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MPOAOIOZ

To BipAio avtd yphotnke cvpueova pe to Avorvtikd I[poypappa yio to
avtiotoyo padnua mg A" 1aéng, Tov lov kukiov Tov Hiextporoyikoh Topéa
tov TEE. [Ipocrabnoape, 660 tav duvatdv, va avtanokpldovue 6tn cuyypa-
oM evo¢ PipAiov mov va givor amd ™ po Hepdl TPOGOUPUOGUEVO GTO EMIMEDO
KO TI§ LoONCLOKES OVAYKES TOV LoNTOV TS avTioToryng TAENG, Kot amd TNV
GAAN VoL KOAOTTTEL TIG ONUOVTIKEG BE@PNTIKES ATALTIGELS TOV OVTIKEUEVOD.
"o 10 oKOTd OV TO YPNGYLOTOCALE, TEPQ AT T EICAYWYIKE TOPAdETY AT
Kal, OOV AVTO NTAV dVVOTOHV, Iid GTOLXELDOON padnpotiky Oepedioon Twv
KUPLOTEPMOV NAEKTPOTEYVIKAOV EVVOLDV. Xg avtiBeom Opmg e Gl podnpota,
ot pafnpatikoi tomot ypnopomrolovviat 6to PiPAio avTd emKOVPIKAE, Yo Vo
Bonbnoovv v KaTOVONOT TOV EVVOLOV Ko O)L Y0l VoL 031YIGOVY 6TV ££0-
VIANTIKY doKnomn Tov podntdv e podnpatikods vroAoyiopovs. AAA®MOTE,
TapaAAnia pe to pdbnua g Hiektpoteyviag, ot padntég g A’ tdéng tov
Hextpoloyikod Topéa diddokovtal Kot o pddnua «Avédivon Hiextpikov
KUKAOUAT®OV», GTO 01010 YIVETAL GUGTNLOTIKNY ETIAVON EPAPLOYDOV TOV AVTL-
otolymv Bepdtmv. AVTd AMOTLTIMOVETOL EV LEPEL KAL GTNV EMAOYT] TOAD ATADV
apOUNTIKOV 0CKNGEDV, EVO EREACT £xEl 000El GTIS EpOTNOELS TOL TaLPOTI-
Bevtat 610 T€A0G KAOE evoTnTOC TOV BiAiov.

Ady® ™G eXTETAUEVNG VANG TOL pafnpotog, aAAd Kot TG SVoKOAMAG oL
Tapovctalet 1 eme€yNon Kot KOTovOonon OpIcUEVAOV EVVOLADYV, ETAECALE VO
TUTMOGOVUE OPICUEVEG TOPAYPAPOVS TOL BPAIOV pe HKPOTEPD TLTTOYPAPIKE
ototyeia. Ot mapdypagot avtéc, avaroya pe to dlabécipo xpdvo, To eninedo
™G TAENG Ko TV Kpiom Tov Kabnynt mov d1ddokel To pabnua, fa propovcav
0€ L0, TPAOTN TPOGEYYION VA TAPOUAEIPOOVV. TNV TEPIMTMOOT OVTH O J1OACK®V
TPENEL VoL TPOGESEL Kot TNV avdntuén Tov Oepdtov, dote, ov mapalelpdel n
TapAypamog 3.2.6, otnv onoia €164yeTon 0 VOLOG TOV AUTEP Kot epapuoleTon
Y10L TOV TPOGIOPIGUO TNG EVTIOGTG TOV HOYVNTIKOV TEdIOV, TOTE TPEMEL VOl
eloayBel pe ahdo tpdmo N poyvnTikn avtictacn oty mapdypago 3.3.1, dnwg
KO 1) QUVOT OV ACKEITOL G TAPAAANAOVS Ay YoVG otV Tapdypapo 3.5.3.
Avéroya pe to dabéatpo ypdvo, o Kabnynme, Kotd Ty Kpion Tov Kot GOLP®VO.
LE TOL EVOLOPEPOVTO TNG TAENS, WTopel va kAvel Kot emhoyn Oepdtov and 1o
60 Kepdlato, 1o omoio amotereiton amd aveldptnreg peta&h Toug eVOTNTECS.
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[Ipoxeévov va kataotel duvatn 1 £ykapn oAokAnpwon Tov PiAiov, N
OLYYPOPN TV EVOTAT®V TOV £Y1ve mapdAinAa. H HAN onhadn katovepndnke ota
HEAN NG opddag Kot KAOe LEAOG EPYACTNKE Y10 T GVYYPOPT) CUYKEKPIUEVOV
EVOTHTOV. XN GUVEXELD, 1 VAN ToL P1Alov opoyevomoOnie amd oAdkAnpn
1 oVYYpaPIKN opdda. I'a Ta TuyxdV onueio AGLUPATOTNTOG TOL TAPAUEVOLV,
Ntape TpokatafoAKd TNV KATOVON G TOV OVUYVOGTOV.

Ké0Oe didaxtikd Pipiio kpiveton Katd tv eKmaidentikn dadikacio. ‘Etot kot
aVTO TOL KPaATATE GTO YEPLa Gag o vTooTel TNV Kpion mov eoelc, KabnynTég
Kot pantég, Ba Tov emeuAdccete. Xe KGO mepintwon, n cuUPoAn TV KodN-
YNTOV TG TAENG OTNV TPOGUPLOYN TNG VANG, OTOV EUTAOVTICUO TV EVOTHTMV
pe mopadeiypata, Kot T€Aog ot S10pHmwaon adLVOUL®OVY TOL 16ME EVTOTIGTOOV
010 BiAio, Oa pog eivor ToAvTIuN.

TéLog ex@pAlove TIC EVYAPIOTIES LLOG GTOV GLVTOVICTN Kol TOV VTeEvBLVO
tov [Moudaywyuob Ivetitovtov k. Xatinevotpatiov Iyvavtio yio tnv fonj-
Be14 tovg. Emiong otov Hiektpordyo-Mnyavorodyo k. I. Kopvapo, kabnyntm
Agvtepofddnag Exmaidgvong, yio v moAdtiun fonbeid tov oy oyedioon
TV oynpdtev Tov Pipriov kot otov Hiektpodldyo-Mnyavoroyo k. I1. XdAko,
KkaOnynt AgvtepofdOpiag Exnaidevong, yia Tig e06TOYES TOPATNPTCELS TTOV
€KOvE 0TO OOKIULOL TOV TPOTOV KEPAAAI®V.

[ovvioc 2000
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KegpdAaio 1

BAZIKEZ N'NQZEIZ
KAI ENNOIEZ







® Ou vrapyer ovo 10V NAEKTPIKO PopTio (apvyTiKo - OeTiKo).

® To wads aAAnlemidpody petald tovg o NAEKTPIKG popTia.
® T} eivau To. OAEKTPIKG. 1) LOVWOTIKG DAIKG.

® 7o Nopo tov Koviou.



HAEKTPOTEXNIA

1.1.1 loTopia Tou HAekTpiopoU - Mnxavika AvaAoya

[Mopdtt 0 NAEKTPIGHOS NTAV YVOGSTOG amd TNV apyodTnTa, 1 ¥PoN TOL GE
TPOKTIKEG EQAPUOYEG EYEL 1oTOpiat LOMG Alyo peyaldtepn amd ekatd ypovia. Ki
OL®G, GTO YPOVIKO 0VTO S1AGTNLA 0 EENAEKTPIOUOG KATAPEPE VL AAAAEEL TNV
KkaOnpepvn on Tov avlpdrov teplocdtepo amd Tt OAeg Ot AAAEG OAAOYES
oL cvvteAéaTNKAY 6TO TapeABOV. Kot oyt poévo aarace n Lon tov avlpod-
TV, OAAG EXYOVUE PTAGEL GTO GNUEID Ol CNUEPIVEG OVOTTTUYUEVES KOWVAOVIES
VO 0TOKTNGOLV Lo coPapdtatr eEaptnon and tov niektpiopod. H kaddtepn
emPefainon Tov yeyovotog avtov Epyetan kdbe @opd mov pia BAGPN Tov nhe-
KTPLKOVY GLUGTHHOTOS oG avaykdlel Tpocwptvd vo {oovpe Yopig NAEKTPIKO.
BAémovpe t0te mOc0 prlucd aAralel | kabnuepwvn pog Lon.

e avtifeomn pe TN YEVIKELUEVT] EQPAPLOYN TOL GTN CNUEPIVY KOv®Via, O
NAeKTPIoUOG KOt 01 VOHOL TOL gV gival YeVIKE KOTOvOnTOl amd ToV TOAD KO-
ouO. Zuyva axovue otnv Kodnuepvi (o1 eKppAcels Tov Epyovtol o€ avtifeon
pe 1 Bempio Kot ToVg VOPOLS TOV NAEKTPIGHOV. AvTd cuufaivel emedn ta
NAeKTPIKE Pavopeva dev givatl TOGO TPOGITE TNV eUmeLpia Kol TIC aodnoelg
Hoc, 0GO .. TOL WNYOVIKA.

Al kot 6601 6T0VdALoVV, 1) AGYOAOVVTOL ETOYYELUOATIKA LLE TOV NAEKTPIOUO
avTipetOnilovy ToPOUOLES OVGKOAIES Y10l TNV KOTAVOT OGN OPIGUEVOV QOLVO-
pévav. ‘Etot moAAEég popég To NAEKTPIKE QAVOLEVO EIGAYOVTOL KOl EPUNVED-
OVTOL YPNCLUOTOIDOVTAG MG TOPASETYLOTO KATOLO HUNYOVIKG GUGTHLOTO TTOV
eupavitoouv pia mapopola copmeprpopd. Tétola mapadeiypato amd unyovikd
GUGTILLOTO TTOV YPNGLULOTOLOVVTOL Y10l VAL EENYNGOVY aVTIGTOLYO NAEKTPIKE
eowvopeva N peyédn ovopdlovtal pnyovika avaroya.

Ao Ta unyavikd avaloyo mov £xovv ypnoipomoindel katd Koapovg otV
16TOpio TOV NAEKTPIOHOD, AALL Eival TEPIOGOTEPO Kot AAAL AIYOTEPO EMLTLYN-
péva. Xe avtd 1o Pifiio o TpocmabncovE VO YPNCILOTOMGOVUE KATOL0L OO
OVTA TO, UNYOVIKE 0VOAOYOL TTOV TIGTEVOVE OTL GLUPAALOVY TPAYUATL TNV
KOTavonon tov vOpmv Tov niextpiopov. ['a tapdostypa Oa avapepBovpe oto
VIPAVAIKO aVAAOYO TNG O10pOopag oTAOUNG HeTAED dLO GVYKOVOVOUVI®V dO-
YEIOV Y10 VL E16aYAYOVLE T O10POPE SVVOLIKOD, SNANON TNV NAEKTPIKN TAGT.
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[Ipémet va onueldGOLLE OOTOGO OTL GE GALEG TEPITTMGELS TOL IGTOPIKA UN)OL-
Vikd avaroyo Oo mpémet va avtipeTonilovTol pe HeEYaAn emeOAAsn Kot Tpocoyn,
W00ATEPQ, OTAV AVOPEPOVTOL GE OVOLLOTO OLOPOPOY NAEKTPIKADV KOl LLOYVITIKOV
peyebov. Ta mapdderypa, to uowkd péyebog TG NAEKTPEYEPTIKNG dVVaAUNG
(HEA) pog nAektptkig mnyne, 0Tmg Kot auTo NG LYV TEYEPTIKNG OVVAUNG
(MEA) mov 8o cuvavtiGovpe 6Ta LoyvnTiKe KUKAMUOTO, OEV £X0VV Kopio
oyéomn e o Puokd péyebog g dovauns mov yvopilovpe amd T UNYOVIKY.

H emompovikn Bewpia Tov nAekTpiopod dpyioe va avantvccsetol 1o 180
awwva pe Tpotepydteg toug Luiggi ko Camillo Galvani (I'kaiBdvt) oty ItaAia
kot tov Charles Augustin de Coulomb (KovAour) ot I'odrio. Ot mpdTot £6m-
oav T0 OVOUa TOVG 6T HEB0SO0 EMUETOAADCEMG TOL OVOUAGTNKE YOAPAVIGUOG
KOl GTO YOAPaVOUETPO, EVD TO Ovopa Tov Kovddur 660nke ot povdoda tov
NAEKTPIKOD POPTIOL.

Tnv S avayvopion pe tov Kovdour eiyov kot toAloi Aol EMoTHHOVES
e oNUOVTIKY GLUPOAN GtV avATTLEN TG NAEKTPOUOYVNTIKTG Bewpiog, Tov To
OVOLOTA TOVG £XOLV YIVEL EVPVTATA YVOOTA MG OVOUAGIES O1POP®Y LOVAI®V
NAEKTPIKOV Ko HOoyvnTIKOV peyebdv. Oa éleye pdAoto Kaveic OTL 1 emot-
LLOVIKY] GUUBOAT TOV TPOTOTOP®V QLTAOV EIVOL GIUEPA AYOTEPO YVAOGTH OO
TIG LOVASES TTOV TNPAY TO OVOWE TOVG. ZTT GUVEYELD AVOUPEPOVUE EVOEIKTIKA
KATO100G At 0VTOVG TOVS TPMOTEPYATES TOV NAEKTPIGHOV:
® o [taldg Alessandro Volta (BoAta) epevpéng TG OLdVUUNG NAEKTPIKNG

omAng (1800) £dmwoe 10 Gvoud Tov 6N HovAda TG NAEKTPIKNG Thons (BoAt).
® o ['éAhoc André-Marie Ampere (Aunép) mov HeAETnoe TNV €NLOPAGT TOL

NAEKTPIKOV peOUATOG OTNV avarnTLEN poryvntikov mediov (1820) uewve yvo-

0TOC amd TN HOVASO TOL NAEKTPIKOL PEVIOTOC KOl TOV OUMVUUO VOO TOV

payvntikob mediov mov Ba yvopicovpe oto Kepdiaio 3.

® o ['eppavog Georg Simon Ohm (Qp), 6TOV 0010 OPEILOVILE TOV OUMVVUO
vopo (1827) £dwoe To GVOpd TOL 6T HLOVAda TG NAEKTPIKNG OVTIGTAOT|G.
® 0 Auepwavog Joseph Henry (Xévpt) mov KataoKebooe TOV TPAOTO NAEKTPOLLOL-

yvn (1928) éueve yvootdg omd T HovAdo TOL GUVTEAEGTN AVTETAYWYNG,
nov otV EALGSa Tpopépetar cuvnOmg pe to yorAkd tpomo (avpl).
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® 0 Z¢pPog Nikola Tesla (Téora) mov amo6 to 1882 élnoe otig HITA, 6mov kot
epevpe Tov Kvnnpa enaymyng (1888), £dwoe 10 dvopd Tov 6N povada g

HOYVITIKTG ETOYOYNG.

AlAot gpeuvnTEC dev Ty TOGO TLYEPOL YTl TOo Gvoud Tovug dOOnKe Gg Lo-
VAdeG OV gV XPNGUYLOTOLOVVTAL TTLo, OTMG O peydAoc ['eppavog pabnpaticog
Karl-Friedrich Gauss (I'kdovg) (1777-1855) xat 0 Aavog Hans Christian Oersted
(Epotet), Tov Tp®MTOC aVOKAADYE TIG HOYVNTIKES WO10TNTEG TOV NAEKTPIKOD
pevpatog to 1820. H povéoa ykdovg elxe ypnowonombei talodtepa yo
LOYVITIKY] ETOYMYT, EVO 1 LOVASQ EPOGTET Yol TNV EVIACT TOL LOYVNTIKOV
nediov.

AVO GALOL EMGTAUOVEG TOV GUVEPBAAOY GNUOVTIKA GTIV OAOKANP®OT TNG
nAektpopayvntikng fempiog eivar o Ayyhog Michael Faraday (®dapavtét) mov
10 1831 datvmwsoe To VOO NG enaywyng (avanTuén NAEKTPIKNG TACEMS Ao
10 PETAPOAAOUEVO poryvnTIKO Ttedio) kot o pabntng tov James Maxwell (Ma&-
yoved) amd ™ ZKoTio, 0 omoiog to 1865 evomoince Kot £0GE TNV OPLGTIKN
NG HopPN otV nAektpopoyvntiky Bewpia, 6Tmg v Eépovpe onuepa. To
ovopa Tov Dapovtél S0ONKe 6T LoVAdA TNG YOPNTIKOTNTAS (PapdvT) EVHD TO
ovopa tov Ma&yovel giye 600el madondTEpO GTN LOVADA TNG LOYVITIKNG PONG.

