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[TIPOAOIOZ

To BBAI0 autd arookorel va meplypayel TOUG VOUOUG KAl TNG EPAPUOYEQ
NG NAEKTPOAOYIAG KAl TOU QUTOMATIOMOU Ta Ortoia XpnoldorolouvTal ou-
XVQA OTIC £YKATAOTACELG YUENG KAl KALMATIONOU £€TOL, WOTE VA ATIOTEAEOCEL
€va gpyaAeio eupdabuvong Tou avtiotolxou pabnuatog twv T.E.E.

O1 ouyypageiq otevouv OTL TOOO 1 HAeKTpoAoyia 600 Kat ot Autoua-

TlIopol Oev eival kATl To 1OlaiTeEPA EUKOAO, KABWG ArOTEAOUV £va OXETIKA
OUVOETO £PAPUOCEVO TIEDIO TO OO0 OUWG PBPIOKEL EPAPUOYEG OE TIOA-
AouUg Topueig TG kaBnuepvhg CwNG.
3010 KATABARBONKE va mapouctacBouyv Ta dlapopa mapadeiyua-
AONUATIKEG OUVAPTAHOELS, aralteital povo n yvawon
KOV eVOlWV NG TpywvoueTpiag. Exel kata-
oTnV OOWN KAl OToV TPOTo Tapouciaong
G APeVOG va OUVOEOVTAL UE YVWOELG
ETEPOU ETIOIWKETAL N EUTTEOWOT
AOCKNOELG.

Upéva Tapadeiypara.

— AvakepaAaiwon.
— EpwTAOELG KAl YEVIKEG QOKNOELG TIOU APOPOUV OAO TO KEPAAQLO.
OL ouyypageig embupouv O0To ONUeEio auToO va euxaploTrioouv Bepuda

Yla TIG TIOAUTIUES CUUBOUAEG KAl TIAPATNPNOELG TOUG, TOUG K.K: ZTaupo la-
YKaAo, ZUuUBoulo Tou lMawdaywylkou lvotitoutou, MNEwpylo MamaBactAo-
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rnouAo, Kabnyntr tou E.M. MoAutexveiou kat MNMétpo XaAko, Kabnyntn
Aeutepopdbulag Exknaideuong. Emiong euxaplotouv Bepud Toug KK. NikO-
Aao Poldako kat OAuprio Aagpepuo 2uppBoulol Tou lMadaywykou lvoTitou-
TOU Yl TNV UMOOTNPLEN Kal TNV OuveEXN evBAPPUVON WOTE va OAOKANPwOE(
autd To BBAio. TEANOG, Beppég euxaploTieq opeilouv oTov KUPLo NikdAao
Aoteplddn, PIAOAoYO, kKal oTnV Kupia Kwvotavtiva AnuntpéAou Madnuarti-
K6, Kabnyntéq AeutepoBabuiag Exkmaideuong yia 1§ MOAUTIHEG CUUBOU-
A€G TOUG WG TIPOG TNV TEAIKNA LoP®T| Tou BIBAiou.

EAmtiCoupe 611 n peAétn autou Tou BiBAiou Ba Bonbroel Toug HabnTéQ
Twv T.E.E va pdbouv nAektpoAoyia kal QUTOMATIOUOUG UE ULKPY TIPOOTIA-
Bela Kat peyaAn katavénon g UANG.

OL ouyypagpeig
Mapia I'. lwavvidou, lwavvng Maraddkng kat NikoAaog Mavtadlng
2entéupplog 2001
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¢ BIQKOMENO) 570y 00

2€ aQuTo TO Kepdalalo Ba d06ouUv ol MPWTEC BACIKEG EVVOIEG TNG ETMIOTHUNG
ToU autouartiouoy. Me tnv oAokAnpwon Tou KepaAaiou, o uabntnig a &i-
val og Bgon:

v

v

D D N U NN

Na rieptypdgel Tt eival aUTORATIONOG KAl TIWG PTACAUE OTN CNUEPLVY
TEXVOAOYIiQ.

Na dlakpivel éva ocuotnua KAelOToU Bpodxou arod €va cuoTnua avol-
KTOU BpOxou.

Na yvwpiCel tTn dlapopd peTa&U ouvexoug pubulong kal pubulong
Ouo Béoewv (ON-OFF).

Na avagEépel Toug alobnTrnPEG KAl TOUG EVEPYOTIOINTEG TIOU XPNOLUO-
TIOLOUVTAL O £VA OUOTNUA QUTOUATOU EAEYXOU.

Na avagepel mapadeiypata NAEKTPIKWV, NAEKTPOVIKWYV, TIVEUUATIKOV
KAl UOPAUALK®WV QUTOUATIONMV.

Na ava@épel auTOPATIONOUG €YKATAOTACEWV WUENG Kal KALUATL-
ouou.

Na dlakpivel Ta CUCTHATA AUTOPATOU EAEYXOU e BAon TN XPNOLo-
TIOLOUEVN eVEPYELA (NAEKTPLKA, NAEKTPOVIKA, TIVEULATIKA, UOPAUAL-
KA, KTA.)
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1.1 H évvoia Tou autouariouou - lotopikn avadpoun

1.1.1 H évvoia Tou autouartiouou

Ot autopaTiopol €pxovTal va KaAUYOoUV KATOoLEG BACIKES, TEXVIKES, OLKOVO-
MIKEG 1) avBpwrilveg avaykeg. Mo CUYKEKPLUEVA, XpNnOLoTolouvTal yia:

e TNV QVTIKATAOTAOT TOU AVBPWOTIOU OE OPLOPEVEG TIANKTIKEG 1) ETIKIV-
duveg epyaoieg,

e TN BeATiwon NG MapaywylkdTNTAg, TNG NMOLGTNTAG Kal TNG artdodoong

NG NMapaywylkng dladikaoiag,

e TNV MAPOXY duvVATOHTNTAG OTOUG XELPLOTEG va TIPocapudlouv Ty Ta-
PAYWYN KE TETOLO TPOTIO WOTE VA ETUTUYXAVOUV TA KAAUTEPA ATTOTE-
Aéopata, eUKOAQ Kal ypryopa,

N BeATiwon ™¢ acPaAeiag ToU TIPOCWIILKOU,

Vv e€olkovounon evépyelag,

e TN MelwON TOU KOOTOUG £pYAOiag.

[Ma va gival Pkt n autdpatn enegepyacia evog mpoLldvTog anattou-
vTal dUo Bacika oTtowxeia (ZxAua 1.1):

[0 Hunxavn n n eykataoraon (tunua erne&epyaoiasg tou rnpotévrog)
0 O autouatiouodg n o EAeyxoq.

Avaueoa oe autd Ta dUO OTOLXEIO UTIApXEL Mia dueon oxeon aAAnAoe-
E4pTNong kat avtaAAayng ANPOPOPLWY TIOU ATALTOUVTAL YIA TNV EKTEAE-
On TOU €pYyou.

O xpdvog aAAG Kat 0 BaBuog duckoAiag evog épyou eEapTvTal anod:

[J To €idog ToU £pyou

[0 TO XaunAoTEPO N uPnAOTEPO BABUG TNG auTouaToroinong mou Ba
XpnotJorowmnBei.
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AuTouATIONOG

v 4

MPWTEG UAES » Mnxavn H TeAIKA TIpolovVTa

Zxnua 1.1. Aidypauua ocuvdeons unxaving Kai autouaTtiouou

1.1.2 loTopikn avadpoun

H xprion Twv autouatiopn®y XpovoAloyeital ard tnv apxatotnta. Amod tn
MEAETN TIOAQLOV LOTOPLKWV KELLEVWV TIPOKUTITEL OTL TIPWTOL OL apXaiol
‘EAANVEG Xpnoldoroinoav €va PnXaviouo TIPOKEIMEVOU va €AEYXOUV TN
oTdBuN vepou oe de&apevr). Turkd apadelypa autou ToU PUnNXaviouou ei-
val TO USPAUALKO PoAOL TTou paiveTal oto ZxNua 1.2. Apyotepq, oTa HECA
TOU TIPWTOU W.X. atwva, o Howvag o AAe€avopeus emvonoE Kal KATAOKEU-
ace TMOAAOUG autéuaToUg Unxaviououqg. Evag arnd toug nMAEov yvwoToug
gival auTog ToU XPNOLUOTIOBNKE Yla TO Avolyud Kal To KAEIoWo Tng mu-
Ang evoég vaou.

. T «—— XPOVIKEG
om UTTOBLALPETELG
€Kpong

Agiktng
Xpovou

M\wTtnpag

Zxnpa 1.2. To udpauAiko poAot
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["la TIOAAOUG alwVEG OTN OUVEXELQ, 1 TEXVOAOYia eixe va emudeiel pept-
K& a&loAoya emtelyuata oTo XWPO TOU autopatiopou. To 160 aiwva, o
OAANavd0og KopvnAiog NTpeuréA, mapouciace Evav Qutouaro pubuLoTn Bep-
uokpaoiac. To 170 awwva, o Denis Papin erivonoe TovV auTouato pubuloTn
rieonq Tou €iXe ePAPPOY OToUug aTHOAERNTEG. To 1769, o James Watt a-
VOKAAUYE TOV QUTONATO QPUYOKEVTPIKO puBuIOT TaxUTNTAg TWV ATHOMN-
xavawv, n pubuIoTn UE OPAIPEG, O OTI0I0G 1)TAV TO TPWTO AUTONATO CUCTHUA
TIOU £PAPUOCBNKE EUPEWG OTO XWEO NG PBounxaviag (Zxhua 1.3).

A&BnTag PuBuiotg

BaAapida
atyou

Zxnua 1.3. O quTouaTog PUYOKEVTPIKOG pUBULOTNG TaxUuTnTag Tou James Watt

‘Otav augdveTal n YWVIAKN TaxutnTa tTng Atpounxavng, auEavetat n
PUYOKEVTPOG dUvaun n omnoia woei TIg opaipeg nadlag m mpog ta £EW U a-
MOTEAECUA TO KAgiowo NG BaABidag kat Tn dlakory TG el06dou Tou a-
TUOU ard To AERNTA TIPOG TN MNXAVT), M€ CUVETELA TN MEIWON TNG YWVIAKAG
Taxutntag. Avtiotpoga, O0Tav n YWVIOKH Taxutnta sivat xaunArn, oL opai-
PEG KlvouvTal TPog Ta PEoQ, n BaABida avoiyel MeploodTEPO, UE ATIOTEAE-
OMa TNV €i0000 PEYAAUTEPNG TIOCOTNTAG ATHOU artd TO AERNTA TIPOG TN Un-
Xavr Kal TNV av&énon ndAl TG YWVIAKNG TaxUtnTag.

To 1765, 0 Pwoog unxavikog IBav MNouAlouvwe, emvonoe 1o ouoTnua
pUBuIoNg TNG OTABUNG vEPOU Oc aTpoAéBnTa (2xNHua 1.4). Me 1n B€puav-
On TOU VEPOU Kal Tn YETATPOTI Tou 0 atuod, KatéBawve n oTtdbun Tou ve-
pou. KatefaivovTag o MAWTNPAG UTIOXPEWVE TO TIWMA (MECW HOXA®DV) va
aropakpuveel artd tn B£omn EupPAgng Tou CTOUIOU TOU CWANVA TApoxXng
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vepoU, eEQ0PAAIfoVTaG £TOL TNV €L0PON TNG ATIAITOUNEVNG TTIOCOTNTAG VE-
pOoU OTOV ATUOAERNTA.

Eicodog
vEPOU

|

TEﬁoéoq
aTuou
Mompag ——mn

I—
\ J

Zxnua 1.4. PuBuiotng otabung vepou oe atuoAEpnta

'‘OAeG oL EPEUPEDELG TIOU eixav YiveEL OTO XWPO TOU QUTOUATIOMOU UEXPL
To 1868, BaciCovtav uévo otnv eurelpia. N’ autd Kal Ta CUCTAMATA TIOU
Kataokeualav PEXPL TOTE Ta OLEKPLVE aOTABELa KATA TN OLApKELA TNG A€l
Toupyiag toug. AnAadr), ToAAOL arPOBAETTOL TIAPAYOVTEG Urtopoucayv va
eMmdPACOUV O QUTA Kal va eMMMpPedoouV TnV odaAn Aettoupyia toug. O xel-
PLOTAG TNG UNXAVNAGQ ETIPETIE VA TNV ETURAETIEL WOTE VA YNV KATAOTPAPEL OE
MePIMTWOoN aoToxiag Tou CUCTHUATOG.

Tnv mepiodo ekeivn 0 BIOVEYKOAVTOKI QVETTTUEE TNV TIPOTN JABNUATIKN
Bewpia yUpw arnd TOUG AUTOPATOUG EAEYKTEG. ATIO TOTE KAl KUPIWG HEXPL
TNV €vap&n tou B’ MNMaykoopiou TIOAEUOU, ONUELWONKE ONUAVTLKY TIPO0d0G
OTOV TOMEQ TWV CUCTNUATWV AUTOUATOU €AEYXOU, XAPN O ETUOTHUOVEG,
onwg o Bode, o Black, o Nyquist, ol ortoiol gival oL BeUEAWTEG TWV OPWOVU-
MWV Bewplwv.

Katd tn didpkela tou B’ MNaykoopiou TIOAENOU, O TOUEAG TWV CUCTNUA-
TWV AUTOPATOU EAEYXOU TIOPOUCIOCcE ONUAVTIKA avarnTtuén kat Bprke epap-
MOYEG 01N BeATiwoN TWV OMALKWOV CUCTNUATWY, OTIWG OTOV AQUTOMATO OKO-
TEUTA TIUPOROAWY OTMAWYV, OTNV AUTOPATN TIAONYNON TWV AEPOCKAPOV Kal
OTO PAJLOEVTOTILIONO (aviXVEUOT)) KIVOUUEVWYV OTOXWV [E PaVTAp.

Me Tnv avantuén Twv NAEKTPOVIKOV UTMTOAOYIOT®OV, TA CUCTHUATA AUTO-
MATOU EAEYXOU €xouv eEeAixBel onuAVTIKA, WOTE N OTIOLAdYTIOTE ATIOKALON
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ard TNV KAVOVLKY AELTOUpYia TOU CUCTHUATOCG va YiveTal Queoa avTIANT
Kat n dopbwon TnG va yivetal oAU cuvtoud. Xwpig Ta CUCTAUATA auTo-
pATou eA€yxou dev Ba nTav duvath n KATACKEUR TUpauAwv, dlaoTnuo-
MAOIWV KTA., AAAA Kal TILO AnA®V EQAPUOY®DV TNG KABnuepvhg Cwng, OTIwG
givat T.X. 0 KAUATIONOG, TO NAEKTPIKO TIAUVINPLO POUXWYV, O NAEKTPIKOG
Beppooipwvag, N NAEKTPLKY TOOTIEPA, 1) SlEUBETNON TNG KUKAOpOpPIag Twv
OXNMATWV PE NAEKTPOVIKOUG ONUATOOOTEG KTA.

1.2 Zvuortnhuara avoikToU Kai KAgioTou 6pbxou

1.2.1 Zvorhuara eAéyxou

Zuotnua civai pia o1araén, i ouokeun, 1 éva mMARBog¢ ouoKkeuwv Kai dia-
TaEcwv ouVvIEdeuEVWY HETAEU TOUG £TOI WOTE va ammoTeAouv €va eviaio
ouvoAo. O EAeyxoc £XeL TNV €vvola NG puBUIoNG, TNG KaTeubuvong 1 NG
EVTOAOOOTNONG WOTE TO CUCTNMA VA EKTEAEL hia kaBoplopévn Aettoupyia.

Edv ouvdudooupe TIG dUO TIAPATIAVW E£VVOLEG TIPOKUTITEL N €vvola TOU
ouotiuatog eAgyxou. Eva cuotnua eA€yxou amoteAeital and £va mAntog
UAKWV, O1aTAEEWV Kal UNXAVIoOUWY TIOU £XOUV WG OTOXO0 TNV £rtiTeuén g
eMmBuPNTNQ Aettoupyiag (2xnua 1.5). Kébe ouotnua eAgyxou £xel pia eioo-
oo (N oteyepon) Kat wia €€odo (7 arokpLon).

To Yuyeio, o Beppooipwvag, TO TAUVTHPLO POUXWY, O KAIMATIONOG Kal
TIOAAG GAAQ, prtopouv va Bewpnbouv wg cuothpata. Eva napddetypa da-
Ta&ng eAéyxou eival o emAoyEag NG Bepuokpaciag oe Yuyeio, 1 oe TO-
OTLEPQ, 1) O€ BEPUOTIPWVA KTA.

Eicodog
(dieyepon)

E€odog

AT (amokplon)

Zxnua 1.5. Zxnuatiko dlaypauua evog ocuoTnuUaTog EAEyYXouU
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[X. % NAPAAEITMA 1
Avauua/oBnotiuo evog Aaurtnpea.

O ouvnBIOPEVOG NAEKTPIKOG OlaKOTTTNG, TIOU TIPOKAAEL TO Avapua 1) To ofn)-
OO €VOG AQUITTAPA, aroTeAel €va TOAU anAd mapadelyua CUOTHUATORG &-
AEyXOU. 2av €i0000 TOU CUOTAUATOG BewpoUue TO AvVOlyHa 1) TO KAEIOO
ToU (xelpokivnta i pe mn Bonbela karmowag AAANG CUOKEUNG). SUVENWMG N &i-
0000¢ £xel OUO JlaKeKPLUEVEG KaTaoTAaoelg Tou dlakortn, ON kat OFF. H
£€000¢ TOU OUCTAUATOG €ival n UTapEn 1) OXL Tou PWTOG, (ZxNua 1.6).

220 Va.c.

Eicodog I E£080¢
(6¢on ON/OFF — S| L —®  (Aaurtipag
ToU dlakorm S) Qvaupévog/opnoTog)

I
I
I
I
I
2xnua 1.6. AnTAO ouotnua eAEyxou Ue dlaKOTITN Kal Aaurrtnpa

T, X: MAPAAEIrMA 2
PuBuion Bepuokpaciag.

‘Eva agpdBeppo, ou eAEyXeTal arnd BepUoOTATN O OT10iog PUBLICEL TN Bep-
MOKpaoia evog XWpPou, aroTeAel Eva armAd cUoTnua AEYXOU. 2Zav 0000
TOU OUCTAUATOG Bewpoupe TN Bepuokpacia avapopdg (.. 25°C) n onoia
npoodlopiletal pe TNV KATAAANAN pubulon Tou BepuooTdtn. Zav ££odo Be-
wPOULE TNV TIPAYUATLIKN BEpOKPACia TOU XWpou (Zxnua 1.7).

‘Otav og pia 0edOUEVN XPOVLIKY) OTLYUN N BEPUOKPATIa TOU XWPEOU TIECEL
KATWw and auTthyv TIou eixaue opioel apxXikd, TéTe autrn n LETABOAR YyiveTal
QVTIANTTY and 10 BEPUOOTATN, O OToiog BETEL O AclToUupyia To agpdBep-
po. MOALG n BeppoKkpaoia Tou Xwpou pBAcel kAl TIAAL 0Ta MIBUPNTA eTtire-
00, TOTE JIAKOTITETAL QUTOPATA 1 AELTOUPYia Tou agpbBepuou.
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200Tnua eEAEYXOU
(AepbdBeppo e BeppooTaTn)

|
|
Ls |
| ‘
| — | E€odog )
I—»(n Bepuokpacia
9" — XWpPOou)
(o |:— |
|
|

Zxnua 1.7. 20otnua eAEyxou Tou agpdBepLoU UE BEpUOOTATN

Eioodoqg
(n Beppokpacia
puBuLoNG TOoU
BeppooTatn)

1.2.2 Ta&ivéunon twv ouoTnuATtwv eAyxou

Ta 2uothiuara Autouatou EAEyxou (ZAE) dlakpivovtal oe SUO HEYAAEQ
KaTnyopieg:

e OUOTHMATA AQUTOUATOU EAEYXOU avoIKTOU Bp6xoU 11 cuoTnUATA XW-
pic avadpaon (open-loop systems),

e OUOCTHMNATA AQUTOMNATOU €AEyXOU KAgIOTOU Bpoxou 1) cuoTnuara Ue
avaopaon (closed-loop systems).

270 oUOTNUA AQUTOPATOU EAEYXOU AVOIKTOU BpodxXou n eicodog eival a-
ve&aptnTn g €§6dou Tou, (2xAua 1.8), evd 0TO CUOTNUA KAELOTOU PBPo-
XOU, N €l0000¢ ouykpiveTal pe tnv €§066 Tou, (Zxnua 1.9).

Karolwot e&wyeveig napayovteg emdpouv OTO CUCTNUA dlaTapdooco-
vTag Tn Acttoupyia tou. Autol ol e€wyeveig mapayovteg ovoudlovtal “ola-
Tapaxeeg”.

Edav ol dlatapax€g oTo cuoTnua eival ouxveg 1 arpOPBAETITEG TIPETIEL va
TIAPAKOAOUBEITAL CUVEXWG N METABOAT TNG TIPAYMATLKAG TIUNG OTNnV £€£0d0
TOU Kal €’ OO0V £XOUUE HEYAAEG ATAITAOELG ard Tn AElToupyia ToU Ou-
OTHMATOG, TOTE gival TTAEOV amMapaitnT™n n avadpaon Tou CUCTHUATOG.

Edv o dvBpwriog avaAdpel va eKTEAEDEL TIG EpYAOIEQ UETONONG, OUYKPL-
ongG Kal pubuLong, T6te 0 EAeyX0Q eival xelpokivntog, (Zxnua 1.10). Edv 6-
HwG 0 AvBpwrtog avTikataotabei and pia edkn cuokeun n oroia Ba avaAd-
Bel va ekTteAEoEL TIQ iDlEC AKPLBWG epyaoieg, TOTE 0 EAeyxoq eival autdua-
TOG Kal TIPOKUTTTEL £VA AUTOUATA EAEYXOUEVO oUOTNUA, 1 €va oUuoTnua au-
TOUATOU eAEYXOU KAEIOTOU Bpdxou, NN ouotnua ue avadpaon, Zxnua 1.9.

Ta avolkTa ouoTHUaTa autoudTou eAEyxou epapuolovTal OTIG TIaPaKAa-
TW TEPUTTWOELG:
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[0 'Otav ol YeETABOAEG TWV dlATAPAXWYV, TIOU £MOPOUV OTN AELTOUpPYia
TOU OUOTNMATOG, eival apeAntéeg (M.X. N Uikpn augoueiwon tng Ta-
ong Tou OIKTUOU dev emmnpeddlel Tn AELToupyia TG TooTLEPAG 1) TOU
AQUITTHPA).

[J 'Otav oto ocuotnua ermdpd HoVo £vag CUYKEKPLUEVOCS TUMOCS dlaTa-
paxng o oroiog eival yvwoTtog, 6cov apopd To €id0og Kal Tnv ropeia
TOU (TL.X. OL QUEOUELWOELG TNG TAONG TOU OLKTUOU).

[0 'Otav ol dlatapaxeg mou eugpaviovral oto ouoTnua eival omnavieg
(r.X. n aropuBuLon TOU TPOYPAUUATIOTY) TOU TIAUVTNPIOoU).

Ta kAelota ouoTnuUATa AQUTOUATOU EAEyXOU €papuolovTal OTIC TEPL-
TITWOELG OTIOU OL dlATAPAXEG TIOU EMIOPOUV OTO CUOTNUA dlapEPOUV TOOO
0TO €id0g, 600 Kal 0To peEyebog (m.X. n ouxvoTnTta TOU AVOlyMATOG TNG
nopTag Tou Yuyeiou, n PETABOAN NG Beppokpaciag Tou TEPPAAAOVTOG,
KTA.).

Alatapaxeg

EAeykng
Eicodoq — (n PuBuiotng  —w 2UoTtnua — EE000Q
N AvTIOTaBULOTNG)

Zxnua 1.8. ZUotnua autoudTou EAEYXOU avolKToU Booxou

Awatapayn
SPAAUa e *
SUYKPLTAG i
Eicodog —+>®—> EAeykTAg > 2UoTnua - EE000G

Avadpaon

/

Metatpomnéag -

Zxnua 1.9. 200tnua QuToudTou EAEYXOU KAELOTOU Booxou
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Embuunt ‘Opyavo

I HETENONG
, 9
OgpuooTatng | Ogpuooipwvag
(EAeYKTNQ) | 7/ (ouotnua)
~ / / ,
PuBpLon ?N{ 4,7 Mpaypatiky
e TIr
\\{gﬁ I KN SUYKPLON TIHOV
* s ————— EMBUPNTAG - TIPAYHATIKAG
A N ( nm pay ng)

Zxnua 1.10. Xelpokivntog EAEYX0G O oUOTNUA EAEYXOU KAEIOTOU BpoxoU

m, X: MAPAAEITMA 3

Mia TooTiEpa aroTeAEl Eva CUOTNUA EAEYXOU AVOLKTOU BPdXouU DLOTL EAEY-
XETAL pOvov ard &va xpovodlakémtn. O xpdvog rou aratreitat ya va yn-
Bel KaAd €va TooT, eival Bépa Tou Xprotn (o omoiog dev anoteAel HEPOG
TOU CUCTAUATOG). Ard Tn OTLYWN) TIou Ba apyxioel va PHeTPA 0 XpoOvog Ynoi-
MATOG TOU TOOT, OgV UTIAPXEL TIAEOV KAVEVAG ATIOAUTWG EAEYXOG OTO OU-
otnua. AnAadr, eav oto TéEAog NG dladlkaoiag rnapatnpnBei, eite O6TL TO
TOOT BYNKE HOOYNUEVO, €iTE OTL BYAKE KAUEVO, TOTE TO UOVO TIOU UTTOPEL
va Yyivel, ival pia vea pubulomn tou Xpovoodlakortn (e Béon tnv mponyou-
JEvVN eumelpia), TPOoKeEVOU va emiteuxbel To KAAUTEPO dUVATO ATIOTEAE-
oua. Me arAa Adyla, dev undpxel Kavévag TpOrog autopatng ddvpbwong
NG BepuoKPACiag TOU CUCTAPATOG KABOAN TN SldpKeLa TOU YPnoipaTog Tou
TOOT.

. X- MAPAAEITMA 4

To mAuvTApLO pouXwv eival éva cUotnua eAéyxou avolktou PBpoxou. O
PUBULOTAG TOU TTAUVTNPIOU gival €vacg mooypauuaTtioTrii¢ o oroiog odnyei
TO TIAUVTNPLO WOTE va eKTEAEL [ia oelpd amnod Asttoupyieg: apoxr 1 dlaKo-
T) VEPOU, TIAPOXT) AroPPUTIAVTIKOU, TIEPLOTPOPT TOU KAdOU, ANy TaxU-
TNTAG TIEPLOTPOPNHG ToUu KAdoU, oTauatnua, aviAnon. To TAUVTAPLO EKTE-
A&l TIG eVTOAEG, TIOU TTAipVEL ATIO TOV TIPOYPAUUATLOTY, KE BAON TO TIPOKA-
Boplouevo and Tov KATAOKEUAOTA TIPOYPAUUA, XWPIG va emmpealeTtal arno
NV KaBapdTNTA 1] UN TWV POUXWV 1) artd TNV rnocdTNTA TOUG.
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AN TapadeiyuaTa cucTNUATWY EAEYXOU AVOLKTOU Bpdxou eival To a-
oavoeép, To EunvnTnEL, N NAEKTPLKY kouliva, KTA.

. X: NMAPAAEIrMA 5

O Bepuooipwvag eival ouoTnua QuToUdTou EAEYXOU KAELOTOU Bpdxou
(2xAua 1.11). H eiocodoc¢ tou ouotnuarog sival n ermbuuntn Bepuokpacia
Tou vepou. To ouotnua apou AdBel TV eVvIOAR evepyortiolel Karola dAAa
oTolXEla TIOU CUMUETEXOUV C° auTrv Tn dlepyacia (oTnv MPOKELUEVN Tiepi-
TITWON, TOV KAUOTAPA 1) TNV NAEKTPLKY) avTioTaon). H £€§0dog Tou cuoTAua-
TOG €ival n TPAYUATIKY BepUoKpacia Tou vepou.

Mpokelpgvou n Bepuokpaocia eE6O0U Tou vepou va dlatnpeitatl ota embu-
uNTA ertirmeda, umtapxel €vag BEPUOOTATNG O OT0Iog AEITOUPYEL WG EAEYKTNC
1 pubBuiotng. ETopevwg o Bepuocipwvag wg oUoTNHA AUTOUATOU EAEYYXOU
rnepAapBavel: Evav eAeyKTn oTnV €i00d06 Tou, e TOV OTToio pubuideTal n ert-
BuunTn BepuoKpPAsia TOU VEPOU KAl &va Opyavo UETPNnonG otnv £50d6 tou
TIou OEiXVEL TNV TIPAYUATIKY TN TNG Bepuokpaciag eE6Gd0U Tou vepou.

