:|

Ma v ammopuyn atuxnuatwy NAeKTPOTTANEiag, éTav XPnoIUOTTIOIoUE
(4 ayopddloupe) Eva @opnTo NAEKTPIKO €PYOAEIO, HIa NAEKTPIKA CUOKEUN N
MIO NAEKTPIKN pnxavr), TTPETTEl va EAEYEOUNE TA €ENG:

a) Tnv UtTapén SITTARG Hovwaong

B) Tnv kKaAR katdoTtaon TNG HOVWONG.

Mnxavikd HAekTpOKIVNTAPAG

pépog
Movwon XelpioTtrplo
NAEKTPOKIVNTHPO
Mévwon
XEIPIOTNPiou
E¢wtepikd
HOVWTIKO PEPOG
(TrTAOTIKO TTEPIBANUQ)

ZxAMa 7.3.1.a Popntd nAekTpikd epyaleio e diTAn uévwaon
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Meiwon Twv €EWTEPIKWYV PETAOAAIKWY HEPWYV TG OUCKEUNG 1 TNG
Mnxavng

Ta €€wTEPIKA HETAAAIKA PJEPN TWV CUCKEUWV I TWV UNXAVWYV TTPETTEI VO
ouvdéovTal e ToV aywyod yeiwong TNG NAEKTPIKAG eykatdoTtaong (PE). H
MOVWaON Tou aywyou yeiwang €XEl XPWHA KITPIVO JE TIPACIVN piya.

AUTO TO YETPO TTPOCTOCIOG TTPAYUATOTTOIEITAI VIO TNV OTTOPUYH OTUXN-
MATWV NAEKTPOTTANEIAG, aTNV TTEPITITWON TTOU Ba KATAOTPAPEI N HOVWO.

O11w¢ Ba doupe TTAPOKATW, OTO KEQPAAAIO TTOU QVAPEPETAI OTN YEiwon,
N MEYOAUTEPN €vTaon TTEPVA aTTO TOV aywyo Yeiwang Kal N JIKPOTEPN ATTO
TO AVOPWITIVO CWHA. ZUVETTWG, PE TN YEIWON TwV €EWTEPIKWV PHETAANIKWV
MEPWYV TNG CUOKEUNG A TNG INXAVAG TTEPIOPICETAI O KivOUVOG YIa TOV Av-
BpwrrO.

H ouvdeon Tou aywyou Yeiwong OTOV OKPOBEKTN YEIWONG TTPETTEI va
eAEyxeTal, av éxel: 1) xalapwoel i amoouvoeBei

2) OKOUPIACEI ] KATAOTPAPEI.

aywyoi
TpoPodoaiag
L N PE

aywyog
TTPOCTACIOG

€CWTEPIKO

METAAAIKO

HEPOG

ZxAua 7.3.1.8 ciwon eéwrepikou peTaAAIKoU pépous
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TotroBérnon AilakotrTn Ala@uyng ‘Evraong (A.A.E.) - avTinAekTpo-
TTANEIOKOG SIAKOTITNG

Av, yia k&trolo AOyo, €ABel o€ TTAPR PEUPATOPOPOG AYWYOS TPOPOSO-
Oiag PE TO CWTEPIKO PETOAANIKO NEPOG PIOG CUOKEUNG, TOTE Ba TTepdoel peu-
MO OTO €EWTEPIKO PETAAAIKO PEPOG Kal OTTO €KEN TTPOG TN YN €iTE HETa ATTO
TN Bdon TNG ocuokeung (av gival Kal auTh JETAAAIKN Kal akOUuuTrd oTo O4-
ed0) €iTe p€oa aTTd TOV AyWYO yeiwang (av €xel ouvdeDBEi oTn CUOKEUN).

H porj peuparog Tpog Tn yn ovoudletal diappon (f diapuyn).

Av n diappor| eBdacel kal Eerepdael TNV TN Twv 30MA (TTou Bewpeital
Oplo eTIKIVOUVOTNTOG YIa Tov AvBpwTro), T0TE 0 A.A.E. Ba diakoyel auTo-
HaTa TNV TPo@Qodocia TNG NAEKTPIKAG OUOKEURG 0€ EAAXIOTO XPOVIKO OId-
otnua (Trepitrou 0,2 sec). AnAadn, pe 1o A.A.E. e€acalileTal OT1, TNV TTE-
PITITWAN TTOU TO peUa SIGPPONAG TTEPATEI JETA ATTO TO AVOPWTTIVO CWHQ,
n TN Tou d¢gv Ba eival yeyaAuTepn atrd 30 mA.

H etoipdtnta Tou A.AE. Tpétrel va eAEyxeTal TTEPIOBIKA PE TO TTATHHA
€VOG PTTOUTOV, TToU BpiokeTal TTAvw Tou. OTav TECOUNE TO PTTOUTOV EAEY-
XOU-00KIUNG (test), T61e 0 A.A.E. TTpéTTel va DIAKOTITEl TNV TPOPODOTNGN
TNG NAEKTPIKAG eykaTaoTaong (BAETTE pwToypagia 7.3.1).

MNa va Tpo@odotrioouue TTAAI TNV NAEKTPIKY eyKaTdoToon, TTPETTElI va
ETTAVAPEPOUNE TO BIAKOTITN XEIPIOPOU, TTou BpiokeTal TTdvw oto AALE.
otn 8éon ON 1} Béon 1.

AAE.

Ixnua 7.3.1.y evikO¢ TTivakag piag NAEKTPIKAS EYKATaoTaons
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SOIaKOTITNG
XEIPIOOU
(ON - OFF)

MTTOUTOV
eAEyYoU - BOKIPAG
(TEST)

Pwroypagia 7.3.1 Tpipaoikés A.A.E.
FaABaviki atropévwon
2€ EYKATAOTACEIG XWPWV UYNANG €TIKIVOUVOTNTAG (CUPQWVA PE TOUG
Kavoviououg EcwTtepikwyv HAekTpikwv EykaTtaotdoewyv K.E.H.E.) emBaA-
AeTal N TPOPOdATNON TWV CUCKEUWY KAl TWV UNXAVWY VA YivETal JECO aTTO

petaoxnuatiot (M/Z). Mg autdv Tov TPOTIO (OTTWG QAIVETAI GTO OXMMG
7.3.1.0) €MITUYXAVETAI N ATTOQUYR ATUXNUATWY NAEKTPOTTANEIaG.

Mpiv To M/Z Meté 1o M/Z

M/Z

IxAua 7.3.1.8 aABaviki ammoudvwaon mnyns NAEKTPIKAS EVEPYEIQS



KINAYNOI AMO TO HAEKTPIKO PEYMA 221

‘ Mpoooxn! MNpétrel va éxoupe uTTOWN OTI BEV ATTOPEUYOUME TA
AaTuxXAMATO NAEKTPOTTANSiOG, AKOMA KAl OV UTTAPXEl HETAOXNOTI-
oTNG (6TTWG PaiveTal oTo oXMa 7.3.1.€) av ayyioupe Tautdxpo-

va Kal Toug 3Uo aywyoug Tpopodoaiag ueTd 1o M/Z (€§odog M/Z).

Meté 10 M/Z

M/Z

ZxAua 7.3.1.€ 2uvOrkeg nAekTpomAnéiag o€ Tepitriwaon yaABavikig amoudvwons
ZWOTH KATOOKEUN TNG NAEKTPIKNG EYKATAOTAONG

O1 NAEKTPIKEG EYKATAOTACEIG TTPETTEI VA YyivovTal CUPQWVA PE TOUG Ka-
VOVIOUOUG TWV ECWTEPIKWV NAEKTPIKWV EYKATOOTATEWV.

Tnv €uBUvnN yIa TNV KATOOKEUN KOl CWOTA AEITOUpYia TNG EYKOTACTAONG
avaAauBdvel o uTTEUBUVOG TTIOTOTTOINUEVOG EYKATAOTATNG NAEKTPOAOYOG.

KANONIZMO!
EZQTEPIKON
HAEKTPIKON

EI’KATAZTAZEQN
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EmmiAoyn kai cwoTA Xpron TwV UAIKWYV TNG NAEKTPIKAG EYKATACTAONG

Ta uAIkG TTOU Ba XpNoiPoTToINBoUV OTNV NAEKTPIKI EYKATACTOON TTPETTEI
Va €XOUV KOTOOKEUOOTEI CUP@QWVA UE T BIEBVA EUPWTTAIKA TTPOTUTTA TU-
TToTToinoNG Kal va £xouv trioTtoTroinBei atrd Tov EA.O.T. (EAAnvIKSg Opya-
vIopog Tutrotroinong). H xprion Kai n eykatdoTtacn Twv UAIKWY TTPETTEN va
YIVETOI TTPOCEKTIKA, WWOTE VA ATTOPEUYOVTal Ol POOPES Kal o1 BAGRES. Kabe
@Bopa 1 BAGPN TTpETTEl va dlopBwveTal GUETa.

AAGOZ 2Q2TO

H ouvdeon, n 1po@oddTNON Kal N XPAoN TwV NAEKTPIKWY CUOKEUWV
KAl uNXavwyv TTPETTEl va YivETal CUUPWVA PE TIG 0dnyieg, TTou KaBopilel o
KOTOOKEUOOTHG TOUG.
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7.3.2 Katdofeon TmupKkayidg o€ NAEKTPIKN EYKATAOTOON-TTUPOCBE-
OTIKA péCa

a. Fevikd oToixeia

Ma va mpokANnBei TTupkayId, aTTaITEITAl VO UTTAPYXOUV GTOV idI0 XWPO TPEIG
Baoikoi TTapdyovTeg:

10 Kauoipn UAn: gival 1o uAiké TTou Ba Kagi kKal JTTopEi va gival oTeped
uypo A agpio Tr.x. UAO, Bevdivn, yKAd.

20 Oguyovo: cival ammapaitnTo, yia va diatnpeital N @Adya: To ofuyovo
UTTAPXEI OTOV ATHOOPAIPIKO aépal.

30 Zmvenpag-eAdya | BepudTnTa: Xpeidletal, yia va BepuavlOei n
Kauaiun UAn péXpl To aonpeio avagAegng tng. Kabe uAiké €xel To dikd Tou
onpeio avagAegng. H TTupkayid 6a otapaTioel, av agaipécoupE Evav aTro
TOUG TPEIG BaaIKOUG TTaPAYOVTEG TTOU TNV “TPo@odoToUV”.

>mvenpag
PAOYa o€uyovo
BepudTNTa

KaUoIun
UAN
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B. Mpwrteg evépyeleg yIA TNV KATAOBEO TTUPKAYIAG O NAEKTPIKEG
EYKATAOTACEIG

2TOV TTiVOKO TTOU OKOAOUBEI onuEIlOVOVTal Ol TTPWTEG EVEPYEIEG, TTOU
TIPETTEI VA KAVOUUE XWPIG KOBUOTEPNON O€ TTEPITITWON TTUPKAYIAG

Na eidoTroIooupe apuéowg TNV

1n . .
TTUPOOBECTIKA UTTNPEDIA.
Na kAgiooupe TTépTEG Kal TTapddupa,
2n VIO VO ATTOQUYOUUE Ta pEUUATA AEPAL.

‘ETo1 repiopidetal To 0§uydvo Kal dev
QUVANWVEI N QWTIA.

Na diakéyoupe TNV Tpo@odoaia
TNG NAEKTPIKAG £yKATAOTACNG OTTO
3n TO YEVIKO O1aKOTITN. ETTiong va
SI0KOWOUNE Kal TNV TTapoxn yKagiou
(av utrapxel).

Na pi¢oupe Tadvw oTa UNIKG TTOU
4n KaiyovTal, GUUO, KOUBEPTEG A poUXa.

Na k&voupe xprion Twv
TTUPOORECTAPWY, TTOU gival
KaTdAAnAol yia TNV katdoBeon

5n TTUPKAYIAG O€ NAEKTPIKEG
EYKATAOTAOEIG, CUPPWVA HE TIG
00dnyieg xpriong, TTou CNUEIWVOVTAI
TIAPOKATW.

MPOZOXH! Atrayopeletal va
pi¢oupe vepod yia TNV KATAoReon
TNG TTUPKAYIAG O€ NAEKTPIKEG
€YKATOOTACEIG.

6n




KINAYNOI AMO TO HAEKTPIKO PEYMA 225

Y. KardAAnAol T01TO1 TTUPOORECTAPWY YIO KATAORBEON TTUPKAYIAG
O€ NAEKTPIKEG EYKATAOTACEIG

270 EUTTOPIO UTTAPYOUV TTOAAOI TUTTOI TTUPOCRECTHPWY, OTTO TOUG OTTOI-
oug ol KatdAAnAol yia Tnv KatdoBeon TTUpKayIdg 0€ NAEKTPIKEG EyKATAOTA-
O€IG ONUEIVOVTAIl TTOPOKATW.

Ymdpyouv duo TUTTOI:
popnToi Kai TpoxrAaTol. akpopUaio .
- AOG
* ®opnrToi: HOX/
6Kgr kar 12Kgr —— ekTogeUONg
* TpoxnAator:
=npag | 50Kgr éwg 150Kgr XEIPOABA )
okoévng E (ZAuepa dev Xpnol- (puqnyvlo
yotroloUvTal yiaTi T o agpiou
TIPOWBNTIKG AéPIO TToU prann
TEPIEXOUV BewpeiTal gnpag
emBAABEC yIa TO TTEPI- oKkovng
BdaAAov)
6pyavo poxAGC
‘1510 XOPAKTNPIOTIKG JE Teong €KTOgEUONG
Znod TO TTApaATavw. Adyw AGBh
Ego%qé NG ECWTEPIKAC TTiEONC XeipoAapn
; | : I TTOU UTTAPXEl OTO dO- 5
6:;‘;;0% j X€io Tou fr)époonTr']- i (gp:]?));r‘]; oKOVNG
ns pa, gival KATGAANAOG akpoguoio BIapKOUC
yla XWPoug JE uypaaia. Trieong
HOXAOG
Ymdpyouv duo TUTTOI: EKTOEEUTNC
popnroi
. Kal TPOXNAATOL. XEIPOAQRN
Aloggidiou o .
®opnroi: aKPOQUGIo
é(vTGOchKa 2Kgr ka1 6Kgr poe QIGAN
P * TpoxAiAator: di0¢eidiou
25Kgr éwg 30Kgr TOU AvBpaka
(CO,)
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6. Odnyigg yia Tn ocuvTHPNON TWV TTUPOORECTAPWYV

>ToUg TTUPOOoBeaTrPES Bl0EEIdioU TOU GvBpaKa TTPETTEI va YiveTal TTEPIODI-
KOG €AEYX0G KABE EAUNVO YIa TN CUVTAPNON TOUG, EVW OTOUG TTUPOCRECTA-
PEC ENPAG OKOVNG, O TTEPIODIKOG EAEYXOG YiveTal TOUAGXIOTOV KABE XPOVO.

O 11ePI108IKAG €Ay XOG TTEPINOUBAVEI TIG EPYATIiES TTOU ONUEIWVOVTAI TTO-
POKATW:

1.

ZU0yion Tou TTUpOoCReoTAPA, yia va dIammoTweEi n TToooTNTa YOUW-
OoNnG. ZTOUG TTUPOCReaTAPES diogeidiou Tou AvBpaka aTraITeiTal ava-
yopwan, av diatmoTwOei amwAeia peyaAutepn atrd 10% Tou apyikou
Bdapoug Tng yopwaong.

‘EAgyX0G TNG KaTdoTaong 6oov agopd Tn YOUwan TwV TTUPOCPRECTA-
pwv ENpdg okdvng. H okdvn utropei va diatnpnBei o€ KaAr katdoTa-
on €1 adpICTOV PECA OTOV TTUPOCRECTAPA. AV EICXWPACEI UYPaaia,
TOTE OoXNUaTiCovTal GRWAOI Kal N oKOvN TTPETTEI VO AVTIKOTAOTAOE].
2T0UG TTUPOOReaThpES ENPAg okdvNG-OIoPKOUG TTiEONG N uypaacia
Oev €I0XWPEI EUKOAO OTO ECWTEPIKO TOU TTUPOCPRECTAPA.

'EAEYX0G TNG TTiEONG YIO TOUG TTUPOCBECTAPES ENpds akdvng-diap-
KoUG TTiEonG.

. KaBapiopodg Tou akpo@Uaiou Kal Tou ClpwVIKOU CWARVa EKTOEEUCNG.

‘EAeyX0¢ yia opatég {nMIES, 0geidwaoelg KTA. O TTUpooRECTPAG O€
QUTAV TNV TTEPITITWON axPENOTEUETAI KAl TTPETTEI VO AVTIKATOOTOBEI.

0Odnyieg yla Tn Xprion Twv TTUpooRECTAPWV

Ma TNV aTTroTEAECUATIKI XPAON TwY TTUPOCRECTAPWY OTNV KaTdoBean
TTUPKAYIAG TTPETTEN VA Yivouv Ta €EAG:

1.

2.

3.

4.

O1 TTupocBeaTrpeg TTPETTEI VO €ival TOTTOBETNUEVOI KOVTA OE OnEia
TTOU EKTIHWVTAI WG HEANOVTIKEG EOTIEG TTUPKAYIAG.

O1 avBpwTTOoI TTPETTEI VA £XOUV EKTTAIOEUBEI OTO OCWOTO XEIPIOWO TNG
A€IToupyiag Twv TTUPOCRECTAPWV.

Eptrpdg atmd Toug TTUPOCPRECTAPES O XWPOG TTPETTEI va €ival EAEU-
Bepog. EIdiIkd 0TOUG TPOXNAATOUG TTUPOCRECTAPES TTPETTEI VO dIaTh-
pouvTal eEAeUBepPOI BIAGPOOL.

XpnoIPoTrolwvTag dUO TTUPOCRBECTIPES TAUTOXPOVA, XOUNE KOAUTEPA
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armroteAéopara TTapd av XxpnoigoTroinBouv o £vag YETA Tov GAAO. 2€
MEYAAES TTUPKAYIEG €ival ATTOTEAEOUATIKOG O CUVOUATUOG TPoXNAa-
TOU Kal @opnToU TTupocPBecTipa. Me Tov TpoxnAaTo TTupocRecTApa
TTPOCRAANNOUUE TO KEVTPO TNG TTUPKAYIAG, EVW PE TO QOPNTO TTUPO-
oBeoTtApPa TTPOGRAAAOUE TNV TTEPIPEPEIQ TNG TTUPKAYIAG.

5. XpnOoIUoTroIvTag TTUPOORECTAPA ENPAG OKOVNG OEV TTPETTEI VO KATEU-
BUvoupe TN déoun okdvng o€ ToiXoug N AAAEG OTOBEPEG ETIPAVEIEG,
ylaTi N okdvN TTPOOKPOUEI OTIG ETTIPAVEIEG AUTEG KAI ETTIOTPEPEI O€ EPAG.

7.4 O POAOZX THX FEIQXHZ XTIZ HAEKTPIKEXZ EFKATAZTAZEIX
7.4.1 NaTi yYEIWVOUME NAEKTPIKEG OUOTKEUEG KOl UNXAVEG

Ta €€wTeEPIKA PEPN TTOAAWY NAEKTPIKWY CUOKEUWY KOl UNXAVWYV Eival Je-
TAAAIKG, TO OTTOi0 O KAVOVIKEG OUVOAKEG AsiToupyiag Oev €xouv Kapia
AywylIun ouvoeon Pe Ta NAEKTPIKA TUAUATA TNG CUOKEURG 1 TG UNXAVNAG,
AGYWw TNG HOVWONG, TTou Ta TTEPIBAAAEL Av O€ JIa TETOIO CUOKEUN 1] UNXavr
KataoTpagei N yovwaon 1 ammoouvdebei 0 aywyog TNG ¢aong Kai €ABel o€
ETTAPN ME TO EEWTEPIKO PETAAAIKO PEPOG, TOTE QUTO (TO EEWTEPIKO PETAAAIKO
MEPOG) BpiokeTal UTTO TAON, YEYOVOS TTOU EYKUMOVEI KIVOUVOUG.

MapakdaTtw eEetdlovtal dUO TTEPITITWOEIG, OXETIKA UE TO av £xel 1 Oev
£xel ouvdeBEl 0 aywyog yeiwang oTnV NAEKTPIKY GUOKEUR 1 UNXavh, TTouU
TO €EWTEPIKO PETAAAIKO PHEPOG TNG PPICKETAI UTTO TAGN.

1n epiTrTwon: HAeKTPIKA CUCKEUR 1 NXAaV XWPEig yeiwon

H ouokeun auTn yivetar emkivouvn yia Tov avBpwTro TTou Ba éABel o€
ETTAPN UE TO EEWTEPIKO PHETAAAIKO PEPOG TNG, TO OTTOIO BPICKETAI UTTO TAC.

2Tnv TrEPITTTwon auth Ba €xoupe pory PEUPATOS aTTd TOV Aywyo TNG
QAONG OTO £EWTEPIKO PETAAAIKO PEPOG TNG OUOKEUNRG (“‘oaci”) kal atrd 1o
“‘oaci”, yéoa atd To0 avBpwTTIVO CWPaA, oTN yN.

To pelpa kaTeuBUveTal OTN YN OTTOKAEIOTIKA Kal uOvo Péoa aTrd To av-
BpwTTivo cwpa.

‘ O kivduvog nAekTpotrAnéiag gival peydAog
Q
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— L: @don
— 1 N: oudétepog

IxAua 7.4.1.a HAeKTPIKO unxdavnua xwpic yeiwon
2n wepimTwon: HAeKTPIKA cuoKkeun A PNXAVA HE YeEiwon

2Tnv idla cuokeun i unxavr, av ouvoebei o aywyog yeiwong, TOTE TO
MEYOAAUTEPO PEPOG TOU peUPaTOS Ba 0dnynbei 0T yn HECO ATTO TOV AYyWYO
yeiwong kal 0x1 yéoa atrd 10 avBpwTTivo cwua. AuTo yiveTal, yiaTi 0 ayw-
YOG YeiwoNG £Xel TTOAU JIKPOTEPN NAEKTPIKI QVTIOTAON ATTO QUTAV TTOU €XEI
TO AVOPWTTIVO CWHA, Kal TO NAEKTPIKO peUa aKOAOUBEI TOV EUKOAOTEPO
OpOuOo, yia va 0dnynBei otn yn. To yeyaAUTEPO PEPOG TOU NAEKTPIKOU PEU-
paTog odnyeiTal 0Tn yn JECQ a1td TOV aywyo yeiwaong.

L N PE

L: @don
N: oudétepog
PE: yeiwon

IxnMa 7.4.1.8 HAekTpIK oUTKEUN 1 unxavn Ue yeiwon
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7.4.2 AiaToun Kal EYKATACTAON TWV OyWYWV YEiwong

«1» O aywyog yeiwaong BpiokeTal aTov id10 CWARVA E TOUG TPOPODOTI-
KoUG aywyoug, TTPETTEI va £XEI TNV idIa e auToug uévwan Kal Tnv idia dia-
TOUN MEXPI TNV TIA TwV 16mm?. Mo SIaTOPES TPOPOSOTIKWY AYWYWV TTAVW
a1ré 16mm? o aywyog yeiwong Ptropei va €xel diatopr] 1o 50% auTwyv aAAd
Ox! MIKPOTEPN TWV 16mMmm?>.

«2» AloToun povwuévou aywyou yeiwong KATw atré 25mm? dev eTTI-
TPETTETAI, OTAV QUTOG AKOAOUBEI avegapTnTn TTopeia atrd Toug TPOPOdOTI-
KoUG aywyoug. Na Koivr) TTopeia e Toug TPOPOdOTIKOUG aywyoug O ayw-
YOG eMITPETTETAN VA €XEl Kal TN dlaToun Twv 1,5mm?2,

«3» MNa yupvoug XAAKIVOUG aywyoug eITPETTETAI AAXIOTN dIaTOMN
6mm?2, yia 0 Ta UTTOYEIO i} aTTPOCITA TUAMATA TOU aywyoU yeiwaong n eAd-
X10Tn dlatopr Ba TTpéTTel va eival 25mm?.

«4» Otav 0 aywyog yeiwong ouvoEeTal e NAEKTPODIO yEiwaNG, TToU
EXEl TN MOP®H METAAAIKNAG TTAAKOG, TTPETTEI va €XEl DIATOUN] TOUAAXIOTOV
25mm?. H oUvdeon Tou Pe TV TTAGKa TTPETTEN va yiveTal o€ TTEPIoadTEPA
atrd éva onueia, T000 Pe BidEC OO0 Kal ue CUYKOAANON.

To TuAPa TOoUu aywyouU yeiwong, TTou Bpioketal péoa oTo €8A@Og O€
BaBog pikpdTEPO aTTd 0,6mM, TTPETTEI Va TTPpooTATEUETAl ATTO YAABOVIOUEVO
XOAUBdoowWARva.

«5» OTav n ypappr perpnTr) Trivaka €xel JeyaAn diatour, TOTE 0 ayw-
YOG yeEiwong PTTopei va ToTroBeTnBEi HOVWPEVOGS 1 YUPVOG O€ avecapTnTo
OwARva.

«6» Z& KAMIA TTEPITITWON 0 Aywyog yeiwong dev Ba atrofevyvuTal
HE ao@dAsia | S1akOTrTN. H S10KOTTA TOU EMITPETTETAI HOVO OTNV TTEPI-
TTWON TWV PEUHATOSOTWV.

Ortav yivetal ammodeugn Tou aywyou yeiwong e peEUPaTOdOTES (TTPICEG),
QUTA TTPETTEl va yiveTal TOUAAXIOTOV TOUTOXPOVA HE TNV ATTOZEUEn TWV
EVEPYWV AYWYWV.
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7.4.3 HAexkTpOdIa yeiwong

Zav NAekTpOdia yeiwang YTTopeEi va XpnoipoTroinBouv:

a) ExteTapéva petaAAikd diktua Udpeuong, TTou BpiokovTal y€oa OTo
£00Q0g

B) MeTaAAIKEG KOTOOKEUEG DIAPOPWY HOPPWYV, OTTWG TTAGKESG, CWANVEG,
€I0IKEG pAPRdoI, TaIVIEG, YE TIG OTTOIEG KATAOKEUALOVTAI Ol TEXVNTEG
YEIWOEIG.

o) l'eiwon og peTaAAiké dikTuo USpeuong

Mia Tétoia yeiwon yiveral, 6tav n 1aon PEUPATOdOTNONG TNG NAEKTPIKAG
eykatdoTaong dev Eetrepva Ta 250V. TeAeuTaia OpwG TTOAAG SikTua UdpPEUCNG
yivovtal pe TTAAOTIKOUG GWANVES 1 SIOKOTITETAI N PETAAAIKF) TOUG GUVEXEID
atrd evdldpeca TTAAOTIKG &ikTua. T autd 1o AGyo n Xpnoiyotroinon Tou OI-
KTUOU UdpEUCNG WG OTTOKAEIOTIKOU HECOU YEIWOoNG OeV €ival ATTOTEAETUATIKA.

Eivar okompo Opwg va XpnolyoTtroleital ouuTTAnpwuatiké, podi pe
OTTOI0OATTOTE NAEKTPOdIO TEXVNTAG YEiwONG. Z€ KABE TTEPITITWON TTPETTEI
va yivel atmodekTo auTo TO0 oUoTNUA yeiwong atmo 1n AEH.

MeTtpntig

NAEKTPIKAG
EVEPYEIDG

[MpooTaTeUTIKOG

owAARvag
Aywyog
yeiwong
MeTaAAIKS BikTUO KoAAGpo MAaoTIKO BikTUO
0dpeuong yeiwong 0dpeuong

Ixnua 7.4.3.a [ciwon oro dikTuo Udpeuong (Un arroteAsouarikn)
B) Texvntéc yeiwoeig
B, Texvnrn yeiwon pe petaAAikn mAdka

Ta nAekTpOdIa PE TN POPQN TTAAKAG TOTTOBETOUVTAI TTAVTA KOTOKOPU-
@a péoa oTo £0aPog Kal o€ BABOG KATAAANAO, WOTE N TTAVW TTAEUPA TNG
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TAGKAG va BpiokeTal Tm K&Tw atod Tnv em@aveia TG yns. H ouvdean Tou
aywyou yeiwaong Pe TN METOAAIKA TTAGKQ TTPETTEI VA YIVETOI O€ TTEPICOOTEPA
aTro £va anpeia, T6o0 Pe Bideg 600 Kal he auykOAAnon. O aywyog yeiwong
TIPETTEI VO TTPOOTATEUETAI INXAVIKA PE YaABaviopévo o1dnpocwAnva pé-
Xp! T0 BA6o¢ Twv 0,6m yia ac@AAEI0. Z€ TTEPITITWON TTOU TOTTOBETAGOUE
TTEPICCOTEPEG ATTO PIA TTAAKEG, TTPETTEI Ol TTAAKEG va ATTEXOUV PETAEU TOUG
TOUAAXIOTOV 3m, WOTE Va TTETUXOUME TTIO KAAR yeiwon, dnAadn yeiwon pe
MIKPOTEPN avTioTaO.

H petaAAikn TTAdKa £xel dlaoTdoelg 1 m x 0,5m kai maxog 30mm.

H em@adveia eragng cival cuvAdBwg 1 m2,

To UAIKO KaTOOKEUNG TNG TTAAKAG €ival YOABAVIOUEVOG 1 ETTIXAAKWPEVOG
XOAUBaG A XOAKOG.

MAdka yeiwong

Mpog petpnt AEH

>wARvag

HNXaVIKNG
TTPOCTACIOG

Aywyog

MAdka yeiwong

Zxnua 7.4.3.8 [ciwon ue nAekTpodI0 OPPNS HETAAAIKAC TTAGKAS

B, Texvnrmi yeiwon pe paBdosidry nAekTpodia

IMoAAEG @opEg, yia AOyoug eUKOAOTEPNG Biiocduang oTo £6aQOG, XPNOl-
potroloUpe pafdoeidn NAekTpOdIa yeEiwoNG UE OXAMA Tag R oTaupou 1 Ku-
AIvOpIKAG pAaRdou, TTOU €ival KATOOKEUAOUEVA aTTO YaABaviouévo aidnpo
1 opeixaAko 1 XAAuPa Pe €TTIOTPWON XaAKoU.
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“TA®” “YTAYPOZ” KYAINAPIKH
PABAOZ

xnua 7.4.3.y PaBdocidn nAektpddia diapopwv oppwv

Mia T€To1a TEXVNTA Yeiwan pe pafdoeidn NAekTpodIa, yia va TTOPOUai-
adel Tnv idi1a TTEPITTOU NAEKTPIKN avTioTaon PE TNV TEXVNTH YEIWON PETAAAI-
KNG TTAAKOG, TTPETTEI T PABDOEIDH NAEKTPODIO VA EXOUV EAGXIOTN ETTIPAVEIT
ETTOPNC We TN YN 1TmM2. Av XpNOIUOTIOINGOUKE YaABaVIOUEVO GIONPOCWARVa
eEWTEPIKNG dlapéTpou 40mm, yia va £XOUUE EAAXIOTN ETTIQAVEIA ETTAQPNG
1m?, Ba atraitnBei o yaABaviouévog o1dnpocwAnvag va xel JAKOG 8m.

d: diapeTpog

{: uAKog

xNua 7.4.3.8 Aiaordoeis pafdoeidbous KuAivOpIKoU nAekTpodiou

Quaoika eival adlvaTto va eIoXwPnoel €vag OwARvag o€ TéTolo BA00,
yI' autd XPNOIKOTIOIOUME TPEIG CWAAVEG, TTOU O KOBEvaG €XEl UNKOG: 3m
(MEPOG TOUG KATAOTPEPETAI ATTO TO KTUTTNA). H d1aTagn Twv nAekTpodiwv
TIPETTEl VA €ival TPIYWVIKN KAl N amméoTacn PETOEU Twv NAEKTPOdiwv va
gival TouhdyioTov dITTAdCIa aTTd TO UFKOG TOUG.
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Ta nAekTpodia (CWANVEG) yeiwong TTPETTEI va ouvdEovTal HETALU TOUg
ME XAAKIVO aywyo KatdAANANG SiaToung, TOTTOBETNUEVO PECO 0 CWARvVa
MNXavikAg TTpooTaciag. H ouvdean Tou aywyol OTo NAEKTPODIO TTPETTEI
va yivetal pe €101KO TTEPIAQipIo (KOAAGPO) yeiwaong péoa o€ PPEATIA, OTTWG
OnNMEIVETAl OTO OXNUa 7.4.3.€.

Ta @pedTia TTPETTEN VA gival eTTIOKEWIPA. KaTd Kalpoug TTPETTEI va EAEYXE-
Tal N KOAN oUvOEDN KAl KATAOTACT TWV AyWYWwV OTA ETTICKEWINA QPEATIAL.

ATT6 TO @pedTIo PEXPI TO HETPNTH TNG AEH 0 aywydg TTpéTTel va ToTToBE-
TEITQI HEOQ O€ CWANVA UNXAVIKAG TTPOCTACIAG, YE TOV iBIO TPOTTO TTOU EXEI
onuelwBei oTnV TEXVNTH YEiwon YE HETAAAIKN TTAGKA.

Tpiywvo yeiwong

Mpog petpnt AEH

ZWwAAVaG INXAVIKAG TTPOCTACIag

dpedTio

PaBdog

Aywyog ouvdeong
TWV PARdWV

xNua 7.4.3.€ [ciwon pe pafdocidés nAekTpodIo

B, OsucAiakn yeiwon
H Bepehiokn yeiwaon ammoTteAei Tov KOAUTEPO TPOTTO TTPAYUATOTTOINONG
TNG YEiwong o€ pia véa OIKodopr]. Ta TTAEOVEKTAMATA TNG BEPENIAKNG YEiW-
ONG CUYKPITIKA PE TIG AAAEG TEXVNTEG YEIWOEIG Eival Tpia:
10) dev atTaiTeiTal Kapia TTPOCOETN EpyaCia EKOKAPWV
20) emTUYXAVETAl TTOAU WIKPN avTioTaon yeiwong, Adyw Tou onuavTi-
KoU (ouvnBwg) BdaBoug Twv BepeAiwv Kal TNG HEYAANG ETIPAVEIOG
ETTAPNG PE TN YN

30) n MIKPM avTioTaon yeiwang TTou eTITUYXAveTal O HETABAAAETAI ON-
MOVTIKG OTIG BIAQOPES ETTOXEG TOU £TOUG, AOYW TNG dIATNPOUMPEVNG
uypaaciag ota BepéAIa TNG OIKODOWNG.
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Tpotrog Kataokeung: Otmrwg gaivetal o1o oxAua 7.4.3.( GTEPEWVOUUE
ME €I0IKA OTNPIYHOTO OTOV TTUBUEVA KOl TTEPIUETPIKG OTa BePéNIa TNG OIKO-
O0UNAG Ia Adua atréd yaABaviopévo xaAupa diaotacewyv 30mm x 3mm.

H kataképuen AGua atraiTeital, yia va TpaypoToTroinfouy ol avayKaieg
ouvoEoEIg TTAvw aTTd TNV €TMIQAVEIQ TOU £8APOUG. To AKPO TNG KATOKOPU-
@nG Adpag KaTaAnyel Kal cuo@iyyetal KaAG o€ oTaBepr] HETAAAIKN YEQUpPQ
OKPOJEKTWV.

H 1repipeTpIk Adpa KAAUTITETAI UE OTPWAON ATTO OKUPOBEUA UYOUG TOU-
Aayiotov 100mm kai TrAdTtoug 300mm.

H BepeAiakn yeiwon utropei va evioxuBei akdun TTEPICOOTEPO, AV CUV-
0¢e0B¢i pe To PETAAAIKO DiKTUO UdPEUTNG (aV UTTAPXEL), TO CIOEPEVIO OTTAICHO
TNG OIKOOOMNAG KTA.

Taivia yeiwong

Mpog perpnt AEH

éQupa aKPOJEKTWV

Tavia yeiwong

O¢epéhio
ZTApIyHa Talviag

Ixnua 7.4.3.3 Ocuehiakn yeiwaon
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7.4.4 Teiwon @OPNTWV NAEKTPIKWYV EPYAAEiwV

H yeiwon Twv gopnTwVv NAEKTPIKWYV €pYaAgiwv TTPETTEI va TTpooeXOei 181ai-
TEPA AOYW TNG ouveEXOUG Kal aTTOAUTNG ETTAPNG TOU avOPWTTIVOU CWHATOG
ME TO e€WTEPIKO PEPOG (TTEPIBANMA) TOU epyaleiou, OTav auTo (To EpyaAcio)
XPNOIJOTTOIEITal ATTO TOV AvOpwTTO.

2€ éva popnTO NAEKTPIKO EPYAAEIO XWPIG yeiwan uTtdpxel Kivouvog nAe-
KTPOTTANEiag yia Tov AvBpwITo-XEIPIOTr TOU EPpYOAEiOU, AKOUN Kal OTNV TTe-
PITITWON TTOU TO EEWTEPIKO PMEPOG TOU EPYAAEiou gival aTTd JOVWTIKO UAIKO
(TTAaOTIKO TTEPiIBANMPA), av cupBolv TauTdxpova Ta £ENAG:

10. Av amoouvdeBei 0 aywyog NG @Aong kKal €ABel o€ eTTAPA PE TO
€EWTEPIKO PNEPOG TOU EpyOAEiou.

20. Av gival Bpeypéva Ta XEpPIa TOU avBPWITOU-XEIPIOTH TOU EPYaAEiou
 av UTTAPXElI APKETH Uypacia TTavw OTO €CWTEPIKO UEPOG TOU €p-
yoAgiou.

TNV TTEPITITWAON OUWG TToU €XEI TOTTOBETNBEI 0 aywYyOGS yeiwong o€ auTtod
TO EPYAAEiO, TOTE TO NAEKTPIKO peUpa Ba TTEpAOEl aTTO TOV Aywyo yeiwong,
€TTEION AUTOG (O ayWYOGS YEIWaNG) £XEl TTOAU MIKPH AVTIOTOON CUYKPITIKA UE
TNV avTioTaon, TToU £XEl TO avOPWITTIVO CWHA.

Av 10 nAekTpIKS £pyaAcio TpogodorTeiTal pe 230V Kal 0 aywydg yeiwong
£xel avriotaon 2Q (6TTwg opifeTal Ao TOUuG KavoVITPOoUG), TOTE TO NAEKTPI-
KO peUpa TTou Ba TTepdael atrd Tov aywyo yeiwong, uttohoyiletal, ue Baon
10 NOopo tou Ohm, &1 €xel Tiun 115A.

I=U/R=230V/2Q =115A

H évraon Twv 115A Bewpeital éviaon PPaXUKUKAWMPATOS Kal N aoc@d-
A€la TNG ypauunAg Ba diakdwel TNV Tpopodoaia o€ xpovo 5 sec (TTepitrou).

Av 01O YevIKO TTivaKa TNG NAEKTPIKAG €yKATAOTAONG €XEl TOTTOBETNOEI
A.AE. (avTINAEKTPOTTANEIOKAG BIOKOTITNG), TOTE N SIOKOTTA TNG TPoYodoaiag
Ba TpaypaTtotroinBei atmd 1o A.A.E. o€ xpdvo 0,2 sec (TTepiTrou) yiaTi, EKTOG
atré 10 BpaxukUkAwua, uttdpxel kai diagpuyn (Siappor) éviaong. Ao Ta
TTapaTTavw dIATTIOTWVOUNE OTI atrd To A.A.E. TreplopideTal o XpOvog ETTAPAS
TOU QvOPWTTOU HUE TO PEUPOTOPOPO CNUEIo Kal ETTEION aAvTIOPG € EVTATEIS
peupartog diappong avw Twv 30 mA pag TpooTateUel. ATTO TNV GAAN TTAEUPG
N YEiwon TNG CUOKEUNG BeV ETTITPETTEI VO avATTTUXBEI, KOTA T SIGPKEID TG
d1apPONG, Taon TOQPNG PeyaAuTepn Twyv 50V (6plo €TTIKIVOUVOTNTAG).
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ypaupn
TpOoPOodOCiag
PE N L
MAaoTikO
TTEPIBANUa
AoQaAEIa TG
Ypappng
- TPOPod0Tiag
emagn yeiwang
TOU PEUHATOAATITR
(919)
AAE.
eTTaQn yeiwong o
TOU PEUPATOSATN Tevikdg Trivakag

(Trpica)

Ixnua 7.4.4 [llapacranikn oxediaon g ypauuns rpopodoaciag vog eopntol nAe-
KTPIKOU gpyaAgiou

z
NEPIAHWH
Z ® To nAekTpIKO pelpa yiveTal €miKivduvo, otav o AvBpwTTog
€NBgl o€ eTTaPN YE auTO, avaAloya e To HEyeBOG TG TAONG,
TIG GUVBAKEG TTOU ETTIKPATOUV GTO XWPEO Kal TNV avTidpaaon
TOU avBPWTITIVOU opyaviouou.

® 3¢ TTePITTTWON NAEKTPOTTANEIAG aTTaITOUVTAI OPICHUEVES TIPWITES EVEPYEI-
€G Kal emRAaAAeTal va 060UV oTov TTaBoVTa Ol TTPWTEG BONOEIES PE TIG
MEBGOOUG TNG TEXVNTHG AVATTVONAG.

® [a Tnv atro®uyn TNG NAEKTPOTTANEIOG TTPETTEI O NAEKTPIKES EYKATAOTA-
O€IG Va £XOUV OPIOUEVEG BIOTAEEIG TTPOOTACIAG.

® ¢ TTEPITITWON TTUPKAYIAG OTIG NAEKTPIKEG EYKATAOTATEIG ETTIBGANOVTQI
OPICHEVEG TTPWTEG EVEPYEIEG KAl ATTAITEITAI VA XpNnolpoTtroinBouv ol Ka-
TAAANAOI TUTTOI TTUPOCRECTAPWV.