H niektpopayvntikn Bewpia Exer Aomdv ovclacstikd oAokAnpwbet pe tov
Mda&yoveh and ta péoa nepimov tov 190v awdva. H niextpwn frounyoavia
He ™ oepd TS eppaviotnke katd ta teAevtaio ypdvia Tov 190v Kot Kupimg
oT1g apyES Tov 200V awdva. Mg tov 6po nAekTpikn Propnyavia evvoodpe
Bropnyovia Topoymyng NAEKTPIKOV GLOKELOV (AAUTTN POV, KIVNTHPOV, Oep-
HOVTIKOV COUATOV KTA.), 0AAG Kot TIG EMLYEPNGELS TOV gfvorl vTevBLVES Yo
TNV TOPUY®YN, T LETAPOPA KOt TN OLOVOUT TNG NAEKTPIKNG EVEPYELNS, OTMGC
etvan péxpt topa otnv EAAGSOa n AEH.

Meyddn copfoAn otnv avantuén g NAEKTPIKNG Propnyoviag eixe otig
Hvopéveg TToAteieg tng Apepikng o Thomas Edison (Evticov), o onoiog t0
1879 epevpe TOV NAEKTPIKO AaUTTPO TUPAKTOGEMG. To 1882 13pHOnke o
TPOTOG GTAOUOS TOPAYMYNG Kot SLOVOUNG NAEKTPIKNG vEpPYeLag oTo Aovdivo,
evd 0 'Evticov akoAovOnoe pepucote uveg petd ot Néa Yopkn. O ‘Evticov
npowBovce 6e OAN Tov TN (N T YPNON TOL GLVVEYOVS pevpaTog. [Tapoia
aVTd, OTMG OAOL EEPOLLLE, TEMKA KUPLAPYNOE OTIC TEPIGGOTEPEG EPAPLOYES TO
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gvarhaooopevo pedpa tov tpombovoe o avtaywviotis tov Evticov George
Westinghouse (I'ovéotivykydovg). Meyddlo poAo 6TV EMIKPATNON TOV EVOA-
AGGOUEVOL TTOADQAGIKOV PEVLATOG EMOEE LLE TIC EPEVPEGELS TOV O TEGA,
TOV OTO10 OVOPEPOLLLE TOPATAVE.

1.1.2 HAekTpIKO @OpTIO

H AéEn nlextpiouoc (mov givar Kown o€ OAEG TIC YADGGEG TOL KOGLOV)
TPOEPYETAL OO TO VAIKO oL ot Apyaiot EAANveg ovopalav RAEKTPOV Kot Tov
onuepa elval mo yvootd cov Keypumapt. To vAiko avtd €yel pia 101010,
OV UTOPOVUE TOAD EDKOAN VO SLOTIGTMOGOVE LLE TO TOPAKATO TEIPOLLOL KO
TOV MTAV YVOOTN Ao TNV apyodTnTa.:

Tpifovpe Eva KOpPATL KEYPUTAPL (T.Y. 1oL XAVTPA 0T EVOL TOAO KOUTOAOL)
ne éva LdAivo HYeoaoa. APECMG LETA TAPATNPOVUE OTL TO KEXPIUTAPL UTOpEl
va €AkeL ELaQPa cOUATO (TT.Y. MKPE KOUUATAKLO YOPTL).

Apydtepa dwomotdOnke OTL TNV 1010 1O10TNTA LE TO NAEKTPOV £YOVV Kot 014~
Qopa GAAO VAIKA OTT®G TO YVOAL, 0 fovitng (TAAGTIKO LAKO TOV TPOEPYETAL
amd TO KAOVTGOVK WE TNV TPOSAN YN Belov Kot xpnoLoToLEiTOL Y10 LOVAOTIKO
VAKO), T0 POVAOKEPL, TO SLOUAVTL, 1] TOPGEAGVY, TO TAAGTIKA, TO KEPOLUKE K.d.

2y kabnuepvn pog Lon éxovpe TOAAEG EUTEPIEG TAPOLOLOY POVOUEVDV
oL OVOUALOVLLE YEVIKA 6TATIKO NAEKTPLONO. Mmopel kdmoleg popég vo ot-
oBavopaote éva tivaypo dtav ayyiEovpe to apdopa vog avtokvnitov. Otav
EYOVLLE TTEPTOTNGEL G’ €Vl LAAAIVO YOAL KOl OKOVUTTGOVUE TO PETOAAKO TTO-
HoAo oG moptag pmopet vo awsBavBovpe éva tivayua. Ot diokot frvoriiov tov
OOV TIKAT XPEIALOVTOL OVTIGTATIKT TPOGTAGIN Yl VoL Un Haledbovv ko).

OAa avtd to povopeva €xovv TV da artio Tov KGver To NAEKTPO var EAKEL
elappa copata 6tav TpeTel o paAAvo Voacua: Me v Tpifi1] epeaviCeton
OTOTIKOC NAEKTPIGHOGC 1, OTTMOC OAAMG AELLE, TO GOUATO TOV TPOUVAUPEPOLLE
niekrpilovrar Otav éva copa eivar nhextpiopévo Ape 0Tt efvat nAEKTPIKA
«POPTIGUEVO» N AAALDG OTL EYEL NAEKTPIKO PopTio.

U To @uowko péyedog mov kabopilel £dv Kol KaTE TOGO £Vvo GONA Eival
nNiekTpPLopévo, gival To NAEKTPIKO popTio.
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To niextpcd poptio cupPoriCetar pe To Q. Movada tov nAeKTpiKov PopTiov
etvar to kovAdun mwov cvpPoiriletar 1C. YmomoAamAdoo TOL KOLAOUT glva:

Mulkoviépur, 1mC = 1 c-10°c
1000

I
M Aépr, 1uC = ———C=10°C
HEPORODAOKTE, S = 000,000

1.1.3 Eidn nAekTpikov popriou

Oa Teptypdyovpe Tdpa To akdAoVOOo TEipapa: Taipvovpe d0o Geaipes omd
efovim kot t1g nAektpilovpe Tpifovtdc T1g pe Eva paiiivo veacuo. Katodmy
TIC Kpepdpe omd pio kKAwot v Kabepid, 6noc oto oynua 1.1.1a. Tote Oa
mopatnproovpe 0Tt o1 cpaipeg anmBovvtat. To 110 Ba cvouPel kot pe dvo
niektpiopéves yodaveg opaipeg (Zy. 1.1.1P).

Zyiua 1.1.1: Amwoertikés niektpikés dvvauelg

Av topa kdvovpe To 1010 eipapa, oAAL YPNOYLOTOMGOVUE Lo NAEKTPL-
opévn ooaipo amd efovitn Kot pio eniong nAeKTpIoUévn Yuaiwvn ceaipa (Xy.
1.1.2) Ba damotdoovpe 6Tt o1 000 cpaipeg EAKovTal ovti va anmbodvral.
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2yjpa 1.1.2: EAxtiki) niektpixij ovvaun

Ao 10 TUPOTAVE TEPAUOTO SOTIGTOVOLLE AOOV Ta €ENG:

® T NAEKTPIGUEVO COUATA OGKOVV QUVALELS TO £VOL GTO AAAO.

® 70 NAEKTPIKO POPTIO TOL AVATTVCGETAL GTOV ERoVitn ivan diapopeTikod
£1000¢ A6 OVTO TOL OVATTOGGETOL GTO YVOAL.

® T COUOTO TOL £XOLV TO 1010 €100G Poptiov (Yvori pe yvaAi, efovitng pe
gfovit) amwbodvral, eved avTd OV £X0VV SLPOPETIKS €100 POPTIOV (YLOAL
pe efovitn) éakovral.

Ta 00 €i0M NAEKTPUKOV POPTIOV TOV AVATTIGGOVTOL GTO YLOAL KOl TOV
efovit emkpdoe va ovopdlovtol avtiotorya fetiko Kot apvytiko. Xe avTd
ocvvéPake To YeyYovog 0Tt Ta 000 £10M poptiov, dtav EpBovv Ge emat|, AAANA0-
eCovdetepdvovTal, OTwg 0TaV TPocshEtovpe apvnTIKovg Kot BeTikovg aptBpong
oto, podnpotikd. H emioyn yio 1o moo eoptio givar Betikd €ywve pe avbaipeto
1pomo. 'E1o1 10 nAektpikd goptio mov gpeoviletor dtav Tpiyovpe £va KoppAaTt
yvoAl ovopdotnke 0eTikd @optio, evd ovTd TOL pPavileTon Otav Tpifetal o
efovitng ovopdotnke apvnTIKO QopTtio.

Ta poprtia mov gival Tov id1ov gidovg ovoudlovtol op®OVOREA, EVAO VT TOL
£YouV d10popeTIKd €100¢ NAEKTPIoUOD (ONA. dtaPopeTIKO TPdoT0) ovopdlovtat
etep@vopa. Etol Eyovpe tov akdAov0o yeviKod Kavova:

U Ta opdvopa @optio anwBodvrol

U Ta etepdvopa goptio £Akovral
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Onwg eimape Tapondvm, ov EEPOVLE GE ETAPT TN GOAIPO aTd YVUAL LE TN
opaipa amo gfovitn Ba mapoatnproovpe 6t T0 BeTIKO Kot To apvnTIKO POopTio
e&ovdetepmvouy to éva to GAL0. 'ETol éva copa mov £xet Oetikd niektpikd
eoptio +Q kot ton mocdTTA 0PVNTIKOD POPTiov -Q, £TCL MGTE TOL PopTia VoL
aAnrogEovdetepdvovtar o€ OAN TN HAle TOV GOUOTOC, OV EPavilel kafdlov
NAEKTPIKO QopTio Tpog ta £E®. Aépe TOTE OTL TO CONA Eival «OPOPTIGTON N
NAEKTPIKA 0VOETEPO.

U Hiextpikd ovdétepo ovopdaleTal T0 oM OV O€V Ep@aviler nie-
KTPIKO popTio

1.1.4 AinAeKkTpPIKA | HOVWTIKA UAIKG

Edv ta nlextpucd poprtia rav evieddg ehevBepa va Kivnbovv, dev Ba pmo-
povcape va £xovpe niektpiopéva copata. Onmg and éva tpvmio doyeio pedyet
10 vePO TOL TEPLEYEL, £TGL KOl TAL GOpTio B S1EPPEAV amd TO NAEKTPIGUEVA
COUOTO TPOG TOV TEPPAALOVTA YDPO, EAV dEV EUTOOLOTAV 1| KivOT| TOLG OO
TO LEGOV TOL TO TEPLPAAAEL.

To VA TTov dev emmitpémovy TV Kiviorn TOV NAEKTPIKOV QOPTI®V OVOUA-
Covton OMAEKTPIKA 1] HOVOTIKA VAIKA. Aéyovtol Emiong KaKol aymyoi Tov
NAEKTPIGLLOV.

To o cuvnbiopévo dimiektpikod sivor o aépoc. Ereidn Aowmdv ota mapamd-
VO TOPAOETYLOTO KO TEWPALOTO 1 KEYPLUTOPEVIO XAVTPO KO Ol GQAIPES Ao
gfovitn N yvai nepipdAroviav amd aépa, To POPTio TOV AMEKTNCAV LE TNV
PPN TOPEUELVAY GE OVTA TOL GMUATO Y10, OPKETO YPOVIKO SLAGTNLLOL, (DOTE VO
YIVOLV TO TEWPAULOTA TTOV TEPLYPAWYOLLE TOPOTAVE®.

Ao cuvnBiopéva poveTikd vAKA givat To EOA0, N TopoeAdvT, 0 fovitng
KOl TO YOOAL TOV OVOPEPALLE TOPOTAV® Kol TOAAG GALCL.

Oo TPEmEL OIS VO TOVUE TG KOVEVA OO TO, LOVOTIKE DAIKE OV etvor Té-
Aero. Etot petd amd kdmolo ypovikd SasTna To VAIKA ToL elyoe nAektpicet
Ba ydoovv oryd-cryd 10 eoptio Tovug, To omoio Oa dappeVcEL GTOV AP TOV
ToL TEPIPAALEL.
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1.1.5 To oToIXEIWDES NAEKTPIKO PopTiO - Hopn TG UANG

I'vopifovpe amd ™ euotkn ko T ynpeia 6t VAN amoteleiton amd TOAD
ukpd copatido Tov Aéyovtar pépra. Emiong yvopilovpe 6Tt To0 poOpLoL omo-
teEAoVVTOL PE TN GEPA TOVG omd dropa. Ta dtopa Tdpa amotelovviol amd Eva
VPN VO TOV eivan Oetind poptiouevos Kou omd NAEKTPOVIL TOV TEPIPEPOVTOL
YOpw amd Tov Tupnva Kot gtvon apvytika poptiouévo. (Zy. 1.1.3).

2ynpa 1.1.3: Tpoyiés nicktpoviowy

To Betikd poptio ToL MVPTVA 0PeileTal GE BETIKA POpTIGUEVE COUATIO
nov Aéyovtol Tp@ToVIa. EXTOg amd mpmtovia, 0 Tupnivos TEPLEYEL KOl VETPO-
vieY mov ovopdotnkay £161 eneldn eivol nAektpikd ovdétepa. To poptio TOL
Tp®TOVIoL gival akpPdg 160 pe avtd TOL NAEKTPOVIOV, OALY e SLOPOPETIK
TPOGNLO GOUPOVA e OVTA OV ginape Tapandve. To poptio avtd ovopdletot
OTOLYELMOES NAEKTPIKO QopPTio, cuuPoAiletar pe 1o Aatvikd ypdupa e, £xet
petpnOei pe peydin axpifeta kot £xel fpebet 6TL etvar:

e=1,6x10"C

2NV TPOYHOTIKOTNTO OAC TO NAEKTPIKA POPTIO TOL TOPATPOVUE Elval
TOALOTAGGLOL VTG TNG EEPETIKG LUKPNG TOGOTNTAG.

To dropa OA®V TOV GTOXEI®V GTN PLGIKT TOLS KATAGTUGT Elvot NAEKTPIKA
ovdétepa Yot dStafétovy 160 aptBpd nrextpoviny Kot TpmToviey.

O Zyueimon: Ao to lativiké neutron = ovdétepo
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To nAextpovia meprpépovtal o SAPOPETIKES TPoyLES (Xy. 1.1.3) adAd ko
o€ 010popeTIKEC oTIGdec?. Ta nhextpovia Tov Ppickovial oty eEWTEPIKN
oTifada pmopodv va EEQHYOLV GYETIKA €DKOAN amd TNV TpoYyLd Tovg. Otav
Y10 OTTOLOONTOTE AOYO £Vl ATOUO YAGEL £VO N TEPLGGOTEPQ NAEKTPOVIQ, TOTE
VIEPLGYVOLY TO BETIKA POPTIOL TOL TVLPVOL KOl TO ATOUO OTOKTA OeTIKG PopTio.
Aéyeton 1OtE OETIKG 10V.

AvtioTtoro éva ATOHO UTOPEL VoL TPOGEAKVGEL GTIV EEMTEPIKT TOL GTIRAdN
éva M TeplocOTEPO NAEKTPOVIO 0t AALa dtopa. Otav avutd cvupPetl, Tote vVIe-
PLoYOOLVV T OPVNTIKE POPTIC KOl TO ATOUO OOKTA 0pvNTIKO opTio. Aéyetan
TOTE APVNTIKG 10V©).

To 16vta dev gival amapaitnto vo amoteAovvTot amd Eva Kot HOVO GTOLO.
Yndpyovv kot o cOVOETA 1OVTO TOV OTOTEAOVVTOL OO dVO 1) TEPIGCOTEPQL
dropo, OTMG Yo TapAdELyHa ol YnUiKES pileg (Beukm, ViTpikn| KTA.) TOL oYM-
natiCouv ta avtiotoryo 0&éa, T0 VOPOELALO EIVOL GLGTOTIKO TOVS GTOLXEID TV
Bacewv kot dAAa, Ta omoia pmopeite va Ppeite oe éva Pipiio Xnueiog.

Y1 ovvéyela Ba UATGOLLLE Y10l Lo KOTNYOPIiol VAIK®V TTOv Y00V TOAD UEYEAN
EPOPLOYT OTOV NAEKTPIGUO KOl GUYKEKPLUEVO Y10, TO LETOAAD. XTO LETOAL
eneaviletal po kpootaldikn dour, | owoio amoterEiTal 6TV ovcia amd BeTikd
QOPTIGUEVA 10VTO, ONANOT| 0 ATOO TTOVL £XOVV XAGEL Evay aplud niextpovi-
oV (Zy.1.1.4). Ta Betcd 10vta Ppiokovtal e Kabopiopéveg Bécelg péca oty
KPLOTAAMKN doUN O€ 10€G AMOGTAGELS TO £val ad TO GALO.

Zyua 1.1.4: Meralliki kpoerallikij doun

@ Enueioon: oupfado = otpiua
O Enueiman: Aro to opyaroelinvicé 10v=avté mov Oa wasi, Oo wopevtel
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Ta nAekTpdVIa TOV Agimovy amd o ATopa TOL LETAAAOV givor EAeDBEpa vaL
KivnOovv (e meptocdtepn N AyotepT OLGKOAIN avaAoya Le To £100¢ TOL LLe-
TaAAOL Ko TN Beppokpacio Tov) péoa otn pale tov petdAiov. Ta niexktpovia
avtd ovopdlovtor EAeV0gpa NAEKTPOVIO KOt OEV AVIKOVV GE GLYKEKPIUEVO
dtopo. 'Etol to pérairo amod £Em qaivetal NAEKTPIKA OVOETEPO GTN PLOIKY|
TOV KatdoTaoT (4v dgv EMOPA TAV® TOV KATO0 EEMTEPIKS iT10), POV E£xEL
ToV {010 aplBpd BETIKAOV KO APV TIKAOV GTOLELMIDV POPTIMV.