Edv unoBeocoupe OTL puBpiCoupe Tnv embuuntn Bepuokpaciao Tou ve-
pou, 1.X. otoug 60°C, Kkal aPriooupe 10 Bepuocipwva va SoUAEPEL HOVOQ
Tou, TOTE, eival TBavé n Bepuokpacia otnv €£006 Tou va unv eivat idla pe
NV erBuunTn. Emouévwg, e€wyeveic napdyovteg, ol dlatapaxec enédpa-
oav oTov Bepuocipwva dlaTapdooovTtag Tn Asltoupyia Tou (M.X. €l0pon
KpUou vepoU).

Edv oL datapaxég eival ouxveg tote Ba mpérel va rapakoAouBeital
ouvexXwg n €EEAIEN NG Topeiag TNG TPAYMATIKNG TG (oTnv £€000), Kal
€’ 000V €X0OUlE UEYAAEG AMAITAOELG amd TN AsLToupyia TOU CUOTAHUATOG,
TOTE eival AoV anapaitnTn n Xenon tg avadpeaong ya mn BeATiwon tng.
O €Aeyxog TAEOV eival AUTOPATOG KAl TIPOKUTITEL EVA QUTOUATA EAEYXOLE-
Vo oUoTnua, | £va oUoTnua QUTOUATOU EAEYXOU KAEIOTOU Bodyxou.

Eicodog tou ‘E€od0¢g Tou

OUOTNUATOG o ’ o ) OUOTAMATOG
eppooTaTng epHocipwvag -
(eAeyKTNQ) (ovotnua)

A

Zxnua 1.11. O Bepuooipwvag oav oUCTNUA QUTOLATOU EAEYXOU KAELOTOU BooxoU
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™, X: NMAPAAEIrMA 6
EAeyxog Bepuokpaoiag Yuyeiou o€ KAELOTO oUuoTNUA

To 2xfua 1.12 nepypdgel dlOYPAUUATIKA TN AEITOUPYIA TOU NAEKTPLKOU
Yuyeiou. Me 1 Bonbela wag dataéng smAoyng Bepuokpaoiac (i emAo-
véa Bepuokpaociag), eTAEYOUUE TNV eMBUUNTY BepUoKpacia, £0TwW TOUG
3°C. AuTr) n EVTOATY], UE TN HOPPN €VOC NAEKTPIKOU ONuaTtog, odnyeital oe
Mia diata&n ouykplong, To OUYkpITH. EKel ouyKkpiveTal pe TNV mpayuaTik
Bepuokpacia Tou Yuyeiou (onua otnv €£000 TOU CUCTAUATOG), N oroia &-
XEL LETPNOEL aro éva BepuoueTPO.

‘Otav n embuuntn Beppokpacia eival idla pye tnv TMPayuatikn, T0TE N
dlaPopd, TouU TIPOKUTITEL Ao TN OUYKPELON, €ival UNdEVIKN, KAl TO CUCTNUA
(to Yuyeio) Aettoupyei kavovikd Kat dev xpelaletal va yivel kapia dlopbw-
on. Eav 6pwg, HeTA TN CUYKPLON, TIPOKUWEL KArtola dlagopd (OPpAaAuQ) pe-
Ta&U Twv OUO TIHWV Beppokpaciag tTng emMBUUNTNG KAl TNG TIPAYMATIKAG,
TO6TE TO ONUA OPAAUATOG odnyeital otov eAcykTn. EKel, apou urnooTtel TNV
KatdAAnAn dlepyaoia (r.x. evioyxuon), dloxetevetal 0To cuotnua Yugng
Kat yivetal n dépbwon tng Beplokpaciag.

o
BepUOKPAsia

Yuyeiou

-

ermAoyng |
Beppokpaciaq Alatagn .
- Emhoyng :—>®—> PuBuIOTAG (ZUOTu;zZElfL'JEnQ)

1
|
1

Eméupnt Oepuokpaociag | N EAeykmg : EE050G

Bepuokpacia | |
Eioodog | |
| |
1 -
1 1
| |
1 1

Autépatog

OepUOPETPO B

Zxnua 1.12. KAeioto ouotnua eAEyxou Bepuokpaocias Yyuyeiou

T, X: MAPAAEITMA 6
EAeyxoc¢ Tn¢ otdbunc vepou oc deEauevn Ue oUOTNUA KAEIOTOU BoOXOU.

‘Otav n deEapevr eival adela (evm Tapapevel KAELOTN N €£000G), TO PAOTEP
Bpioketal xapunAd peca o QUTAV e ArOTEAEOUA va eival TEAEIWG AVOLKTO
TO OTOWIO TOU CWAARVA TIOU TPOPOdOTEL e vepd Tn degapevn, (2xnua 1.13).
‘Otav yeuioel n de€apevr, To GAOTEP avePaivel kal O UNXAVIOUOG EUPPa-
&ng, ToU €ival OTEPEWUEVOG OTO OTEAEXOG TOU, PPACOEL OTABIOKA TO OTO-
MLO TOU OWANVA UEXPL VA OTAUATAHCEL N TIAPOXT) vEPOoU oTn de€auevn.
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Eicodog

vepoU :
A

E&odog
vepou
A8 I

2xnua 1.13. [MAnpwon de€auevng e vepo e ™ Bonbeia evog PAOTEL

1.3 Pu6uion ouvexng kai pubuion duo Bsocwv (ON-OFF)

‘Eotw 6TL 0¢ €va KAEIOTO OUCTNUA QUTOPATOU EAEYXOU, TI.X. €va Yuyeio, n
TIPAYUATIKY) BEPUOKPACia, o Wia dedouEvn XPOVIKA OTLYUR, eival dlapope-
TIK arod Tnv ermbuuntA. Auth n dlapopd YUETAEU TIPAYUATLKNG KAl ETIIBUMN-
TAQ Bepuokpaciag ovoudleTal opaAua.

Me molo TpoMO, propei va dlopbwbel To cuotnua 6tTav mapouclacdei
opAAua OTn AelToupyia Tou Kal Tola €ival n kaAutepn duvatrn UEB0dOQ
TIOU TIPETIEL VA XPNOLUOTIOMBEL;

H ugbodog eAgyxou Tou epapudleTal 0To cUoTNUA TPocdlopideTal amno
TO OPAAUA CUVOUACUEVO WE TO OlOPBWTIKO ONua TIOU OTEAVEL O EAEYKTNG
OTO TEAIKO OTOLXEIDO EAEYYXOU (EVEPYOTIOINTT).

OL Baoikeg KaTnyopieg HeBOdWV eAEYXOU gival OUO: O OlAKEKOUUEVOG &-
Aeyxog (discontinuous control) kat o ouvexng EAeyxog (continuous control).
2TO OLAKEKOUUEVO EAEYXO, TO oUOTNUA PUBUIZETAL TIPOOSEUTIKA (1 KATA
Babuideg), ev O0TO ouvexT EAeYXO pubuifeTal cuveXWS KAl UMopei va ma-
PEL OTIOLAONATIOTE TIUA PETAEU TWV OUO akpaiwv BEoewv. Q¢ napadeiypata
OUVEXOUG EAEYXOU UTTOPOUV va avagpepbouv Ta akdAouba:

[0 Mia BaABida, uropei va midpel oroladnroTe BEon, arnod TeAeiwg avol-
KT UEXPL TEAEIWG KAELOTN.

[0 ‘Evag Kivnmpag, Uropel va pubuloTel oe orolodnrnoTe aplBud otpo-
PV PETAEU TwV dUO opiwv TaXUTNTAG: TIOAU XAUNAEG OTPOPEG Kal
TIOAU UUPNAEG.
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Mia repitwon Tou SlaKEKOUPEVOU EAEYXOU gival 0 EAcyxo¢ OUo BEoe-
wv, N n puButon ON-OFF (two-step control). Me auth T péBodo To ouoTn-
Ma propei va napel povo TIg dUo akpaieg BE€oelg pubuiong.

[0 H BaABida, A Ba eival TeAeing avolkTr) (ON), 1) Ba eival TeAeiwg KAEL-
ot (OFF).

[0 O nAekTplkdg dlakdmINg A Ba eival avolktog (OFF), 1 Ba eival KAel-
o16¢ (ON), ordte Kal 0 Aaurthpag rou avapépdnke oto Mapddery-
pa 1 8a eivar avappévog (ON) ) ofnotog (OFF), avtiotowa.

[0 H nAektpwn avtiotacon g tooTiepag (1) Tou Bepuocieowva) 1 a
Tpopodoteital and peupa (ON) ) dev Ba TpopodoTteital (OFF).

H puBuion duo B€oewv epapuodleTal OTa CUOTNUATA KALLATIOMOU, OTa
Yuyeia, oToug BepUOCiPpUVEG KAl 0 TIOAAEG AKOUN TIEPTTWOELG. To Bact-
KO NAEKTPIKO €EQPTNUA TIOU XPNOLUOTIOLEITAL O AUTA TA CUCTAHUATA WOTE
va petapouv ard ) 6€on ON otn 8€on OFF eival o nAeKTpovouog.

H uéebodog eAéyxou ON/OFF eival moloTikd katwtepn ard mn PEBodo
ouvexoug eAEyxou, yla Blounxavikr xpnon, aAAa map’ 6Aa autd eEako-
AouBei va xpnotluoroleital euputaTta AOYw Tou XaunAou Tng KOOTOUG.

1.4 Ta 6aoikad puépn evog OUCTRUATOG EAEYXOU

'‘OAa Ta ouoTNuUATa AUTOUATOU EAEYXOU TIEPIANAUBAVOUV TNV EAEYXOUEVN UN-
xavn (n v eykaraoraon), kat To TUNua eAEyxou (n Tou autouatiouou). To
oUoTnUa aQuToUATOoU EAEYXOU €XEL TNV IKAVOTNTA VA dlopBrvel autduata (a-
MO POVO TOU) TN AELTOUPYIa TOU CUUPWVA HE KATIOLO TIPOKABOPLOUEVO TTIBU-
UNTO TPOTO. Eva oUoTNUa auToUATou EAEYXOU TIPETEL Va eival o€ BEon:

[0 va AapBavel otnv €icodd Tou ta dlagopa onuata ) dedouéva,

[0 va ta eneepyaletal OUPPWVA UE KATIOOV TIPOKABOPLOUEVO ETIIBU-
uUNTO TPOTIO,

[ va rapéxel otnv €€000 TOU TO AMOTEAECNA AUTNG TNG ene€epyaoiag
kal va ernpeadel Tn dladlkaoia mapaywyng Tou MpoLovTog.

To tunua eAgyxou, Zxnua 1.14, oe éva MARpPeg ocUOTNUA AUTOUATOU &-
A€yxou, aroteAeital and 1a £ENG emi pE€poUG TUHUATA:
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Mnxavn
A

I Tuua |
| y &€lo00dou : —_———————— — — |
| I

| I
: Alcbntpeg | : Evepyormointég |
| ' | '
| ' | A '
| [ I I
| [ I I
| | Movadeg mpooappoyng | | T —
| TWV ONUATWYV £106O0U | | |
| :
____________ I I
I Tunpa [ | ‘EA&YXO0Q 1OXUOG |
| enegepyaoiag [ | |
I OedoUEVWV Y [ | (Movada I
' ' ' TPOCAPHOYIG |
| Enegepyaotnq [ | TV ONpATWY I
: Kal MPOYPAUa I I eEodou) I

|

| A [ I Tunpa e€od0u |
|  J [ R
| |
| AldAoyog | £
| avBpwIou-UNxavng | Mpog 10
I ——— [ Tunua eAéyxou diktuo

Zxnua 1.14. Tunua eA€yxou evog ouoTHUATOG

e To Tunua €106dou 1O oToio eKTEAEl TN Anyn decdoucvwv (data
acquisition) kai ieplAapuBavet:
a) Toug aloBnTNPEGS Kal
8) TIG LovAdEG MPOCAPLOYNG KAl UETATPOITNG TWV CNUATWY ELCOOOU.

o To tunua erme€epyaociag dedopuévwy (data processing). NeplhauBavel
evav ereepyaotn o oroiog aroteAei T Bacikn povada eneEepya-
olag Twv MANPoOPOPIWYV, To rModypauua erneEepyaoiag SedoUEVWY Kal
ToV OlaAoyo avBpwriou - unxavng (man-machine dialogue).

[0 To tunua €€600u 10 oroio replAapBavet:
a) tov EAgyxo loxuog (power control), BAcIkEG LOVADEG TOU OTtoiou
€ival ol CUOKEUEG EAEYXOU KAl N Lovada rmpooapuoyns Twv onuaTtwyv
e&doou Kkal
6) TOoUuG evepYOTTOINTEG.
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[0 To diktuo avalaupdvel Tnv PeTadoon Twv enefepyacuevwy onua-
Twv o€ AAAOUG SLaPOPETIKOUG XWPEOUG Yla Taparnepa eneEepyacia
(kataxwpnon dedouévwv Aettoupyiag, evepyoroinon GAAwv ouoTn-
MATWV, KTA.)

1.5 AI100nTRpEG, CUOKEUEG EAEYXOU, EVEPYOITOINTEG

1.5.1 Aio6ntnpeg

Ot aiobntnpec n atobntnpla orolxeia (sensors) eival CUOKEUEG 1) OLATAEELG
Ol OTI0lEG €XOUV eVOWMATWOEL eMAvw oTn Pnxavn eneepyaciag Tou mpol-
OVTOG Yla TNV avixveuon, TNV kKataypaer, Tn UETPENON Kal Tn HeETAPopd
otn uovada ene€epyaoiac dedouEvwy GAWV TWV TIANPOPOPLLV TIOU EXOUV
OX€omn Ue TNV Katdotaon Aeltoupyiag Tou EAEYXOUEVOU CUCTAHUATOG.

Ol aloBnTrpeg LETATPETOUV £va PUOIKO PEYEBOG (PWTELVO OTua, Unxa-
VIKO onua, Bepuokpaoia, uypaoia, tieon, pon, BEon, Kivnon, KTA.) o€ nAe-
KTPLKO ONa, 1 o€ USPAUAILKY| Ttieon, 1) Tiieon a€pog KTA.

H erAoyr Tou KAtaAANAOTEPOU TUTOU aloBnTnpeiou €xel Gueon oxeEon
pe TO €id0G TOU HETPOUPEVOU PEYEBOUG KAl TOV TPOTO AeLToupyiag TNng
dlata&ng autouatiopou.

EvOelKTIKA avapEpovTal LEPLIKOL TUTIOL ALGBNTHPWV:

» AloBntrpe¢ Bepuokpaociag: OepuoueTpa, Bepuootolxeia, Bepuiotop,
BepuooTaTeg (aoPaAeiag, peuoToU XAUNANG kat UPnAng tTéong, eow-
TEPLKOU Kal EEWTEPIKOU XWPOU, AEPIOU, NAEKTPOVLIKOL, e DIUETAAALKO
¢Aaopua), BepooTATIKEG BAABIOES KTA.

» Alo6ntnpeg ricong: NMeCooTATEG 1) TIPECOOTATEG EAEYXOU (Tieong u-
YPWV, AadloU O0€ CUMTIEOTNH, SLAPOPIKNAG TIieong agpa 1) oe agpayw-
YO), pUBUOTIKEG BaABideg mieong yia tnv armdAutn 1 TN OLAPOPLKN
nieon.
» AloBntnpeg nukvotnTag: NMUKVOUETPA (LETPOUV KAl EAEYXOUV TNV TU-
KvOTNTQ).
» Al06Bntnpec enaeng: oplakoi OlakomTeg 11 optodlakorTeg  (limit
switches) ot oroiol evepyorolouvTal AUECWS POALG EABOUV OE emMagn e
KATTIOLO AVTIKE[UEVO.
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AloBnTrpeg avixveuong Bgong: EMAywYIKOL 1 XwENTIKO[ OlAKOMTEG
rnpoogyyiong (inductive/capacitive solid-state proximity switches). Xpn-
OLUOTIOLOUVTAL OTIG TIEPUTTMWOELG OTIOU N avixveuon aralteital va yivel
XWpIg enagn, 1 6rou anatteital TaxutaTtog pubudg avixveuong avtl-
KEWWEVWY, 1] O KATIOLO SUOKOAO TIEPIRAAAOV.

» dwTo-NAeKTPIKOI AVIXVEUTEG (photo-electric detectors). Xpnoluorolou-
vTal oUVHBWS yla avixveuon Tng Tapouciag avTtikelwévwy Tou PBpi-
OKOVTAL O€ arooTaon PeyaAUTePN ar’ AQUTAY TIOU UTTOPEL va aviyxveu-
o€l €vag EMaywylkog alobntrpag.

AloBNTNPEG aviXVeUuTEG TaxutnTag (speed detectors). Xpnoyuomolou-
VTAL YA TN LETATPOTI YPOUMIKNG 1| TIEPLOTPOPIKAG TaxXUTNTAG OFE 1-
AEKTPLKO OTua.

lMeptotpopikoi diakorTeq (rotary switches 11 encoders) oL oroiol avi-
XveUOUV OLApopa PpUOIKA HEYEDN Kal TTapdyouv oTtnyv £€£080 Toug O¢-
oougva o€ Yneplakn Lopen.

1.5.2 SUOKeUEG Kal OToIXEid TOU OUOTRUATOG EAEYXOU

Ol KUpLEG OUCKEUEG KAl OTOLXEIO TOU OCUCTAUATOG AUTOUATOU EAEYYXOU gival:

A O ouykpitnic (comparator) 11 diataén UETPNONG TOU OPAALATOG (error
detector). Aivel oTnv €£000 ToU €va ONua TO oTtoio eival avaAoyo Tpog
™ Slapopd Twv dUo oNUATWY TIoU SEXETAL OTNV €(0080 TOU (e=e,-6,).
Eival ouvnBwg €vag TEAEOTIKOG EVIOXUTNG N £va ArAd TIOTEVOLOUETPO.

A Ta oroixeia avatpopoddtnong. Eival ocuvhBwg uetartporneicg-uetTal-
Aakteg-ueTPNTEG (transducers) ot oroiol uetpave TO onua e§o6d0u
KOl TO UETATPETIOUV O AVTIOTOLXO NAEKTPIKO onua. O HETAAAAKTING
TIOU XPNOLUOTIOLEITAL TLX. YIA TN PETPNON TNG OTABUNG UYpou OE de-
Eapevn eival €vag TIUKVWTAG TOU OTIoiou 0 €vag omALouog eival Kivn-
T6G ev 0 AANOG eival oTtaBepdg. 'OTav TO EMOTPEPOV CHUA arod TV
€€000 (UypO) aoknoel TieoNn MAVW OTOV KIVNTO OMALOUO, TOTE au-
T6G peTaTortideTal UE ATIOTEAECUA TN UETABOAN TNG XWENTIKOTNTAG
KAl TNV Mapaywyr) avtioTolXou NAEKTPIKOU CAUATOG ToU KateuBuve-
TaL TIPog T deUTePN £i0000 TOU CUYKPLTH.

A O uovadeg evioxuong N evioxutég (amplifiers) Twv acBevov onua-
TwV, TIOU TIPOEpYovTal arod Tnv €000 TOU OUYKPLTA.
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A O1 eAeykTEQ (controllers) ol omoiol €TIKOWVWVOUV AUECA UE TO EAEY-
XOUEVO OUCTNUA KAl TOU ETIRAAAOUV TIC UETABOAEG OTN CUUTEPLPO-
pa Aettoupyiag tou, avadAoya pe TO HEYEBOG TOU OPAAUATOG TIOU
AapBavetal and v €€000 Tou eAeYKTN. Ol EAEYKTEG UITOPOUV TL.X.
va au€avouv 1 va PELwVOoUV TIG TACEIG TWV KVNTHPwWV, va avoiyouv
N va KAgivouv UOPAUALKEG 1] TIVEUNATIKES BAABIOEG KTA.

Q¢ mapadeilyuata CUCKEUMY EAEYXOU UTOPOUV va avagpepBouv:

[0 SUOKEUEG EAEYXOU ponG (LETPOUV KAl EAEYXOUV TN por) uypou N aé-
Pq).

[J ZUOKEUEG eA€yxou oTABuUnG (UETPOUV Kal eAEyyouv Tn oTtdbun u-
YpoU pe MAwTNpa 1) ue Bpaxiova n pe nAeKTpodLa).

[ SUOKEUEG EAEYXOU TNG OXETIKNG Uypaoiag Tou agpa (LeTpouV Kal &-
AEYXOUV TNV Uypacia Tou agpa oTo XWPO 1) € agpaywyo).

[] ZUOKEUEG eAEyXOU TapoxNIG UYPoU (NAEKTPOMAYVNTIKEG BAABISEG Ka-
VOVIKa avolkTEG — NO, kavovika KAELoTEG - NC kat Je ogpBokivntipa).

1.5.3 Evepyomointég (actuators)

Eivalr e€aptmpata ta oroia tormobeTouvtal arneubeiag oTIG EAEYXOUEVEG
MNXAVEG, 1) EYKATAOTACEIG KAl artoTeAOUV TA “eKTEAECTIKA 6pyava”. MoA-
AEGQ POPEG evIOXUOUV TO a0BevEG onua £EODOU KAl OTN CUVEXELA EVEPYO-
TolouV Ta dlagopa peAE, avoiyouv Baveg, dIaKOTTEG, KTA. Emiong unopouv
va TO YETATPETIOUV O ONjUa AAANG LOPPNG EVEPYELAG, N AKOUN Kal va on-
Mloupynoouv dladikaoieq avoiypatog/kAeloipatog dlakorTwv (switching)
KABWG KAl YPAUUIKEG Y] TIEPLOTPOPIKEG KIVHOELG.

llveuuarikoi evepyoroinTég

Baolkd oTolXeio yla TNV mapaywyn YPAUUIKOV KIVACEWY, | KIVIioewV glpB0-
AlOUOU, gival O MVEUUATIKOG YOAUUIKOG KIvNTNeAdg. ATIOTEAEL TO UNXAVIOUO
pME TN Bor)Bela TOU OTIoIoU ETIITUYXAVETAL N JETATPOTT TNG TIVEUUATIKNAG €-
VEPYELAG OE UNXAVIKN KAl TTapAyel YPAUULIKA euBuypauun kivnon.

O MveupaTikog YPAUMIKOG KivnTpeag ocuvavtdatal otn BiBAloypagia Kat
pMEe AAAEC OVOMQOIEG, OMWG TVEUMATIKOG KUALVEPOG, ArTOOEKTNG LOXUOG,
oTolxEio epyaoiag.

Ot mveupaTikoi KUALVOpOL gival amAng evépyelag (Le povo pia Bupa et-
06d0u) 1) IMANG evépyelag (Ue dUo Bupeg eloodou/eEddou). O nveuuatt-
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KOG KUALVOPOG arAnG eVEPYELQG UTIOPEL va TIapAyeL Kivnon JOvo TIpog TN
pia kateuBuvon (katd tnv éktaon), (ExhHua 1.15a). O MveupuaTikog KUALV-
Opog OIMAAG evepPYELAg Uropel va mapdyel Kivnon Kat mpog Ti¢ dUo KaTeU-
Buvoelg (EkTaon-cuunTugn), (2xAua 1.15 B).

KUAivdpou £UBONO EMavVapopag
|

e TS
b b h

Onn elcaywyng Tou Ornn ekTOVWONG
OUNTILECPEVOU agpa TOU CUUTILIECUEVOU
agpa (ue eAaTnpLo)

a. amAng evEPYELQG B. SUMANG evépyelag
(xwpig eAatrpLo)

Zxnua 1.15 Aouikd otoixeia nveuuaTikWV KUAIVOpwV
a) anAng evépyelag, B) OImAnNg evépyelag

BaABideg sAgyxou
OL BaABideg eAgyxou (control valves) arote ouv Toug CUVNBECTEPOUG TU-
TIOUG TWV TIVEUUATIKWYV, 1] TWV UOPAUAIKWYV EVEPYOTIOINTWV. AUTEG NETATPE-
Touv éva onua mieong agpog (1) Aadlou) oe duvapn 1 porr oTpEYnG (Tou a-
natteital yia tnv evepyorioinon Tou UnXaviuatog (TEAIKOU oTolxeiou eAEY-
Xou). H BaABida eA&yxou uropei va Xpnoluoromeel o pia KAUATIOTIKY €-
YKATAoTAON Yla va pubuidel n dlEAeuon Tou YUKTIKOU uypou, (ZxAua 1.16).

Eicodog

N

Aldppaypa

__~
T\

E)\aTr']pLO/"<

q <

> Or) ekpong

>
!

Zxnua 1.16. BaABida eAgyxou rieong uypou
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YopauAikoi evepyorointég
O1 udpauAikoi evepyorolnTég eival unxaviopol pe tn Bonbela Twv omoiwv
ETUTUYXAVETAL N JETATPOTT) TNG USPAUALKNG EVEPYELAG OE UNXAVIKA Kivn-
on. Eival yvwoTtoi kal ue dAAeg ovouaoieg, 6nwe udpauAikoi KUAIvOpol, uU-
OpAUAIKOI YPaUULIKOL KIVNTNPEG, AITOOEKTEG LOXUOG, OTOLXEIAQ Epyaoiag.
Yndpxouv dUo Bacikoi Turol KUAivopwy, Omwg akpB®S Kal oTnyv mepi-
TTWON TWV TVEUUATIKWOV CUCTNUATWV: artAng kal SIrAng evépyelag. Xpnot-
poTtoloUvTal KUPIWG 0€ €YKATAOTACEIS QUTOMATIOMOU OTou artalteital n
napaywyn mMoAU peyaAou punxavikou €pyou. Me tn BorBela evdg udpault-
KOU KUAivdpou eival duvaTtr n PETAKIVNON HEYAAWY GopTiwy, (ZxAua 1.17).

2xnua 1.17. Turot udpPAUAIKWV KUAIVOpwV

HAekTpiKkoi evepyomoInTég

OL nAeKTpIKOI evepyorIoMNTEG ival UNXAVIOUOL YPAUULIKAG HETAdOONG Kivn-
ongG Kat avaAoya He Tov TUMO TNG BACIKAG KATAOKEUAOTIKNG TOUG APXNG,
OlaKpivovTal O€:

o HAekTpounxavikoug HETAOOTEG Kivnong. XPnOLUOTIOoUV &vav nAe-
KTPIKO KIVNTAPA O OTI0I0G MapAyel TNV TEPLOTPOPIKN Kivnon Tou Je-
TATPETIETAL OE YPAUUIKN Kivnon, HEoa amnod €évav KATAAANAO pnxavi-
OMO (TLX. atéppova KoxAia), (Zxnua 1.18).

o Kivntnipeg ypauulkng kivnong. Eival unxaviopoi ot oroiot Xpnotuo-
ToloUvTal yla TNV rmapaywyn eubuypauung Kivnong.
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o HAekTpO-USPAUAIKEG BaABIOEC KAL KIVNTAHPEG.

o HAektpo-rveuuatikéG BaABideg | NAEKTPO-USPAUALKEG BaABIOEG.

o HAektpokivntripeg (2P, EP, BnuaTikoi KlvnTpeg, 0EpPROKLVNTAPER).
o EVOeIKTIKEG KaL NXNTIKEG dLaTdEelg (alarms).

Ol nNAEKTPIKOL EVEPYOTIOINTEG XPNOLUOTIOOUVTAL OE EPAPUOYEG OTIWG
METAPOPA UAIKDV ETIAVW OE PETAPOPLKES TAVIEG, Kivnon peYAAWY dioKwV,
Mnxaviouoi kivnong auAoBupwyv, KTA.

Sxnuail.18. HAskTpounxavikog unxaviouog yia tnv rnapaywyn YPauuIkng kivnong

Ta aloBntpla oTolxeia Kal oL evepyoroiNTEG OV OUVOEOVTAL TIAVTOTE
evoupuara (yaABavika) oTiq avtioTolXeG KAEUUEVS £L00d0U/eEO00U. YTdp-
XEL eMiONG KAl aoUpuatn erkolvwvia (yaABavikn aroudvwon) Twv Taoewv
XELPLOUOU £l00dWV/EEOdWV ATIO TNV UTIOAOLTN CUCKEUR QUTOUATIONOU.

Ma tTnv aouppatn EMKOWVWVIA XENOLUOTIOIOUE TA ONMTO-NAEKTPOVIKA
otoixeia {euéng (optocouplers) Ta omoia anoteAouvTal amod:

» Mia diodo n oroia HETATPETEL TO NAEKTPLKO PEUPA O WG KAl

» VA PWTOTPAVEIOTOP TO OToio AelToupyei wg dlakomTng (dnAadn die-
yvelpeTal anod tn WTELVT aKTIVOBoAia TnG dLddou).
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1.6 HAeKTpIKd, NAEKTPOVIKA, TVEUNATIKA Kal UOpauAika eEaprriuara
auTouaTIoNWV

1.6.1 HAektpika s&apriuara

L] Morevoiouetpo (potentiometer)

To rotevoioueTPo Xpnoluoroleital oe dlaTd&elg HETpPnong g taong. Ei-
val évag Babuovounuévog dlalpeTng Taong Ke Kivoupevo dpopea. H kivnon
ToU Opouéa UIopei va eival euBuypauun A MEPLOTPOPIKY, (Zxnua 1.19 a
Kat B). Na 1o MoTEVOLOUETPO LOXUEL ) OXEON:

V, =KV,
. K R1
OoTtou =
I:?1 + R2
Ro
R+
l2
Ro
Vi o
R1I
V
I [ 0 Vo
o—
_>| Vi |<_
a. YPOAUUIKO B. TEPLOTPOPIKO

Zxnua 1.19. TUrot MoTEVOIOUETOWV

Ll HAekTpovéuog i peAé (relay)

O nAektpovouog eival €vag dLaKOTITNG TIoU Taipvel EVIOAT ard €vav nAe-
KTpouayvntn. ‘'Otav To TNVio ToU NAEKTPOUAYVATN TPOPOdOTNBEL ue TAON,
gvepyorole(tal To peAE TO ortoio divel EVIOAN OTIG AVOLKTEG TOU ETIAPEG va
KAEIOOUV Kal OTIG KAELOTEG TOU vVa avoi&ouv. Me auTtov Tov TPOTIO KAEIVEL T
avoiyel €va NAEKTPIKO KUKAwUA (TT.X. LETAEU TOU SIKTUOU TPopodoaiag Kal
popTtiou).