® O pbAog TNG yeiwong OTIG NAEKTPIKEG EYKATOOTAOCEIG Eival 1I81aiTEPA ON-
MavTIKOG Kal TTEPIOPIilel TOV KivOuvo TnG NAEKTPOTTANEiaG.
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EPQTHXZEIZ

. MNoieg ouvBnKkeg KAvouv eTTIKiVOUVO i} Bavatn@opo €va NAEKTPIKO aTU-

XNHa;

. MNoieg givail o1 emMOPACEIS TOU NAEKTPIKOU ATUXAUATOG GTOV avOpwITIvOo

opYyaviouo;

. [oieg €ival o1 TTPWTEG EVEPYEIEG TTOU ATTAITOUVTAI O€ TTEPITITWON NAE-

KTpOTTANZgiag;

. Moia gival n evdederypévn NAEKTPIKN JOVWAN € €va GopnTO NAEKTPIKO

EPYOAEio;

. Moiog givar o péAog Tou AlakoTTn Alaguyng ‘Evraong (A.A.E.) o€ repi-

TTwan d1appong avw Twv 30mA;

. T yvwpiCete yia Tn yoABavik aropovwon);

. MNoieg €ival o1 TTPWTEG evEPyEIES TTOU ETTIBAAAETAI VO KAVOUWE O€ TTEPI-

TITWON TTUPKAYIAG OTIG NAEKTPIKESG EYKOTAOTACEIG;

. Avagéparte 1o d1€Bvr) cUPBOAIOHO Kal TO XOPAKTNPIOTIKA TwV TTUPOCRE-

OTAPWV TTOU gival KATAAANAOI yia TNV KaTAoBeon TTUPKAYIAG O€ nAe-
KTPIKEG EYKATOOTATEIG.

. Moiog gival 0 poAog TNG yEIWaoNG 0€ NAEKTPIKA CUOKEUN 1] unxavr;

10.

Molol gival o1 TPOTTOI TEXVNTWY YEIWOEWY PE NAEKTPOdIA (TUVOTITIKN
TEPIYPAPN);

Moiog eival 0 pbAog TnNG yeiwong o€ opnTd NAEKTPIKO €pyaAcio, TO
oT1T0i0 £x€l OITTAR NAEKTPIKA HOvVwon);






8.1
8.2
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KE®AAAIO

HAEKTPIKEZ MHXANEXZ

FevvATPIES - KIVNTAPES (YEVIKA)

Mnxavég ouvexoUg Kal eVAAAAOOOHEVOU PEUHATOG
HAekTpikég pnxavég E.P. (evaAAOKTAPES KAl KIVNTAPEG)
Po1rn Kal 10XUG TwV NAEKTPIKWYV KIVATHPWV

H nAekTPOAOYIKN EYKATAOTAGT TWV NAEKTPIKWYV KIVITHPWV
ZuvnBeig BAGBEG TWV NAEKTPIKWYV KIVITHPWV
Metaoxnuartiotég (M/Z)

AvopBwon evaAAaooopevou pelaTog
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EIZArQrH

O1 NAEKTPIKEG PNXAVEG aTTOTEAOUV TO BACIKOTEPO TUAMO £QAPUOYWY TOU
NAEKTPICHOU TTOU OUVAVTA O TEXVIKOG OXEDOOV O€ KABe dpacTnpidTnTd TOU.

2AMEPA OTIG TTEPICOTOTEPES EQAPPOYES TWV NAEKTPIKWY PNXAVWY EXOU-
ME ouvepyaaoia pe NAEKTPOVIKEG DIATALEIG e OTOXO TNV KAAUTEPN aIOTTOIN-
On TWV PNXavwy Kal KAAuWn Twv oUyXPovwy aTTaITACEWV.

.> Emdiwkbépevol otéxol:

Me tn ocupTtAfpwon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:
E/ Na yvwpileTe TIC BACIKEG YVWOEIG OXETIKA UE TIG KUPIOTEPEG NAEKTPI-
KEG MNXOVEG (OTTWG Eival Ol YEVVATPIEG, OI KIVATHPEG, Ol JETAOXNUA-

TIOTEG) TTOU B CUVAVTAOETE OTO XWPO EPYACIag 0aG.

E/ Na yvwpiCeTe 6,TI OXETIKO PE TOV TPOTTO PETATPOTTIAG TOU E.P. o€ Z.P,,
MEOW avOPBWTIKWY BIATALEWV.

M/ Na avTidpdTe CwaoTd o€ pia evoexouevn BAAGBN Tou nAekTpoAoyIKoU
UAIKOU TO OTTOi0 KOBNUEPIVA OUVAVTATE ] XPNOIUOTIOIEITE.

E/ Na €pyAleoTe PE AOPAAEIN TNPWVTAS TOUC OXETIKOUC KAVOVEC KOl
METPA TTPOCTACIOG.

M/ Na ouvepydleoTe apuoVvIKA Pe TOug NAEKTPOAGYOUG ouvTnpPNTEG.
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HAEKTPIKEZ MHXANEZ

QG NAEKTPIKEG PNXAVES BEWPOUE KUPIWG TIG YEVVATPIEG NAEKTPIKOU PEUQ-
TOG, TOUG NAEKTPIKOUG KIVATHPES KAl TOUG PETOOXNMUATIOTEG: TIG NAEKTPIKES
QUTEG INXOVEG Ba yVwPIoOUPE OTn CUVEXEIQ.

8.1 TENNHTPIEZ - KINHTHPEZ (FENIKA)

Me TIG NAEKTPIKEG PNXAVEG ETTITUYXAVETAI N JETATPOTTA:

— TNG UNXOVIKAG EVEPYEIAG O€ NAEKTPIKA (YEVVATPIEG)

— TNG NAEKTPIKAG EVEPYEIAG OE PNXAVIKA (KIVNTAPEG)

KaBe nAekTpikA pnxavn €xel duo Bacika pépn (BAETe oxAua 8.1.a,B):

— TOV OTATN O OTT0i0G Padi pe Ta TTAEUPIKA KEAU®N TOU ATTOTEAEI TO OTA-
Bepd (UN KIVOUUEVO) HEPOG TNG UNXAVAG

— TOv OpPONEQ N ETTAYWYIYO 1 TUMTTAVO TTOU OTTOTEAE TO KIVvNTO (TTEPI-
OTPEPOUEVO) PEPOG TNG HNXAVNAG

MAegupiko MAegupiko
KéAUPOG ZTATNG KéAUPOG
L. WYnkTpopopéag
Apopéag 1y ZUAAEKTNG

TUMTTOVO

ZxAMa 8.1.a Baoika pépn punxavng ouvexougs peuuarog 2.P.
(vevvnrpia n Kivniripag)



244 > TOIXEIA HAEKTPOAOTIAZ

a. Z1atng
B. Apopéag (TuuTTavo)

Y. MAeupikd keEAUQN

Zxnua 8.1.8 Baagikd uépn unxavng evaAdacoouévou peuparog E.P.
(eTTaywyIKOS KIVRTAPAS BPaXUKUKAwUEVOU OpouéQ)

8.2 MHXANEZ XYNEXOYZ KAl ENAAAAZZOMENOY PEYMATOZ

AvdAoya pe Tn HOP@r) TOu PEUPOTOG TTOU AEITOUPYOUV Ol NAEKTPIKEG UNXO-
VEG (YEVVATPIES KAl KIVNTAPEG), DlakpivovTal:
® Y& nAeKTPIKEG Pnxavég Xuvexoug Peupatog (Z.P.) ) Direct Current
(D.C.)
® 3¢ nAekTpiKEG pnxavég EvaAlaoooduevou Pelpatog (E.P) n
Alternative Current (A.C.), JOVOQOGIKEG 1] TPIQPATIKEG.

8.2.1 Apxn Asitoupyiag Tou evaAAakTApa (YEVVATPIOG EVAAAOOCOONEVOU
PEUNATOG)

Av péoa o€ €va payvnTiko TTedio KIVIOOUNE évav aywyo KaTtd TPOTTO WOTE
va KOBEI TIG JayVNTIKEG YPAUMEG, TOTE OTA GKPA TOU aywyou Ba avaTrTuxBei
Mia nAekTpeyePTIKA dUvaun (H.E.A.) €€ eTTaywyAg.

Av 0 aywyog eCwTEPIKA KAEIVEI KUKAWMA, TOTE €€ AITIOG TNG ETTAYOUEVNG
HEA ) Tng Tadong U TTou €TTIKPATEI OTA AKPO TOU aywyou Ba KUKAOQOPNoEl
éva peupa | o1o KUKAwpa auto. (BAETTE oxnua 8.2.1.a)



HAEKTPIKEZ MHXANEZ 245

Zx. 8.2.1.a Avamrruén HEA &€ sraywyng o€ aywyo TTou KIVEiTal uéoa o€ uayvnTiko
medio Kal KOBEI TIS UAyVNTIKES YOAUUES

YTmrevBupifoupe 0TI TO PEyEBOG TNG avaTrTuooOuevng TAonG €€ eTayw-
YNG €ivai:

E=B./-u

o¢ Volts, dnAadn avdaAoyo pe:

V-s

m? )

— TO €vePYO PNKOG Tou aywyou £ (oe m), dnAadr auTtd TTou BpiokeTal
Méoa oTo payvnTIKO TTEdIO

— Tnv TaxUTnNTa Kivnong Tou aywyou U (o€ m/s).

— Tn payvnTikA emaywyn B (o€ Tesla, 1 Tesla=1

H 1a0n TTOU £TTAYETAI OTA AKPO TOU AywyoU oQEIAETal 0T PETABOAA TNG
MayVNTIKAG PONG TTOU TOV £TTNPEACEI KATA TNV Kivnor Tou.

O o TPaKTIKOG TPOTTOG TTOU EQAPUOCETAI YIa TN HETATPOTT TNG KNXO-
VIKNG EVEPYEIOG O€ NAEKTPIKN €ival EKEIVOG KATA TOV OTTOIO TTEPIOTPEPOULE
TAQioIa aywywyv YEoa o€ £va OPoIOUOPPO (OUOYEVEG) pHayvnTIKO TTedio. H
TTapayouevn €€ eTaywyng Taon ival NUITovoeidng (ol HETABOAEG TNG aKo-
AouBouv TNV NUITOVOEIBN KAUTTUAN).

To nAekTPIKO pelpa TTou TTapdayeTal, AauBdavoupe yéoa amo pia diaTa-
&N duUO TTEPIOTPEPOPEVWV KAl HOVWHEVWY UETAEU TOUG OOKTUAIWY TTAVW
OTOUG OTTOIoUG EQATTITOVTAI WAKTPES (BAETTE OX. 8.2.1.B.i). ZT0 idl10 aTToTé-
AeOHO KATOANYOUUE QV KPATAOOUME Ta TTAQIOIO TWV Qywywv akivnta Kal
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OTO EOWTEPIKO TOUG TTEPIOTPEWOUNE TO PayvhTn (QUuTO €QapPOleTal OTIG
YEVVATPIEG HEYAANG 10XU0G) (BAETTE OX. 8.2.1.B.ii). O1 akpOOEKTEG TOU EVOA-
AaKTAPa cuvdEovTal PJe aywyous PE hia KaTavaAwaorn TTou dlappEeTal aTTod
TO evaAANaOGOEVO pelpa.

N
. . N
TAaiolo OHOIOUOPYO
. HayVNTIKO dakTUAIOI
SakTUAIOI TTedio
WYAKTPQ S
S
@opTio
i) Kivnon (1repiotpo@n) aywywv ii) Kivnon (TrepioTpo®n) payvnTikwy
péoa oe oTaBepOd KAl OPOIOUOPPO TTOAWV OTO E0WTEPIKO OTABEPWIV
payvnTIké TTedio TAQIGIWV (BPOXWY aywywv)

ZxAua 8.2.1.8 Baoikoi 1pO1T0I UETATPOTING TNS UNXAVIKAS EVEQYEIAS OE NAEKTPIKN
(taror yevvntpiwv)

H pop@n Tng TTapayouevng evaAAaocoopeVNG NUITOVOEIdOUG TAONG Pai-
veTal oTo oxfua 8.2.1.y

Uv)

T (Trepiodog)

t(s)

Zxnua 8.2.1.y. Mopen evaAdacaoduevng nuitovoeidbous 1aang, n orroia mapayerai
arrd LovoQaaIKO EVAAAQKTPa TToU QEPEI Eva JeUyoS TTEPIOTPEPO-
HEVWY TTOAWV KaTd pia TAfpn mepIoTPoQn Tou Opopéa.
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XapakTnpIoTIKA PeyEBN eVOAAACOOUEVOU NUITOVOEIDOUG peUpaTog EP.

® [epiodog T o€ sec Eival 0 xpdvog TTou XpeIddeTal yia va yivel pia
TARPNG evaAAayr TNG eVOAAGCOOOPEVNG NUITOVOEIDOUG TAONG

® Yuyxvornta f og c/s | Hz Eival 0 apiBudg tTwv TepIddwy ) TTARpwyv
evaAAaywv Tng nuiITovoeldoug Tdong o€ 1 sec

loyuel:

Movo@aaikoi evaAAaKTPES €ival BUVATOV VO KOTOOKEUQOTOUV KAl ME
TTEPICCOTEPA TOU €VOG Celyn TTOAWY, TT.X. UE P = 2 (BAéTTE OoXAMa 8.2.1.5).

Tnv TaxUTNTa WE TNV OTTOIO TTPETTEI VA TTEPIOTPAPET O EVOAAAKTAPAG VIO
va dwoel oplopévn ouxvoTtnTta (Tr.X. yia 1o dikTuo AEH, f = 50 Hz) ovoud-
(oupe oUyxpovn TaxuTnTa n_.

Avdaloya pe Tov apiBuo Ceuywv TTOAWV (p), EXOUUE avTioTOIXA TIUEG OUY-
XPOVNG TaxUTNTOG TTEPICTPOPNG N_:

m.X.: Yyl p =1 gedyog TOAwV éxoupe n = 3.000 oTPOPEG ava AeTTTO
p = 2 edyn moAwv éxoupe n_ = 1.500 0TPOPEG ava AETTTO
p = 3 geuyn OAwV €xoupe n_ = 1.000 oTPOPEG AVA AETTTO
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o
4,
£
o

0?_
<
%

U \Y
AvVATITUYHO TUAYPOTOG OTATN

u(v)

T (Trepiodog)
Hopen TG
TTaPAYOUEVNG
evaAaoadpevng
TAONG KATd Yiat t (sec)
TTAPN TTEPICTPOYPN
Tou dpopéa

IxNua 8.2.1.8 TerpamoAikoS Hovopaaikos KivnThpag (Ceuyn moAwv p = 2)

FevvATpla ouvexoUg peupartog X.P.

Av Ta duOo GKPa TOU TTEPIOTPEPOUEVOU TTAAICiOU TOU EVAAAOKTHPO (BAE-
e oX. 8.2.1.3) Ta cuvdéooupe ae Eva DAKTUAIDI TToU gival XwWPIOUEVO O€
OUo TopEig Kal ovOUAZeTal CUAAEKTNG, TOTE N OPPN TNG TAONG TTou Ba Aap-
Bavoupe dev Ba evaAlNdoael TIUEG (BETIKEG - apvnTIKES), AAAG Ba £xel TTAVTO
BeTIkEG TINEG (avopBwuévo E.P.)
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' MayvnTikGG TTOAOG
ZOYWHA  (qAekTpOpayVATAC)

MAaiocio uv)
SUMEKTNG T
+ +
t (sec)
- 180° 3600 ywvia
Topeic TEIOTPOQAS @
GUMEKTN HOPPr} avopBwpévou E.HIE HOIPES)

Hop@r AVOPRUBHENRLE B HEDEXASPEUaTOG

ZxAua 8.2.1.¢ O OUAAEKTNS Kai o1 WHKTPES givar uia diaraén, ue Tnv oroia To mapa-
youevo E.P. uyerarpémerai o€ 2.P.

To %.P. xpnoiyotroigital GAUEPA OE OPICUEVESG EQPAPUOYEG TT.X. OTNV
NAEKTPIKA €AEN (TPOAAEU, NAEKTPIKG TPEVA K.ATT.), AOyWw Twv I1IBI1AITEPWV Xa-
POKTNPIOTIKWY TNG CUPTTEPIPOPAS TTOU EMPAVICOUV Ol KIVNTAPES, Ol OTTOIOI
AgiIToupyouv W’ auTo.

Me Tn xprion TTOANWV OUAdWYV TTEPICTPEPOUEVWYV TTAQICIWY, Ol OTTOIEG
ouvdéovTal HETALU TOUg, OUVABWG O€ GEIPA KAl AVTIOTOIXWV TOPEWY GUA-
AEKTN, AapBdvoupe Taon atrd TN YEVVATPIA TTOU TTANCIACEl TTEPICTOTEPO TN
ouvexn (Exel MIKpOTEPN KUPATWAN).

t (sec)

90° 180° 270° 360°  Ywvia
TIEPIOTPOPAS @
(o€ poipeg)

Zxnua 8.2.1.01 Me n xprion mepIocoOTéEPWY OUGOWY TTAQICIWY aywywv AauBdvou-
e 1adon 2.P. uéoa amré 10 oUoTNUA TOUEWY OUAAEKTN KAl WNKTPWV.
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8.2.2 Apxn Asitoupyiag KivnThpa

Me Toug KIVNTAPEG UETATPETTOUME TNV NAEKTPIKNA EVEPYEIQ OE PNXAVIKA, On-
Aadn divoupe pelpa Kal TTaipvoupe Kivnon. Mmmopouue yevikd va Bewpr)-
ooupe OTI 0 KIVATAPOG €ival P NAEKTPIKA pnxavr ouola Pe Tn yevVATPIa
TNV OTToIa OUWG XPNOIKOTTOIOUUE KAT avTioTPO®O TPOTTO.

‘Exoupe éva payvnTiko TTedio Kal géoa o€ auTo évav aywyo. Av dloxe-
TEUOOUNE NAEKTPIKO peUa oTOV aywyo TOTE TTvw Tou Ba aoknBouv du-
VAWEIG Kal auTog Ba petakivnBei. Autd o@eileTal oTnv aAAnAeTTidpaon Twv
MayvnNTIKWV TTESiWV TOU PEUPATOPOPOU aywyouU Kal Tou KUpIou TTediou Twv
MayvnNTIKWV TTOAWV.

H duvaun F (4 duvaun Laplace) mou aokeital (BAETTE o). 8.2.2.0) givai
avdaAoyn pe:

— 70 YEyeBOG TNG hayvnTIKAG ETTaywyng B

— TO evePYO PAKOG £ TOU aywyou

— TO peUpa TToU BlIappPEEl TOV aywyo

Kal divetal atrd Tov TUTTO:

F=B-/

S B

IxnHa 8.2.2.a Adlvaun 1ToU QOKEITal O PEUNATOPOPO aywyo uECA OE LAyVvNTIKO
redio.

H @opd tng kaBopiletal atrd ToV Kavova Tou apIoTEPOU XEPIOU OTTWG
@aivetal oTo oxAua 8.2.2.3.
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pevpa

HOYVNTIKA ETTaywyn
B

dUvapun Kivnong
()

S

Zxnua 8.2.2.8 Kavovag apicTeEPOU xePIOU yia TOV TTPOCOIOPICUO TNS QOPAgs NS
OUvaunNg ToU QOKEITal OTOV PEULATOPOPO aywyo

Av yéoa 1o payvnTiko TTedio ToTToBeTNBOUV TTAGICIa aywywyv, Ta OTToia
TPOPOJOTOUVTAI PE PEUMA, TOTE OI AVATITUOCOPEVES DUVAEIG dNUIoUPYOUV
poTTr (€UYyOUG BUVAUEWY [E OTTOTEAECHUA TNV TTEPICTPOPN TWV TTAAITIWV.

Ixnua 8.2.2.y Apxn Asitoupyiag NAEKTPIKWYV KIvNTHPWY

MaparApnon: O1 yevvATPIES Kai 01 KIVATHPES Z.P. gival unxaveég Ouoleg
oTnv Kataokeun. H d1dkpion Toug yivetal ge BAan Tov TPOTTO XPNOCIKOTIOI-
NoNAg Toug.
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8.2.3 Baoikd pépn (doun) NAEKTPIKWYV pnxoavwy Z.P.

Z0ywpua
TOMypa
diEyepong
MéAog
Kouri
AKPOBEKTWOV Trarne MayvnTiké redio oTdTN
Apopéag Xwpig TUAIypa z
POHEAS Xwpls TUAIYM ZUAAEKTNG WnkTpo@opéag

Zxnua 8.2.3.a Baoika pépn unxavng ouvexous peuuaTog (armmoauvapoAoynuévng)

O oT1dTNG N EMAYWYELAG TWV NAEKTPIKWY PNXAVWYV OUVEXOUG PEUMATOG
aTToTEAEITAI:

— amd 10 {Uywpa. Eivalr pia xaAuBdIvn ate@dvn, TTAvw OTnV OTToia

OTEPEWVOVTAI Ol JayVNTIKOi TTOAOI

atmd TOUG MayvnTIKoUg TroAoug (nAektpopayvnteg). O Truprvag
Toug aTtroteAcital atrd o1dnpoeAdoparta Kal TTEPIBAAETaI aTTO TThViaL.
Autd diappéovTtal atmd peUPa, TO OTTOI0 OVOPAloUUE pPeUPa BIEyEp-
ong. Ta TTnvia autd atroteAoUV TO TUAIYMO BIEYEPONG TNG UNXAVAG.

O dpopéag 1 emaywyigo. ATToTeAEiTal ammd 10 TUPTTAVO (KUAIVOPIKO
TUAUA aTTd O10NPOoEAGTUATA) HETO OTA AUAGKIO TOU OTTOIoU TOTTOBETOUVTAI
Ol QYWYOIi JE Hop®N TTNViWY, TV OTTOIWV Ta AKPO KATOAYOUV OTOUG TOUEIG
TOU GUAAEKTN. To pedpa TTou diappéel Ta Tnvia (TUAiypaTta) Tou TUPTTdvou
TO ovopadoupe PeUPO TUPTTAVOU Kal €ival onuavTIKA JeEyaAUTEPO aTTo TO

peupa dIEyepong.
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Emdvw o1o oTATN €ival OTEPEWPEVOG O WNKTPOPOPEDS, O OTTOIOG PEPEI
TIG YNKTPES (KapBouvdakia), TTou EQATITOVTAI OTOUG TOWMEIG TOU GUAAEKTN JE
MO, TTOU aoKEiTal atrd eAaTipIa.

H 1don 1Tou Traipvoupe, he TN BonBeia Tou GUAAEKTN Kal TwWV WNKTPWV
ol oTToieG YAIOTPOUV €TTAVW OTOUG TOUEIG TOU (TTOPANEVOVTAG TTAVTIOTE O€
ETTAPNA K auTtoug) eival ouvexng €xel dnAadn tnv idia avtote @opd. Ol
YEVVATPIEG Kal o1 KIvNTAPES Z.P. dlakpivovTtal o€ 4 KaTnyopieg availoya Je
TOV TPOTTO OUVOEONG TOU TUAIYUATOG BIEYEPOTG TOUG:

Aidkpion Twv pnxavwy X.P. (YeEVVATPIES - KIVNTAPEG)

Mivakag 8.2.a: Tummomroinuéva auuBoAa kai xapakTnpiouoi (ypduuara) mou xpen-
aiyotTolouvTal yia 1N OXE0ia0n TwV NAEKTPIKWY unxavwy 2.P.

ZYMBOAA | EZEHIHZH | [ XAPAKTHPIZMOI E=HIHZH
ETIQYLOYIKG (+)aP BETIKOG TTOAOG TPOPODOTiag
TUPTIAVO (-)AN apvNTIKOG TTOAOG Tpo@odoaiag
M KIVNTAPOG
WNAKTPES G YEVVATPIO
- OuveEXES pelpa
TUAIyUQ
d1Eyepong

Mivakag 8.2.8: Eidn yevvnrpiwv kai Kivnripwy 2.P,

ONOMASIA ME MAPAAAHAH | ME AIEFEPZH ME LYNOETH ME ZENH
AIETEPZH ZEIPAX AIETEPZH AIETEPZH
P N P N P N P N
ANAOMOIHMENO
HAEKTPIKO
KYKAQMA
To TUNIypa ié- To TUAIypa ‘Exouv 000 TUAiy- | To TUAIypa
yepong cuvdéetal | diEyepong ouv- | pata diEyepong, diéyepong
TTapAAANAa pe OéeTal o€ oeIpd | éva pe ouvdeon TPOPOJOTE(-
E=HIHZH 70 TUNIYpO TOU e 10 TOAyUa TTapAAANAN Tpog | Tan a6 Eévn
ETTAYWYIKOU TOU ETTAYWYIKOU | TO TUAIyMa TUPTTG- | TTNYA
TUPTTAVOU TUPTTGVOU VOu Kai éva g
ouvdeon oelpdg
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Mivakag 8.2.y Pubuioceic Kal CUUTTEPIPOPA TWV KIVATHPWY CUVEXOUS PEULIATOS

PYOMIZH ZYMIMEPI®OPA MAPAZTAZH
AMAayr TToAikéTnTaG | AAayn Tng gpopdg PN NP
TOU peUATOG TTEPIOTPOPNG TOU
TPOPOdOTNONG KivnTApQ
Augnon tng Tdong Algnon Twv 110V 150V
TPOPOdATNONG HE aTpowv (Z.A.A.) TO0ZAN 5 900 ZAN.
oTabepr| TNV évraon
Tpo®od4TNONG
Augnon Tou Algnon tng évraong DA 110V 10A 110V
UNxavikou @opTiou TPOYodATNONG TOU
JE oTaBepr) TNV TA0N | KIVATAPO Kal avaAoyn
TPOPOdOTNONG TOU MEIWON TWV OTPOPWV
KivnTAPa Kal TV ToU 700 TAA. 300 Z.AA.
€vtaon dI€yepong

200 kgr
1000 kgr

8.3 HAEKTPIKEZ MHXANEZ E.P. (ENAAANAKTHPEZ KAI KINHTHPEZ)
8.3.1 Tpipaoikoi evaANOKTHPES N YEVVATPIES E.P.

Tig yevvnTpieg E.P. | evOAAGKTAPEG TIG CUVAVTANE OTNV TTPASLN KUPiWG
— OTa €QEDPIKA NAekTpOTTAPAYWYA CeUyn
— OTO AuTOKivNTO
— OTOUG OTABPOUG NAEKTPOTTAPAYWYNG.

O1 yevvATpieg E.P. SiakpivovTal o€ cUyXpOVEG Kal aCUYXPOVEGS.

2TIG OUYXPOVEG YEVVATPIES Il EVOAAAKTPESG UTTAPXEI OTABEPH OXEDN
avAapeoa oTnv TaxUTNTa TTEPIOCTPOPAG Kal OTN OUXVOTNTA TOU TTOPAYOUE-
VOoU pelpAToG.

Ma Tnv TTapaywyrf TNG NAEKTPIKNAG EVEPYEIAG XPNOIKOTTOIOUVTAl UOVO Ol
OUYXPOVEG YEVVATPIEG 1) EVAANOKTHPESG. KUpIa XOPAKTNPIOTIKG QUTWYV TWV
pNXavwy givar 011 To TUAIYPA Twv NAEKTPOPAYVNTWY, YVWOTO WG TUAIyHA
Si€yepong, TpopodoTeiTal ue ouvexEG peUpa Z.P. kal n ouxvoeTnTa Tou TTapa-
YOUEVOU pPEUUATOC Eival avaAoyn TNG TaxUTNTAG TTEPIOTPOPNG TNG MNXAVNG.
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O1 ouyxpoveg yevvATpieS E.P. 1 evaAAakTHpEG dlakpivovTal O€:

— eVOAAQKTAPEG HE EEWTEPIKOUG TTOAOUG.

O1 payvnrikoi TéA0I gival TorroBeTnuévol 0TO OTATN TNG Unxavng. Eivai
KATAAANAOI yia aTTaITAOEIG JIKPAG I0XUO0G Kal XAapNARS Taong.

— eVOAAOKTAPEG PE EOCWTEPIKOUG TTOAOUG (TTEPIOTPEPOMEVOUG).

O1 ynxavég auTéG KAAUTITOUV avAYKEG PJeYAANG 1I0XU0G Kal UWNANG Ta-
ong, T.X. 0TOUG OTABUOUG NAEKTPOTTAPAYWYHS

O1 evaANAKTAPES PEPOUV TPIPACIKO TUAIYUO TO OTTOIO OTTOTEAEITAI ATTO
Tpia OuoIa Kal avegapTnTa PETALU TOUG OVOQPOACIKA TUAIYUATA, TTOU ATTOTE-
AouUV TIG TPEIG pAcEIC Tou evaAAaKTAPA. To TUAIyua auTo ToTToBETEITOI EiTE
OTO TUUTTAVO KOl TTEPIOTPEPETAI HETA O€ £va PayvNnTIKO TTEDIO (EVAAAOKTH-
POG JE CWTEPIKOUG TTOAOUG, BAETTE O). 8.3.1.0) €iTte TOTTOBETEITQN GTOV OTA-
TN TNG MNXAVNG, OTO E0WTEPIKO TOU OTTOIOU TTEPIOTPEPOVTAI O JayVNTIKOI
TTOAOI (EVOANOKTAPAG YE ECWTEPIKOUG TTEPICTPEPOUEVOUG TTOAOUG, BAETTE
ox. 8.3.1.8).

Ta TUNiypata KaBe paong gival JETATOTTIOPEVA OTO XWEO TO £va ATTO TO
GAAo kaTd 120°. OTav o dpouéag TTePICTPEPETAI, N avaTITuooopevn HEA
otn @aon 1 mponyeital TNG eAacng 2 kal auth TG edong 3 katd 1/3 g
mEPIGdoU T, aAAG €xouv To idIo PéyeBOG kal auyvoTtnTa (BAETTe 0. 8.3.1.00).

U(v)
LayvATIKOf TUPTTOVO HE e T e, €;
éMol 2 TPIPATIKO
1 TUAIyuQ
T3 T3 T/3
3 ]

t (sec)

ZyxAua 8.3.1.a MMapaywyrn evalAacaouevou TpipaaikoU peUuaTos (TPIPATIKOS EVaA-
Aakthipac pe otabepous payvnTikoug moAoug)
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1200
U
X
@don @don
2 1
v JayvnTikoi
Y TToAOI U v w
pdaon z
3
W
z X Y

Zxnua 8.3.1.8 TpipaaikOS eVaAAAKTNPAC LE TTEPITTPEPOUEVOUS I ECWTEPIKOUS TTO-
Aoug.

8.3.2 Tpipaoikoi KIvnTAPES

O1 kivnTApeg E.P. avdAoya pe TRV KATAOKEUR KAl T AEITOupyia Toug
Xwpidovtal g SU0 PeYAAEG KOTNYOPIEG:

— TOUG OUYXPOVOUG Kal

— TOUG aoUYXPOVOUG KIVNTAPES

* ZOyxXpovol KIVNTHPES

O1 oUyxpovol KIVATAPES TTEPIOTPEQPOVTAI E OPIGHEVN TaxUTNTA, TNV
otToia KaAoUpe ouyxpovn TaxuTnTa TTEPIOTPOPNAG. AuTr €CapTdTal aTrd Ta
Ceuyn TTOAWV TOU TUAIYMATOG TOU KIVNTAPA Kal aTTd T ouxvoTnTa TOU PEU-
MaTOG TPOPOdATNONG TOU.

MNa ouxvornta f = 50 Hz ZEYTH MOAQN TAXYTHTA Apa 10xUEl
(ouxvéTnTa TOU OIKTU- ®) MEPIZTPOGH? (n,) f-60

ou Siavopric Te AEH) p=1 n= 3000 aTpogég / AeTmo ng = T
; p=2 n, = 1500 aTpoég / Aertd

EXOULE: p=3 n, = 1000 aTpo@ég / Aemd
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O1 cuyxpovol KIVvNTAPES BPioKOoUV EQaPUOYA:
— 0NV Kivnon gnxavnuaTtwy e otabepr TaxutnTa

— oTn d16pBwan Tou GUVTEAEDTH I0XUOG (CUVP) HIOG EYKATACTAONG.

* AoUyxpovol KIVNTHPES

OvopadovTtal aoUyXpovol ETTAYWYIKOI KIVNTAPES €TTEId dev KivouvTal
ME TN oUyxpovn TaxUuTnTa TTEPIOTPOPNG, OTTWG Ol TUYXPOVOI, OAAG PE WI-
KpOTEPN.

2’ autoUg To pelpa Tou dpopEa avaTTTUCOETAl aTTO £TTAYWY AOYW TNG
eTTiI®paONG TOU OTPEPOUEVOU KAl PHETABAAAOUEVOU payvnTIKOU TTediou TOou
oTdTn.

m KOTOOKEUN TWV aoUyXPOVWYV TPIPACIKWY KIVITAPWYV

O1 acUyxpovol TPIPACIKOI KIVNTAPEG PEPOUV GTO GTATN TPIPACIKO TUAIY-
MO TO OTTOI0 OTaV PEUPATODOTEITAI ONUIOUPYEI Eva OTPEPOPEVO PAYVNTIKO
medio.

O1 TpIpaCIKOi KIVATHPEG ETTAYWYNG, AVAAOYQ PE TNV KATAOKEUH TOU &pO-
péa Toug dlakpivovTal o€ duo €idn:

— KIVNTAPES BpaxukukAwpévou dpopéa (BAETTE oy. 8.3.2.a)
— KIvNTAPEG e dakTUAioug (BAETTe o). 8.3.2.€)

» KivntApeg BpaxUKuKAwHévou dpouéa (A TUAiyuaTog KAwBoU)

O dpopéag auTwyv Twv KIVNTAPWY, TToU gival Kal ol TTIo diadedouévol,
QEPEI aywyous BPaxUKUKAWHEVOUG (YEQUPWPEVOUG) OTa AKPO TOUG (BAE-
e oX. 8.3.2.8).
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ZOywpa oTdTn

TOAypa O0TATN

Apopéag

Bdon ompigng

AVEIOTAPEG

‘Evogaipol TpIeig
(pouAepav)

IxnMa 8.3.2.a Baoikd uépn acUyxpovou TpIpaacikou emaywyikoU Kivniipa Beayu-

KUKAwpuévou dpouéa

. L+ L
KéAugog TpIpacikd o
TOAyHQ

U \Y%
KiBwtio s X
QKPOJEKTWV
Muprivag
214TNG
aywyog dpopta
A TUMTTAVOU
oTEQAvN
BpayukUkAwong
TWV AyWwywv
ToU Spopéa

Ls Mivakida
QAKPOBEKTWV

Apopéag f TOuTIavo

ZxAua 8.3.2.8 Baoikd pépn acUyxpovou TpIQAaIKoU ETTAYwYIKOU KIvNTHpa Bpaxu-

KUKAwEVOU dpouéa
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To oTPEPOUEVO PayvNTIKO TTEdIO TOU OTATN TTPOKAAEN TNV eupavion HEA
€€ eTTaAyWYNG OTOUG aywyoug Tou dpopEéa, TTou PpiokovTal apxIKa akivnTol
OTO €0WTEPIKG Tou. ETreidA o1 aywyoi autoi gival BpaxukukAwuévor (ye-
QUPWHEVOI) OTA AKPA TOUG, TTPOKAAEITAI HECO OTO KAEIOTO TOUG KUKAWUQ
por| NAEKTpIKOU peupaTog. ‘ETol oI aywyoi Tou dpopéa diappéovtal atro
pevua Kal Bpiokovtal géoa og payvnTikoe Tedio, oTroTeE TTAVW O AuTOUG
avaTmTuooovTal OUVAUEIG, ME ATTOTEAECUA TNV EPPAVION POTTAG OTPEWNGS
KAl TNV TTEPIOTPOPH TOU dpopEal.

MeTd TNV €kkivnon Tou KIvnTAPaA, o dpouéag Teivel va @Bdcel TNV Tayu-
TNTA TTEPIOTPOPNAG TOU payvnTiKoU TTediou Tou oTdTn (oUyxpeovn TaxuTtnTa)
OAAG TTAVTA Ol GTPOWYEG TOU gival AlyoTEPES. Av QUTO GUVERAIVE, O AywYOoi
Tou dpopéa Ba noav akivnTol WG TTPOG TO PayvNTIKO TTESI0 Kal ETTOPEVWG
Oev Ba ednuioupyeito 0’ autolg HEA €€ emaywyng dpa dev 6a KUKAoQo-
pouce pelpa Kal dev Ba euPavi{OTav N POTTH OTPEWNG.

H 1ax0tnTa TTEQIOTPOPAG TOU BPOUED (OTPOYES N) UTTOAEITTETAI TNG GUY-
Xpovng TaxUTNTag TTEPITTPOPNG TOU HayvNTIKOU TTEdiou (OTPOPEG N, BAETTE
TTapaypa@o 8.3.2) yI' auto Kal Ol JNXaveég auTéG ovoualovTal aoUyXPOVEG.
H dia@opd Twv duo TaxuTATWYV ekPpaleTal ue Eva péyebog, TTou ovoualou-
ME oAioBnon s Kal cuvnOwg eKPPAZETal WG TTOCOOTO ETTI TOIG EKATO TNG
ouyxpovng Taxutntag. Oco au&dvel To QOPTIO PEILVOVTAI Ol GTPOPEG TOU
Kivnthpa, augdvel dnAadn n oAicbnon s.

H oAioBnon diveral atrd Tn oxéon:

ng-n

s= x100

S

KaBe kivntApag @Epel ETTIKOAANPEVN TTIVOKIOO E TA XOPAKTNPIOTIKA TOU
ME BAon Ta otroia uTToAOYIOVTAl O OTTAITOUUEVEG OIATOUES TWV YPOUUWY
PEUPATOBOTNONG, Ol ACPAMIOTIKEG OIOTALEIG EKKIVNONG TTOU Ba TTPETTEl VO
XPNOIUOTTOINBOUV K.ATT.

q NMAPAAEICMA 1

270 oxnpa 8.3.2.y @aiveral n Tvakida XapaKTNPIOTIKWY OTOIXEIWV £VOG
aoUyXpovou KIVNTAPa BPaxUKUKAwPEVOU DpouEa ATTd TNV OTToia JTTOPOU-
ME va £XOUUE XPHOIPES TTANPOYOPIES yI' AUTOV.
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Tpipaoikog
kvnmpag VP

TuvSeapoloyia TpIywvou, 3~ Mot. Nr. Pedpa ypapung
TIOAIK Tdon 380 V A380 V 17 A uTto TTAPEG POPTIO

ATTOBIB6EVN 55 kW S1 cosg 085 OUVY, YVWOTOC WC
aTov aova IoxUg 1450 /min 50 Hz  gUVTEAEOTAG I0XUOG

v A
TayUtnTa TTEPIOTPOPAS )
(ap1BuGG OTPOPWV/AETTTE) Isol. =KI. B 1P 4.4 S0 kg Bapog

oTo TTARPES PopTio VDE 0530 Teil 11972 BaBuog TpooTaciag

— oTeyavoTnTag amé
£10XWPNON EEvwv
OWMATWV

xnua 8.3.2.y [Mvakida xapakTnpIoTIKWV UEYEBWY aoUyxXpOovou ETaywyIKoU KIvn-
THPa BPaxUKUKAwuEVoU dpouéa

Auon

ATT6 Ta TTapaTtdvw oToIxEia YTTOPOUHE va UTToOAoyioouue didgopa PeyEDn
OTTWG:

TNV TPOoPEPOUEVN aTTd To OIKTUO NAEKTPIKNA I0XU, N oTroia diveTal atrd
TOV TUTTO:

P=+3-U-l-ouvp=1,73x380%11,7x0,85=6.538 W

MNvwpidovtag TRV atmmodidduevn oTov dgova pnxavikr 1oxu 5,5kW
5500W kai Tnv 10XU TToU atmmoppo@d o KivnTApag, (atrd utroAoyioud P
6.538W) ptmopoupe va uttohoyiooupe Tov BaBud amoédoong

WQEAIUN 10XUG (UNXavik) 5500

= - - - 0,84
TTPOoPEPOUEVN I0XUG (NAEKTPIKA ) 6538

YTrevBupidoupe 0TI TTAVTOTE O€ KABE UETATPOTTA EVEPYEIAG OTTO MIA OP®R
o€ GAN €xoupe atmwAeieg, dnNAadn éva TToo0 ATTd TNV TIPOCPEPOUEVN EVEP-
YEIQ OTNV NAEKTPIKI) UNXOVI JETATPETTETAI € BEPUATNTA. ZTNV TTEPITITWON TT.X.
TWV NAEKTPOKIVNTAPWY KATA TN METOTPOTTH TNG NAEKTPIKNG 1I0XUOG (P nAeKTpI-
kNG oe W) o€ punxavikn 10U (P unxavikr og HP i Watt) n weéAipun P unxaviki
gival TTavTa PIKPOTEPN TNG TTPOCPEPOEVNG P NAEKTPIKAG Kal TOUTO EKQPACETA
ME TO BaBu6 atTddooNG, 0 OTTOIOG gival TTAVTA PMIKPOTEPOS TNG HOVADAG.

P P

we X _q

P P

TPOCP NAEKTP
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q _MNAPAAEITMA 2

Av o KIvnTAPAG Tou TTapadeiypaTos 1 €xel TUNyUa oTATN PE 2 LeUyn TTOAWV
(P = 2) va uttohoyioTei To pé€yebog TNG oAioBnong.

Auon
H oulyxpovn TaxuTnTa TEPICTPOPNG TOU PJayvnTIKoU TTediou gival:
N, =W%=@=1500 oTtp/min

Apa n oAioBnan civai:

-Ne-n_1500-1450 _ 50
n 1500 1500

S

ATIO TNV TTOPAKATW TTIVOKIOO XOPAKTNPIOTIKWY OTOIXEIWV EVOG aoUy-
XPOVOU KIVNTAPA BPaxUKUKAWPEVOU dpouéa ¢nTeiTal:

=0,03 1} 3%

a) Na avayvwpioeTe Ta BagIKA XapakTnPICTIKA Tou, OTTWG TNV atrodido-
Mevn oTov G&ova 1oXU Kal TNV évtaon AsIroupyiag (peupa YPappng).

B) ATT6 TOV apIBUG OTPOPWV/AETTTO TOU KIVNTHPA VO EKTINACETE Ta CEU-
yn TMOAwV Tou TUAiyPaTOG TOU Kal va UTTOAOYIOETE Tnv oAicOnon.

y) TMola nAekTpIKr 10XUG aTTopPO@ATal ATTO TO BiKTUO;

0) Moiog gival 0 BaBuog aTédoang Tou KIVNTAPQ;

Typ
3~ Mot. Nr.
Y 380 \% 13,1 A
55 kW S1 cos¢ 0,76
960 /min 50 Hz
Vv A
Isol. -KI. B IP 44 64 kg

VDE 0530 Teil 1 1972
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AcuUyxpovol TpIpaciIKOi KIVNTAPES PE DAKTUAIOUG

OT1wg o1 aoUyxpovol KIVNTAPEG BPaXUKUKAWPEVOU dpopsa £TO1 Kal Ol
aoUyXpovol TPIPAOoIKOi KIVNTAPEG YE daKTUAIOUG (OX. 8.3.2.€) pépouv OTO
oTATN €va idI0 TPIPACIKO TUAIYHUA, TTOU OTAV PEUNATODOTEITAI dnuIoupyEi

éva oTpe@ouevo TTedio.