1.1.6 Eppnveia TnG EPPAVIONG OTATIKOU NAEKTPIOHOU

Onw¢ S10moTdCopE TPONYOLUEVMS, LE TNV TP UTopode Vo NAEKTPICOVLE
éva copa. Xtn cvvéyxela Ba eEnynoovpe g cupPaivel avto pe tn Pondeta
66V gimape Topamdaveo yuo T dopn| g VANG.

Otav Aourov tpifovpe To VAMKA TOL TPpOoavaPEpape (m.y. efovitn, yoohi)
pe kémoo pécov (LIAAVO N HETAEMTO VPAGHA), LEPIKE OO TO NAEKTPOVIOL
TOV €VOG O T HVO GOUATO TTOL £PYOVTOL GE ETAPT) KOTA T O10OKOGI0 TNG
TPIPNG PevYOLV Ko Tyaivouy 6To GAL0. Me Tov TpOTO 0WTO TO GO0 TOV
YaveL NAEKTPOVIO amOKTE BETIKO POPTIO, EVED TO GO TOV SEXETOL TO EMTAEOV
niektpdévia poptiletar apvntikd. Xvykekpipéva, 6tav Tpifovpie £vo KOUUATL
efovitn pe paAAvo VOGO, To NAEKTPOVIA PEVYOVY 0O TO LOAAL Ko 7t)-
yaivouv otov gfovitn. 'Etot o gfovitng amoktd apvntikd eoptio. Avtictorya,
Otov 1o Yval Tpifeton pe HETAEMTO VPAGLLO, TO NAEKTPOVIO PEVYOVV OO TO
YOO Kol TAVE 0TO PETAEL LE OMOTEAEG LA TO YVOAL VoL amoKTd BeTd @opTio.

Tnv NAeKTpiKn POPTION TOV COUATOV LE TNV TPPT TN SOTIGTOVOVLE GTO
OOUATO TOL OVOUAGOUE LOVOTES (efovitng, TAOOTIKE, K.4.) YTl TO NAEKTPIKO
(QOPTIO TAPAEVEL EVIOTICUEVO GTO GNUELD TOV avarTuYONKE AOY® TG TPIPNC,
xopig va dackopriletar og OAN ™ nélo TOL CAOUATOC.

Ag e€etdoovpe TOPO TOG TO NAEKTPIGUEVO COUOATA EAKOVV KATO10 EAAPPA
oONOTO, OTMOG LKPE Koppatdkio arnd xopti. Ag vrobécovpe 6Tt £xovpe (o
papoo poptiouévn pe Betikd eoptio, TNV omoiot TANGLALOVLE GE VO NAEKTPIKA
0VOETEPO CONA, T.Y. Eva koppotdrt yopti (Xy. 1.1.5). To Betucd poptio g
paPoov Ba aokNoel EAKTIKEG SUVANELS OTA NAEKTPOVIL TOV OVOETEPOV CMLOTOG
Kol O TPOKAAESEL £TGL TN LETATOTIGY| TOVG TPOG TO UEPOG TOV TANGLALEL M
papdog. Oa onpuovpynBel £Tot pio apyNTIKA POPTIGUEVT ETIPAVELL KOVTE GTN
PAPoo, VA TO VITOAOLTO ATO TO APYLKA OVOETEPO GOUN Ba omoKTNoEL BETIKO
NAEKTPIKO POPTIO AOY® EAAEIUIOTOG NAEKTPOVIWDV.
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Zyua 1.1.5: Hiéktpion and andotaocy

H gpodvion topa etepdvopmv eoptiov petadd g pafoov kot g emed-
VEWG TOL CAOUATOG TTOL Eivat Kovtd ot pafdo dnuovpyel tn dvvaun mov EAKel
10 Yapti Tpog TV nAekTpiopévn papoo.

Axp1Bdg 1o 1010 amotédespa Ba elye TO VoL TANGIACOVUE L APVNTIKE (Op-
TIopéEVN paPoo o Eva ovdétepo cmpa. To apvntikd optio g pdfdov amo-
HokpOVEL GE QLT TNV TEPITTOON TA NAEKTPOVIO, TOV €ivar Kovtd ot péfdo
Kot dnuovpyet o OETIKA POPTIGUEVT] ETLPAVELN GTO OLPYIKE OVOETEPO GO
oL EAKETOL OO TO APVNTIKO PopTio TG péfoov.

1.1.7 Apxn diarpnong Tou @opTiou

Ao v mponyovpevn avdrtuén idape 0t kGO popd mov eppavileTal
NAEKTPIKO POopTio, awTd dev dnuovpyeiton K TOL UNOEVOS, OAAG TPOEPYETOL
amd petapopd (m.y. oo TPIPNG) OTOLEIMO®V NAEKTPIKOV QOPTI®V amd Eva
ocopa o€ €vo A0, 1] O HETATOMIGT TOL NAEKTPIKOD POPTIOL GTO ECOTEPIKO
eVOC OUATOG. AVTO givar o EKONA®MON VOGS YEVIKOTEPOV VOLLOL TTOV 1GYVEL
OTOV NAEKTPIGUO Kot ovoudleTal apyr S1aTPNeNS TOV NAEKTPLKOL popTiov.

Acg Bewprioovpie £va KAELGTO GVGTNRA, ONANOT Evav aplOud and couato
OV 0EV OVTOALAGGOVV NAEKTPIKE popTtia pe Tov vroromo KOGpo. Tétotlo
KAELGTO GVOTNUA €Vl Y10l TOPASELY L TO GVOTNIA TG PAPOOL e TO yopTi
010 Zy. 1.1.5. Ze éva 1€1010 KAEIGTO GVGTNILO TO GLVOAIKO NAEKTPIKO GOPTIO
dwtnpeitar otabepo.
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U To niekTpikd @opTio 00TE KATUGTPEPETUL, OVTE SNULOVPYEITAL
07l T0 PUNoEy.

U To ovvoriko OeTiké QopTio, 6TMS KOL TO GUVOAIKO APVITIKO QOPTio
owatnpovvron otalepd o€ éva KAELGTO GUGTN .

H apyn datrpnong tov goptiov dev amayopevel o€ £va NAEKTPIGUEVO GO0
Vo YAGEL TO POPTIO TOV, pE TNV Tpohmdheon 6Tt T0 poptio avtd Oa petapepbel
oge éva AAAo copa. Etot éva copa mov €xet Betucd niektpikd goptio +Q pmo-
pel va yivel nAekTpikd ovdétepo, edv dexHel Eva apvnTiKO NAEKTPIKO popTio
-Q amd éva aAro copa. To copa Opmg mov Ba dmoet To poptio -Q Ba ydoet
aVTO TO POPTIO KO £TGL, oV TV APy 0vdETEPO, B popTioTEl TP OETIKA.

1.1.8 Nopog Tou KouAopm

AomoTOGOUE TEPAPOTIKE TOPATEVED OTL HETAED V0 NAEKTPIKG POPTIGUEVOV
copdtov aokeiton pio duvaun, n oroio umopel va givol EAKTIKN 1] OT®GTIKY,
avdAoya LE TO oV Ta POPTio TV dV0 COUATOV EIVAL ETEPAOVVLLO 1] OLDOVLLLAL.
H 60voun oot opeileton oto nAEKTPIKAE @opTic. TV 0VO COUATOV.

Zynua 1.1.6: O vopog tov Kovioun

Ag QOVTOGTOVUE OVO HIKPEG COAIPES TTOL AEXOLV LETAED TOLG ATOGTOON
r ko égovv optio Q, ko Q, avtictoya (Zy. 1.1.6). Av o1 dactdoels v
oOUPOV Elvat TOAD UIKPOTEPEG Omd TN HETOED TOVG OMOGTACT) I, UTOPOVLE
va Bewpnoovpe 0Tt amoteLoVV enpeleKa @optio. ['evikd onuelako optio
ovouALovUE £VO POPTICUEVO GO, TOV OO0V 01 YEMUETPIKES SLOGTAGELS
etvan opeAntéeg.
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O vopog mov dtdnwoe 0 KovAdum kot €petl T0 OVOLLA TOL HOG EMTPETEL
VO VTOAOYIGOVE TO HETPO TNG SVVOUNG TOL OCKEL 1 Lot GQaipa 6TV GAAN:

F= K% (1.1.1)

Anhadn 1o PETPO TNG SVVAUNG EIVOL AVAAOYO TOVL YIVOUEVOL T®V dVO (POp-
TIOV KOl OVTIGTPOPMOS OVAAOYO TOL TETPUYDVOL TNG UETAED TOVG OmOGTAONG.
H @opd g dVuvaung eivon eAxtikn| av ta poptio etvar etepovopa (Xy. 1.1.60)
Kol 0otk €6v etvat oudvopo (Zy. 1.1.63).

H otabepd K tov vopov tov KovAdun eaptdtat amd to VAIKO Tov VIApYEL
HETAED TV 000 QOPTICUEVOV G@ap®V. 't To Kevod (Kat kotd ToAD Kain
TPOGEYYION Y10 TOV a€PA) 1 TN TNG oTafepds avTng elvat:

H o100gpd tov vopov tov Kovddun oyetiCeton pe éva yopakTnploTiko pe-
v€00¢ TV VMK®V TOL ovouAaleTan OMAEKTPIKY 6Ta0epd Ko cupPorileton
ue to €. loyvel cuykekpiuéva:

1

e (1.1.2)

Oco mo peydin givarl n dmAektpikn otabepd €, TOGO KAADTEPO LOVAOTIKO
etvar éva VAIKO, Kot Tc0 pikpoTepn glvar 1 otabepd K tov vopov tov Kov-
Aoum. [leprocotepa yio T dmAekTpikn otabepd Kot To pOAo mov mailel 6To
Niektpiko medio Oa pabete oto Kepdlato 4.

» Mapaderypa

Avo oo onpetaxd Beticd eoptia Q,=Q,=2000 uC Bpickovrtot ctov aépa,
og andotaon petasd tovg Im. Na Bpebei n avantuocsopevn dvvaun F katd
pétpo, d1evbuvon kat popd.
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Avbon

To dvo popria ivar:

2000
=Q, =2000 uC=—""_C=2x10°C
A=Q A 1000000

Emedn ta poprtia givar kot ta 600 Betid, onAadn opdvopa, 1 dHvoun wov
aockel 1o éva 610 dALo elvor amwotiky. H dievBvvon g ddvaung eivar n
evbeia Tov gvavel Ta VO oNUELaKd PopTia Kot TO HETPO TNG diveTan amd Tov
tomo (1.1.1) per=1m:

FogQQ g, g0 Nm® 2x10°Cx2x10°C

r? C? Im?

=36x10° N=36KN

Anévtnon: H ddvaun mov avantocoetol petald tov goptiov etvat 36 kN,
&xetl ) o1evBvvon g evbeiag Tov cuVOEet TaL HVO CTUELKA POPTIO Kol Etvor
OTOGTIKY.

Avake@aAaiwon

® H A4En nAekTpiopdg mpoépyeTat amd 10 NAEKTPOV (KEYPIUTAPL).

® To fAextpov, dmmg Kot dAla VAKA, nAektpilovton pe v Tp1Pn Kot EAKovv
eAAPPE cOUOTAL.

® Otav éva oopa etvor NAEKTPIGUEVO, AENE OTL ExEl NAEKTPIKO POpPTIiO.

® Yrhpyet 000 10DV NAEKTPIKO popTio: apvnTIKO Kot OETIKO.

® Otav éva ocopa £yet ion moocdTNTO OETIKOD Kot apvnTIKOL GpopTiov ivor
NAEKTPIKA 0VIETEPO (AUPOHPTIOTO).

® To opdvopa eoptio armBovvial, To ETEPOVLLLL POPTIN EAKOVTAL.
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e To ntpotévia (copdtio mov PPicKoVTIaL GTOV TLPHVA TOV ATOUMV) £XOVV
BeTKO NAEKTPIKO QOPTIO Kol TO NAEKTPOVLA, (TTOV TEPIPEPOVTOL YUP® OO
TOV TUPNVA) £XOVV APVNTIKO NAEKTPIKO POPTIO.

® To niextpkd poprtio evdg nhektpoviov elvar o kot avtiBeto pe 10 nAe-
KTPKO QOPTio VOG TPMTOVIOL.

® To dtopa OA®V TOV GTOXEIMV GTI PLGIKY TOVG KATAGTACT elval nAe-
KTPIKE OVOETEPQL.

® Av 70 0VOETEPO ATOO YAGEL £V 1) TEPLGGOTEPA NAEKTPHVIN, PopTilETON
Betucd Ko Aéyetan BTIKO 16V. Av T0 dTONO KEPDITEL Va1 TEPIGGOTEPQL
NAeKTPOVIOL POPTILETOL OPYNTIKE KOl AEYETOL OPVNTIKO 10V.

® AmAekTpiKd 1 LOVOTIKA VALKE (Kokoi ay®yoi Tov NAEKTPIoHOD) glvarl Ta
VMKQ TOV OV EMTPETOVY TNV KIVNON TOV NAEKTPIKOV POPTIOV.

® To nAextpikd POPTio 0VTE KATAGTPEPETAL, OVTE ONUIOVPYEITAL OO TO
Unoév (apym daTnpnong Tov eoptiov).

e H dvvaun mov ackeitor HeTa&y 00VO CNUELLKDOV NAEKTPIKOV POPTIOV
elvatl avdioyn Tov QopTiov Kot avTIGTPOP®MG OVOAOYT TOV TETPAYDVOL
™G amdoTaons Tovg (vopog KovAour).

Mivakag ZuppoAwv kai Movadwyv

Méye@og Xvpporo Movéda
HAextpkod poprio Q KovAidur (1C)
Epwrosig
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1. [Teprypbdyte pepikég kabnUepvég yPNCELS TOL NAEKTPIGLOL GTO GTiTt,
670 oyoAeio kot 0To awtokivnto. ['o kéBe amdvinon cog vo avoeEpeTe
TIG cvvéneteg mov Ba iye n EAAeyYM TOL NAEKTPIGUOV.

2. Tati to dropa TV oTotyelmv eivol NAEKTPIKE OVOETEPO GTN PVOIKN TOVG
KOTAGTOON;

3.01av éva copa niektpiletal, amd ToL TPOEPYETOL TO POPTIO TOL;
4.Tlog pmopet va yivel Eva BeTikd 10V NAEKTPIKE 0VOETEPO;

5.ITowa vAKG ovopdlovtol LOVOTIKA;




BAXIKEZ INQXEIx KAl ENNOIEX

6. INUEDOTE GTO TOPOUKATO GYNUOATO T O1eLBVYVON KoL POPA TV SLVAUEDY
OV OGKOVVTOL HETAED TOV POPTIGUEVOV GOALPDV.

7. Thotl pepikég opég 6Tav OKOVUTGOVUE GTO AUAEMUN TOV AVTOKIVITOV
acBavopaote Eva tivaypa; EEnynote to pawvdpevo.

Aoknoeig
1. Atvovton 800 ceaipeg niextpikd gopticpéveg pe Q, = 1 Ckan Q,= -1 C
mov PBpiokoviatl oTov aépa ce amodctaon peta&d tovg r =1 m. Na vmo-
Aoywotel  avartvocouevn duvaun oe kb coaipa katd pétpo (og kp),
dtevbuvon ko eopd. No oyolaotel 1o amotédespa. Atveron 10 N =1 Kp.
Am: F=9x10*Kp
2. Av agaipéoovpe 600 nhektpdvia and £va atopo, Tdéco poptio Ha amo-
KTNOEL,
At Q=+3210"C
3.’Eva copa éxet Oetikd poptio Q=0,16 pC. Iléca niektpdvia Aeimovv omd
T ATOULO TOL GOUATOC;
Am: 10" (éva tprogkatoppdplo)
4. Avo kpéc opaipeg Exovv ioa @optia Kol ammBovvtal pe pio SVVoUN
360 N, evd Bpiokovtal otov aépa o andotacn petacd tovg 1 m. Na
VTOLOYIGTEL TO POopTio KABE cPaipag.
Am: Q=200 pC
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® vyo e&nyody ™V TPayUoTIKI KoL TH GOUPOTIKN POPO. TOV PEVIOTOS GTOVS

UETAAAIKODS ayyoDG.
® va vwoloyidovy o uEyedog TS EVIaonS Tov NAEKTPIKOD PEdUATOS Kal VA
PYPILovy TIC HOVAIES UETPNOIGS THCG.

® va e&nyody 11 eivar ) TOKVOTHTO. TOV NAEKTPIKOD PEDUATOC.