To KIvNTO TUAUA TOU NAEKTPOUAYVATN UIOPEL VA EKTEAECEL YPAUIKN, 1)
MEPLOTPOPIKA Kivnon, (2xnua 1.20 an B, avriotoxa).
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SRTTTTLLLL

(@) yoauuikog (B) meploTpopikos
Zxnpa 1.20 Turtot NAEKTPOVOUWY

1. oraBepéc aldnponupnivag

2. mmvio (A kal B Ta axpa Tou nnviou)

3. Buakevo aEpog

4. Kivnrog auldnponupnvag (ormlapog)

5. emagéc (avolkTég N.O. kal kAsioTée N.C.)

Zxnua 1.21. Aoun evoég nAekTpovouou

MOALg dlakoriei n TGon TIOU TPOPODOTEL TO TNVIO TOU NAEKTPOUAYVN TN,
TO PEAE amevepyoroleital.
O nAekTpovopog arnoteAeital arno (Exnua 1.21):

L] tov nAektoouayviitn Ue TO MnVio, TO OTIOIO TAPAYEL TNV ATAITOUE-
VN HAyVvNTLKY pon Yia TNV €AEN TOU OTIALOUOU.

Ll Ti¢c emagég (6Tav mpokelTal yia peAé XaunAng Loxuog) i Toug mo-
Aoug (0Tav MPOoKeLTal yia PEAE 1OXUOG) TIOU KAEIVOUV T SLAKOTITOUV
TO peUpa OTO KUKAWMA LoxUog. OL emageg dlakpivovTal O€: KAvoviKa

avowxTtég - normally open, N.O. Kal Kavovik@ KAEOTEG - normally
closed, N.C.

Ol KavoVIKA KAEIOTEG eTAPEG AEITOUPYOUV avTIBETA amd TIG KAVOVIKA
QAVOLKTEG eTTAPEG, dNAAdT), Ayouv Povov Otav Sev gival evEPYOTIONIEVO TO
mmvio Tou peA€é. ‘Otav 6uwe To idlo mmvio evepyoroinBei avoiyouv.
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Q) B)

VI v

NC. + NO. NO. + NC.

2xnua 1.22 Turot erragpwv N.O. kat N.C.
Q) Xwplc¢ xpoVvikn kKaBuoTepnon, B) UE XPOVIKI) KABUOTEpPnON

EkTOG Suwg amod TIG EMAPEG AKAPLAiag AELTOUPYIOG, XWPIG XPOVLIKY Ka-
Buotepnon, (Zxnua 1.22.a), undpxXouVv KAl Ol EMAPEG UE XPOVIKI) KQBUOTE-
pnon, (Exhua 1.22 B), ot oroie¢ avoiyouv 11 KAeivouv PETA arnd KAMOLo Ou-
YKEKPIUMEVO XPOVO UETA TNV EVEPYOTIOINGON 1| ATIEVEPYOTIOINOT TOU PEAE.

Ta NAeKTPIKA €EQPTHATA XENOLLOTIOOUVTAL KUPIWG OTIG TIEPUTTWOELG
ekeilveg katd TIG omoieg anatteital 0 EAeyxog Twv XaunAwv peupdtwyv. O
EAeYX0G auTdG Uropei va eival XeLpoKivnTog i auTéUaToq.

H xelpokivntn evioAn propel va eruteuxbei ue tn xprion twv €&ng e-
Eapnuatwy:

Ll Mrmoutév kai diakénTeg. Eival e€EapTrnuaTa Ta ornoia pnotuorolouvTal
yla TN XELPOKIVNTN €VTOAODOTNON TWV NAEKTPIKOV KUKAWHATWY EAEYXOU,
(ZxAua 1.23). Me autd, m.x. €EacpaAi¢eTal n évapén A n ravon g Aet-
TOUPYIiag TOU KALLATIOTIKOU UNXAVTMATOG.

l_é L

(a) urroutdv

(B) dtakonTeg
Zxnua 1.23 Mrioutov kat S1aKkomTeg
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Ta proutdv prnopei va eivat ON. 'Otav dev nmatnBouv n emagn Toug na-
pauevel Avolkth - katdotaon npepiag - (N.O.). 'Otav nmatnBouv n enagn
Toug KAgivel - katdoTaon Aeltoupyiag.

Emiong, Ta pyroutdv unopei va eivalr OFF. 'Otav dev matnBouv n enagr
TOUG TAPAUEVEL KAELOTT - katacoTtaon npepiag - (N.C.). 'Otav natnbouv n -
Tagr) Toug avoiyel - KaTaoTaon Aettoupyiag.

O1 dlakomTeg €Xouv TIapouola Asttoupyia e auth Twv prioutov. H dua-
@OopA TOUG €ival OTL TA PITOUTOV MAPAPEVOUV OTNV KATACTAOCN EVEPYOTIOIN-
OongG HOVo yia 600 XPOVOo Ta TIATAUE, EVW OTOUG OLAKOTITEG APKEl £va Kal
MOVO TTATNUa yia va aAAGEouv KaTaoTaon AElToupyiag.

L] Mrmoutov ue evdeIKTIKG AQumTdKia. SUYXPOVWE UE TO TMATNUA TOU UTOU-
TéV avaBel Kat To AQUrdKL TIoU gival EVOWUATWUEVO O QUTO.

L] MododiakénTeg 1 rievraA. H evepyorioinon Tou SIaKOTTN YiveTal he To
TIOOL.

L1 EmAoyikoi kai mepioTpopikoi S1akémreg. Me v aAlayn 8gong 1 e
NV TEPLOTPOPN YiveTal n €MA0YY TNG KATAAANANG Bepuokpaciag Tou
KALLATLOTIKOU.

L] AlakorTng eAéyxou oTabung uypou pe PAoTEp. AVOIYEL 1] KAEIVEL AUTO-
MaTta HOALG N oTABUN Tou uypoU artokAivel amnd 1o emeuunto o6plo.

L] @spuoordrng. Avoiyel 1) KAgivel autopata POAIC N Bepuokpaoia Tou
Xwpou (f Tou Yuyeiou) amokAivel anod To emBuUNTO 6pL0.

Ll Opyava pérpnong. Mropei va eival: BoATouETPA (UETPOUV TACELS), O-
MIEPOUETPA (METPOUV pelpata), BaToueToa (LETPOUV LOYXUELS), K.A.

1.6.2 HAektpovikd sEapTiuara

[] TeAeoTikoG evioxuThc

O TEAEOTIKOG evioxuTnG elval £va NAEKTPOVIKO eEAPTNUA TO ortoio emegep-
yacetal Ta ofuarta rmou AapBavel otnv €icod0 Tou Kat divel otnv €000 1O
KatdAAnAo onpa. AroteAei To Baclkd eEAPTNUA KATAOKEUNG £VOG CUYKPL-
N, JIOTL CUYKpIVEL TO eMBUUNTO ONUa e, UE TO TIPAYUATIKO ofua e, kat di-
VEL OTNV ££080 Tou TN dlapopad e. (Exnua 1.24).
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€4

€2

Zxnua 1.24. 30uBoAo TeAEOTIKOU evioxUTn UE OUO €10000UG

Ll Mopeormointig¢ maAuwv

Eival To nAekTpovikd €EAPTNUA TO OTIOIO HOPPOTIOLEL TO OTUA TIOU TIPOEP-
XeTaL anod v €€0do tou awobntpa. O popgorointig divel Pia KAavoVIKN
(TETPAYWVIKR) HOPPT OTO TEAEIWG AKAVOVIOTO NAEKTPIKO CAHUA TIOU Tapd-
YEL 0 AloONThPag.

[l Evioxurnic

AUTO TO NAEKTPOVIKO EQPTNUA EVIOXUEL TO LOPYPOTIONUEVO OHUA XAUNANG
oTAbung, (rou TpoépxeTal and tnv £5000 TOU LOPPOTIOINTH), TIPOTOU 0dN-
ynBei oto TuNa eneEepyaociag.

Ol UopPoroIiNTEG KAl Ol EVICXUTEG ATIOTEAOUV TIG HovAadeg dlaocuvdeong
(interface) peta&U Twv AOBNTAPWV KAl TOU TUAUATOG eme&epyaciag Twv
TTANPOPOPLDV.

[X. % NAPAAEIrMA

Méetpnon vypaoiag

O aweBnthpag rou avixveuel TV Unapén uvypaciag, divel otnv €£086 TOU €-
va TOAU HIKPO onua, TNG TaEewg Twv Alywv mV. AuTto 1o onua €xeL hia Te-
Agiwg akavovioTn poper, Onwg @aivetal Kat oto 2xAua 1.25. 'Ouwg, autod
TO ONUA TIPETEL VA €XEL Mia OPLOUEVN HOPPT (TT.X. TETPAYWVIKOG TIAANOG)
KAl €va oplopéVo TIAATOG TIPOTOU 0dnynbei otn povdda enegepyaoiag. E-
Ow mapepPaivel n povada popgorioinong n oroia Tou Tpoodidel Ta xapa-
KTNPLOTIKA TIoU XpeldleTal.
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mV mV
Awobntnpag
™\ Mopporoinon |9 t EvioXUTAQ 0 t
Eicodog | ONMAT@V elo050u ONUATWV EL06B0U E£050G

2xnua 1.25. Mopgoroinon kat evioxuon Tou onuartog Tou aloéntnpa
1.6.3 lveuvuarika sEapriuara

O 6pog nveuuaTika cuoTnuaTa MpogpxeTal and In AEEN nmveuua kat urodn-
AWvel Ta cuoTAuaTa 1 TIG SlaTAEELG Ol OTIoIEG YIa VA AEITOUPYHOOUV aral-
TOUV Tn XPr\on TIETILECUEVOU QEPQ.

O nerieopévog agpag mapdayetal pe I Bonbela edIkwv dlataEewv Tou
OVOMACOVTAlL AEPOCUUTIECTEG (air-compressors - KOUrnpeosp). Autoi Ou-
MTTLECOUV TOV aEPA HUEXPLG OTOU AMOoKTNBe( ) araltouuevn riieon.

— AEPOOUUIEOTEG

O agpooupriieoTteg propei va eivat otabepoi 1) kwntol, (ZxAua 1.26).

Zxnua 1.26 AcpoouureoTnq

— [llporrapaockevaoTEg MEMIECUEVOU AEpa

H péAuvon tou tieriecpévou agpa e akabapoieg, 1 Ukpd cwpatidla,
oKoupld, uTEPBOALKO AMAVTIKO Kal uypaacia, Urmopei va TipokaAEoel OUCAEL-
Toupyia ) akoun kat BAAGRN otov TveUPaTikd eEOTALONS. [poKeLUEVOU AoL-
oV va anogelyovTal OUCAPEDTEG CUVETIELEG, ETIIRBAAAETAL N XPNOLUOTIONN-
on MLag eWOLKNG OLATagng ou ovoualeTal rmpornapaoKeUaoTrG AEPOG.

O MpoMapacKEUAOTNC AEPOG, O OToiog Ppaivetal oto 2xnua 1.27, aro-
TeAeital amnod:



38 HAEKTPOAOTIA - AYTOMATIZMOI

e TO QIATPO (PIATPAPEL TOV AEPA TIOU dLEPXETAL ECA amd auTO, KATa-
KPATwvTag TIG OlaPopeq akabapaieg),

e TO puUBuioTn TTieoNG (Ue TN BonBeld Tou pubuidetal n ermBuunT™ Tiieon
TOU a€pa Tou Ba xpnoluorondei),

o TO Atmavtrpa (eUrAOUTICEL TOV 0€PA e ATAVTIKO yia va e§acpaAile-

Tal €TOL Nl OMOAR AELTOUPYIO TWV TIVEUMATIKMOV OTOLXEIWV TOU KUAiV-
OPOU) KAl TO HAVOLETPO (OpYavo PETPNONG NG Tieong).

3xnua 1.27. Aiapopol TUrtol mponapacKeUaoTwV aspog

— BaABideg dieubuvong pong

Ot BaABideg dleubuvong pong eival otolxeia mou kabopiCouv Tn dleubuvon
TIOU TIPETIEL VA AKOAOUBNOEL €va peUa TIETILECUEVOU agpa (ZxAua 1.28).

Zxnua 1.28. BaABida dieubuvong pong (Foxboro)
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1.6.4 YopauAika eEaprriuara

YopauAikn gival n ermoTnun Mou AoxXoAE(Tal Ue TN UETASOON KAl TOV EAEY-
XO TWV KIVNOEWV UE TN Bonbela Twv peUCTWV. ZTIC TIEPIOCOTEPES TWV TIEPL-
TITWOEWV TO PEUCTO £ival OPUKTEAALO UTIO TTiEON.

Ta udpauAlka cUCTAUATA AQUTOUATOU EAEYXOU XPNOLUOTIOIOUVTAL OT)UE-
pa eupulTaTA OE BLOUNXAVIKEG EPAPPOYEG, EITE AUTOUOLA EITE OE CUVEPYQ-
oila pe GAAa cuoTUATa, OMWG eival Ta NAEKTPIKA KAl TA TIVEUUATIKA.

Eva TUrikd udpauAiké ouoTnua autoudTou eAE£yxou amoTeAeiTal arnod
™m povada TpoPpodoaciag, n omnoia rmeplAauBavet:

TNV USPAUALKY avTAia,

TOV NAEKTPLKO KIvNTHPAQ,

N &6e&apevr) Aadlou,

NV avakoupLloTIkY) BaABida (BaABida aopaAeiag),
PIATPQ,

OUCOWPEUTEG KAl

opyava peTpnong (Exnua 1.29).

Zxnupa 1.29. Movada tpopodooiag udpauAlkoU CUCTHLIATOG QUTOUATOU EAEYXOU

Kd&Be udpauAlkd oUOTNUA AUTOMATOU €AEyxou OlaBeTel pia de€auevn
Aadlou (oil tank), yi\a Tnv anobrkeuon Ing anapaitntng nocotnTag Tou u-
OpauAIKoU Uypou Tou Ba amattnBei yia In Aeltoupyia Tou CUCTHUATOG.
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Ta ¢iAtpa eival datd&elc kKabaplouou Tou USPAUALIKOU uypoU ard aKa-
Bapoieg mou mpogpxovTal Kupiwg ard pBopd TWV OTEYAVOTIOINTIKWY UAL-
K@V, arnod YETAAAIKA plviouaTa (pBopa TwV KIVOUUEVWY CE £TIAPN UETAAAL-
KOV PEPWV), amd TOTIKEG 0&ElOWOELG TOU WOioU Tou uypou (ard UPnAéqg
Bepuokpacieq, udpaTUoug, KTA.).

Ta 6pyava €voelEng mieong 1 HavOUETPA aroTEAOUV XPNOLUa OToLXEla
€vOg USPAUALKOU CUOTAATOG. Me Tn Bonbela autwyv Twv opYAvmwy €XOUUE
OTTTIKY] €VOEIEN TOU PEYEBOUG TNG TiEONG TIOU AOKE(TAL OTOUG dlaPpOPOUg
TUTIOUG BaABidwv.

Ol CUCOWPEUTEG 1] ATTOTAMIEUTEG XPNOLUOTIOIOUVTAL YIA TNV ArobrKeu-
on ™NG USPAUAIKAG evépyelag. H evépyela Tou €xel ocuoowpeuTel propei
va arodobei 0To USPAUALKO KUKAWUA OTIOLAOATIOTE XPOVIKI OTLYM.

O1 udpauAikeg avTAieg eival dlataelg pe tn Bonbela Twv omoiwv pPeTa-
TpEmeTal N €EWTEPIKA TIPOCAAUPBAVOUEVN EVEPYEIQ OE EVEPYELA TOU PEO-
VTOG UypoU.

Ol udpauAIKESG BaABideg eival UNXAVIKEG, 1) NAEKTPOUNXAVIKEG OlATA-
Eelg, Kal XpnOoLoToouvTal Yia va eAEYXOUV TN por) ToU peucTtou arod To
onueio nmapaywyng Tou, mou eival cuvnBws UPnANG rieong HEXPL TOUG &-
VEQPYOTIOINTEG (UOPAUALKOUG YPAUMIKOUG 1) TIEPLOTPOPLIKOUG KIVNTAPEG). To
pPeUOTO propei va eival Aadt, agpag 1 vepo.

1.7 Avurouariouoi mou epapuodovrai oTiG eykaraordoei§ Yyu&ng kai
KAipaTtiopou

Ol autouaTtiopoi Tou ePapudlovral otnv kabnuepvr) Cwr kat Wlaitepa
OTIC €YKATAOTAOEIS PUENG KAl KAWWATIOMOU eival TIoAAoi. EvOelkTika ava-
Ppépovtal ol eEAG:

[l @wriouo¢ rou BaAduou Yu&ng evég Yuyeiou

Me TN Xprion evog arnAou JLaKOTITN eMaPnG (TEPUATIKOG, ) OPLaKOG SLaKO-
TNgG) 0 ortoiog TomobeTeiTaL OTO ONUEI0 EMAPNG TNG MOPTAG HE TOV KUPIwG
KOPMO Tou Yuyeiou, erutuyxAavetal To Avagua ) To onoiuo g Aaurag, a-
vaAoya pe Tn B€on g ndPTag, AVOIKTA 1 KAELOTN.

L1 Aurovouia 6puavonc Kripiou

To ouotnua autdévoung BEpuavong divel Tn duvatoTnTa o pia oudda ow-



EIZArQrH >1oys AYTOMATIZMOYS 41

MATWV KAAOPLPEP, EVOC DlAUEPIONATOG TIOAUKATOLKIAG 1) eVOG 0pOPOU TI0-
AUWpPOPNG MOVOKATOLKIAG, va Aeltoupyouv aveEdptnta ard ta uroAolna
owpata. H kivnon tou {ectou vepou pubuidetal arod pia nAektpopava, a-
vaAoya e TNV eVTIOAR 1ou Ba AdBel auth ard tn povada eAgyxou (1) dla-
Tagn pETPnon NG Beppokpaciag), n oroia BpPioKeETAL OTO E0WTEPIKO TOU
dlauepiopartog 1) oTov KaBe 6poPo. H idla povada eAEyxou divel emiong e-
VTOAT] OTOV KUKAOQOPNTY VA UeTAPEPEL TO {EOTO vEPO OTOUG KEVTIPIKOUG
OWANVEQG TNG eykataotaong.

L] ‘EAeyxoc piac sykaraoraonc KAiuariouou

2e OAa Ta cUYXPOVA KALLATIOTIKA UnXavhuata urndpxouv, dU0 KUKAGOUATA:
To ouotnua Yuéng kal To ouotnua Bpuavong. H Aeitoupyia tou evég 1
TOU AAAOU KUKAWMATOG, ETIAEYETAL XELPOKIVNTA E TN PorBela evog dLako-
. O eAeYKTNAQ eival Kal o€ auTrhv TNV TEPITWwon To KUpLo eEGpTnUa Tou
EVEPYOTIOLEL 1) ATEVEPYOTIOLEL TOV KUKAOPOPNTY, AAAA Kal TIG NAEKTPORA-
VEG TIOU OUVOEOoVTAL OTIC CWANVWOELG TOU WUKTIKOU UypoU | TOU KAUOTH-
pa. Me auTtov Tov TPOTO ETUTUYXAVETAL N ETIOBUUNTH BepUOKPATia Tou e-
AEYXOUEVOU XWPOU.

[l 'EAeyxo¢ tnG Ocpuokpaciac £vog Yuyeiou (oiKiakou 1 smayyeAuari-
Kou)

To KUplo oToLxeio EAEYXOU TNG Beplokpaciag evog Yuyeiou eival o Bepo-
OTATNG (BAETE Mapaypago 1.2.2, mapddelypa 6 Tou KepaAiaiou 1).
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ANAKE®AAAIQZH

o Eva ouotnua autoudtou eAéyxou aroteAeital ard dUo PBaoikd oTol-
xela: Tn unxavr (f TNV eykataotacn) Kat To TURUA EAEYXOU.
To TUAUA EAEYXOU anoTeAeiTal amo:

[J TO TUAMA €L0000U, TO OToio TEPIAQPPBAvEL TOUG AlOBNTAPESG Kal TN
Hovada TPOCAPUOYNG TWV ONUATWV €1l06O0U

[0 To TuNMa ene€epyaciaq OeSOUEVWV Kal TO TIPOYPAMA

[ To TUARMa e€E6GO0U, TO oTtoio TEPIAAUBAVEL TOUG EVEPYOTIOINTEG KAl TN
povada TPOCAPUOYNG TwV onuatwy e€6dou

0 To0 OikTUO

e ZUOTNUA AUTOUATOU eAEYXOU aVOLKTOU Bpdxou (open-loop system) 1)
ouoTNUa XwpPIig avadpaon, eival To oUoTNUA To Oroio dev €XeL TN du-
vatotnTa va dlopBwoel ToO OPAAUA OTNV TIEPITITWOT TIOU N TIPAYUATL-
K TOU Aeltoupyia &€ CUMTITTEL AnOAUTA E AUTHV TIOU €iXe apXlKa
TIPOYPAUMATLOOEL.

e JUOTNUA aUTOPATOU eAEyXOU KAeLOTOU PBpdxou (closed-loop system)
R oucTnUa Ue avadpaon, ival To cUcTnUa TO Oroio €xel Tn duvato-
Ta va dlopbwoel To oPAAUA PECW Tou Bpodxou avadpaong, ToU Cu-
YKPLTT] KOl TOU EAEYKTT).

o O £Aeyxoq dUo BEoewv 1) €Aeyxog ON/OFF aoxoAeital povo pe tnv
€vap&n 1 tavon Aettoupyiag evog CUCTHUATOC XWPIG va TTAapaKOAoU-
Bei 600 CWOoTA SOUAEUEL TO CUCTNUA.

o OLaobnthpeg 11 aloBnMpLla otolxeia eival dlatd&elg ya tnv avixveu-
on, Kataypapr (LETENON) Kal ueTaPopd oTn povada enegepyaciag
0eOONUEVWV OAWV TWV TIANPOPOPLWV TIOU EXOUV OXEON UE TNV KATA-
oTaon Aeltoupyiag Tou EAEYXOUEVOU CUCTIUATOG.

e OL povddeg mpooapuoyng Twv (Aaupavousvwy) onuatwv elc6dou e-
KTEAOUV TN HOPYOTIoINOoN Kal evioxuon TwV ONUATWY £l0O6O0U Xaun-
A\G oTABUNG, Ta oroia TpogpxovTal arod Tnv £€0d0 Twv aloonTpwv,
TIPOTOU 0dnynBouv oTo TUNUa ene&epyaociag.
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O ene&epyaothq enegepyadeTal Ta onuaTa PETPNONG, akoAoubwvtag
TIG EVTOAEG TOU MPOYPAUMATOS Kal TIapdyel véa onuata Ta oroia pe
™ oelpd Toug odNyYoUV TOUG EVEPYOTIOINTEG.

OL povadeg MPooapuUoYnG Twy onUAtwy €E0O0U AroTeEAOUV TIG €V-
olapeoeg Pabuidec avaueoa otov emMeEepyaoTr) KAl OTOUG EVEPYO-
rointeG. KUplog oKoTog TOUG €ival N eVioXUo™n TwvV eMeEepyacuévwv
ONUATWYV Kal n 0drynor) ToUG OTOUG EVEPYOTIOINTEG.

H ocuokeun eA€yxou eival TO TUNUA EKEIVO TOU CUCTAHATOG AQUTOMA-
TOU eAEYXOU TO OT0i0 AOKE( TOV EAEYXO.

O1 evepyoroInTég eival dlaTAEEIG LOXUOG Ol oTtoieg EKTEAOUV TIG ETII-
BuunTEg SpaoTnPLOTNTEG O Mia dlepyacia eAéyxou emdpwvtag a-
neubeiag o’ Authv.

O MveUUaTIKOG EVEPYOTIOINTNAG ATIOTEAEL TO PUnxaviouo e tn Borbela
TOU OTToioU ETUTUYXAVETAL N UETATPOTT) TNG TIVEUMATIKAG EVEPYELAG

0€ UNXAVIKN eUBUYPAUUN Kivnon.

O UdPAUALKOG EVEPYOTIOINTNG £ival unxaviouog ye ) Bonbela Tou o-
TIoioU ETUTUYXAVETAL N LETATPOTT) TNG USPAUALKNG EVEPYELAG OFE Wn)-
XQAVIKA Kivnon.

Mveupatikd cuotnua eivar To ocuotnua n n ddtagn n oroia ywa va
AELTOUPYAOEL ATIALTEL TN XPNON TIETILIECUEVOU AEPQ.

‘Eva udpauAiko cuoTtnua autoudTou eAEyxou arnoteAeital anod In uo-
vada 1popodooiag, n oroia replAauBavel TNV USPAUAIKA avTAia, Tov
NAEKTPIKO KlvnTAea, Tn oeauevry Aadlou, tn BaApida aocgpaleiag,
PIATPA Kal Opyava PETPnong.
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o
9) EPQTHZEIS

1. AvaQEpeTe UEPIKA TIOPAdElyUATA CUCTNUATWY E€AEYXOU QAVOIKTOU
Bpoxou. Mpoodlopiote TNV €ic00d0 Kal TNV ££000 KABE GUOTANATOG.

2. Avapépete PEPIKA TIAPASEIYUATA CUCTNUATWY EAEYXOU KAELOTOU
Bpoxou. MpoodlopioTe TNV €i00d0 Kat TNV £€£000 KABE CUOTNUATOG.

3. H odnynon tou autoKvhTou arod Tov avBpwro arnoteAel cuotnua
autopdTou eAgyxou; Eav vai, 1L €idoug cuotnua esivar (avolkto 1
KAELOTO) Kal YLaTi;

4. T[ow eival n Bacikh dlapopd HETAEU TWV CUCTNUATWY AVOLKTOU Kal
KAELOTOU BpdXOU;

5. Tlold eival 10 KUpLO oTOLXEIO TTIOU XapakTnpilel €va cuoTnua KAEL-
OToU Bpodxou;

6. Ti eidoug dldTa&n Ba mpEmeL va XPNOLLOTIOW|OOUE TIPOKELLEVOU va
aviXveUooule Tn Beppokpacia oto BAAauo YUEng evog Yuyeiou;

7. Moud gival n Baoikn dour) evog CUCTHATOG QUTOUATOU EAEYXOU;

8. 2e Tolo TURMA eVOG CUCTANATOG EAEYXOU €ival ol aloBnTAPEG;

9. e T1olo TUAMA evOG CUCTHUATOG EAEYXOU Eival OL EVEPYOTIOINTEG;
10.  Avagpépete peptkd napadeiypata cuctnudtwyv eAéyyxou ON-OFF.
11.  AvaQépete HepIka TTapadeiyata cUoTNUATWY cuveXOUG EAEYXOU.

12. Ti eidoug cuoTtnua eA&yxou Ba XPNOLLOTIOIOUCATE TIPOKELUEVOU va
eAEyEeTe TN BeppoKPATia eVOC KAUATIOTIKOU UNXAvAUATOG;

13.  AvaQEpeTe CUOTAUATA TIETILECUEVOU AEPOG.
14.  Avapépete UBPAUAIKA CUOTUATA.

15. Ti eidouqg ouotnua Ba yxpnoluoriolovucate €Av BEAATE VA ONKWOETE
€va TIOAU eyaAo Bapog Kat yiaTi;
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LTOIXEIA HAEKTPIKQN ETKATAZTAZEQN
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EPQTHZXZEIZ KAI AZKHZEIZ
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e(\\b\QKOMENOl =TOXO!\

Ot paBntég mpénel va enavaAdBouv cuvortTIKA Baclkég evvoleg amnod v U-
An g A’ TAEng, va eufabuvouv oTIC akdAoubeg €vvoleg Kal, agpou Tapa-
KOAOUBNOOUV TO TIEPLEXOUEVO TOU KEPAAAiou 2, oL uabntég Ba mpénel va
eival oe B¢on:

v

v

v

Na urtoAoyiouv TNV NAEKTPLIKY EVEPYELQ, TNV NAEKTPIKNA LOXU KAl TOV
Babud anddoong evog KATAVAAWTT.

Na uroAoyiCouv TIPOCEYYLIOTIKA TNV OLATOUR TWV AYWYWV £VOG KU-
KAWUATOG.