270 OpopEQ UTTAPXEI €TTIONG £va aTTAO TPIPACIKG TUAIYHA, ouvABwG o€
aoTEPOEIdN OoUVOEDN. To €va AKPO TUAIYUATOG EVWVETAI OE KOIVO OnuEio
(kO6pPoG Tou aoTépa). Ta Tpia Akpa TTou PEVOUV EAEUBEpa auvdEéovTal EEw-
TEPIKA HEOW TPIWV BAKTUAIWV KAl YNKTPWVY, JE PUBUIOTIKEG QVTIOTAOEIG O€
aoTepoeIdn ouvdeon. Autég atmrotehoUv Tn didTagn ekkivnong kai pUBIoNG

TWV OTPOYWYV TOU KIVNTAPA.

L4
L2
Ls

E€wrTepikn ouvdeouoAdynan daKTUAIOQOPOU KIVNTAPaA

Li Lo Ls SakTUAIOI dpopeag

PUBUIOTIKEG
QVTIOTAOEIG

SakKTUAIOI

TOAIYpQ TUAIYpQ
oTaTN Opopéa

ZxAua 8.3.2.8 AoUyxpovog TPIPATIKOS KIVNTHPAS UE OAKTUAIOUS
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To pedpa ekkivnong evog acUyxpovou KIVNTHAPA €ival TOOO PeYaAUTEPO
000 peYOAUTEPO €ival TO pelua Tou dpouéa Tou. Na va To TTEPIOPICOUE
TTapePPAAOUUE KATA TNV EKKIVNON PUBUIOTIKEG AVTIOTACEIG (WE TIG ETTAPES
Ayng o1o dkpo BeCId), OTTOTE UEIWVETAI TO PEUPA Tou dpPOopEa Kal KaT
ETTEKTAON TO PEUMA EKKIVAONG TOU KIVATHPA, TO OTTOI0 O€ DIAPOPETIKNA TTEPI-
TTwon Ba ATo 10TTAGCI0 Tou PEUPATOG KAVOVIKAG AEITOUPYIOG.

2T70010KG aQaIPOUNE TIG PUBUIOTIKEG QVTIOTACEIG, METAKIVWVTAG TAUTO-
XPOova TTPOG Ta aploTePd Kal TIG TPEIS OAIoBaivouoeg eTTa@és Afjyng. Otav
QUTEG PBAcOUV OTO TEAOG, £XOUV aPaIPEBEi TTARPWG OI AvTIOTACEIG Kal Ta
dKpa TOU TUAIYPATOG TOU BpoEa £XOUV YEQUPWBEI. 2TNV TTEPITITWON auTh
0 KIVNTHPAG OTPEPETAI TTAEOV [E TOV KAVOVIKO apIBuS GTPOPWV.

c> TpOTol oUVSEoNG TPIPACIKWY KATAVAAWOEWY — KIVNTHPWV

Ymrapyxouv duo duvaTtoi TpOTTol cUVOECNG TWV TPIPATIKWY KATAVAAWOCE-
wv o€ &va TpIPacIkd ouoTnua, (BAETTe ox. 8.3.2.0T).

® H ouvdeon katd aoTépa (Y)

L
L2

Ls L1

Lo
Ls
Tpipaoikd
dikTUO

IVP= |1 |2 |3
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® H oUvdeon katd Tpiywvo (A)

L

Ls L,
Ls

lyo= l1 s

Txnua 8.3.2.01 Auvaroi 1pormor oUvdEanS TPIPATIKOU KIVRTHPA

2Tn ouvdeon Twv TUAIYPdTwy Tou KivnThpa Katd aoTépa (Y):

— TO pelpa TNG YPAMMNG Eival ioco Pe To pedua KABe TUAiypatog (A @a-
Oong ToU KIVNTAPQ)
=1 =1,=1
— TO KGO¢ TUAIYUa BpiokeTal UTTd TAan 220V
21N ouvdeon Twv TUANIYPATWY (A @ACEWV) TOU KIVNTAPO KATA TRiywvo (A):
— TO pelpa TNG YPOUUAG €ival J3 =173 QOPEG PeYaAUTEPO aTTO TO
pevua Tou TUAiypaTog (1 ¢dong)

IVP= \/§ I<P

— 70 KAO¢ TUAIYUQ BpiokeTal utrd Taon 380V.
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» EKKivnon Twv nAeKTpIKWYV KIVINTAPWYV

O1 TPIPACIKES KATAVAAWOEIG, Apa Kal Ol TPIPACIKOI KIVATHPEG UTTOPOUV va
peupatodoTnBouv atod 1o OikTuo AEH £xovTtag auvdedepéva Ta TUAIYUOTO
TWV QACEWV TOU OTATN KATA Y 1] KOTA A.

Ag ouykpivoupe TIG dUO auTéG ouvdeCUOAOYiEG yia Tov iBIO KIVNTHPQ,
avadnTwvTag TNV TIKA Tou peUPATOS YPaUUAG Kal BewpwvTag OTI n avTioTa-
on Tou KABe TUAiypaTog (f @aong) Tou kivntApa givar m.x. Z =10 Q:

a) Zuvdeon kata Y

220V
Kata Tpoaoéyyion éxoupe: | =1 = %: Lo = 100 =22A
B) ZOvdeon kard A 380V
KaTa Tpootyyion éxoupe: | =31, omou |, “To0 " 38A
apa l, =173 l,=1,73x38 =66 A

Maparnpoupe 611 0 id510G¢ KIVNTAPAG ATTOPPOPd TPITTAACI0 PEUMA
YPOMMAG OTN oUvdeon Katd A amrd 6,11 oTn ouvdeon kartd Y. Auté
£X€1 Wg ouvéTTela va atrodidel kal TpITTAdoia 10XU.

=3 x|

| L= -
YPOAUUAG KaTd A YPOpHAG Katd Y

OTO TTaPAdeIyUd pag: 66A = 3 x 22A

Katd tn {euén evog TpipacikoU KIvnTipa ME To BikTUO N évraon
TOU peUHATOG EKKiVNONG p1ropei va @Bdoel To 10TTAGo10 TOU pEUPATOG
KOVOVIKNG AEITOUpPYiag yia HEPIKA BEUTEPOAETTTA.

To yeyovog autd TTpokaAei BUBIon Tng Tdong Tou SIKTUOU, N OTToIx
TTPOKaAei TTpoBAfuaTa oTn AcIroupyia Twv AAAWV KATavaAwTwy Tou SIKTU-
OU KaI UTTEPBEPPAVON GTa TUAIyUATA TOU KIVNTHPA.

H AEH dev emTpétrel TV atm’ uBegiag auvdeon TETOIWY KIVATAPWY OTO
OiKTUO €KTOG Kal av gival JIKPAG 10X00G (< Twv 2 HP). O1 yeyaAuTtepng 10xU-
0G KIVNTAPEG auVOEOVTal PE TO BIKTUO UEOW EIBIKWV BIATACEWY, TTOU €AAT-
TWVOUV TO PEUPA EKKiVNONG,

M.x. O1 acUyxpovol KIvnTAPEG BE BakTuAioug cuvdéovTal atr’ eubei-
ag 0710 BiKTUO (aVECAPTATWG I0XUOG) KAl N YEIWON TOU PEUPOTOG EKKIVNONG
EMMTUYXAVETaI, OTTWG NON YVWPICAUE, JE TN oUVOEDN € OEIPA OTO TUAIYUQ
TOU OPOHEQ PUBUICTIKWY QVTIOTACEWV.
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2T0UG aoUYXPOVOUG TPIPACIKOUG KIVNTAPES BPaXUKUKAWUEVOU dPO-
pé€a n o cuvnBiopévn diaTaén gival o d1aKOTITNG aoTépa-Tplywvou. O
KIVNTAPAG EKKIVET JE TA TUAIYUOTA TOu ouvdedepéva og aoTépa. 'ETol, To peu-
Mo €KKIVNONG Tou €ival pev augnuévo, £wg kal 10 Qopég, o€ axéon OPwWG YE
TO peUpa AgIToupyiag Tou o€ oUvOECN AOTEPA Kal Ol O OXEON UE TNV KAVO-
VIKA} oUVOEQDT] Tou a€ Tpiywvo, otroTe Ba ATav TpiTAdoio. Otav o KivnTApag
QTTOKTACEI TIG OVOUOOTIKEG TOU OTPOYEG, N CUVOETUOAOYIa TwV TUAIYUATWV
TOU KIVATAPQ PETATPETTETOI AUTOUOTO € OUVOEDN KATA TPiyWVO.

Ekkivnon acUyxpovou TpigpacikoU KIvnTHpa BPaXUKUKAwWMEVOU Spo-
ME€A JE aUTOPOTO SIAKOTITN aoTépa-Tpiywvou (Y-A)

O autépaTog dIakOTITNG Y-A uTTopEi va XxpnoipgotroinBei yovo yia Tnv €Kk-
Kivnon KivnTrpwy, Ol OTI0iOl €ival KATOOKEUAOHEVO! VA AEIToupyouv O€
ouvdeon A. ZTnv TEPITITWON XPNONG TOU BIAKOTITN &€V XPNCIKJOTTOIOUVTAl
AQUTTAKIO OTO KIBWTIO OKPOOEKTWY VIO ECWTEPIKEG TUVOETEIG. ATTO TOUG
£€1 AKPOOEKTEG TOU KIVNTHPA EEKIVOUV (6) £€1 aywyoi o1 0TToiolI KaTaARyouv
oToV auTouato d1akAOTITN Y-A.

Meécovtag 10 ptmouToVv ekkivnong (START) autdépaTa o KIvQTHPOG GUV-
oéeTan o ouvdeon aotépa (Y) kal {ekiva. MeTd TTapéAeuon xpovou Trepi-
mou 10+20 sec, autépaTta n ouvdeauoAoyia Twv TUAIYUATWY Tou KIvnTrpa
METOTPETTETAI O oUVOEDN TPIyWVoU (A), dnAadn olvdean KavovIKAG Ael-
TOupyiag Tou KivnThpa.

8.3.3. AouUyxpovol HOVOQUCIKOi KIVITAPES

Av oTOV 0OUYXPOVO TPIPACIKO KIVNTAPA, O OTT0I0G epyAleTal Xwpig Qop-
Tio A ME PIKPO QOpPTiO, BIOKOTTEI évag aTTd TOUG TPOYODOTIKOUG aywyoug,
TTapaTNPEOUE OTI O KIVATHPAG eEaKOAOUBEi va TTEpIoTPEPETAI. AV OUWG TOV
oTauaTACOUWE Kal BeAfooupe va Tov Béooupe o€ Kivnon Ba Trapartnpr-
ooupe OTI Oev LeKIVA EKTOG KOl AV TOU OUWOOUNE TTEPIOTPOYPIKN wlnon pe
TO X£PI HOG TTPOG OTTOIAdATTOTE KaTEUBUVAN. KATw aT10 TIG GUVBAKES AUTEG
AgiToupyiag (atmwAgia piag @aong Tr.X. Ao TTTWon ao@AAEIag) O KIvNnTh-
pag dev PTTOPEi va atrodwael 6An Tou Tnv 10XU (atrodidel TTEPITTou TN KIoH)
Kal QUOIKA TNV avTioToixn poTrr. Av o KivnTApag epyaldtav utro TTANPES
@opTio Ba akivnTotroloUvTav Kal 6a Bouile XapaKTnPIoTIKA. &€ auTrh TNV
TTEPITITWON TTPETTEI AUECA Va OIOKOTTEI N TPOPODOTNCN TOU.
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[ L L4 L4
Lo L2 Lo Lo
L3 LS
\% V=X
v w u=z w=Y

xnpa 8.3.3.a Asiroupyia acUyxpovou TPIPATIKOU KIVNTHPA UE ATTWAEIQ UIag eaons

ATTO Ta TTOPATTAVW TTAPATNPOUME OTI, NETA TNV OTTWAEID YIOG GAONG,
T TUAIYMOTO TWV TPIWV QACEWVY atToTEAOUV OAG Jadi HOVOQAGTIKO TUAIYUA.
KdaTtw atmd auTég TIG oUVORKeG O KIVNTAPAG deV PTTOPEI va EekIvioel, BIOTI
TO pJovo@aaikd peupa (TTOAIKAG Tdong 380V) dev dnuioupyei JOVO Tou Tre-
PIOTPEPOUEVO TTEDIO.

TotroBeTWVTOG OTOV OTATN EVOG JOVOQACIKOU KIVNTAPA éva BondnTikd
TUAIyHO pTTopoUpE va dnuioupyrooupe Katd Tn SIAPKEIA TNG EKKIVNONG TTe-
PICTPEPOUEVO PaAyVNTIKO TTEDIO.

Ta Topatmdvw ETTITUYXAVOUUE UE BIAPOPOUG TPATTOUG KAl QVTIOTOIXWGS
£XOUME TOUG €ENG TUTTOUG HOVOPACIKWY KIVATHPWY:

o) Movo@aoikoug KivnThpeg ) pe avriotaon Il) pe TTUKVWTA
Baoikd gival KivnTApeS BPaxUKUKAWUEVOU dpOopEa TTOU £XOUV ETTITTPO-
oBeTa éva BondnTikG TUAIYUO TO OTTOIO TTAPOUCIACLEL:

® JeyaAn wuIkA avTioTtaon, A

® XwpnTiKOTNTA (EXEl oUVOEDEUEVOUG OE O€Ipd 1 1) 2 TTUKVWTEG)

B) Movo@aoikoUg KIVNTHPES OEIPAG
PEpouv Péoa oTa AUAGKIQ TOU OTATN HOVOPAGIKO TUAIYUa (TUAIypa Sié-
YEPONG) TO OTT0i0 oUVOEETAl O€ OEIPA PE TO TUAMIYPA TUUTTAVOU.

Y) Movo@aoikoUg KIvNTHPES YIOUVIBEPOAA
Eival KivnTApeg HIKPAG 10XU0G KaTAAANAoI va Asitoupyouv oTo 2.P. kai E.P.

8) Movo@aoikoUg KIVNTAPEG avTidpaong
XpnoigotroioUvTal o€ €I0IKEG TTEPITITWOEIS OTTOU OTTAITEITAI EUPEIa PUB-
MION TwV OTPOPWV (TT.X. O€ EPYAAEIOUNXAVEG)
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» AgiToupyia TpIQPACIKOU KIVIITAPA WG HOVOPATIKOU
Mikpoi TpIQaoIKoi KIVNTAPES gival duvaTov va AEITOUPYOOUV WG [o-
VOQACIKOI JE PEIWMPEVN 10XU KAl VO EKKIVOUV POVOI TOUG JE TNV KATAAANAN
ouvdeon evOg TTUKVWTH oTA TUAIyUaTd Toug, OTTwG auTd @aiveTal GTO OXH)-
pa 8.3.3.6.
Ly
Ls

L4
Ls

u w
Zxnua 8.3.3.8 Tpipaacikos KivTHPAS XPNOILOTTOIOUUEVOS WS [IOVOPATIKOS
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8.3.4. AANAayn TNG POPAG TTEPICTPOPNG

H @opd 1TepIoTPOoPrG VOGS aoUyXpovou TpIPacikoU KIvnTApaA gival idia pe
N QOPAa TTEPICTPOPNS TOU payvnTikoU 1ediou Tou oTdTtn. MTTopouue va
aANGEOUPE TN POPA TTEPIOTPOPNS ME QVTIUETABEON TwV OuvdEéoEwV (OTO
KIBWTIO aKPOOEKTWY) O BUO ATTO TOUG TPEIG aywyoUug Tpo®odoaiag Tou
KIvnTAPa, OTTWG auTo gaivetal oto oxAua 8.3.4.

L+ (R) Ly

L2(S) Lo
L3 (T) Ls

Zxnua 8.3.4. AdMayn @opd¢ TTePIOTPOPHS aoUyXPOVOU TPIQATIKOU KIVNTHPA IE
QVTILETGOEON TwV oUVOETEWY € dUO aywyous Tpogodoaiag

8.3.5. Xpfon Twv aocUyXpovwyV TPIPACGIKWY KIVITHPpWV

Ma tnv emmAoyn evog nAekTpokivnTAPa AauBdvovTal utroywn:

e O ammaitioeig o€ 10XU, KW (kaBopilouv To péyeBog Tou KIvnThPQ)

e O amaitoupuevog apiBPog oTPoPWY KaBWG Kal n oTabepdTnTa TWV
OTPOPWV TOUG OTaV PETABAAAETAI TO QOPTIO (KIVNTAPEG OTOBEPAG N
MeTABANTAG 1 puBpIfOuEVNG TaXUTNTAG).

o 01 ouvBnkeg Asitoupyiag (1T.X. ouvexng Asiroupyia, TTEPIOdIKA SI0KO-
TITOMEVN KTA.).

e O Babuodg TpooTaciag EvavT €l0XwPENoNg EEvwv owUdTwy (VEPO,
OKOVN KTA.).
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O Babudg mTpooTaciag xapaktnpiletal amd Ta ypdupata 1P kalr duo
apiBuoug. O TTpwTog apIBudg deixvel To €id0g TTPOCTACIOG ATTO ETTOQN Kal
€10XWpNoN oKovng, o deUTEPOG TO €i0OC TTPOCTACIAC ATTO €1I0XWENON VE-
pou, T.x.: IP 44.

05

IP 44

Zxnua 8.3.5.a Tpdmog xapakrnpiouou Tou €idoug mpooTaadiag amo gioxwpnon -
VWV OWUATwYv (0K6vn, vepo) kard DIN 40050 kai IEC 144

o H popon £€dpaacng TnG uNxavng n otroia cuPBoAICeTal e éva yPAUPa
Kal évav apifuo, 1.x.

A, £wg A, yIa punxaveg opigovTiag didragng xwpig £dpava

B, twg B, yia unxavég opigovTiag didragng pe £dpava

C, £wg C, yia unxaveg opidovTiag dIAtagng Ye GWTEPIKA £dpava
V., €wg V,, yIo unxaveg Katakopueng didragng pe £édpava

B3 BS V1 V3

B6 B7 B8

V5 V6

Zxnua 8.3.5.8 Zuvnbeig uopéc £6paang, NAEKTPOKIVNTAPWY YEVIKNS XPRoNS
(xapaktnpiouos kara DIN 42950)

e H didragn perddoong TnG Kivnong Tpog To KIVOUUEVO PNXAvNUa TT.X.
atr’ euBeiag ouleutn, xpPron MEIWTAPA OTPOPWV K.ATT.
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Mivakag 8.3.5 Egpapuoyés kivnmpwy E.P.

EIAOZ KINHTHPA

E®APMOIEZ

TpIQaCIKOG ETTAYWYIKOG
KIVNTAPAG BPaXUKUKAWMEVOU
Opopéa

2€ BIOPNXAVIKEG XPAOEIG, OTTOU OEV ATTAITEITAI
pUBUIoN OTPOPWV Kai yia 1IoXU péxpl 220 kW

TpIpaoIkOG ETTAYWYIKOG
KIVNTAPAG PE DAKTUAIDIA

2 € APKETEG BIOPNXAVIKEG EYKATAOTACEIG VIO
10XU péxp! 800KW. ETriong, o€ e@appoyEg
OTTOU QTTAITEITAI PIKPA PUBUION TWY OTPOPUWV

(dakTuAI0PGPOG) Kal JeyAAn poTTA KaTd TNV €KKivnon Tr.X. JUAoI,
MEYAAEG AVTAIEG K.ATT.
XPNOIUOTTOIEITaI EKEI BTTOU ATTAITEITAI OTABEPOTNTA
S (yXPOVOC KVITTTpaC OTPOPWV TT.X. NAEKTPIKA poAdyIa, PUBUICTIKOI

pnxaviopoi K.ATT. ETriong xpnoiyotroigitai yia n
BeATiwon Tou cuve.

Movo@aaikog KivnTiRPag
BpaxuKUkAwUEvou
Opopéa

2 TTEPITITWOEIG ATTAITOEWV
Kivntipag MIKPNG 10XUO0G Kal JIKPAG POTTAG
ME avTioTaon | katd Tnv ekkivnon TT.X. YIKPOI
QAVEUIOTHPEG.

MNa peyaAuTepn 1I0XU Kal POTN
Kivntipag €KKivnong arr’ 6,71 0 KIvnTAPAG
ME TTUKVWTH | € avTioTooN TT.X. MIKPEG AVTAIEG,
NA. Yuyeia K.ATT.

Movo@aaikdg KIvnNTAPaAg PE
OUAAEKTN

Kivntipag 210 nAeKTPOKiVNTa OXAMATA (UE
oeIpdg ouxveTnTa PEUUOTOG 16§HZ

MNa ouokeuég Z.P. kail E.P. 11.X.
MouviBépoal | EUPIOTIKEG uNXaVES Kal AAAEG
OIKIOKEG OUOKEUEG.

>€ TTEPITITWOEIG EUPEIag pUBUIoNG

Avridpaong OTPOPWV TT.X. EPYAAEIOUNYAVEG
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8.4 POIMH KAI IZXYZ TON HAEKTPIKQN KINHTHPQN

H pot) T Tnv omoia 0 KIvNTAPOS avaTrTiooel aTov dfova divetal aTrd Tn
oxéan:

M=F-r oeN-m

omou F : n mepigpepeiakr duvaun oe N
r : namoéoTtaon TG dUvaung amod Tov dgova, o m

OUPHOTOCXOIVO

F

H 10x0g 1Tou atmodideTal oTov dfova KaBe Kivntrpa, dnNAadr N INXavikn
I0XUG avaypdageTtal TTdvw oTnv mivakida tou kai divetal o€ Hp A KW (1 Hp
= 0,746 KW, 1 Ps = 0,736 KW, 1 KW = 1,36 Hp). Av emmAeyei KivnTApag
ME 10XU JIKPOTEPN ATTO TNV aTTAITOUMEVN, TOTE O KIVATAPAG Ba UTTEPPOPTI-
oTei kal Ba kaei. Av eTTIAeyEi KIvnTAPAG PE 1I0XU ApPKETA PEYAAUTEPN, TOTE O
BaBudg ammédoong Kal 0 CUVTEAECTAG I0XUOG TOU KIvNTAPa Ba gival JIKpOi,
Ba éxoupe peyaAAo pelpPa €KKivnOoNg, ATTAITAOEIS YIO JEYAAUTEPES dlaTo-
MEG ayWwYWV KAl aOQAAEIWV KAl QUOIKG auénuéva £€0da yia Tnv ayopd Kai
€YKATAOTOON TOU KIVNTAPA.
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a) Y1roAoyiopog TnG 1I0XU0G KIVNTAPA YIO TTEPICTPOPIKI Kivhon (popTiou
H atmmaitodpevn pnxavikn 10x0g Tou KivnTripa diveTal atro Tn oxEan

otou: M = pottAj (e N - m)

_21m-v, V=apiBudg otpo@wyv KivnTipa ava Aetrto (R - P - M)
60 W = ywviakn Taxutnta (rad/sec)
lMa TNV NAEKTPIKN 10XU TTOU OTTOPPOPA O KIVNTHPAG aTTd TO BIKTUO, I0XUEL:
P

P =_ X
A
" n

o1ToU: n = BaBu6g aTdédoong Tou KivnThRpa (N < 1)

TNV TTEPITTTWON OTTOU N 1I0XUG ) n poTTr) divovTal o€ SIOPOPETIKES HOVA-
0€G 10XUOUV oI ENG OXETEIG:

1N =0,102 kp
1kp=9,81N
1HP =764 W
1PS =736 W

Y1roAoyiopuog TNG 1I0XUOG TOU KIVNTAPA yia €uBUypapun Kivnon
TOU QOpTiou:

Kot autr] T0 @opTio KIveiTal euBUypaupa Tr.X. YEPAVOI, OVEAKUCTAPES
K.ATT.

Fu

Pn)\ = n,

oTTOoU: PM= NAEKTPIKA 10XUG og W
F

= Quvapun avtidpaang goprtiou (N)

C
]

TaxUTNTa Kivnang @opTiou (m/sec)

BaBuodg ammddoong 6Ang TnG KivntApiag didtaéng (kKivntipa
Kal MEIWTAPA OTPOPWV)

=}
1
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MNa va unv epyddetal o KIvnTAPOg oTo TTAAPES QOoPTio Tou Kal Bopufei
| CeoTaiveTal ETTIAEYOUPE KIVNTHPA PE 1I0XU KOTA 25% peyaAuTepn atmod Tnv
ATTaITOUMEVN.

q _MNAPAAEITMA 1

Na utrohoyioBei n atrairoupevn NAEKTPIKE 10XUG yIa TN YETOKIVNOT QOPTioU
Bapoug evog Tovou pe Tayxutnta 0,2 m/sec Otav 0 GUVOAIKOG BaBudg Tng
Xpnoiyotroloupevng didtagng eival n = 0,6.

Auon

F=1tn=1000 kp = 10.000 x 9,81 = 9810 N
u=0,2m/sec
n=0,6

_F-v_9810%0,2

P
" 0,6

=3270W

q _MNAPAAEITMA 2

Na utroAoyioTei n 100G Tou KivnTrApa (o€ HP) eykaTdoTaong aveAKUCTHpO
4 atopwv (weEAipo gopTio Q =4 x 75 kp = 300 kp) pe Bapog Balapiokou
F"= 300 kp 1Tou Kiveital pye Taxutnta u = 0,6 m/sec.

Aivovral:
BaBuodg amodoong kivntpa pe n = 0,6,

BaBudg amddoong pelwTApa n,= 0,5, 1
Bapog avrifapou G = F'+ 0,5 Q =300 + 2 x 300 = 450 kp
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MelwTApag oTPOPUWV

P pexrpic (aTEPUWY KOPWVA)
Ppévo
TpoxaAia
o RIS
Ny
TpoxaAia U
TTAPEKKAIONG
OUPUOTOOXOIVWY

G

Auon

OAIKOG BaBuog amdédoong: n'=n_ x n,= 06x05=0,3

avTidpwaoa duvapn: F =F'+ Q - G =300 + 300 — 450 = 150 kp x 9,81 =
1471N

ATTAITOUMEVN NAEKTPIKY I0XUG:

F-u_1471x0,6
PT])\ =—=
n 0,3

=2942 W = 2,942 Kw = 4,0 HP

EMAEYOUE KIVATAPQ 10XU0G KaTd 25% peyaAlTepng atrd TNV atraitTou-
MEvN via va unv epyadetal oplakd, dnAadn 4 x 1,25 = 5HP.
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8.5 H HAEKTPOAOIIKH ErTKATAZTAZH TON HAEKTPIKQN KINHTHPQN

AT’ guBeiag oUvdeon
2€ KABE NAEKTPOAOYIKN €YKATAOTAON TPIYACIKOU KIVATAPO TOTTOBETEITAI OTN
YPOUMI PEUPATODATNOTG TOU £VOG ACPAAEIOBIOKOTITNG, ONAADK éva KIBWTIO
(ouvABwWG PETOANIKG) TTOU TTEPIEXEI Evav TPITTOAIKO OIAKATTTN KAl TPEIG ao®d-
Agieg TNENG. O BIOKOTITNG XPNOIKEUEl OTOV EAEYXO TNG AEITOUPYIAG TOU KIVNTH-
PO KAl Ol 0OQPAAEIEG OTNV TTPOCTOCIA OTTO PEUUATA BPAXUKUKAWONG, TOOO TOU
KIvNTAPa 600 KAl TOU TUFHATOG TNG YPAMMUAG TTou BpiokovTal JETG aTTd QUTEG.

H eAdxiotn emTperdpevn dI0TOUR TWV AYWYWY PEUPATOdOTNONG YIA
KIVNTAPES €ival 2,5 mm2.

PE
Li(R)

L2(S)
Ls(T)

ACQaAEIOBIOKOTITNG

M yeiwon M
PE
3~ 3~

Zxnua 8.5.a Eykaraoraon nAekrpokivnripa (am’ eubBeiag ouvdeon oo SikTuo)

OTwg avagEpape TTPONYOUUEVWG, O AOPAAEIODIAKOTITNG:
— emTPETTEI TOV €AEYXO TNG Aciroupyiag Tou KivnTApa (ON-OFF)

— TTAPEXEI TTPOOTACIA OTTO BPAXUKUKAWUA YECW TWV AC@AAEIWV aAAG
Oev TTPOCTATEUEI OTTO UTTEPQOPTION (MIKPH aUEnNon Tou peUUATOG TTé-
pav TOU KavoVvikoU Agitoupyiag) kail ammd EAA&Iyn TAong.

Av n 1don Tou BIKTUOU PEIWBET KATW aTTd éva TTapadekTo OpIo N AEIToup-
yia Tou KivnTApQ yivetal TTPOBANUATIKA. XTNV TTEQITITWAON AUTHA YEIWVETAI N
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I0XUG TOU Kal &gV YTTOPET va avTaTTOKPIBEI OTO QOPTIO PE KiVOUVO va KaEl,
onAadn va kataoTpagei To TUAIYUd Tou.

Av n 1don dlokoTTEl KAl ETTAVEADEL, O AKIVATOTTOINUEVOG KIVNTAPAS Ba
ETTOVEKKIVIOEI € JEYAAN TTIBaVOTNTA TNV TTPOKANGN OTUXAUATOG. TNV TTE-
PITITWON TToU £XoupEe TTOAAOUG KIVNTHPEG, Ba eTTaVEKKIVIiOOUV OAOI TNV id1a
OTIYMA PE MBavoTnTa To OiKTUO va TTapouaiaael BuBion atnv Taon.

Av n évtaon Tou peUPATOG, TTOU ATTOPPOPA O KIVATHPAG CETTEPATEl TNV
TIUA TNG OVOUAOTIKAG £viaong Asitoupyiag (TT.X. AOyw MIKPAG UTTEPPOPTI-
ong, dIAKOTING YIOG GAONG i ATTO XAAAOUEVA POUAEUAV K.ATT.), OTNV TTEPI-
TITWON auTr 8ev avTiOPoUV oI A0PAAEIEG KAl O KIVNTAPAG UTTEPBEPUaivETal
ME KivOUVO va KATaoTPAPEI.

OAa T TTAPOATIAVW TA ATTOQPEUYOUNE E TNV TOTTOOETNON OTO KU-
KAwPA pEUPATOSOTNONG TOU KIVNTAPO EVOG QUTOHATOU BIOKOTITN.

20vdeon KIVNTAPA NECW QUTOMATOU SIAKOTITN

O1 autépaTol dIoKOTITEG €ival EEOTTAIGUEVOI PE DIATAEEIG TTPOCTATIAG Ol
oTToieg eTrepPaivouv autéuaTa Kal SIAKOTITOUV TO KUKAWHGO O€ TTEPITTITWON
avwuaAiag A kivduvou Kal yI' auTé akpiBwg ovoudldovTal auTtOPaTol.

O1 diatééeig TpooTaCiag TTou €xouv ol auTopaTol SIOKOTITEG (OXAua
8.5.B) otnpifouv Tn AciIToupyia TOUG o€ BUO PAIVOMEVA:

e Tn Beppikn BIAOTOAN £vOG DINETAAAIKOU EAGOUOTOG KOl
e TNV NAeKTpOoPayvnTIKR €AEN TOU TTUPHVA EVOG NAEKTPOUAYVATN.

Ta BepuIKG Kal NAEKTpOPAyVNTIKA OTOIXEIO TTPOCTAGIOG dlappEovTal O€
oeIpd atrd TO PEUUA TOU KUKAWHPOTOG TTou TTpooTaTelouy (oxnua 8.5.y,0).
To Beppikd oToixeio avTidpd (SIOKOTITEI TO KUKAWMA) O€ TTEPITITWON TTOU
dnuioupynBei utTEPPOPTION PEYAANG BIAPKEIOG (TT.X. N DIAKOTTA MIag ¢Aong
TTOU CUVETTAYETAI UTTEPPOPTION TWV dUO AAAWV QATEWV), EVW TO NAEKTPO-
MayvnTikG oToIXEIO avTIOPd o€ TTEPITTITWON BPAXUKUKAWUATOG.

amoZeoKNe UTTOUTOV aTroleUKTNG
€Taen

BepuIkd

LTIOUTOV gToIxEio
NAEKTPO-
HayvnTIKO i i
oToIxEio 6éon OFF 6¢éon ON

NAEKTPOAOYIKS TPog
oUPBONO KivnTnpa

Zxnua 8.5.8 Apxn Aciroupyiag auréuarou d1akoTTTn
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PE
Li L Ls

L1 Lz L3 PE L1 I—2 L3 PE

BepuIka
oToIxeia

NAEKTpOMAYVNTIKG
oTolIxeia

Zxnua 8.5.y 2uvdeouoAdynon aurouarou OIQKOTTTN

H 1rpooTacia Tng ypauung Kal Tou KivnTApa atmo BpaxukUukAwua ega-
OQaAICeTaI €iTE YE TV TOTTOBETNON OTN YPAUMN QOQOAEIWV EiTE PE TNV

UTTaPEgN NAEKTPOUAYVNTIKWY OTOIXEIWY TTPOCTACIAG OTOV QUTOUATO SI0KO-
TN 10XU0G (BAETTE OX. 8.5.Y).

L
Lo
Ls
PE
F1
MrtrouTtév
(START)
(ON)
(1
F2
(STOP)
(OFF)
©)
M
M1

3~

IxnHa 8.5.8 ZuUvdeon TpipaaikoU KIvNTHPA LUECTW QUTOLUATOU OIAKOTITN
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TnAexe1p1fépevol auTOpaTol SIAKOTITEG

Mia aképa didtagn TpooTaaiag ival To TTnvio EAAEIYNG TAONG TOU QUTO-
MaTou SIakOTITN. AUTO avoiyel TO KUKAwUa oTtav n Tdon JeiwBbei onuavTiKa
KATW a1rd TNV KAVOVIKI TIUA. Z€ TTEPITITWON JIAKOTING Tou PEUNATOG, Ol
KIVNTAPES Oev EeKIVOUV auTOPaTa POAIG ETTaVEABEI TO pelpa. Me Tnv eTTava-
QOopa TNG TGong xpelaletal va 0oBei véa evtoAn Asitoupyiag (XEIPIOPOG) N
otroia ouvABwg yivetal y€oa atod 1o utroutév START A ON 1 |, (TTpdoivou
XPWHATOG), €’ 600V 0 AUTOUATOG TTAIPVEI EVTOAEG ATTO UTTOUTOV.

H evToAn TTalong Tng Asitoupyiag divetal e TTieon avTioTolXa TOU JTTOU-
16V STOP 1} OFF 1} 0 (KOKKIVOU XPWHOTOG).

Ta ptrouTdV XEIpIoPoU PTTopEi va gival ToTrToBeTnuéva TTAvw OTO TTEPI-
BAnua tTrpocTaaciag (kouTi) Tou auTéuaTtou dIaKOTIT (oxNua 8.5.8) A Kal va
BpiokovTal pakpid TG B€0Ng Tou AUTOPATOU OIOKOTITH, OTTOTE YOG ETTITPE-
TTOUV ToV TNAEXEIPIOHO OnAadr Tov xelpiopd (ON-OFF) atrd amdéaoTtaon
(oxnua 8.5.¢).

O xeIpIopog yiveTal ite e oTiyHiaia vioAr (atrd (eUyog UTTOUTOV EKKIVONG
Kal oTAdoNG, oxnua 8.5.€), €iTe Ye YIa EVTOAN TTOU BiveTal TT.X. OTTO XPOVODIOKO-
TN, TECOOTATN, BEPUOOTATN K.ATT. ETTEION 0 XEIPIONOG eV yiveTal dueoa e
XEIPOAARN kal TTEIONA N KaTAoTAON AcIToupyiag (ouvdeon A dlIoKoTTH) dev gival
dueoa opath, eival CWOTO Va TTPONYEITAI VOGS XEIPOKIVNTOG BIOKOTTTNG.

L KUKAWMQ

L+ L Ls : eAEyxou
KUKAwpa 10x00g NG A&Imoupyiag
NAEKTPOVOUOG
BeppIkd MTTOUTOV

aToIxeia



280 > TOIXEIA HAEKTPOAOTIAZ

L, L, L) N L, KUKAWHO
eAéyxou
NG Aeiroupyiag
KUKAwPa
10xU0G

S1aKAOTITNG
eAéyxou TNG
S AeiToupyiog

OFF
nNAEKTPOVOUOG K
k1
BepuIka
F
(L, L,Ly) N L KOKAwpa
eAéyyou Tng
AeiToupyiag
KUKAwPa
10x00Gg
SOIaKOTITNG
eAéyxou Tng
S \ermoupyiag
ON
NAEKTPOVOHOG k
k1
BeppIKa
pH F

Zxnua 8.5.e Apxn Asitoupyiag tng tnAsauvdeang kar TnAESIQKOTTNS (TNAEXEIPIOUOS
HEow nAekTpovALoU)
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AYTOMATIZMOI KINHTHPQN
evikd

2TIG EYKATACTAOEIG QUTOUATIOPWY KIVNTHPWYV 01 XEIPOKivNTOI SIOKOTITEG
avTikaBioTavTal ue NAEKTPOVOUOUG 1] auTOPATOUG DIOKOTITEG. H €vTOAR yia
TNV ekkivnon (START) ] TTadon Tng AeiIroupyiag Tou KivnTApa f KABe AAAN
gpyaoia divetal Pg TNV TTiECN AVTIOTOIXWYV KOUUTTIWV (UTTOUTOV).

O1wg yvwpioape, KGBe NAeKTPOVOUOG £xel évav nAekTpopayvnTtn. OTav
0 NAeKTpOoUayVATNG TPOoPodOoTNOEl e peUa, EAKEI TOV OTTAICUO Tou. H Ki-
vNaon Tou OTTAIGHOU PETABIOETAI NXAVIKA O€ OPICHEVO aPIBUO NAEKTPIKWYV
ETTAPWV, Ol OTTOIEG AVOiYOoUuV, av NTAV KAEIOTEG (ETTAPES NPEUIOG 1 aTTdlEu-
&Ng) N KAgivouv, av ATav avoikTES (ETTAaPEG epyaaiag ) Ceuéng).

Av 10 TTnVio TOU NAEKTPOVOPOU BIoPPEETAl OTTO PEUUA, AEPE OTI O NAe-
KTPOVOWOG gival o€ OIEyepan, TNV avTiOeTN O€ TTEPITITWAN AEUE OTI €ival O€
atrodi€yepan 1 nEeyia.

Ta 1TnVvia, 600 Kal oI ETTAPEG TTOU AVIAKOUV OTO idI0 TTNVio XapaKTnpi-
Covtal pe éva Ke@aAaio ypaupa Kai évav apibud m.x. K, otav utrapxer n
avaykn SIGKPICAS TOUG aTrd AAAEG TOU 180U KUKAWMATOG.

TIG €TTA@EG VOGS NAEKTPOVOUOU TIG DIAKPIVOUNE O€ ETTAPES XEIPIOUOU
(BonBnTiKEG) Kal o€ TTAPES AsiToupyiag (KUpIEG), PAETTE oxrua 8.5.C.

A

1

KUpIEG
ETTAPEG .
Tmvio BOF]G[]TI](F]
nAekTpovooU emaen
A 3 5 13
1
K

Zxnua 8.5.8 HAektpovouog (eEwrepikn pop@n - TapdaoTacn EmMaQwy)

ATTO TIG BONBNTIKEG ETTAPEG A ETTAPES XEIPIOUOU OI OTIOIEG Eival €Aa-
QPAG KATAOOKEUNG TTEPVAEI N KaBodNyoUuod NAEKTPIKN EVEPYEIQ (PEUMA HI-
KPAG éviaong). ATTO TIG €TTAQEG AEITOUPYIAG Ol OTTOIEG €ival I0XUPOTEPNG
KOTOOKEUNG aTrd TIG TTPONYOUUEVEG, TTEPVA N KaBodnyoUuEevn NAEKTPIKN
evEpyela (peUpa KaTavaAwong PEYAANG OXETIKA EvTaoNG).
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Ekkivnon Tpipacikou KIVNTHPO JE AUTONATO SIOKOTITN (NAEKTPOVONO)

H xprion tou autéuatou dIGKOTITN €ival aTmmapaitnTn oToug KIVNTAPES
IoxU0¢ Travw atréd 0,5 KW. ZuvABwg XpnOIUOoTToIEITal YIa KIVATHPES 1I0XU0G
MEXP!I 2,5KW xwpig didtagn ekkivnong. MNa peyaAutepn 10x0, Gvw Twyv 2,5
KW, xpnoigotroigital kai €181k dIdTagn eKKivnong yia Tov TTEPIOPITHO TOU
PEUPATOG EKKIVNONG. 2’ QUTAV PEPIKEG POPEG EVOWUATWVETAI KAI O QUTOUA-
TOG (TT.X. QUTOMATOG OIOKOTITNG Y-A) KOI TIPOCQEPETAI O€ £VIAio TUVOAO yia
OIEUKOAUVOT TWV EYKATACTATWV.

‘Evag autopaTtog dIaKOTITNG XApaKTNpideTal KUpiwg atmd tnv Tdon Acl-
TOUPYIOG TOU TIMViOU TOU, TNV OVOUOOTIKI €vTaon AEITOUPYIaG TWV ETTAPWY
TOU Kal aTTO TN PEYIOTN 10XV TTOU PTTOPET VA EAEYEEI OE DIAPOPES TTEPITITWOEIG
QopTiou, TT.X. QVTIOTACEIG, KIVNTHPEG K.ATT. O autdUATOG TTAPEXEl TTPOOTACIO
atrd UTTEPPOPTION, BIOKOTTH YIAG @AonG Kal EAAEIYn Taong. Tnv TTpooTaCia
aTTd BpaxuUKUKAwPa avaAauBavouy ol ag@AAEIEG TOU aTQAAEIODIAKOTITH.