HAEKTPOTEXNIA

1.2.1 Kivnon nAeKTpIKwv QopTiwy - aywyoi
Onwmg 6ot EEpouye, av Tomobetnoovpe pio protapio og Evay NAEKTPIKO GOKO
KOl TOUTGOVUE TO OOKOTTN TOV, O ACUTTIPOS TOL KoV Ba avayet (Zy. 1.2.1).

Zyiua 1.2.1: Hiektpikog pakog

Tt etvor avtd oL KAvel 1o Paxd va avéPet; Amd Tod TPOEPYETAL TO POS TOV
ekméunet o Aapntnpog; H tpd andvinon mov oképtetor o kabévag etvat 0Tt
N Adpmo avapet, yioti LOAG TATHGOVE TO SUKOTTH OO TO POKO «TEPVEEL
pevpoy. AAMG TL gfvol TNV TPayLATIKOTNTA TO NAEKTPIKO pEdLLAL;

2NV Tponyovpevn evotnta idape OTL TaVToD 6T PUGT] VILAPYOVY NAEKTPIKA
QopTieL Kol OTL T0 NAEKTPIKE QOPTiO. OAANAETIOPOVV HETOED TOVG OICKMOVTOG
dvvapels. Otav ta goptio avtd Ppiokovion HEGH GE LOVOTIKA VAIKE Kot 0gV
UTOPOVV Vo KIviBovv €xovpe To QAVOUEVA TTOV 100UE TPONYOVUEVMC, KO
T0L OTTO10L OVOLLAGOUE GTOTIKG NAEKTPIKA Qotvopeva. Otav OUmg To NAEKTPIKA
eoptia £xovv TN duvaTdTNTA V. KIvnBovv, TOTE TOPAYETAL AVTO TOV OTOKOAOV-
LE NAEKTPIKO PEVRA, KOL TO OTTO10 KAVEL TO AQUTTIPO. TOL POKOV VO AVAPEL.

4 To niekTpikd pedpa dnpLovPyEiTaL 06 TNV KiVI|61] TOV NAEKTPIKAOV
QopTiov.
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To nAextpikd @optio Kivovvtol Katd kavoéva HEGH 6€ VAIKG Tov ovoudalo-
VIO Ay®yoli, oyOYLHe VAIKA, 1 Kaiol aymyoi tov niektpiopov. Ot aywyol
o€ avtifeon pe to SINAEKTPIKE (LOVOTIKE) VAIKA EMLTPETOVY TNV KivNoT| TOV
NAEKTPIKOV POPTIOV GTO ECMTEPIKO TOVG,.

O1 KVP1OTEPOL OYyMYOL [LE EQOPLOYES GTNV NAEKTPOTEY VI EVOL:

1. Toa péraidra, and To 0OmOi0 TEPLGGOTEPO QYDA £ival 0 Apyvpos (aonu),

0 YOAKOG, TO AAOLUIVIO K.G.

2. Ta dStoddpoto 0&Emv Ko doemv, oo omoia vdpyovy eAgLBepa 1OVTO.
To dtedvpata ovtd ovopdlovionr niekTpoivtes. To vepd (6tav dev etvan
AOGTOYUEVO) EMTPENEL TN SIEAELGT TOL NAEKTPIKOV PEVUATOG, AOY® TOV
OVIOV OV TEPLEYEL.

3. Optopéva vAMKA Tov ovopalovtol quiey®yot (yepudvio, Tupitio) Kot
£YOLV KLPIWG EQPUPLOYEG OTNV NAEKTPOVIKY].

Ot o cvvnBicpévorl aymyoti eivat ta petadikd cuppoto Kot Kupimg to
YOAKIVOL cUppata. Oa doVUE TOPA LE TO0 TPOTO AYOVY NAEKTPIKO pedLaL TaL
HETAALQL.

Zyjpa 1.2.2: H araxty Kivigen nAskTpoviemw o&v onquiovpyel niekTpixoé pevua
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2tnv mponyobvuevn evotnra (Zy. 1.1.4) idape v kpuoTaAlikn doun TV
UETAAL®V OV amoTEAEITOL QIO OETIKG POPTIGUEVA 1OVTA Kot amd eAehBepa
va KivnBovv NAeKTpOVIa. AC OVTAGTOOUE TOPA VO UETAAMKO ay®Yo (..
éva KOUULATL cUPUA) G€ peydin peyébuvon, onwg oto Zy. 1.2.2. v mepi-
TTOon ovth Bempovpe 6T 0 PETOAMKOC aywyog Pploketal pokpld amd Kabe
NAekTpiKn| emidpacn ondte Ta EAeHOEPA NAEKTPOVIO KIVOUVTOL TPOS OAES TIG
KatevhHvoelg Hetalld TV VIOV YOPIG KATOOV 1O104TEPO TPOCAVATOMGUO.
"Eto1, 6g omotadnmote dtotopun 0-6 Tov GUPLATOG OGA NAEKTPAOVIN SLEPYOVTOL
amd de&18 TPOG TOL APLOTEPH GE VAL OPICUEVO XPOVIKO SLAGTNLA, GAAL TOGO
dépyovtar Kot amd aplotepd mpog ta 6eétd. ' avtd to Adyo ot drotopn| o’
deV UTOPOVLLE VO AVIYVEDCOVLE GLUVOALKY] KIV|ON NAEKTPIKAOV QOpTi®mV, deV
VIApYEL ONASY G€ VT TNV TEPITTOON NAEKTPIKO PEVLLAL.

Zyijpo 1.2.3: Hiektpiro pedpa o€ uetaliiké aywyo

OempNoTe 6TN GLVEKELN OTL GLVOEOVILE GTOL AKPO, TOV GUPUOTOG OVO GO
pata, 6rtmg oto Xy. 1.2.3, ta omola elvatl NAEKTPIKA PopTIoUEVA LE 150 OALG
etepovopa poptio Q. Apov ta nhektpdvia givat, OTmg yvopilovue, apvnTiKa
QOPTICUEVA, OTOOOVVTOL OO TO OPVNTIKO OPTIO Kol EAKOVTOL atd TO OETIKO.
'Eto1, 1 kivnon tov eAedBepwv nhextpoviov Oa mpocavatoletel Tdpa omd TO
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APVNTIKA QOPTIGUEVO GKPO TOV ay®Yov (Omov PpiokeTat To poptio -Q) mpog
10 BeTikd PopTicuévo dxpo (0mov Ppioketat to poptio +Q). e omoradnmoTE
dtatopn) Tov HETOAAMKOD cVppaTog oo Bo aviyvevtel Tdpa Kiviion nAeKTpIKOY
QopTioV AdY® TS TPOGAVATOMGUEVNC AVTAG Kiviong TV nAektpoviwv. Etot
romov:

U H wpocavatolicpuévy pon NAeKTpoviov néco. 6€ Evay aywyo sival
RETPN OO NAEKTPLKO PEVUAL.

Onwg gtval yvootd amd v TponyovEVT vOTNTO, TO DETIKA QOPTIGUEVO
ocopa Tov TorofethOnKe 610 dKpo Tov aywyol (Zy. 1.2.3) éxer EMheyupo ne-
KTPOVI®V, EVA TO 0PVNTIKE POPTIGUEVO COUN £XEL TEPICGEVLLA NAEKTPOVIDV.
KoabBadg Lowmov ta nhextpovia ¢BEvovy 6to BeTikd OpTIGHEVO COUA, LELDVOLY
T0 POPTIO TOV, BGTOV TOAD chVTOpA TO €ovdeTep@VoLY. Emtiong To apvntikd
(QOPTICUEVO GO, KAODS TO NAEKTPOHVIO TOV HETOAMKOD GUPLOTOG TOV 1Vt
Kovtd Tov o amopakpvvBolyv, Ba deytel TNV emidpaon TV BETIKOV 1OVTOV TOL
HETOAAKOD TAEYHATOG Kol £TG1 O YAGEL Kol VTO TOAD GUVTOUO TO TAEOVAGLLOL
nAektpovimv mov d1€fete, ONAAOT TO OPYNTIKO NAEKTPIKO GOPTIO TOL.

‘Etolr Aowmdv, petd amd moAd Ayo xpdvo n por TV NAEKTPOVIKV Tov Xy.
1.2.3 Ba oTopatoEl. ZTnV TEPINTOON 0VTH TO HETAAMKO GUPL XPNCILEVTE
oA Yo va LETAPEPEL TO apVNTIKO PopTio -Q amd To apvnTIKE POPTICUEVO
010 BeTKd PopTicUEVO copa. To amotédecua ival vo amo@opTIETOVY Kot
T 500 GOUOTA Kol Vo YIVOUV NAEKTPIKE ovdETEPOL.

1.2.2. To nAeKTPIKO KUKAWpA

Av 0éhovpe va £acPOMOOVLE Lot GUVEYT PON NAEKTPIKOV PEVLOTOG LEGL
0TO UETOAMKO aymyo, B0 TPEMEL VO SLOTNPOVLE LE KATOLO TPOTO GUVEYMG
QOPTIGUEVO TAL VO CAOUATO GTIS AKPEG TOL GUPLATOG. [ va To TeThyov e
aTO, YPEBLETAL VAL GLVOEGOVUE TOL AKPOL TOV CUPLOTOG LE TOVS TTOAOVS oG
niekTpkng nyne (Xy. 1.2.4).
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2ynjpa 1.2.4: Higxrpixny myyn

H niextpikn myn mailet to poA0 oG avTAiog nAEKTPOVI®Y, 1| ool To-
parapfavet Ta nAektpovia mov eHdvovy 610 BETIKO TS TOAO (0 0TTO10G AVTI-
otolyel 6To BETIKA POPTIGUEVO O TOL Zy. 1.2.3) Kot To HETAPEPEL GTOV
apvNTIKO TOA0 (0 0moiog avTioTolKEl 6TO BETIKA POPTICUEVO GO TOV Y.
1.2.3).’Etot ot dvo moAot S10tnpovvTon TvTo QOPTIGUEVOL KOl EYOVUE GUVENDG
pon NAEKTPOVI®OV, ONANOT NAEKTPIKO PELLLAL.

H 1010t ta avt) pog emtpémet va SoOUE TV NAEKTPIKN TNYN GOV TO NAEKTPIKO
avAAOYO UI0G VOPAVAIKNG aVTALOG, OTTMG ovTh Tov XY, 1.2.5 mov KukAopopsel
GLVEXDG TO vePS dratnpdvTag T dopopd 6tddung AH ota dvo doyeia otabepn.

Zynpa 1.2.5: Yopovldiko avdioyo THS NAEKTPIKHG THYNHS
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Yrdpyovv NAEKTPIKEG TNYEG OV TOPAYOLV GVVEYES PEVNO. (OTTMOG AVTO TOV
2yx.1.2.4) ko nAexTpikég mnyEg mov Tapdyovy Evarraceopevo peopa. Ot nie-
KTPIKEG TNYEG EVOALOGGOUEVOL PEVLLOTOG £XOVV TNV O1OTNTO VO TOPAYOLV
NAEKTPIKO pedpa, T0 omoio “evorridccel” kKatevbuvor. Evd ot myéc cuveyovg
PEVUOTOG OEV EVOAALACGOLV TO BETIKO e TOV apVNTIKO TOVG TOAO. O BeTikdg
TOAOG givar TavTo BeTIKOG KO 0 0PVNTIKOG TOAOS TAVTO OPVNTIKOG.

To nAextpikd pedo o€ OAES TIC TPAKTIKEG EQAPLOYEG KIVEITOL OE L0 KAEL-
ot dwdpoun, dNA. og £va KAELGTO NAEKTPIKO KUKA®pa. Eva té€to10 KAe1o1o
KOKAopo oynuatifovpe 6tav TaTae TO O10KOTTN TOL POKOV TOL EIOALE GTO
Yy. 1.2.1.

d Mo ayoyun® swadpopn petaé&d TOV TOLOV pLog NAEKTPIKNG ANYNS
oyMUoTiCEL £vo KAEIGTO NAEKTPIKO KOKAONO.

g Vo NAEKTPIKO KUKAMLLO TPETEL OTOPOLTITO VOL VITAPYOVV Kol SLAKOTTESG
TPOKEUEVOD VO, LTOPOVLE VO OTOUATI|COVHE OTOTE BEALOVLLE TN POT| TOV PELUATOG.

Zynua 1.2.6: Kieioto niextpino kokioua

O Zyueioon: Aydyioc=avtds mov empénel, emoEyeTar ueTapopa.
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Zyiua 1.2.7: Avoikto yiektpino KOKAwua

Y10 KOKA @O ToV oYNrotog 1.2.6 n Adura Ba avéyet, yoti, Otav o dtakdTTNG
elval KAEWGTOGS, TO NAEKTPOVIO LITOPOVY VAL KUKAOPOPOLV AT TOV 0pPVITIKO
OAO TG TNYNG TTPOG TO BETIKO LEGM TOL ay®YOV Kot TG Adumag. Avtifeta,
N Adumo Tov oynuatog 1.2.7 dev Ba avdyet, yloti o dtokdnng eivor avorkTog
Kol 0gv EMTPETEL GTA NAEKTPOVIO VO Tepdoovy. 'ETol ) por Tov pedpatog
dwakonrteral. 'Eyovpe Aowmdv:

Kierwotog orokontne — Kieroté kvkiopo — H Aapma avaper
AVOIKTOG O10KOTTNG — AVOlkTO KUKA@po — H Adpra dgv avaper

2y kafnpepvi opdics akoOE Kaptd Qopd vou AEYeTot OTL ol NAEKTPIKN
OLOKEVT Elval «KAELGTNY, EVVOMVTOG OTL 1) GUOKEVT] OEV AEITOVPYEL. ZOUP®-
VOL LLE TOL TOPATAVE® TPETEL VO TOPATIPCOVUE OTL 1) EKPPOCT LT OeV gival
cwotn. Otav o GVGKELT OgV AELTOVPYEL, EVD TOPAUEVEL GUVOEIEUEVT GE LLdL
NAEKTPIKT TN, QVTO YIVETOL V10T O O1OKOTTNG TNG CLOKELNG EIVOIL AVOIKTAC.
"Etol ) mpotpomn «kheice 10 padidewvoy, SNUOIVEL GTNV TPAYLATIKOTN T
«OVOLEE TO SLOKOTTN TOL POUSIOPADVOLY.
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Zynua 1.2.8: Hiektpiko kokioua

Ta nAekTpikd KoKA®pOTO TEPIAAUPAVOVY ETIoNG — EKTOG OO TIG TNYEG, TOVG
AY®YOVG KOl TOVG SIOKOTTEG — KOl TIG GUOKEVES TTOV YPNCULOTOLOVV TO NAE-
KTPIKO pELLLOL Y10l SIAPOPEG EPAPUOYES (T AAUTTAPES POTIGUOD, OeppovTicd
ocoparta, kKAT.). Tig cuoKeLES AVTEG TIG OVOUALOVUE YEVIKA KATAVIAOTES. XTO
NAEKTPIKO KOKA®UO UTopel Vo TepAapBavovtal eniong Opyovo HETPNOEMS
Kot ac@aAetes (Xy. 1.2.8).

Onwg ouyva 10 SamIGTOVOLLE 6TV TPAEN amd TV KaOnuUepv) Xpiom Tov
NAEKTPIGHOD, 1) POT| TOV NAEKTPIKOD pEVUATOG apyilel apéows LOMG KAEIGOV-
LE TO SLOKOTTN TOL NAEKTPIKOL KUKAMUATOG. Me dAAa AdyLa, To NAEKTPOHVIOL
apyilovv va KivoovTot TonToYpove. PE TO KAEIGIO ToV 010KOTTN. AVTO YiveTal
ywoti To NAEKTPIKO TEdio mov Tpokarel TNV Kivion Twv nAexTpovioy dtadideTon
OOTPOMTIOL0 KO GUYKEKPIULEVO LLE TNV TOYVTNTA TOV @OTOC. ([ To NAekTpikd
nedio Ba pabovpe oto 40 Kepdhato). Etot 6Aa ta niektpdvia Tov aywyol
apyilovv Kot GTOUOTOVV TNV KIVIIGN TOVG TPOKTIKA TAVTOYPOVA.