Na e€&nyouv TIG 101O0TNTEG TWV KUKAWUATWY TIoU TIEpIAauBAavouy avTl-
OTAOELG, TINVIA KAl TIUKVWTEG OUVOEDEUEVA OE oelpd, 1 TIAPAAANAQ,
0€ OUVBETEG OUVOEOOAOYIEG, OL OTIOIEG TIEPLEXOUV TUAATA OUuVOE-
OguEVa KATA dlapopoug TPOTIOUG.

Na emAUouv KUKA@UATA Kal va urtoAoyiouv TI¢ TITwoelg TAcEwyY, Ta
peUNATA KAl TNV LoXU O0Ta SLlApopa OTOLXEI TWV KUKAWUATWY UE TNV
BonBela Tou vOuou Tou QU Kal TwV dU0 VOUWV Tou Kipkwo.

Na reptypdpouv SLAPopes EPAPUOYEG NAEKTPIKDOV KUKAWUATWV O-
AWV TWV TAPATIAvVw OUVOECUOAOYIWYV, OTIWG OUVOEOUOAOYiEG Aa-
MITTAPWY K.4.
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2.1 Baoikég €vvoieg Kal UEYEON

Ta Baclkd NAEKTPIKA PEYEBN OTNV NAEKTPOAOYia eival TO NAEKTPIKO Pop-
TiO, TO NAEKTPIKO peUUA, N HAYVNTIKA PO, N NAEKTPIKA TAON, N NAEKTPLKN
LoXUG KAl N NAEKTPLKN EVEPYELQ.

To NAeKTPIKO PopTio cival €va TIOAU ONUAVTIKO UEYEDOG TOU NAEKTPL-
opou. ‘'OTav ta nAEKTPIKA PopTia KivouvTal A npeepouyv, TOTE AoKoUV duva-
MELG 0 AAAQ NAEKTPLKA POPTIa TIOU KlvouvTal 1) eival akivnra.

Ta NAeKTPOVIA, PEPOUV APVNTIKO POPTIO KAl TA TIPWTOVIA BETIKO Pop-
Tio. H @popd tng Kivnong Twv nAeKTpoviwy gival arod To TUnua Orou urap-
XEL CUCOWPEUOT NAEKTPOVIWV TIPOG TO TUAKA OTIOU UTIAPXEL EAAELYN.

H rnoootnta nAEKTPIKOU POPTIOU TOU EVOC NAEKTpoviou sivat 1,6-10°1°
Coulomb kat eivat n pikpoTEPN YVWOTH. To NAEKTPIKO PopTio dev propei
ouTe va dnuloupynBei, oUTe va KATAoTPAPEL.

H povada pETpnong Tou nAekTplkoU goptiou eival 1o KouAdur (C-
Coulomb) kat opietal cav o popTtio 6,24-10'8 nAektpoviwv. To éva Kou-
AOUTT gival TO POPTIO TIOU PETAPEPETAL O £vaA OEUTEPOAETTTO (sec) arod n-
AEKTPIKO peupa evog Aumep (A). H povada peTpnong Tou nAEKTPIKOU peU-
patog eivatl to Aurép (Ampere) e cupBoAo 1o A.

1C=1A"1s
1 Ampere = 1 Coulomb Cc;ulsomb

210 Algbveég Suotnua Métpnong S.I. To Aurép eival BepeAlwdng pova-
oa kat ard auTrv opifovTal Ta UrtdAoLra NAEKTPIKA PeyEdn. To Alebveég 2uU-
otnua ovopaletal kat MKSA amd Tig BepeAlmdelg LovAdeg oL oroieg eival:
TO LETPO (M) yla TO PrKoG, To XIALOYpauuo (kg) yia tn pada, To deutepOAE-
TTO (S - second) yla TO XpOvo Kat To Aurép (A) yla To NAEKTPIKO peuua.

Ta NAEKTPIKA POPTIia TIOU KlvouvTal AroTEAOUV TO NAEKTPIKO pelua.
‘ETOL TO NAEKTPLIKO peUpa €XEL TNV €vvola TNG TaxUTNTag HETABOANG, 1 HE-
Tapopdg, ToUu NAEKTPIKOU (PopPTiou Kal TieptAappBavel TOoo Ta BETIKA 000
KAl Ta apvnTIKA POoPTia. ZTOUG METAAAIKOUG aywyoug, TO peUNa aroTeAE(-
Tatl arnod Kwvoupeva nAeKTpoOvIa. H ¢popda Tou peupatog eival ard Tov apvn-
TIKO TIOAO TTIPOG TOV BETIKO IOAO, dNAAdY avTiBeTn MPOG TN PopPAa TIoU AAp-
Bavetal oupBatikd. ZToug NAEKTPOAUTEG KAl TA LOVIOPEVA AEPLA UTTAPXOUV
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KIVNOELG TOOO BETIKWY 000 Kal apvNnTIK®OV WOVTWV 1) nAekTpoviwyv. Ta duo
auTd €idn peUPATWY OTOUG HETAAALKOUG aywyoUug Kal OTOUG NAEKTPOAUTEGQ
ovoudadovtal avtioTolXa peUa aywyigoTnTag Kal peUa HETAPOPAG.

H nAekTpIKA Tdon peta&V duo onueiwv eival To mmAiko Tou €pyou mou
aratteiTal yia v HETAKivNon BETIKOU NAEKTPLIKOU popTiou ard Eva onpeio
o€ AANO, TIPOG TO NAEKTPIKO popTio.

Ta dUo onueia autd uropei va eivat ot duo TOAOL plag TmMYNG NAEKTPL-
KNG evepyelag. Epooov n rnyn ocuvdeeTal oe eEWTEPIKO NAEKTPIKO KUKAW-
Ma, apXiel n PeTAKivNon Tou QopTiou arod Tov €va TOA0 otov aAAo. 'Oco
MEYOAUTEPN eival N NAEKTPLKN TAON METAEU TwV TIOAWV NG TNyng, T6c0o
MEYOAUTEPO POPTIO Ba PETAKIVNBEL KAl EMOPEVWG N €VTACT TOU PEUMATOG
Ba eival peyaAutepn. MNnyEg NAEKTPIKOU peUPATOG ival Ta NAEKTPIKA OTOL-
X€ila, Ol CUCOWPEUTEG KAl OL NAEKTPLIKES YEVVATPLEG.

H povada petpnong tng NAEKTPLKNG Tdong oto AleBveég ZuoTtnua eival
10 BOAT (Volt) ue oupporo 1o V. H oxéon Tou BOAT pe TNV povada nAekTpl-
KoU (popTiou KOUAGTT gival :

1V=16§ﬁ$5=16%

ortou Joule gival n povada evepyelag 1) €pyou. Ouwg:

1C=1A-1s

1J=1W - 1s

Eropévwg:
1y = IW s _ 1 1 W

“HA s~ 1A A

H nAekTpIKA 100G P gival To yIvOueVo NG NAEKTPIKAG Taong U kat Tng
€VTAONG TOU NAEKTPLKOU peupatoq |:

P=U-I

H povada pétpnong tng NAEKTPIKNG oxUog eivat To Bat (Watt) pe oup-

BoAo To W:
1W=1V-1A

2ZUYKEVTPWTLKA, TA BeEAELOON NAEKTPIKA UEYEDN KAL OL AVTIOTOLXEG UO-
vadeq YETpnong napouctalovtal otov lMivaka 2.1.
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MINAKAZ 2.1 OcpeAiddn NAEKTPIKA MEYEON

Movada

MéyeBo Z0p6oAo . E&iowo
Yyebog u HETPNONG & n
HAeKTPIKO Q KouAoum - Cb | 1Cb =1A - 1sec

popTtio
HAEKTPIKN Vv BoAt -V 1Ve 1J
Téon “1Cb
HAeKTPIKO Aurtep - A Baolko peyebog
peupa
HAeKTPIKA R Qu-Q 1

: 10Q0=—-—+
avtiotaon 1A
HAeKTPIKA P Bat-W 1W=1V- 1A
loYXUG

HAeKTPIKN W TCAouA - J 1J=1W - 1sec
evépyela

2.2 HAeKTpIKA KUKAwpaTa, vouol Kai Oswpnuara

2.2.1 Neprypa®n Tou NAEKTPIKOU KUKAQHATOG

Ol NAEKTPIKEG BLOUNXAVIKEG KAl OIKIOKEG CUOKEUEG Kal JlATAEELS, £XOUV 1)-
AEKTPIKA KUKAQUATA, TIOU TIEPIAAUBAVOUV TIEPLOCOTEPEG WILKEG AVTIOTA-
oelg ol oroieg ouvdEovtal HETAEU TOUG KATA TIOAAOUG TPOToug. TETOLEQ
OUVOETEG OUVOECHOAOYIEG HE AYWYOUG OUVOEONG HETAEU TWV dlapdpwV
OTOLXEIWV TOU KUKADMPATOG, OTIWG TINYEG Kal avTloTtaoelg, oxnuatifouv
KAELOTEG BLABPOUEG, TIOU ovoudadovTal BpdxoL.

‘Evag 6pdxog cival pla KAELoTH aywyiun dladpoun o £va KUKAwUA 1 n
KAELOTY dladpopr) Tou Eekivasl arod &va onpeio, akoAoubei dlagopa CToL-
X€la TOU KUKAWUATOG Yl Ula HOVO POPA Kal ETIOTPEPEL OTO APXIKO On-
peio.

‘Evag kAddog¢ Tou NAEKTPIKOU KUKAWUATOG eival €va armAd oTolxeio o-
MwG pua 1nyn taong i uwia avtiotaon. YuvnBifetal ouwg va ovouddletal
KAddo0¢ ula oudda meplocoTEPWY OUOLWY OTOLXEiwY, TIou dlappeovTtal arnod
TO (B0 pevpa.
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‘Evag 8poxoq amoteAeital amé 800 N\ meplocdTEPOUG KAASOUG.

210 ZXNMa 2.2.1 amekoviletal évag Bpoxog ABITA pe duo kAadoug A-B
kat A-A-I'-B, érou E eival n nAektpeyepTikn duvaun, U n nAekTpikn taon, |
TO peupa Kal R n nAekTplkn avtiotaon.

E

AO =

Zxnua 2.2.2 H BeTikn ¢opd NG nrwong Taong o€ [la avtioTaon OUUTTIITEL
UE TN BETIKN pOpA TOU PEULATOG

2NV NAeKTPOAOYia XPNOLUOTIOLE(TAL N TEXVIKA POpPda TOU pEUHATOG 1
oupBaTiki ¢opd, n oroia cupBoAileTal pe BEAOG Tou EeKiva amod Tov BETL-
KO TIOAO NG uratapiag ouvexifel oto eEWTEPIKO KUKAWMPA KAl KATAAARYEL
OTOV apVvNTIKO TIOAO, OnAadh amod 10 (+) oTo (-), (ExNua 2.2.1). H popa ng
Twong t1dong oe pia avtiotaon Bewpeital 6Tl eival BeTikn 6Tav eival idla
LE TNV pOPA TOU PEUNATOG, (ExNua 2.2.2).

<
NMPOZOXH
N4

2€ MEPITMTWON TTOU amé TOUug UMMOAOYIOHOUG, £va N TTIEPIOGOTEPA pEUMA-
TA A KAl TAOEIG MPOKUYOUV apvNTIKA, auTod onuaivel 0TI £X0UV OpIOTEi
A@Bog o1 popég TOUG.
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O Ko6uBog cival 1o onueio Evwong dUO 1 EPLOCOTEPWYV KAAdWY OTIWG
To onueio A oto Zxnua 2.2.3. Meta&u duo kOuBwv mpoodlopileTal €vag
KAAOOG, ev oToV 010 KAGdO dev eival duvatdv va urtapxel AAAOG KOPRBog
EKTOG TwV OUO akpaiwv KOUBwWV. H TTOAUTTIAOKOTNTA £VOG KUKAWUATOG TIPO-
KUTTTEL artd Tov aplBud twv Bpoxwv:

e £vag Bpoxog rpoodlopilel Eéva amAé KUkAwua,
o TIOAAOL BpdXOL TTOU ouvdEovTal LETAEU TOUG ArmOTEAOUV €va oUVBOETO

KUKAwua 1) diKkTuo.

+|1

-ly

Zxnupa 2.2.3 O kouBog A eival To onueio Evwong rMeploooTEPWYV KAAdwV
2.2.2 N6uog Tou Qu

O vouog tou QU ekPpdalel Tn oxEon avaueoa oTa Tpia Bacikd nNAEKTPIKA
MEYEDBN: Taon U, évraon Tou NAEKTPIKOU PEUNATOG / KAl NAEKTPIKY avTioTa-
on R kal dlaTunoveTal wg eENG:

H évraon Tou pelpaTog mou diappEeEl Mia WHIKA avTioTaon givai
avaAloyn TnG NAEKTPIKAG TAONG Kal avTioTpOopwg avaloyn Tng
NAEKTPIKAG AVTiOTAONG:

U
R

H nAekTpIKi avtioTaon €ivai n 1810TNTA TWV UAIK®OV VA TTAPEHUTTOS -
{ouv TN Kivhon TWV NAEKTPIKWOV POoPTiwv dnAadn Tnv KUKAogopia
NAEKTPIKOU pEUPATOG.

H T g avtiotaong R e€aptdtal and 1§ YEWUETPIKEG SLAOTACELG
TOU aywyou (ocUpuatog) Kat arod To UALKO Tou. H eEdpTtnon tng avtiotaong
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arod TO UAIKO XapaKTnpiletal arnd 10 CUVTEAEOTN p TIoU ovopaletal €191KA
avTtioTaon, dlapEpel arnod KABe UALIKO Kal HeETABAAAETAL Ue TN Bepuokpacia.
OL YEWUETPLKEG BLATACELG TOU aywyou gival TO PAKOG ¢ (0€ PETPA M) KAL T
dlatoun) Tou S (og m?):

o

R=p

10 = 1Q tm g1
im
>V TPAEN, oL SIATOUES TWV AYWY®V eival TNG TAENG Twv mm? kat &i-
vovTal o€ mm?2 Kat £T0L, yid TNV 2cn'[)\or[oincm TWV UTTOAOYLOMWYV, N ELOLKT
avtiotaon ekppaletal oe o M :
m

2
10=1000 0 oM
mm
Av n Bepuokpacia dev peTaBAAAeTal, TOTE N NAEKTPIKA avtiotaon eival
0TaBePY) KAl 0 VOUOG Tou QU uropei va dlaTturwdel wg ENG:

MNa pia edopevn NAEKTPIKA AVTioTACH, TO NAEKTPIKO peUMA TTOU
TNV S1appéel €ival avaloyo TG NAEKTPIKAG TAGNG O0TA AKPaA TNG.
‘ETol, n petaBoAnl TnG TAong oTa Akpa TnG AVTiIOTAONG, TIPOKA-
Aei avaAoyn peTaBoAn Tou pelpaATog.

O vopog tou Qu uropei va dlatunwbei kKal oe dUO AAAEG LOOOUVANEG
HOPPEQ

H Taon ota dkpa piag NAEKTPIKAG avTioTaocng ioouTal JeE TO YIVOUE-
VO ThG avTioTaong €mi TRV £vraocn Tou peUNATOG TIOU TRV SIAppEEL.
To yivépevo auté ovopdaleral mTwon Taocng oTnv avrictaon R:

U=R-:I

H nAekTpIKi avTtioTaon umoAoyideTal, wg To 6TAOep6 MHAiKo HETA-
&U Tng epapuolopevnNg TAong oTa AKPA TNG Kal TOU PEUMATOG TTOU

TNV d1appéEcl. R= U

H povada petTpnong g NAEKTPIKNG avtiotaong eival to wp (Ohm), pe
oupPoAo 1o Q. Avtiotaon evog wu Tapouctalel €vag aywyog, 6tav ota a-
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Kpa Tou epapudletal Tédon evog BOAT kal dlappéetal arod peupa €vracng
eVOQG QUTED.
10 = %
2NV pda&n XpnolLorolouvTal Kat TIoAAArAAGoia Tou Qu :
o Tokowu=1kQ=1000Q=103Q
o Topeyawp =1 MQ=1000kQ =10%Q

‘Otav cuvoEooUE la uraTtapia pe NAEKTpeYePTIKA duvaun (HEA) E pe
pa avtiotaon R (poptio), T0TE oxnuatifetal €va KAEloTO KUKAwUA, (ZXAua
2.2.4). 210 KUKAWWA auTO eKTOG amd TNV eEWTEPLKY| avTiOTAON TOU POPTiOU
R undpxel kaL n ECWTEPIKA avTioTaon TG MNYNQ r. H ecwTtepiki avriotaon
TNG MNYAG r EKPPAlel TNV OUCKOAQ TIOU CUVAVTOUV TA NAEKTPLKA QopTia
KATA TNV Kivnon Toug OTO E0WTEPLKO TNG TINYAG.

O vouog tou Qu epapuoleTal 0To KAEIOTO KUKAWUA Tou ZXhuatog 2.2.4
KQL TIPOKUTITOUV OL OXECELG:

-_E —E-
I_R+rD U=E-rQd

H rrtwon taong U ota akpa g avtiotaong R eival idla pe v taon nou
METPLETAL OTOUG TIOAOUG TNG TMYNG Kal ovoudaleTtal moAIKA Taon TG mMnyng.
H moAwr tdon U tng rmnyng woutal ye tnv HEA E peiov v ecwtepikn
TTWon Taong r - | g TnyNg. H moAwr taon g rnyng eivat ion pe tnv HEA
E ™g rinyng povo otav | =0, dnAadr éTav To KUKAwUA gival avOLKTO.

—_ >
)
O
r
+
ET V) R
)
O

Zxnua 2.2.4 KAeloté KUKAwUA UE ECWTEPLKN avTioTaon tng rnnyneg r
Kal avrtiotaon Tou popTtiou R
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AvoIKTO KUKAWNA ival TO KUKAWA OTO OO0 N NAEKTPIKA avTiotaon 1
TO OTOLXE(0 TTOU KATAVAAWVEL EVEPYELA €XEL ATTOOUVOEBEL, (ZxNua 2.2.5).

BpaxUKUKAWHEVO KUKAWHA €ival TO KUKAWUA OTO Oroio ot TidAol Tng
MNYAG evAvovTal PETAEU TOUG e €va aywyo TIOAU UIKPNG WHLKNAG avTioTa-
ONG KAl TO PEUNA TIAPAKAUTTTEL TO POPTIO, (ZXNHa 2.2.6).

2g TEPIMTWOoN BPAXUKUKAWUATOG, TO PeUUA BPAXUKUKAWONG IBp eival
TIOAU UEYAAUTEPO ArO TO KAVOVIKO () OVOUAOTIKO) peUa TOU popTiou.

1=0
—_—

O O

+ [
T .

Zxnua 2.2.5 AvolKTo KUKAwua

)
\J
r
+ IBP I:] R
T ¢
)
\J \J

Zxnua 2.2.6 BoaxUKUKAWUEVO KUKAwUQ

ﬂ‘.x. NAPAAEIFMA 1

M pratapia nmapéxel Tdon 4,5 V oe wa avtiotaon 45 Q, (Ixnua 2.2.7).
MNo6oo pevpa deixvel TO AUIEPOPETPO OUVOEDEPEVO OE OELPA UE TNV AVTI-
oTaon;

Auon:
To kKUKAwua €xel: U =45V kat R =45 Q. Ar6 10 vouo Tou Qu utioAoyile-

TalL To peupa:

_45V

U
= =0,1A
R 45Q
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n
&

+

"
ul

Zxnua 2.2.7 HAekTpIkO KUKAwua ue nyn taong U, avtioraon R kat aurepoUEToo

m, X: MAPAAEITMA 2

Muwa Aaumna nupdktwong dappéetal aro peupa 200 mA, 6Tav TPoPodoTE(-
TaL pe téon 220 V. Na Bpebei n avtiotaon tng AQuUag.

Auon:
H avtiotaon tng Aaumnag BpiokeTal anod To vOuo Tou Q.

200 mA=0,2 A

U _ 220V
R=+-==—"=-=11000Q
I 0,2A

., X- MAPAAEIrMA 3

O 1poBoA€Qg OUIXANG evOG AUTOKLVITOU CUVOEETAL UE TNV MUratapia Twv
12 V. H avtiotaon tou eival 3 Q. Na Bpebel n évtaon Tou peupaTog otav
avaBel o ipoBoAEag.

Auon:
To peupa uroAoyiCetal aroé Tov vouo tou Ohm:

u_12yVv
|=—=7=4A
R 3Q

™. X: MAPAAEITMA 4

H eowTtepikn) avtioTaon uag ynarapiag eivat 1 Q kai n oA ™ng téon 25
V. H avtiotaon mou eival ouvdedeuevn 0TOUG TTOAOUG NG dlappEeTal anod
peupa evraong 5 A. Na Bpebein HEA tng rmmyng.
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Auvon:
H HEA tng rnyng uroAoyidetat arod Tov vVOUo Tou Qu:

E=U+1-r=26V+5A-1Q=30V

2.2.3 20vdeon o€ ocipa

Mep100OTEPEG AVTIOTACEIG KAl TINYEG TAONG €ival OUVOEDEPEVEG OE
ocip@ o€ €va NAEKTPIKO KUKAwMa, 6Ttav diappéovral amdé To idlo

pelja.
To KUKAWHA auTO Prtopei va etaTparei oe éva arn\ouoTePo Kal OAEG oL

QVvTIOTACEIG VA AVTIKATAOTABoUV pe Hévo dia wooduvaun avtioTaon Kat
OAeg ol TINYEQ va avTikataotabouv and pia .coduvaun rnyn.

H 10080vaun avriotaon R Twv avriotacewv R,, R, ka1 R; mou
ouvdéovTal og oglpd, IcoUTal ue To ABPOIGHA TOUG.

R=R;+R,+R;

270 2xNua 2.2.8.a ot avTiotacelg Ry, R, kat R, gival ouvdedeuéveg oe
oelpd kat dlappeovtal amnd To dlo peupa I. Ol TpEIG avTIOTACELS UTopOoUV
va avTikataoctadouv amod pia .ooduvaun avtiotacn R onwg ¢aivetal oto

2xnua 2.2.8.8.

H 10060vapn nAeKTPEYEPTIKA dUvapn E Twv mnywv t1dong mou
€ival ouvoedenéveg 0 GEIPA KAl £€XOUV NAEKTPEYEPTIKEG dUVA-
ueig E,, E, ka1 E; 1000TaI ue TO GBpoOIoHA TOUG.

E=E,+E,+E;

270 2xNMa 2.2.9.a ol NAEKTPEYEPTIKEG duvapels E,, E, kal E; givat ouv-
Oedeueveg 0 oelpd Kal n L.ooduvaun NAEKTPEYEPTIKY dUvaun E ¢aiveTal
070 ZxNua 2.2.9.8. O BeTIKOG TTIOAOG TNG KABE TMYNG CUVOEETAL OTOV APVN-

TIKO TIOAO TNG EMOPEVNG.
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|
R+ R2 R3
a.
U
| R
e
6.
U
2xnua 2.2.8. a. uvdeon o€ o<cipd TPIWV QVTIOTACEWV Kal
B. looduvaun avtiotaon Twv TPIWV QVTIOTACEWV
| E; E, Es
—F F 1
| | |
a.
U
- = +
I E
—
i
6.
U
- - +

2xnua 2.2.9. a. Tpelg nny&eG 1aong ouvosdEUEVEG O OElpA
B. H iooduvaun rmyn taong

210 2xnua 2.2.10.a ot avriotacelg Ry, R,, R; Kal ol NAEKTPEYEPTIKEG
duvauels E,, E,, E; eival ouvdedepéveg oe oelpd. H 1ooduvaun avtiotaon
R kat n 1ooduvaun NAEKTPEYEPTLIKY duvaun E anoteAouv 1o LOOBUVAUO KU-
KAWUA, (ZxnHua 2.2.10.6).
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E; E;

Ry R2 Rs3

Zxnua 2.2.10. a. 2Uvdeon o€ oelpd TPIWV avTIOTACEWV Kal TPLWV TNYWV TAoNG.

B. looduvauo kUukAwua.

T, % MAPAAEITMA 1

20vdeon og GEIPA TWV AQUTITAPWV

2UVABWG oL AQUITTAPEG TIUPAKTWONG dEV CUVOEOVTAL OE OElPA, EMEDN OE
nepinTwon mou évag AQUmnTApag Kaiyetal Aoyw tENG Tou vruatog, Tote
OlaKOTTETAL OAO TO KUKAWA.

‘OUwg, 0t MEPUTTWOELG OTIOU ArALTOUVTAL AQUMTHPESG XAUNAWY OVOuQ-
OTIKWV PeyeBmv (Tdomn, peupa, LoXUG) OMwg OTa PWTIOTIKA TWV XPLOTOU-
YEVVIATIKWV 3EVOPWY, TOTE ePAPUOLETAL N OUVOEON OE OEIPA TWV AQUTTTH-
pwv. Na npootacia &évavtl SLAKOTG TOU KUKAWUATOG O€ TIEPITTWON TIoU
€vag Aaunthpag kaei, KABe AQUITAPAG YEPUPMOVETAL UE €Va EIOIKO KAA®-
Ol0, TO OTI0i0, KATA TNV KAVOVIKI AEITOUPYIA TOU KUKAOUATOG eV dlappEe-
Tal arod pevpa. Ze Tepirmtwon PAAGRNG Tou AAUTTAPA, TO KAA®SLO AELITOUpP-
vei ocav diodog: yivetal aywyllo Kal ETUTPETEL TN SLEAEUOT TOU PEUNATOG.
Mapakdurretal £€TOL 0 KAPEVOG AQUITTAPAC Kal TO KUKAWUA eEakoAouBel va
dlappéeTal arod peupa.
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., X- MAPAAEITMA 2

PuBuioTiki avTtioTaon

Ol NAEKTPIKEG OUOKEUEG UIOPOUV va cuvdebouv ag Taon uPnAodTepn arnd
TNV OVOUAOTIKA TOUG e Tn BonBela Uiag avTtiotaong n oroia cuvogsTal oe
oelpd. H avtiotaon autr ovoudletal puBuIOTIKN avTioTaon.

Epapuoyeg orou xpnoluoroteital pubuLloTikr) avtiotaon eivat ot dlata-
EEIG eKKIVNONG TWV NAEKTPIKDV KIVNTAPWY, Ol SLATAEELG pUBULONG TNG PW-
TEWVOTNTAG TWV AQUITAPWY, Ol NAEKTPOVIKEG OlATAEElG K.A. 3TO SXNua
2.2.11 n puBuioTikn avtiotaon oupBoAiletat e R, kat ouvdeetal o oglpd
ME €va KIvNTNPa Ye wiikr avtiotaon R;.

Emewdn) ol puBUIOTIKEG AVTIOTACELG KATAVAAWLVOUV NAEKTPIKA EVEPYELQ
TNV oroia YETATPETOUV 0 BepUdTNTA KAl PELWVOUV TOV BaBuo arddoong
NG dlAta&ng, xpnotuorolouvTal HéVo 0€ EPAPUOYES XAUNAWY PEUUATWV.

| l:‘1 R2
U, U,
O =k ©)
U

ZxAua 2.2.11. PuBuioTikn avtiotaon ouvoedeUEVn o€ Oelpd LUE KIvnThHea

., X: MAPAAEIrMA 3

AUo nAektpikég avtiotaocelg R=5 Q kat R,=10 Q ocuvdeovtal oe oelpad,
(Zxnua 2.2.12). H moAwkn taon tng rnyng eivar 30 V. YrnoAoyiote: a) tnv 1-
coduvaun avtiotaon Kat B) TG MTWoeLg TAoNG OTIG AVTIOTACELG.
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| R R,
U, U,
E
_—
+ —
-
U

Zxnua 2.2.12 2uvdeon o€ oeipa dUO0 avTioTACEWV LE (ia yn Taong

Auon:
a) R=R;+R,=5Q+100=15Q

U _30V _
B '=R=150°2"
U =R, 1=5Q2A=10V

U,=R, I1=10Q-2A=20V

™, X- MAPAAEIrMA 4

Ol 1Goelg TOU KUKAWUATOG Tou 2Zxnuarog 2.2.12 eivar U;=10 V «kat
U,=20 V. YrioAoyioTe Tnv MoAwKr| Taon g ryng.

Auon:
E=U,+U,=10V + 20V = 30V

™, X: MAPAAEITMA 5

Evag Aaummpag £xel ovouaoTikr) taon U, =12 V kat ovopaoTikd peuua
2 A. lNa va ouvdebei oe 1don U=220 V xpelialetal va cuvoebei oe oelpd ue
pla puBULOTIKA avtiotaon, (ZxAua 2.2.13). YroAoyiote: a) To péyebog tng
PUBULOTIKAG avTioTaong Kat B) TNV NAEKTIPLKN LOXU TIOU KATAVOAMVOUV O
AQUITTAPAG KAl 1 PUBILOTIKY avTioTaoT.
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Ry R
|
— .