A0 @AAEIODIOKOTITNG

ao@dAieia BondnTIKOU 1 3 5 13

, K1
KUKAWPOTOG
2 4 6 14 31 S1: STOP
S2: START
95
e S2
96
u v w
M
3~

Zxnua 8.5.n Aciroupyia acuyxpovou TpIpaacikou KivnTipa BpaxuUKkukAwuévou 6po-
péa péow auréuarou OIakoTTn (TTpooTtacia amréd éAAeiwn Taong Kai
UTTELQYOPTION)
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Agitoupyia

KAgivoupe 1oV ao@AAEIOBIOKOTITN (OXAMa 8.5.n) Kal OTn CUVEXEID TTIE-
Coupe 1O pTTouTOV S, (MTTouToV START 1 ON 1) ). KAeivel To BonBnTiko
KUKAwpa peTagu @aong L, kai oudétepou N. AieyeipeTal 1o Trnvio K, tou
auTtéuaTou OIOKOTITH, PE ATTOTEAEOUA VA KAEIVOUV OI TPEIG KUPIEG ETTOPES
Tou (1-2, 3-4, 5-6) ka1 n BondnTikA €maen 13-14 Tou nAekTpovouou (13-
14). O kivnmpag ekiva Kal ouveyicel Tn AsiToupyia Tou, €0TW KAl av aQry-
ooupE eAeUBEPO TO UTTOUTOV S, BIOTI TO BonBNTIKG KUKAWWa diatnpeital o€
Aeiroupyia péow NG KAEIOTAG TTAéoV eTagr|g (13-14), n otroia yI’ autd TO
AGYO ovouddeTal TP QUTOCUYKPATNONG.

2 € TEPITITWON UTTEPPOPTIONG TOU KIVNTHPA (aTTd UTTEPRACN POoPTioU N
OIAKOTTN TWV QACEWYV TI.X. aTTO TITWON ACQAAEIAG) ETTEVEPYEI TO BEPUIKO
oToixeio kal avoiyel n eman Tou 95-96, n omoia cival ouvdedepuévn o€
0€Ipd 07O KUKAwpa Tou Trnviou K, Tou autouarou SIakoTTn. O dIakOTITNg
avoiyel Kal TTadel N AsIToupyia Tou KIvnTApaA.

MNa va eTavaAeIToupyriOOUE TOV KIVNTAPO TTPETTEI VA OTTAICOUME TO
Bepuikd oToixeio (TTECoupe Tov PoXAG OTTAIONG, KAEivel n eTTagr 95-96) kai
va emavaAdBoupe ToV XEIPIOPO JECW TOU UTTOUTOV S, a@oU TIPONYOUE-
VWG £XOUPE eEAAEiPEl TNV AITia TTOU TTPOKAAECE TNV TITWON TWV BEPUIKWV.

Av n 1don Tou SIKTUOU TTETEI TTOAU, TOTE N €AEN TOU NAEKTPOUAYVATN TOU
auTtéuaTtou e€aoBevei o€ TETOIO BABPO, WOTE UTTEPVIKIETAI ATTO TNV EAEN TWV
eAaTnpiwy Tou Kal 0 auTéuaTog avoiyel. To idlo cupPaivel o€ TTEPITTTWON
OIaKOTIAG PeUPATOG (EANEIYN TAONG).

Ma va Aeiroupynoel TTaAI 0 KIVNTAPAG, TTPETTEI VO TIIEGOUUE TO PTTOUTOV
S, (START).

MNa va oTapatrooupEe Tov KIvNTApa Ogv €XOUNE TTaPd va TTIECOUNE TO
utroutov S, (STOP), ommdre dIaKOTITETAI TO KUKAWHA XEIPIOPOU Kal Adyw
amodiéyepang Tou Tmviou K, avoiyouv ol Tpeig KUPIEG ETTAPEG TOU.

>1n ouvdeapoloyia (BA. oxrua 8.5.n) £xouv oxedlaoTei padi To KUKAwua
I0XU0G KaIl TO KUKAWMG XEIPIOPOU. AUTO, O€ TTEPITITWOEIS CUVOETHOAOYIWV
TTOAUTTAOKWYV QUTOMATIOPWY, dnUIoUPYEl oUyXuon oTnv TTapakoAouBnon
TNG TTOPEIOG TWV YPAUMWY Kol QUOKOAIEG OTNV avelpean OQAAUATWY TNG
ouvdeopoloyiag, yr autd cuvnBiletal va oxedidalovTtal avegdptnTa Ta SUO
KUKAWPaTa, 6TTWG QaiveTal TTAPaKATW OTO KUKAWMPG Tou oxruarog 8.5.0.
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4
L, L
L2
Ls
N
3
3
95 3
96 3
K1 1 3 5 K1 3
3
13
S2
K1 3
14
u v w
K1 M
M
3~
N
3~
Kupio kUkAwpa 1o0x00g Bon6nTiké KUKAWHA Movoypappiki
1 KUKAwpO 10K00G A KUKAwpA Xe1pIoHoU aTreEIKOvIon

Zyxnua 8.5.0 Aiaxwpiouds KUKAwdGTwy kUpiou Kai fonéntikou 1 X€IpIoUoU, Lovo-
YPQUUIKY aTTEIKOVION ouvOETUOAOYIas TPIQPACIKOU KIVITHOA.
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8.6 ZYNHOEIZ BAABEZ TON HAEKTPIKQN KINHTHPQN

‘Ooo KaAR Kal av €ival N CUVTAPNGCTN TWV NAEKTPIKWY PINXaVWY, AOyw Twv
TTEPIOTPEPOPEVWV KUPIWG PEPWV, 01 PBOPES Kal oI BAGBES TTOU TTPOEPYO-
VTQI ATT QUTA €ival AVOTTOQPEUKTEG.

Mpétrel TakTIKG va €mBewpOoUVTal Ol KIVNTAPES WOTE VO EVTOTTICOVTAI
£ykaipa ol pOoPEG Kal €101 va TTPoAaBavovTal JEANOVTIKEG cOBapPEG BAGREG.

O 1ePI0dIKOG KABAPITPOG, 0 EAEYXOG KAl N AiTTavon TTPETTEN va yivovTal
OUCTNUATIKA.

Mapakdtw divoupe o€ TTivaka TIG 0 ouvnBIopEveS BAGREG. ZTnv TTpw-
TN OTAAN avA@EPETAI TO CUPTITWHA TO OTTOIO EU@AViCel N Pnxavr otav Ta-
poualialel BAGRN, otn deUTepn aTAAN N TOAvN aiTia Kal oTnV TPITN OTAAN TO
TI TTPETTEN va yivel, dnAadn TToia TTPETTEN va gival n BgpaTreia.

2€ KABe oUUTITWHA AVTIOTOIXOUV OUVABWG TTEPICOOTEPEG aTTO [ia TTIBa-
VEG QITIEG, TIG OTTOIEG TTPETTEI VO EAEyEOUE apyifovTag aTrd TNV TTIo TOavHA.
H xprion KatdAANAwv opydavwy yia Tov EAEyXO KPIVETAI aTTaPaiTNTN.
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Mivakag 8.6 BAGBes nAeKTpIKWV KivnTipwy (acuyxpovwv)
BAdBeg Meavn aitia O¢gpartreia
.. a) E¢akpiBwon utrapéng
O KvNTRpaC a) AIoKOTT pEUPOTOG réone

Oev EeKIvael Kal
Oev akouyeTal

) Kayipyo acpaieiwv
y) Kakég eTragég i O1aKoTTN
TPOPOBOTIKWV AyWYWV N

) AvTtikatdoTtaon
Y) Z@iCIN0 aKPODEKTWV

O¢ev LeKIvael Kal
QAKOUYETAI KAVO-

KIBWTIOU OKPOBEKTWV
y) AlakoTTA 0T0 KUKAWPQ
TOU EKKIVNTA

Boupog BoNBNTIKGV BIATEEEWY Il GTTOKATACTACT) GUVEXEIOG
aywywv
a) AtrokatdoTaon SIAKOTTAG
. , B) O1 pdoeig Tou oTdTn TMOAVOV
géﬁ:&?nn TUAiyparog va gival ouvdedepéveg oe Y avTi
B) AdBoc ouvSeapohoyia og A, OTTwG aTTaITei n TG0N ToU
O kivntipag OIKTUOU

y) AtrokaTtdoTaon
®) PUBuion Tieong eAatnpiwv i

Oev EekIvael Kai
aKkouyeTal IoXU-

Mia @don
) AiakoTtrr) @&ong oTo
TUAIypa TOU OTATN

VIKOG Boupo o . . avTIKaTdoTao
¢ PouBos SIZKGI?/G?QG f KaKn emagn €)Av 10 KIVOL’JEIEVO pnxavnua
) Msn dn)\o ooTio Oev TTapoucIAlel EUTTAOK TTPE-
Y vop TTEl VA AVTIKATAOTABEI O KIvNTA-
pPOG PE HEYAAUTEPO
. . a) ATTokaTaoTaon TTapoxng
O kivnTApag a) EMeiyn dong oe AOyw TAENG KATTOI0G OOPAAEING

1 SIAKOTTAG aywyou 1 KAKAG
ETTOPNG OKPODEKTN

Gexivaer «ev
KEVW» XWPig
(opTio Kai ol
OTPOYEG TOU
TTEQPTOUV POAIG
TOV QOPTICOUME

3) AdBog ouvdeopoloyia
KIBWTIOU OKPOBEKTWV

y) AlaKoTTA 0TO KUKAWHA
TOU EKKIVNTA

0) ®Bopda 1 Kakr) eTTaQPn
EKKIVNTA

€) Mrwon 1dong oTo dikTuo

pOG BOuPog . . ) AtrokatdoTaaon dIaKOTING
¥) Bpaxukukhwpia odm y) ETmiokeun TUAiypatog
a) YrepgépTion a) AvTikatdoTacon KIvnTHpa Je
B) AIGKOTI] pIag PGGTC UEYG)\OTEpO ’r'] eAATTWOON <PopTiou
y) Kakog agpiopog B) EAeyxog OTIwS TrapaTTaviy
. 0) O dpopéag TapePTTOdi- v) KGBGpEGHOQ,&OéwV aepa
Yﬂsppeppavon CeTal oTnV Kivnor) Tou 6),A Mayn sépavq)v
Kvnmpea €) \GBog ouvdeopoloyia ) E)\SYXO,Q Kal 6|9pewon .
o) BpayUKOKAWHA GTO aT) Mspu(r] 1 oAIKA avTikaTdoTa-
TUAIlypa o141 1) dpopéa on TUNVUGTO§ .
¢) Mtwaon 1édong oTo diKTUO ¢) EmBeBaiwon kar avagimon
aimiag
) . a) AtrokaTtdoTaon SIAKOTTAG
a) AlokoTTr TUAiyuaTo . . .
O KIvnTPaC 6;))opéa 4 yHaros B) O1 paceig Tou oTdTn MOAVOV

va gival ouvdedepéveg oe Y avTi
og A, OTTwG aTTaITei n Ta0N ToU
dIKTUOU

y) ATTokaTdoToon

®) PUBuion Tieong eAatnpiwv A
avTiIkatdoTaon

€) EmBeBaiwon kai avalAtnon
aitiog
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8.7 METAZXHMATIZTEZ (M/Z)

O1 yeTaoXNUATIOTEG €ival NAEKTPIKEG INXAVEG TTOU XPNOIUOTTIOIOUVTAI YIa VA
avuywoouv i va uttoBifdoouv Tnv Taan. O1 unxaveg auTEG OeV £XOUV TTE-
ploTpEPOuEVa PEPN. MpoadideTal OTOUG PETAOXNUATIOTEG éva TTOOO NAe-
KTPIKAG evépyelag ato pia nyn E.P. ye dedopéva xapaktnpioTiké (Taong,
£vtaong) Kal atrodideTal 1o idI0 TTEPITIOU (QPAIPOUPEVWY TWYV ATTWAEIWV
TTOU TTPOEPXOVTAI KUPIWG aTTO IvOopeuaTa) e DIOQOPETIKA XAPAKTNPIOTI-
K& (ouvnbwg Tng Téong).

ETe1dr o1 ynxaveg autég Oev €XOUV TTEPIOTPEPOMEVA PEPN, O BaBUOG
a1réd00N G Toug gival UWNAGGS TNG Ta&NG Tou 98% (n = 0,98), otTdTE BeWpPOU-
ME OTI N TTapaAauBavopevn 10XUG gival axedov ion e Tnv amodidouevn. O
BaBudg amédoong dev cival oTaBePOS aAAG eEapTaTal ATTO TIG CUVONKES
Aeitoupyiag Twv M/Z, Tnv KATAOTOON CUVTHPNONG I EYKATAOTOONG TOUG.

AIOKPIVOUUE TOUG HETAOXNMOTIOTEG:

Avdloya pe Tnv Tdon £§6dou og oxéon PE TNV TAON €10050U:

— 0€ JETAOXNMATIOTES avUWwWOoNnG TNG TAONG

— O€ HETAOXNMOTIOTEG UTTORIBACHOU TNG TAoNG

Avdloya pe TOV TTPOOPICHO TOUG:

— O€ JOVOPOCIKOUG HETAOXNMOTIOTEG

— 0€ TPIPATIKOUG JETAOXNUATIOTES

Avdloya pg Tn XPAON TOUG:

— O€ YETAOXNMOTIOTEG I0XUOG

— O€ UETAOXNMOTIOTEG NAEKTPIKWY PETPAOEWY (TAONG Kal £€vTaong)

— o€ €10IKOUG YETAOXNMATIOTES (QUTOUETOOXNUATIOTEG)

AvdAoya pe Tov TpOTTO YUENg TOUG:

— 0¢€ ENPOUG PETAOXNMATIOTEG (| ETOOXNMOTIOTEG QEPOG

— O€ UETAOXNMATIOTEG AadIou

‘E€0b0¢ E.P.
Eicodog E.P.
deuTepelov
TpwTeloV TUAIyHa
TOAIyPQ M/Z

M/Z

Zxnua 8.7.a Mopen M/E ouvnBoug xpnoswg
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Apxn Asitoupyiag petaoxnuartiotwv M/Z

H Aeiroupyia Toug oTtnpifetal 010 QAIVOUEVO TNG NAEKTPOMAYVNTIKAG
emaywyng. PEpouv dUo TUAIYUATA -NAEKTPIKA aveEapTnTa HETAEU TOUG (Jo-
vwuéva)- aAAa payvnTikKG ouveleuypéva JEow €vOg TTUPAVA, TTOU KATO-
okeudadetal atrd o1dnpopayvnTikd eAdopara.

Mpwrtevov
TUAIYpQ

Zxnua 8.7.8 Apxn Asiroupyiag povogpaoikou M/Z

Orav 10 mpwtetov TUAypa, apiBuou oTreipwv N,, Tpo@odoTnBei pe TNV
gvaAAaooouevn Tdon Tng TNyng U, 101€ yé€oa 0’ autd KUKAOQOPEi pelpa
évraong |, (oxAua 8.7.8).

To peupa Tou TPWTEUOVTOG TUAiYHATOG |, dNUIoUPYEi HETO OTOV TTUPTVA
METABAAAOUEVN payvnTIKR poR. AGyw auThg TNG METARAAAOPEVNG payvnTI-
KAG porg aTo deutepeUov TUAIyUa (ue apiBuod oTtreipwy N,) avarmTuooeTal
TGon €§ emaywyng (E,). Av oTa akpa Tou deuTePeUOVTOG TUAIYUATOG OUV-
0¢eB¢ei €va goprtio (katavaAdwTig R), 10Te péoa o’ autdv KUKAOQOpPEi pelua
évraong |, Adyw Tng Tadoewg U, TTou €TTIKPATE 0T AKPA TOU.

H 1don U, Aéyetal Taon deutepelovTog Kai Nn évraaon |, évraon deutepeu-
OVTOG (TUAIYHOTOG).

Emeidn 6mmwg avaeépbnke n TapoaAaupavouevn atrd Tov HETAOKNKOTI-
OTR 10XUG gival oxeddv ion Pe TNV aTTodIdOUEVN, I0XUEL:

MapaAapBavouevn 100G OTo TTPWTEUOV = aTTodIOOUEVN I0XUG OTO OeUTEPEUOV

U]_' |1 = Ug' |2

dpa 1oxUEr:
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=
I
=

C |HC

N
—

omou K o Adyog PETaOXNMUATIONOU, O OTT0iog IcouTal PE TO AOYyOo Twv
omelpwv N /N,.

Mapatnpoupe 611 0 AdYyog TwV TACEWV KAl TWV OTTEIPWY €ival avTioTpo-
@a avaAoyog Tou AOYOoU TwV EVTACEWV.

Apa, AiyoTepeg OTTEIPEG OTO TUAIYUQ deUTEPEUOVTOG (TTO O,TI OTO TTPW-
TEUOV) onpaivel 0TI 0° auTd £XOUpE PIKPAOTEPN TAON Kal HEYAAUTEPN £vTaon
o€ oxéon 10 TTpwtelov (M/Z utroBIBacuol Tdong).

q MNAPAAEICMA 1

Znreital 0 apiBpog atreipwyv N, Tou deuTtepelovTog evog M/Z utroBiBacuol
NG TA0NG Tou dikTUOU aTo U, = 220V o U, = 22V, éTav 1o TpwTeloV €Xel
N, = 500 oTreipeg. Molog 0 Adyog petaoynuaropou K tou M/Z;

Auon

A1 T oxéon U_N

=1 E£XOUME:
2 N2

N, = 22N, = 22,500 =50 oreipeg
U, 220

u, 22

q _MNMAPAAEITMA 2

©¢houpe va TpogodoTricoupe atrd 1o dikTuo TG AEH, Tdong 220V e éva
M/Z, 4 AapTrTApEG 1I0XU0G 25W, Tdong Acitoupyiag 12V. Moio gival To peUpa
TpwTeUovTOoG Tou M/Z;
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Auon
Aedopéva: ZuvoAikr 1I0XUG popTiou 4 x 25W = 100W,

U, =220V, U, =12V

peupa @opriou: |, :——%:8,3A apa: l,~ 8A
2
U ] .
Iox0el — =-= | ye eTTAUCT TTPOKUTITEL:
U, |
I1:&'|2 :£.8,3:O,45A
U, 220

KartaokeuaoTikd oToixeia M/Z

Avaloya e Tn Jop@r] Tou aidnpoTtruprva diakpivoupe Toug M/Z (oxnua
8.7.y) o€ TUTTOUG:

— avoixTou TTupfva
— KAEIOTOU TTUPAVa

— TTUPAvVa PJopeng pavdua

TTpwTEUOV
TpwTeLOV deuTepelov
deuTepelov
QVvoIKTOU KAEIOTOU
Tuprva Tuprva
TTpwTeUOV
deuTepeUoV
TUprva/
Havoua

ZxAua 8.7.y Baoikoi rurror muphivwy M/E
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O mruprjvag evog M/Z atroteAeital atrd TTOAAG AeTTTA EAGOPOTA, OTTWG Ol
TTUPAVEG TWV TTOAWY Kal T ETTAYWYIKA TUPTTOVA TWV NAEKTPIKWY YEVVNTPI-
WV Kal KIvNTApwY. Ta KaTakopua pyépn Tou TTuprva evog M/Z ovopddovTai
KopMoi Kal Ta opifdvTia guywpata (oxiua 8.7.0). Kébe kopudg Tou TTupn-
va pépel duo aveEdpTnTa TUAIYHOTA ATTO TA OTTOIA TO £va OTTOTEAEITAI OTTO
TTOAAEG OTTEIPEG AETTTOU PHOVWHEVOU OUPPATOG (TUAIYUA Y.T.), evwo TO AAAO
atrd Aiyeg OXETIKA OTTEIPEG XOVTPOU PovwPEvou ouppaTog (TUAyua X.T.)
(oxnua 8.7.¢).

Emavw ¢iywpa

TOAIypa Y. T. TOAIypa X.T.

Koppoi

Kartw {uywpa

ZxAua 8.7.8 Movopaaikog ueTaoXnUATIOTAS LE TTUPAvVA TUTTOU uavoua

MovwTikdg
KUAIVEpog . ;
Avw J0ywua Kopuo6g Zioywua
TONypa X.T. Tohypa X.T.
Koppog
Kopuog
TOAypa Y.T.

TOAypa Y. T.
Kétw ¢uywpua

ZxAUa 8.7.€ Movopaoikog uetacyxnuatiotns (KA€ioTou mupnva)
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TPIQPACIKOI METAOXNHUOATIOTEG

O1 Tpipacikoi M/X petaoxnuatifouv Ta PEYEBN TNG NAEKTPIKAG 10XU0G
(téion, évraon) TTou TTapaAauBdavouv atro TTNyA TPIPACIKOU peUUATOG (TT.X.
OikTuo AEH) kal Tpo@odoToUv TPIPACIKOUG KATAVOAWTEG.

TpEIS YOVOPAOIKOI PETOOXNMUATIOTEG KATAAANAG OUVOEDEPEVOI ATTOTE-
AoUvV TPIPACIKO PETAOXNUATIOTH (OX. 8.7.0T). Ta eAeUBepa AKpa TWV TPIWV
QPACEWV TTPWTEUOVTOG (OuvRBwg YWnAng Taong) xapakTtnpidovral he Ta
KepaAaia ypauuata U, V, W evy Twv TpILV QACEWY DeUTEPEUOVTOG | TNG
XapnAng Tadong (X.T.) ye Ta avTioToIxa JIKPG YpAuuaTa u, v, w.

O1 guvdéaeig Twv TUAIYPATWY YivovTal péoa atoug M/Z kai axnuatifouv
TOUG 0UdETEPOUG KOUBoug Y. T. kai X.T.

Koppadg
TTUpAVa
TONypa
ToAypa X.T.
Y.T.
U \Y w
u \Y w
OudéTepog
KOMBOoG Y. T.
OudéTepog
Koppog X.T.
N u v w
u v w

ZxAMa 8.7.0T TpIPaoIKOS UETATXNUATIOTHS O ouvdsouoAoyia Y - Y
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8.8 ANOPOQZH ENAAAAZZOMENOY PEYMATOZ

O1 TTePIoTOTEPES EQAPUOYES AEITOUPYOUV e EVAAAATOONEVO PEUPA NUITO-
VOEIBOUG HOPPNG. YTTAPXOUV OUWG Kal TTEPITITWOEIG TTOU EiJA0TE UTTOXPE-
WHEVOI VA XPNOIUOTTOIOUUE OUVEXEG PEUNA TT.X. OTN POPTION CUCOWPEU-
TWV, OTIG ETTIMETOAAWOEIG, OTNV NAEKTPOAUTIKI TTAPACKEUN aAOUUIVIOU Kal
XOAKOU, oTnV NAEKTPIKN €AEN (NAEKTPIKOI O10NPOSPOWPOI, AcWPOPEIa) K.ATT.
To ouvexég pelpa TTou XPEIadOPaOTE, TO AQPPBAVOUNE PE PETATPOTTA TOU
E.P og Z.P. H mAéov diadedopévn pEBodog petatpotig Tou E.P. og Z.P.
XPNOIYOTToIEl NUIaywyous (KpUoTAaAAIKOUG avopBwTEg 1 d16doug). H dio-
00¢ avopBwong (oxnpa 8.8.a.) emtpémrel TN d1EAEUCN TOU PEUPATOG (AyEl)
KaTd TN Yia @opd (a1rd avodo A 1Tpog kaBodo K) kai atrayopelel T OIEAEU-
on Tou PeUPATOG KATé TNV avAoTpo®n QYopd (gival avaoTpo@a TTOAWUEVN).

opBn Yopd pelpaTog
i

AvdoTpopn @opd pelpaTog

Av 10 duvauiké Tng avodou U, eivar ueyaAitepo tou duvauikou tng kadodou U
(0pbn moAwan) n diodog ayel. Av U,<U, (avdarpogn moAwan) n diodog dev dyel

K

Zxnua 8.8.a Zuutrepipopd diddou P-N

XapakTnpioTiKG TNG 51680u givai:
e H péyiotn avaoTpo@n TAon TTOU UTTOPEI VO €QAPPOCTEI XWwpIig va
TTaPOUCIAZeTal O KiVOUVOG VO KATAOTPAPEI.

® H péyioTtn TIun ouveXoUug peUPATOG, TO OTTOIO ETTITPETTETAI VO TTEPATEI
atrd T diodo XWwpPIig auTH va KATACTPAPEI.
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ANOPOQTIKEZ AIATAZEIZ

Avdaloya pe Tov apiBud Twv @Acewy TNG avopBwaong Kal Tou TPOTToU ME
TOV OTTOi0 OUVOEOVTAI Ol AvOPBWTEG, 01 avoPBWTIKES dIATAEEIS dlakpivovTal
OTIG TTOPOKATW KATNYOPIEG:

o Aiatdéeig povopaaikng avopbwaong (nuiavopbwaon, TTARENG 1 SITTAN
avopbwan, TTANPNG ME YEQUPQ)

e Aiatd&eig TpIpacikng avopbwaong (TPIYACIKNAG NUIavopBwaong, TpI-
PaoIKNG HE YEQUPQ)

* Huiavépbwon 1} avépbwon Yicou KUPATOS

21NV nuiavopBbwaon pioou Kuuatog (ox. 8.8.B.) £€xoupe pelpa otnv €000
NG avopBWTIKAG dIATagNG JOVO KATA TN Wia NUITTEPI0d0 TNG EVAAAAOTOE-
vng Tdong €1c6dou. H diodog emiTpéTTel 0TO peUua va TTEPACEl JOVO KOTA
TN pia kateuBuvaon (11.X. TN BETIKA NUITTEPIOd0) Kal atrayopeUel Tn diEAeucn
TOU PeUPATOG KOTA TNV avTiBeTn (apvnTiki nuitTepiodo). H péyiotn ava-
oTpo®n Tdon TG di16dou P-N gival ion pe 10 TTAGTOG TNG VAANACGOOUEVNG
Tdong TTou eQapudleTal.

L

1

N

P

UZ.P.

Zxnua 8.8.B. Hulavépbwaon n avopbwaon Licou KUUATog.

* MARpNng avépbwan pe cuvdeopoloyia yépupag
Me 1n didTagn yEpupag, OTTWG auTr @aiveTal 0To OX. 8.8.y XpNOIMOTIOIOUUE

TE00EPIG BIGOOUG. 2T0 éva dIayWwVIO CEUYOG AKPOOEKTWYV TNG YEQUPOG TT.X.
1,3 el0dyoupe TNV evaAAaooouevn Taon PEow Tou deuTepeUovTog Tou M/X
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Kal 0TO GAAO euyog (2,4) ouvdéoupe To QopTio TT.X. Mia avTioTaon R. Z1n
OI14Tagn auTr) EKUETAAAEUOPAOTE Kal TIG OUO NUITTEPIOdOUG TNG EVAAAACTO-
MEVNG TAONG TOU BIKTUOU.

A B
UE
A
N
D4 D3
r ® 4
D1 DZ
=]
E

Zyxnua 8.8.y Avopbwrikn diaraén yépupag.

Kara 1n BTk nuitrepiodo Tng evaAAaocooduevng 1aang ol diodor D, kai
D, eival opBd moAwpéveg Kal dyouv, evw avtiBeta ol diodol D, kai D, givai
avaoTpo@a TTOAWMEVEG Kal Oev dyouv, dnAadr dev TTEpVA peUUA OTT QUTEG.
Mapatnpoupe 611 To peUPa oTo YopTio R péel ye Tnv idia opd 1600 KaTd TN
BeTIKN 600 Kal Katdé TNV apvnTIKN NPITTEPIOdO TNG evaAAaoaduevng Taong.

2Tnv TPAEN, 6Tav BEAOUNE va avopBwaooupe eVOANATOOUEVEG TATEIG [E
MEYIOTN TIMA TTOU EETTEPVA TN PEYIOTN avACTPOPN TACT GTNV OTTOIa AVTEXEI
MIa BiodOG TTPETTEI VO XPNOIUOTTOIOUNE TTEPICOOTEPES DIGOOUG CUVOEDEE-
VEG O€ O€Ipd.

Fivetal e€opaAuvon TNG KUPATOUOP®NAG MIOG avopBwuévng TAoNG JE To-
TOBETNON QIATPWYV OTTWG:

® >Uvdeon evog TTUKVWTH TTapdAAnAa oto @oprtio (BA. oxrjua 8.8.0)

® >Uvdeon TTnviou o€ OEIpd PE TO POPTIO
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o [MukvwTtég TTou TOTTOBETOUVTAI TTAPAAANAQ KAl TTNVid 1 avTIOTAOEIG

ouvoedeEva o€ OEIPA E TO POpTIO.
To oxnua 8.8.0 deixvel pia Tétola didTagn €CopdAuvong wg Kai TNV

QVTIOTOIXN KUPATOPOP®N TNG TAONG.

E.P. (AC) Da

50-60 Hz \

Ds D, C R

Uo

(@)

Uo

®)

Zxnua 8.8.8 Avopbwrikn didraén yépupag ue Tukvwrr eéoudAuvong.
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® O NAEeKTPIKEG UNXAVEG (YEVVATPIEG, KIVATHPEG, UETAOXN-
MOTIOTEG) OoTnpiCouv TN AEITOUPYia TOUG OTO QAIVOUEVO TNG
NAEKTpOPaYVNTIKAG €TTaYWYAGS. Avdloya pe 1O €idog Tou
peupaTog Tou Trapdyouv (o1 YEVVATPIEG) i AsiIToupyouv (ol
KIVvNTAPEG) TIG dlakpivouue o€ punxaveg 2.P kai E.P.

® H yevvnTpia HETATPETTEI TNV KIVATIKY EVEPYEIQ O NAEKTPIKI), O NAEKTPOKIVN-

TAPOG KAVEI TO avTioTpo@o. O1 yevvATPIES KAl KIVNTAPES 2.P. avdAoya e Tov
TPOTTO OUVOEONG TOU TUAIYUATOG TOU dpopéa e To TUNIyUa Tou oTaTn dia-
KpivovTal o€ uNXavég: i) TTapaAANANG i) oeipdg kai iii) ouvBeTng diEyepong.

O1 yevviTpieg E.P. diakpivovtal og aouyxpoveg Kal oUyxpoveg. MNa tnv
TTapaywyn NAEKTPIKAG EVEPYEIOG XPNOTIKMOTTOIOUVTAI JOVO Ol CUYXPOVEG.
KUpia xapakTnpIoTIKA TwV OUYXPOVWY YEVVNTPIWY 1] EVAANAKTpWY Ei-
val 0TI n dIEYEPOT] TOUG TPOPODOTEITAI UE CUVEXEG PEUNA KOl N OUXVO-
TNTa TOU TTapayduevou E.P. gival avahoyn Tng TaxutnTog TTEPIOTPOYPNG
NG MNXaVAG. AUTEG Oe KaTaoKeUAlovTal €iTE e EEWTEPIKOUG TTOAOUG €iTE
ME EOWTEPIKOUG I TTEPIOTPEPOUEVOUG TTOAOUG.

O1 olyxpovol ETTaYWYIKOI KIVNTAPES €ival uNXaveS OPOIEG OTNV KATO-
OKEUN PE TOUG EVOANAKTAPEG.

H TayxutnTa TTEPIOTPOPAG TOU PayvnTIKOU TTEdiOU TOU TUAIYUATOG TOU
oTATN €CQPTATAI ATTO TN CUXVOTNTA TOU PEUPOTOS Kal TOV apIBuo (euywv
TWV TTOAWV TOU TUAIyuaTOG.

H Aeimoupyia Twv oUyxpovwy KivnTApwvY Baaciletal aTiG OUVAEIG TTOU
avaTTuooovTal PETALU TOU TTEPIOTPEPOPEVOU PayvNTIKOU TTEQIOU TOU
OTATN KOl TWV PayvnNTIKWV TTOAWY TOU dPOHEQ O OTTOIOG TTEPICTPEPETAI
ME TNV idla TaXUTNTO TTEPICTPOPNG KAl TTPOG TNV idia @opd.

O1 aguyyxpovol eTTaywyIkoi KIvnTAPES €ival U0 €1I0WV: a) KIVNTAPEG KE
BpaxukukAwpévo dpopuéa, B) KivnTpeg Pe BakTUAIouG. H taxuTtnTa TTe-
PIOTPOYNG TOU dpouéa TToTE eV QTAVEl T oUuyXpovn Taxutnta TTEpl-
OTPOYNG TOU payvnTiKoU TTediou Tou OTATN I’ AUTO Kal O1 KIVNTAPES auToi
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ovopddovtal aouyxpovol. To 1000 uoTePEr N TaxUTNTA TTEPIOTPOPNG TOU
Opouéa o€ oxéan Pe ekeivn Tou TTEdiOU TOU OTATN EKPPACETAI UE TO PEYEBOG
NG oAioBnong

OTToU Nn_ = gUyxpPovn TaxUTNTa TIEPIOTPOPNG TOU TTediou
OTTOU N = TaXUTNTA TTEPICTPOPAG TOU DPONED OE OTP/AETTTO

Katd tTnv ekkivnon n éviaon Tou peUPATOG TTOU ETTAYETAI OTO dpopéa gival
TTOAU peydAn. To pedpa ekkivnong @Ttavel uExpl 1o 10TTAdoIo Tou peUPOTOG
AeIToupyiag.

2TOUG KIVNTAPES UE DAKTUAIOUG TTEPIOPICOUE TO pEUUA EKKiVNONG auga-
VOVTAG TNV QVTIOTAON TOU OPOUED PE TTOPENPBOAA QVTIOTACEWY EKKIVNONG
TIG OTTOIEG TTPOOBEUTIKA PEIWVOUUE KAl TEAIKA TIG a@aipoUUE, apou TTpon-
YOUUEVWG YEQUPWOOUNE TOUG OAKTUAIOUG. 2ZTOUG KIVNTAPES BPAXUKUKAW-
Mévou OpopEa EAATTWVOUE TO PEUNA EKKIVNONG XPNOIUOTTOIWVTAG BIAPO-
peg peBOdoug. H o diadedopévn eival ekeivn TNG XProNg Tou dIaKOTITN
Y-A. Mikp|G 10XU0G KIVNTAPESG BpaxUKUKAwpEVou dpopéa (UExp 1,5 KW)
EMTPETTETAI VA AgiToupyoUv oT1o OikTuo TNG AEH Ywpig diatdeig ekkivnong.
O1 kKivnTAPES BpayxUKUKAwpEvou dpopéa A KAwBou gival atrAoi oTnv Kata-
OKEUH, £XOUV XaPNAG KOOTOG, KAAG BaBu6 atrddoong Kal aTTAr) ouvThpnon
Kal yI' auTO €XOUV ETTIKPATATEI OTIG TTEPICTOTEPES EPAPUOYEGS. MeIovEKTOUV
o010 OTI £€XOUV PEYAAN évTaon ekkivnong Kai pikpr) potrr. H aAAayr Tng
QOPAG TTEPICTPOPFIG OTOUG ACUYXPOVOUG TPIPACIKOUG KIVATAPEG YiveTal PE
QVTIUETABEDN TwV CUVOETEWY DUO PATEWY OTOUG OKPODEKTEG PEUNATODO-
Tnong. H puBuion Tng TaxUTNTag TTEPIOTPOPNG YiVETAl CUVABWG PE TN ME-
TABOAN TNG CUXVOTNTAG TOU PEUPATOG TPOPOdATNONG 1 KAl UE TOTTOBETNON
OTO OTATN TTEPICOOTEPWY TOU EVOGS TUAIYUATWY HE DIAQOPETIKO TO KaBEvVa
Ceuyn payvNTIKWY TTOAWV.

O1 M/Z gival nAEKTPIKEG INYXAVEG XWPIG KIVOUUEVA UEPN KAl XPNOIPOTIOI-
ouvTal yia Tov utroBIBacud i aviywwaon TnG Tdong Tou eVOAAOGOOUEVOU
pevpaTtog. O1 yovogaaikoi MZ kataokeudlovTal €iTe wg TUTTOU AvoIKTOU N
KA€IOTOU TTUpAva €ite wg M/Z TTupAva TUTTOU pavdua. Ovoudldoupe AOyo
peTaoxnuatiopgou Tou M/Z 10 AGyo Tou apiBuoU OTTEIPWY TOU TTPWTEUO-
VTOG TUAIYUATOG TTPOG TOV OpPIBUO OTTEIPWY TOU OEUTEPEUOVTOG TUAIYUOTOG

K:&
NZ
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Kl KOTG TNV UTTO QOpPTiO AEIToupyia Toug IoXUEI

® AvopBwon cival n diadikaoia PETATPOTIAG TNG evaAAaaoduevng Tdong
o€ ouvexn. Touto ouvnRBwG yiveTal uE XPAON KPUOTAAAIKWY avopBwTwv
(6iodol) o€ avopBbwTIKES dIaTALEIG MICOU 1 TTAPOUG KUPATOG.

1. Ti oKOTTO €EUTTNPETEI PIO NAEKTPIKY INXavr OTav AEITOUpPYEI:
a) wg YeVVATPIQ; B) wg KIVNTAPAG;
2. Moia gival Ta Bacikd hgEPN MIAg NAEKTPIKAS MNXAVAS (YEVVATPIA 1 KIvN-
TPag);
. Moia gival n apxr Asiroupyiag a) TnG YEVVATPIOG; B) TOu KIvNTHPQ;
. Ti eival Trepiodog kai 11 ouxvoTnTa E.P.;
. Ti eival n oOyxpovn Taxutnta n_; ATrO Trola oToIxEia egapTdral,

. Ti eCutTnpeTei N 1ATALN CUAANEKTN-WNKTPWV;

N OO o b~ oW

. Moia gival n didkpion Twv pnxavwy X.P avaloya pe Tov TpOTTo oUvOE-
ong Tou TUAiypaTog diEyepong Pe To TUAIYPO TOU TUUTTAVOU,

(o¢]

. Tiovopadoupue BaBud amoddoong NAEKTPOKIVATHPQ;
9. Mola n diagopd PeTaly aUyxXpPOvou Kal acUyXpovou TPIPaaikoU KIvn-

MPA;

10. Ti ovopdadoupe @aaikn kal T TTOAIKA Tdon; MNoia n oxéon Yetagu Toug;

11. Nati emBARBNKav 0T0 GUVOAO GXEDOV TWV EPAPUOYWY Ol aoUyXPOVOl
KIVNTAPES BPaXUKUKAWUEVOU OPOEQ;

12. Ti KaAoUpe oAioBnon;

13. Mwg avTINETWTTICOUPE TO YEIOVEKTNUA, TTOU EJPAVICOUV O aoUyXPOVOlI

KIVNTAPES BPAXUKUKAWPEVOU DPOUEQ VO ATTOPPOPOUV KATA TNV EKKivN-

on peupa 10TTAGoI0 TOU PEUPATOG KAVOVIKAG AEIToupyiag;
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14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.
25.
26.
27.

28.
29.
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Mool ival o1 Bacikoi TPSTTOI GUVOECNS TPIPATIKWY KATAVOAWTWY;

Me 11010V TPOTTO PTTOPEITE VO PEUPATODOTHOETE £Evav aoUyXPOVO KIvn-
TAPA BPayxuUKukAwpévou dpopta 1oxUog <2HP ae diktuo Tng AEH;

Ti Ba cupei, av ag Evav acUyxpovo KIvnThpa BPaxuKuKAwPEévou dpo-
péa yivel SIaKOTTA O€ pia atrd TIG TPEIG PACEIS TOUu DIKTUOU TT.X. aTTd
TITWON aoQPAAEIag;

Mwg uTopoUE va AEITOUPYHOOUUE Evav aoUyXPOVO TPIPATIKO KIVNTH-
PO BPAXUKUKAWUEVOU DPOUED WG HOVOPATIKO;

Mwg emTuyxdavoupe aAAayr TG Oopdg TTEPICTPOPNAG O€ Evav TPIPATI-
KO KIVATAPA BPaXUKUKAWUEVOU BPOEQ;

Mola gival n oxéon pEUPATWY YPAPUAG KAl PEUPATWY TUAIYHOTOG aoUy-
XPOVOU KIVNTAPA BpaxUKUKAWPEVOU dpopéa o€ auvdeon Y Kal oUvoe-
onA;

Ti e€uttnpeTei 0 dIAKOTITNG Y-A;

Ti eGutTnPETEl O AUTOPATOG BIAKOTITNG OTO KUKAWUA PEUMATODOTNONG
aoUyXpovou TPIPAcIkoU KIVNTAPQ;

ATTO TI Jag TTPOCTATEUOUV A) Ol ACPAAEIES, B) Ta BEPUIKA, Y) TO TTNvio
TOU aQuTOuaTOoU SIOKOTITN;

T e€uUTTNPETEN N XPrion NAEKTPOVOWOU YIa T PEUPATODOTNON KIVATHPQ;
Ti e€uttnperei évag M/Z;

O M/Z gpyaletai oTo 2.P kai oTo E.P.; EEnynRoTe Tnv amavtnon.

Ti ekpdadel o Abyog peTaoxnpaTiopou K;

Moia n Baoikn diagopd PeTatU nuIavopBwaong Kal TTAPous avopBw-
ong;

Ti e€uttnpeTei N Xpron avopBbwTIKAG YEQPUPOG;

Mwg emTuyxavetai n e€opdAuvon TnG avopBbwpuévng Taong;
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.> Emidiwképevol oTo)OI:

Me Tn ocupTTAfRpwaon TNG MEAETNG TOU KEPaAaiou, Ba PTTOPEITE:

M/ Na avayvwpilete Ta Bacikd €idn aiobntipwy TTOU XENOCIUOTTOIOU-
VTQI OTIG NXAVOAOYIKEG EQAPUOYEG.

E/ Na epiypdgete T diadikaoia “cioodog - eTTegepyaania - ££000¢” Kal
N XPNOIUOTATA TNG O€ PUNXAVOAOYIKEG EQAPUOYEG.

M/ Na avagpépeTe Ta Bagikd Opyava Kal TIG SIOTALEIG QUTOUATICUWY TTOU
EXOUV OXEON ME Ta NAEKTPIKA, NAEKTPOVIKA Kal USPAUAIKG OTOIXEID.

E/ Na Tepiypa@ete TNV apxn Asitoupyiag diatdéewv: 1) auTOPATIOPWY
udpaUAIKOU aVEAKUOTHPA, 2) AUTOPATIONOU eyKaTAoTaONG BEPUAvVONg
Kal TIG a0QANIOTIKEG DIATALEIG TNG, 3) HAEKTPOVIKOU EAEYXOU OTPOPWV
TPIPACIKOU KIVNTAPO BPaXUKUKAWMNEVOU dpoEa, 4) eEAEyxou oTABUNG
uypwy, 5) autdéuaTtng GopTIoNG CUCCWPEUTH OTO AUTOKIVNTO.