H xivnon tov niextpoviov etvat opotdpopen oe 6da ta onpeio Tov KuKA®-
Hotog, 0gv Eyovpe dNAadT Tovbevd GuGGMPELON NAEKTPOVIOY. B0 LTOPOVGOLLE
va ToOpE AOOV TG 1 Kiviomn TV niekTpovinv dlapépet priikd omd autr Tov
OLTOKIVIT®V GE o 001K aptnpio, 6oL cLYVA £xove «umotiddpiopoy. H
OLOOHOPOT KIVNON TOV NAEKTPOVI®OV OQEIAETUL GTO YEYOVOGS OTL TOL NAEKTPO-
Vo £(0VV OUAOVVL GOPTIO Kol GVVETMS ammBovvtatl petad Touc. ‘Etot av
GLUVAVTIGOVV UTPOGTA TOVG KATOL0 EUTOOI0 (TT.). £VOV avOIKTO SLoKOTTY)),
OTOUOTOVV OAQ TAVTOYPOVKG EKEL, OOV PpicKovTat.
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1.2.3 ZupPariki @opd peUPATOS
Yto pétaria, 6mmg eidape, ot opeic TOL NAEKTPIKOD peOUATOC Elvar TO NAE-
KTpOVLQ, T 0TTolaL £fvot apvnTIKA QOPTICUEVO KOl KIVOOVTOL OO TOV OPVNTIKO
TPOG 10 BeTIKO TOAO TNG TNYNGS. Z& AALOVG AY®YOVE MGTOGO, UTOPEL 01 POpPElg
TOL NAEKTPIKOV pedaTog va etvar Betikd popTicpévol (m.y. Betikd Wova).
Ac pavtaotodpe éva dtAvpa, 6To 0moio VITEPYOLY TAHVTOYPOVAOS BETIKA Kot
apvntikd wovta (Zy. 1.2.9). Ta dwodvpato ovtd ovopalovtol nAEKTPOAIITES.

Zyijpo 1.2.9: HieKkTpiko pevpa € NAEKTPOIVTIKG O1dAvp0.

Av 6710 ditdAvpa avTd 160 YAYOVHE V0 NAEKTPOILE, ONADT OVO LETAUAAKES
PABOOVG TOV GLVOEOVTOL LLE TOVG TOAOVG HIOG TTNYTG CLVEYOVS PELLLATOG, OO
70 Stddvpo Oo TEPAGEL NAEKTPIKO PELLLAL. XTNV TEPITTMON aTY| TO. BTG 16VTQ
anwBodvtol and 10 OTIKd NAEKTPOSI0 KOl EAKOVTOL OO TO OPVNTIKO. ZUVETMOG
Bo Ktvodvton amd To BeTikd NAEKTPOSI0 TPOG TO APYNTIKO LETAPEPOVTOS OETIKG
niextpkd goptio. Ta apvnrtikd 1d6vta Kivodvtal avtifeta, amd 1o apvnTiKd
QOPTICUEVO NAEKTPOOIO TPOG TO BETIKG POPTIGUEVO UETAPEPOVTOS OPVITIKO
NAexTp1kd poptio. To va @UYeL OP®C Eva apvnTIKO PopTio amd TO OPVITIKO
NAeKTPOO10 1600VVOLEL [LE TO VO PTACEL 6TO NAEKTPOSLI0 Eval BETIKO QOpTiO.
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‘Eto1, 1 kivnon tov apvntikdv 16viov €xel 1o 1010 akpiag anotélecua
HE TNV Kivnomn Tov OeTik®Vv 10VIOV: Kol 6TIS VO TEPIMTAOCELS BETIKO POPTio
LETAPEPETOL OO TO OETIKO NAEKTPOOIO GTO APVNTIKO.

BAémovpe Aowdv 011 éva Betikd poptio mov Kiveiton Tpog T pio katevbuvon
oduvapet pe éva apvntikd eoptio mov kveiton avtifeta. Aniadn éva Betikod
@optio OV Kveitan amd To «+» 6TO «-» £yl akPIP®G TO 1010 AMOTEALECHO [UE
£VOL 0PV TIKO POPTIO TTOV KIVEITOL OO TO «-» GTO «+».

21NV avEALoT) TOV NAEKTPIKOV KUKAOUATOV OV LG EVOLOQEPEL TTO101 ETVOL
Ol TPOLYLLATIKOT POPELG TOV NAEKTPIKOD PEVIOTOG GTO EGOTEPIKO TOV ALYMYDV.
[No va amhomomcovpe Ta wpdypata, £xel emieyel avbaipeto P GuuPatikn
QOpA Yo To NAEKTPIKS pevpa. ¢ GVUPOTIKY POPE TOL NAEKTPIKOV PEVUATOG
&xel emkpatnoet va Oempeitarl avtn mov o akolovBovce Eva BeTikd nAekTpl-
k6 poptio (Xy. 1.2.10). IIpogavac, 1 cvpPatikn opd tov pedpatog eivor
avtifen amod ™ eopd g Kiviong TV NAEKTPoVinY cg Eva PHETOAMKS aymyd
dwoppedevo amd pevpaL.

Zyjpe 1.2.10: ZouPatixiy popd pevuatog kai kivon niektpoviewy
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1.2.4. ‘Evraon Tou nAEKTPIKOU pEUHATOS

Onmg S0moTOGUUE TOPATAVE®, TO NAEKTPIKO pEdUO TPOKAAEITOL OO TNV
kivnon tov nAextpikdv eoptiov. Eidape opmg eniong oti, 6tav i kivnon
avTn elvot AToKTn, OTMG T.Y. 0€ £V KOUUATL GUPLO TOV OEV GUVOEETOL LIE
niektpkn Ty (Zy. 1.2.2), dev dnpovpyeitor HETPHGLUO NAEKTPIKO pEVLOL.
Xpewlopaote Lomdv, va péyedog mov va Tpocsdtopilel, edv péet nAeKTPIKO
pevpa og £vo KOKAmpa kot 1o etvar avtd. To péyebog avtd eivor n évraon
TOV NAEKTPIKOV PEVRATOC.

4 Qg évraon 100 NAeKTPIKOV PpELROTOS 0pilovpe TO GUVOMKO NAEKTPUKO
@opTio OV TEPVA pPéGa a6 TN draTopun) EVOS ayyo¥ avd dvtepdrento.

Me dAho Adyla 1 €vtaoT TOV NAEKTPIKOV peVUOTOC Elval 0 poBuog oiéden-
01 TOV NAEKTPIKOL pOPTioL amd o dtatopn. Av yvopilovpe dniadn, 6TL o
xpOvo t diépyeton pe otabepd pvOUd amd ™ STOUN 0o’ TOL GUPHOTOS TOV
Xyx. 1.2.3 nhextpiko goptio Q, Td1E M £VTOGT TOL NAEKTPIKOV PEVUATOG divETOL
oo TOV TUTO :

_Q
1=2 (1.2.1)

H évtaon tov nAektpikod pedpatog svpfoiriletar pe to yphppa I kon £xet
®¢ povada pétpnong to aumép (1A).

2V enilvon TpofANUAT®Y ¥PNGILOTOI0VVTAL To €ENG TOAALOTAGGLOL Kol
VIOTOAAATAAGLO TOV QUTEP:

Kwvoaumép: 1 kA=1000A=10°A
Muuoprép: 1 mA=1/1000A=10°A

Am6 tov TOmo (1.2.1) To aumép cuviEETOL e TO KOVAOUT pe TV akdAiovdn
oyxéon:

1A=—
1s
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ZOVETMG, av Ao T dlatopun evog aywyol mepdoet poptio 1 C péoa oe éva
devtepOAETTO, TOTE N £VTOAOT] TOL NAEKTPIKOV pevUATOC ivar iom pe éva 1 A.
Am6 tov omo (1.2.1) propodpe eniong va ypdyoope 10 KOLAOUT g €ENG:
IC=1AxlIls=1A"s
® Aniaon 1 C eivar to poptio mov mepvd amd tn datoun evog aywyoL
0€ £VOL OEVTEPOAETTO OTAV O AYMYOG OLOPPEETOL OO NAEKTPIKO PELLLAL
evtaceng 1 A.

O tomog (1.2.1) pog emtpénet €L0G VoL 0piGOVUE KO {10l SLOUPOPETIKY HOVADL
Yo To NAEKTPIKO PopTio Tov ovopdleton apmep@pa (IAh):
1Ah=1Ax3600s=3600C
o Aniaon 1 Ah givar 1o poptio mov mepva amd T datopun evOg aywyol ce
pio opa, 0T 0 aywyog dlappEETOL amd NAEKTPIKO pedu EvTacems 1 A.

» Mopaderypa 1

Noa Bpebei 1o nhextpikd poptio Q mov mepva amd T dotopn vOg oywyol
o€ 2 h 6tav to nhektpikod pedpa Exet évraon 200 mA.

Avon
t=2h=2x3600s=7200s
[=200mA=0,2A
Amo ™ oyxéon (1.2.1) Mvovpe o¢ mpog to poptio Q:
Q=It=0,2A %7200 s =1440 C

Anavrnon: llepvd poptio 1440 C

» Mopaderypa 2

Amd 10 nhektpikd KOKA®UO pog Oepudotpog tepva pe otabepd pvOud
niextpcd poptio 600 C oe kéBe Aentd. [lowa elvar n évraon tov pedpotog
Tov dwappéel T BepudoTpa;
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Avon

Q=600C
t=1min=60s

Enopévoc £yovpe and tov tomo (1.2.1):

Aravrnon: H évtaon tov pgopartog ivor 10 A

1.2.5 MukvoTNTA NAEKTPIKOU PEUPATOS

Ot aymyol Kot 1o KOADI 1OV TPOPOSOTOVV LLE NAEKTPIKO pEvLLOL TOVS d1d-
(POPOVG KATAVOAWMTESG OV £yovv OA0L TNV 1010 Otatopn| (Xy. 1.2.11). H dwatoun
7oV eMAEYETOL Yo KAOE Katavadwth e€opTdTol Kupimg amd TV VAot TOV
pELLLOTOG TTOL YPELELETOL Y10 TNV KAVOVIKT] TOL Agttovpyia. Oco peyaldtepn
elvar n amoutodpevn évtaon, TG0 peyaAvtepn dtotoun emtaéyetot. o mapd-
JELY L0, TO KOAMOL0 TOL TPOPOJOTEL £val padIOQ®VO 1 £Va NAEKTPIKO TOPTATI(
etvat ToA0 Aemtdtepo, £xel MO TOAD LIKPOTEPT SALTOWY|, OO TO KOAMOLO0
7oV TPOPOSOTEL TOV Beppocipmva 1 TNV nhektpikn kovliva. Avtod yiveton ylori
1660 0 Oeppocipmvac, 660 Kot 1 NAEKTPIKN Kovliva amotobv peyoidtepn
£VTao™N PEVLLOTOC Y10 VO AELTOVPYNGOLV O’ O,TL TO PASIOQ®VO 1) TO TOPTATIP.

Zynuo 1.2.11: Aywyoi pe O1000peTIKES O10TOUES
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To yeyovog 0Tt emALYETOL OLOLPOPETIKY| OlOTOUN KOAMOIOL avAAOYaL LLE TNV
EQOPLOYY, OElyVEL OTL HOG EVOLAPEPEL EKTOG OO TNV £VIOOT TOL NAEKTPIKOD
pevUATOG Kot Eva AAAO péyebog Tov eivatl N TVKVOTNTA NAEKTPLKOV PEONOTOG
TOV TEPVAEL OO L0l SLOTOWT.

U O Loyog TG £vTa6NG TOV NAEKTPIKOD PEVRATOS, TO 0TTOL0 dLaPPEEL
évav aymyo, Tpog To EpPaddv TG LU TONTNG TOV AYMYOV KaAEiTOL
TUKVOTI|TA TOV NAEKTPIKOV PEVRATOG

SOUQoVa PE TOV TOPamdve opiopd 1 Tukvotta J Tov nAEKTpIKoD pedaTog
[ mov mepvd amd pa dSratoun pe epPadov S divetal amd Tov TOTO:

(-
1

(1.2.2)

w|—

H povada pétpnong g mokvotntag eivat to 1 A/mm? (apmép avd tetpa-
YOVIKO Y1M06T0). AeV YPNGUYLOTOIOVUE ONAAOT T HOVADQ TNG EMPAVELNS GTO
ovotnua SI wov eivar 10 TETPAY®OVIKO HETPO, Y10TL Ol OIUTOUES TOV OYOYDV
otV nAektpoteyvia eitvarl mold pikpotepec. 'ETot xpnoiomotode 1o teTpol-
YOVIKO YIAMOGTO, TOL 6TV KaBoputhovpévn 8o akoVcoVE TOALES POPES VO
AEYETOL KO KKOPEN.

2TIC NAEKTPIKEG EYKOATACTAGELS Ol SIULTOUEG TOV OYy®YDV EMAEYOVTOL £TCL
(MOTE 1 TLKVOTNTO TOV NAEKTPIKOD peVUOTOG Vo unv Eemepvdiet kamota dpial.
Amopevyetal £T01 1) VITEPOEPLOVOT TOV AYDYDV.
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1.2.6 Apnepoperpa
To 6pyava pe ta omoio LETPOVE TNV £VTOGT TOV PELLATOG AEYOVTOL CLTTE-
pouetpa (Zy. 1.2.12).

Zynpa 1.2.12: Aumepouetpo

To apmepoOUETPO GLVEYOVS PEVUATOG EXOVV dVO OKPOJEKTES, Ol OTTO10L dlai-
Kkpivovtat og Oetikd (+ ) ko apynTikod ( - ). Ta apmepduetpa dakpivovron

1. avaroya pe ™ Pabuoroyio g KAILOKOG OF :
® KIAOOUTEPOUETPOL
® QuUTEPOUETPOL
® LapmepOUETPOL
2. av@Aroya pe T ypnon
® quTEPOUETPO TTIVOIKOL

® popntd
® £PYOCTNPLUKA
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INa va petpnoovpe v éviacn Tov peOUATOS, TPEMEL VO SIUKOYOLLE KATOL
TO KOKA®UO KOl VO GUVOEGOVLE TO AUTEPOUETPO, ETGL DOTE VO SLOPPEETAL
Ao To pevUA TOL KUKA®patog (Zy. 1.2.8). Onwg o dodpe Kot mopakdtm, M
ouvoeasoroyia avt ovoudleTal GUVOEST OE GELPAL.

U To apmepOpeTpo GUVIEETOL GE GELPA GTO KUKAMUA, TOV 0TToiov 0¢-
AOVLE VO HETPIGOVUE TO PEVRA

Emedn 1o apmepopetpo cuvdéetal o€ oelpd 6o KOKA®pa, povtifovue va
gxet 660 yivetol PKpOTEPT ECMTEPIKN NAEKTPIKY avtioToon (Yo TV aviictaon
Ba pdBovpe 6to endUEVO KEPAANLO) Yoo va UV emNpedlel TO KOKAMUO GTO
omoio yivetol n pétpnon.

Onwg elmape Kol Topamave, o€ £vo KAEIOTO KOKAMUO OO aLTO TOV Y.
1.2.8, n évtaon tov pevpatog I eivar idia o€ GAa T onpeios TOL KUKADOLTOG,
YUVETMG M £VOEIEN TOL QUTEPOUETPOV LAG SIVEL TNV EVTAOT] GE OAES TIC Ol0L-
TOUEG TOL KUKAMDLOTOG,

» Mapdadsrypa 3

‘Evag aymyog mov tpopodotet pio nhektpikn Oepudotpo dtoppéetor amd pedpo
[=17,5 A xou €xet doropn S = 2,5 mm?. Towa givo 1) ToKVOTNTO TOV PELLLOTOC;

Avon
‘Exovue I=75A
S =2,5 mm?
Amo tov tomo (1.2.2)

7,5A 3 A

- 2,5mm? mm?*

Ardvrnon: H mokvoétta tov pedpartog eivor 3 A/mm?.

55




HAEKTPOTEXNIA

Avakepalaiwon

® To nAekTpiKd pevpo ONUIOVPYELTOL OO TNV KIVIOT TV NAEKTPIKAOV POPTICV.

® Ot aymyol emttpémovy TV Kivon NAEKTPIKAOV QOPTIOV GTO ECOTEPIKO

ToVG o€ avtifeon pe ta SMAEKTPIKE VAIKCL.

® [ va &yovpe PETPNGIO NAEKTPIKO P, 1] KIVIION TOV NAEKTPIKOV

QopTinV TPEMEL va. VOl TPOGAVOTOMGUEVT).

® O NAekTPKEG TYEG GLVEXOVG PEVIOITOG TOPAYOLV NAEKTPIKO PEVAL, TO

omoio &yel mavta v da katevBuvon.

‘Eva niextpikd kokAopa aroteieiton and pio TOOAAYIOTOV NAEKTPIKN
myn, amd aymyovs, KOTUVIAMTEG, SIKOTTESG Kot EVOEXOUEVOG and dpyava
UETPNOEMC KOl ALOPAAELES.

® ['la va dtoppéetan £va NAEKTPIKO KOKAMU otd NAEKTPIKO pEdLA, TPETEL

10 KOKA®Ua va gtvor kieioto.

® H ocvppoatikny @opd tov nAektpikol pedpatog o€ Evav aymyd ivat ot

nov Ba axoAovBovce éva Betid NhekTpikd poptio, ONAad amd o BeTiKd
TOLO TNG TNYNS TTPOg Tov apvnTikd. H kivinon tov niektpoviov ce éva
petaAlko aywyo xel tnv avtiben eopd.

‘Evtoon tov niektpikod pedpatog elval T0 GUVOAKO NAEKTPIKO pOpTio
OV TTEPVA O T S1TOUT EVOG AY®YOV OVA OEVTEPOAETTO.