U, U,

O = O
U

Zxnua 2.2.13 2uvdeon o€ oelpd pUBUIOTIKNG avTioTaong e Aaurtnoa

Auon:
a) H dapopd peta&u tng TAONG TOU OLKTUOU KAl TNG OVOUAOTIKAG TAONG
TOU AQUIITAPA €ival n ITOON TAONG OTN PUBULOTIKN avTioTaon:

U,=U-U,=220V-12V =208 V

O vopog tou Qu divet:

u
_ -2 _208V _
R, = = oA =104 Q

B) P,=U; 1=12V-2A=24 W

P,=U, 1=208V-2A=416 W
2.2.4. MapaAAnAn c0vdeon avTicTACEWV

MepioodTEPEG AVTIOTACEIG €ival ouvdedepéveg mapdAAnAa oTav

OAol 01 aKPOOEKTEG €10000U TOU PEUMATOG G’ AUTEG GUVOEOoVTAl

HETAEU TOUG, Kal 6A0I 01 AKPOOEKTEG £EGBOU TOU pEUMATOG aTTd au-

TEQ ouvdEovTal HeTa&u Toug.

O1 avtiotdoelg cuvdedeuéveg TTApAAANAa TpopodoTouvTal Ye Tnv idla
TAON KAl TO PEUA TIOU ELCEPXETAL OTO KUKAWMA TIAPAAANAWY QVTIOTACEWY
loouTal Pe TO ABPOLoUA TWV PEUPATWY O OAOUG TOUG KAGdoug, (ZXAua
2.2.14).

I=1+1,+15
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2e KABe avtioTaon urapyeL n idla TTwon Taong.

U =R,l, = R,l, = Ry,

|1 R1
—_

| I, R2

— e

a I3 Rs

=
V]
O > O
! R
—_—
6.
V)

-
-

Zxnua 2.2.14. a. lNapaAAnAn ouvoeon TPIWV QVTIOTACEWV Kal

B. looéuvaun avtiotaon

'‘OANEC Ol NAEKTPLKEG OIKIOKEG OUCKEUEG, Ol AQUITTAPEG TUPAKTWONG, Ol
NAEKTPLIKOL KIVNTHPEG, Ol UETAOXNUATIOTEG KATL., KATAoKeuAdovTal ya Tu-
norownuévn taon 220 V kat cuvogovtal TapdAAnAa oto dikTuo.

H 1ooduvapun avtioTaon Tou KUKAWPATOG UE AVTIOTAOELG OUVOEDEUEVER
napaAAnAa R (Exnua 2.2.14.8) unoAoyiletal oup®wva pe TNV akoAoubn

oxeon: 1_1 .1, 1
R R, R, R

H 1ooduvaun avtiotaon eival pkpoTepn and kKAbe pia and TG avTlota-
oelg ou cuvogovtal TapdAAnAa. Na dUo avTioTAoelg ouvOEDEUEVEG TIA-

PAAANAQ loxUEL:
1

N __ 12
R_R1+R2DR R. +R

‘Otav oL avTiotaoelg eival Ouoleg, TOTE:
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m, X: MAPAAEITMA 1

Eva ewTloTikO aroteAeital and T1€00ePIG OUOLOUG AQUITTAPEG OUVOEDENE-
VOUG TIAPAAANAQ, Zxnua 2.2.15. To pwTloTIKG cuvdéeTal o Taon 220 V. H
avTiotaon Tou kGBe Aapmthpa eival 440 Q. Yriohoyiote: @) TnVv 1ooduvaun
QvTioTaoN TWV TECCAPWV AQUTTAPWY, B) TO pelpa TIOU ATIOPPOMAEL TO
PWTIOTIKO ard TNV Mnyn, Y) To peupa oTov KaBe Aaurtrnpa.

—
|1¢ |2¢ |3¢ |4¢
U
R, R, Rj R,
Zxnua 2.2.15 TEooepi¢ Aquittnpeq ouvoedEEVOL TTAPAAANAQ
Auvon:

a) Epooov ol Téooepig Aapurmnpeg eivatl 6uoLoL, oL avTloTAoELS €ival (0eg
MeETAEU Toug, OnNAadn:

R,=R,=Ry=R,=440Q

R, R
R=_1 J=M=11OQ

B) To cuvoAlkd peupa urtoAoyidetal cUPPWVA PE TOV VOO Tou Qu:

U_220V _,p

"RT110Q

Y) OL t€00€pIg OUOLEG AVTIOTACELG AMOoPPOPOUV arod TNy Tnyn T1a ida peu-
pata:

l=ly=ly=1,

[MNa kdBe Aaumntrpa epappoloupe Tov VOUO Tou Qu:
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'R, 440Q

U _220V _ 0.5A
li=l,=1;=1,=05A
2.2.5 30vOeTn ouvdeon

HAeKTPIKO KUKAWUA TTOU TTEPIAANBAVEI NAEKTPIKEG AVTIOTACEIG KAl
NAEKTPIKEG TINYEG OUVOEDBENEVEG O O€lpd Kal mapdAAnAa ovoud-
{eTal KUKAwpA e ouvOeTn oUvOEon N MIKTH OUVOEDN).

2e éva oUVBETO KUKAWMA TPoodlopifoupde TA TUNMATA HE AVTIOTACELG
oe oelpd Kal Toug TIApPAAAnAoug KAGdoug. 2Tn cuvexela epapuoloupe
OA0oUG TOUG Kavoveg TNG oUVOEDONG OE oelpd Kal TNG TApAAANANG ouvde-
ong. MpakTikoi Kavoveg UTTIOAOYIOUOU OUVBETNG cuvdEOUOAOYIag avTloTa-
ocwv ival ol akéAoubol:

e 2g Ma cuvdeopoloyia og oelpd, OTou UTIAPXEL KAL LA CUVOECIOAO-
yia mapdAAnAn, (2xHua 2.2.17), urtohoyiletal pmwTa n TAPAAANAN
OuvOECUOAOYIa Yla TNV eUpeon TNG LOOBUVAUNG AVTIOTAONG KAl E-
Td aBpoifoupe TIGC AVTIOTAOELG OE OElpd.

e 2g [la ouvdeouoAoyia MapdAAnAn, av uridpxel ua cuvdeouoAoyia
oelpdg, uttoAoyideTal TP®WTA N CUVOECUOAOYia CelPAg yla TNV eupe-
on NG ooduvaung avtioTaong Kal JETA CUVOETOUUE TIG TIAPAAAN-
A£G QVTIOTACELG, (ExNua 2.2.18).

Ta duo KUKAGUATA TIOU Ttapouctadovtal ota 2xnuata 2.2.17 kat 2.2.18

cuvavTouvTal CUXVA 0 CUVBETA KUKADUATA.

LAY % MAPAAEITMA 1

Aivetat n ouveetn ouvdeon Tou 2xnuarog 2.2.17 ¢ormou: R;=100 Q,
R,=1000 Q, R;=4000 Q. YroAoyiote tnv looduvaun avtiotaon R.

Auon:
R,R
R=R, + 522
'R, +R,

R=100 Q +1000 Q - 4000 Q /(1000 Q +4000 Q)=100 Q +800 Q =900 Q
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O

Zxnpa 2.2.17 2uvBetn ouvdeon ue duo rnapaAAnieg avtiotaoceis R, kai R,
OUVOESEUEVEG O€ O€lpa Ue TNV avTtiotaon R,

h R, R,

O

Zxnua 2.2.18 3uvBetn ouvdeon ue dUO avTIOTACELG Oe oelpd R, kat R,
ouvoedeuEveG napaAAnAa ue v avrioraon R,

""X: MAPAAEIrMA 2

Aivetat n ouvBetn ouvdeon Tou Zxnuatog 2.2.18 omou: R;=100 Q,
R,=300 Q, R;=400 Q. YnoAoyiote v 1oodUvaun avtiotaon R.

Auon:
_ (R +R,) R,
R1 + R2 + R3

100 Q + 300 Q) (400 Q
R * ) - 2000
100Q + 300Q + 400Q
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™. X: MAPAAEIrMA 3

Aivetal To Beppavtikdé cwpa Tou ZxAuatog 2.2.19 1o oroio cuvdEeTal O
rmyn taong U=100 V. Ot avtiotdoeg eivat R, =5 Q, R, =5 Q kat Ry =5 Q.
O dakomtng A, eival 0 yevikdg dLaKOTITNG oUvSeonG Kal arnoouvoeong 0To
diktuo. Otav o dlakommg A, gival avolktog, n avtiotaon R, eival ektog
Aettoupyiag. YmoAoyiote To pevpa otTig avtiotacels R, R, kat Ry a) pe
KAELOTO TO BlakomTn A, Kat B) He avolkTo To dlakomn A,

R3 I
—1___ 1
A Iy R4 A B
—>

o— — 1o 0

Iy Rz Az

T I

u
U, .
O

Zxnua 2.2.19 20vBetn ouvOeon avTioTACEWV BEPUAVTIKOU OWUATOG UEOW OLAKOTTTH

Auon:

A. AlakonTtng A, KAELOTOG Kal dlakomTng A, AVOIKTOG:

H avtiotaon R, = 5 Q gival ouvdedepévn o€ OEPA Ye TNV AvTIOTAON
R;=5 Q. H 100d0vaun avtiotaon toug R eivat:

R=R+R,=5Q0+50=100Q

To peupa urtoAoyiCeTal arnd To vVOUo Tou Qu:

y
L+5 01 =455 = 10A

B. Alakoming A, KAELOTOG , dlaKONgG A, KAELOTOG:

H avtiotaon R,;=5 Q eival ouvdedepévn NMapaAAnAa pe TNV avtiotaon
R,. H 1ooduvaun avtiotaon R eivat:
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R, [R
R=R,+ 52 = —504+ 2209 759

"R, +R, 5Q+5Q

+

To peupa urtoAoyidetal arod To VOuo Tou Qu:

Ug 100V _
L+ g0l =750 =133A

2.3 Zuvexég psuua Kal evaAAaooouevo peuua

O 0ploPOG TOU NAEKTPIKOU PEUPATOG oav TNV taxutnta PeTapopds Tou
@opTiou TiepAapBavel TOOO Ta BETIKA GO0 Kal Ta apvnTIKA popTia. To peu-
Ma Ttou ogpeileTal oTnv Kivnon BeTIKWV POPTIWV KAl TO peUUA TIOU OpEiAe-
TAL OTNV AVTIBETN Kivnon TwV apvnTik®V QopTiwv abpoidovtal.

2uvexEég peupa Z.P. eival To peUupa Tou OTIoiou N TIUA Kal N popa Tapa-
pével n idla oe KABe Xpovikr oTyun t. 310 2xAua 2.3.1, n mapdAAnAn ctov
opLCOVTIO AEova YPAWUN TIAPLOTAVEL TO CUVEXEG PEUMA.

ZuvexEg
pelpa

-
0 t

15 A

Zxnua 2.3.1 pagikn nmapdotaon ouvexousg pEUUATOG

To nAekTpKS pelpa maploTaveTal pe 1o ouPBoAo |, 1 i, OTou To Kepa-
AQio ypAupua XenoLUoTIoLEiTal YIA PEUMATA XPOVIKA 0TaBepd, OTIWG €ival To
ouveEXEG peUNa, Kal TO MIKPO YPAUUA Yla peUpaTa XPOVIKA JeTaBANTA, O-
Mwg eival To eVAAAACOOUEVO peEUA.

MeTta&u duo payvnTik®V TIOAWV TIAPAYETAL OJOYEVEG HAYVNTIKO TEDIO.
Av ouvdEooupe Ta Akpa evog opBoywviou Bpoéxou TTAEUPAG UNKOUG £ e
OUO0 HOVWUEVA PETAEU TOUG METAAAIKA OAKTUAIOLA OAioBnong, Tiou Bpioko-
VTalL TIPOOAPUOoUEVA O AEova Kal TIEPLOTPEYOUE ToV BPOXO HECA OE Eva
OMOYEVEG MayVvNnTIKO Tedio, TOTE avarnrtuoosTal ota AKkpa Tou PpoxXou, nAe-
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KTPEYEPTIKA dUvaun - HEA i emayoépevn Taon, (Exnua 2.3.2). Av ouvoe-
ooupE €va BOATOUETPO HECW OUO YNKTPWV EPATTTOUEVWV OTA JAKTUAISLA,
TéTE dlaBaloupe Tnv enayouevn taon. 'Otav o Bpdxog oxnuatiel KAeOTO
eEWTEPIKO KUKAWUA, (ZxAua 2.3.2), TdéTe mapatnpouue o0To popTio R, cuv-
OedEPEVO OTOUG AKPOOEKTEG TOU BPdX0OU, PO NAEKTPLIKOU PEUNATOG i.

© |

Zxnua 2.3.2 lNeptotpepduevos Bodxog avausoa oto Bopeto rmoAo N kat voTio rmoAo
S uoviuou uayvntn. MNapaywyn enayousvng Taong ora akpa Tou

To péyebog g HEA E ota dkpa Tou mepLoTpepdeEVOU BpoOXOU O OToi-
0G OTPEPETAL e OTABEPT) YWVIAKA TAXUTNTA W diveTal arod Tnv oxéon:

E=B-/(-v

orou B eival n évtaon NG HayvnTiKAG EMAYWYNG, £ N MAEUPA Tou TIAQL-
oiou Kat v n Taxutnta Tou Bpdxou.

2€ OMOYEVEG HAYVNTIKO TIEDIO UTIApXEL MayVvNnTIKA por) @ n oroia dla-
repva To BpdXo Kabwg TmeploTpePeTal. H payvntikr por ® e€aptdtal anod
N Ywvia ¢ mou oxnuartidel o Bpodxog, Ke T dleuBuvon TV PAYVNTIKOV
YPOAUU®WV Tou payvntikou mediou. ‘Otav n ywvia autn eivat ¢=0°, 11 ¢
180°, 16TE N payvnTkA pory eival ¢=0. 'Otav n ywvia eivat ¢ = 90°, n ¢
270°, T0TE N MAYVNTIKN pon UETABAAAETAL UETAEU €VOQ PEYIOTOU Kal EVOQ
eAaxioTou kal €xel TO HEYAAUTEPO €UPOG NG, ®=max. H taxutnta pue v
oroia peTaBAAAETAL N HAYVNTIKA pon e€aptdTal and Tn ouxvotnta mePL-
OTPOOPNG TOU BpodXOoU.

O1 evaAAayég otnv MOAIKOTNTA TNG eMayouevng Taong E nmpokaAouvtal
anod tnv evaAAayn tng eopdg LeTABoANG TG pong (augnon — peiwon) kat
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€101 apdyetal éva evaAAaooopevo peupa i. H taon petaBaAAetal oup-
PWVA [E TNV NULITOVIKY KAUTUAN Kal eEapTtatal arnod Tn ywvia rmeplotpopng
® Tou Bpdxou. H apxr) HETPNONG TNG Ywviag ¢ eival o oplldvTiog agovag,
(2xAua 2.3.3).

H enayduevn oTyplaia taon ota akpa tou Ppoxou o€ OroladnroTe
XPOVIKY otiyun t, e€aptartal and ) ywvia ¢ kat didetal and Tn oxeEon:

u=2-B-/-v-nuo

Orou: u gival n otiydlaia Ty tTng enayouevng taong oe V, B eivai n é-
VTaoN NG HAyVvnTIKAG EMAYWYTG TOU payvntikou mediou o Vs/m? ) Tesla,
¢ eival TO UNKOG TWV TIAEUPWV TNG OTE(pAg TIOU TEUVOUV TIC UAYVNTIKEQ
YPAUUEG Tou Tediou o m, v gival n TaxUuTNTA TIEPLOTPOPNG TOU BPOXOU OE
m/s Kat ¢ eival n ywvia mou oxnuatifel To erinedo Tou BpoxXou he tTnv Ol-
€uBuvon TwV PaYVNTIKOV YPauuwVv. O CUuvTeAeOTnG 2 TiBeTal emeldn 1
oreipa £xel OUO TIAEUPEG. OPLAKES TIMEG TNG TAONG u divovTtal otov lMivaka
2.3.1.

EvaAlacooépevn Taon e = NUWt Kal ~ —4—A—i-

e-V MayvnTiki PoR ¢ = cuvwt et
¢ -Wb
1,0 1
0,8 4
0,6 - ™

0,4 -
0.2 1 Fwvia - poipeg
0,0 T

020 30 60 9 150 188, 210 240 270 300 330 360
04 -

-0,6 -

08 - o

-1,0

2xnua 2.3.3 MNapaywyn evaAAaooouevng Taong Kai evaAAaooouevng
HayvnTikng pong
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MINAKAZ 2.3.1.
MeTaBoAR TnG HAYVNTIKAG POARG KAl TNG EMAYOUEVNG TAONG UE T YWvVia
MEPIOCTPOPAG ¢ TOU BpOXOU WG P0G TIG MAYVNTIKEG YPAHUMEG TOU TEDioU.

Fwvia Ofon emmédou Tou MayvnTiki Emayoéuevn
TEPICTPOPNG | BpdXOU WG MPOg TV pon TAon
P S1eubuvon Twv () u
HAYVNTIKQV YPAMH®OV

0° KaBetoq b= Dpax u=0

90° MapdAAnAog ®=0 u=+Upn

180° KaBetoq ®= -Oax u=0

270° MapdAAnAog ®=0 u=-Uy

360° KaBetoq b= Dpax u=0

Ma KABe XPOVIKA OTLYUN 1 ernayouevn otiyuaia tédon kat évrtaon dido-
VTal aro TIG OXEOELG:

u=U, nue
=1, -nue

orou U kai |, eival ot HEYIOTEG TIUEG TWV EVAAAACCOUEVWY UEYEDBWV
KAl u Kat i givat ot OTIYUIaieg TIMEG Toug. H oxeon petagu U kat | didetal
artd Tov VOuo Tou Qu:

EvaAlaoccépevo peipa (EP) €ival To mep1odika peTaBaAAope-
vo peUpa ocUUPWVA ME TO NUITOVO ThG Ywviag meEPIOTPOPRAG
TOU BpOX0OU WG TIPOG TIG HAYVNTIKEG YPAHUHEG TOU TTEdiou.

EvaAAaocooépevn Taon €ival n mepilodika HeTaBaAAbpevn Taon
oUUPWVAa JE TO NHITOVO TG YWViag MEPICTPOPNHG TOU BpoXOU
WG TPOG TIG HAYVNTIKEG YPAUMEG TOU TTEDiou.

To evaAAaOoGCOEVO peUNA UITOPEL va NV eival NUITOVIKO. AAAQ, YA TIG
AvAYKEG TOU HABNUATOC WG EVAAAACOOUEVO peUPa Ba BEwPOUE TO NULTO-
VIKO (NMITOVOELDEG).
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Mepiodog T evog evaAAacooduevou peyEOBouqg (TAong R €vra-
ong) €ival o otaBepdg xpévog T yEoa oTov Ommoio To EVaAAac-
oouevo NEyeBog ouumAnpwvel pia MARPEN evaAAayn (mepioTpo-
¢n 360°) R 0 XpOvog o€ SEUTEPOAETITA HECA OTOV OTTOIO OAO-
KANPpWVETAl £vag MARPNG KUKAOG METABOANRG TOU.

Zuxvornta f Tou evaAAacoOHEVOU peUMATOG €ival 0 apiOuog
TWV KUKAWV TTOU CUPTTANPWVOVTAI HEGA OE £€vVa SEUTEPOAENTO.

2710 ZxNua 2.3.4 napoucidletal n nepiodog T. ZTIG TEPUTTWOELG TIOU TO
MayvnTiko Tiedio dnuioupyeital amnod neploooOTEPOUG HAYVATEG, TL.X. OUO Ha-
YVITEG 1) dUO Ceuydpla OAWV 1) TECOEPLG TIOAOUG, TOTE AVTIOTOLXEL Mia Tie-
piodo oe on otpoPry. Av 1o HayvnTIkO Tedio dnuloupyeitatl and 3 (euyad-
pla TOAWV 1 6 TIOAOUG, TOTE AVTIOTOLXEL pia Tepiodo oe 1/3 TEPLOTPOPNG

TOU BPOXO0U KATL. ZUUpwva Ye To ZXNua 2.3.4:

— OTO XPOVO Ulag Tieplodou T, To evAAAACOOUEVO UEYEBOG undeviletal

OUO POPEG KaL TTAiPVEL MIa MEYLOTN KAL [a EAAXLOTN TIUA,

— OTO XPOVO ULONG Tieptodou T/2 1o evaAhacoouevo péyebog dlatnpei

™ dia and Tig duo kaTeubuvoeElg Tou.

'
—_

EvaAAaoccopevn Taon u = 10nuwt,

u-V,i-A EvaAlacoodpevo pevpa i = Swtnp(wt-30)

10 -

8 4

6 -

4 -

2 1 - p

0 ' ' ' ' ' ' rw'vm-p'mpsq
2 {030 60 90 120 150 18 210 40 270 300 330 60
/-

-6 A

8 A

0 A

— -
-t |

Zxnua 2.3.4. EvaAAdaocoduevo pedua, evaAAaooouevn taon kat nepiodog

2€ XpOVO £VOG OEUTEPOAETITOU TO EVAAAACCOUEVO PEUUA CUUTIANPWVEL

1/T KUkAoUG. H Tiepiodog Kal n ouxvoTNnNTa CUVOEOVTAL UE TN OXEOT.
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f=1/T
H povada petpnong tng ouxvotntag eivar 1/s 11 Hz (Hertz i Xeptd).
2TV PAagn XPnOoLLOTIOIoUUE Kal TTIOAAAMAACLA TOU XePTC.
1kHz = 1000 Hz (KiAo xeptQ)
1MHz =1.000.000 Hz (Méya xeptQ)
1GHz = 1.000.000.000 Hz (Fiya xepTq)

H Blounxavikn tdon kal cuxvotnta Tou €VOAAACOOUEVOU PEUNATOR
otV Eupwrn eival 220 V kat 50 Hz. Ztnv Auepikn, n Blounxavikr taon Kat
ouxvotnta gival 127 V kat f = 60 Hz. Zuvenwg, ol CUCKEUEG TIOU KATAOKEU-
acovTtal yla xpnon otnv AUEPIKA deV PIOPOUV va AEIToUupynoouv oTo Oi-
KTUO NG Euphrng Xwpig TI¢ KATAAANAEG UETATPOTIEG TNG TAONG KAl TNG
ouxvOoTNTAag Tou Ba TIG TPOPOSOTHOOUV.

H ywvia ¢ ovopaderal ¢aon | ywvia ¢acng tTng EvaAAacoope-
vng Tdong

H KUKAIKR) ouxXvoTnTa W €ival n ¢Aacn TMoU avTIOTOIXEI 0€ €va
SeuTEPOAENTO N N YWvia mou diaypdagel o 6pdxog o€ 1s.

m=$D p=wl

w=2 Ouf
_2Drt
W=

H KUKALKI] ouXvOTNTA CUWTITTEL JE TN YWVIAKT TaXUTNTA TIEPLOTPOPNC
Tou Bpoxou. H povada pétpnong eival aktivia/deutepoAertto (A rad/s).

Katd tnv apxikn Xpovikn otiyun t=0, mou ocuvnBwg eival kal n apxn e
®dong, n edon eival ¢=0°. KaTtoriv n ¢dacn augavetal dlapkwg, Je otabepd
BruaTta katd w akTivia ava deutepoAertto. Meta and xpoévo t n gaon av&a-
vel o wt rad. ETOL, TIPOKUTITOUV Ol OXE0ELG TNG EVAAAACCOUEVNG TAONG Kal
€VTAOoNG Tou Oivouv Tn oTlyulaia Tiur) Toug OUVAPTAHOEL TOU XPOVOoU:

u=U, nue

=1, nue
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orou | kat U eival oL pEYIOTEG TIHEG TOU PEUMATOG Kal TNG TAONG, a-
vtioTolxa.

Evepyo6g TigR TOU gevaAAacoopévou peuparog | ovopddetal n T NG
€vtaong Tou LoodUvapou ouveXoug peUlaTog, TO oroio Ba mapdayel erti
MIOG OUYKEKPIMEVNG WHIKAG avTioTtaong To dlo ocd BeppodtTnTag Q e TO
£VOAAQCOOUEVO PEUUA, oToV idlo Xpovo, (Q=0,24-R:I%t and Tov véuo tou
Joule).

H evepyog 1 evdelkvuopevn Tiun | g évtaong i yla nutovika peupata
urtoAoyiletal arod tnv oxEon:

I
|=-2 =0,707 |
@ m

Opoiwg yia tnv TAon oxuel OTL N evepyog 1 evdelkvuodpevn Tiwn U tng
TAong u, urtoAoyideTal arod Tnv oxeon:

u
szg n U=0,707 Um

Ao Ta rponyoupeva TIPoKUTTTEL OTL:

H evepyog TIpA 1600TAI TIEPiTTOU PE TO 70% TNG MEYIOTNG TIMAG
TWV EVAAAACCOHEVWV HEYEOWV

™. X: MAPAAEITMA 1

Na urtoAoylotei n mepiodog Tou eVAAAACOCOEVOU PEUPATOG BLOMNXAVLKNG
ouxvoTNnTag ™G Eupwnng.

Auon:

H Blounxavikn cuxvotnta sival f=50 Hz.
f=1/T= T=1/
T =1/50 = 0,02 deutepdAertTa.

Katd tnv dlapkela autng g meplodou To EVAAAACCOUEVO PEUA OAO-
KANPWVEL €Va KUKAO Kal KAT €MEKTAON 0 1 SeUTEPOAETITO OAOKANPWOVEL
50 repLodoug.
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™. % MAPAAEIFMA 2

Na urtoAoyloBei n HEYLOTN TIUA TNG EVAAAQOCOUEVNG TAONG UE EVEPYO TI-
ury U=220 V.

Auon:

u
U=-——0U =U02=22001,414=311W
V2 m

2.4 Quikn avrioTaon, emaywyikn avrioTaon Kai XwpnTikn avrioraon
oto EP

To HEYAAUTEPO LEPOG TOU OLKIAKOU Kal BlounXavikoU eEOTIAIOMOU AELITOUpP-
vel ue evaAhaocoopevo peupa. O AOYyog yla Tov Oroio Xprnoluoroleital -
VOAAQCOOUEVO peUA OE EPAPUOYEG €XEL va KAVEL JE TOV TPOTIO TIAPAYW-
YNRG Kal dlavoung tou. Eival oxeTikd eukoAo va rapaxBei EP oe atuyonAe-
KTPLKA Kal UOPONAEKTPIKA £PYOOTACIA AVTL Yl OUVEXEG PEUNA KAl AKOUN
TILO EUKOAO va dlaveunBei.

Ol OIKIOKEG OUOKEUEG Kal 0 BLOUNXAVIKOG EEOTIAIOMOG arnoTeAoUvVTal CU-
viiBwg ard TOAUTIAOKA KUKAWUATA. Ta oTolxeia ard ta oroia arnoteAou-
vTal gival mMoAAQ, aAAd Bewpouue Tnv avtiotaon R, To mnvio L kat Tov 1u-
KvwTh C g Ta OnuavTIkOTEPA.

Ol kaTavaAwoelg, he Baon tnv AslToupyia Toug, UMopouv va dlaxwpel-
OTOUV O€ TPELG KATNYOPIEG:

o QuUKOG KATAVAAWTNG - TO BAOCIKO OTOLXEIO eival N NAEKTPLKY QvTi-
otaon.

o  XWPNTIKOG KATAVAAWTAG - TO BACIKO OTOLXEIO €ival O TIUKVWTNG.

o EMaywylkog katavaAwTng - To Bacikd oTolxEio eival To nvio.
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2.4.1 QuikA avrtiotaon oto EP

OewpPOUPE YA TINYHR EVOAAQCOOUEVOU PEUPATOG CUVOEDEUEVN LE UL QVTi-
oTaon, Onwg gaivetal oto ZxAuUa 2.4.1. H poppn g €viaong Tou peupa-
TOG TTOU dlappéel TO KUKAWA diveTal 0To Sxnua 2.4.2.

i R

— 1

()
7

U = Unuot
2xnua 2.4.1 Avtiotaon R ue ninyn evaAAdaooouevng taong u
EvaAlaoccopevn Ton Kal peUpa o€ WHIKA avtiotaon
ol N\ /~\
ol /N [/ \

6,00
4,00 4
2,00 4

0,00 . . . .
0 90 180N\ 270 s 450 540

5o “_
Py N\ /
-10:00 \-/

wt

vV,

Zxnua 2.4.2 Aldypauua taong — Evraong o€ NAEKTPIKN avtioTaon

21a dkpa g rmyng, n taon eivat u = U _nuwt, orou u eival n ottyuaia
TAON OTOUG OKPOJEKTEG TNG MNYNG, U, ival To MAATOG TG ToNng o€ BOAT,
W eival n KUKALIKA cuxvotnta oe rad/sec kal t eival o xpdvog oe deuTtepOAE-
nta. H évtaon tou peupatog eivati = | - nuwt.

Ma kdBe oTiyplaia Ty TG TAONG KAl TNG €VTAoNG LOXUEL KAL OTO EVOA-
AQCOOUEVO PEUNA O VOUOG TOU QU



BASIKES APXES HAEKTPOAOTIAS 77

U nuot U nuwt U
=Y __"m - __m __m
==~ Rr ~lWMO =R G TR
AVTIKOBLOTOVTAG TIG EVEPYEG TIUEG | lm U Um TIPOKUTITEL
Yee T vz V2
| = Lm= Unn _U
v2 V2[R R

T, % MAPAAEIMMA 1

KatavaAwthg Tpogodoteital hpe TAon oTlydlaiag Tiung u = 10-nuont kat
OTLYMLaiag évtaong i = 2-nuwt. Na Bpebei n nAeKTpLkr) avtiotaon.