9.1 EIZArQrH

KdaBe atmAdg opyaviopodg diabétel oToixeia Afwng TTANpopopIwy, TTEEEPYa-
oiag kal emmevépyelag. O1 o eCeNyuEVEG HOPPES “auTOuaTnS” AsiToupyiag
guvavTiouvTal gToug {wvTavoug opyaviouous. To avBpwTTivo Cwa SI0BETE
TToAUGPIBPES “auTopaTeg” dladikaaies, TTou €ac@aAifouv TNV OPaAr AsiToup-
yia Tou opyaviopou. Me Ta aioBnTrpia TTou d1ab£Tel (Gpaan, akorj, 6o@pnan,
yeuon, agn) AapBdavel cuvexwgs uNvUUOTa Kal TTANPOQOpPIES. AUTEG OTN OUVE-
Xela, peTapipdadovral oTov YKEQOAO yia €TTEEEpyaaTia, ammoTUTTwan Kal Aqyn
atmépaong. O eykEPANOG WG eTTECEPYAOTAS PNVUMATWY divel eVIOAr oTa dId-
Qopa opyava (XEpIa, TTOdIA K.ATT.) va ETTITEAECTOUV GUYKEKPIUEVO £PYO.

Katd tnv ektéAeon Tou épyou AapBdvovTtal véa pnvuuaTa, akoAouBei
véa eTTECEPYOTia (O€ CUOXETIOUO PE T AON KATAYPAPEVTA OTN PVAKN) Kal
divovTal véeg, DIOPOWTIKEG EVTIOAEG pEoa atmod eTTavaAapBavouevous Ku-
KAOUG O1adIKaOIWY, PEXPIC OTOU ETTITEUXDEI TO €MOUPNTO aTroTéAEOUa. H
TapaTrdvw diadikacia e¢eAicOETaI AQUTOPATA Kal PE YPryopoug pubuoug.
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Me Tnv évvola autopaTiopdg 1 ouoTnua autduaTtou eAéyxou (Z.A.E.)
onAwveTtal KGBe cuoTNUA, TTOU PIYEiTal o€ KATToI0 BaBud TIG avOpwITIVESG
AgIToUpYieg TTOU ava@EPBnKav TTapATTavw, TIPOKEINEVOU VA EEUTTNPETATEI
dia Asitoupyikn diadikaagia.

O auTopaTiopog ATAV YWWOTOS AKOPN atrd Toug apxaioug xpovoug. O
Hpwvag o AAe€avdpéag KaTaokeUaoe €va UBPAUAIKO oUOTAUA OTTWG Qai-
VETAI 0TO 0X. 9.1.a UE TO OTTOI0 Gvolyav AUTOUATA O TTUAEG EVOG vaou, OTav
yIvoTav Bucia 0’ auTov PE QWTIG Kal EKAEIVAV €TTIONG QUTOUATA PETA TO
TEAOG TNG Buaiag otav dnAadn ¢ofnve N WTIA.

QualaoTrplo

f Bwiog MoAn

vaou

Zx. 9.1.a Aurduarn muAn tou Hpwva tou AAséavopéa

H onuepiv) avamrugn Tou AutopaTiopou gival n KatdAnén pIag €¢eAl-
KTIKAG TTopeiag TNG TEXVoAoyiag. H 10Topikr diadpopur) Tou AutopaTtiopou
gekIvael aTTd TIG ONUAVTIKEG EPEUPETEIG TWV apXaiwv EAAAVWV unxavikwy,
TTePVAEl atd 1o BuldvTio, TIG unxavég Kal Ta poAdyia Tou Eupwtraikou Me-
oaiwva kar Tng Avayévvnong. O AuTouaTIOPOG aTTEKTNOE TN oUYXPOovN Qu-
oloyvwia Tou Katd Tn Blounxavikn mepiodo.

To QVTIKEIUEVO TOU AQUTOMATIOHOU €ival YEVIKO Kal TTOAUTTAEUPO, YI' QUTO
Kal 01 EQAPHOYEG TOU €ival TTOAUAPIBUES Kal TTOAUUOPQES Kal ATTALVOVTAI O€
OAEG TIG TTEPIOXES TNG PUOIKNAG KAl TEXVOAOYIKAG TTPAYUATIKOTNTAG. AEKADES
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EPOPUOYEG TOU AUTOPATIONOU eAEyXOUV TN AEIToUpyia OTTAWY CUCKEUWY,
TIG OTTOIEG XPNOIUOTTIOIOUUE KABNUEPIVAL.

Ta cuoTAuaTa auTopaTiIohoU eykaBioTavTal o€ KaTTola “unxavr”, dnAa-
On O€ MIO CUOKEUN 1 O’ €va ouyKpOTNUO CUOKEUWY, HECW TWV OTTOIWV
TTPOYUATOTTOIOUVTAI CUYKEKPIUEVES TTAPAYWYIKESG DIABIKACIES, TT.X. OUCTH-
MOTO QUTOMOTIONOU UTTAPXOUV O’ €va @oUpvo, £vav Taiviodpouo yia Tn Oi-
aKivnon TTPOIOVTWY, Pia avTAia, gia pnxavh Tapaywyng XUTOTTPECOOpI-
OTWV €LOPTNUATWYV K.ATT.

MNa va Asitoupyrioouyv, Katd Tov €mOuunTtd TPOTTO, QUTEG O “Pnxaveg”
TIPETTEI VO OTTOKATOCTABEI évag TPOTTOG ETTIKOIVWVIAG, va PTTopei dnAadn
va yivetal “d1dAoyog” PHETALU avBpwITToU Kal unXavig OTTwe Qaivetal oTo
oxnua 9.1.B.

O “didhoyos” autdg aTO GUYXPOVO QUTOPOTICHO £XEI MIO QUQIOPOUN OXE-
on. O avBpwTrog €xel TN duvaTOTNTA Va Jivel EVTOAEG yia TNV EKTEAECT OU-
VKEKPIMEVWV EPYACIWV PECW XEIPIOTNPIWYV, TTANKTPOAOYIWV Kal AOYIGHIKOU.

£vOEILn OnuaTog
£€600U

MIKPOETTEEEPYATTAS

oTolxeia evioAodoTNoNg
T.X. HTTOUTOV

Zx. 9.1.8 AidAoyog avBpwrTou - unxavig

H pnxavr}, agou eTeEepyaaTE YE PIA OUYKEKPIPEVN AOYIKI) akoAouBia
(TTPOYPaMMA) TIG EVIOAEG TTOU DEXETAI, TIG EKTEAEI Kl “evnuEPWVEL” TOV AV-
BpwTTo yia kK&Be don AsiToupyiag TNG, AKOPA Kal 0TV TTEPITITwon BAGBNG.

H “evnuépwan” auth yiveTal €iTe ye PETPNOEIG 1] avixveUTEIS dIaPOpwWV
peyeBwv T1.X. Bepuokpaaiag, TTieong, B€ong K.ATT., Ta OTTOi0 AVATTAPIOTA-
VOVTOI HE QWTEIVEG, NXNTIKEG oNUAVOEIG €iTE TNV 000VN £VOG NAEKTPOVIKOU
UTTOAOYIOTH.



306 > TOIXEIA HAEKTPOAOTIAZ

H diapkw¢ augavouevn Xprion Tou aUuTOUATIONOU TOOO OTNV KaBnue-
pivr] {wn, 600 Kal oTnv TTapaywyikn dladikacia, oe ouvduaouod e TIG pa-
yoaieg €geAieigc TG TEXVOAoyiag (1I81aiTepa oToV KAGOO TNG NAEKTPOVIKNAG),
KAVEI ETTITOKTIKI TV avAYKN 0 OUYXPOVOG TEXVIKOG VA OTTOKTAOEI BACIKEG
YVWOEIG auTopaTiopou. Q8non oTnv €Qappoyr AuTOPATOTTOINUEVWY dla-
OIKaoIWV SiVOUV Ol CUVEXWG AUEAVOUEVES OTTAITACEIS Yia TTOIOTATA, ACQA-
A€la Kal oikovouia.

O auTtopaTiondg Bewpeital TOOO ONUAVTIKO ETTITEUYHA, WOTE TOV XAPO-
KTnpidouv wg “delTepn Brounxavikn emavaoTtacn’.

9.2 AIAKPIZH AYTOMATIZMQN (cuoTtrjuaTta avolkToU- KAEIOTOU BPOX0oU)

Ta cuoTtApaTa autopatiopou dlakpivovTal o€ dUO KATNYOPIEG, O OTTOIEG
dla@épouy PETAEU TOUG, KUPIWG w¢ TTPog To BaBud TTapéupacng Tou av-
BpwTTou 0TN AgIToupyia TNG PNXavng.

O1 TAnpo@opieg TTOU €l0GyovTal 0T PNXavh atmoTeAolv Tnv €i00d0 Tou
OUCTAMATOG QUTOPOTIONOU. To atroTEAEO A TNG dladikaciag TTou ETTITEAEI N
pnxavr atroteAei TNV £€€000 TOU GUOTAUATOG.

O1 TeEXVIKEG TTOU AVETTTUEE O AVOPWTTOG TOU ETTITPETTOUV VO EAEYXEI TIG
MNXAVEG PE BUO DIOYOPETIKOUG TPAOTTOUG.

O 1TpwT0G, YVWOTOG WG EAEYXOG avoIiKToU Bpdxou, (open loop) etmi-
TPETTEI OTN PNXavh, a@oU TeBEI O€ Kivnarn, va eKTEAETEI TNV TTPOKABOPICUE-
vn AeIroupyia TnG.

O deuTEPOG, YVWOTOG WG EAeyX0g KAEIOTOU BpoOXou, (closed loop) eTTI-
TPETTEI O€ PIa pnxavh, agou TeBei o€ Kivnon, va ekTeAEl TTpokaBopIouEvn
gpyaoia Kal va diopBwvel autéuara Tn AIToupyia TNG WOTE va TMITEUXOEI
éva emBuunTd ammoTéAecua TTOU OvopdAadeTal atmmokpion f €0d0G¢ Tou Ou-
OTHAMATOG.

9.2.1 ZuoTAMATA OVOIKTOU Bpdxou

Ma va yivel katavonT n évvoia Tou avolktou Bpdxou Ba dwaoouue dUo
atrAd TTapadeiyuara.
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q _MNAPAAEITMA 1

"EAeyx0g a1rAOU pWTICTIKOU

MNa Tov éAeyX0 aTTAWV QWTICTIKWY CWHPATWY, CE JIA KATOIKIa yIa TTapddely-
Ma, XpnoldoTroigital o atrAdg SIaKOTITNG, BAETTE oxpa 9.2.1.a. AuTog ival
0 TTAE0V OIKOVOMIKOG TPOTTOG EAEYXOU, AAAG aTTaITEl TOTTIKO XEIPIOHO.

AI0KOTITNG

Zx. 9.2.1.a EAcyxoc¢ tn¢ Asitoupyiag QwrioTiKoU onuegiou ue amrAd SIakoTTn

KAeivovtag 1o d1akotrTn (Béon ON) atrokaBioTartal n ouvéxeia TOU Ku-
KAWMPOTOG Kal avAafel 0 AAUTITAPAG.
To ouoTnua autd gpyadeTal ouveXWS aveEdpTnTa OTTO PHETAPBOALG:

® NG Taong TPoPodiTNONG

® NG £VTaong TOU QUOIKOU QWTIOPOU, TTOU EIOXWPEI 0TO dWUATIO.

To oUoTnua TTavel va Asitoupyei, 6tav dexTei GAAN vToAR (Gvolyua Tou
O1akoTrTn — B€on OFF).

‘Eva Té1010 OUCTNUA, OTO OTToI0 N £€€000¢ €€apTATAl ATTO TNV €i00d0
OAAG Bev PTTOPET VO TNV €TTNPEACEI, OVOUAZeTal cUCTNHA aVOIKTOU Bpdxou
(BAétTe oxNua 9.2.1.8).

Eicodo¢ autou Tou oUOTAPATOG Eival N €TOUPIA va QWTIOTEI O XWPOG
Kal ££000G €ival TO ATTOTEAECUA TOU PWTICHOU TOU CUYKEKPIUEVOU XWPOU.
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O1 Aeimoupyieg evog CUOTANATOG QUTOPATIOPOU UTTOPOUV VA TTAPOCTa-
Bouv pe €vav TUTTO dIaYPAUMATOG, TTOU OVOUACZETAl OXNMOTIKO SIAypapua
(block diagram). KaBe diadikaoia (process) mapioTaveTal he Eva TTapaiAn-
Aoypapuo Koutdki (block).

2€ AuTO TO KUKAWWA, ETTEIBN O BIAKOTITNG EAEYXEI TO AQUTTTAPA, OVOUQ-
CeTal EAEYKTAG, EVW O AQUTITAPOG, ETTEIDN EAEYXETAI, €ival TO EAEYXOUEVO
oTolxeio.

O eAeykTAG (A diaTagn eAéyxou) gival n CUOKeUN | TO GUVOAO opyavwy
KOl UNXaviouwy, HEOW TNG oTToiag TTIBAAAOUNE OTNV EAEyXOPEVN DIATAEN
TNV €MOUUNTH CUUTTEPIPOPA 1 AgIToupyia.

EIZOAOZ
H emBuunth _
£8050C EAEMKTHE Evioh AIEPTAZIA EZ0AOZ
o — a)\svxo;’.uevo —
dnAadr| o QwrtI- SIAKOTITNG OTOIXEIO O PWTIOH6G TOU
OHGG TOU XWPOU AopTrmpag Xwpou
(QWTIOTIK eVEpPyEI)

A

1
1 NAEKTPIKNA
1 evépyeia

Zx. 9.2.1.8 2xnuariko didypauua (block diagram) ouoTriuarog eAEyxou avoiktou
Bpoxou

q NAPAAEIMA 2

Oéppavon dwuariou pe atrAl NAEKTPIKN BeppdoTpa.

Av, yia TO OKOTTO aUTO, XPNOIUOTIOINCOUUE Wia atTAf NAEKTPIKY BepudoTpa
(xwpig Beppoatdrn) pe diakdTTn ON-OFF, 660 autr peupaTtodorTeital, Ba
AeIToupyei ouvexwg avetdptnta atrd Tn Bepuokpaaia Tou xwpou. O dIako-
TITNG TNG BEPPATTPAG, O OTT0IOG EAEYXEI TN PEUPATODOTNON TNG OVOUACETAI
€AEYKTIG TOU CUCTAMATOG Kal N BepudoTpa eAeyxouevo aToixeio. H €¢odog
TOU OUGTANATOG, ONAAdK N TTApoxH BEPUIKAG EVEPYEIOG GTO XWPO TTOU CU-
VETTAYETAI Avodo TNG Beppokpaciag, dev emrnpeddel kaboAou Tnv gicodo
TOU OUCTHMOTOG, Y€ ATTOTEAEOHA N BepPoKpaacia Tou dwuartiou va aveBai-
vel aveEEAeykTa. To ouoTnua auTo gival oUoTNPa EAEyXOU avolkToU Bpoxou
(BAéTTE oxua 9.2.1.y).
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EIZOAOZ EAEMKTHS EAEFXOMENO | ES0A0Z
> ) —»— :TOIXElO >
Em6luunt (0 diakdTrTng) ’ Mpaypartiki
Beppuokpaaia (EETEeEeY BOepuokpacia xwpou
XWpou
A
| VA NAEKTPIKFG

1 EVEPYEING

Zx. 9.2.1.y Zxnuariko SIqypauua ouaTiuaToS EAEyXOU avoiKTou Bpdxou

9.2.2 TuoThpaTta KAgiIoToU Bpdyou

Ag uttoBéooupe OTI Bepuaivoupe €va XWPO HE Eva NAEKTPIKO BepUavTIKO
owua, To otroio Pépel BeppooTdatn. O BepPooTaTNG PuUBIdeTal OE IO ETTI-
BuunTn Beppokpaaia Tr.X. oToug 20°C Kkail, 6tav T0 AICOBNTAPIO TOU QvI-
Xveuoel OTI n BepUoKpaTia Tou XWPoU EPTace aTnV €mMBUUNT Tiun, Sivel
€VTOANA Kal avoiyel N ETTAQr] TOU OIOKOTITN TOoU BEPUOATATN Kal SIOKOTITETAI
TO KUKAWMO pEUPATOdOTNONG TNG BEPPAVTIKAG AVTIOTAONG.

Otav n Bepuokpacia TEgel KATW atmd Tnv €mBuunth (20°C), 16TE TO
aiodnTrApIo Tou BeppoaTdTn divel EVTOAR Kal KAEIVEl n eTTa@r] Tou SIOKOTITN
ME QTTOTEAECUO TNV €K VEOU PEUMATOOOTNON TNG BEPUAVTIKAG avTioTaoNg
Kal TNV avodo TnG BepPoKpaaciag oTo Xwpo K.o0.K. (BAETTE oxnua 9.2.2a).

>¢ €va KAEIoTO auoTnua gAéyxou, N €£000G Tou CUCTAMATOG (Gvodog
NG Bepuokpaaiag Aoyw TTapoxNG BEPUIKNAG EVEPYEIOG GTO XWPO) AvATPO-
QODJOTEITAI KAI CUYKPIVETAI JE TNV €i0000, ONAQB EAEYXETAI.

) aiodnTApIo
BIaKOTITNG BepUOOTATN
BeppooTdin

NAEKTPIKN avTioTaon

Zx. 9.2.2.a EAcyxduevn Bépuavan xwpou

O €Aeyxog pe emavarpopodotnon (feed back) amaitei:

1. Avixveuon A Kal uETpnon evog peyEBoud.
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2. ZUyKpIon TOU OTTOTEAEOUATOG WE YIa TTPOKABOPIoHEVN TR ava@opdc.

3. AutéuaTtn &16pbwan.

2T0IXEI0 EAEYXOU
Je avadpaon

(AigbntApio
BeppoaTdrn)
Y A
EAeyktg 1 EAeyxoéuevo
EIZOAOZ puUBUIOTAG oTolxEio E=ZO0AOZX
—P>  Biokémng) |  (OepudoTpa) P> MpaypaTiki
MpokaBopiouévn Bepuokpacia
eméupnT A XWpou
Bepuokpaacia 1
1 HAekTpIKA
1 Tnyn

ZX. 9.2.2.8 >xnuarik6 diIdypauua ouaTiuaros EAEyxou KAgIoToU Bpdxou

ZUPTTEPOACHA: 2TO AVOIKTO oUOTNUa eAEyXOoU N €6000GC TNG EAEYXOMEVNG
O1dragng dev emrnpeddel Tnv €icodo, v O0TO KAEIOTO oUOTNPO N £€£000G
€TTNPEAlel TNV €icodo Adyw TNG avaTpo@oddTnong.

To kAeIOoTO CUCTNPAO QUTOPATIOPOU UTTEPTEPEI TOU AVOIKTOU, YIOTi £XEI TN
OUVOTOTNTA CUVEXWGS VO QUTOEAEYXETOI, PE OTTOTEAECHA N TTPAYMOTIKH TOU
aTTOKPION Va BpioKeTal MO KOVTA oTnv €mBuunTr. Meyébn, OTmwg cival o
XPOVOG Kal N TToooTNTA 1 KaTaoTdoelg SIoKoTITIKAG Asitoupyiag (ON — OFF),
eAEyxovTal ouvrBwG aTTé GUCTHKATA QUTOMATICHOU aVOIKTOU BPOXou.

Mey€0n, 61TTwg €ival n Bepuokpaaia, n Tiean, N por|, EAEyxovTal Guvh-
Bwg amd cuoTAuaTa KAEIoTOU Bpodxou (BAETTE oxnpa 9.2.2.y).

2TIG TTIO OTTAEG TTEPITITWOEIG QUTOMATIONOU, Ol KATAOTACEIG AEITOUPYiag
NG diadikaaiag (f TNG Pnxavng) etaBaAAovTal katd Bripata. T.y. ol nAe-
KTPIKEG QVTIOTACEIG EVOG (POUPVOU EXOUV OUVHOWG dUO KOTOOTACEIG AEITOUp-
yiag: eviog f ektog (on — off). Mia atmAf nAekTpoBaABida TTou TTapepBAAAETaI
o€ €&va owANva, €xel yovo duo BEaelg Asimoupyiag: avolkTr — KA€IoTH. Ol
UaAOKOBaPIOTHPES OTO AUTOKIVNTO £XOUV 2 1] 3 DIAQOPETIKEG TAXUTNTES K.ATT.

Otr0U OpWG aTraiTeiTal HEYAAUTEPN AKPIBEIa OTIC PUBUITEIG XPNOIUOTIOI-
oUvTal JIATAEEIG TTOU ETTITPETIOUV TN GUVEXH UETABOAR TOU €AEYXOMEVOU
peyéBoug. MM.x. pia pubpioTikh Bava (BaABida) peTaBAAAEl Tn pon, WOoTE N
TTOPOXI) TOU BIEPYXOMEVOU UYPOU va TTaipvel OAES TIG TIUEG ATTO HI EAAXIOTN
€wg Mo péyiotn. H avopBwpuévn NAEKTPIKN TAON TTOU TTOPEXETAI O€ £vav
NAEKTPIKO KIvNTAPA aT1Td pia avopBwTikA didTagn pe BupioTop, Traipvel TI-
MEG atrd O péxp! pia péyiotn TiuA o€ Volt K.ATT.
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KAEIZTOY BPOXOY

ANOIKTOY BPOXOY

ON-OFF .
XPONOZX . m—
I'IOEOTHTA. w
T

Zy. 9.2.2.y Kardraén ouoTnudrwy autouatiouoU O€ avoIKToU Kail KAgloTou Bpdxou
e Baon 1o uéyebog mou eAEyxeTal ouvnOwg.

OEPMOKPAZIA

9.3 HAEKTPIKOI AYTOMATIZMOI
Eicaywyn

HAekTpOQUTOMATIONOI €ival TO KUKAWWPOTA, TTOU TTPAYMATOTIOIOUV HIG
TTpoKaBopiouévn epyaaia ] cUVOAO EPYaciwyV, TTOU £XOUV HIa AOYIKI) aKO-
AouBia. O €Aeyx0OG TOUG YiveTal HE NAEKTPIKEG EVTOAEG UE TNV EVEPYOTTOINGN
KATAAANAWVY NAEKTPOAOYIKWV £EOPTNUATWV.

MNa mapdadeiyua, o TTARPNG EAEYXOG EVOG NAEKTPOKIVNTHPA (EKKIVNON-AEI-
Toupyia-TTalon) €ival TUTTIKO TTAPAdEIYUa EVOG NAEKTPOAUTOUATIOHOU.

2TOUG NAEKTPIKOUG QUTOMATIOPOUG, avaAoya PE TNV EQApUOyYH, XPnol-
poTrolouvTal eEQPTAMATA KOl UAIKA, PE TO OTTOiO TTPAYMOTOTIOIOUVTal AEl-
TOUPYiEG OTTWG:

1. 'EAeyxog Acitoupyiog kai mrpooTaoia: Ta UAIKA TTou Xpnoiuo-
TToloUvTal €ival: JIAKOTITEG BEPUIKAG Kal PAYVNTIKAG TTPOCTOCIAG,
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A0QOAAEIOBIOKOTITEG, BEPUIKA TTPOOTACTAG, ACPAAEIOATTOCEUKTEG, OI-
OKOTITEG POPTIOU KAl NAEKTPOVOUOI.

. 'EAgyxog TnG TaXUTNTAG KIVNTAPWYV: ETiTUy)AVETal JE KATAAANAEG

OUOKEUEG, Ol OTToiEG OvOUAlovTal pUBNICTEG TaxUTNTAG 1 NAEKTPOVI-
KOi EKKIVNTEG.

Avixveuon: TepuaTikoi SIGKOTITEG, AVIXVEUTEG TTPOCEYYIONG, PWTO-
KUTTAPQ, TTIECOOTATEG Kal BeppoaTdTteg. Eival pepikd atrd Ta TAéov
XPnoiyoTToloupeva EapTHUATA.

Emregepyaoia dedopévwyv: Mvetal pe KATAAANAEG OUOKEUEG, TTOU
ovopddovTal TTpoypappaTIopevol Aoyikoi eAeykTég (PLC), o ouvdu-
QOUO PE YAWOOEG TTPOYPAUMATIONOU (AoyIoHIKO) Kal GAAa €apTAUA-
Ta, OTTWG BoNBNTIKA PEAE KAl NAEKTPOVIKA XPOVIKA.

AidAoyog peTagu avBpwITou Kal unXavwyv: MTTouTov Kal EVOEIKTI-
KEG AUXVIEG, XEIPIOTAPIA, UTTOUTOVIEPEG, 0BOVEG eVOEIEEWY, TTIVOKES
XEIPIOPWYV Kal eVOEIEEWV gival HEPIKA aTTO Ta EEAPTHMATA, TTOU XPnN-
CIMOTTOIOUVTAI VIO TNV ETTIKOIVWVIO aVOPWTTOU-UNXAvWV.

Zx. 9.3.a Eéapriuara kai UAIKG NAEKTPOQUTOUATICLWY

MEPIFPA®H BAZIKQN EEAPTHMATQN AYTOMATIZMOY

+ HAEKTPONOMOI
O nAektpovopog (H/N) gival évag punxavikdg SIaKOTITNG, TOU OTTOIoU Ol £TTA-
QEG eEAEyxovTal aTTO évav NAekTpopayvhTn (BAETTE oxrua 9.3. 3 Kal KE@AAaio 5).
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Eteidn o xeIpiopdg Tou yivetal ouvABwS atrd atrdéoTacn Kal Oxl JE XEl-
PIOTAPIO TTAVW OTO £EAPTNUA, OVOPAZeTal KAl TNAEXEIPICOPEVOG BIOKOTITNG.
Av Kal n eAANVIKI ovopagia atrodidel TTANPwWG TNV £€vvola Tou E0PTANATOG,
ouVvnBWG XPNOIYOTTOIEITAI N EEVIKI ovouaaia, peAE.

O nAekTpovopog gival éva atrd Ta Bacikd e€apTruaTa, TTou XPnOoIUOoTTOl-
oUVTal YIO TNV KOTOOKEUT KUKAWUATWY NAEKTPOAUTOMATIOHOU. AvagEépovTal
EVOEIKTIKA WEPIKEG EQPAPUOYEG, OTIG OTTOIEG XPNOIKOTTOIOUVTAl Ol NAEKTPO-
VOUOI: OTOV €AEYXO AEITOUPYIOG NAEKTPIKWV KIVATAPWY, O OVEAKUOTHPEG,
avTAiooTdola, ot Blounxavia, 0To E0WTEPIKO BIAPOPWY UNXAVNUATWY KAl
YEVIKA, OTTOU OTTAITEITAI XEIPIOPOG aTTO aTTO0TACN (TNAEXEIPICHOC).

Etiong nAektpovopol xpnoigotroloUvTal €kei, OTTOU N eVvIOAR yia TO
Avolyua 1 TOo KAEIOIPO EvOG KUKAWMPOTOG B¢ diveTal aTTd Tov AvOpwTTo, aAAd
atd GAAQ €EaPTAPATA 1) KUKAWHATA TT.X. OEPUOOTATEG, XPOVODIAKOTITEG,
QWTOBIOKOTITEG, NAEKTPOVIKOUG UTTOAOYIOTEG K.ATT. TA TTI0 BACIKE TWV OTTOI-
wv Ba yvwpioouue aTn OUVEXEIQ.

>UpBoAo NAekTpOVOUOU

Tnvio

KUPIEG ETTAPEG Bonénrikn
€PN

ZX. 9.3.8 HAekTpOVOLOS 1 PEAE

+ MIMOYTON
Ta p1TouTOV tival eCapTrApata evioAodoTnong e duvaTdTNTa SIGKOTITI-
KAG OUPTTEPIPOPAG (aVOIKTO - KAEIOTO) yia 600 XPOVIKO dIdoTnUa TECETAI.

XpWUATa UTToUTOV KAl N ONUOCia TOUC.
TapéuBaon

paupo,
YKPI, AEUKO

KOIG €101KN
onuacia

onuacia
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MtrouTtév XeipioTApIa TTARKTPWYV
XeipioTApia poxAou Mtroutdév ao@alsiag
MAQkTpa — MANKTPOAGYIQ Modo6tAnKTpa

Zx. 9.3.y Mopor xeipiotnpiwy Kar urroutov
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+ ENAEIKTIKEZ AYXNIEZ
Mapéxouv TN duvaTdTNTa QWTEIVAG EVOEIENG, WE TNV OTTOIQ TO CUCTANATA

TWV QUTOPOTIOPWY “EVNUEPWVOUV” TOV AvBPWTTO yia KABE KaTaoTaon TnNG
AgIToupyiag Toug.

2UupoAo

Zx. 9.3.0 EVOEIKTIKES AuxVieg

+ OPIOAIAKOINTEZ (TeppaTiKoi SIOKOTITEG)
AuToi 01 OIOKOTITEG PETATPETTOUV TIG WONOEIG, TTOU TTPOEPXOVTAl ATTO Ki-

VOUMEVA PNXAaVIKA PEPN, O€ NAEKTPIKA OrpaTta he Avolyua f KAEIoIPo TG
ETTAPNAG TOUG, N oTToia TTAPEUPAAETAI G” Eva NAEKTPIKO KUKAWAL.

14 12

ouppoAo

2X. 9.3.€ Moppéc opiodiakoTTwv



316 2 TOIXEIA HAEKTPOAOTIAZ

TUTTIKEG HOPPEG OPIOBIAKOTITWV XOUHE OE INXAVEG CUOKEUOOIAG, EKTUTTW-
OEWV, OUVAPHPOAOYNONG. ZTOV AUTOMNATO EAEYXO TTOPTAG, OE PETAPOPIKES
Talvieg dlakivnong EUTTOPEUPATWY, OE EPYOAEIOUNXAVES, OE UNXAVEG ETTE-
Eepyaoiag EUAou, o€ TTAUVTHPIO AUTOKIVATWV.

+ ZYZKEYEZ HXHTIKHZ ZHMANZHZ

2 € BIOPNXAVIKEG EYKATAOTACEIG, EPYOTASIA, OTABUOUG POPTOEKPOPTWONG,
Apdvia, YEpAVOYEQUPEG KAl AVUPWTIKA unxaviuara, n avayyeAia BAGBNG,
n €mKivduvn epyaacia, n PETAKIVNON MNXAVNMATWY K.ATT., €KTOG TG QW-
TEIVAG CAPAVONG, €ival avaykaio va yiveral Kal NXNTIKI oRuavon, yia Tnv
aTroQuyn artuxnuatwyv. H nxnTikn orfuavon yivetal ye BopBnTég, Koudou-
vIQ, KOPVEG Kal oeIpAveS (BAETTE oxnua 9.3.0T).

KoudouvioU Boupnm KOpVaG oeIpAvag

2x. 9.3.6.0T. 20uBoAa NXNTIKWV CUOKEUWV

To koudouvI XPNOIUOTIOIEITAI € KAEIOTOUG XWPOUG, OTTWG Eival Ol XWPOI
YPOQEIWY, OXOAEiWY, EpYOOTACIWY, YIa TNV avayyeAia OUYKEKPIPNEVNG Opa-
oTNPEIOTNTAG TT.X. Wpa diaAgiypaTtog, Angn Bapdiag K.ATT. MNMapdyel peTaAAikod
ETTAVAAAUBAVOPEVO AXO £VIAONG, TTOU EQPTATAI ATTO TNV EQOPUOYN.

O BouPnTAg XPNOIYOTIOIEITAI OE KAEIOTOUG XWPOUG OTTWG Eival £va KE-

vTpO eAEyxou (control room) kai 61Tou dev UTTAPXEl BOPUPROG HEYAANG EvTa-
ong. Mapayel Bapu kal o&u fxo Eviaong péxpr 90db.

H képva xpnoigotroigital oe KAEIOTOUG A aVOIKTOUG XWPOUG, OTTou
utTapxel B6puPog. Mapdyel Bapu fxo Evraong péxpr 120 db.

H oeipjva xpnoiPoTroiEiTal o€ avolKToUug XWPOUG 1 XWPOUG JE JEYAAO
B6puBo. MNapdyel 0&U Axo éviaong pExp! 129 db.
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+ MIEZOXTATEZX (MpeocoooTdTEG)

Eival 10 €€dpTnua ekeivo pe 1O OTT0I0 €vag OIOKOTITNG EVEPYOTTOIEITAI
atd aiodnTrpIo TTiEong.
Ta kUpIa Pépn TOU TTIECOOTATN €ival:

1) To aioOnTAPIO Trieong: To aioBNTAPIO €ival TO YEPOG EKEIVO TOU TTI-
€000TATN, TTOU avTIAAuBAvETal TN JETABOAA TNG TTiEONG KAl TTPOKAAE]
TO Avolyua 1 KAEIoIYo oG eTTa@ng. ZuviBwg 1o alodnTrpIo aTTo-
TeAEiTal a1TO €va €uoAo pe eAatrpio 1 atmo pia YePBpdvn, n otoia
avaAoya pe TN JETAROAR TNG TTiEONG eKTEivETal ) CUOTEAAETAI (BAETTE
oxAua 9.3.1).

2) O d1akotrTng: O SIAKOTITNG TOU TTECOOTATN €ival auvBwG PeTayw-
VIKI ETTA@N ] YIG AQVOIKTA KOl JIa KAEIOTH ETTA@N.

3) Mnxaviopog pubpiong Trieong: Me puBuioTika Biddkia puBuieTal
N avwTePN Kal N KATwTePn OTABUN TTiEoNG, GTNV OTToia Avoiyouv 1
KAEIVOUV 01 €ETTAPEG TOU OIOKOTTTN.

4) Bdaon A wAaiolo: H Bdon Tou gival KatdAANAa diapopwpévn yia va
otnpifeTal Tavw o€ owARveg. OTav duwG uTTdpyXouV Kpadaooi oTo
OwAAva, atTo@elyeTal N AT’ €uBeiag oTAPIEN TTAVW TOu. 2’ QUTAV TV
TTEPITITWON O TMECOOTATNG OTNPIeTal O 0TABEPS PEPOG KAl N TTiECN
METaQEPETAI PE EIDIKO EUKAPTITO CWAAVA.

MNXAVIOUOG METAYWYIKN
pubuong enaogn
niieong
F
P

i) ehatnplwTou
€UBOAOU

aiodnmpto
neong

i) TUrnou pepPBpdvng

2x. 9.3. [Meco0TATES 1) TTPECOOOTATES
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ZxAua 9.3.n 20uBoAo mecoordrn

O1 MECOOTATEG XPNOIKMOTTOIOUVTAI YIa TOV EAEYX0 ) TN pUBUION WIAG TTiE-
ong o’ éva udpauAikéd dikTuo A o€ éva dikTuo aépa. OTtav n Tiean f N TTw-
on TNG Teong GTACEl TNV TIPN TOU Avw 1 TOU KATw opiou Tng puBbuiong, n
NAEKTPIKA ETTAQNA TOU TTIECOOTATN AAAGLElI KaTdoTaoN.

+ OEPMOZTATEZ

Ta KUpla pépn Tou BepuooTdTn €ivail:

1. H Bdon A 1o Adaicio. Navw ¢’ auTr) oTnpidovTal OAa Ta eEAPTHANOTA
TOU BepuoOTATN.

2. O diak6mTNG. Eival cuvABwg pia petaywyik eTagn f éva {elyog
ETTAPWV (N MIO AVOIKTH Kal N AAAN KAEIOTN).

3. 0 diokog N To TAAKTPO €mIAOYAG. ETiTpETTEl TN pUBUION TNG £TTIOBU-
MNTAG TIUNG TNG Beppokpaaiag.

4. To aicBnTApI0 BeppoKkpaciag: Eival To yEpog ekeivo Tou BepuooTd-
TN TO OTTOIO AVTIAAMBAvVETAI TIG HETABOAEG BepuoKkpaaiag Kal e KaTAAANAo
MNXavIOUO evepyoTTOIEl TO BIAKOTITN. To aiIoONTAPIO KATAOKEUALETAl ATTO
O1G@opa UAIKA.

Avaloya pe Tnv apxn Asitoupyiag Toug ol BepPoaTdaTeG diakpivovTal o€
dldgopa €idn:



AYTOMATIZMOI 319
MINAKAZ 9.3 Eidn O¢puoorarwv

EIAH GEPMOZTATQN APXH AEITOYPrIAZ XAPAKTHPIZTIKA - XPHZEIZ
YAPOGEPMOZTATHXZ To aioBnmpio amoteAeital | Xpnoiyotrololvtal  0€  €yKaTa-
HIAKOG até éva Bepuocuaiobnto ow- | oTaoEIg Bépuavong vepou, TI.X.
BIa0ToNG Myva (ouvnBwg opelxdAKIvo) | oToug AEBNTEG KEVTPIKWY BEpAv-
aIo8Tpio TTOU €UPBaTTiCeTal OTO UYPO | CEWV, OTOUG BEPUOTTIPUVEG K.ATT.

) . | Tou omoiou TN Beppokpacia

P&Bdog amd ehéyxoupe. Or1 aufopelwoelg

Invar NG BepUoKPaATiac Tou uypou

MeTaB&AOUV TO PAKOG TOU Ow-

Mjva kal TTopacUpouv o€ Ki-

Koupri vnon 1 paRdo (UAIKG TTou dev

pUBIONG OI00TEAAETOI  OTTIOTE  EVEPYO-

GepuooTimc  GEppoOTATNG TT(?IOL’JVTGI avTioToIXa pl £TTO-

Py VOIKTEG @EG TOU UDPOBEPUOTTATN.)

ME AIMETAAAIKO XTOIXEIO | O1 aufopeiwoelg TnG Beppo- | Eival atmAoi oTnv Kataokeur Kai

SiueTalIkd  KAEIOTH ETTaQA
aToIxeio

Kpooiag KAUTTTouv TO OldE-
TAAAIKO OTOIXEIO KAl £TO1 EVEP-
YOTTOIOUVTAI Ol ETTAPEG.

@Tnvoi. ‘Exouv pikpr akpipeia.
Aev  €mOEXOVTAI  TNAEXEIPIOPO.
XpnoigoTrolouvTal OToV  €AEYXO
NG BEpUOKPATIiag XWpou, OTIG Ol-
KIOKEG NAEKTPIKEG CUOKEUEG K.ATT.

YrPOY 'H AEPIOY YO NIEXH

To aioBnTpio €ival To GKpo
evog TpIXo€Id) ocwArfva. To
uypd TreplopideTal o éva
XWPOo, HETagl Tou TPIXOEIdN
OwARva Kal piag PePPpavng.
O1 augopeiwoeig TG Beppo-
Kpooiag QufOMEILVOUV  TOV
OyKo Tou uypoU TOU TPIXOEI-
B0UG oTTdTE N PEUPPAVN KIVEI-
TOI KO EVEPYOTTOIET KATAAANAQ
TIG ETTOPEG TOU BEPUOOTATN.

Xpnaoigotrololvtal oTov  EAEyX0
NG BepUoKpaciag oupvwy, Yu-
KTIKWV BOAGPWY K.ATT.

ME HMIATQroyx

Aglotroigital n  1BIGTATA TWV
nuIaywywv va oAAGlouv Ta
NAEKTPIKG XOPAKTNPICTIKA TOUG
oétav peTaBaMAeTal n Bepuo-
Kpaaia.

Mikpo k6oT10G. MeydAn akpifeia.

ME ©EPMOZEYTOZ

HAekTpovépog

AloBnTtApio €ival To onpeio
ouvévwong O&Uo  BIaYOpPETI-
KWV  METAANIKWV  aywywv.
Aglotroigital n avoTTuoode-
vn, oTa €AelBepa dkpa Twv
aywywyv Ta0n AOyw Tng £TI-

Me TOoTTOBETNON TOU BOEpPPOLEU-
YOUG TI.X. OTO €0WTEPIKO TOU TU-
NiypoTog Tou OTATN £VOG KIVNTHpa
METPOUME TNV avaTTuooduevn o
autd Beppokpacia KaTd Tn Ael-
Toupyia.

Alagopd Evioxutig Kpatouaag dlapopdg Beppo-
Beppokpaaiag Kpagiag A8 = 8, — 8, petagu
TOU OnuEiou ouvévwong Kai
TWV EAEUBEPWYV AKPWV.
ME ZIAHPOMAINHTIKO H augopeiwon NG Bepuokpa- | Mikpd o€ péyebog. AZIOTTIOTO.
YAIKO EYAIZOHTO oiag ahadel Ta XapOKTNPIOoTI-
XTH OEPMOKPAZIA K& TOU O16NPOPAYVNTIKOU UAI-

KOU UE aTTOTEAETHA TO AVOIyUa
N KAgioo Twv EIBIKWY €TTO-
@wv (reed) TTOU BpioKoVTaI
pEoa o€ yudAivn Brkn.
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O AYTOMATIZMOZ 2THN KAOHMEPINH MAZ ZQH

MNa va yivel avtIANTITO TTOCO TTOAU N QUTOUATOTTIOINCN €XEl PTTEl OTN (Wi
Mag, SiveTal TTAPAKATW TTAPAdEIYUA, OTTOU ATTAEG KOBNUEPIVEG EVEPYEIEG
TTEPIEXOUV AUTOUATOTTOINUEVEG AEITOUPYIEG.

‘EVOIKOG ETTIOTPEPEI VWPIG TO Bpddu aTo dlauéPIoUA Tou, TToU BPioKeTal
o€ 6pOPO TTOAUKATOIKIOG.

Otav o €voikog TTANCIdoel TNV €i0000 TNG TTOAUKOTOIKIAG, O AVIXVEUTAG
Kivnong avdpel 1o @wg NG €100060uU SIEUKOAUVOVTAG TOV VO QAVOIEEl PE TO
KA€1®i Tou TNV TOpTa (BA. oxAua 9.3.8).