® O Adyog g €vtaons Tov NAEKTPIKOD PEVIOTOC, TO 0TTOi0 dlappEet Evav

aymYd, TPog To RSOV TNG SIOTOUNG TOVL AY®YOV OVOUALETAL TUKVOTNTOL
TOV NAEKTPIKOV PEVUATOC

Mivakag ZuppoAwv kai Movadwv

Méye0og Xopporo Movaoa
Evtaon pevpartog | Aumép (1A)
[MukvotnTa pevdpaTog J Apmép avd mm? (1A/ mm?)
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EpwTtioeig

1.

2.

Av KivnBel po nhextpikd eopticpévn papoog amod efovitn Ba dnpovp-
N0l nhextpkd pevpa;

[Moti ypnoomotovpe LETOAMKA GUPLOTO Y10 TNV NAEKTPIKT CUVOEST
TOV 0IKIOKAOV cvokev®v; H cuvdeon Ba propovoe va yivel pe dAlo vAKo,
Y. ME LAAAIVO VIO

3. Toti dev mpémel vor akOVUTTAUE o NAEKTPIKY] GLOKELN LE Ppeypéva xépia;

6.

9.

. Ilog pmopet va mposavatoliotel | kivion tov eAebBepwv nhektpoviov

péoa oe £vo LETOAAMKO GUPLLOL

. Ze éva KOKA®UO Tov €YEL oL TNYT GLVEXOVS PEVUATOC, LE OO TPOTO

umopoVE vo aAAAEOVLE TN POPA TOV PEVUATOC,

Otav tatdte 10 S10KOTT 6TO dMUATIO GOG Y10 VO OVAYETE TO PG, Tl

cuppaivel 6to KOKA®UQ;

. ITowo 1 cvpPatikn Kot ol 1 TPAYHATIKY POPE TOV PEOLOTOS GTO LETOA-

MK VPO EVOC KUKAMUOTOG GUVEXOVG PEVILOITOC;

. Mmopel €va nAekTpid KOKA®UO VoL S1pPEETOL ATO NAEKTPIKO pEVLA EAV:

. Ogv £xeL NAeKTPIKN TINYN;

B. avoiEovpe Tov S10KOTTN;

Y. OV €xel dpyava LETPGEWMG;

0. Kael  acpaiela;
Av pelwbei n évtaon tov pevpatog Ba petwbei 1§ Ba avénbet to poprtio
OV TEPVAEL O pia SLOTOUT TOL aywyoV GE Lo dPaL;

10. Ze éva kOKAopa 1 évtacn tov pedpotog dumhactaletat. ITocog ypdvog

11.

YPEWALETOL TOPO Y10 VO TEPAGOLV OO TN OLOTOUN TOV KUKADUOTOS OG0
Qoptia mepvovoay Tpv o€ 1 Aemto;

2vykpivete v évtaomn pevpatog 300 mA pe v éviaon mov eppaviletar,
otav éva eoptio 10 C mepvdet pe otabepd pvOud and ) datoun evog
aywyov og 1 Aemto.

12. A6 évav aywyd diépyetar pe atabepo pvOud niextpikd goptio 4 C

o€ YpOVo 2s. Ze £vav Ao aymyo dépyetar emiong pe otabepd pvOuod
niextpikd goptio 50 C oe ypdévo 50 s. Xe molov aywyo to pedpo £xet
peyaAvtepn évioon;
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13. Ze éva nhextpikd KOKAopo aAlalovpe Tov aymyd pe évov dALov, Tov M

dtatourn Tov givat SITAAGLO TOV TPAOTOV OYy®YOD, Sl TNPOVTOS TV 1010
YN Kot TV 101a katavaimon. [1ote 1o niektpikd pevpa Oa €xet peya-
Atepn TuKvVOTNTO;

14. Ao v gumepia pog yvopiovpe 0ti, 6TOV TPOPOSOTOVUE Vo, LEYOAO

KOTOVOA®TY, OToG etvatl N niektpikn kovliva Kot o Oeppocipmvag, ypnot-
LOTO10VUE KOAMDOLO LEYOADTEPTG OLUTOUNG OO TN JULTOUN TV KOAW®SImV
OV TPOPOOOTOVV TOVG Aapmtnpes. [arti;

AoKnoeig
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1.

Ao 1t dratoun evOog aymyov dpyetatl pe otafepd puOud niekTpikd
@optio 150 C og xpdvo 20 s. Na Bpebei ) évraon tov pevpatoc.
Am: 7,5A

. Ze éva KOKAoua petpnoape évtaor pevpatog 10 A. T1éco goptio mépace

oo Lo SLOTOUT TOL KUKAMUOTOG 6€ 2 S;
Am: 20 C

."Evag xepavvog mpokadel Evraon pedpatog 10 kA mov dapket 1 ms. [16co

elvat To NAeKTPKO PopTio IOV EKTOVOONKE LEG® TOVL KEPAVVOD;
Amn:10C

."Evag cveompevtic npokoadel og éva KOKAwpa éviaon pedpatog 200 mA

ent tprdvra wpec. [16co poptio anédwas;
Am: 21.600 Cn 6 Ah

5. Na Bpebet n mukvoTNnTo TOL PELUATOS GE Evay Oy®YO, OV 1 £VTOCT TOV

pevpotog etvar I = 20 A kot to eufadov g dlatouns Tov oywyov givor 4

mm?>.

Am: 5 A/mm?

6. Zg évav aymyod 1 TUKVOTNTO TOL PEVUATOC OV EMITPENETAL VO EEMEPACEL

o 4A/mm?. Mg tov ay@yd avtd 0o Tpo@od0THGOVUE EVOV KATAVOAMTH,
0 onoiog amoutel pedpa évraong 12 A. [1oon npénet va etvar n eldyiom
TUTOTOMUEVT OLATOUN TOV Oy®YOD MOTE VOL UMV TOPOVGLUGTOVY TPOPAT-
pota Katd T pevpaTododTnon tov katavaiwt; (Tvromomuéves drotopég
1,5 mm?, 2,5 mm?, 4 mm?).

Am: 4 mm?
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7. "Evog ayoyog £xet dtatopn 10 mm? Kot 1) TukvoTnTo pEVIOTOC TTOV UITOPET
va dgytel yopic vepbipuoavon, ivar 0,5 A/mm?. ITowa givan i avédTotn
EMTPETOUEVT TIUN EVTAONG NAEKTPIKOD PELLOTOC MGTE VO UMV VItEPDEp-
povOet;

Am: S A

8. 210 KOKA®UO TOV GYNUOTOC TO apmepOUeTpo deiyvel 0,16 mA.

a) [Toca nhextpovia mepvovv amd T datopun oo’ Tov KUKAOUATOG € 1 ms
KOl Tpog 1oto. katevhuvon;

B) [Toca nhextpdvia mepvodv amd ) dratoprn PP’ kot Tpog mota katevhuvon;

Am: 10" (éva Tprogkatopupdplo)
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1.3.1 HAextpikn Taon (Alagopd duvayikov)

2TNV TPONYOLUEVT EVOTNTO EIOALLE OTL Y100 VO SLOPPEETOL GLUVEXDGS OO NAE-
KTPKO pevpa £Vag aymyog, TPEmeL va Guvoefobv Ta AKpa TOL GTOVG TOAOVG
Hog NAEKTPIKNG TNYNG. Ot NAEKTPIKES TTNYES E1GAYOVV GTO NAEKTPIKO KOKAMLLOL
éva dAlo péyeboc mov ovopdletor nAEKTPIKY TdO1, Kot T0 omoio Oa e&etd-
GOVUE GE QTY] TNV EVOTNTO.

Eidape mapondve 600 popticuéva pe avtifeto goptio copoata (Xy. 1.2.3)
TOL TO. GLVOEGOLE e £Vl ay@yo cOppa. Eldape emiong to niextpikd KOKA®-
po evog eaxov (Zy. 1.2.5). Kat otig 000 mepintdoelg eiyope pon nAEKTpLUCon
PEVLOTOG O10TL TOL OPVITIKA POPTIGUEVA EAEVOEPA NAEKTPOVIOL TOV UETAAAL-
KOV 0y®yov armBovviot amd Tov apvnTikd TOAo TG TNyNg (M To apvnTikd
QOPTIGUEVO GO Kot EAKOVTAL Al To BeTikd TOAO TG TYNS (1] TO BeTIKd
(QOPTIGLEVO COU).

Ot duvdipelg Tov 0oKOVVTOL GTO NAEKTPIKA POpTia Eival AOTOV AVTEG TOV
dpovpyovV TG Ipoimobéaeis yio T por nhextpikod pevpotoc. Tovilovpe
AEEN TpobmoBEaelg, 010TL av Yo Tapdoely e 0 SoKkOTTNG Elval avolkTdg 1 TaL
V0 COUATO LOVOUEVO PETAED TOVG, deV Bal Eyovpe por pevpatos. To amotéhe-
OUOL ALTAV TOV SVVAUE®DV Elval OTL TOL NAEKTPIKA POPTiO 7e/vovY VO KiviiBovv
ka1 o 1o Kévovv, edv Bpovv aydyo opdpo. To péyebog mov ekppdlel otV
HXextpoteyvia tv «tdomn» avantuéng NAEKTPIKOL peOUATOC Eivol 1] NAEKTPLKY
Tdon M S1@opd dSvvapIKov.

U H dw@opa svvapikov petaéd ovo onueiov A ko B ekppaler tnv
«téon» wov gpeavilel £vo 0eTIKO NrekTpikd poptio va KivnOel amd
70 onueio A 6to onueio B.

Onwg gaivetatl and Tov Topamdve opiopd n nAeKTpikn tdomn opiletor Tavia
uetald ovo anueiwv.

H niextpucn tdon cvpPoirileton pe to ypaupo U kot 1 povado g eivat 1o
Boit (1V). Xpnoyomotohvtor akOHo ot TOAAATAAGIES KOl VITOTOAAATAAGIES
LLOVAOEC:
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Kwoport: 1 KV=1000 V=10V
Muuport: 1mV = L y=ioov
1000

Zvpporifovpe T Sapopd dvvapkoL (MAektpikn téon) petasd tov onueiov
Axar B og U, .. H nAextpikn tdon petald £vog onueiov kot ov idov tov
onpeiov glvat mvto unoév:

U, =U_=0 (1.3.1)

AA BB

Edv éyovpe tpia onueia A, B, I' og éva koxkdopa (Zy. 1.3.1), tote n nhe-

KTPIKY Thon petadd towv onueiov A ko B, U, ., eivor To alyePpikd dBpotoua

AB?
TV tdocmv U A Ko UFB:

U,=U,_+U, (1.3.2)

Zyijua 1.3.1: Arapopd dvvauikov petald onuciov

210 TPONYOOUEVO KEQPAANLO EIOOUE TNV NAEKTPIKT| TNYN OOV OVTALD NAEKTPL-
KOV QopTimv. Avtd pog 00nyel 6To VOpovAKS avdAoyo Tov Zynuatog 1.3.2, to
omoio umopet vo fondnoet oty KaADTEPT KOTAVONOT| TNG NAEKTPIKNG TAGTC.
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Zynpa 1.3.2: Yopaviiko avdloyo TG §AEKTPIKIS TAGHS

Ta dvo doyeia 1 kot 2 givar yepda vepd Kot GLVIEOVTAL [E £VO COANVO. ZTO
HEGOV TOV GOANVA gival TOTOOETUEVT pi GTPOPLYYQ, LE TNV OTO10 UTOPOVLLE
Vo EMTPEYOLLLE TN O1EAEVON 1 Ol TOV VEPOL 0md T0 00)eio 1 oTo doyeio 2. 1o
2y. 1.3.20m otpdoryya ivar kKAelGTH Kot 1 6Td0uUn Tov vepol 6to doyeio 1
etvar vymAdTtepn omd ™ oTAdUN ToL doyeiov 2. Emouévmg to vepd Tov doyeiov
1 aokel peyadvtepn micon ot oTpoELyyo. amd 6,11 10 vepd tov doyeiov 2 (P >
P)). Yrdpyer onradn dwopopd mécewv P -P,, n onola opeidetan 61 Srapopd
o1a0unc Twv 6v0 doyeimv.

Av 1 otpderyyn avoitet, Tote Ba apyicet To vepd va péet omd To doyeio 1 610
doyeio 2 Aoyw dapopds mécemv. H dtapopd avt tov mécemv aviiotoryet
OTNV NAEKTPIKT TAGT KoL 1) POT) TOL VEPOV GTO NAEKTPIKO pevpa. Ommg oniadn
N dwpopd ™S otdOung ota dVo doyeia TpokaAel T pon TOL VEPOL £TGL Kot
N dwpopd dvvopkol oe 000 onueia evog KAEIGTOD KUKAMUATOG TPOKOAEL
NAEKTPIKO pedLLOL.

Yuvdéovpe Tdpa Tov TulpEVe Tov doyeiov 2 pe To doyeio 1 ko TapepPo-
hovpe pio avtio (0mwg oto Zy. 1.3.2B). Me ) Bondeia g avtAiog 660 vepo
dépyeTan amd TN oTPOPLYYa EMOCTPEPEL Ad TO doYelo 2 Gto doyeio 1, omdte
datnpeiton otabepn 1 6TAOUN TOL VEPOL Kot 6Ta dVo doxeia. 'Etoltn pon péow
NG OTPOPLYYOS Elval cuVEYNG Kol oTabepn.

g 0T TNV TEPITTOON, 1 AVTAO OVTIGTOLXEL GTNV NAEKTPIKN TNYT| Kol TO
doyela ne Tic dSrtapopeTikég oTdbLES VEPOL GTOVG TOAOVG TG TNYNG. To doyelo
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Le TV LYNAOTEPN GTABUN avTIoTolYEl 6TO BETIKG TOAO TG TNYNGS, EVA TO dOYElD
HE TN younAoTEPT 0TdOUn oToV apvnTIKO TOAO. To punyovikd avdioyo Tov Xy.
1.3.2 e&nyet yoti n niextpikn 1don ovopaletal eniong d1apopd SLVOUIKOV.
[Mopatnpovpue eniong 0Tt 68 £va KOKA®UA 1] NAEKTPIKY TNYT TPOCSPEPEL TNV
evépyetla mov ypeldleTon yio va KivnBovv to nAEKTPOVIAL.

Onwg &ldape LomdV amd T0. TOPATAVED:

U H nAiektpki] Tdon TPpoKarel TNV ELOAVIOT NAEKTPLKOD PEVRATOS
o€ £vo, KAELOTO KOKAMpO.

HAektpucod pedpa dev pmopet va vapéet diymg nAektpikn taon. Avtife-
TaL, NAEKTPIKT TACT LIAPYEL YWPIC Vo TPOoKaAeiTal NAEKTPIKO pevpa. AVTd
ovpPaivel yio mapaderypa 6tav Eva Kokhopa etvatl avorytd (Zy. 1.3.3). [a
TapAdEY O £VOC peLHOTOdOTNG (Tpila) £xel NAEKTPIKN TAON OVAUEGO GTOVG
AKPOOEKTES TOV, OAAG OV OEV GUVIECOVLE KATOL0 NAEKTPIKT] GLGKELT] Ogv Bal
VILApPyYEL NAEKTPIKO pEVLLOL.

Zynua 1.33: Avoikto niektpind kokiopa
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Mepikéc amd Ti¢ mo cvviBeLg TAoELS TOV cuvavTape oty Kodnuepvn (o1,
eaivovtal otov wivaka 1:

Hivoaxog 1.3.1. Aiapopec taoeic mov ovvaviaue oty kabnuepivy (on

Epappoyn Taon

Mmratapio cvtoKIviiToL (CLGCOPEVTNG) 12V

Kowéc pmatapieg (Enpd otoryeia) 1,5Vénc9V

O1oKég £YKATOGTAGELS 220 V (evoliaoodpevn)
Ipoppés vyMANG Kot VEEPLYNANG TéoNg 150 kV xon 400 kV
Tdon avépeca oTo GUVVEPQ Kol AVALEGH

GTO GOVVEQQ KOl TN YN péypt 1.000.000 kV

1.3.2 O1 nAekTpIKES TINYES

Onwg eldape Topamdveo yio vo dnuovpyndel nAektpkd pedpa, TpENEL va
Eyovpe NAEKTPIKN Tdom petald dvo onueiov evog kKAeloTod KuKA®pUaTog. Tnv
NAEKTPIKY] TAGN GE Vol KOKAMUO S10TNPOVV 01 NAEKTPIKES TNYEG. ZTO KEPAAMO
avtd Kot 6To endUEVO B avapepBoDLE 0 NAEKTPIKES TNYEG TOL TPOKAAOVY
PON NAEKTPIKOD PELIATOC TPOG Hiol LOVo kotevBuvor. Ot myég avtéc ovo-
péalovtatl TyEC oVVELOVS TAONS. AVOPEPOVTAL ETIONG KO G TNYEG TLVEYOVS
PEVLOTOG, EMELDN TPOKAAOVV GUVEYES PEVLLOL.