Auon
U,=10V kat I =2A

H Twun g avtiotaong BpiokeTal pe epaApPUOYH TOU VOUOU Tou Qu.

_10W2 _gq

u
R:—— = =
22

Sl ol

2.4.2 Emaywyikn avtiotaon oto EP

Oewpoupe TO KUKAWUA TIOU PpaiveTal 0To ZxNua 2.4.3, Orou [ia rmnyn e-
VOAAQOOOUEVOU PEUPATOG CUVOEETAL PE €va 1OAVIKO Tinvio. 1davikd tinvio
gival auto 1ou dev Iapouctadel WULKY avTiotaon.

I
—_ >

U = Upnuot UL L

®

Zxnua 2.4.3 1daviko rinvio ue nmyn evaAAaooouevng Taong
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AV €QAPUOOTEL NUITOVOELDNG EvaAAaooduevn Taon u = U nuwt, téte 1O
peupa mou dlappeel To Tvio Enetal katd 90° g Tdong, 1 n TAoNn OTO T-
vio mponyeitat Tou peupatog kata 90°, (Zxnua 2.5.4).

RIES

H avtiotaon mou napeuBAAAeL TO INVio 0TO EVAAAQCOOUEVO peUA O-
voualeTal EMaywylikn avriotaon.

H autenaywyn evog aywyou eEaptdtal arnd To OXNUa TOU aywyou Kat
arod TIG MAYVNTIKEG LOLOTNTEG TOU PECOU TIoU TIEPIBAAAEL TOV aywyod. Av
TIPOKELTAL YIa aywyd O OXNKa Tnviou, n autenaywyr tou L e§aptatal Ku-
piwg aré Tov aplBusd Kat T SIAUETPO TWV OTIEPWYV Kal and TNV rapouaia, 1
Oxl, owepeviou Tupnva. H povada PETPNONG TNG QUTETAYWYNAG €ival To
Henry - H kat eival n autenaywyr) evog aywyou OTOV OToio avantuooeTal
HEA ion pe 1V, 6tav n €vtaon Tou peupatog PeTaBaAAsTal katd 1 A ava
OEUTEPOAETTTO.

H enaywylkn avtiotaon tou mnviou X didetal wg o Adyog TG Ttaong
U, ota akpa G Kat Tou peUATOog mou TV dlappéeet |. ArodeikvueTal 0T, N
EMAYWYLKT avTioTaon eivat avAoyn TNG KUKALKNG ouxvOoTnTag w Tou peu-
MATOG Kal avaAoyn Tng autenaywyng L tou mnviou. H povada pétpnong
G ENAaywylkng avriotaong eivat to Qu.

X, =U/l=w-L
® = 2-1-f

X, =2mtL

[X. % NAPAAEIrMA 2

Mnvio autermaywyng L = 0,02 H cuvdéeTal og TiNyn evOAAQOCCOEVOU PEU-
patog ouxvotntag =50 Hz. Na Bpebei n emaywytkr avtiotaon.

Auon:
X =2-mf-L=2-3,14-50 Hz:0,02 H = 6,28 Q
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2.4.3 XwpnTiKA avtiotaon oto EP

ATO TOV OpLOUO TOU TIUKVWTA €ival YvwoTo OTL:

c=g3--3. -5
U,-U,” 7

orou Q eival To NAEKTPIKO PopTio Tou TukvwTn, U=U,-U, eival n dlapopd

OuVAUIKOU UETAEU Twv OUO OTAIOMWY Tou, € gival n OINAEKTPLKY) oTaBepPa

TOU UAIKOU TIoU TTIapEMUPAAAETAL LETAEU OTIAIOMWY, S eival n KO EMpa-

vela Twv OUo onMALoP®YV Kal ¢ eival n andéotaon PeTa&U Toug. H povada pé-

TPNONG TOoU MUKVWTN gival To ®apavt (Farad) pe cupporo 1o F.

H xwpnTIkOTNTA TOU TIUKVWTH €EapTATAL QMO TNV EMPAVELA TWV OTAL-
OMWV TOu, arod Tnv arndoTtaon UETA&U TOUG Kal arod To €id00G Tou SINAEKTPL-
KoU UAIKOU Tou mtapeBaAAeTtal peta&l Twv OMAICHWY. [la TIUKVWTH a€pog,
n otabepd € eivat:

_ 12 Als
e, = 8,855 0107 {n

OewpoUE ULa TIMYR EVAAAACOCOUEVOU PEUMATOG OUVOEDENEVN E Eva I-
davIkd TIUKVWTH, OTIWG paiveTal 0To ZxNua 2.4.4. 1davikdg TIUKVWTAG eival
auTtoég Tou dev Iapouctdlel NAEKTPLKY) avTioTaon.

ic
—_—

® =

Zxnua 2.4.4 MNukvwtng rmou ouvyogeTal o€ rmyn evaAAaooouevng Taong

H avtiotaon mou napeuBAAAEL O TIUKVWTHG OTO EVAAAACCOUEVO peUUA
OVOUACZeTaL XWPNTIKA avTioTaon.

Av n TAON OTOUG OKPOJEKTEG TNG TNYNG eival u = U nuwt, T0TE, TO peu-
pa TIoU dlappéel ToV TIUKVWTR Tponyeitat g tdong katd 90° (ZxAua
2.5.5):

=1 r]u(oot o g) =1_cuvot
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Baon tou vopou Tou Qu, 1 XWENTIKY avTiotaon urtoAoyiletal wg To Tin-
Aiko ™G taong U, ota dkpa Tou MUKVWTY P0G TNV €VTaon Tou peupatog |,
TIou ToV SlappEEL KAl eival avTioTpopa avaloyn NG KUKALKAG cuxvotntag
W Kal TNG XwenNTIKOTNTAG Tou TUKvWTN C:

™. X: MAPAAEIrMA 3

H pEyloTn TR Tou peupatog Tou dlappéel eva mukvwtn C=50 uF eival
I, = 10 A kat n ouxvétnta eivat f = 50 Hz. Na urnoAoylo6ei n taon ota a-
KPQ TOU TIUKVWTT).

Auon:
H KUKALIKY ouxvotnta urtoAoyiletal wg:
w = 2-1-f =314 rad/s
H XwpnTikn avtiotaon X, Tou MUKvwTn givat :
X, = 1/0C = 1/(314-50-10°) = 63,7 O
AT TO VOUO Tou Qu urtoAoyiCoupe:

u =1_X

m=Iln X, ,0moul =10A

U,=1063,7Q =637V
H oTlylaia téon mou epapuoleTal 0Ta AKPa TOU TIUKVWTN gival:

u=U_,nuwt=0637nu314t

T, % MAPAAEIrMA 4

210 Gkpa WavikoU TIUKVWTH epapuoletal Taon u = 310 nu 314t kal dappé-
eTal anod pevpa evepyou evtaong | = 20 A. Na urtoAoyloBei n XwpnTikoTtn-
TA TOU TIUKVWTY).

Auon:
Ao TO VOuo Tou Ohm, n XxwpenTIKYA avtiotaon ivat
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=

U 310
i =110
I~ V2 20

KAl N XWPENTIKOTNTA TOU TIUKVWTA €ival:

C=1/wX, =1/(314-11) =290 uF

2.4.4 N6uog Tou Qu oto EP

2T0 OUVEXEQ peupa, 0 vOuog Tou Qu sivat:

U hou-
I—R n U=R0O

270 evaAAQOCOUEVO pEUNA, N TIAPATIAVW OXEON LOXUEL YA TIG EVEPYEQ
TILEG TNG TAONG KAl TNG £vVTaoNng Kal, €L TIAEoV, N NAEKTPLKN avTiotaon R
avTikabiotatal and tTnv cuveetn avtiotaon Z:

U

z

To uéyeBog Z ovopaderal oUVOETN AVTIOTAGN TOU KUKAQUATOG KAl €-
EaptdTal amnod To £id0G TOU OTOLXEIOU KAl TN HOPPTN TOU KUKAQUATOG. 3TIG
ArmA£Q TEPITTWOELG 610U Ta otolxeia R, L, C, eival 1idavika, n ouvBetn avti-
oTaon divetal and Tov akdbAouBo mivaka:

Moppn KukAwuarog 20vOeTn avriotaocn Z
Me nAekTplkn avtiotaon Z=R
Me 18aviko rinvio Z=w-L
Me 15avIKO TIUKVWTY Z= o
w-C

2Ta oUVBeTa KUKAWUATA OTIOU CUVUTIApXouV Ta otolxeia R, L, C, n ouv-
Betn avtiotaon uroAoyietal and Tov CuVOUAOUO TNG WHIKAG, EMAYWYIKNG
KAl XWPNTLKNG avTiotaong kabe otolxeiou:

_ 2 1P
Z_\/R +(wEL =
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2.5 HAeKTpIKN evEpyela, 1I0XUG KAl OUVTEAEDTIG I0XUOG

2.5.1 HAeKTpIKR evépyelia

H nAekTpIKA evépyela eival pia amod TIq dlAPopeg HOPPES EVEPYELAG TIOU U-
TAPXOUV OTn QUON OTIWG N KNXAVIKA, N UOPAUALKN, 1| BEPULKT, N XNMIKA, N
TUPNVLKY K.A. To TT006 NG NAEKTPLKNG EVEPYELAG TIOU TIAPEXEL UIA TIMYN
OTIG OLAPOPEG KATAVAAWOELG HE TIG OTI0iEG eival ouvOEdEUEVT, LETATPETIE-
Tal 0 AAAEG HOPPEG EVEPYELAG, OTIWG OE BEPUOTNTA, OE UNXAVIKO £PYO Ki-
vnong KTA. Me Tov TpOoro autd AeltoupyouVv oL SLlAPpopeC CUOKEUEG OLKLA-
KNG 1) BLoUNXavikng Xpnone.

Mia nAEKTPLKY) CUOKEUT, 60O TIEPLOCOTEPO XPOVO AELTOUPYEL, TOCO le-
YOAUTEPA TIOCA NAEKTPIKNAG EVEPYELAG artoppoaEL ard TNV TINyN:

W=U-I-t

orou: W eival n nAekTpikh evépyela (oe J - Joule, 11 TCAouA), U eival n 1a-
on Tng Myng, o V, | eival 1o pevpa mou dnuloupyei oe A kat t eivat o xpo-
VOG 0€ OeUTEPOAETITA TIOU TTAPAPEVEL N KATAVAAWON O AslToupyia.

2.5.2 HAeKTpIKR 10X0G

H nAekTpIKA 10X0UG P cival n nAeKTPIKN evépyela ToU arodidetal oe va
OEUTEPOAETITO KAl UTIOAOYICETAL WG TO YIVOUEVO TNG NAEKTPLIKNG Taong U
KAl TNG €vTaong ToU NAEKTPLKOU peUaTOq |:

P=Wit =U-I

H povada pETpnong TG NAEKTPLKNAG LoxXUog eival To Bat pe oUUBoAo TO
W (Watt):

1W=1V 1A

Emouévmwg, n loxUG Mag OUCKEUNG ouveXOUG peUNATOG urtoAoyileTal
€dv ToAAanAactdooupe TNV TAonN AelToupyiag tng emi TO pelua TOU TNV
dlappéel. Mia cuoKkeun LoXUOG evog Bart, €@’ 600V AELTOUPYEL e TAoN eVOQ
BOAT kal dlappeeTal arnod peUpa eVOG AQUMEP, KATAVAAWVEL OE €va OEUTEPO-
AETITO eveEpyeLa eVOG TCAOUA.
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1J=1W-1s=1V-1A-1s

Eotw 0TI, 0 €va VOIKOKUPLO UTIAPXEL UEYAAN E€YKATEOTNUEVN LOXUQ
(Beppooipwvag, NAeKTPLKA Koudiva, TIAUVTTPLO POUXWYV, TIAUVTNPLO TIATWY,
KALLATIOTIKO, PWTIONOG KTA.). H KATavAAwon NAEKTPLKNG EVEPYELAG OEV &-
EapTtartal uévo arod TNV EYKATECTNUEVN oYU, AAAG Kal artd Tov XPOVOo AEL-
ToUuPYiag TwV CUCKEUWY AUTWV.

[la TNV HETPNON TNG NAEKTPIKAG EVEPYELAG XPNOLLoTIoETAL N KIAOBATW-
pa. Mia kinoBatwpa (1TkWh) ekppalel Tnv eveéPyEL TIOU KATAVAAMVEL Ula
oucokeun loxuog 1kW ce xpovo piag wpag:

1 kWh = 1000 W - 3600 sec = 3.600.000 J

2€ OTOLOONTIOTE NAEKTPIKO KUKAWUA, TO ABPOLoUa TWV LoXUWV TIoU Ta-
PAYOVTAL OTOUG KATAVAAWTEG (WUIKEG AVTIOTACELS) LECW BEPLKOU PaLvo-
MEVou Joule loouTtal pe To GABPOLOUA TWV LOYXUWV TIOU TIAPAYOUV OL TINYEG.
AnAad|, N CUVOALKY] BEPUIKT LOXUG TWV KATAVAAWT®OV LOOUTAL UE TNV OUVO-
ALK NAEKTPLKY LOXUG Twv TNYWV. Me Tov TPOTIO AQUTO YIivETAL O LOOAOYL-
OMOG NG LoXUOG OTO KUKAWWA.

SR-P=2U-I
2 2 2
Riy-li+Ry -, +Rg- g+ =U - L+ U, - L+ Ug - g+ -

M@ TNV opaAr Aettoupyia Toug, OL AVTIOTACELS (POPTIa) TIOU AropPOPOUV
APKETNA LOXU, ppovTiCoupe va agpifovtal, MOTE va anayeTal n 8epuodTnTaA.

2NV TePIMTWOoNn ToU 1 KATAVAAwWOoN TEPIAAUBAVEL WMIKNA avTtioTtaon,
avTIKaBloToUue OToV TUMO NG LoXUoG TNV TAon 1 To pelua cUUPWVA UE
ToV VOUO Tou Qu. ETOL TIPOKUTITOUV Yila TNV oXU WUIKAG avTiotaong oL a-
KOAoUBEeQ OXEDELG:

2
> U
P_UD_RI_ﬁ

H 1oxUg auth) peTaTPEMETAL AMOKAELOTIKA og BepudTnTa (PAVOUEVO
Joule). Eq’ 6oov otnv avtiotaon epappodetal taon U eni xpovo t, katava-
Aovel evépyela: 2

W=PD=UDD=RD2D=%D
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v MPOZOXH
(! //

&

¢ H nAexTpIki 10X0Q TOU TTApAyeEl pia TRy ouveXoug peupaTog €i-
val mavra 0<TikA, H nyn, 6pwg, umopei va mapdyel, R va karava-
Awvel, 10X0.

¢+ To mpéonuo ThG 10X00G prmopei va gival BeTIKO | ApvnTIKG, oUp-
PWVA UE TN POPA TOU PEUMATOG OTO KUKAWHA KAl JE TNV TTOAIKO-
TnTa TNG MNYAG.

m, X: MAPAAEITMA 1

Mia Aduma nupdKTwong ypagel otn oppayida mg: oxug 75 W kat taon
220 V. YrioAoyioTe To peupa 1ou tnv dlappéet, étav ival avaupévn.

Auon:
| =P/U
| =75W /220V = 0,340 A

m, X- MAPAAEIrMA 2

H mvakida piag KAMATIOTIKNG CUCKEUNG avagepel: oxug 1000 W kat taon
220 V. H cuokeun AelToupyel €Tl eTTA WPEG TNV NUEPQ, ETIL TPELG URVEQG KAl
n TN TNG NAEKTPLKNAG evépyelag eival 25 dpaxueg/ kWh. YroAoyiote a) To
peUNA TIOU artoppoPdct, B) TNV NAEKTPLKT EVEPYELA TIOU KATAVAA®MVEL KAl Y)
TO KOOTOG TNG NAEKTPLKNG EVEPYELAG.
Auon:
a) To peupa TIou aroppoPAst N KALATIOTIKY) CUCKeUN eival:

I=P/U =1000 W/ 220 V = 4,54 A.
B) H 1oxUg TG OUOKeUuNG avaypagetal oTnv TIVaKida NG kat eivat:

P=1000 W= 1 kW

H evépyela mou KatavaAwvel givat:

W=P -t=1kW - 3 ufveq - 30 nuépeg/unva - 7 wpeg/Muepa=630 kWh



BASIKES APXES HAEKTPOAOTIAS 85

Y) To KOOTOG TNG NAEKTPIKNG EVEPYELAG TIOU KATAVAA®VETAL eival:

630 kWh - 25 dpaxuég/kWh = 15750 dpaxuEg

™, X: MAPAAEITMA 3

Mua eoTia nAekTplkng kKoulivag, Asttoupyei uno taon U = 220 V kat dla-
peetal anod pevua évrtaong I=10 A eni 1,5 wpa. YrioAoyiote tn noodnTa

NAEKTPLKNG EVEPYELAG TIOU KATAVOAWBNKE.

Auvon:
t=1,5 wpeg
W =220V - 10A -1,5h = 3,3 kWh

™, X- MAPAAEIrMA 4

Ma 1o KUKAwUa Tou 2xruarog 2.5.1 divovrat: R=1,5 Q, R,=3 Q, R;=6
Q, U =9V, UB=12 V. YrioAoyioTe: a) To peupa, B) TNV CUVOALKT) NAEKTPL-
KA LoXU TIoU TTapdyouV oL TYEG TAONG, Y) TNV NAEKTPLKY oYU TIOU UETA-
TpEMeTAL 0 BEPUOTNTA OTIC WHIKEG AVTIOTAOELG Kal &) OUYKpiveTe TO Q-
TIOTEAECUA TWV EPWTHOEWV B) KAl Y) cUlNTNOTE.

2xnua 2.5.1 2uvdeon o€ oelpd TV avTIOTACEWV Kal dUO MNywv
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Auon:
a) I = (U+Ug) / (Ry+R,+R;) = (9+12) / (1,5+3+6) =21 /10,5 =2 A
B) H nAeKTpLKY) LOXU Pn Tou TapdyeTal aro TIg dUo TNYEQ TAoNG sival:
Pi=Ug 1+ Ug-1=9V-2A+12 V-2 A= 18 W+24 W =42 W

Y) H NAEKTPLKA LlOXUG OE A WUIKA avTioTaon UETATPETIETAL OE BEPUIKN
LOXU Kal uttoAoyiletal amnd mn oxeon:

P=R:-I?

H Beppikn LOXU TwV TPLWV AVTIOTACEWV gival:

P.=R; P+ R*IP+R*1P=150-22+30-22+ 6 Q-22
P=6W+12W +24W=42W

0) Mapatnpoupe OTL €xoupe Bpel TNV dla oxU and TIG EPWTACELS B) Kal
Y). To arnoTtéAeoua eival cwoTo KaBWG N OUVOALKA NAEKTPIKT) LOXUG TWV TN-
YWV looUTal JE TNV CUVOAIKA BEPUIKNA LOXUG TWV AVTIOTACEWV.

. X: NAPAAEIrMA 5

Mia wpwr avtiotaon (oUpuatog) é€xel XapakmmploTikd R=20 Q kat
P=500 W. Na urtoAoyicete a) To peupa Kat B) TNV TAon KAVOVIKAG AELTOUp-
yiag ng.

Auon:
a) And v Ekppacn tng Loxuog:

P=1>R=1=P/R=500W/20Q = 25A?
l=v25 =5A
B) H Tdon kavoVvikAg AetToupyiag eivat:

U=1-R=5A-20Q=100V.

m, X- MAPAAEIrMA 6

Na uroAoyioete Tnv TAGON TOU £Papudletal oe avtiotaon 500 Q 6tav n
LOXUG Katd tn Aettoupyia tng ivat 0,5W.
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Auvon:
U2
P=— D0OU’-PROU=VPRO

R

U =0,5 5000 =v2500 =50 V

T, % MAPAAEIrMA 7

O QWwTIONOG ulag aiBoucag Beatplkwv TIAPACTACEWY aroteAeital ard 80
OUOLOUG AQUTITAPEG TIUPAKTWONG OVOUAOTIKNG loxuog P1= 100 W, ouvde-
Oepévoug TapdAAnAa oe taon U=220 V. YToAoyioTe: a) TNV OVOUAOCTIKN
avtiotaon Twv Aaurmmewv R,, B) v 10oduvaun avtiotaon g £yKata-
otaong R, y) TO OVOHAOTIKO peupa Twv Aaurtmpwy |, 8) To peuua mou a-
noppoAst anod Tnv mnyn oAOKANEnN n eykatdotacn GwTIoUoU | Kat €) Tnv
OUVOALKN aroppo@ouuevn Loxu arod to diktuo P.

Auon:
Egpooov ol avtiotacelg ival ioeg petagu Toug Kal TO TIANB0G Toug eival
n=80, ToTE LOXUEL OTL:

a) R, = U2/P,=2202V2/100 W = 484 Q

B

) R=R,/n=4840/80=6,05Q
y) l,=P,/U=100 W/220 V = 0,45 A
8) I=n-1,=80-0,45A=236,36 A

g) P=U:1=n-P, =80-100 W = 8000 W

. X: NMAPAAEIrMA 8

Eva Bepuavtikd owmpa woxuog 1,5 kW kat taong 220 V €xel tpelg OUOoLEG
BEPUAVTIKEG QVTIOTAOCELG, OL oroieq eTUAéyovTal HE OLAKOTITEG, (EXMMa
2.5.2). YnoAoyiote yua 1ig KAipakeg 1, 2 kat 3: a) tnv 1ooduvaun avtiota-
on, B) TO CUVOALKO peUpa TIOU ATTOPPOPAEL KAl Y) TNV BEPULKT LoXU TIoU Tta-

payet.
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A, A, As
\j (
O
Zxnpa 2.5.2 HAekTplk6 dlaypauua BepiavTikou OWUATOG LUE TPELG QVTIOTA-
OEIG, Ol OrToieC ermAEyovTal e OIAKOTITEG

Auon:
A) KAiuaka 1: O diakontng A, eivat KAEIOTOG, ot SlakomTes A, kat A, eivat
QVOIKTOL.
‘Exel ouvoebel yia uovo avtiotaon, EMOPEVWG TO BEPUAVTIKO OWOUA ATTo-
Oidel To 1/3 TNG OVOUAOCTIKNAG TOU LOXUOG, OnAad™ n loxUg eivat:
P=R-2=500W

2 2
n_g LU _220%

1= = Boow - 08¢

To peupa rou artoppoPdel sivat:

U _ 220V _
=R=%680q 2%"A

B) KAjuaka 2: Ot dtakonteg A, Kat A, ival KAELOTOI, 0 A4 elval aVOIKTOG.

O1 dUo avtiotdoelg eival ouvoedepEveg TIAPAAANAQA KAl TO BEPUAVTIKO OW-
pa arodidel Ta 2/3 TNG OVOUAOTIKNG TOU LoXU0G. Enopévwg:

R=20882_4540
2
I' = 220V =4,55A

48,4 Q
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P = R[° =484 [4,55° = 1000 W

') KAjuaka 3: ot dlakonteg A, A, kat A, eivatl KAgloTol.

Ol Tpelg avtiotaoelg eival ouvoedepeveg TIAPAAANAA Kal TO BePUAVTIKO
owpa anodidel P"=1500 W. To GUVOAIKO pelpa (TO OVOUAOTIKO) eival:

w_ P" _ 1500 W _
"= u - 220V = 6.82A

H wooduvaun avtiotaon eivat:
R =P - 1800W _ 35570

I 6,82°A

EmaAnBeuetal OTL:

R
R=—'0 R, =30B227Q=96,80Q

ZUYKEVTPWTIKA, TA AMOTEAECUATA TWV UTTIOAOYIOM®WV Tapoucialovtal
OTOV aKOAOUBO Tivaka:

Taon KAipaka 1 KAipaka 2 KAipaka 3
220V A1 KAeI0TOGQ Aq kal A, Aq, Ag Kal Ag
KA€10TOI KAgloTOI
R [Q] 96,8 48,4 32,25
I TA] 2,27 4,55 6,82
P [W] 500 1000 1500

2.5.3 BaOuog amédoong

OrmoladnmoTte NAEKTPIKA UNXAVA 1) CUCKEUY] METATPETEL TNV ATIOPPOPOULE-
VN NAEKTPLIKY EVEPYELQ OE eVEPYELA KATAAANANG LOPPNG, avaloya Ue TNV
gpyaoia mou ekTeAel. SNV MEPIMTWON TWV KABAPA WUIKOV AVTIOTACEWY,
OAN N NAEKTPIKA evEpyeELa HeTATPETETAL OE BepUOTNTA.

Q@EMUN EVEPYEIA Eival TO LEPOG TNG EVEPYELAG TTOU artodidetal and
OUCKEUN Yla TNV EKTEAECT TOU £€PYOU, YIA TO OTMoio Kataokeudotnke. H w-
QEALUN eVEPYELA ival QUTA TTIOU XPNOLUOTIOLETAL.

AmtwAeieq evépyelag eival To UMOAOLTTIO PEPOG TNG ATTIOPPOPOUEVNG &-
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VEPYELAG TO OTIOI0 KATAVAAWVETAL A0 TN OUCKEUT], XWPIG OUWG VA CUU-
BAAAelL otnv ekTEAEON TOU £€pyou TnG. Ol anwAeleg evépyelag eival evep-
Yela TIou dev xpnoldoroleital Kal Xavetal.

Amnoppogoupevn Evépyela = QeéAiun Evépyela + Evépyela AnTwAgiov
W +W

artop = (W10} anwA

O BaBuog anddoong HIag CUOKEUNG urtoAoyiletal wg o AdYoq:
W w W_  —-W

WP W _ arop anwA

"“W_ "W _+w

anop W anwA arop

O Babuodg anddoong eival aplBuog UKpOTEPOG amnd Tn povada n<7. Me-
TPLETAL CUVNBWG WG TI000oTH erti Tolg 100 (%), .x n1=0,9=90%.
Ouoiwg, o BaBuog anddoong ekppdleTal Kat pe Adyo L.oxUuog:

Amoppo@oupevn loxug = QeEAINN loXug + loxig ATWAEIOV

= +P
artop (A10) arwA
P P P _-P
n= wp e __amop anwA
P P +P P
arop A1) anwA arop

T, X: MAPAAEITMA 9
‘Eva Beppavtikd unxavnua arroppogdel and 1o diktuo 3 kW kat arodi-

o€l 010 XwpPo 2,5 kW urd pop®r) Beplikng LloXU0G. YTIOAOYIOTE Q) TIG anw-
A€leg TOU BepUAVTIKOU UNXavhMATOG Kat B) To BaBud andédoong Tou.

Auon:

a) O1 anwAeleg eival n dlapopd PeTa&u TG AroppoPoUeVng LoXUOoG Kal
™G WPEALUNG LOXUOG:

-P 0= 3kW — 2,5kW = 0,5kW = 500W

anwA ~  arop w

P

P
_ Poo _ 25KW _ e
B) N =52 =y - 0.833=833%
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2.5.4 lox0g 010 eVAAAACOOHEVO pEUNA Kal CUVTEAEOTAG 10XU0G

AiveTtal éva KUKAWWPA, OTO oroio epapudéletal evallaoooduevn 1don He
oTtydaia Ty u = U - nuwt kat dlappéetal arno peuua Pe OTLyplaia Tiun i =
I, - MMt + @), érou U_=UD2 kau I =102,
H omiypiaia 10x0g p €ival To ywvoueEVO TwV OTIYUIAIWY TIHWV NG TAong
KAl TOU pEUUATOG:
p=u-i

Metd ano xpdévo t, n eaon ™G evaAAacoouevng Taong eivat ¢, = wt
€V N GAoN ToU EVAAAACOOUEVOU PEUNATOG gival ¢, = wt + ¢.

H apxiki ¢don ¢ kaBopilel TNV ApXIKA T Ye TNV oroia To evaAAao-
OOWEVO PEUNA EEKIVAEL KATA TNV APXLKY) XPOVIKA OTLYUT.

H diapopa pdong Ad dUo evaAhacoduevwyv Leyebav, Taon Kal peupa
urtoAoyiletal aro Tnv oxEon:

Ao=0¢,~ ¢;=wt—(wt+¢) =0

e Av n dlapopd gpaong Aé eival BeTIkr, TOTE 1 TAON TIPONYEiTAL XPOVL-
KA Tou peupatog, dnAadrn n Tadon €ival o€ mpormopeia wg mMpog To
pelua.

e Av n dlapopd pdong Ad eivar apvnTikr, TOTE n TAon KabuoTepei
XPOVIKA TOoU peupatog, onAadr) n Taon gival o emropeia wg mMpog
TO pelpa.