Zy. 9.3.0 Avixveuon mapouaiag arouou

270 €OWTEPIKO TNG €10000U UTTAPXEI QWTIOPOG QOPOAEiag e AGuTTa
OIKOVOUIKOU TUTTOU, TTOU €XEl EVEPYOTTOINBEI atTd XPOovodIaKOTITN. APoU
QTA0ElI OTNV €i0000 TOU AVEAKUOTHPA, TTIECEI TO TTANKTPO TOU PTTOUTOV, YId
va KaAéael To BaAapo Tou aveAkuoThpa. Tautoxpova BAETTEl EvOeIEn aTTd
eVOEIKTIKEG AUXVIEC yIa Th B€on (6po@og), TTou BpiokeTal o BGAapog. Otav
0 BdAapog pBacel oTo I00YEIO, “evnUEPWVEI” NXNTIKA (UE BouBNnTA 1 KOu-
douvI) Kal OTITIKA, yia va avoitel o EVOIKOG TNV TTOPTA. AV O aVEAKUCTHPOG
O1a6€Tel QUTOUATN TTOPTA, TOTE AVOIYEl JOVN TNG. ZTIC AQUTOUATEG TTOPTEG,
YIO TNV 0OQAAEIQ TWV XPNOTWY, KOTA TO KAEIOIPO TNG TTOPTAG EVEPYOTTOIEI-
Tl QWTOKUTTAPO (BA. oxrpa 9.3.1).
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Zx. 9.3.1 EAcyxoc¢ Aciroupyiag moprag

Otav €10éABel aTO BAAAUO, avael kal n OUTEPN OTABUN PWTICHOU TOU
BaAdpuou, vy TAUTOXPOVA EVEPYOTTOIEITAI KAl TO KUKAWHG aEPIGHOU TOU.

EmAéyel Tov emBuunTd 6po@o Kal, yia va EekIvoel 0 BAAAUOG, TTPETTEI
va gival KAEIOTH n TTOPTA, €TTEION £XEI €I0IKO QUTOUATIONO ao@aAEiag, TTou
Oev emMITPETTEI TNV Kivnan Tou BaAduou ae GAAN TTEPITTTWAN.

O BdAapog autopaTa EeKIvael opaAd, emiTaxuvetal, @OAvel oTn MEYI-
oTn TaxUuTnNTd Tou, EMRPAdUVEI KOl OTAUATAEI OPAAG OTO €TTiITTEDO TOU 40U
opoou. H 6An diadikacia kivnong Tou BaAduou yivetal amod KivnTApa, o
OTT0i0G €AEyXETAI ATTO NAEKTPOVOUOUG, NAEKTPOVIKG eEapTrpaTa 10XUOG,
0pPI0BIOKOTITEG, OPOPODIOKOTITEG K.ATT.

AtrévavTi atté TnVv €000 Tou BaAduou TTIECEI TO PTTOUTOV, EVEPYOTTOIW-
VTOG TO QWTIOPO Tou KAIHakoaTagiou Kal Tou diadpouou. O ewTioudg Ba
TTAOPOUEIVEI EVEPYOTTOINPEVOG, VIO 000 XPOVIKO dIAOTNUA £XEI TTPOYPAUMA-
TIOTEI OTOV QUTOUATO KAIJOKOOTOTIOU.
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Zx. 9.3.k. [Mlapdaoraon aveAkuoTtripa
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Pdtdvel oTnV €i0000 TOU JIAPEPIOUATOG TOU. AvOiyel TNV TTOPTA KAl ATTE-
VEPYOTTOIEI TO CUCTNUA Ouvayepuou. TauTdxpova QvIXVEUTNG Kivnong
EVEPYOTTOIEI QWTIOTIKO, TTOU TOV OIEUKOAUVEI va KivnBei péoa oTo diapé-
pioua. H Beppokpaacia oTo E0WTEPIKO TOU OIQUEPIOUATOS €ival auUTr TTOU
EXEI TTPOETTIAECEI OTO BEPUOOTATN XWPOU, O OTT0IOG £XEI EVEPYOTTOINTEI TO
KUKAwua wuéng n Béppavong, avaloya e TNV ETTOXN TOU £TOUG.

2TIG KATOIKIEG N AUTOUATOTTOINON O OTANATAEI EOW UTTAPXOUV Kal AANEG
A€IToupYyieg TTOU yivovTal auTOuaTA, OTTWG TOU TTAUVTNPIOU, TOU NAEKTPIKOU
Mayelpgiou, TNG NAEKTPIKAG TEVTOG K.ATT.

9.4. HAEKTPONIKA ZTOIXEIA AYTOMATIZMQN - AIZOHTHPIA

O1 epapuoyEG TNG NAEKTPOVIKAG OTOUG QUTOPOTIONOUG gival éva atrd Ta
TAEOV avaTTTuoooueva TTedia “uwnAng TexvoAoyiag”. O1 TEpAaTIEG duvaTO-
TATEG TWV NUIGYWYWY, PE TN XPNOIYOTTOINCT TOUG OTA NAEKTPOVIKA KUKAW-
MaTa Bpiokouv eupu TTESIO EQAPPOYWYV KAl GTOV TOPED TOU QUTOUATICHOU.

AouIKA OToIXEIO TV NAEKTPOVIKWY AUTOUATIOUWY OTTWG €ival N Kpu-
oTaAAodiodog, To TpavlioTop, To BepuioTop Kal To BupioTop XPENOIYOTIOI-
oUvVTal YIO VO €AEYXOUV Kal va eTTeCepydlovTal KABe POPPrAG NAEKTPIKA
onuata. Ta NAEKTPOVIKA OTOIXEIO TOU QUTOPATIOHNOU OUvEPYALOVTal PE NAE-
KTPIKA, TTVEUUATIKA Kal uOPAUAIKG OTOIXEID.

E€aptrpaTta e KatdAngn ...iotop anuaivel 61 eival eTiayuéva atrd nuia-
YWYIPO UAIKG. Ta Bacikdtepa atrd auTd, TTou BPIiOKOUV EQAPUOYH Kal OTIG
Brounxavikég eykaTaoTAOEIG, Ba yVWwPIOOUPE OTN GUVEXEIQ.

9.4.1 KpuoTtaAlotpiodog (TRANSISTOR - TR)

To transistor (TR) gival eEdpTNUa 3 OTPWOEWV NUIOYWYIMWY UAIKWY TUTTOU
N kai P. Avdloya pe Tn diaocTpwudtwan, diakpivetalr atoug TUutoug NPN
Kal PNP. ‘Exel 3 akpodékTeg TTou ovopddlovTal ekmoutrog (E), Baon (B) kai
OUAAEKTNG (C), PAETTE oxua 9.4.1.

XpNOoIYoTIoIEITAl €iTE WG NAEKTPIKOG BIOKOTITNG, €ITE WG EVIOXUTIKA OId-
Tagn kata 1n dladikagia TNG EMEEEPYOTIag NAEKTPIKWY CNUATWV.
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Zx. 9.4.1 Aoun, ouuBoAiouds kai e€wrepikn Lopn TpavlioTop

9.4.2 OupioTop

H AéEn Thyristor Tpoépyxetal amo Tn AéEn BUpa, TTOU TTAPATTEUTIEI OTNV
£vvola ToOU avolKToU 1} Tou KAEIoTOU .

Ta BupicTop eival NUIAYWYIYA EEAPTANOTA TECOAPWY OTPWOEWV NMIA-
ywywyv , T0tTou P kai t0tTou N, BAéme oxiua 9.4.2. Eivar kpuoTaAAikoi
OIAKOTITEG, TWV OTTOIWV Ol U0 KATOOTACEIG (AyWYIHOTNTA-OIAKOTTH) EAEY-
XOVTOlI ECWTEPIKA.

Xpnoeig: Otou atraiteital €AeyXog TTOAU PEYAAWY PEUPATWY, OTTWG
gival 0 €AeyX0G NAEKTPIKWY XOPOKTNPICTIKWY KIVATHPA (OTPOYES, POTTN,
I0XUG), 0 €AeyXoG Beppokpaciag, QWTICHOU, QOPTIONG CUCCWPEUTWV.
Emiong xpnoipoTroieital eUpEWG o€ KUKAWUATA €AEYXOUEVNG TPIPYACIKAG
avopbwang.

AVTITTIPOOWTTEUTIKOTEPOI TUTTOI BupicTop €ival:

e 0 SCR Silicon Controller Rectifier (eAeyxopevog avopBwTrg TTupITiou),

e 710 DIAC - Diode Alternating Current (Aiodog evaAAacoouevou pel-
MOTOG) Kal

e 710 TRIAC - Triode Alternate Current (Tpiodog evaAAacoopevou peu-
MOTOG).
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K K
Zx. 9.4.2 Aoun, ouuBolo kai eEwtepIKn oper BupioTop
9.4.3. O¢gpuioTop

SUPTTEPIPEPETAI CAV HIA UN YPANMIKA avTioTaon (n Tdon o’ autég Oev gival
avaAoyn Tou peUPATOG TTOU TIG dlappéel, aAAG eEapTdaTal aTTd didpopa pe-
y€On, 6TTWG gival n Bepuokpaaia, n uypaadia, 0 GWTICUOG K.ATT).

H avrtiotaon Tou BeppioTop e€aptdral atmod n Bepuokpaacia.

Ymdpyouv dUo €idn;:

1. 10 BeppioTop pe BeTIKO Beppokpaaiakd ouvteheoTn (P.T.C.). Ze auta
n avtiotaon aufavel Pe Tn BepPokpaaia.

2. Ta Bepuiotop pe apvntikd Bepuokpaciakd ouvteAeoT (N.T.C.). Z¢
QUTA N avTioTaon JIKPAivel e TNV augnon Tng Bepuokpaaiag.

Ta BepuioTop XpnoigoTToloUvVTal O KUKAWUATA BEPUIKNG TTpooTACiag
T.X. TWV NAEKTPOKIVNTAPWV.

9.4.4 AicOnTApia

Ta aicOntpia ammoteAolv OnNUAVTIKO CTOIXEID €EVOG AUTOPOTOTTOINUEVOU
OUCTAMATOG.

Xpnaoiueuouy:

— aTov €Agyxo TTapouaiag f atrouaiag, SIEAEUCNG il PORG AVTIKEIMEVWY,
TEAOUG Bl10dPOUNG
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— OoToV TTPOOdBIoPIoHS TNG BEONG, OTN YETPNON QVTIKEINEVWY
— 0TNV KWAIKOTToINoN

MapadeiypaTta eQapuoywyv

— UNXAavEG CUVAPUOAOYNONG, EPYOAAEIOUNXAVES

— UNXAaVEG JETAQOPAG, TTPECTEG

— MNXOVEG OUOKEUAOIAG, EYKATAOTAOEIG TPOPODOTias KAl UETAPOPAG UE
METOQPOPIKEG TAIVIEG K.ATT.

Avaloya pe Tnv apxn Asitoupyiag Toug diakpivovTal o€ dIGPOPES KaTN-
YOpiEG:

o) AVIXVEUTEG TTPOOEYYIONG

EvepyotroloUvtal (oTéAvouv oAua) otav TTANCIAdel €va avTiKEiyevo o
auTouG.

Ta TTAEOVEKTAMATA TWV AVIXVEUTWY TTPOCEYYIONG €ival Ta €EAG:

e Acv épxovTal O€ ETTAQN PE TO TTPOG AVIXVEUON AVTIKEIUEVO
e Acev TTapouacidldouv @Bopda apou dev £XOUV KIVOUUEVA PEPN
e Aivouv ypriyopn Kai aglotmaTtn onuatoddTnon atrd NAEKTPOVIKY £€000

e O apiBPOG TWV XEIPICPWY gival ATTEPIOPITTOG.

O1 avixveuTég TTpoaéyyiong dlakpivovTal o€ dUO OIKOYEVEIEG:
— TOUG ETTAYWYIKOUG, YIa JETAAAIKG avTIKEIPEVA (TT.X. OIONPOUAYVNTIKA)
— TOUG XwpPNTIKOUG, yIa KABE €idOUG QVTIKEIUEVA.

H Aeimoupyia Twv €TTAYWYIKWY AVIXVEUTWY TTPOCEYYIONG BaaifeTal oTn
METOBOAR €VOG NAeKTpOPayVNTIKOU TTEQIOU KATA TNV TTPOCEYYION £VOG HE-
TAAAIKOU QVTIKEIYEVOU, EVWD TWV XWPENTIKWY OTN PETAROAR VOGS NAEKTPO-
OTaTIKOU TTEdiOU KATA TNV TTPOCEYYION VOGS OIOUDNTIOTE AVTIKEIMEVOU.
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Aopn evég aviXVeuTh TTPOOEYYIONG

Hovada e¢6dou

oToIxEio
avixveuong
AlakoTITNG £66d0U
0dnyog e¢6dou
TaAavTtwTAg
LED

ZX. 9.4.4.a Aoun evog avixVEUTH TTPOCEYYIONS — HOPPES

MNa va e€ac@alioTei N avixveuon TEETTEI N amooTaon PETAEU TOU avTI-
KEIMEVOU Kal TNG ETTIQAVEIOG QVIXVEUONG TT.X. TOU ETTAYWYIKOU aiobnThpa
va gival ion f MIKpOTEPN aTTd TNV OVOUAOCTIKA attdéoToon AEIToupyiag TTou
TOV XOPOKTNPICEl.

AvTIKEIYEVO TTPOG avixveuon

AtréoTaon
avixveuong

Mepipepelokog deiktng LED
KOATAOTAONG AEIToupyiag

Zx. 9.4.4.8 H amoéoraon avixveuong amoTeAsi xapakTnpioTiKG Léyebog evog aiobn-
TNPa TPOCEyyIong
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B) PWTONAEKTPIKOI AVIXVEUTEG (PWTOKUTTAPX)

‘Exouv eQapuoyr EKEi OTTOU 01 TaXUTNTEG Kivnong €ival JEYAAEG, T TTPOG
avixveuon avTiKeiyeva gival piIkpwy dlacTdoewy 1 eUBpaucTa Kal n avi-
XVEUON EAEYXETAI JE NAEKTPOVIKO AUTOUATIOHO.

H Aeitoupyia Toug oTtnpidetal o€ dUO TEXVIKEG, OTNV aTTWAEIA (SIOKOTTH)
r avakAaon &€oung.

ATtroteAoUvTal ammd dUo pépn:

— TOV TTOPTTOOEKTN 1 OEKTN

— TOV avaKAQOTAPA ] EKTTOUTTO.

2x. 9.4.4.y.i Eleyxog mapouaiag o autouaTn mopra: QuToKUTIapO avakAaons

ZX. 9.4.4.y.ii EAcyxog diéAcuong graiwv apwudrwyv
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Y) Aidpopol dANo1 aviXVEUTEG TT.X. UTTEPAXWYV, A&ICEP K.ATT.

O1 avIXVEUTEG UTTEPHXWV £XOUV pia TTIECONAEKTPIKA KEPAMIKI) KAWA TTOU
EKTTEUTTEI UTTEPXOUG. OTOV QUTOI CUVAVTACOUV €V QVTIKEIUEVO, AVAKAW-
VTQI KQI ETTIOTPEPOVTAG JETaOXNUATICOVTAI O€ NAEKTPIKO GApa. AuTh n A€l-
Toupyia - EKTTOUTTH Kal ETTIOTPOPN UTTEPAXWYV ETTAVOAAPPBAVETAI CUVEXEIQ.
Me Toug avixveuTéG auToUg YiveTal ETTITAPNON O KABE UAIKO, O€ 0100 TTOTE
Mop®n KI av BpiokeTal: oTePED, UYPO, dlaPavES, BauPEVo A O aKOVN.

Avixveuon avTiKeIuEVOU Avixveuon @oprtiou Avixveuon TToap-pTrpIg
Avixveuon eme@aveiag Avixveuaon uAikou Avixveuon uypou
‘EAeyx0g emmgaveiag ‘EAEYX0G OUVEXEIQG ‘EAgyxog auykpouang
‘EAeyxog c(pc’x)\’paTog Avixveuon atéuou
TTapaywyng

ZX. 9.4.5 TUTTIKEC EQAPUOYES QVIXVEUTWY UTTEPHXWV.
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ENEYXOG TTEPIEXOPEVOU £A\eyxog TaXUTNTAG
XOPTOKIBWTiOU TTEPIOTPOPNAG
auTtéuarn gETpnon avixveuon pong
mTavw
oTa0un
KATW
oTatun

€Neyxog Uwoug @UAAOU xapTou

€Aeyx0G OoTABUNG UypOoU

ZX. 9.4.4.€ TummkéS epapuoyéS O1apopwy TUTTWV aloonTnpiwv
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9.5 NMNEYMATIKA ZYZTHMATA AYTOMATIZMQN

H avaykaidotnta yia tn AEIToupyia €QOPUOYWY QUTOMUATIONOU PE XAUNAO
KOOTOG Kal n aglotroinon Tng SUVANIKAG EVEPYEIAG TTOU dNUIOUPYEITAl aTTo
TN CUUTTIECN TOU TTETTIEOUEVOU aEpa PE KATAAANAN diaTagn, wlnoav tnv
€EENIEN TWV TTVEUUATIKWY CUCTNPATWY auTtouaTiopou. H apxn Asitoupyiag
TWV TTVEUUATIKWY CUOTNUATWY QUTOUATIONOU BaAciCeTal OTNV EVEPYEIQ TTOU
QTTOKTA O ATHOCQAIPIKOG QEPAG, OTAV CUPTTIECETAI KAl aTTOBNKEUETAI O éva
agpoBalapo. Ta TveupaTiké cuoTAuaTa AIToupyouv Pe PJeyAAn TaxuTnTa
Kal agloTmoTia, aAAG dev UTTOPOUV va AoKAOOUV PEYAAEG DUVAEIG.

Ta Kup10TEPO HEPN EVOG TTVEUUATIKOU CUCTAMATOG €ival Ta akOAouBa:

Q) TTapaywyn TTETTIETUEVOU aEPQ

B) eme€epyaaia emeopévou apa (QIATPAPIoUA, AiTTavon, aguypavaon)
y) diavopn TTETTIEoUEVOU aEpa (UECW BIKTUOU CWANVWOEWV)

0) €Aeyxog Tremmeouévou agpa (BaABideg, xeipioTipia)

€) METATPOTIA TNG TIVEUUATIKAG I0XUOG 0€ euBUypapun (TTVEUPATIKOI KU-
AIvdpol) A TTEPIOTPOQIKA Kivnan (TTVEUNATIKOI KIVNTAPEG).

OEPOCUUTTIECTAG

NAEKTPIKOG MaVOUETPO
KIvNTAPAG

AEPOPUAAKIO

Bavva atmrooTpdyyiong

Zx. 9.5.0 Movdada mapaywyng TTEMIECUEVOU aépa
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AOMIKA OTOIXEIO TIVEUMATIKWY OQUTOMOTICHWYV

Aopikd UAIKA, OTTWGS BaABIdEG, KUAIVOPOI, XEIPIOTHPIA, AICONTHPIA, TTAN-
KTPO Kal TTVEUMATIKOI KIVNTAPEG, CUVOETOUV TTVEUNATIKG OUCTHUATA QUTO-
MaTIouOU.

BaABideg cival exeiva Ta e€apTruaTa, e Ta oTToia EAEYXOUME TN POR, TN
O1evBuvan, Tnv TTiEoN Kal TNV TTOCOTNTA TOU TTETTIECUEVOU QEPAl.

O1 KUAIVOpOI gival JNXAVIOHOI, TTOU PJETATPETTOUV TNV EVEPYEIQ TOU TTETTI-
EOMEVOU aépa o€ euBUYypapun Kivnon. Alakpivovtal o€ KUAivOpoug aTTAnG
Kal DITTANG eVEPYEIAG.

MveupaTikdg KUAIVOPOG

MveupaTikog KivnTrpag

Zx. 9.5.B. lNveuparikoi KUAIVOPOI Kai KIVRTAPES

BaABideg: O1 BaABideg cival e€aptrpaTa, TTou eAEyXoUV Kal puBuilouv TNV
TTapoxn Tou aépa. ‘Etol pubpiouv Tnv Kivnon kai TRV Tax0iTnTa Twv €UPRO-
Awv, (ekkivnon-otaudrtnua, éAeyxog dielbuvong, pubuion pong, pubuion
TTieong K.ATT.). AlakpivovTal o€ BaABideg eAéyxou, pong, TTieong, kaTeuBuv-
onNgG Kal avTeTTIOTPOPAG. 2T0 CWHa KABe BaABidag UTTAPXOUV UTTODOXEG,
OTIG OTT0iEG TUVOEOVTAI O CWANVWOEIG Tou aépa. O1 UTTODOXEG QUTEG OVO-
padovTal oTOMIO | onueEia ouvdeong Kal KATAAyouv o€ OTTEipwua (Eow-
TEPIKO R €EWTEPIKO) A Taxuouvdéopous. Mia BaABida katelBuvaong pong
TTPETTEI va €XEl TO AlyoTEpo dUO OTOHIA, €va yia Tnv €i00d0 Kal €va yia
TNV €000 TOU aépa. YTTapxouv BaARideg pe TTOAU TTEpICOOTEPQ OTOMIA. OI
BaABideg kaTeUBUVONG porG XapakTnpifovtal pe Eva KAaopa. O aplBuntig
TOU KAQOPOTOG dnAWVEl TOV apIBUS Twv OTOUIWY Kal O TTOPOVOUACTAG Tou
KAdopatog Tig duvaTtég BEaeig Asitoupyiag TnG BaABidag.
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MINAKAZX 9.5 Baoika Souika OToIXEiQ TTVEUUQTIKWV QUTOUATIOUWY

NEPIrPA®H

ZYMBOAO

MOP®H

XAPAKTHPIZTIKA

KYAINAPOZ
AMNAHZ
ENEPIEIAZ

Alabétel éva oTépIo yia
TNV €1I0aywyr Tou aépa.
Mapdyel €pyo pévo katd
™ wia dievbuvon. Ema-
VEpXETal TO €pPBoAo  E€iTE
UE ETTEVEPYEIQ EEWTEPIKAG
duvaung €iTe pe evowya-
TWPEVO €AATHPIO.

KYAINAPOZ
AINAHX
ENEPTEIAZ

AloBétel dvo oToépia. To
€uBolo TTapayel £pyo Kai
KaTé TIG duo dlEUBUVOEIG,
onAadn 1600 KOTA TNV
€KTOON 000 Kal Katé Tn
OUGOTOAN TOu BAKTPOU.

BAABIAEX
KATEYOYNZHZ
3/2

Kavovika avoikTr
XEIPIOPOG PE PTTOUTOV

Kavovikd KAEIoTH
XEIPIOPOG PE PAOUAO

®épouv 3 oTOMIO OTA
oTT0ia UTTOPOUV va Ouv-
8eBolv  owAAveg. AuTd
Xxpnoipelouv yia TNV Ei-
0000 TOU TIETTIEOUEVOU
aépa, yia TNV €£od0 Kail
yla TNV eKTOVWON OTNV
atpoopaipa. O apiBuog 2
dnAwver 611 KGBe BaABida
€xel Ouo OuvaTég Béoelg
AeiToupyiag.

E®APMOIEZ

2uutrieon — kK6AAnon uAikwyv

Tavuon perapopikng Taiviag
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9.6 YAPAYAIKOI AYTOMATIZMOI

Ta udPAUAIKG CUCTHPOTA XPNOIYOTTOIOUV PEUCTO OUVHBWG OPUKTEAQIO,
TTOU BpioKeTal o€ UYPNAA TTiEoN, yIa TN PETAdOON Kal TOV £AEYXO KIVAOE-
WV Kal duvdpewy. To peuoTd auTod gival ouvrBwg opukTEAaIO (“UdpPauUAIKO
uypo” 1 “Aad1”) kal BpiokeTal 0TO ECWTEPIKO TWV UOPAUAIKWY OTOIXEIWV,
atrd Ta otroia atroteAgiTal To udpauAikd cUoTNUA.

H mieon yia 1N Agimoupyia Twv UdPAUAIKWY CUCTNUATWY TTOPAYETAI
atrd avTAieg, atmobnkeveTal o€ UDPAUAIKOUG CUCCWPEUTEG Kal DlavEuE-
Tal M€ UWPNAAG TTiEONG CWANVWOEIG 0€ OAa Ta onueia, OTTou TTPOKEITAl va
xpnoigotroinBei. H porj Tou udpauAikoU uypou oTa did@opa TUNKATA TOU
USPAUAIKOU GUOTAUATOG EAEYXETAI E BAABIOES, TTOU DIAKOTITOUV A TTEPIO-
piCouv Tn 6iodo Tou uypou. O BacikoTEPOG USPAUAIKOG KIVNTHPOS Eival O
UBPAUAIKOG KUAIVOPOG, TTOU PETATPETTEI TN POK TOU UOPAUAIKOU uypou o€
€UBUYpauMN Kivnon.

Ta udpAUAIKG cucTAUATA £XOUV TN dUVATOTNTA VA AOKAOOUV PEYAAES
Ouvdpelg, aAAG IaBETOUV TTOAU pIKPR TaxUTnTa.

ZX. 9.6 YOpauAikdg kUAIVEpog OITTANS evépyelag
9.7 YNOETA XYZTHMATA AYTOMATIZMOY - NMAPAAEITMATA

O1 cuvexwg aufavOoueveS aTTaITAOEIS TWY EQAPPOYWY ETTERBAAAV Tn Xprion
ouvBeTWY CUCTAPATWY (NAEKTPIKE — UBPAUAIKGA — NAEKTPOVIKA — TTVEUPOTI-
KA). To KGBe oUoTNUO TTAPOUCIAE! KAl JEIOVEKTHOTA, TO OTTOIO EPXETAI VO
eCaAeiyel o ouvduaopudg Tou Pe AAAa cuoTHUATO.

MNa Tapddelyua, oTov UBPAUAIKO AVEAKUOTHPA, EKTOG ATTO TNV AOKNON
MEYAAWY BuVANEWY, aTTAITOUVTAI KAI HEYAAES TaXUTNTES. MNa To Adyo autd
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XPNOIMOTTOIOUKE Kal NAEKTPOKIVNTAPA, ONAadA dnUIOUPYOUNE £va NAEKTPO-
UOpauUAIKO cuoTnua. AuTtd, OUVOUOCUEVO UE TIG OUYXPOVESG NAEKTPOVIKEG
dIaTAEEIG EAEyXOU, PJag divel TO ETTIBUPNTO Kal YVWOTO 0€ OAOUG PAG ATTOTE-
Agopa TNG AVETNG Kal ao@aAoug Kab’ Uyog diakivnong.

q 9.7.1 NAPAAEICMA 1

HAekTpoUSpauAikdg aveEAKUOTAPOG.

Qg e@appoyn aTroTeAEi CUVOUATHO NAEKTPIKWY — UOPAUAIKWYV Kal NAEKTPO-
VIKWV CUCTAPATWY QUTOUATIOHOU.

€UMEDN avApTNON dueon avapTtnon

2 Uyxpovn eyKaTaaTaon
UBPAUAIKWYV QVEAKUGTHPWY
éupeang avaptnong

Zx. 9.7.1.a XapaktnpIoTiKoi TpOTTOI avapTnonNg USPAUAIKWY aVEAKUCTHPWY
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APXH AEITOYPIIAZ ANAOY YAPAYAIKOY ANEAKYZTHPA

‘Evag udpauAikdg aveAkuoTAPAg atroTeAsiTal atmd pia avtAia, €va doxeio
Aadiou kai éva €uBoAo, 0To OTToIOo €ival CUVOEDEPEVOG O BAAANOG TOU aVEA-
KuoTApa. AuTd @aivovTal OTO TTOPAKATW OXAMA:

éupBoAo

doxeio Aadiou avTAia

9.7.1.8 Apxn Asitoupyiag evog armAoU udpauAikoU KUKAWUATOS

Ti oupPaivel pe autn TN diatagn; H avtAia Ba Tapéxel ue Trieon Aad1 oTo
€uBoAo, TTpokaAwvTag TNV aviywaor] Tou. MOAIG n avTAia oTauaTthoEl, To
Abyo €xel n BapuTnTa. To EuPBOAO TTEQTEI EAEUBEPA DILIXVOVTAG TO AddI p€Ca
aTrd TNV avTAia Tiocw oTo doxEio.

To TpwTo PéEANUA €ival va peivel To EUBoAo oTov 6poPo, agou TTpon-
youpeva oTapgaTtAoel n avtAia. Autod eTTITUYXAVETAIl JE PIa BaABida eAEyxou
(check valve), Tou @aivetal aTo ox. 9.7.1.y. AUTr EMTPETTEI TN POA TTPOG
TNV KaTeuBuvon avTAia — €uRoAo, aAAd eutrodidel TNV avTiBeTn pon.
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BaABida
eAEyxou

Zx. 9.7.1.y H BaABida eAéyxou emirpémer Tn por Aadiou amré tnv avrAia mpog 10
EuBoAo kai eutrodiler TNV avrioTpopn pon

Av 10 £uPoAo a) eBdAcel aTo TEpPA TOU Xwpig va 00B¢i n evTioAn va oTa-
MaTAoel n avTAia A B) av kK&tmou @pakdpel Kal n avrtAia ouvexioel va epya-
CeTal, n Tieon Tou Ba avaTrTuxBei Ba KaTaoTPEWEI TO GUCTNUA.

MNa va atropeuxOei autd TO EVOEXOUEVO, TTPOCOETOUHE WIa AVOKOUQPIOTI-
KAl BaABida, n otroia avoiyel, 6Tav n Tieon eTepdael Eva OpPIoUEVO OPIo
Kal To AAdI emioTpéPel aTo doxeio. Ooo diapkouv oI TTapaTTavw CUVONKEG,
n avtAia ammAwg Taipvel AddI atmod 10 dOXEI0 KAl TO ETTIOTPEPEI CUVEXWGS
MEoQ aTTd TO KUKAWUG TNG avaKOUPIOTIKAG BaABidag. MNa va un ouvexioTei n
dl1adIkaaia auTr yia TTOAAR WPa KAl UTTEPBEPPAVOE 0 KIVNTAPAG Kal TO AGdl,
TOTTOBETOUUE XPOVODIOKOTITN, TTOU OIOKOTITEI TO PEUMUA TOU KIVNTAPA UETA
atrd KATTO0I0 XPOoVIKO dIAOTNUA.
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QAVOKOU®IOTIKA
BaABida

Zx. 9.7.1.8 H avakougiartikh BaABida avoiyel érav n mieon Eemepdaoel Ta opia pub-
uiong tg. ‘Etol mpoorareveTal n UdPAUAIKY) EyKATAOTAON Kai TO AGO!

EMOTPEPEI OTO OOXEIO (TAVK)

Méxpl Twpa €xoupe oxedidoel €va oUoTNPa, OTToU To €UPBoA0 Ba avu-
WwOei oTo €mBuUuNTO eTTiTredo Kl Ba peiver ekei, 6tav n avrAia oTapaTh-
o€l. AQoU 6uwg 1o AGdI dev Ba uTTOpEi va eTTIOTPEWEI, TTWG Ba KATEREI TO
£UBOAO;

BAétToupe 0TI XpeldZeTal Evag TPOTTOC EAEYXOPEVNG ETTIOTPOPAGS Aadiou
o710 doxEio, yia va gival duvaTn n kdBodog Tou gudAou.

AuTO emiTuyxaveTal péow piag BaABidag kaBodou. Kald Ba eival n
BaABida auth va eAéyxeTal, WOTE VA avVoiyel oTAdIAKA yIa va Pnv €ival aTro-
TOMN N €KKivnOon TTPOG TA KATW.
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BaABida kab&dou

2x. 9.7.1.€ H amAouorepn duvarn diaraén udpauAikou aveAKuoTipa

Me 10 TTOpaTTAvw OXAUG £XOUUE TOV OTTAOUCTEPO SUVATO USPAUAIKO
aveAkuoThpa. Ouwg, n ToI0TNTA TNG Kivnong &gV PUTTOPEi va gival n TmOu-
MNTA ME To oUoTNPO auTo. 210 OX. 9.7.1.0T @aivovTal duo akoun BaABideg,
TToU BeATILOVOUV TO ouaTnpa. H TTpwTtn N BaABida, pikpAg TaxuTnTag Kabo-
dou, emMTUYXAvel 6,TI N OeUTEPN TAXUTNTA O€ évav NAEKTPIKO AVEAKUOTHPA
OUO TaxuTATWY, dNAad OUaAGTEPO OTAUATNUA Kal KAAUTEPN 1I000TABUION
(oTnV TTpOoKEIPEVN TTEPITITWON POVO KaTA TNV KAB0d0). H delTtepn BaABida
1 BaABida ekkivnong (by pass valve) gival kar auth oav TnNv “avakouQioTi-
K" BaABida, aAAd AciIToupyei O€ Pia MIKPOTEPN TTiECN KAl KAEiVEl OTODIAKA.
2Tnv ekKivnon, NEPOG Tou Aadiou TTEpVAEl JECT OTTO QUTAV PEXP! VA KAEIOEI
OoTadIaKA Kal TO EUBOAO OTTOKTHAOEI TNV OVOPOATIKY Tou TaxuTnTa. ‘ETo1 €TTI-
TUYXAveTal OO €kKivnon Kail emiTéyxuvon.
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BaABida
KaB6dou

BaABida pIKpAg £upoAo
TayxutnTag KaBddou

BaABida exkivnong (bypass valve)

QAVOKOUQIOTIKT)
BaABida

doxeio
Aadiou

avTAia BaABida
eAEyxou

KUAIVOPOG

Zx. 9.7.1.01 [1Afpeg ouoTnua 10X00G yKaraoTaons udPAUAIKOU aveEAKUOTHpA LIE
OAEC TIC aTTapPQiITNTES AOPAAIOTIKES KAl AEITOUPYIKES HOVABES

q 9.7.2 NMAPAAEIITMA 2

Zuyxpeovn EHE pe texvikn perddoong - emegepyaoiag dedopévwyv BUS

2TIG NAEKTPIKEG EYKOATAOTACEIG KTIPIWV OAO KaI TTEPICTOTEPO £QAPPOLOVTaI
ouvBeTa CUOTAUATA QUTOUATIOPOU. ZuvOUAZOVTAG NAEKTPOVIKA Kal NAe-
KTpoAoyIKG eCapTApaTa emITUYXAveTal ueyaAuTepn ao@daAcia, suehiia, agl-
OTTIOTIO, TTEPICOOTEPN AVEDN Kal aTTaITouVTal AlyoTEPA KaAWDIA.

H tdon autr 0drynoe otn dnuioupyia piag véag TEXVIKAG TTou cuvoud-
€€l NAEKTPOAOYIKO KOl NAEKTPOVIKO PEPOG, TNV TEXVIKH Bus.

2’ AQUTA TNV TEXVIKNA 0 €AEYXOG KAl N TTAPAKOAOUBNoN OAWYV Twv QopPTIWV
yiveTal atmd pia Koivy ypauun (koivég dpouog), TTou ovoualetal BUS (“Oi-
QUAOG ETTIKOIVWVIAGS”). AUTOG 0 KOIVOG OPOUOG ATTOTEAE TO HECO PETAPOPAG
TTANPOPOPIWV KOl ETTIKOIVWVIAG METALU OAWV TWV CUCKEUWV HIOG EYKATA-
oTaoNG ME YNIako TpoTTo (MeTGdoon dedouEvwy - data).
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AIZOHTHPIO PYGMIZH AIZOHTHPIO ENTOAH
GQTEINOTHTAZ  TAXYTHTAZ OEPMOKPAZIAY  ON - OFF

AIZOHTHPIA
FPAMMH Bus
Tpogodocia
OOPTIA
duriopog Kivnon Oéppavon YUOKEUEG

ON - OFF

Zx. 9.7.2.a 2xnuariki mapdaoraon ouotnuarog “Bus”

MNa mapddeiyua, n petddoon TnG TTANPo@opiag atmd Eva aiodnTrpio
Bepuokpaaiag (HAeKTPOVIKOG WNPIaKOG @epuooTATNG) OTEAVETAI HECW TOU
diaulou emmikoIvwviag (bus) o€ évav ) TTEPICOOTEPOUG ATTODEKTEG (KAIUATI-
OTIKA JNXAVHHOTA) JE OTTOTEAECUO TNV EVEPYOTTOINGCT] TOUG.

q 9.7.3 NMAPAAEITMA 3

MikpoeTTegePYATTHG KOI AUTOUATIOMOI

2€ BIOPNXAVIKEG EQAPUOYEG, UE QUTOUATOTTIOINUEVEG UNXAVEG, TTEPIOTOTE-
PO 1 AiyOTEPO CUVOETEG, ETTITUYXAVOVTAI KOAUTEPO ATTOTEAETUATA KAI OIKO-
vopia Pe TN XPrion NAEKTPOVIKWY ETTEEEPYACTWYV WG KEVTPIKWY UOVAdWY
eAéyxou Twv cuoTnudTwy autwy. MNapduoia Aoyikrp akoAouBoUv akdoua Kail
OTTAEG OIKIOKEG OUOKEUEG OIOBETOVTAG OVADA UIKPOETTECEPYAOTH.

TNV OTTEIKOVION TTou aKOAOUBEi TTapouaiadovTal o1 duvaToTNTEG EVOG
eTTEEEPYAOTN YE DIAPOPES OVADES £I00D0U - £€6O0U.
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AISOHTHPIA MeTpovopol
MIKPOEMEZEPTASTHE
(PLC)

AlaTaceig ekkivnong Kai
TPOCTACOg NAEKTPOKIVATAPWY
0p10dIaKOTITNG

) NAEKTPOKIVNTAPES
pTTouTéV

aio6ntpeg

aiednmpia
TTPOTEYYIONG

,\é%%/ZAc;EYZ TroAudiakéTTng (STOP) MONAAE2 E=0A0Y

ZxApa 9.7.3.a ZuupBarda opyava feuéng (gicodol - £60001) e LIKPOETTEEEPYATTH
(PL.C.)

Movadeg e106d0u cival OAa Ta a10ONTAPIA, TA UTTOUTOV, T TTANKTPOAO-
yIQ, Ol OPIOBIAKOTITEG, T modem Kal YEVIKA OUOKEUEG Kal EEAPTHHOTA TTOU
divouv ouaTO ] EVTOAEG OTOV PIKPOETTECEPYAOTH YIO ETTEEEPYATIAL.

Movadeg €€650u, OTTWG NAEKTPIKOI KIVNTAPES, TTVEUUATIKOI KAl Udpau-
Aikoi KUAIVOpoI, 0B0veg, ammaplBunTéG, €VOEIKTIKEG Auxvieg Kal Opyava,
a@ou TTépouv TNV KAaTAAANAN NAEKTPIKNA €EVTOAN 1 oAua aTTd TOv ETTECEP-
yaoTh, TNV €KTEAOUV, yia 600 XPOoVIKO dIACTNHA TTaipvouv TNV avTioToixn
€vioAodOTNON.

O HIKpOeTTEgEPYAOTAG €ival TOTTOBETNUEVOG O€ KATAAANAN NAEKTPO-
VIKA KdpTa (TTAakETa), TToU ovouddletal untpikh (motherboard). H untpI-
K KapTa @Eépel UTTODOXEG, OTIG OTTOIEG TUVOEOVTAI Ol KAPTEG €100D0U Kal
€€6O0U Tou ouoTAuaTog. Ta e€apTAPATA TTOU €XOUV OIOKOTITIKA AgITOUpYia
(ON-OFF), o61TTwg oplodiokOTITEG, TUVOEOVTaI EUPECT UE TN XPron didTa-
&NG, TTOU YETOTPETTEI TO AVAAOYIKO CRPa 0€ Wn@Iiako. AuTo yiveTal, yiaTi o
MIKPOETTEEEPYQOTHG NTTOPEI VA ETTEEEPYALETAI HOVO OHOTA YNPIOKAG HOP-
@NG. ZT0 OXAUA PAIVETAI 1A OEIPA ATTO CUCKEUEG POIVOUEVIKA ETEPOKANTEG
METAEU TOUG, Ol OTTOIEG OUVBETOUV €va OUVOAO NAEKTPOMNXAVOAOYIKOU ££O0-
TAICPOU (auoBnTrpIa, KIVATAPES, OPYAVA, CUOKEUEG K.ATT.), TTOU AEITOUPYEI
ME OUYKEKPIPEVN Aoyikr dladikaaia (TTPOYPAUMATIONOG), EAEYXOUEVO ATTO
KOTAAANAN NAEKTPOVIKA BIATAEN (MIKPOETTECEPYQTTAG).
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P KENTPIKH MONAAA
M
€TTEEEPYAOTAG L
[=]
aTmodnKkeuon
pvriun BESOUEVWV

Zx. 9.7.3.8 H doun evog mpoypauuari{éuevou Aoyikou eAeykrn (P.L.C)

To KUpIO €€apTNUA €ival O PIKPOETTEEEPYAODTNG, O OTToiI0g AauBAver TIg
atro@acelg. O aTroQAacelg auTég BaaifovTal aTIG 0dNYiEg, TTOU £XOUV OTTO-
Onkeutei otn pvApn. Or SIOKOTITEG, QVIXVEUTEG Kal aloBNTAPESG TNG EYKO-
TAoTAONG OUVOEOVTAI OTOUG OKPOOEKTEG E1I00D0U TNG KEVTPIKAG MOVADAG.
O eme€epyaoTAG QOKEN EAEYXO OTIG OUOKEUEG £6000U. AUTEG AauBdvouv
oAuara ammod Tnv Kevipikr povada (P.L.C.).

MAgovekTApATa aTTd TN XPNON TOU TTPOYPAUMATICOPEVOU AOYIKOU €AE-
vkt (P.L.C.)

® Av o¢ éva oUOTNUO QUTOPOTIONOU BeAfjooupe va aAAdEouue Tnv
ekTeAoUpevn diadikacia, TTPETEl va avayivel kaAwdiwon. Me Tn xprion
P.L.C. autd e€utrnpeTeiTal e ATTAG ETTAVOTTPOYPAUMATIOUO TOU, XWPIG TNV
avAykn ETMITTPOCOETWY EPYATIWV Kal dATTAVWV.

® [lépav TouTou o1 P.L.C. €xouv TepAaTia TTOIKIAIQ EVOWMATWUEVWY
AEITOUPYIKWY OTOIXEIWV, OTTWG PEAE, XPOVIOTEG, HETPNTEG K.ATT., TA OTTOIQ
gival d1aBéaiua yia TV KAAUWN TWV VEWYV OTTAITACEWV.

® Emeaidn ta P.L.C. éxouv eAdyioTa KivoUpeva PEPN, N agIOTTIOTIA TOUG
gival eEAIPETIK.
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Mapadeiypata xpRaong mwpoypaupati{épevou Aoyikou eAeykTh (P.L.C.)

o) TTAUVTIPIO OUTOKIVATWYV

nAekTpoBdvva KIVATAPOG
vepou TTAUONG Bouptoag
QAVIXVEUTAG
B¢éong
QUTOKIVATOU
XEIPIOTAPIO
(P.L.C.)