Ot xuploTEPEG TYEC GLVEYOLG TAONG EIval TOL NAEKTPIKA GTOLYEID Ko O1
oLGoWPELTES (UmaTapieg). Ot o cuvnOopéves TNYEG EVOALOGOOUEVNC TAGTG
elva o1 yevvnTpleg eVOAAACGOUEVOD PEVLOTOG TTOV LETOTPETOVV UTYOVIKN
EVEPYELN GE NAEKTPIKY GTOVG GTAOIOVS TOPOy®mYNG NAEKTPIKNG EVEPYELAG.

KéBe niektpicn mnyn €xet 600 mOAOVS (AKPOOEKTES). LTNV TEPIMTMON TOV
TNY®V GUVEYOVG PELLOTOG O VOGS TOAOG TNG TNYNG YopakTnpileTor O€TIKOG Kot
cupPoAiletar e TO «+» KOt 0. GALOC aPVNTIKOS Kot GUUPOAILETAL e TO «-».
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U H mwolukn] taon g Tty €ival  o1o@popd duvvapikov petalv Tov
0£TIKOV KOl TOV OPVNTIKOV TOAOL TNG.

210 NAEKTPIKE KUKA®UOTA TO GUUPOAO TNG TNYNG GLVEYOVS TACTG Elvat
avtd oL Paiveton oto Xy. 1.3.4.

Zynjpa 1.3.4: Xopfolo mnyis ooveyovs tacews

1.3.3 Ta nAekTpIKa oTOIXEiO

Mia amdomompévn TapdoTaon NAEKTPIKOD oTotyeiov aivetatl to Xy. 1.3.5.
To otoyeio amoteheiton and Eva doyelo péca 6To 0moio vdpyeL dStdAv L NAE-
KTpoAUTN (). O1dAvpa Beukov 0E€0G). Xto dtdAvpa givarl TomoBetnpéveg 600
netoAAkég pafdot | Adpeg, mov ovopdlovtor niektpoota. To kdOe nhektpdoo
UTopel va eivol KOTOGKEVOGUEVO OO O1OPOPETIKO VAIKO. ['a Tapddetrypo To
éva umopel va gtvon amod xoAKko Kot To dAAo amd yevddpyvpo. Ta niexktpdola
KotaAyouv o€ 800 TOAOVG €M amd TOV NAEKTPOADTN).

Méoa 610 01dAvpa ToV NAeKTpoALTH cupPaivouy ta EMg: To ndpto Tov nAe-
KTPOADTN, OTNV TEPITTOON Hag, TOV Belkol 0&€0g, daomdtot Kot oynuatilet
wvta. QeTikd 16VTa VIPOYOVOL Kot apvNTIKE 10vTa Beukng pilag. To 16v Tov
VOPOYOVOV Elvar £VaL ATOHO VOPOYOVOL TTOV TOL AEITEL TO NAEKTPOVIO, EVED GTO
16V g Berkng pilag mepiocebovy dVO NAEKTPOVIAL.

To 16vto Kivovvion péco oto dtdhvpa og avtibeteg katevbovoelc. Ta 16vta
TOV VOPOYOVOV KOTELOVVOVTOL GTO NAEKTPASIO TOL YAUAKOD, EVAD TO 1OVTO, TNG
Beung pifog katevBHvovtal 6To NAEKTPOSI0 TOV YELOEPYLPOV.
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Zynjpa 1.3.5: Zyypoticj mapdotacny nieKTpiKod aToryeion

ZUYKEVTPAOVOVTOL £TGL GTO NAEKTPOOLIO TOV YAAKOD 1OVTOL e EAAELLUO NAEKTPO-
Viov Kol 6TO0 NAEKTPOSIO TOV YELOAPYLPOL 1OVTA LE TEPICTEV A NAEKTPOVIWV.
To amotélecpa eivat 1o NAEKTPOSI0 TOL Y0AKOD va PopTioTel Betikd. [ivetat
€101 0 0eTIKOG TOAOG TOL NAEKTPIKOV GTOLYEIOV, EVD TO NAEKTPOSIO TOV YEL-
dapyvpov eoptiletal apvnTiKd Kot YIVETOL 0 APVNTIKOS TOLOS TOV GTOtYEIOV.
'Eto1, avapeca 6toug 600 TOAOVS TOL NAEKTPIKOL GTOLYEIOL dnptovpyeiTon
NAEKTPIKN TAOT.

Av cuvdésovpe eEMTEPIKA TOVG TOAOVG TOV NAEKTPIKOV GTOLYEIOV GE £val
NAekTPIKd KOKAMUO Kot KAgloovE TO dtokOmT, TOTE Ba apyioel va KukAopopel
peEVLO. AVAUESH GTOVG TOAOVS TOV oToyeiov (Xy. 1.3.5). HAektpovia onradn
oo Tov apvNTIKO TOAO TOV GTOLYEIOL LETOKIVOUVTOL LEGH OO TO CUPLA TPOG
tov OeTiKd TONO.
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[IpocéEte 010 onueio avtd TV Avaroyiol TOL GTOLKEIOV e TNV «aVTAia
NAEKTPIKAOV QOPTIOV» TOL EIOAUE TAPATAV®. £TO EGOTEPIKO TOV GTOLXEIOV
&yovpe pon BETIKOV QOpTi®V PO TOV OETIKO TOAO KOl APVNTIKMV TPOG TOV
apynTikd TOLo Tov oToryeiov. Atucpariletal €161 1 GUVEXNG PO PELLLOTOG
070 ££OTEPIKO NAEKTPIKO KUKA®UO [t suUPatiky] @opd arnd To BeTKd oTOV
apVNTIKO TOAO TNG TNYNG.

"Eva nAektpiko ototyeio dev pumopel va Aettovpyet en’ dmeipov. Oco mepvdet
peLUA, T 1OVTO TOL SLHADHOTOG OVTIOPOVY YNUIKA LE TOL NAEKTPOOLOL KOl GLYdL
- o1ya ta kataoTpéeovy. Ta nhektpddia dtoAdovTol oTadlokd 6To StdAvpa 1
dnuovpyovvton emikabicelg oty entpdvela toug. Tote Aépe OTL TO NAEKTPIKO
otoryeio eEavtAnOnke, dev pmopel ONAAON va dMGEL TLoL NAEKTPIKT TAGT).

To niextpkd croyyeio mov meprypayape, ovopaletol vypéd NAeKTPIKO GTotL-
xeto. Yrdpyovv kal Enpé nAeKTpikd oToryEln, 01 YVOOTES «UTATOPIES) TOV
YPNOUYLOTOLOVLE OTIG HLAPOPES EPAPLOYES TNG Kabnueptvic Long o€ padtdemva,
NAEKTPIKOVS PaKoVS, KTA.

O mo ovvniopévog THmog Enpov ototyeiov eivar to Enpd otoryeio Aekravolé
(Zy. 1.3.6). Ze avtd to otoryeio o Oetikdg mOA0G elvar amd dvOpaka Kot Bpi-
OKETOL OTO KEVTIPO, EVM O OPYNTIKOG TOAOG vt ammd WYELOAPYVPO KO OTOTEAEL
10 d0)el0 OV TEPLEYEL TOV NAEKTPOADTY. MEGa 6TO d0YEI0 0 NAEKTPOADTNG
elval og popen mayvppevotng Tdotag poli pe o ovsio Tov PeATudVEL TN
Aertovpyio ToL GTOLYEIOL KOt OVOUALETOL AVTUTOAMTIKO VAIKO. XTO TAV® UEPOG
N pratopio cepayiletor pe wiocoa 1] GAALO LOovVeTIKO LAIKO. To doyeio yevddap-
YUPOL KOAVTTETAL EMIONG e HOVAOTIKO (YapTi 1] TAOGTIKO UAAO), EKTOC OO
&va Kevrpikd PEPoG otn PAom Tov GToLyEloV, TOV ATOTEAEL TOV OPVNTIKO TOLO.
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Zyiua 1.3.6: Zypo otoryeio Acklavoié.

Ext6¢ and 11 Khaowég puratapieg Enpod TOTOL ¥PNGLULOTOIOVVTOL TTOAD
Kol 01 0AKOAMKES umatapiec, mov Exovv peyolvtepo kdéotog. [lapovoidlovv
OL®G OPIGUEVO TAEOVEKTILOTO KOl GUYKEKPIUEVO EXOVV HEeYAADTEPT] SLapKELD
CoMg, dgv Byalovv vypd Kot Tapovstalovy PEYAAVTEPT] VIO G avVTiE0Eg
ovvOnkeg Aettovpyioc. AAKOAMKES etval Kot 01 KPOGKOTIKEG UTOTOPIES TTOV
YPNOLUOTOLOVVTOL GE EPAPLOYEG OGS TOL POAOYLL XEPOGS, Ol POTOYPUPIKEG
UNYOVES, Ol AVOTTNPES, KTA.

Ta nAextpikd otoyyeio, otav eEavtAnBoiv, aypnotevovtal. Ydpyovv dpmg
KO EMAVAQOPTILONEVE NAEKTPIKA GTOLYElD TTOL OVOUALOVTOL GVECOPEVTEG,
OTWG 1 Uratopics TOLv AVTOKIYVNTOV. O1 GLGCO®PEVTEG YPNOYLOTOLOVVTOL MG
amoOnkeg niektpkng evépyetog. Otav poptilovial amoppopohv evépyela,
NV oMol 6TN GLVEXELX ATOdidOVV KT TN Agrtovpyia Tovg. Ot GLGGMPEVTES
EYOLV T1] OLVOTOTNTA VO POPTIGTOVV KOl VO EKPOPTIGTOVV TOALEG POPESG LEYPL
VO KOTOGTPOPOVV.
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1.3.4 BoAropeTpa
Ta 6pyoava, pe ta omoio petpovpe v téon ovoudloviot Boitdpetpa. Yrdp-
YOLV JAPOP®V WMV PoATOUETPAL:
® BOATOUETPO GLVEYOVG TAGTG
® £VoAALOCOOUEVIC TAONG
® £PYOoTNPLOKA
® [BoAitoueTpa mivoko
® nMpoAitopetpa

® KiofoAtoueTpa, K.4.

Y10 PoAtOpETpO GUVEXOVS TAGNG CNUELOVETOL TTAVTO GTOVG OKPOOEKTES TOVG
010G etvar o Betikdg (+) Kot wo10g 0 apvnTikog (-) akpodéktnc. To PoAtdpe-
TPO GLVEYOVG TAONG HETPE TNV NAEKTPIKN TAoN HETAED TOL BETIKOV Ko TOV
APVNTIKOD TOL OKPOOEKTY).

Y10 Zy. 1.3.7 gaiveror n cvvdecpoloyio Tov POATOUETPOL Y10 VO LETPTICOVLE
™V tdon PeTadd Tov onpeiov A kot B gvog kukAdpatoc.

Zyjpa 1.3.7: Zovocopuoloyio foitéustpov 6oveyols tdcems
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To PBoAtopeTpo cuvdéeTal, £T01 MGTE VO, £XEL GTU AKPO TOL TNV TAGT TOL
0éhovpe va petpricovpe. H cuvdesporoyia avtn, 6Tmg Oa dode Topokdto,
ovopaleton wapaiinin.

U To PoATONETPO GUVIEETUN TAVTA TO.PAAMAC UE TO TUNLO TOV KV-
KAOPOTOS, TOV 0T0i0v OEA0VE VO HETPIIGOVE TNV TAOT).

To BoAtdpeTpa 400V TOAD HEYOAT ECMOTEPIKT OVTIOTOGT], DCTE VO, ATOPPO-
@OVV 0t TO KOKAMLLO, GTO 0TTOI0 GLVIEOVTAL, OGO TO SLVATOV AYOTEPO PEVULAL.
"Etot dev emnpedlovtot onpavtikd To NAEKTPIKd pey€dn tov KuKA®UOTOC.

To Boitopetpo tov Xy. 1.3.7 givor £va BoAtopeTpo cuveyovg Taong kot YU
0VTO GLUVOELOVE TOV OPVNTIKO OKPOJEKTN TOL LE TO oNelo oL glvat TANGE-
OTEPO TPOG TOV OPVNTIKO TOAO TNG TNYNS. AvTioTory o cLVOEETIL Kot 0 OETIKOG
OKPOJEKTNC.

1.3.5 HAektpeyepTikn dUvapn mnyng

Av cvvdécovpe £va foATOUETPO e TOVS TOAOVG oG pratapiog (Zy. 1.3.8)
N Kémowg GAANG NAEKTPIKNG TNYNGS, O petpricovpe o niektpikn tdon. H
TIUN OLTH TNG TAOMG, OTAV 1 TTNYN OEV €IVl CLUVOESEUEVT] GE KATOL0 KAEIGTO
NAEKTPIKO KOKA®O, yapoaktnpilel v Tnyr| Kot ovoudleTon AEKTPEYEPTIKT
ovvapn (cvvtopoypoewd HEA) g mnyng. Me dAha Adyo:

4 H tdon perald tov nohov g tnyns, 0tav and tnv tnyn ogv iép-
YETOL NAEKTPIKO pevpa, ovopaletan niektpeyeptik) dvvaun (HEA)
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2yijpa 1.3.8. Métpyon HEA umazopiog

H HEA o mnyng cvpporiletan pe 1o E. Onwg @dvnie amd tov mopamdve
optop6 N HEA etvan g niextpikn téon kot petpiétor o PoATt.

[Mapd o 611 1 HEA ovopdleton «d0vapuny» dgv €xet kapio oxéon pe t dvvaun
ov EEpovpe amd T unyovikn. O 6pog «NAEKTPEYEPTIKY] SVVOUN YPTCILO-
nombnke oto TaPEAOOV Y10 VO, VTOINAMGEL TO YEYOVOS OTL 1| TNY1 TPOKOAEL
™ porn Tov pedatog. Ilpoxetror yio éva amd to unyavikd avarioyo Tov (ovV
ypnoponmombel oto mapeAbov, yopic va avtamokpivoviol amoAdTmMS 6T NAE-
KTPKd peyedn. Xy nepintoon tov Xy. 1.3.2 eldape éva mo akpiéc avaioyo
NG NAEKTPIKNG TAOMG oL ival 1 vOpootatiky| mieon. ['evikd n dapopd dv-
VOUIKOO aVTIGTOLYEL € SQUVALIKY] EvEPYELD, OT®G Ba dovpe 6To 40 KEPAANL0.

H HEA pog mync éxet kaBopropévn tipn) kot eE0pTdTon omd To KOTOGKEVOL-
oTIKAQ TG ototyeia. Xe avtifeon pe v HEA, n molkn tdomn g anyng (onAaon
N tdon petaéd TV TOAmVY TC) dev dwutnpeiton otabepn, aAdd eEaptdTol amd
10 pevpa oL dtappéet TN Y. Onwg Ba dovpe 6To EMOUEVO KEQAANLO, M
Stpopd petad HEA kot molkng tdonc opeihetan 6ty eowtepixn oviotaon
g myne. H moAikn| taon eivan cuvnBmg ehappag pikpdtepn and v HEA
KOl LELOVETOL OGO QVEAVEL TO PEVLLO TTOL JIVEL 1] TNYT OTO £EMTEPIKO KOKAMLOL.
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Avakepalaiwon

e H niextpikn taomn (1 dta@opd duvaptkoy) TPoKaAel pon NAEKTPIKOD
PEVLLLOTOG GE £VOL KAEIOTO NAEKTPIKO KOKAMLAL.

® Agev umapyel NAEKTPIKO pedpa ympic NAeKTpIKn TaoT. Avtifeta pumopel va
VILAPYEL NAEKTPIKY| TAOT YWOPIG VO pEEL NAEKTPIKO pEVLLL.

® H niektpikn tdon opiletar mhvta peta&d dvo onpeiov.

e H tdon petald tov mOlov piog myne, 6tav 1 mnyn oev dlappéetat omd
peopa, ovopaletor HEA e mnync.

e [lolkmn téon etvor 1 téon PHETaED TV TOA®Y TNG TNYNG Kol OLPEPEL OO
v HEA, 6tav n iy dwappéetar and pedpa.

Mivakag ZuppoAwv kai Movadwyv

Méye0og Xoppoiro Movaoa
Hlektpum tdon U BoAt (1V)
HAextpeyeptikn| 60vaun (HEA) E BoAt (1V)

EpwTioeig
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1. Tt vapyel O10popd SLVALIKOD (MAEKTPIKY TAOT) OVAUESH GE dVO GPOi-
peC OV £lval POPTIGUEVEG LE ETEPOVLLOL POPTICL

2. Mmopet vo vapEet nAeKTpIKd pevpa dlyme téon;

3.2¢ Tt 010QEPOVV T NAEKTPIKE GTOLYEID ATTO TOVS GLGCMPEVTEG;

4. e 1L HovAdEG LETPALLE TNV NAEKTPEYEPTIKN dVvVaUN; ADGTE £vol UNyoviKd
avéroyo ¢ HEA pag mnyng.