H ouvBeon Tou KUKAWUATOG ernpealel TNV apXLKh ¢Acn ToU peUUATOC.
Etou

¢ 2g €va KUKAWUA PE WUIKN avTiotaon (Je WK QopTio), n Taon
KAl TO peupa €Xouv Tnv idla ¢aon, dnAadn Bpickovtal o TauTod-
TnTa Ppaong [ o€ paon A gival GUUPACIKA. 2TnV TIEPITTWON AUTH,
Ta evoAAaoodueva PeYEDN OTIG (DLEG XPOVIKEG OTLYMEG Ba undevi-
CovTal, Ba maipvouv TI¢ PHEYLOTEG TIUEG KAl Ba Taipvouv TIG eAAX!-
OTEG TIHEG TOUG, (ZXNua 2.5.3).

¢ e €va KUKAWPA e TINVIo (ETaywylko QopTio), n dlapopd paong

peTa&u tdong kat peupatog ivat Agp = 90°, dnAadn n TAoN TPOoTIo-
peueTal TOU peupatog katd 90°, (Exnua 2.5.4).
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¢ e £va KUKAWUA pE TIUKVWT (XWwPNTIKO GopTio), n dlapopd ¢paong
peTa&U TAoNG Kal peupatog eivat A = — 90°, dnAadn n taon er-
nopeUeTal TOU peupaTog kata 90°, (Zxnua 2.5.5).

N\ /N
ol \ /N

6,00

w01\ / —~\
7N\ 7 N\
N /4 N

2,00

V, 1

0,00 . T . .
90 180\ 270 6o 450 540

eI\ A\
\ —/

-4,00
-6,00
-8,00 \ /
-10,00 \/

wt

Zxnua 2.5.3 2¢ kUkKAwua ue wulkn avtioraon, n raon u=10nuwt
(UrAe ypauun) kat To peuua i=5nuwt (Kokkivn ypauun)
eival ouupaoika (Bpiokovral oe TQUTOTNTA PAOCNG)

10,00 N A~
oo |/ N\ /N
Ry A—a —aN

> 000 / \ N\ / / \

Z Lo L0 /90 180\, 270 N\ /360 /450 540
4,00 (_// Q \\ N\ e
-6,00
8,00 {_A¢=-00" \\ //

-10,00

wt

xnua 2.5.4 >¢ kukAwua EP ue rinvio, n taon u=10nuwt (urAe ypauun)
MPOMopeUETAl TOU peUUATOGS i=5nu(wt-90°) (KOKKIVN Yoauun)
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10 7
8 1 ()
6 :Atp_ 90=
4 -
2 4
> g _O 90 180 P70 360 450 540
O O
4 4
6 4
-8
O J

'
—_

wt

Zxnua 2.5.5 3¢ kUkAwua EP ue nukvwtn, n tadon u=10nuwt (UrAe ypauun)
EMUMOPEUETAL TOU PEUUATOC i=bnu(wt+90°) (KOKKIVN Ypauun)

H evepydg 10X0GQ | n mpayuaTiki 10X0G, €ival To MEPOG TG EVAAAAGOO-
HEVNG 10XU0G TTOU UITOPEI va Tapdayel pnxXavikoé €pyo.

H evepyo6q 100G gival n pEon TIMA ThG EVAAAAOGONEVNG I0XUOG OE Mia
mePiodo, n ormoia amodeIKvUeTal 6TI SiveTal armd Tn oxéon:

P=U-I-ouvp

orou 1 ywvia ¢ sival n dlapopd ¢aong ueta&u U kat . H oxéon auth g
LoxUog eival YeVIKN Kal uropei va epappooBel oe OTOLOOATIOTE KUKAWUA T
TUAMA KUKAWUATOG.

H uéon 1oxug yia to evaAAacoouevo dlapEpel and tTnv avtiotolxn Loxu
OUVEXOUC KATA TNV TI0oOTNTA OUVE, TIOU OVOUAZETAL OUVTEAECTRHG IGXUOG.

O ouvteAeoTAG LOXUOG KupaiveTal peta&u O kat 1, 0 < ouvp < 1.'000 JI-
KPOTEPOG €ival O CUVTEAEOTNG LOXUOG, OnNAadn 6CO PeYOAUTEPN €ival n
dlagpopd paong peTa&U TAONG KAl PEUMATOG, TOOO HIKPOTEPN eival n péon
LOXUG YA TIG (OlEQ TIMEG pEUMATOG KAl TAONG. AKOUN, yla dedouEVN TAON
Kal LloXU, TO peUua TIOU JlappEEL TO KUKAWUA auEaveTal yia PIKpoUg OuvTe-
AEOTEG LOXUOG (LEYAAEG YWVIEG @) KAl PELDVETAL YIA HEYAAOUG OUVTEAE-
OTEG LOXUOG (MLKPEG YWVIEG ).

O ouvteAeOoTNG LOXUOG €XEL JEYAAN onuacia oTig Blounxavieg, oTIg ol-
KIOKEG €YKATAOTAOELG KAl OTa diktua Slavoung nAeKTpLlkngG svépyelag. O
OUVTEAEOTNG LOYXUOG KaBopideTal arod Tn OUYKPOTNON TOU KUKAWUATOG Kal,
otav eival xaunAog, npénel va BeATIwOEL.

e 3TNV TIEPITTTWON TOU WWUIKOU POopETioU, TO pelna kal n taon PBpioko-
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vtalL oe ¢aocn, tote Pp=0°, cuvp=1 kat n Loxug eivat P =U - I.

e 2TNV YEVIKN TIEPITTTWON TOU WHLIKOU - ETIAYWYIKOU — XWENTIKOU pop-
Tiou, urndpxel dlapopd daong Meta&y TAoNG Kal PEUMATOC Kal N
loxug U - | eival n pEyloTn LoXUG TIOU UTOPEL va aroppoProeL O Ka-
TAVAAWTNG. 2NV YEVIKA QUTA TePIMTwon orou ouvp<1, n 1oxug oi-
vetat aro 1 oxeon P=Ulouvp<UI

H moooétnTa P(p = U - | ovopaZeral paivouevn 16X0UG Kal UETPLETAL OE
BoAtaurep VA. H gawvdpuevn 1oxug eival cuvnbBwg €va OVOUQOTIKO pEye-
00G UG OUOKEUAG (TT.X. LETAOXNUATIOTEG). ATO TO €i00G TOU KATAVAAWTN
Kal TIC OUVOAKeg Tou dIkTUOU Ba eEaptnBei mdon mMpayuatikn oxu 6a
artoppopnroel. O cuvTeAEOTNG LOXUOG TIpoodlopilel TO PMEYEBOG NG TPay-
MATIKAG LOXUOG WG TIPOG TO PEYEBOG TNG PALVOUEVNG LOXUOG.

H moootnta P, = U - | - nu® ovoupaleral gpyn 10XUG KAl HETPLETAL OF
VAr. H depyn 1oxug dev apdyet pnxaviko €pyo.

H @awvouevn, n evepyog kat n depyn LoXUG oUvOEOVTAL UE TNV OXEON:

P2 =P% 4P’
[0] a

2710 dlaypaupa Tou Zxnuatog 2.5.6 mapouctadetal To TPiywvo 10X00G.

Pq=U-Inue

P = U-l-ouvp

a

)

2 2 2 _ P B
P(D—P +Pa ouvnp—P—‘p nue =

2xnua 2.5.6 Tpiywvo loxuog: npayuatikn .oxug P (opifovtiog agovag),
depyn 10XUG P, (Katakopupog aéovag) Kat paivouevn 1oxug Pq, (urtoteivouoa)
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3
NMPOZOXH
L //

&

e Av n ouckeun gival nAekTpikn avtiotaon (R), n péon 160G TTOU
amoppoacl eivaiP =U - 1 31611 ¢ = 0.

e Av n GUOKEUN R\ TO KUKAWUGA, €ival £éva 18aviK6 TNVio | MUKVWTAG,
T6TE @ = 90° KaI ouvep = 0. H ouoKeun dev KaTavaA®Vvel EVEPyEIQ
Kal n péon 10x0g givai P = 0.

. X- MAPAAEITMA 9

H mpaypatikr) 1oxUg evog KALLATIOTIKOU pnxavrhuatog sivat P = 7,2 kW. H
@avopevn Loxug Tou eival P(p = 9,5 kVA. Na urtoAoylotei a) 0 OUVTEAEODTNG
LloXU0G ouve Kat B) n agpyn Loxug P

Auon:
a) And 10 TpiywVvo TwV LoXUWV BPIiOKOUE:
oo = =12 _0760 ¢ =405°
P¢ 9,5

B) H aepyn 1oxUg uroAoyicetal and:
P, = P,nue = 9,5 - npd0,5 = 6,2 KVAr
EnaAnBeuon:

Anoé TO TPiywvo LoxUog Tou oxhuarog 2.5.6:

pj = P,Nup = 9,5 (40,5 = 6,2 KVAr

P - y3B4T-62kvAr

™. X- MAPAAEIrMA 10

Eva epyooTACLO NAEKTPIKWV CUCKEUMV ArIoppo@Asl arod To OIiKTUO TAONG
5 kV npaypatikn 1oxu 64 kW pe ouvteAeoTr loxuog ouvgp=0,8. Na uroAo-
YLOTEL TO peUpa.
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Auon:
Ano v e€iocwon NG mpayuaTikng oxuog P=Ulouvp Bpiokouue:
P 64000W _ _ 46

=0 Couve 5000V [D,8

2.6 Opyava pétpnong

Ma v dlarmioTwon TG OwoTNG AELTOUPYiag Twv dlapdpwV NAEKTPOAOY!L-
KOV £YKATAOTACEWV KAl €EAPTNUATWY, XPNOLUOTIOIOUVTAL NAEKTPIKEG HE-
TPAOEIG. 3TO TAQIOIO0 TWV NAEKTPIKOV UETPACEWV UE TN XPNON KATAAAN-
AWV UEBOBWV Kal OpYAVWY HETPLOUVTAL DLAPOPA NAEKTPIKA LEYEDN.

2.6.1. Ta&ivounon Twv opyavwv YETPRONG

‘Opyavo pETPNONG €ival pia ouokeur n oroia €xel Tn duvatoTNTA VA [E-
TPNOEL €VA OUYKEKPLUEVO PUOIKO PEYEBOG OTIWG NAEKTPIKN TAON, NAEKTPL-
KO peUNa, NAEKTPLKY avTioTaon, NAEKTPLKN LoXU, OuXVOTNTA, K.A.

Ta 6pyava peTpnong katatdooovTatl pe Baon:

1. Tnv apxn Aeltoupyiag Toug,
2. TO QUOIKO HEYEBOG TO OToio PETPOUV Kal
3. ToV TPOTIO |IE TOV OTI0i0 MAPEXOUV TO ATIOTEAECUA TNG HETPNONG.

¢ Me Baon v apxn AsiToupyiag Toug, Ta O6pyava PETPNONG KATaTao-
oovTal OTIG OKOAOUBEG KATNYOPIEG:

— MayvnronAekTpikad 6pyava i o6pyava otpentoU mnviou. H Acl-
Toupyia Toug Bacifetal otnv avantuén pPormG o€ OTPETTO TNVio
TO OT10i0 BpioKeTAl OE HAYVNTIKO TESIO HOVIUOU PayvhTn.

— HAekTpoduvapika épyava. H Asttoupyia toug eival rmapduola pe
TWV OPYAVWV OTPETITOU TINVIoU, OUWG SLABETOUV NAEKTPONAYVATN
avTi Tou PéVIIOoU PayvhTn.

— HAekTpopayvntika 6pyava R 6pyava KivhTou o1dApou. H Acl-
Toupyia Toug BaocifeTal oTnv dUvaun TIOU AcKe(Tal O0TO OLdnPOoua-
YVNTIKO UALIKO, OTaV BpioKeTal HECA OTO PAyVNTIKO medio To oroio
rapayetal anod €va otabepd Tnvio Tou dlappeeTal anod peuua.
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HAekTpooTartika épyava. H Acttoupyia toug Baciletal oTIq duvad-
LELG TIOU aokouvTal HETAEU CWUATWY TIoU gival urd Taon.

Emaywyika épyava. H Asttoupyia toug Baci¢etal otnyv idla apxm
L€ TOUG KIVNTAPEG EMAYWYNG.

Oepuika opyava. H Aettoupyia toug Baocietal otnv BepuodTnTa

TIOU TIApAYETAL O €vav aywyo arod tn OLEAEUON NAEKTPLKOU PEU-

HaTOG.

Me Bdon 1o QuUOIKO MEYEBOG TO OToio UETPOUV, TA OPYyaAva HETPNONG
karatdooovTtal OTIG aKOAOUBEG KATNYOPIEG:

BoATépeTpa, Ta oroia YHETPOUV TNV NAEKTPIKNA TAoN METAEU OUO
AKPOOEKTWV.

ApmepOueTpa, Ta OToia PETPOUV TO NAEKTIPIKO pelpa oe évav
aywyo.

BaTtépeTpa, Ta OmMoia LETPOUV TNV NAEKTPIKN LOXU, HOVOPAOCLKY T
TPLPAGIKI, TIOU ATTOPPOPAEL £VA NAEKTPLIKO KUKAWA.

ZuvnUITOMETPA, TA OToia PETPOUV TO OCUVTEAEOTN LOXUOG €VOQ
NAEKTPLKOU KUKAWUATOG.

ZUXVONETPA, TA OToia ETPOUV Tn ouxvoTnTa TNG eVAAAQOCOOE-
vng TAong.
OgpHOMETPA, TA OTIOIA UETPOUV TN BEPUOKpPATia.

MoAUpeTpa, Ta oroia YETPOUV TIEPLOCOTEPA UEYEDBN OTwG: TAoN,
peuua, avtiotaon, Bepuokpaacia.

YypoueTpa, Ta omoia PeTpouv TNV uypacia Tou TePBAAAOVTOG.

Me Bdon tov TpOMO [E TOV OToi0 TIAPEXOUV TO AMOTEAECHUA TNG ME-
TPNONG, Ta 6pyava PETPNONG KATATACOOVTAL OTIC AKOAOUBES KATN-

yYopieg:

Ev3eIkTIKA O6pyava. Acsixvouv Tnv TIU TOU UETPOUUEVOU HEYE-
Boug Tn OTLYUN) TNG METPNONG, MEOW OEiKTN 11 YNPLAKOU CUCTNA-
TOG 1] PWTEVOU ORUATOG.

Karaypagikd épyava. Kataypapouv To HETPOUUEVO PEYEBOG OE
ouvAapTnon Tou Xpovou.

ABpoloTika 6pyava. MNapExouv aBPOLOTIKA TO UETPOUUEVO UEYE-
B0g, apxifovtag arod KAToLa XPOVIKI OTLYW.
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2Ta akOAouba replypdpovTal PeEPIKA arod Ta oNUAVTIKOTEPA Opyava UE-
TPNoNG.

Ta mneplocodTEPA Opyava UETPNONG, OTIWG PBOATOUETPA, AUTEPO-
METPA, BATONETPA, TIOAUMETPA, OEIXVOUV HOVO EVEPYEG TIHEG.

2.6.2 ZpaApa gétpnong

H ouvdeon Tou opyavou PETPNONG OTO KUKAwMA aAAalel tn dldtaén tou
KUKAQUATOG KAl Yla TO AOYO auTO elodyel eva opAaAua pétTpnong.

To oxeTik6 opaApa HETPRONG O €ival n dlapopd HETAEU NG TIUNG ToU
NAEKTPIKOU UeYEBOUG TpLv amnd Tn oUvOeoN ToU OpYAvVOU UETPNONG X, Kal
NG TIUNG TOU NAEKTPIKOU PEYEBOUC UETA ard Tn oUvOeEOTN TOU opYAvou
OTO KUKAWHA X, WG TIOCOOTO TNG TIUNG TOU NAEKTPIKOU pEYEBOUG TIpLY aro
TN OUVOEQDN TOU OPYAVOU HETPNONG X,
X, =X

g=-2

[1100(%)
(0]
H Ty Tou NAEKTPIKOU peyEBOUG TpLY ard Tn ouvdEOT TOU OPYAVOU LE-
TPNONG X0, £ival N MPAYUATIKA TLUY) KAL 1) TIUA TOU NAEKTPIKOU UEYEBOUG e-
TA and Tn oUvdEON TOU OPYAVOU OTO KUKAWWUA X, €lvaL 1 LETPOUUEVN TIUN.

2.6.3 To BoATOMETPO

To BOATOHETPO PETPAEL TNV NAEKTPIKA TAON PETAEU dUO onueiwv A kat B,
Ta OTI0ia CUVABWG €ival Ol AKPODEKTES eVOG OTOLXEIOU TOU KUKAWUATOG, O-
WG TL.X. Miag NAEKTPIKAG avTtioTtaong, Wiag mnyng taong, KTA. Kal mavra
ouvdéeTal mapdAAnAa pe To oToIxEio, (2xAua 2.6.1).

Ta BoAtéuetpa eival 6pyava Kivntou mnviou otav XpnoudorolouvTal
yla TN LETPNON cuveXoUqg TAONG, EVW YIA TN LETPENON EVAAAACCOUEVNG TA-
ong, Xpnotuoroouvtal épyava BepUikd, eMAYWYLIKA, NAEKTPOOTATIKA Kal
Klvntou owdnpou. Emiong, ta BoAtouetpa eival épyava Kivntou mnviou pe
AvoPBWTIKEG OlaTAEELG OTAV XPNOLJoTolouvTal Yia Tn PETPNoN TO0O0 NG
ouvexoug 600 Kal TNG evaAAacoouevng Taong.
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To opAApa HETPNONG ToU BOATOUETPOU eAaxLloTOTOLlE(TAL OTAV 1| ECWTE-
PIKA TOu avTtioTtaon eival oAU YHeYAAN. 2Ta TEPLOCOTEPA POATOUETPQ, 1) €-
OWTEPLKN avTiotaon Toug givatl peyaAutepn amnd 10 kQ.

A
O

O

2xnua 2.6.1 To BoAtoustpo ouvdesTal napdAAnAa ue v avrioraon R

2UXVvQ, yla ™ WETPNOoN He akpifela dlapdpwy eTUMEdWV TAONG, TA [BOA-
TOUETPA KaTaokeuddovTal UE TIEPLOOOTEPES KAIMAKES Kal e Eva OLaKOTTIN
- ETIIAOYEQ, YLA TNV ETIAOYT TNG KATAAANANG KA{LOKAG HETENONG.

2.6.4. To aumepoOUETPO

Ta apmepdueTpa PETPOUV TNV €VTIAON TOU NAEKTPIKOU PEUPATOG OE Evav
aywyo o oroiog cuvhRBwg eival €évag KAAd0G evOG KUKAWUOTOG Kal Tavra
OUVOEETAI O OEIpA 0TO KUKAWHA (2xAua 2.6.2).

Ta aurnepdueTpa eival épyava Kivntou Tmviou OTtav XpnoluoriolouvTal
yla TN LETPNON ouveXoUq PEUPATOG, EVM YIA TN METPNON EVAAAACCOUEVOU
PEUNATOG, XPNOLLOTIOIOUVTAL Opyava BEPUIKA, ETTAYWYLIKA, NAEKTPOOTATIKA
Kal Klvntou owrpou. Emiong Ta aurepdueTpa eivat 6pyava Kivntou rmviou
ME avOopBwWTIKEG dlatd&elg OTAv XPNOLUOTIoOIoUVTAL Yia TN UETPNON TOCOo
TOU ouveXoug, 600 Kal TOU EVAAAAOCOEVOU PEUNATOG.

To oPAANA HETPNONG TOU AUMEPOUETPOU EAAXLOTOTIOLEITAL OTAV N EOW-
TEPIKA TOU avtioTaon eival oAU UIKPY|. ZTA TIEPLOCOTEPA AUTIEPOUETPA N
E0WTEPIKN avTioTaon Toug gival ukpoTtepn and 1 Q kal yropei va eivat pé-
XpL O€KaTa 1 eKaTooTd Tou Q.
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(o

U

@
Zxnpa 2.6.2 To auriepOUETPO OUVOEETAL O Oclpd Ue Tnv avrioraon R

2UxXva yla In JETPNOoN He akpiBela dlapopwy eMMEdWY £vTaong peuua-
TOG, TA AUMEPOPETPA KAaTaokeuAlovTal e TIEPIOCOTEPES KAIHAKEG Kal dla-
BETouv éva BLOKOTITN-ETIIAOYEA YA TNV EMAOYR TNG KATAAANANG KAipoKkag
HETPNONG.

2.6.5 To BaToueTpo

BatépeTpa ovoudlovtal Ta 0pyava ta oroia JETPOUV TNV NAEKTPIKA oYU,
HMOVOPAOCLKN 1] TPWPACIKY, TIOU ArtoppoPAel €va NAEKTPIKO KUKAwUA. Kata-
OKEUQOTIKA, TO BATONETPO €xel dUO Tmvia: €va mnvio taong He HeYAAn
avTtioTaon Kat éva mmvio peuuaTog Ye UIKPY avTiotaon. To mmvio peuuatoq
EXEL Aiyeg oneipeg xovdpou oUupuatoq Kat eivat otabepd, ev To Tnvio Ta-
oNgG €xelL TTIOAAEG oTteipeg AeTITOU CUPUATOG Kal gival Kivnto.

Yridpxouv dU0 cuvOECHOAOYIEG YIa TNV PETPNON TNG LOXUOG He BaTtoue-
TpO:

1. 'Otav n loxUg ipoépxeTal arod PUeyAAn TAoN Kal KPS pelua, ) ouvoeon
TOU Tnviou Tdong yiveTtal rpLv aro To TNVio peUPaAToq (ZXHua 2.6.3.a).

2. 'Otav n loxUg IpoEpXETaL ard WIKPT TAON Kal HEYAAO peUa, | ouvdeon
Tou mnviou Taong yivetal ueTd 10O TINVio peupatog (2xHua 2.6.3.6).
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A(C

B>

O
)
N

2xAua 2.6.3. To nnvio peuuatog Tou BATOUETOOU CUVOEETAl O OElPA Kal
TO rnvio Taong ouvoeeTal nmapdAAniAa ue v avrioraon R.
(A—B akpodekteg Tnviou pedpatog, N-A akpodeKTeG Tnviou
Taong)
a. 2uvdeon rnviou Taong TpLv and To nvio PeUATOG
B. ZUvdeon rmviou Tdong KETA TO TINVio PEUPATOG



102 HAEKTPOAOTIA - AYTOMATISMOI

2.7 Zroixeia NAEKTPIKWV EYKATAOTAOEWV

2.7.1 OVOuAOTIKA MEYEDN

'‘ONEQ Ol NAEKTPLIKEG OUCKEUEG TIOU CUVAVTAPE OTNV TIPAEN €Xouv oXedla-
0Bl 0OTE va AelToupyoUVv KavoVIKA Kal va €XouV PHeYAAo Xpovo CwnG.

H «kavovikA» A n «0OVOHAOTIKA» AEITOUpYia Tieplypagetal arnod &va ou-
VOAO HeYEBWV OTIWG TAON TPOPOdOGiag, peuua Kal LoXUg TIoU aroppoPpact
arod TNV rmyrn, ouxvoTnTa Taong (edv ivar evaAAaoodpevn), Taxutnta re-
PLOTPOPNG (Yl OTPEPOUEVEG NAEKTPIKEG UNXAVEQ) K.G. Ta peyedn auta
ovoualovTal ovouaoTiKka LUEYEBN AelToupyiag KABe ouoKeuNng Kal avaypd-
POoVTaAlL O€ TIVaKi®a n ortoia BpioKeTal UTIOXPEWTIKA TIAVW OTN CUCKEUT).

2.7.2 EI8IKQ avTioTaon

H wuikh avtiotaon R evog ocupudtivou aywyou eEaptdtal and TO UNRKOG
Tou /, Tn dlaToun Tou S, Kal TNV XNKUIKA cUoTaon Tou UAIKOU p.

O ouvteAeoTnQ p eival n avtioTaon mou napouctalel Evag CUpUATLVOG
AYWYOC Ao OUYKEKPLUEVO UAIKO UAKOUC 1m Kal SIATOUAC 1mm?2 kat ovo-
paletal €1I81KA avtioTaon.

—or?
R_p%

H e18kn avtiotaon petpietat oe Q - m (1 Q - mm?2/m), n dlatopr) S og m?2
(h mm?2 avtiotolxa), n avtiotaon R og Q Kal To pnRkog ¢ oe m. H eldIkn
avtioTaon dlaPpopwv aywylhwy UAIKoV divetal otov lNivaka 2.7.1.

m, X: MAPAAEITMA 1

Na urtoAoyloBei n nAeKTPLKY avtioTaon aywyou XaAkou prkoug 200 m kalt
SlATOUNS 4mm2.

Auon: 5

H Tun g eldIKAG avtioTaong eival Py, = 0,018 err: .

Amo v oxeon: R=p Dg , QVTIKABLOTWVTAG, TIPOKUTITEL:
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2
Q Erfnnm £200m _ 90

R=0,018 5
4mm

MINAKAZ 2.7.1 EI3IKA avTioTacn ayQyluwyv UAIKQV

YAIKO P
Q-mm?%m
AAoupivio Al 0,0283
Kovotavtav Cu — Ni 0,49
Apyupog Ag 0,0164
BoAppduio W 0,055
XaAkog Cu 0,018
Mayyavivn Cu — Mn — Ni 0,44
XpwuovikéAlo Cr — Ni 1

™, X: MAPAAEITMA 2

Na urtoAoyloTel N NAEKTPLKY AvTIOTAON TOU aywyou XAAKOU e OLAUETPO
1,5 mm kat unkog 1 km- (p, = 0,018 Q- mm2/m )

Auon:

H wuikr) avtiotaon divetal and tn oxéon R =p E&

w

H dlatoun Tou aywyou urtoAoyileTtal wg:

md®  3,1400,5°

JR— = 2
7 7 1,77mm

S:

_ 1000 _
R=0,018 Eﬁ =10,17Q
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2.7.3 OepMIKOG ZUVTEAEOTNHG

H avtiotaon Twv dla@Opwv UAKQOV PETABAAAETAL Pe TNV Bepuokpacia
(oTa péTaAAQ n avTiotTaon au§dvetal, OTOUG NUIAYWYOUG UELWVETAL EVQD
og UepKa Kpduata pevel oxedov apetaBAntn). Eav R eival n avtiotaon
evog aywyou oe Beppokpaoia 6, n avtiotaon R oe Bepuokpacia 6 mpoku-
TITEL aro Tn oxEon:

R = R[1+a(6-86,)]

orou a gival pia otadepd Tng BeppoKpaciag Kar ovopaleral OepUIkK6G ou-
vTeAeoTAG avTioTaong. O ocuvreAeoTAg a eEaptdaTtal and to UAKS (Miva-
Kag 2.7.2) kat petpletat og 1/ °C = grad ™.

MINAKAZ 2.7.2 Oeppikdég oUVTEAEOTAG avTioTaong d1apopwv UAIKDV

OepUIKOG ZUVTEAEODTH
YAIké - aq[ (O] ns
AAoupivio 3,91 03
AvBpakag -0,6-1 03
XaAKOG 3,82:10°°
Kovotavtav 0,008-1 03
BoAppApLo 4,510
Sidnpog 51073
Mayyavivn 0,006:10°®
XPWHOVIKEALO 0,41 03
epuavio -48-10°8
Mupitio -75-10°3

O YETABOAEG TNG WHIKNG avTioTaong e Tn Bepuokpacia opeilovtal
OTIG HETABOAEG TNG EOIKNAG AVTIOTAONG PE TN Beppokpacia. 2e mepinTwon
METABOANG TNG BepuoKpaciag, n OLKY avTiotaon po YETARBAAAETAL:

P =p, [1+a(6-6,)]
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2TOUG HETAAAIKOUG aywyoug, N NAEKTPIKN avtiotaon auidaverai
Me Tn Bgppokpacia, oTov avlpaka (C) kal oToug npiaywyoug (Ge,
Si) n avrioTaon HEIWVETAI, EVW) OE OPICHEVA KpauaTta (payyavivn,
KOVOTaVvTAav) n avriotacn pével oXedov oTabepn Pe T HETABOAR
ThG OepHOKpOAiag Toug.

T, X: MAPAAEIrMA 3

XAAKIvOG aywyog unkoug 1 km kat SLlapeETpou 2 mm, KaTd TNV Aeltoupyia
Tou au&avel T Bepuokpacia ard 20 °C oe 80 °C. Na urnoAoylotei n avgn-
On TG avTioTaong Tou aywyou.

AivovTtal: 0 Bepuikog ouvteAeoTng a=0,00382 otoug 20°C Kat n €0IKN
avtiotaon p=0,018 Q mm?2/m.

Auon:
H dlatoun Tou aywyou sivat:

2

™ o 2
S_T_T_S,Mmm

H avtiotaon tou aywyou sivat:

2
l Qmm*® _ 1000m
R=p 05 =0,018 O =5,73Q
s m 3,14mm?

H petaBoAn tTng avtiotaong Tou XaAKouU eivat:
Rgo = Ry [1+ @ - (80°—20°)] = R, - (1+a - 60°C) =
Rgo = 5,73 (1+ 0,00382 - 60°C) = 7,04 Q

H avtiotaon Tou aywyou au&nbnke Kata:

AR = Rgy— R,y =7,04-573=1310Q
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2.7.4 XpwpaTtikég Kodikag AvrioTacewv

Muwa avtiotaon Tou europiou, 1 Oroia XPNOLUOTIOLEITAL OE NAEKTPOVIKA KU-
KAQUATA, PEPEL AETITA £YXPWHA OAKTUAISLA, 6nwg oTo ZXNua 2.7.1. H avTl-
oTolXia TV XpwPaTtwy e kGBe Yneio didetal otov lMNMivaka 2.7.3.