Zx. 9.7.3.y EAeyxog Asiroupyiag mAuvrnpiou aurokivnrou ue (P.L.C.)
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B) eppraAwTiplo uTTUPOGg

AioOnTApIa:
1. PwTONAEKTPIKOG AVIXVEUTAG TWV KIVACEWYV, HUE EVOWUATWHEVO QVI-
XVEUTH ONPOATOG.
2. DWTONAEKTPIKOG QVIXVEUTNG PE EVOWMUATWHEVO QVIXVEUTH ORUATOG
yIa TOV €AEYXO TWV ETIKETWV.
3. MmouTdv undeviouou eicodou (Reset).
4. dwrevA £voeign TTou avapel, OTav dev UTTAPXE! ETIKETA.

4

oTITIKG Ofpa €§6B0U

Zx. 9.7.3.8. EAcyxog emMIKOAANONG ETIKETAS O€ QPIGAES UTTUPAS
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q 9.7.4 NMAPAAEITMA 4 ‘EAeyxog Oeppokpaciag

>€ EQAPUOYEG, OTTWG KATAWUKTEG, WUKTIKOI BAAQUOI, KATOIKIEG, XWPOI £p-
yagoiag, @oupvol, UYIKAUIVOI, aTTaIToUVTal CUYKEKPIYEVA Opla BepuoKkpa-
oiag. AuTO TTETUXQIVETOI PE T KATAAANAG WUKTIKA PNXAvAPOTA, TIG NAE-
KTPIKEG BEPPAVTIKEG AVTIOTACEIG KAl TOUG KAUOTAPEG OTEPEWY, UYPWV Kal
agpiwv Kauaipwy. O €Aeyxog OAWV AUTWYV TWV EPAPPOYWV YIVETAI UE TOUG
BepUOOTATEG.

Ta unxaviuata eAGTTwong f aviywong Bepuokpaciag Ye TOV PNXavo-
Aoyiké Kal Tov NAekTpoAoyikd €EOTTAIONO TOug, KaBWG Kal N AoyiKA oxéon
TTOU Ta SIETTEI, ATTOTEAOUV QUTOUATA CUCTHUATA EAEYXOU BepPoKpaaTiag.

Ta cuoTuata eAéyxou Bepuokpaaiag diakpivovTal:
0) o€ CUCTAPATO QUTOUATIOPOU avoIKToU Bpoxou

B) o€ cuoTAPOTA AQUTOPATIONOU KAEIOTOU Bpdxou (UE avaTpo®oddTnon).
EAErX0OX OEPMOKPAZIAZ HAEKTPIKOY ®OYPNOY

O @oUpvog cival Evag I0IKA KATAOOKEUAOUEVOS BAAANOG, TTOU aTTOTEAEITAI
aTrod BEPUOPOVWTIKA Kal TTupipgaya UAIKA. [a Tn Aeiroupyia Tou attaiTeital
TO PJé€oO, TTou Ba Ta Bepuavel. 'Evag NAEKTPIKOG QpoUpvog BepuaiveTal atrd
€I0IKEG NAEKTPIKEG QVTIOTACEIG, TTOU €KAUOUV BepudTtnta étav diappEovTal
a1réd pevpa. O EAeyXOG TwV QVTIOTACEWV KOl KATE CUVETTEIQ ThG BEpUOKPQA-
Oiag 0TO EOWTEPIKO TOU PoUpvou, YiveTal ue BeppooTdrn. Emeidn duwg 10
peUpa TTou dlappPEel TIG AVTIOTAOEIG €ival TTOAU JeEYaAUTEPO aTTd TO PEUNA
TTOU PTTOPEI va TTEPATEl aTTd TNV ETTAPNA TOU BEPPOOTATN, XPNOIUOTTOIEITAI
NAEKTPOVOUOG. H Tpo@odoaia Twv NAEKTPIKWY aVTIOTACEWV YiveTal HECW
TWV ETTAPWY I0XU0G TOU NAEKTPOVOUOU, OTaV EVEPYOTTOIEITAI QUTOG (pon
PEUPATOG JECT ATTO TO TTNVIO TOU) apoU dexTel EVTOAODOTNON ATTO TNV £TTA-
@r} Tou BepPooTATN.

Omwg @aivetal oto oxAua 9.7.4.a 10 CWUa Tou BEPPOCTATN WE TO DI-
OKOTITN TOU €ival TOTTOBETNUEVO EKTOG TOU QOUPVOU, OE OnUEio KaTAAANAO
yIa TOV €AEYXO TOU KUKAWPATOG. To aioBnTrpio Tou BepuoaTaTn OTTwG Kal
ol BeppavTIKEG avTIOTAOEIG, BpiokovTal eviog Tou @oupvou. O £Aeyxog atrd
TOov BepPOOTATN YiveTal HECW TOU TTNViou Tou NAeKTpovOuou. To KUKAw-
MO TTOU TPOYOBOTEI TIG AVTIOTACEIG, OVOUAZeTal KUPIO KUKAWUA i KUKAwua
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I0XU0G. To KUKAWMO TTOU TPOPODOTEI TO TTNVIO TOU NAEKTPOVOUOU Kal EAEY-
XETQI ATTO TO BIAKOTITN TOU BEPPOCTATN, €ival ave¢dpTnTO ATTO TO KUKAWUG
I0XU0G Kal ovopdZeTal KUKAwpa eAEyxou 1 evioAoddTnong (BondnTikd KU-
KAwWQ). To KUKAwPa eAEyxou yia AOyoug ac@aAcgiag YTTopei va Tpo@odo-
TeITaI e TAON PIKPOTEPN TwV 50V. ZuvnBileTal Taon 24 V. Edv dev uttdpxel
OMWG KivOUVOG YIa TOUG XEIPIOTEG, UTTOPEl va Tpo@odoTnBei kal ye Tédon
MeyaAuTepn Twy 50 V 11.X. 220 V.
Ly

L.
Ls

KUKAWUO
10XU0Gg
1
2
Aq 1 3 5
Az 2 4 6
KUKAwPQa
eAéyxou
€vToAOdOTNONG
3
24 vAC 220vAC

Zx. 9.7.4.a SUoTnua eAéyxou BspuoKkpaaiac o PoUpvo UE NAEKTPIKES QVTIOTATEIS

>€ KGOt eheyxoOuevo ouoTnua Bepuokpaciag TavTa eugavietal évag
XPOVOG adpAveIag. ZUXVA eu@aviCetal To QalvOPeVo TNG UTTépRaaong TG
Bepuokpaaiag, Adyw adpdvelag Twv UAIKWY TOU CUOTHPOTOG. H Bepuokpa-
gia dnAadn Eetrepvd TNV €mBUPNTA TTpokabopicpévn TiuA. OTtav n utrép-
Baon @tdoel otn péyiotn TiPR NG (e€apTdTal atrd TN BEPUOXWPENTIKOTNTA
TWV UAIKWV), n Beppokpacia Tou goUpvou apxigel va JEIVETAI, HEXPI Va
@TACEl TNV EMOUUNTHA TIPA, OTTWG QaiveTal 010 oxAua 9.7.4.3.
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Beppokpaaia (°C)
IBQVIKT)
HETAROA

TIPAYHOTIKN
MeTaBOAr TG
Beppokpaciog

XpOvog (sec)

Xx. 9.7.4. B pa@ikn TapdoTacn CUUTTEPIPOPAS CUOTALIATOC EAEyxOU BEpUOKPaTi-
ag NAEKTPIKOU QoUpvou

ToTe 0 BEPUOOTATNG ATTEVEPYOTTOIE TO KUKAWMOTA (EAEYXOU Kail 1I0XUOG).
MapaTtnpeeital SPWG Kal To QAIVOPEVO TNG UTTEPRACNG TTPOG Ta KATW. TOTE O
BepuoaTaTNG evepyoTrolei TTAAI Ta KUKAWpaTa. MeTd atmd PEPIKEG EVOAAQ-
VEG (METABOTIKA KATAOTAON) TO oUCTNUA OEiXVEl va 1I00pPOTTEl (IcOPPOTTN-
pévn katdoTtaon) TAnciov TG €mMOUPNTAG TIMNAG.

AUTA n KaTdoTaon 1I00pPOTTIag diarnpeital, uéxpl va Tebei To auoTnua
EKTOG AcIToupyiag.

H Bepuokpaacia Tou poUpvou dev TTEQPTEI akaplaia, aAAG PEIWVETAI TTPO-
00eUTIKA avaAoya e Ta BEPUOPOVWTIKA UAIKA TNG OUOKEUNRG.

270 oXAua 9.7.4.y @aivetal TO oXNUATIKO dIAYPAPMA TNG AUTOUATNG AEl-
Toupyiag Tou poupvou.

Mapoxn eCWTEPIKEG
MONAAA PYOMISHE NA. evépyelag EMOPATEIG
OEPMOKPAZIAZ
€mOUPNTA
Bepuokpacia  gEPMO- KYKAQMA Haektpo-  HE
ITATHZ EAEMXOY NOMOX ®OYPNOS

OEPMO-
ZEYTOZ

ZX. 9.7.4.y Zxnuariko SIaypauua AEITOUpYIWV EAEYXOU NAEKTPIKOU QOUpPVOU
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9.7.5 Agitoupyia eyKATAOTAONG KEVTPIKAG Béppavong - ao@AaAICTIKEG
Siatageig

O A€oV oIKOVOMIKOG Kal e peyaAo BaBud ammédoong TpoTTog BEpuavong
€ival ug KEVTPIKN EyKATAOTACN TTOU XPNOIYOTIOIEI KAUOTAPES TTETPEAQIOU 1
agpiou oxAua 9.7.5. H 6éppavon pe kauaoTrpa TTeETPEAaiou yiveTal Je TNV
KUKAOQoOpia (eoToU vEPOU, HECA ATTO OIKTUO CWANVWOEWY KAl KATAAANAWY
BepuavTikwy cwudTwy (KalopipeEp). MNa Tn B€puavon Tou vepou Xpnolpo-
TTolEiTal KauoTAPAG Kal AéBnTag. Tnv KukAo@opia Tou (ecTOU vEPOU TNV
€€Ao@aAICel pia NAEKTPIKA avTAia, TToU OVOUACZeTal KUKAOQOPNTAG.

Zx. 9.7.5 Eykardoraon KEVIPIKAG BEpLavong IOVOKATOIKIaS

000 Kukho@opEi CeoTO vEPO PECT OTO CWUATA, auTA aTTORAAAOUV Bep-
MOTNTQ, YE OTTOTEAECUA TN BEpuavon Tou XwpPou.

Emeidn n ekAuduevn BepudtnTa, OTNV TTEPITITWAON TTOU A&IToupyouoE
OuvEXWG TO oUoTnua, Ba ptTopoloe va PTACEl O UWPNAEG TIUEG, YEYOVOG
TT0U Ba TTPpoKaAoUCE duaopia, aAAG Kai yia AGyoug ao@AAEIOG Kal OIKOVO-
Miag, TTPETTEI VO UTTAPXE! EVAG INXAVIOCHOG TTOU VA TNV EAEYXEL.

O unxaviouog autog eival o BEpUOOTATNG XWPEOU, TToU €XEl Tn duvaTo-
TNTA va avixveUel BEPPOKPACIAKES UETARBOAEG Kal va divel TNV KATAAANAN
€VTOAODOTNON (AVOIyUa - KAEIOIUO TOU NAEKTPIKOU KUKAWMATOG PEUNATODO-
TNONG Tou KauaThpa). MNa Tnv aTTroQuyr| TNG KUKAOQOpIag Wyuxpou vepou
OTO CWHATA, KATA TO EEKivnua TNG eyKATAOTAONG TOTTOBETEITAI O OEIPd
OTO KUKAWWO TOU KUKAopopNTr évag GAAOG BepuooTaTnG, O OTToiI0G PuUB-
MieTan TrepiTrou oToug 50°C: Mbvo otav 10 vepd @Tdoel oTn BepPokpaaia
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QauTh, KAEivEl 0 BEPPOOTATNG TOU KUKAOQOPNTA KAl ETTITPETTEI TNV KUKAOQO-
pia CeoTou vepou oTa cwuata (oxnpa 9.7.5.5 kai y).

To CeaT0 vepd TTou BeppaiveTal aTo AéBNTa dev Ba TTPETTEI va EETTEPATEI
ToUg 90°C, dAWG Ba atpoTtroinBei, ue peydAn mOavoTNTa va EKPayEi O Aé-
BnTag amd utrepTmiEoelg, TTou Ba avatrtuxBouv. To poAo autd avaAauBavel
Ox1 évag aAAd yia Adyoug ac@alAciag dUo oe oeipd ouvdedepévol Beppo-
OTATEG 1] UBPOBEPPOOTATEG TOU AEBNTA. O £vag Tr.X. pubpideTal otoug 85°C
Kal 0 GAAog aToug 90° C.

Ma Adyoug TTpécBeTng acpdaAciag (av dev AeIToupycouUV CWaTA Ol UBPO-
BepuoaTaTeG TOU AEBNTA) TOTTOBETEITAI OTO IKTUO KOVTA OTO AéBNTa pia BaA-
Bida acpaAciag (utrepTtrieong). Ze TrepiTrTwon BAARNG TO UTTEPBEPPO VEPO Kal
KUPiwG 0 dnuIoupyoUEVOS OTUOG EKTOVWVETAI (DIaQEUYEl) HEGA ATT QUTH.

L
N

. PE
aoQaAEIOBIaKOTITNG
ao@ahelodiakoTTNgG ypapuig kukhogopnTr
Ypappng kauaThpa Kal KAUOTAPOl
BeppooTaTng
XWpou
udpoaTATNG KUKAOPOPNTH
(pUBpIoN 50 - 60°C)
1 2
23
0
2 3
¢l
KYKAO®OPHTHZ

Zx. 9.7.5.8 HAekTpikd kUkAwua eykardoraong AeBnrooraciou

MAPATHPHZH: Ta TToOAAG avaBoofriopaTta Ta TTPOKOAE KUpiwg n AsItoup-
yia Tou udpPOOTATN KAl OXI TOU BEPUOCTATN XWEOU.
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udpoaTATNG
" ]
KUKAOQOPNTAG KUK ZﬁPODﬂT"]
M 3 L
N
1~

PE

Zx. 9.7.5.y O kukAopopnTth¢ Kai n ouvdeouoAoyia Tou

H Aeiroupyia Tou KauoTApa eAEyXeTal ATTO Wia NAEKTPOVIKN didTagn (uI-
KpoeTTeCepyaaTng). AuTA pubpidel kal eAEyxel TNV €vauon Kal T AiITroupyia
TOU KQUOTA PO avVOIYOKAEIVOVTAG BIAPOPES ETTAPES, TTOU BETOUV O€E AEITOUp-
yia f eAéyxouv Ta did@opa e€apTiuaTtd Tou. ATTO TNV avTAia TTPOG TA UTTEK,
TO KaUOIPOo cuvavTd pia nAekTpopayvntiki BaABida. OTav n BaABida auth
gival avoikTr, To Kauolpgo odnyeital TTicw oTtn degapevry. Otav n BaABida
gival KAEIOTH, TO KAUCIYO CUMPTTIECETAI, QUEAVEI N TTIECT] TOU, EICEPXETAI OTO
MTTEK Kal eKTOgeUETal (OXNPa 9.7.5.0).

‘ET01, AoIttdv, aTo EEKivnua TNG AEITOUPYIOG TOU KQUGTHPO N NAEKTPOVI-
Kr d1GTagn, TTou 0TN YAWOOO TWV TEXVIKWY OVOUACZeTal “eyKEPANOG” avoiyel
auTrv TNV nAekTpopayvnTikr) BaABida kai aTn ouvéxeia divel EVIOAr va e-
KIVI)O€1 0 KIVATHPOG, TTOU OTPEPEI TNV aVTAia Kal TOV aveRIoTApa. To kauol-
MO ETTIOTPEPEI TTPOG TN OEEAMEVH], EVW AEITOUPYEI O AVEUIOTAPAG KAl OTTO-
MakpUvel aTtd To AEBNTa TUXOV GEPIOTTOINPEVO KAUGOIUO, TO OTTOI0 UTTOPEI
va TTPoKaAéael €kpnén. 'ETol yiveTal o AeyOpEVOG TTPOAEPITUOG TOU XWPOU
Kauaong, o oTroiog dlapkei Trepittou 15 sec.
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Emiong, oto didotnua autd o otmvenpioTAg apxilel va Asitoupyei, on-
Aadn divel otmivenpiopoug. Metd ato Aiyo o eyké@alog KAeivel Tn BaABida,
apxicel 0 SI0OKOPTTIOUOG TOU TTETPEAQIOU Kal N avAPAEEN Tou PiypaTog. Av
TTEPACTOUV ENAXIOTO OEUTEPOAETTTA KAl Ogv UTTAPEEl PAOYQ, pia €18IKA OId-
Tagn ue wToavTioTaon SIGKOTITEI AUECWG TN AEITOUPYIa TOU KAUOTHPA Kal
€101 Ogv KIVOUVEUEl TO AEBNTOCTACIO ATTO TTUPKAYIG AOYyw OUCCWPEUCNG
oT1o AéBNTa dkauoTou TTETPEAQiOU.

i avTAia
TTapoxn MTTEK
TeTpeEAaiou

nNAekTPOBaABIda

€MOTPOPN TTETPEAQiOU
oTn degapevnh
Zx. 9.7.5.8 EAcyxoc 1n¢ pon¢ merpeAaiou pe nAektpoBaABida
H @wrtoavTtioTaon £xel TNV 1810TNTA, AV €KTEBE OTO PWG, va EUPAVICEl

MIKPP avTioTaon, yeyovog TTou aglotrolsital yia Tnv évapgn Tng Asiroupyiag
TOU KQUOTApPOQ.

Zx. 9.7.5.e Qwroavrioraon
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Mivakag opydvwv
eAEyxou
Kal XEIpIoPoU

KauoTtrpag

NAEKTPOVIKNR
Hovada eAEyxou
NG AeImoupyiag
(eyképaAog)

Zx. 9.7.5.01 Suykpornua AéBnTa — KauaoTnpa KEVIPIKAS ykardoTaons Bépuavong

9.7.6 'EAeyxog Taxutntag Acuyxpovwyv Tpipacikwyv Kivnthpwv Bpa-
XUKUKAwpévou Apopéa (A.T.K.B.A.)

O1A.T.K.B.A. éxouv avagepBei atnv TTapdypago 8.3.2.

Zx. 9.7.6.a Eéwrepikn popepn A.TK.B.A
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2TOUG ETTAYWYIKOUG KIVATHPESG UTTAPXOUV TOUAAXIOTOV 4 BIaQOPETIKOI
TPOTTOI €KKIiVNONG OAAG OTIG TTEPIOCOTEPES EPAPHOYES XPNOIPOTIOIEITAl O
QUTOMATIOPOG aOTEPOA-TPIYWVOU Y-A.

ZAuEpa TTEPITTOU TO 20% TWV EQAPHUOYWYV XPNOIKOTTIOIEI NAEKTPOVIKOUG
€AEYKTEG OI OTTOI0I KAAOUVTAI AVOOTPOYEIS (OxAua 9.7.6.0).

Me Tn Xprion TwV NAEKTPOVIKWY EAEYKTWV ETTITUYXAVETAI N TTARPNG pUB-
pion Twv otpopwv evog A.T.K.B.A., n opaAr Tou ekkivnon kai mEdnon, n
aAAayfl QOPAG TTEPIOTPOPAG XWPIC ETTITTAEOV OIOKOTITEG. TEAOG, UTTAPXEI
Kal n duvaToTnTa £E0IKOVOUNONG EVEPYEING. H xprion avaoTpo@Eéwv Kabi-
OTA TOUG KIVNTAPESG PPAXUKUKAWPEVOU OPOED TTAEOVEKTIKOUG VAT TWV
GAAWV TUTTWV KIVNTAPWY, OKOPO Kal O€ EI0IKEG EPAPUOYES. O avaoTPOoPEic
ovoudadovTal Kal pUBUICTEG OTPOPWV.

Zx. 9.7.6.a HAekrpovikn puBuion arpopwv A.T.K.B.A

To ouoTnua €TTeIdr 0€ OAEG TIG PACEIG TOU QUTOEAEYXETAI, CUYKPIVEI KAl
QUTONOTA BIOPBWVEI TO XAPAKTNPICTIKA AEITOUPYIAG TOU KIVATHPA ATTOTEAE
éva ouoTnPa KAEIoTOU Bpoxou.



AYTOMATIZMOI 355
9.7.7 "'EAeyxog oTAOUNG UypoOU

‘Eva atrAdé oUoTNPO AQUTOPOTIOPOU €XEI WG OKOTTO Va EAEYXEI TN OTABUN TOU
uypoU TToU TTEPIEXETAI O€ IO OeEapevr, OTTWG aTo axrua 9.7.7.a. EidIko-
TEPA, TO CUCTNUA AQUTOMATIOUOU TTPETTEI va dIOTNPEI TUVEXWGS TN OTABUN
oTtn oegapevn PETAEU piag kaTwTepng TIWAS E1 kai yiag avwtepng E2. Ta
TO OKOTTO aUTO, TO cUoTNUa eAEyxel TN B€on Tng BaABidag B trou BpiokeTal
aToVv aywyo TTpocaywyng NG deCauevng.

B

E.

nAekTpofdvva

. 9.7.7.a Aidraén eAéyxou o1dbung deéauevig e nAektpofdvva (B) kai mAwrripa
TommofeTnuévo og pAotepobdaAauo

Otav n BaABida cival KAEIOTH, n por] oTov aywyo TTpocaywyng O10KO-
TITETAI Kal, 0To BaBud TTou uttdpyel {ATNON OToV aywyo KatavaAwaong, n
o1a0un otn deCapevh EQPTEL. OTav n BaABida avoiyel, n pory oTov aywyo
TTPOCAYWYNG CUUTTANPWVEI e uypod Tn deCapevh Kal, EPOCOV N TTAPEXO-
MEVN TTOOOTNTA Eival ETTAPKNG Kal EETTEPVA TN CATNON, N OTABUN avePaivel.

AuT n eQapuoyn gival apkeTd auvnBIoPEVnN OTAV TTEPITITWON HIAG €V-
O1Gueong deCaPEVAG, TTOU ATTOTEAE TUMPa OIKTUOU TPOPODOTIag TT.X. ME
Kauaoiya A he pia NIk ouaia. Auth n degapevr TTapeuPAAAETal PETALU
NG KEVTPIKAG TTAPOXNG (TTpooaywyng) N Hiag PeyahuTepng SeCapevig,
oTnVv otoia @UAGOCETAI TO UYPO Kal TNG eyKaTaoTaong (TT.X. YPAMMKAG TTa-
Paywyng), n otoia 1o katavaAwvel. H otdbun tng evdidueong deEapevng
KaBopilel TNV TTAPOXH ME TNV OTToia TpoPodoTEiTal N KaTtavaAwaon. Alatn-
PWVTAG TN OTABUN O€ £va TTEPIOPICHEVO UPOG WETALU TT.X. TNV E1 kal E2,
TO oUOTNUA AUTOMOTIOPOU TTEPIOPICEl TIG DIAKUPAVOEIG TNG TTAPOXNG Kal
£701 N KaTavAAwaon TpopodoTeiTal he oxeddv aTabepn por.

Mia cupBaTtikq AUon auTopaTIOPOU PE NAEKTPOVOPOUG 1 hE EAeykTA
Mpoypaupatiléuevng Noyikng (PLC) xpnoipotroiei duo aioBnTtipeg oTa0-
pNG oTig Béoeig E1 kal E2 kal eAéyxel (TT.X. NAEKTPIKA) TNV avTAia A TV
nAekTpoBavva BAETTE oxua 9.7.7.6 cUPPWVA PE TO VOUO EAEYXOU:
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® ¢dv n otdlun cival pikpoTEPN a1Td E1, Acitoupyei n avtAia

® ¢£dv noTdbun gival pgeyaAuTtepn atmo E2, ralvel va Asitoupyei n avtAia

P.L.C.

aloclnTRpeg
oTAaéung

E2: avTePNg appog
oTaduNg

E:: kaTtwTEPNG ) )
oTa0uNng uypa avTAia

Bavva
evdidueon adeidopaTog
degapevn

Zx. 9.7.7.8 EAeyxog ordbung uypou evdidueons oséauevns pe xphon PL.C. kai
aiobntnpwyv oTabung

9.7.8 AutopaTn QPOPTION CUCCWPEUTH (1 HTTATAPIAG)

O cuoowpPEUTAG NAEKTPIKAG EVEPYEIAG Eival JIA NAEKTPOXNMIKH ETTIVONCN N
OTTOIa YETATPETTEI TNV ATTOBNKEUPEVN OE QUTOV XNUIKA EVEPYEIQ KT eUBEi-
av o€ NAEKTPIKN EVEPYEIA VIO VA AEITOUPYAOEI I CUOKEUN.

Mrtropei €mmiong va epyacTei Kal avTioTpo@a Kal va atmoBnkeUuoel nAe-
KTPIKA EVEPYEIQ YE TN MOPPN XNMIKAG evEpyelag oTav diafIBdcoupe pEow
auTou éva pelpa avtioTpo@ng @opds. H AAwn NAEKTPIKAG evEpyeiag aTrd
TOV OUCOWPEUTH OVOUAZETAl EKQOPTION EVW N PETATPOTIN TNG NAEKTPIKAG
EVEPYEIQG O€ XNUIKI OvOoudaleTal OpTIonN.

H pmaTapia ammoteAeital amd éva ocuvouaoud NAEKTPIKWY OTOIXEIWV
TTOU ouvdEovTal HETAEU TOUG YIO VA YOG TTOPAYOUV NAEKTPIKA evépyeia. H
MTTOTAPIO TOU AQUTOKIVATOU €CUTTNPETEI TOV ONUAVTIKO POAO va TTpounBelEl
ME NAEKTPIKN eVEPYEIQ KABE NAEKTPIKO KUKAWUO TOU QUTOKIVITOU KOl va
atroBnkeUel TNV NAEKTPIKN evépyeia TTou AapBdvel attd Tov evOAAAKTHPA.
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e Eidn puBpioTwv nAEKTPIKNG EVEPYEIONG OTO AUTOKIVNTO Kol Adyol
1Tou £mIAAAOUV TN XPNOIUOTTOINC R TOUG.

Emeidn 10 autokivnTo dev Acitoupyei TTavTa Pe TIG idlIEG OTPOYES, OUTE JE
TO id10 YopTio, XpelaleTal évag puBNIOTAG, 0 oTToiog Ba pubpilel TNV TGon
Kal TNV £vTaon TNG TTapayouevnG atro TN YEVVATPIA NAEKTPIKNG EVEPYEIQG,
aveLapTNTA ATTo TIG OTPOPES KAl TO POPTIO.

2Tnv Tmopeia TNG €€EAIENG TOU AUTOKIVATOU avaTtrTuxbnkav didgopol TU-
101 puBpIoTWYV. O TTI0 dIadedoPEVOG PUBUIOTAG TTEPIAAUPBAVEI BACIKA TPEIG
povadeg p€oa o€ Kovo TrepiBAnua:

1. TOV QuTOATO BIAKOTITN
2. 70 pUBUICTA TdONG
3. T0 puUBUIOTA €vTaong

O autopaTog BIOKOTITNG KAEiVEI TO KUKAWMA PETAEU TNG YEVVATPIAG
Kal TNG PTTartapiag yovov, otav n 1édon tou duvaud EeTrepAcel TNV TAON
TNG uTTatapiag. 'ETol €xoupe por) TNG NAEKTPIKAG EVEPYEIOG POVO ATTO TO
duvauo TTPog TNV uTratapia, n omoia goprtietal. OTtav n t1aon e€6dou NG
YEVVATPIOG €ival JIKPOTEPN ATTO TNG UTTATAPIAG, 1) KAl UNOEVIKN, O AUTOUa-
TOG OIOKOTITNG Avoiyel, aTTOKAEIOVTAG TN POr NAEKTPIKNG EVEPYEIAG ATTO TNV
MTTOTOapIO TTPOG TN YEVVATPIA, SNAADK TNV EKQOPTION TNG PTTATAPIAG.

O puBuIocTAG TAONG pubpiCel TNV TACON TNG YEVVATPIAG, WOTE QUTA va
pNv Eemrepdoel TNV PEYIoTN eMTPETTTA TIUA. H T1Gon Tng yevvATpiag diatn-
peitTal oTaBepn Kal £T01 N YTTatapia dev utrePBepaiveTal, oUTE O KaTava-
AWTEG KATAOTPEPOVTAL.

O puBuIoTAG évTaong pubuiel TNV Eviaon Tou PEUPATOG TNG YEVVATPI-
agG, YIO va UnVv EETTEPAATOUV 01 duVATOTNTEG TNG KAI KATAOTPAPE.
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O p6Aog TNG pTTATOPIOG OTO AUTOKIVNTO

® X710 EKIVNHA TOU KIVNTAPA £XOUME EVTOVI EKQOPTICT TNG MTTATAPIOG

PuBuiotng
Mrratapia

EvaAokTripoag
EkkivntAg (pida)

® XTIG XaUNAEG OTPOPEG TOU KIVNTAPO EXOUHE EKQPOPTION TNG HTTATAPING

. Gwrta
’ PuBIOTS gepuaivepevo
Mrratapia KpUuoTaAAo
PAdIO K.ATT.
EvaAAakTripag
EkkivnTAg

® XTI UYPNAEG OTPOPEG TOU KIVITAPO £XOUUE GOPTION TNG UTTATAPIOG

PuBuiotng
MTratapia Pwra

padio

K.ATT.

EkkivntAg

Zx. 9.7.8 O pbAo¢ Tn¢ umrarapiag aro aurokivnTo
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o——e
Z
NEPIAHWH
Z ® O auTtopaTIonog £XEl TTOAUAPIBUEG EQAPPOYEG OTRV KaBn-
MEPIVA Qwr, 0T Blounxavia, TNV OIKOVOWIa KAl TO (QUTIKO
mepIBAANov. EEeAiypéveg pop@Eg “autopaTng” Aeitoupyiag
BpiokovTal eTTiong oTn QUOCIoAOYia Kal TIG AEITOUPYIEG TwV
EUBIWY OVTWV.

® TNV €TTOXA HaG, OXEOOV OAEG O TTAPAYWYIKES DIOBIKOAOIEG AUTOUATOTTOI-
ouvTal OAo Kal TTEPICCOTEPO. AUTO TTETUXAIVETAI PE TN OUvEXT BeATiwoN
TWV AEITOUPYIWV TWV pnxavwy. O cuvduaouog UnNxavrg, EEapTnUaTwy
Kal AoyikAg diadikaciag TTou Ta dIETTeEl, opidel éva cUoTnUa aUTOUATI-
Opou. Ta oUCTAPATA QUTOUATIOUOU DIOKPIVOVTAI O€ OVOIKTA KAl KAEIOTA.
270 AVOIKTA CUCTAMATA N ££000G €ival TO ATTOTEAET A YIOG TTPO-
KaBopiouévng d1adikaaiag.
2Ta KAEIOTA CUCTAPOTO EKTEAEITAI N TTPOKABOPICUEVN dladIKaaia,
OAAG N £6006G TOUG €ival aTTOTEAECUA TUVEXOUG aUTOMATNG B16pBwong.
To KA€IOTO oUOTNUA AUTOUATICPOU UTTEPTEPEI TOU QVOIKTOU, YIATI
€XE1 TN dUVOTOTNTA CUVEXWG VO AUTOEAEYXETAI, UE OTTOTEAECUA N TTPAY-
MOTIK) TOU TIUA va TTANCIAdEl TTEPICCOTEPO TNV ETMIOUUNTH.

® HAEKTPIKOI QUTOUATIOMOI Eival KUKAWHATA TTOU EVEPYOTTOIOUVTAI JE NAE-
KTPIKEG EVTOAEG KATAAANAWV €EapTnUATWY yio TNV TTPAYUATOTIOINON
TTpoKaBopIouEVWY epyaciwy Bdaoel eTBUPNTAS AoyIKAS akoAouBiag.

Ta egapTpaTa Kal Ta UAIKA TwWV NAEKTPIKWY QUTOUATIOPWY WUTTO-
poUvV va TTPaYHOTOTIOINCOoUV TIG akOAOUBEG AsIToupyieg

a) €AeyX0 Kal TTPOCTACIO NAEKTPIKWY KUKAWMATWY, B) EAeyX0 nAe-
KTPIKWY PNXaVWY, Y) QviXVeuan Ue Tn xprion aiobntnpiwyv, d) emegepya-
oia 0edouévwy, €) DIGAOYO PETALU avOPWTTOU KAl JNXAVWV.

Ta KUpla €€OPTAPATA TWV NAEKTPIKWY CQUTOUOTIOWWY Eival ol NAe-
KTpovopol. O nAeKTPovOUOG gival €vag TNAEXEIPICOPEVOG UNXAVIKOG DIOKO-
TITNG, TOU OTTOIOU OI ETTAPEG, KUPIEG Kal BonONTIKEG, EAEyxovTal aTTd évav
nAekTpopayvnTn. H evepyoTToinor) Tou PTTOPEi va OQEiAeTal OE EVTOAEG OA-
Awv €€apTnUATWY, OTTWG €ival Ol BEPUOTTATEG, Ol XPOVODIAKOTITES, Ol PW-
TOOIOKOTITEG, O OPIOBIOKOTITEG ] OTNV AoKNON TTieong o€ éva ptrouTov. Ol
KUPIEG ETTAPES TOU XPNOIUOTTOIOUVTAI, VIO VO HETAYAYOUV I0XUPA peUaTd,
EVW Ol BonONTIKEG XPNOIKEUOUV VIO EpYaTies EAEYXOU Kal EVTOAODOTNONG.
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AN €€OPTAPATA TTOU CUVOVTWVTAI CE€ EQAPHUOYES NAEKTPIKWV
QUTOMATICPWY €ival: Ol TIIECOOTATEG, Ol BEPUOTTATEG, O OPIOdIOKOTITEG,
o1 OIOKOTITEG OTABUNG, OI AUXVIEG, OI OEIPAVEG KAl Ta AloBNTApIaA.

® O1 nAeKTpIKOi QUTOMATIOWOI Eival éva aTTd Ta TTAEOV AVATITUCCOUEVA TTE-
Oia «uywnAng Texvoloyiagy. O TepAaTIEG BUVATOTNTEG TWV NUIOYWYWV
ME TN XPNOIKOTIOINGT) TOUG OTA NAEKTPOVIKA KUKAWUATA Bpiokouv eupu
TedI0 EQAPUOYWV KAl OTOV TOPED TOU QUTOUATIOMOU.

E€apmuata 0Tmwg n KpuoTaAlodiodog, To transistor kal To Bu-
pioTOp XPNOIUOTTOIOUVTAI YIa VA EAEYXOUV Kal va eTTeCepyAlovTal KABE
MOP®NG NAEKTPIKG orjpata. XpnaoiuoTrolouvTal o€ BIOUNXAVIKEG AAAG Kal
O€ OIKIOKEG EQAPUOYEG.

® H avaykaldtnTa yia TN AEIToupyia EQapUOyWV QUTOPATIONOU JE XaUNAS
KOOTOG Kal N aglotroinon tng OUVAMIKAG EVEPYEIOG TTOU dnuIoupyEiTal
Q1O TN CUMTTIECT TOU TTETTIECPEVOU agépa pe KATAAANAN didtagn, wen-
gav TNV €¢EAIEN TWV TTVEUNOTIKWY CUCTNUATWY auTodaTiIopou. H apxn
A€IToupyiag Twv TIVEUPATIKWY CUCTNUATWY aQuTOMATIONOU BaacileTal
OTNV EVEPYEIA TTOU ATTOKTA O OTHOCQAIPIKOS aépag, OTav CUUTTIECETAI
Kal atroBnkeveTal 0’ évav agpoBaAapo.

Aopikd UAIKG 0TTwG BaABideg, KUAIVOpOI, XEIPIOTAPIA, ailobnThpIa,
TIAAKTPQ KOl TIVEUUATIKOI KIVATHPEG, OUVOETOUV T TIVEUPOTIKA OUCTH-
MOTA QUTOMOTIOHOU.

BaARBideg eival ekeiva Ta EEQPTAPATA, UE TO OTTOIO EAEYXOUE TN por,
Tn d1EUBUVON, TNV TTiEGN KAI TNV TTOOOTNTA TOU TTETTIEGUEVOU aépa. AloKpi-
vovTal o€ BaABideg eAéyxou pong, TTieong, KaTtelBuvong AvTeETTICTPOYNG.

O1 KUAIVOPOI €ival UNXOVIOUOI TTOU PJETATPETTOUV TNV EVEPYEIQ TOU
TTEMETPEVOU aépa o€ eUBUYpaupN Kivnon. AlakpivovTal o€ KUAiVOpoug
aTTANG Kal BITTANG EVEPYEIAG.

O1 TTVEUNATIKOI KIVNTAPEG PETATPETTOUV TNV EVEPYEIQ TOU TTETTIE-
OPEVOU O€pa O€ TTEPIOTPOYIKH Kivnon.

® Ta udpauAikd CUCTHHATA XPNOIYOTTIOIOUV Yia Tn HETASOON Kal TOV €AEy-
X0 KIVIOEWV Kal OUVAPEWY UypO TTOU PpioKeTal o€ uwnAn tTiean. MNMAgo-
VEKTOUV O€ EQAPPOYEG, OTTOU ATTAITOUVTAI JEYAAEG DUVAUEIG PE OTOIXEIO
MIKpoU oykou. Ta udpauAikd cuoThuata eTrnpeddovTal AlyoTeEPo aTTd
€EWTEPIKOUG TTAPAYOVTEG Kal € XpeldlovTal TTpOOoBETN AiTTavan.
MNa KaAUTEPO OTTOTEAECUATA OTIG TTEPICOOTEPEG EPAPHOYES XPN-
OIJOTToIoUVTAl GUVOETA CUCTAPATA QUTOUATIONOU.
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Me Ta UDPOTTVEUMATIKA CUCTHPOTA ETTITUYXAVOVTAI HEYAAEG DUVA-
MEIG KOl oTaBePN TaxUTNTA. ZUVvRBwG, Ta cUCTAUATA autd ouvdualovTail
ME NAEKTPIKOUG KAl NAEKTPOVIKOUG AUTOUATIOUOUG.

‘Eva NAEKTPOTTVEUPOTIKO cUOTNUA TTEPIAAMPBAVEI KOIVA NAEKTPIKA OTOI-
Xeia (NAEKTPOVOUOUG, BIOKOTITEG, AUXVIEG K.ATT.), ouvABN TIvEUNATIKG
oToixeia (BaABideg, EUBOAQ, YpaUPES agpa K.ATT.) Kal ETITTPOCOETA KAl
OToIX€EiO PIKTAG TEXVOAOYIOG TTOU EVOWHATWYOUV OTO idlo Opyavo €va
NAEKTPIKO Kal £va TIVEUPOTIKO TUAUAL.

To oUvBeTo CUOTNUAO TTOU dnuioupyeiTal €Tl CUVOUACEl Ta TTAE-
OVEKTHMOTA Kal Twv U0 €10WV cuoTNUATWY. Ta NAEKTPIKA CUCTAUATA
OUVEICQEPOUV PEYAAN TTOIKIANIa e aioBnTApIa, €UKOAN Kal OIKOVOMIKA
METAQOPA TwV OonUATWY Kal XAPNAOTEPEG avAykeg ouvTipnong. Ta
TIVEUPOTIKG CUCTAUATA avaTITUOOO0UV PEYAAEG TAXUTNTEG PE OTOIXEIO
MIKPOU OYKOU KOl aVTEXOUV O0€ OUTHEVEIG TUVONKEG TTEPIBAAAOVTOG.

‘Eva nAekTpoUdpauAIKG cUoTnua TTEPIAAUBAVEI KOIVA NAEKTPIKA OTOI-
Xeia (NAekTpovopoug, SIOKOTITEG, AUXVIEG K.ATT.), ouviBn udpaulika
oToixeia (BaABideg, EuBoia, cwAnvoypauuég udPAUAIKOU UYyPOoU K.ATT.)
Kal ETTITTPOCOETA OTOIXEIO PIKTAG TEXVOAOYIOG TTOU EVOWUATWVOUV OTO
id10 6pyavo NAEKTPIKO Kal UBPAUAIKS TURMA.

Ta udpaUAIKG CUCTAPATO QVATITUOCOOUV I0XUPEG OUVAMEIG HE
OTOIXEIO PIKPOU OYKOU, QVTEXOUV O€ OUCMEVEIGC TUVONKEG TTEPIBAAAO-
VvTOG Kal &gV aTTaimtouv Aitravaon.

2€ gUvBeTEG EQapUOYES TOV TTANPN EAeyx0 avaAauBavel KAaTAAANAN nAe-
KTPOVIKH OIATAEN TTOU KAAEITAI JIKPOETTECEPYATTHG.
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EPQTHZXZEIZ

. Ti kaAgiTal cUOTNPO QUTOPATIONOU;

. Na avogépete Tn XapakTnEIoTIKh Slo@opd PETAEU evOG avoIKToU Kal

€VOG KAEIOTOU OUCTHUATOG AUTOUATIOUOU.

. Na avo@épete eQapUOYEG AVOIKTWY KAl KAEIOTWY CUOTNPATWY AUTO-

MaTIouOoU.

. Na ggnynoete Toug 6poug “cicodog” kal “€£0d0g” GUOTANATOG AUTOMA-

TIoPOU.

. Na mreprypdyete 10 Xovopikod (block) didypappa KAEIoToU CUCTANATOG

QUTOPATIOWOU.

. Na ava@£peTe TIG XOPOKTNPIOTIKEG EVEPYEIEG TTOU CUVEXWG TTPAYUATO-

Trolei éva KAEIOTO oUOTNUAO AUTOUATIOMOU KaTé Tn AEIToupyia Tou.

. Moia n xprion Twv KUPIWV Kal Twv BondnTIKWY ETTAQWY £VOG NAEKTPO-

VOUOU;

. Ti eival 0 MEoooTATNG KOl TTOIQ TA KUPIA PEPN TOU;

. Na e€nynoete Tov 6po NAEKTPOVIKOG QUTOUATIONOG.

2€ TI XpnolheUouv Ta alobnTrpla o€ éva auTouaToTroiNpévo oUoTNUQ;
Mola gival Ta TTAEOVEKTAPATA TWV AIoONTAPWY TTPOCEYYIONG;

Moleg €ival o1 KaTNyopieg Twv aiIodNTAPWY TTPOCEYYIONG KAl TToId N
apxn Asitoupyiag Toug;

Na avagpépete TNV apxn AIToupyiag Twv TTVEUUOTIKWY GUOTNRATWY.

Na ava@EpeTe TIC KUPIOGTEPEG EPAPMUOYES TWV TIVEUUATIKWV QUTOUATI-
OUWV.

Na TTeplypdyete pia povada Trapaywyng TTETTIECHEVOU agpa Kal va
QVaQEPETE TA KUPIOTEPA PEPN TNG.

Na avagépete Ta KUPIOTEPA BOMIKA UAIKA TWV TTVEUPATIKWY QUTOPATI-
OHWV.

Na TTpoodiopioeTe TO POAO TWV KUAIVOPWYV KAl TwV TIVEUPATIKWY KIVA-
THPWV.
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. Na Teplypdyete autopaToTToINUEVES AEITOUPYiEG NAEKTPOAUTOUATICUOU
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Na ava@épeTe Ta KUPIA TTAEOVEKTHATA TWV UOPAUAIKWYV GUCTNUATWY
Kal VO TTapaBECETE EVOEIKTIKEG EQAPHOYEG TOUG.

Na ava@épete Toug AOYOUG yia TOUG OTTOIOUG XPNOIKOTToIoUvVTal OUVOE-
TA CUCTHPOTA AQUTOPOTIOUOU.

Na egnynoete Ta TTAEOVEKTAUATA TWV TTPOYPAUUATICOUEVWY AOYIKWV
ENEYKTWV.

Na ava@EpeETE CUOKEUEG TTOU XPNOIKOTIOIOUV ETTECEPYATTH.

TTOU OUVAVTATE OTO XWPEO TOU OXOAgiou i Tou aTTITIoU GAgG.

. Na mreprypdyete Tn Asitoupyia pIaG NAEKTPIKAG OIKIOKAG OUOKEUNG HE

BepuooTaTn.

Na TTepIypAYETE €QAPPOYEG auTouaTiohoU aTnv kabnuepivh oag {wn
KQI VO avayvwpioeTe o€ KABE epapuoyn Tn didta&n autouaTtiopou Kai To
OUYKEKPIYEVO OKOTTO TTOU ECUTTNPETEI.
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EIAIKEZ EQAPMOrIEX

10.1 HAekTpOAuon
10.2 EmiperdAAwon
10.3 Emraywyikoi goupvol

10.4 HAekTpoouykoAAROEIg
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EIZArQrH

270 KEQAAAIO autd Ba aoyxoAnBoUpe PE EQPOPUOYEG, TIC OTTOIEG O PNXa-
VOAOYOG ouvavtd ouyva Kupiwg oTn PBiounxavia. O1 nAeKTpOXNUIKEG Kal
NAEKTPOPETAANOUPYIKEG BIOPNXAVIEG KATAVOAWVOUV TEPACTIO TTOOA nAE-
KTPIKNG EVEPYEIAG YIa TNV TTpayuatotroinon tng nAekTpdAuong. ETriong n
YOABQAVOTEXVIKA WG TOPEAS TTOU AOXOAEITAI KUPIWG PE TIG ETTIMETAANWCEIG,
£XEl OUPPBAAEI onUAvVTIKG OTNV TTPOCTACIO KAl EUPAVION TWV KATAOKEUWV
(aAOUMIVOKOTOOKEUEG K.QL.)

O1 NAeKTPIKOI POUPVOI PE AVTIOTACEIG PE ETTAYWYN A JE TOEO £xouv AUCEI
KATd 1OV KOAUTEPO TPOTTO TO TTPOPRANUA TNG TTApaywyns BepudTnTag yia
818¢popoug OKOTTOUG, OTTWG gival N TAEN (MIWOIPO) r} aAAayr) OXAUATOG Kal N
METARBOAN TWV QUOIKWY Kal XNUIKWYV IBIOTATWY OTEPEWY, UYPWV Kal Agpiwv
CWHATWV.

O1 ammaItACEIS yIa GUYKOAANGN AVTIKEIMEVWY KOTAOKEUOOPEVWY ATTO JE-
YAAN TToIKIAia HETAAAWYV 0drlynoav oTnv €TTIVONGCN Kal EQapuoyr ouyxXpo-
VWV OI0TAZEWY Kal TEXVIKWY NAEKTPOCUYKOAANONG.

.) Emdiwkbépevol otéxol:

Me Tn ocupTTAfpwon TNG MEAETNG TOU KEPOAaiou, Ba PTTOPEITE:

E/ Na yvwpicete 0,11 OXeTIKO pE TN dIadIKaoia TNG NAEKTPOAUCNG Kal TIG
EQAPHOYEG TNG (ETTIMETOANDOEIG K.ATT.).

M/ Na TTeplypAYeTe TIG APXES TWV PaCIKWV PEBOdWY BEPUIKNG KATEP-
Yyooiag Ye eTTaywyn.

E/ Na ava@épeTe TIC ueBASOUC Kal DIATAEEIC, TTOU £PAPHOloVTAl OTN
OUYKOAANGON PETAAAWYV PE XPHoN TNG NAEKTPIKAG EVEPYEIQG.
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EIAIKEZ EQAPMOIEZ

Aywyiua dev gival ydévo opiopéva oTePEd TT.X. XAAKIVOI JETOAAIKOT ayw-
yoi aAAG Kal apKETA atro Ta uypd, JECO ATTO Ta OTTOI0 KUKAOQOPEI TO peU-
pa. H &iéAeuon Tou pelpartog péoa amo €vav uypd aywyd ouvodeUeTal
atrd XNUIKAE @AIvOUEVA, TwWV OTTOIWV TA OTTOTEAETPOTA aIoTToIoUVTal JE
d1d@opoug TPOTTOUG, TTOU Ba EEETACOUNE OTN CUVEXEIQ.

10.1 HAEKTPOAYZH
Av péoa o€ £va doxeio £XOUNE PIa TTOOOTNTA UYPOU:

TT.X. Q) ATTOOTAYMEVO vEPO, TTETPEAQIO, Bevdivn Kal GANa kaBapd (XNUIKA
oudETEPQ) UYpPA.

B) udpdpyupo, apaid 0&U, AciwpPEVO PETAAAO, BIGAUUO PETAAAIKOU
AaAatog K.ATT. Kol euPattioupe OUO NAekTPOdIa, OTa AKPO TwV
oTToiwV €xoupe ouvdéoel Z.P., Ba TTapatnPriocoulE avTioToIXa OTI:
— Oev TTEPVA peUpaA, Apa Ta UYypd TNG TTEPITITWONG O) CUPTTEPIPE-

poVTal WG NOVWTIKA
— Trepva pelpa, Apa Ta uypd TNG TTEPITITWONG B) CUMTTEPIPEPOVTAI
W¢ aywyoi

Zx. 10.1.a Aioxéreuon peduarog o€ uypo

OT1av éxoupe aywyipa uypd n dIEAEUCn TOu PEUPATOG UTTOPEI:

® Na pnv eTnpedoel KaBOAou Tn oUVOEDT] TOUG (AyWYOi TTPWTOU €idOUG).

® Na Toug TTPOKAAETEI XNMIKY atToouvBeon (aywyoi deUTEPOU €idOUG):
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TO QAIVOUEVO AUTAG TNG aTTooUVOEONG KOAOUUE NAEKTPOAUCT]. TO NAEKTPO-
010 TTou cuvdEeTal Pe To BeTIKG TTOAO TG TTNYAG Z.P., KaAgital dvodog Kai
TO OUVOEBUEVO E TOV ApVNTIKO TTOAO Kd6050G.

Me 1n diéAeuon Tou pelPaTOg Ta POPIa TOU NAEKTPOAUTN diayxwpifovTal
O€ KIVOUHEVA NAEKTPIKA QOPTICPEVA CWHATIOIA, TTOU KOAOUUE IOVTa.

q _MNAPAAEITMA

Av og diaAupa xAwplouxou xahkou CuCl, BuBiooupe dUo NAekTpOdIa
atrd avOpaka, Ta OTToia £XOUNE OUVOETEI e TOUG TTOAOUG TNG TTNYNAGS Z.P.,
Ba TTapaTnpriocoupe OTI:

® >1nVv avodo ekAUeTal aépio xAwpio (Cl)

® XT1nVv KdBodo artoTiBeTal eTIQaveEIaKa XaAkog (Cu)

Aavodog

KaB0d0¢

Zx. 10.1.8 HAekTpdAuon

Ta wpoidvTa TNG atroolvBeong avagaivovTal JOvo TTavw TNV ETTIQA-
VEIQ TWV NAEKTPOdIWV Kal TTOTE 0T IAZa TOU NAEKTPOAUTN. To YETOAAO TOU
NAEKTPOAUTN aTTOTEAEITAI OTTO BETIKA QOPTIOUEVA 10VTA, TA OTToI EAKOVTAI
atrd 10 NAEKTPOBIO (-) TNG KOBOGdOU Kal ovoudlovTal KaTidvra.

To aépio xAwplio atroTeAEiTal aTTd apvnTIKG QOPTIOUEVA IOVTA, TO OTTOIO
EAKovTal atrd TO NAEKTPODIO (+) TNG AvOdOU Kal OVOUAZoVTal aviOvTa.

Apa, n nAekTpoAucn cival éva @aivouevo, GTO OTTOI0 Ta 1OVTA, TTOU
uttdpxouv péoa o€ KAtTolo dIGAUPa 1 TAYHA TTpocavaToAifovTal Kal €A-
KovTal atrd Ta avTioTolxa NAEKTPdIa, oTav HEoa atrd To dIGAUMa i TAYMa
TTEPATEI CUVEXEG NAEKTPIKO pelpa (Z.P).
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Ta atraitoUpeva yio TNV nAekTpOAuon UAIkd givai:

® O nAekTpoAUTNG, dSNAABA HIa XNMIKA €vwan, OTTwG TT.X. 0¢U, Bdon,
aAag, TTou KUpIa XapakTNPEIoTIKA 1I816TNTA TNG gival Ta dloAUpaTa A Ta
TAYMOTA TNG va Pag divouv KATIOVTA Kal aviovTa

® Toa nAekTPOdIa UPRATITIOUEVA OTOV NAEKTPOAUTN

® H mnyn, amapaitnta ouvexoug peuuartog (Z.P).
E@appoyég TnG nAekTtpéAuong

H nAekTpOAucn €xel TTOAUGPIBPES e@apuoyEG oTn peTaAAoupyia kai Tn Xn-
peia. NMoAANEG NAEKTPOUETAAAOUPYIKES BIOUNXAVIEG KATAVOAWVOUV TEPACTIO
TTO0d NAEKTPIKNAG EVEPYEIAG, VIO VA TTPAYUATOTIOINOOUV TNV NAEKTPOAUCH
Kal TN Béppavan d1a@opwV XNUIKWY EVWOEWV (TT.X. TAEN aAATWV yia nAe-
KTPOAUON), TTPOKEINEVOU VA ETTITUXOUV:

TTapaywyr agpiwv Kal XNUIKWY EVWOEWV

NAEKTPOXNMIKEG OEEIBWTEIG

NAEKTPOAUTIKA €aywyr] KaBapou PeTdAAoU aTro Kpdpa
NAEKTPOAUTIKI) KGBapan Twv PMETAAAWYV (TT.X. KOBaPIOPOG Tou XaAKoU)
NAEKTPOAUCN Asiwpévwv aAdTwV (TT.X. NAEKTPpOAUCN TNG aAoupivag
Al O, yia apaywyn aloupiviou Al).

Avodiwaon (eAogaA) i emmi@avelakr o&eidwaon TPoIdVTwY aAoupiviou.
Mpoiévta TnG YaABaVOTEXVIKNG (OTTWG N NAEKTPOPETAAAWGON Kal N
yaABavotrAaaTikr], dnAadr n avatmapaywyn d1a@opwy AVTIKEIMEVWY
(ayaAparTidia, vopiopaTa K.ATT.)

o0 bd -~

N o

H nAektpopetdA\won i emUeTAAwWON €ival N KAAUWN TNG ETTIPAVEING
UNIKWV (METAANIKWV 1} hN) PE AETTTO OTPWPO PETAAAOU, PE OKOTTO OUVHBWG
TNV TTPOCTOCia TOug aTrd dIGRpwan. Ta YETaAAa TTou ouvrBwG XPNOIUOTTOI-
oUpe oTig emmpeTaAwoelg gival To vikEANo (Ni), To xpwpio (Cr), o weuddpyu-
pog (Zn), o xahkdg (Cu) kai €xouv kaBapdTnTa TNG TA¢NG Tou 99,99%.

O1 ué@odoi emiueTdAAwong mou xpnoiygorrolouvrai ivai:

® H nAekTpoAuTiKA. To TTPOG ETTIPETAAAWGCN AVTIKEIMEVO ATTOTEAEI TNV
KAB0O0 £vOG BOATAUETPOU (CUYKPOTNHA aTTOTEAOUNEVO OTTO BOXEIO PE NAE-
KTPOAUTN PE€CQ OTO OTTOI0 £X0UV EUPRATITIOTEI NAEKTPODIA). O NAEKTPOAUTNG
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gival diIGAupa AAATOG ToU PETAANOU, E TO OTTOIO TTPOKEITAI VA YiVEl ETTIKAAU-
wn kai dvodog gival TTAGKa a1 TO id10 HETAANO. KaTd Tnv nAekTpdAucon peTa-
QEPETAI CUVEXWG PETAANO aTTd TNV Avodo oTnV KAB0dO, OTTOU KAl ETTIKABETA.

® H gpBarmmion. To avTikeipevo Bubifetal o€ AouTpd AIwWPEVOU PETAN-
Aou, PEXPIG OTOU OTNV ETTIPAVEIG TOU OTEPEOTTOINOEI éva OTPWHA PETAAAOU.

® H kaBodikn. To avTikeipevo BpiokeTal péoa oe BAGAaUo pe agplo o€
XOUNARA Triean Kal KAAUTITETAI OTTO ATOUA JETAAAOU TTOU €KTOEEUOVTAI QTTO
TO NAEKTPOBIO TNG KABBGDOOU. To NAEKTPODIO TNG KOBOABOU QUOIKA €ival KOW-
MATI ETAAAOU, YE TO OTTOI0 BEAOUE VA ETTIKAAUPTEN TO QVTIKEIUEVO.

AANN péBodOG etTIUeTAANWONG €ival N eEATUION TOU PYETAAANOU O€ KEVO.
‘ET01 yivetal n emK&GAUWn Tou yuaAioU Ye XaAKO, Apyupo A Xpuao.

H avnidiaBpwTikA TTpooTagia oTa HETAAAG XWPICETAI O€ EVEPYNTIKI| KAl
TadNTIKA.
H evepynTikf avTiS1afpwTIKA TTpooTaCia E§apTATAI ATTO:

® TNV TToIOTNTA TOU PETAAAOU (£KAOYT OVBEKTIKOU KPAUATOG OTN OKOUPIA)

® T1n ouoTaon Kal TIS ouVvOAKeg Tou TTEPIBAAAOVTOG, ATTO TO OTToIO B€-
Aoupe va Ta TTpooTaTéWou e (uypaaia, Bepuokpaaia, GKOVN K.ATT.).

H malnTtiknA avridiaBpwriki rpooTacia (oxAua 10.1.y.) emTuyxaverai
ME EMOTPWOEIS (METAANIKEG KOI UN) KE TIG OTTOIEG ATTOUOVWVOUE TO JETAAAO
atrd TIG OIaBPWTIKEG €MIOPACEIS Tou TTEPIBAAAOVTOG. piv TNV eTTicTpWON
TTPETTEI VA YivETAl KOBOPIOPOG TNG ETTIPAVEING OTTO OKOUPIA, ETTIKABIOEIG UAI-
KWV K.ATT., JE auPOBOAR, aTTOAITTAVOT, KATEPYOTIa E OZEQ K.ATT.

Zx. 10.1.y AvridiaBpwrikn mpooTadia YETAAIKWY ETIPAVEIWV
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10.2 EMIMETAAAQZH

Mapadeiypata avTidIaBPWTIKAG TTPO0TACTAC YETOAAIKWY ETTIPAVEIWV.
METAAAIKES ETMIETPQIEIS

EmiperdAAwon v Beppw

To peTalAikd avTikeipevo TTou BEAOUNE va TTPOCTATEUCOUE, aPOoU Kabapi-
OTEl ETMIPEAWG KAl TTPOETOIPOOTEI KATAAANAQ, eUPBaTITI(ETAI HECQ OE TNYME-
VO (AEIWPEVO) HETAAAIKO ETTIOTPWHA, TT.X. ETTIOTPWON TOU dATTEDOU QUTOKI-
VATWV PE weuddpyupo.

FaABaviopog
To pétaAdo TTou BéAoupe va TTPOOTATEWOUNE Padi YE TO PETOAAIKO E€TTi-
oTpwpa euBarTifovral o€ £va udaTikd didAupa PeTaAAIKOU GAOTOG. ZTOV
apvnTIKO TTOAO (-) piag TTNYNRS 2.P. ouvdéoupe To TTPOG TTpooTacia HETAANO
Kal 07O BETIKO (+) TTOAO TO PETAAAIKO eTTiOTpWA (Oxpa 10.2.0).
HAekTPOAUTNG: PETAANIKG GAag diaAhupévo ae vepo, .x. CuSO,
MAAka XaAKkou (cuvdeeTal aTov BeTIKG TTOAO): H pida SO, evwveTal pe 10
XaAké (Cu) kai oxnuarider ek véou CuSO,

O Cu 110U €AeuBepurveTal ETTIKABETAI OTNV ETTIPAVEIQ TOU QAVTIKEIMEVOU,
TToU BEAOUPE VO TTPOCTATEWOULE.

Juvexég pelpa

Cu SO

Baoikd 4
METAAANO

Zx. 10.2.a EmydAkwon ue yaABaviouo
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MH METAAAIKES ETTIZTPQZEIY

dwoopiwon

To utté katepyaoia avTikeipevo Bubietal oe éva Aoutpd ATTd WOPOPI-
ouxo OIGAUpQA, HE OTTOTEAEOUA TO OXNMATIOKWO evog TTOPWAOUG TTPOCTA-
TEUTIKOU OTPWHOTOG aTTO PO PopIoUxo aidnpo otnv em@dveid Tou. ‘ETol
Onuioupyeital KATGAANAO UTTOOTPWHA, YIa Va £XEl KAAr TTPOCG@UON N Bagn.

HAEKTPOOTATIKOG YEKATHOG (NAEKTPOOTATIKY Ba®)

XpnolgoTroigital yia Ba@r] avTIKEINEVWY O€ CEIpa TTapaywyng. To TTpog
Bagn avTikeipevo ouvoéeTal e To BETIKO TTOAO TNG TTNYNG Z.P. uwnAng T1a-
ong 1.X. 200.000V, evw Ta akpo@UOIa YEKACUOU CUVOEOVTAI PE TOV APVN-
TIKO TTOAO TNG id1ag TTNYNRS (oxAua 10.2.58.).

Z10npoTpoxIG
ouvoedepévn PE TO
BeTIKO TTOAO TNG TTNYNAS

200.000 V
>P

Zx. 10.2.8 HAeKTPOOTATIKOS WEKAOUOS

To BeTIKG QOPTIOPEVO AUAEWPO EAKEI TO APVNTIKE QOPTICUEVA CWHATI-
Ola XPWHATOG, Ta OTToia KAAUTTITOUV OUOIOUOP®a PECA - €W OAEG TIG ETTI-
QAVEIEG EICXWPWVTAG Kal OTA TTI0 dUOKOAQ onueia. Me autdv Tov TpOTTO
Baeng ehayioToTToIEITaI ETTIONG N ATTWAEIN XPWHATOG.

HAekTpo@obpTion

Kot autrjv, 10 TTpog Bagn avTikeiyevo BubifeTal o€ pia deEapevr], TTOU TTE-
PIEXEI KATTOI0 NAEKTPOAUTIKO BIGAUPQ Kal POPTICETAI apvNnTIKA, VW Ol TTAG-
KEG XPWHATOG BETIKA (KATAPOPTION).

Me Tnv e@apuoyr cuvexoug TAONG METOEU QVTIKEIMEVOU KOl TTAAKWY
xpwuartog, (oxAua 10.2.y.) Ta BETIKA POPTIOPEVA CWHPATIOID TOU XPWHA-
TOG KIVOUVTQI TTPOG TO apvNTIKA QOPTICHEVO APAEWUA KAl TO ETTIKAAUTITOUV
(AouTpO XpWHOTOG).
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+ + + +

Baoiké
HETAAANO

+ 4+ + + o+

Zx. 10.2.y Apxn TNS NAEKTPOQOPTIONS (Katapoprion) os deéauevr Bagng.

H0

Zx. 10.2.5. Me tnv karapdprion éxouue kard tn diadikagia tng Baeng mpooracia
a6 v oéeidworn.

Tautdxpova, Ta TTapayopeva atmd Tov NAEKTPOAUTN BeTIKA 16vTa (HY)
KivoUvTal TTPOG TO apvNTIKA QOPTIOPEVO APAgwua Kal euTTodifouv Tnv
0&eidwan Tou KATA TNV €TTOTPWAON PE XPWHa. Av akoAouBiotav n avri-
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Betn diadikacia (avagopTion), dNAadA To audgwua va QopTifeTal BETIKA
Kal ol TTAAKEG XPWHATOG apvnTIKA, Ta TTapayopeva apvnTika 1ovTa (O7) Ba
KivoUvTayv TTPogG To apdéwua Kal Ba o&eidwvav T600 To JETAAAO, OGO Kai TN
XPWHATIKN ETTIOTPWON.

10.3 EMArQrikol ®0yYpPNOI

O1 nAekTpIKOi PoUpVOI XpNnolgoTTolouvTal TTdpa TToAU oTn Blounxavia oe
NAEKTPOPETAANOUPYIKEG EPYACTIEG, OTNV TTapaywyn BepuoTnTag yia TASN,
oTnv aAAayr HOPPNG KAl HETABOAN TwV IBIOTATWY (PUOIKWY Kal XNUIKWV)
OTEPEWV, UYPWV KAl AEPIWV CWHATWV.

H amraitotpevn yia Tn 8épuavon evog avTIKEINEVOU BepUOTNTA ETTITUY-
XAVETAl:

® ‘Eppeoa - pe BepuavTika aToixeia (NAEKTPIKES avTioTaoElg). H pébo-
000G auTh BPIioKEl EQAPUOYH KUPIWG OTIC BEPUIKEG KATEPYOATIEG.

® Apeoa - Pe Tn BIOXETEUON PEUPATOG HECA OTO UTTO BEpuavan avti-
Keipevo, oTn pdada Tou oTroiou avaTTuaoeTal BepudTnTa AdYyW QaIvo-
pévou Joule.

H xprion nAekTpikou @oupvou eival péBodog datravnpr], YIoTi aTTaITE
NAEKTPOAOYIKEG EYKATAOTACEIG TTAPOXNG PEUPOTOG PHEYAAWY EVTACEWV HE
XOaunAn Tdon.

O1 eraywyikoi goupvol, yia Tn dnuioupyia BepudTnTag agiotroiouy 1600
TO QaIVOpEVO T{GouA, 600 Kal TO PAIVOUEVO TNG NAEKTPIKAG eTTaywyns. Méoa
0TO KAEIOTO deuTEPEUOV KUKAWUO EVOG PETAOXNUOTIOTH €TTAYETQN TACN, N
oT1roia TIPOKAAEI TNV KUKAOQopia 1oxupoU pelpaTog. Adyw Tng avtioTaong
TOU DEUTEPEUOVTOG TUAIYUATOG avaTrTUooeTal BeppoTnTa, dnAadr n BEpuavan
ME eTTaywyr) avayeTtal o€ BEpPavon Pe avTioTaon Kal €ival apKETE OIKOVOIKT).

O1 eTTaywyikoi poupvol dlakpivovTal O€:

— QoUpVvou¢ xaunAng ouxvornrag:

£XOUV KAEIOTO KUKAwA (TTupriva) 61Twg o1 M/Z. To TTpwTelov TpOQOBOTEITaI
ME peUUa XapnAng ouxvotntag (50 Hz). To 1Tpog 6€ppavon UAIKS atroTeAei To
OeuTePEUOV TUNIYUA PE HOPYT BPaxUKUKAwWPEVNG oTTeipag (oxrua 10.3.a).
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MayvnTIKOG
TTUpAVOG

TTpoG Bépuavan

E.P. UAIKO

220V /50 Hz

Zx. 10.3.a Apxn Asitoupyiag emaywyikou @oUupvou xaunAng auxvorntag

— QOUPVOUC UWNANS auxvornrag

ouvnBwg de @épouv payvnTikd TTupriva. To TTpog BEépuavon avTIKEIEVO
atroTeAei TO OeuTEPEUOV TUAIYUO KAl TOTTOBETEITAI OTO ECWTEPIKO TOU TTPW-
TEUOVTOG, TO OTTOi0 TPpOoodoTEiTal he E.P. uynAng ouxvorntag 500 + 10.000
Hz. (oxua 10.3.6).

Beppaivopevn
Hada E.P.
500 — 10.000 Hz
divvopelpaTa

Bropnxavikég epapuoyEg
ETTOYWYIKAG B€puavong
2x. 10.3.8 Apxn Asitoupyiag emaywyikoU @oUpvou uwnAng ouxvorntag Kai Bio-
UNXQAVIKES EQAPLIOYES TNS ETTAYWYIKAS Bépuavorng.

2TOUG ETTAYWYIKOUG @OUPVOUG N amaitoUpevn Bepudtnta avatmTio-
oeTal ateudeiog péoa otn PAda Tou TTPOG BEPUAVON QVTIKEIUEVOU Kal N
Bepuokpaaia AauBavel UYPNAES TIMEG, EVW) OTOUG GOUPVOUG PE AVTIOTATEIG
n BepudTNTa PETASIOETAI PE QyWYr], METAPOPA Kal OKTIVOBOAIA, yeyovog
TTOU OUVETTAYETAI PJEYAAEG ATTWAEIEG 1I0XUOG Kal TTEPIOPICHOUG 0T XPron
ToUuG. O1 ETTaYWYIKOI POUPVOI £XOUV UIKPOTEPEG DIAOTACEIS O OUYKPION WE
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TOUG @oUpvoug Pe avtiotaon. O1 TTUpipaxeg TEVOUCEIG TOUG upioTavTal
MIKPOTEPES BEPUOKPATIAKES ETTIBAPUVOEIG KOl TTAPOUCIALOUV HIKPH Beppi-
Kl adpdveia.

10.4 HAEKTPOZYTIKOAAHZEIZ

Ma TN ouykOGAANon U0 CWUATWYV YiveTal TOTTIKA BEpUavon aTa onueia ou-
VEVWONG PEXPI TO CWHATA VO TTAACTIKOTTOINB0UV 1 KAl va AEIWCOUV JE TAU-
TéXpovn ouvhBwg doknon Trieong. H atrairoduevn BepudtnTa TapayeTal
ME NAEKTPIKO peUpa. Alakpivoupe BUO €idn NAEKTPOOUYKOAAACEWV:

1. Tnv nAekTpoOuUYKOAANON PE avTioTOON - Ta onueia BepuaivovTail
ME TO TTEPACUA NAEKTPIKOU PEUUATOG, JEXPI VO ATTOKTHOOUV TTAQCTI-
KOTNTA, Kal cUpPTTIECOVTAI, VIO VO KOAAAOOUV.

2. Tnv nAekTPOoOUYKOAANGCN e TOEO - Ta onueia ouykOAAnaong Bep-
MaivovTal géxpl Tou onueiou TAENG ME TN BorBeia NAeKTPIKOU TOLOU.

o) HAekTpoouykOAANnoN PE avTioTaon

270 ONUEIO TTOU EQATITOVTAI TA TTPOG GUYKOAANCN avTikeipeva, diaBiRdaleTal
pelpa évraong péxpl 100.000 A, yia BpaxuTaTto diIaaTnua, utté Taon PEXP!
15V. Adyw TnG acuvéxeiag TnG adag, To peUPa ouvVavTa JeyaAn avTioTaon
Kal avaTTTUoCETAl N avaykaia yia T GUYKOAANGN Twv PETAAwWY BepudTn-
10, (oxNpa 10.4.a). Aiakpivoupe TIG NAEKTPOCUYKOANACEIG € avTiOTOON O€:

— HAekTpoouyk6AAnoN KATd onueia

MeTagU dUo NAekTpOodiwv atrd XaAKO ) KpAUATd TOU TTOU WUXOVTAl [E
vePO, CUUTTIECOVTAI TA TTPOG CUYKOAANGN eAdCUaTA, TOTTOBETNPEVA TO Eva
Tavw oTo AAA0. Me Tn SiIEAeucn Tou peUPATOGC YiveTal KOAANGN GTO onuEio
OUTTIEOTG TOUG.

— HAekTpoouykOAAnon katd ypauun (pa@ndeuth 1] CUYKOAANCT pa®nig)

Otav BéAoupe n ouykOAANCN va €XeEl TN POPYPN PAPAS, Ta NAeKTPOdIa
€XOUV TN HOP®R TPOXWYV, METAEU TWV OTTOIWV JIEPXOVTAI TA TTPOG GUYKOA-
Anon eAdopata. H ouykOAAnon emmtuyxaveral pe tn diapiBaon nAekTpikou
PEUPATOG Kal TNV AOKNOoN TTieong atmd Toug Tpoxougs. Me evdidueoeg dlako-
TTEG TOU NAEKTPIKOU PEUPATOS ETTITUYXAVOUNE OIAKEKOUMEVEG GUYKOAANTEIG.
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METAOXNUATIOTAG

SuykoMnaN Kard onpeia SuyKkOMNON KaTd ypappy
2X. 10.4.a HAekTpoouykOAAnon e avriotaon.
HAEKTPOZYIKOAAHZEIZ ME HAEKTPIKO TO=0O
O1 NAekTPOCUYKOANADEIG UE TOEO BlakpivovTal O€:

¢ Autoyeveig. Ta TTpog CUYKOAANCN QVTIKEINEVO AEIWVOUV OTO OnuEia
OUYKOAANONG Pe TN BorBeia nAekTpIkoU TOEou. Madi ye autd AEILOVEI Kal PIa
BonBnTikn paRdog atrd 10 id10 PETAAAO, TTOU AKOUMTIA OTO ONUEIO CUYKOA-
Anong. Mg Tov TpOTTO QUTO YeiCel N KOIAOTNTA TTou dnuIoUpYEiTal JETAEU
TWV ETTIPAVEIWV, Ol OTTOIEG VIO TN OCUYKOAANCN TTPETTEI VO €X0UV KOTTEI AOEd.
To NAekTPODIO PTTOPE Va €XEI ETTEVOUC ATTO OKWPIWTIKES 1] CUANITTAVTIKEG
OUCIEG, yIO va aTToQEUYETAI N 0EEidWwaN Kal va atropakpuvovTal Ta oeidia,
TTOU PTTOPEI VO OXNUATIOTOUV OTO ONWEI0 ouvévwaong Twv PNETAAAwY. OTav
TO NAeKTPOdIO €ival yUPvO, N GUANITTOVTIKA oudia TTPOCTIBETaI OTO OnuEio
TTOU OXNMOTICETAI TO TOEO, UE TN JOPPA OKOVNG, TTOU PIXVOUE KATA TN GU-
YKOAAnGN.

¢ Erepoveveic. Me autég yivetal cUYKOAANGN OPOYEVWV A UN PETAAAIKWV
KOMMOTIWV. TN METAEU TWV TEPAXIWV KOIVA TTPOG GUYKOAANCN €TTIQAVEIQ
XUVETOI €va €UTNKTOTEPO KPAMQ, TO OTTOIO TTPOCKOAAIETAI OTIG ETTIQPAVEI-
€G KAl OUVEVWVEI T PETOAANIKA KOPMATIA EIOXWPWVTAG OTO BIAKEVO, TTOU
UTTAPXEl ETOEU TOUG.
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To ouykpdTnua cuykOAAnong Z.P. (oxfua 10.4.B), atroteAeital: amo 1pI-
QOOIKO ETTAYWYIKO KIVNTAPO KAWPBOU, O OTT0I0G TTEPICTPEPEI TPIPATIKN GUY-
XPOoVvn YEVVATPIO PE BIEYEPON Kal YEQUPA avopBwang pe dIGdoUG TTupITiou.
dépel DIATALEIC TTPOCTACIAC TOU KIVNTAPA ATTO UTTEPPOPTION, OTTO TITWON
N éEANeiyn téong. ‘Exel oteyavornta IP 44, 10x0 kivnmpa 9,5 KW, tTepioxn
peUaTog ouykOAANong 25-380 A/ 30V, Taon xwpig goptio 10 + 100V.

Zx. 10.4.B SuykpdTnua ouykOAAnang ouvexous peuuarog (2.P).
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2uykO6AAnon MIG (Metal-Inert Gas, MétaAAo-Adpavég aépio).

Eival pia ouyxpovn pué6odog NAeKTPOOoUYKOAANGNG, n OTToia yia TNV TTpo-
oTacia Tou geTAAAOU aTTd TNV o&eidwan xpnaoipoTrolei adpavr agpia (HAIo
N apyo). Xpnaoipotrolei éva NAEKTPOdI0 aTTd TO iG10 TO METAANO HE TO TTPOG
OUYKOAANON Tepdyia. To NAEKTPODIO AEIVEI KOl TTAPEXEI TO ATTAITOUUEVO
TPOcBeTo PETAANO (OoXApa 10.4.y).

Adpavég
aéplo HAekTpodio

3~

Zx. 10.4.y ZuykoAAnon MIG

Zuyk6AAnon TIG (Tungsten-Inert Gas, BoA@pduio-ASpavég aépio)
Eivalr rapouoia pe tnv mponyouuevn (MIG), pe Tn diagopd o1 o€ auTh
XPNOIUOTTOIEITAI NAEKTPOBIO ATTO BOAPPAMIO HOVO YIO TO OXNUATIONO TOU
TOEOU KAl TO AVayYKaio yia TN GUYKOAANGN UAIKO TTapéxeTal atrd BondnTiknA
papdo, (oxnua 10.4.9).

Adpavég
aépio

M/Z

zx. 10.4.5 SuykéMnon TIG

O1 1poT101 GUYKOAANONGS MIG kai TIG xpnoiyoTrolouvTal ETTITUXWS OTIG
OUYKOAANCEIG PN C18NpoUXwV HETAAAWY (aAOUWIVIO, XOAKOG, puayyavio Kai
KpAuaTd Toug).



ElAIKESZ E®APMOrE: 381

AAANEZ MEOOAOI HAEKTPOZYIKOAAHZHZ

1. HAekTpoouyk6AAnonN UWNANG ouXVOTNTAG: XPNOIPEUEl OTN GUYKOA-
Anon cwARVwWYV KaTd yeveTelpa (KaTd Prkog pa@r). O utrd diaudpewaon
owARvag Tepva péoa atmo paouAad, 6TTou CUNTTIECOVTOI Kal EPXOVTal O€
ETTAPN 01 TTPOG CUYKOAANGON akpéG. To pedua uwnAng ouxvotnTag Ku-
KAOQOpEi 0TO CWANVA, yia va BepuavBouyV ETTAPKWG 01 TTPOG GUYKOAAN-
0N OKUEG KOl TTAPEXETAI O€ QUTOV, €iTe HEOW OANICBAIVOUCWYV ayWwYINwY
ETTAPWYV, EITE PE ETTAYWYI.

KarteuBuvon

Kivnong
owAnva

Peupa
OUYKOAANoNG

Mnvio
ETTAYWYNG

Alppetpara € eTTaywyng
KUKAO®OpPOUV JECT OTO CWARvVaA

Zx. 10.4.€ SuykoAAnon owAnvwy pe uwnAn ouxvornra. (LEBodog emaywyng)

2. HAekT1poOoUuyKOAANOEIG YE UTTEPNYXOUG: N PEBODOG QUTH TTPOCPEPETAI
yIQ T OUYKOAANGN AETTTWV PETAAAIKWY QUAAWY, EAGCUATWY | CUPPATWY
WG Kal BEPUOTTAACTIKWY UNIKWYV. H TTapeXOUEVN NAEKTPIKA EVEPYEIQ PETA-
TPETTETAI O€ KIVNTIKA TWV POopiwv TNG UANG Kal OTn OUVEXEIQ OE BEPUIKNA.

3. ZuykO6AAnon pe déoun nAekTpoviwv: atnpiletal oTnVv apxn TnNG HETa-
TPOTING TNG KIVATIKAG EVEPYEIAG TWV NAEKTPOVIWV 0€ BepudTNTA HECQ O€

KEVO.

4. YuykOAAnon pe akTiveg Aéiep: AEopun JOVOXPWHATIKOU QWTOG PEYA-
ANG 10XU0G XpNOIYOTIOIEITaI YIa TNV €KAUCT TNG avaykaiag BepudTnTag
yia cuykOAAnon.
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KoTaOoKEUOOTIKA OTOIXEIO NAEKTPOOUYKOAAOEWV

O1 unxavég nAekTPoOoUYKOAANONG JE avtioTaon Tapéxouv duvaTtoTnTa
puBuIoNG:

® TOU PEUPATOG OUYKOAANONG,

® NG dIdpKeIag oUYKOAANONG Kal

® Tng TTiEONG, TTOU £EAOKEITAl ATTO TA NAEKTPODIA.

2TIG NAEKTPOTUYKOAAACEIG TOEOU yIa TNV TTAPOXN Tou peUNATOG, XPNOl-
JoTToloUvTal:
4 CelyoGg KIvNTPa-yEVVATPIOG i
4 PETAOXNUATIOTEG O€ GUVOUATHO e avopBwTIKN dIATagn yia TTapoxn
>.P.

4 povogaaikoi M.Z. yia Tov uttoBIBacuod TG Taong Tou SIKTUOU aTTO
230 V o¢ 1doeig KATw Twv 50V (6plo aocpaAeiag).

To peupa ouykOAANoNG TTOIKIAAEL, avdAoya Pe Tn XPNOIUOTTOIOUMEVN
pEBOBO atmd 15 A péxpr 1500 A kai utropei va puBuieTal Katd BAuaTa n
ouvEXWG ME aAayn Ayewv aTnv £€000 PHETAOKNMOTIOTH.
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o——e
Z
NEPIAHWH
Z ® H nAektpdAuon cival £va @aivouevo, OTO OTTOIO Ta 16VTQ,
TTou UTTdpXouv pEoa o€ KATTolo dIdAupua i THyUa, TTpo-
oavaToAiovTal Kal Trnyaivouv oTa avTioToixa NAEKTpodIa,
otav péoa ammd 10 dIGAUpaA 1] TAYUO TTEPATEI OCUVEXEG NAE-
KTPIKO peUa.

® Mia atd TIg o dIadedOPEVES EQAPUOYES TNG NAEKTPOAUONG €ival N
ETTIPETAAAWGAN, N ME NAEKTPOXNMIKO TPOTTO ONAQdN ETTIPAVEIAKN ETTI-
KAAUWN evog HeTAAAOU e GANO, PE KUPIO OKOTTO TNV TTPOCTACIA TOU
atrod TNV o&eidwon.

® H avnidioBpwTIKr) TTpooTaCia yiveTal:

Q) YE PETAAAIKEG €TTIOTPWOEIS (YOABAVIOUOG)
B) pE PN METAANIKEG €TIOTPWOEIS (PWOPOPIWAN, NAEKTPOPOPTION,
NAEKTPOCTATIKO WEKATHO A BaPR).

® 5TIG NAeKTPOPETAANOUPYIKEG epyaaieg (TTapaywyn BepudtnTag yia
TAEN, aAAayr PHoP®NG Kal PETAROAN IBIOTATWY OTEPEWY, UYPWVY Kal
AEPiWV CWPATWYV) PEYAAN £QAPUOYT £XOUV Ol ETTAYWYIKOI QOUPVOI.
MNa N Asimoupyia Toug XpNOIPOTTIOIoUV TOOO TO QaIVOUEVO TGOUA,
000 Kal TO PAIVOUEVO TNG ETTAYWYNAG. AvAAoya PE T ouxvoTnTa TOU
PEeUPOTOG, YE TO OTTOIO AEITOUPYOUV, dlaKpivovTal O€:
— ETTAYWYIKOUG poUpvoug XaunAng auxvornrtag (50 Hz)
— ETTAYWYIKOUG poUpvoug uwnAng ouxvorntag (500-10.000 Hz)

® [ia Tn ouykOAAnon dUo cwudTwy YiveTal TOTTIKA BEpuavon oTa on-
MEio ouvévwang, MEXPI TG CWHATA VA TTAACTIKOTTOINBOUV 1 Kal va
ANilhoouv, evw ouvhnBwg aokeital Tautdxpova Trieon. H amaitouuevn
YO TO OKOTTO aUTO BePPOTNTA TTAPAYETAI PE NAEKTPIKO peUpa (nAe-
KTPOOUYKOAANGN).

® AvaAoya e ToV TPOTTO TTOU YivETal N NAEKTPOCUYKOAANGCT, SIOKPIVOULE:
— NAEKTPOOUYKOAANGCN e avTioTaon
— NAEKTPOTUYKOAANGN PE TOEO
— GAAeG PEBBOOUG NAEKTPOTUYKOAANCNG (TT.X. UWNANG auxvoTnTag,
— ME UTTEPNXOUG, UE DETUN NAEKTPOVIWY, JE OKTIVEG AEICEP).
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EPQTHZXZEIZ

. Ti gival NAeKTpOOUYKOAANDN;

1

. Moia Ta atraitoupeva UAIKA yia TV TTPayUaToTroinan NAeKTpoAuong;
. Avagépare peBodoug eTTIPETANAWONG.

. Th gival yaABaviouog;

. Mwg yivetar n nAektpooTatikh Baen; MNMoia Ta TTAEOVEKTAPATA TNG;

. Moia gival n apxn AeiItoupyiag Tou €TTaywYIKOU QOUpVOU;

. Ava@€paTe KOTNYOPIEG ETTAYWYIKWY QOUPVWV.

. Mola Ta TTAgovEKTAPATA TWV QOUPVWV HE ETTAYWYN;

. MNoia €idn nAekTpooUYKOAANCNG UE avTioTaoN JIAKPIVOULE;

o © 0o N o o b~ W DN

—_—

. Mg troioug TpdTToUG gival duvaTtd va GUYKOAANCOUNE e TOEO HETOAAIKG
TEPaXIQ;
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