XpwHATIKOG KDSIKAG AVTIOTAGEWV

0 Maupo

—_

Kagpe

KOKKLvO

MopTokaAi

Kitpwvo

Mpdowo
MriAe
MoB

kpt

Ol |IN|oOO|j|o|d>|lWIN

Aotipo

+ 5% avoxn Xpuoadpi

+ 10% avoxn Aonpi

a Y o)
£ A

\

1° 2° apBpog avoxn
ynoio Ynopio MNOEVIKWV

2xnua 2.7.1 Avayvwon avtiotaong cuu@wva e ToV XpWUATIKO KWOIKA

"’X MAPAAEIFMA 4

H Ty ™g avtiotaong e xpwuata onwg napakaTtw, oxnuatifetal arod ta
Wnoia mou avTiotolXouv oTa Xpwpata tou lMNivaka 2.7.3. Katd oelpd dla-
Baclovtal eni TG avtiotaong ot SAKTUALOL HE TA XPWHATA:
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MopTokaAi KokkKivo Kitpivo Aonpi
O O O O
3 2 0000 Q +10%

MpwTo XpwHa eival To TIOPTOKAAL Kat divel Tov apBud 3. AeuTtepo Xpw-
Ma eival To KOKKIVO Kal divel Tov apBuod 2. Tpito xpwua, To Kitplvo, divel 4
pUNndevik@. TETapTto Xpwua 1o acnui divel avoxn +10%. Zxnuati¢etal o
aplBuoég  320000+10%. Emopévwg, n T T™NG avrtiotaong eival
320kQ+10%, dnAadn Kupaivetal peta&u 288 kQ kat 358 kQ.

2.7.5 O¢ppavon Twv Aywyav Kal n EkKAoyn Tng AlaTopng Toug

Q¢ YVWOoTO, 6TaV TO NAEKTPIKO peUpa dlappEel pia wulkn avtioTaon, n nAe-
KTPLKN LOXUG Tou rapdyel givat Py = R - [2 n oroia petatpénetal €€ OAOKAR-
pOU o€ BepuoTNTA 1) 0 anWAelEg BepuodTNTAG. ETOL, Hia amnd TIG CUVETIELEG
TOU NAEKTPIKOU PEUPATOG gival 1 avuPwon NG BEPUOKPACIOg TWV AYWYMOV.

2NV mnepintwon mnou dev eival duvatd va arouakpuveel n mapayouevn
BepudTnTa Kal WIWG OTIQ TIEPUTTWOELG TIOU TO PEUNA OTOUG AYWYOUG €XEL
MEYAAN XPOVIKN JldpKeLla, dnUIoupyeiTal n avaykn EKAOYAG MEYOAUTEPNG
olatoung. MeyaAUuTtepn SlATOMN AYwYwV onuaivel TIOPEPPOAN UKPOTEPNG
avTioTaoNG TWV AYWYWOV OTO NAEKTPLIKO peUUA, TTAapaywyr AlyOTEPWVY aAmw-
Aswwv BepudTNTag, Peiwon TG Bepuokpaciaq kat €tol Eemepviétal n du-
OKOAla oTnVv armopdkpuvon g BepuoTNTAg OTO TIEPIBAAAOV.

Ma To AOyo auTtd €Xouv KaBoploTel oplopéva o6pla yia To PEYLOTO ETL-
TPETOPEVO peUpa ouveXOUG AElTOUPYIaQG OE OUYKEKPLUEVN OLATOWN TOU
aywyou (Mivakag 2.7.4). Katw and oplopeveg OUVOAKEG OTIWG: O TPOTIOG
60eguUoNG TWV AYWYWV, TO TANBOC TWV AYwYWV HECA OTO (810 KavAaAl Kal 1
EUKOAIQ agplopoU TwV aywywv, Uropei va aAAd&el n ekAoyr) TNG SLATOUNG
Twv aywywv. OL TIpEG Tou lMivaka 2.7.4 kaBopioTnkav woTe N UEYLOTN Bep-
HoKpaoia Twv aywywv va pnv &emepva toug 60°C yia Beppokpacia mept-
BaAAovTog Asttoupyiag 30°C.

H diadikacia emAoyng tTng SlAToUNG TWV aywywyv ovopdletal diacta-
010A6YNON TWV Aywywv TG YPAauHAg ouvdeong. H diaoctactoAdynon, Ba-
on Ttou lMivaka 2.7.4, epapuoletal yia JUKEOoU PNKOUG YPAUUEG. Ma peya-
AOU UAKOUG YPAMUMEG TIPETEL VA AngBel undyPn Kal n mrtwon Taong ot
YPAUHN.
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v MPOZOXH
L //

¢ ZTnv mpda&n, wg opio AciToupyiag €ival n Ospuokpacia Twv 55°C.

¢+ Aev nipénel e Kayia mepinTwon n Beppokpacia AsiTtoupyiag Twv
aywyav va Eempva Thv oplakn TiHR Twv 60°C.

¢ Ze avrifeTn mepinTwon, mpénel va aAAda&el n diatoun Toug (va
emAeyei ueyaAUTepn S1ATOUR AYWYW®V).

‘Otav n Bepuokpacia Tou MePIBAAAOVTOG AslTOUpYiag Tou aywyou &e-
rnepva toug 30°C, mpénel va eTIIAEYOUV PEYOAUTEPES OLATOPES A0 AUTEQ
rou oidovtal otov livaka 2.7.4. Ta nmooootd ueiwong g évraong Tou
peupatog tou lMivaka 2.7.4, didovtal otov lNivaka 2.7.5.

MINAKAZ 2.7.4 MEyioTn emITPEMOUEVN £vTaon peUHATOG YIa XAAKIVOUG
aywyoug Je Hévwon armd BepHomAacTIKO UAIKG.

ovaumori s avavos | e e owkiva

S oe mm loe A

0,75 9

1 11

1,5 14
2,5 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
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MINAKAZ 2.7.5 Avaywyn TnG HEYIOTNG EMTPEMOUEVNG €vTaong yia
Ocpuokpacia mepIBAAAOVTOG AEITOUPYIAG TWV AYWYWV, MEYAAUTEPNG

Twv 30°C.
Oepuokpacia mePIBAAAOVTOG MooooT6 peinwong TWV TINWV TG
AgiToupyiag TWV aywywv évraong Tou lMivaka 2.7.4
G %
30 100
35 85
40 75
45 65
50 53
55 38

MINAKAZ 2.7.6 EmiTpeniopevn évraon peiMaTog o€ XAAKIVOUG aywyoug

He povwon PVC, oc Beppokpacia mepiBaillovrog 30°C (A)

ApIOPOG TWV POPTICHEVWV KADVWV
Alatoun aywyoU | TomoBéTnon cwAnvwv B | TomoOETnon péca oTov
(mm?) KavaAlQv eykardotaong | Toixo, cTo 0064a i Katw
MAavw G€ TOiXOUG, OPOPEG amé 1o 0o6a
dameda
1,5 2 3 2 3
2,5 15,5 14 19,5 17,5
4 21 19 26 24
6 28 26 35 32
10 37 33 46 41
16 50 46 63 57

H emutpemnopevn éviaon ToU PeUPATOG 08 XAAKIVOUG aywyoug e&ap-
Tatal eniong ard Tov TPOTMO TOTOBETNONG Twv KaAwdiwv, (Mivakag

2.7.6):

¢+ EEwtepka, mdvw oe toixoug, opopeg, ddreda.

¢ Méoa otov Toix0, 0TO 00BA, ) KATW artd To cofa.
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vﬂ’ MPOZOXH
(! //

&

¢ To peUpa 0TOUG aywyoug, OTIG TIEPIEAIEEIG TWV NAEKTPIK@AV MNnXa-
VAV, TWV PETACGXNHATIOTOV Kal TWV TNViwv dev mpEmel va €XEl
ugnAn TipA.

¢ ‘Otav n évraon Tou peUMATOG EETTEPAOEI TIG MEYIOTEGQ EMITPETMONE-
VEQ TIMEG oI omoieq £xouv KaBopioBei amd TiIg mMpodiaypaPEg, n
HOVWON TWV KAAWJiwv utepOepaiveTal KAl 6TH CUVEXEIA UTTOPEI
Va KaraoTpagei, va MpoKAnOei 6paxUKUKAWUA R ak6un Kal mup-
Kayld oTIG EYKATACTACEIG.

MNpooTtacia Twv YPauuwy and UrepevVTACELG anatteital oTIG¢ akdAouBeg
TIEPUTTWOELG:

1. 'Otav ouvdebel OTNV nNAEKTPIKA YPAUUT OUCKEUN MEYAAUTEPNQS
LlOXUO0G TIOU TIPOKAAEL peUpa PEYAAUTEPO ard 60O UMOPOoUV va dog-
X6ouv ol dlaTouég NG

2. 'Otav oupBei BPaxUKUKAWPA PETAEU TWV AyWY®V NG NAEKTPLIKNAG
YPAUURG, orote au&dvel ardToua Kat urtepBoAlkd TIOAU To peuua
TIOU KUKAOPOPEL 0TOUG aywyoug Tng.

[Mla va pooTtateuTei N NAEKTPIKA YPAWUT, TOTTOOETEITAI OE OEIPA TIPOG
TNV KaTavaAwon pia ac@daAeia, n oroia SIaKOTITEL TN CUVEXELQ TOU KUKAW-
MATOG, UNV ETUTPETOVTAG TNV KATAOTPOPY] TNG HOVWONG TwV KAAwdiwv i
AKOUN KAl TWV aywywv, av To peupa Eemepdoel TNV ETMTPEMOUEVN TIUA. H
OVOMAOTLKY) €VTAON TNG ACPAAELAG TIPETIEL VA gival O0™N [e TN PEYLOTN ETlL-
TPETOPEVN EVTAON TWV AYWYWOV.

m, X: MAPAAEITMA 5

KALLATIOTIKI) OUOKEUN HE eykKATeEOTNUEVN oXU 5 kW tipérmel va ouvoebei
OTnV NAEKTPLKY gykatdotaon pe taon 220V. Na yivel n dlaotacloAdynon
TWV ayWYWV NG YPAUUNARG ouvdeonq.
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Adon:
_ P _ 5000w _ 22.7A

T U 220v

A6 tov Mivaka 2.7.4 eTAEYOUPE TN SLATOUA Twv 4 mm?2 1) oroia avtl-
OTOLXEL OTNV AUEOWG PEYAAUTEPN amod ta 22,7 A évtacon peUPaTog KAl n o-
noia eivar 25 A.

. X: MAPAAEIrMA 6

HAekTpIKO emayyeApatikd Yuyeio arnoppodpdast 5 kW ard 1o Siktuo taong
220 V. EruAé€ETe Vv dlaTtoun Tou aywyou ouvdeong tou Yuyeiou oto Oi-
KTUO KaL TO PHEYEBOG TNG acPAAELAG OTOV TTivaka TPoPod0o0oiag.

Adon:
To peupa urtoAoyietal cUPPWVA HE TN YVWOTI OXEoN:

| = P _ 5000W _ 22 7A

U 220v

A6 tov Nivaka 2.7.4 stuAéyoups dlatopn S=4mm?2, n oroia avTioToLXel
07O peupa 25 A (apéowg peyaAutepo and to peupa 22,7 A mou UroAoyi-
oape). H aopdAela nperel va eival yla peupa ico pe 1o pelua Tou aywyou,
onAadn 25 A.
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ANAKE®AAAIQZH

H wuikn avtiotaon eivatl To Bacikd OTOLXEIO TOU NAEKTPLIKOU KUKAMUA-
TOG.

O vopog tou Qu dlatunveTal wg €ENG: N €vtaon Tou pelpatog gival
avaAoyn e TNV TAon Kal avtioTpo®a avAAoyn Ue TNV NAEKTPLKA avTi-
otaon.

R

H nAekTplkr) avtiotaon egaptatal ard To UAIKO KATAOKEUNG TNG Kal a-
16 TIG SlaoTACELG TOU aywyoU Kal HETABAAAETAL e TNV BepUoKpaacia.

2Tn ouvdeouUoAOYia o€ OElPA TWV OTOLXEIWV EVOG KUKAWUATOG UTTAPXEL
pia dtadpopr) peupatog.

To dBpolopa TWV EMIPEPOUG TITWOEWY TAONG OE £va KUKAWUA oUuvoe-
OnNg o€ oepd oouTal Ye TNV TAon Tou epapudletal arod tnv 1nyn oTo
KUKAWAL.

H wooduvaun avtiotaon tng ouvdeong oe oelpd oouTtal Ue To ABpol-
OO TWV ETIEPOUG WKWV AVTIOTACEWV.

2TnVv TMApAAANAn oUVOEOT TWV AVTIOTACEWY UTIAPXOUV TIEPLOCOTEPEG
OLadPOUESG PEUNATWY, ETIOPEVIG UTTAPXOUV TIEPLOCOTEPA peUpata. To
ABpoLoua TWV PEUNATWY 0 OAOUG TOUG KAADOUG CUVOENEVOUG TIAPAA-
AnAa oouTtal PJe TO OUVOALKO peUpd. & OAOUG Toug KAGdoug ouvdede-
HEVOUG TTapAAANAQ epapuodeTal ) idla Taon.

To avtioTpopo NG CUVOAIKAG avTioTaoNnG TwV avTIoTACEWV TIoU eival
OuVvOENEVEG TIAPAAANAQ, LlooUTal PE TO ABpoloua OAWV TWV avTtioTpo-
PWV TWV ETIHEPOUG AVTIOTACEWV.

To GBpoloua Twv WOXUWV OTIG ETTL LEPOUG AVTIOTACELG, CUVOEDEUEVEG
o€ oeglpd, 1 MapdAAnAaq, loouTtal UE TNV CUVOALKY) LoXU TIoU TPOPOdOTE(
N MNYnR 0TO KUKAWUA.

To peupa otov KABe KAAOO €VOG KUKAWUATOG HE TIAPAAANAN ouvoeon
QvTIOTACEWV gival avtioTpopa avaAoyo TNG WHLKNG avTioTaong.

2€ €va OUVOETO KUKAWMQ, TIPOOOLOPICoUNE TA TUAMATA O Oelpd Kal
TOUG TIAPAAANAOUG KAAOOUG. 2Tn OuveEXela epapuoloupe 6AOUG TOUG
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Kavoveg NG ouvdeong o€ oelpd Kal Tng apdAAnAng cuvoeong.

H ouvoAkr TGon Tou TIapAYETAL OTA AKPA TIEPLOTPEPOUEVOU BPOXOU |é-
00 O€ OPOYEVEG UAYVNTIKO TIEDIO, OTIOIAONTIOTE XPOVIKA OTLYuN t, eivat:

u=2-B-/¢-vnuo

Ma KABe XPOVIKA OTLYMN 1 eVAAAQOCOUEVT TAOT U KAl TO EVAAAACCO-
Mevo pevpa i eivat u = U - nue kati =1 - nue, orou U eivai n Yeyt-
01N TN TNG EVAAAQCCOOUEVNG TAONG, | elval n PEyLoTN TIUr Tou evah-
AaoodueVoU peUNATOG Kal @ gival n ¢daon.

H nepiodog T ™ng evaAAaocoouevng taong eival o xpovog, HEca OTovV
OT10i0 N TAON CUUMANP®VEL HLa TIAT)EN EVAAAQYT 1] O XPOVOG UECA OTOV
o100 OAOKANPWVETAL £VAQG TIANPENG KUKAOG.

H ouxvotnta f Tou evaAAaococoOuevou peUaTog, ival o otabepog aple-
MOG TWV KUKAWYV TIOU CUUTANP®MVOVTAL PEca o€ €va OEUTEPOAETITO.

H riepiodog kat n ouxvotnta cuvdgovtal ue In oxeon f=1/T

H KUKALIKN] ouxvOoTnTa W Tou eVAAAQOOOUEVOU peUNATOG ival n otabe-
p1] augnon g paong oe 1 deuTePOAETITO. H KUKALKA ouxvoTnTa W CU-
WITITTEL e TN YWVLIOKY) TaXUTNTa MEPLOTPOPNG Tou Bpdxou: w = 211f Kal
W =2r/T

H evepydg Tiur Tou eVAAAQOCOONEVOU PEUPATOC €ival N TIUN NG EvTa-
ONg TOU LOOBUVAUOU OUuvVeEXOUG PEUNATOG, TO Oroio mapdyel et pag
OUYKEKPLUEVNC WHIKAG avTiOTAONG TO idlo Tood BeppdTNTAG UE TO €-
VAaAAQooOUEVO peUA, OTOV {010 XpoVvo.

2Ta MeEPLOCOTEPA OpYava PETPNONG OTIWG BOATOUETPA, AUTIEPOUETPAQ,
Batouetpa KTA. dlapdloupe HOVO eVEPYEQ TIUEG.

H nAekTpikn) evépyela W ekppdletatl aro In oxeEon:
W=U-1-t=P-t

orou: U eival n oA Tdon tng rnyng, | eival To peupa mou aroppopd

n katavalwon, t eivat o xpdvog ce deUTEPOAETTA TIOU TIAPAEVEL 1] KO-

TavaAwon oe Asttoupyia kat P gival n .oxug.

H nAeKTPLKN 1OXUG €ival N NAEKTPLKY) EVEPYELQ OE €V OEUTEPOAETTTO:
P=W/t
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H NAEKTPIKA LOXUG ULAC CUOKEUNG OUVEXOUG PEUMATOG €ival TO YIvOLe-
VO TNG TAOoNG £l TO peUQ.

P=U-I

H 1oxUG¢ ™nG wUIKAG avTtioTaong uroAoyiletal anod

P=U2RkatP=12-R

Movadeg pETPNONG TNG NAEKTPIKAG EVEPYELQG KAl LOXUOG eival:

1J=1W - 1sec
1HP = 746 W = 0,746 kW
1kW = 1,34 HP
1kWh = 3600000 J

e 2& OTIOLOdNTIOTE CUCKEUTN TIOU OlappEeTal and peuua, N NAEKTPIKNA &-
VEPYELQ TIOU KATAVAAQVETAL O€ Ul AVTIOTAON PETATPETETAL OAOKANPN
o€ BepuotnTa.

o  QO@ENUN evépyela eival TO HEPOC TNG EVEPYELAG TIOU arodideTal amod
TN CUOKEUN YIa TNV EKTEAEON TOU £PYOU YIA TO OTIOI0 KATAOKEUAOTNKE.
ANWAELEG EVEPYELQG €ival TO UTIOAOLTIO HEPOG TNG ATIOPPOPOUUEVNG &-
VEPYELAG, TO OTI0I0 KATAVOAMVETAL ATTO TN CUCKEUN Kal XAveTal.

Anoppogoupevn Evépyela =QpeAiun Evépyela + Evépyela AntwAslov

e O Babuodg anddoong UG CUCKEUNG ek@ppaletal pe AOYo eveEpPYELAg N
pE AOYO LOoXUOG:

W w W _—-W

n= 0p (W10} _ arnop anwA
W W +W
arop we anwA arop
P P P -P
n= 0P (A10) __anop arwA
P P +P P
arop WP anwA arop

e [1a Tnv 3laCTACIOAGYNON TWV AYWYWV TIPETEL va AauBavovtal uroyn,
€KTOG ard TNV €vIaon ToU PeUUATOG Kal ol €ENG TIAPAYOVTEG: TPOTIOG
0deuUoNg TWV AYWY®V, TAHBOG TwV aywywv Péoa OTO idlo KavAAl Kal
EUKOAIQ agPLOOU TWV AYWYWV.
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EPQTHZEIZ KAl AZKHZEIZ

Taon 220 V epappoletal oe pa avriotaon 110 Q. YrioAoyiote 10
peUa TIou JlappEEL TO KUKAWWA. Andavtnon: | = 2A

H téon nou epappoletal o’ éva KUKAwua eival 200 V kal To peupa
eival 20 A. YroAoyiote tTnv avTiotaon. Artdvtnon: R=10Q

Muwa avtiotaon 0,5 Q dwappéetal arnd peuua 10 A. Na Bpebei n tdon
OTa Akpa mg. Anavtmon: U=5V

Aywyog oe nAeKTpIKO KUKAwPa mapoucidlel avtiotaon 0,8 Q. Na
Bpebel To pevpa moOU dlappEel TOV aAywyod, WOTE 1 TAon va eival
2,2 V. Anavtnon: 1=2,75 A

Aywyoc xaAkoU pnkoug 150 m éxet Statoun 1,5 mm2. Na BpeBein a-
vtiotaon Tou aywyou. (p., = 0,018 Qmm?2/m). Anavtnon: R=1,8Q

XAAKIVOC aywyoc £xel unkog / =1000 m kat dlatouny S= 54 mm?2.
(P,=0,018 Qmm?2/m). O BepUIKOG OUVTEAEOTNG XaAKoU oToug 20 °C
eivat a=3.9210 1/°C. Na BpeBei n avtiotaon Rgo TOU aywyou o€
Bepuokpaacia 80 °C. Anavinon: Ry, = 0,4 Q

Na Bpebei n datouny aywyolu aioupviou (p=0,029 Q-mm?2/m) tou
napouclalel wuikr avtiotaon 10 Q kat €xet prkog 100 m.
Anavtnon: S= 0,29 mm?

Molwa pevpata og €va KOUPBOo BewpouvTtal apvnTika Kal Tola Bewpou-

vTal BETIKA;

2g €va OUVOETO KUKAWA, TG TIpoodlopifoupe Tola TUARATA gival
o€ oelpd Kat rola eivatl ot mapaAAnAotl KAGdol;

YroAoyioTte v 1oodUvaun avtiotaon déka avtiotdoewv Twv 10 Q
Tou eival ouvoedepeveg oe OeLpd. Artdvtnon: 100 Q

YroAoyioTte Tnv 1oodUvaun avriotaon 6éka avtiotdoswv Twv 10 Q
TIou gival ouvoedeEVEG TIAPAAANAQ. Andvtnon: 1 Q

YroAoyioTe Tnv 1ooduvaun avtiotaon névie avtiotacewyv Twv 10 Q,
15Q, 3 Q, 7 Q kal 20 Q nou eival cuvdedeEveG o€ OELPA.
Andavtnon: 55 Q
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YroAoyioTe TNV coduvapun avtiotaon TPV aviiotacewy twv 10 Q,
20 Q kal 25 Q rou eival ouvdedepéveg IAPAAANAQ.
Armavtnon: 5,26 Q

Eva @wTIoTiKO yia XpLOTOUYEVVIATIKO OEVTIPO aroteAeital arod 20
Aaurtipeg Twv 9 W ouvdedepévoug Oe oelpd Kal CUVOEETAL OE TAOT
220 V. YrioAoyioTe a) TO peUua OTO GWTLIOTIKO KAl B) TNV aAvTioTaoN
kGBe Aaurttrpa. Andvtnon: a) 0,8 A, B) 14 Q.

Avo avtiotaoelg 8¢puavong Twv 60 Q kat 40 Q cuvoedepeveg oe
oclpd TpopodoTouvTal arnod taon 220 V. YroAoyiote v mtwon Ta-
ong otnv kabe avtiotaon. Andavtnon: 132 V kat 88 V avtioTtouxa.

Tpelg avtiotaoelg B¢puavong twv 100 Q, 60 Q kat 40 Q cuvdedeué-
veg 0e oelpd Tpogodotouvtal ard taon 220 V. YnoAoyioTte tnv
TIT(OoN Taong oTnVv KABe avtiotaon.

Andvtnon: 110 V, 66 V kat 44 V avTtioTtolxa.

YroAoyioTe TnVv 1ooduvaun avtiotaon TPV avTliotacewy Twv 10 Q,
15 Q kat 20 Q ocuvdepevwy oe oelpd Ue AAAEG TPELG AVTIOTAOCELS TWV
10 Q, 15 Q kat 20 Q ouvdedepéveg MApAAANAa.  Andavnon: 49,62 Q

HAeKTPLKY) kouliva oTn B€om 3 Tou JlaKOTITN AelToupyel pe loxu 3,3
KW uné taon Aettoupyiag 220 V. Na unoAoyioete: a) To peuua 1ou
aroppodd, B) TNV WK avTtioTaon o€ autn Tnv B€on, y) TNV eveép-
YELO TIOU KaTavaAmvel oe dUo Wpeq Asttoupyiag kat 8) To KOOTOG
katavaAwong av n kWh kooTiCel 25 dpaxuEG.

Anavinon:a) l=15A,B) R=14,6 Q, y) W = 6,6 KWh, 0) 165 dpaxueg.

Mowa eival n TUA TNG KUKAIKNAG OUXvOTNTAG W KAl TnG meptodou T
pag evaAAaocooduevng taong cuxvotntag f=50 Hz.
Andvtnon 314 rad/sec, 0,020 s

TeTpamoAlkr] yevvATpla TEPLOTPEPETAL e Taxutnta n=1500 otpo-
PE&Q To Aetttd. YTIOAOYIOTE TNV ouxvotnTa NG rnapayouevng HEA.
Andvtnon 50 Hz.

2e udaTtontwon Kiveitatl yevvhTpla e n=500 oTpoPEQ/AETTO. YTIOAO-
vioTe dooug TIOAOUG TIPETIEL VA €XEL 1 YEVVNTPLA, WOTE va TIapayel
evaAlaooopevn taon ue cuxvotnta 50Hz.

Anavtnon p = 6 {euyn OAwv 1 12 oAoug
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H evepyog T evaAhaocodpevng tdong eival 220 V. YroAoyioTe T
MEYLOTN TIUA TNG. Anavinon U, =311V

YrnoAoyiote Tnv OTyllaia TN NG evaAAacoouevng  Taong
u=300-nu(wt+6°) otav t=0,01s kat f=50Hz.  Andavtnon u = -259,8 V

YroAoyioTe TNV OTlyplaia T Tou peupatog i=1,42nu225°.
Anavtnon i=-1A.

["evvATPLIa EVAAAQCCOUEVOU PEUNATOG TIAPAYEL OTNV CUXVOTNTA TWV

50Hz tdon pe peylotn T 300 V kat apxikn gaon 0°. YroAoyiote

v Tdon HeTd and xpovo t=0,02s anod tnv apxn Twv Xpovwv.
Arndvinonu =0V

YroAoyioTe TNV evepyod TIUA EVOAAAOCCOPEVOU PEUPATOG OTAV 1 HE-
YLOTn TWr) Tou givat 15 A. Aravtnon 10,6 A.

Yrohoyiote ™ dlapopd pAong Twv Tacewv u,=U, -nu(wt+m) kal
u,=U,-nu(wt-r/2). Anavtnon A@ = 270° 1) Ag = 31/2.

OpioTe TNV MPAYUATIKA, AgPYN KAl paAVOUEVT LoXU.

Mowa eival n dtapopd pdaong PeTa&U TAoONG KAl PEUMATOG O KUKAW-
MATA EMAYWYIKOV KAl XWENTIKOV KATAVOAWTOV;

2Ta AKpa WHIKoU KatavaAwth avtiotaong 11 Q, epapuodletal evaA-
Aaocoouevn Taon evepyou Tiung 220 V. Mowa eival n évtaon Tou peu-
MATOG OTOV KATAVAAWTA KAl TIola 1 PACLIKA TOU ArOKALON);

Arntavtnon: 20 A. To peupa eival oe ¢Aaon pe tnv taon.

Aivetal rmvio pe auteraywyn 0,6 H. Tt emaywyikn avtiotaon Ba na-
poucldlel 6Tav OoTa AKPa TOU epapuoleTal evaAAacoouevn TAON
ouxvotntag 50Hz; Arnavtnon: 18,84 Q

21a dkpa minviou ue auternaywyn 0,25 H epapudletal taon 220 V,
ouxvotnTag 50 Hz. Mola eival n évraon Tou peuuatog SlauécoU Tou
Tnviou kat rota eival n dlapopd paong;

Andavtnon: 2,8 A. To peUua kaBuotepei TnG TGong katd 90°.

Molwa eival n xwpenTKA avtiotaon evog nukvwTr Twv 10 uF, otav e-
Ppapuoéletal ota dkpa Tou evaAlaocoodpevn taon ouxvotntag 50 Hz.
Anéavtnon: 318 Q

Taon 220 V kat cuyxvotntag 50 Hz epapudletal oe TIUKVWTH XwenTL-
KO6TNTAg 20 YF. lMola eival n T ™Q éviaong Tou peUMATog TO O-
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35.

HAEKTPOAOTIA - AYTOMATIZMOI

Toio dlEpxeTal dla PECOU TOU TIUKVWTR; Anavtnon: 1,38 A.

Tdon 220 V, ocuxvotntag 50 Hz spapudletal o TUKVWTY. Aprepd-
METPO OUVOEDEPEVO OE OElpA Pe ToV TIUKVWT Oeixvel évraon 10 A.
Mola gival n xwpnTikOTNTA TOU TIUKVWTY; Andvtnon: 144,8 uF