5. Mia protapio gopntod paddemvov ypdeet o pia mhevpd e 1,5 V. Th
péyebog ivan awto;

6. Xg 11 010pEPEL | GLVOEGHOAOYIO TOV POATOUETPOL ATO TN GLVIEGHOAOY DL
TOV OUTEPOUETPOV);




Keg@dAaio 2

TO LYNEXEZ PEYMA (DC)







TO XYNEXEZ PEYMA (A.C)

Evornra 2.1

HAekTpikn avrioTaon - Nopog Qu -
HAekTpIKN aywyipéTnTa

“A1dakTikoi aToyo1”

Me i pelétny tng evotnTag avtis o1 ualdntés Oa civai o Oéon :

va. SlATOTOVOVY T1 E1VaL 1] NAEKTPIKI OVTIoTO0N.

va. eENYovy TmS cOVOEETOL 1] NAEKTPIKI TAOH OV EPAPUOLETOL OTO, GKPO.
EVOG ywy0D UE TO PEDIULA TTOD TOV OLOPPEEL.

va avayvepilovy T mpofinuota uropovue vo, Aboovue pe t fonbeia too
VOuov tov Qu.

va. 0piovy v 101K OVTIOTAON EVOS DAIKOD.

va, yvapibovy mog uetofalletar 1 nlextpixiy oviotoon ue ) Ospuorpooio.
va 0pilovy v niEKTPLKY 0yWYILOTHTO KOl TRV ELOIKN 0y YILOTHTO. KOl
Va. OLATOTOVOVY TNV GYETH TOV EYOVV UE TNV OVTIOTAOH KOl TNV ELOIKN

avtiotaoy.



HAEKTPOTEXNIA

2.1.1 HAexTpikn avrioTaon

2T0 TPONYOVUEVO KEPAANLO SOMIGTOGAUE OTL, OTOV EQaPUOLOVLE pia Tdon
oT0. AKPOL EVOG AY®YOL (T.). GLVOEOVTOG UL TN CLVEXOVS TAGNG Kot KAEIVO-
VTOG TO O1aKOTTN), TOTE 0 AYYOG droppéetal amd NAeEKTPKO pedo. Aniadn|
apyiler n pon nAekTpovimv amd Tov apvnTikd TOAO TNG TNYNS TPOS ToV OETIKO
TOAO SIOUEGOV TOV Ay®YOV.

Otav 10 NAeKTPIKO pedpa péel HEGO OO £VOL LETAAMKO Oy®YO, TOTE TA.
erevBepa nhekTpdvia Kivovvton avdpeso oto dropa (BTt Wvta) Tov oyn-
potifouv v kpvotaddiky| dour tov petdArov. To dropa dev etvon axivnra,
aAAG ThAAOovVTaL YOpw amd TN Béon 1oopponiag Tovg. H kivnon avtr eivot
yvoot) og 8eppukn kiviion. Oco av&avetar n Oeppokpacio Tov aywyov, 1060
mo évtovn yivetal n Beppikn kivnon tov atdpov.

H Beppucn xivnon tov atopmv rapepmrodiler to nAekTpoOvIo 6TV TopEia
ToVG péoa amd TN Pala Tov aymyoL, YTt av&avel v ThovoTnTo GLYKPO-
CEMV LLE TO ATONO TNG KPLGTOAAKNG dopns. Katd cuvéneia ) Oeppkn kivion
SVOKOAEVEL TN POT| TOL NAEKTPIKOVL pevpatos. H évtaon tov pevpatog e€op-
Taton emiong amd Tov apBud tov ereblbepwv Niektpoviov (1 GAAOV popiwv
NAEKTPIKOV QOPTIOV T.Y. EAEVLOEPMV 1OVTIWV GE £V NAEKTPOAVTIKO SLAAVLLAL)
oL 010étel 0 aywyoc. Oco peyaAvtepog eivatl o aplBndg tov eAevBepwv
nAektpovinv og £va HETOAMKS ay®Yd, TOGO eVKOAOTEPT gival 1 d1EAELOT) TOV
NAEKTPIKOD PELULATOG.

"Eto1 Lowdv kdbe atoryeio Tov nAekTpikoh KUKAGUATOS (ay®YOS, GLGKELN
KOTOVOA®ONG NAEKTPIKNG EVEPYELNS, AGPAAELN, OKPOIEKTNG, KTA.) SUGKOAEVEL,
GAAO AyOTEPO KOl AAAO TEPIGGOTEPO, TN POT] TOL NAEKTPIKOV pevuatog. Ipo-
Barrer pe dALo AOYLOL KATOO AVTIGTOGT) GTO VO, TEPAGEL TO NAEKTPIKO PEVLLAL.

4 To @uowkod péyeBog mov kaBopilel T dvoKOAia TOV GUVAVTA 1) poT} TOV
MNAEKTPIKOD PEVRATOS YL VO TEPACEL OO £VO OTOLYEIO TOV NAEKTPL-
KOV KUKAONOTOG OVORALETOL NAEKTPIKT] OVTIOTUGT] TOV GTOLYEIOV.

H niextpu avtictaon copforiletar pe to ypdupa R. Movada pétpnong
¢ NAEKTPIKNG avtiotaong eival to op (1Q). [ToAlaridoieg povadeg mov
YPNOLOTO0VVTOL TNV TPAEN etvat:
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Koo 1 kQ=1000Q=10°Q
Meykop: 1 MQ = 1.000.000 Q = 10° Q

HAextpikn avtiotaon napovcsialovv 0o Ta copata, ovedptnta and ™
(QLGIKT TOLG KATAGTAOT KoL TN YNUKT TOVG 6VGTACT). Agv TaPOLGLALOVY OUMG
OAa v 101 avtiotaon. Kamola vikd mov d1abétovv peydro apBud erevde-
POV NAEKTPOVIOV TapoLS1dlovy HiKpN NAEKTPIKY ovTioTooT: elval ot KaAol
0 y®Y0i TOV NAEKTPIGUOV OV EIOMUE GTO TPONYOVLEVO KEQAAN0. TETol etvat
TOL LETOALQ, TOL OTTOT0L PN CULOTOIOVVTAL Y10l T ONLoVPYio KOA®OImY Kot TV
AYOYOV TOV YPOUUUAOV HETAPOPES NAEKTPIKNG evEPYELOS. AvtifeTa, To LAIKA
TOL OEV EMTPEMOVV T1) POT NAEKTPIKOD pedLTOG Ovopdlovtatl, OTms eldape 6TO
TPOTYOVUEVO KEPAANLO, HOVOTIKA VAKA. To vAKA avtd mopovotdlovy Tapa
TOAD PEYAAN avTioTOOT], pa EMTPETOVY TAPA TOAD UIKPY| PO NAEKTPIKOD
pebLOToG. 'ETo1 0TIG TEPIEGOTEPES TEPIMTAOCELS UTOPOVLE VO, Bempricovpe OTL
N £VTOoT TOL PEVUOTOG GE £VOL LOVAOTIKO DAIKO E1VOL TPAKTIKAE LUNOEV.

Yndpyovv ayoyoi ot omoiot o€ TOAD yopnAég Oepokpacieg Kot GUYKEKPIUEVOL
Kovtd 610 andivto undév (-273°C) dev gppaviCovv kabdrov avrictacn o
pOT TOL NAEKTPIKOD PevUATOS. AVTOol O aywyol ovoudlovtal vaepaymyoi. Ta
TEAEVTOLO YPOVIO 1] EPEVVO GTOVG VITEPAYWDYOVS EXEL TPOYWPNCEL GNUOVTIKAL,
£T01 OGTE VO WAGLLE TTLOL Y10, POLVOLLEVOL DTTEPOLYOYLLOTNTOS KOl GE DVYNAOTEPES
Oepuoxpacieg, axkoun ko o€ Beppokpacio dwpatiov.

‘Eva eEgptnpa e GuyKeKPLUEVT T NAEKTPIKNG OVTIGTAOTG TOV TO YPNCL-
LOTOLOVUE GE€ £VO NAEKTPIKO KOKAMLO AEYETOL OVTIGTATNG. 2TV KOONUEPIVN
oMo B akoVoETE TOALES POPES O1 AVTIGTATESG VoL OVOLLALOVTOL QA «OVTL-
otdoegy. E1ol og éva Katdotnpa NAEKTPIK®OV 100V pmopel Kavelg va {ntioet
pa “avtiotaon 1 kQ”, evd avtd mov mpayuatikd ayopdlet etvan BEPara Evog
avtiotatng pe avtiotaon 1000 Q.

g évo NAEKTPIKO KOKA®UO 1 NAekTpikn avtictacn cvpufolriletot dmwmg PAE-
movpe 010 Xy. 2.1.1. Me U 610 TUAHO TOL KUKADLOTOG TTOV QAiVETOL GTO Y.
2.1.1 ovuPoirilovpe v nAekTpiky Tédom (d10popd SVVOUIKOD) 6T, AP TNG
avtiotoons. [Hopatmprote 0Tt T0 pevpa pEEL OO TO «+» GTO «-» NG TAcemS U.
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Zyfua 2.1.1: Xépfolo avtictacns 6 Eva nAskTpiné kbkiwpua

2.1.2 Nopog Tou Qp

[Taipvovpe évav avtiotdrn pe avtiotaon R =2 Q kot tov cuvoéovpe o€ pua
yN petaPAng tdong, Onmg eaivetor 6to Zy. 2.1.2. 1o khKA®Ho cuVOEOLE
emiong éva aumepOUETPO KoL Eva BOATOUETPO.

2ynpa 2.1.2: Koxlopa yio tyy mapoveiacy Tov vouov tov Qu

PvOuilovpe v myn dote n 1domn ota AKpa TOL AVTIGTATN va ivon 2V,
ot ovvéyea 4V, 6V, kot téhog 8V. I kébe T g tdoemg dafdlovpe v
avtiotoyn £vOelEn Tov AUTEPOUETPOL KOl GUUTANPDOVOLLE TIG dVO TPDTEG
otAeg tov Ilivoka 2.1.1
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TO ZYNEXEZ PEYMA (A.C)

Hivaxoc 2.1.1 Metpriosic oto kdxiwuo tov Xy. 2.1.2 yia R=2Q

Téon U (V) ‘Evtaon I (A) Aoyog U/T (V/A)
2 1 2
4 2 2
6 3 2
8 4 2

[apatnpodue 611, 6TOV SIMAAGIACOVE TV TAOT|, SIMAAGIALETAL Ko 1) £vTO.oN
TOV PELLOTOG, OTAV TPUTAUGIACOVLE TNV TAGT, TPITAAGIALETOL 1] £VTOOT) TOV
pevpatog k.0.k. H avtiotaon og OAeg TIg mepurtmoelg etvor mavta 1 idw R =2
Q. An6 T OTOTEAEGUOTO TOV TEWPAUOTOS OVTOV SLOTICTOVOVUE AOTOV OTL M
£vtaom Tov PpeOUATOG TOL TEPVEEL Ad o 6Tadept| aviiotaon eivat avéloyn
¢ Ttaong U mov epappdletol oto Akpa TG ovTioToong.

Av tdpa mhpovpe og kbbe mepintmon to Adyo ¢ tdong U mpog v avrti-
otoyn évtaon I, o mapatnpioovpe oty tpitn ot)in tov Ilivaxa 2.1.1 611
yio 6Aa tar CeDyN TOV TILAOV TAONS Kot pEOUOTOG 0 AOYOS TAGNG TTPOG pEVLAL
U/I givol 6ta0epOg Kot 1600TOL oplOUNTIKG LE TNV OVTIGTOOT) TOL OVTIGTATY
OV NTAV, OTMG EIMALE TOPATAV®, o1 pe 2Q.

Amd ToV Tapamdve Tivoko oonyodUaoTte TNV akdAovdn pabnpotikn oyéon,
TOV TPATOS SUTHTWGE 0 QL:

R 2.1.1)

Amo ™ oyéon (2.1.1) mpokdmrel OTL 1 povAda TG NAEKTPIKNG AVTIGTAOTG
(1Q) cvvdéeton pe To POAT KoL TO AUTEP COUPMVA LLE TN GYEC:

0=
1A

ZOUQOVA LLE TO TOPATAVED 1) LOVASL O LTopEL Vo oploTel ¢ eENG:
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U Evog aymyog £yl avriotaon 1Q 6tav dwoppéetar amd pedpo évroong
1A, evo gpappoletan ota dxpa Tov Taon ion pe 1V.

H oyéon (2.1.1) yphoeton eniong wg e&ne:

U

==
R

(2.1.2)

H tehevtaio avtr oyxéon ekppdlel 10 vopo Tov Qp, 0 omoiog Aéet Ot

U H évraon Tov pevpatog mov dtappést plo otodepn avrictaocn sival
avaroyn TG Taong mov QuPROleEToL 6TA AKPO. TNG.

Am6 tov 0mo (2.1.2) paiveton eniong 0TL 1 €vtaon Tov peOUATOS Elval ovTL-
oTPOQ®S aviAoyn pe TNV avtictaon (4Tov dlaTnpovuEe TNV TAGN OTO AKPOL TNG
otafepn}). AVTO PTOPOVLE VO TO SITMIGTOGOVLE OV GTO TPOTYOVUEVO KOKAMLLOL
Tov Zy. 2.1.2 Tomo0eT GOV E AVTIOTATES LLE OLOPOPETIKY| OVTIOTAON, £TOL OOTE
N debTEPT VO glvarl SIMAAGLO TG TPMTNG, N TPITN TPITALGLO TN TPMTNG K.0.K.
Anhadi R, =2 Q, R, =4 Q, R, =6 Q, R, =8 Q. Av tpogodotficovpe kabe pa
amd avTég TIG avtiotdoelg pe v 01 téon U = 8V Ba mdpovpie T1g petprioeig
tov [Tivaka 2.1.2.

Hivakxoc 2.1.2. Metproeic oto kOkAwuo. tov 2y. 2.1.2 yio U=8V

Avtiotaon R (Q) ‘Evtaon I (A)
2 4
4 2
6 1,33
8 1

Onog BAémovpe and tov [ivaxa 2.1.2, 6tav n avtictaon durhacidleTon,
N évtaon vrodwmhactaleton K.0.K. "o otabepn tdon to pedua eival Aourdv
avVTIOTPOP®G AVAAOYO TNG OVTICTOONG.
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TO ZYNEXEZ PEYMA (A.C)

O Noépog tov Qu pmopel va ypaet eniong kot o¢ eENG:

U=R"1I (2.1.3)

Avt 1 oyéon pog Aéel 0TL 1) TAON TOL EMKPATEL GTO AKPA OGS AVTIOTOONG
glvat iom pe to ywvdpevo g avtictaong eni TNV €VIaoT Tov PELUATOS TOV
dwppéel v avtiotaon. To yivopevo avtd Aéyeton emiong Kot TTMOON TAONS
7oL TpokaAgital 6To KOKA®UA o v avtiotaon R. [IpocéEte mdit Tnv moAL-
KOTNTa TG mtong taong U oto Xy.2.1.2, | onoia elvon t€T010, OGTE TO PELULAL
I va péet amod 10 «+» OTO «-».

Mo por dedopévn T g NAEKTPIKNG OVTIGTACTG LTOPOVLE VO OTEIKOV-
GOVLE TO VOUO TOL QU o€ pia ypapikn Topdotaon pe opfoymviovg aloveg. [a
T0 6KOTO avTd TonoBeTovpE TIG TIHEG TNG Thomng (o€ V) otov optlovtio dEova
KO TG TWHEG TG €VTOoNS TOL pevpaTog (o€ A) otov Katakopueo d&ova. o Tig
Tég tov [livaka 2.1.1 maipvovpe €161 ™ Ypapikn wopdotacn tov Xy. 2.1.3.

[Mapampodpe 6TL 6 TN TNV TTEPITTOON 1| YPOPIKN Tapdotocn eivar pio
evBeia ypappn. H khion avtg g evbeiag (dnradn o otabepog Aoyog U/T)
etvar ton pe v avtiotaon R (og Q).

2710 1610 oynpo oxed1dlovpe Le SLUPOPETIKO YPMLLOL KoL T YPOPIKN Topdi-
otaon mov aviioTowyet oe pa avtiotaon 1Q. Onwg eaivetor oty mepintwon
ot M kAlon ™ evbeiog ivon pikpotepn.
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2ynpa 2.1.3: Tpagixij ancikovien Tov Nopoo tov Qu (yo R=2Q ko1 R=19)

Ol GVGKEVEG KO Ol AVTIGTAGELS, Y10l TIG OTOTEG IGYVEL O VOLOG TOL L2l OVO-
palovtatl ypappikéc. H AEEn “ypoappukés’ avoapépetal akpidg 6To Yeyovog
OTL M YPOQIKY| TOPAoTaoT TAoTG — £VTaoNG Eivol 6TV TEPITTMOT QLT OTTG
010 Xy. 2.1.3, nhadn wa gvbeia ypoppn. Yaapyovv 0pmg 6Ty nAeKTpoTE)VIa
Kol p) YPORMIKA 6TolElLD, Y10 To OToio 0 VOHOG ToL QL 0eVv 16y VEL.

Edv yapd&ovpe éva dtdypoppo tTdong — £vaomng yio Eva pn YPopupkd ototyeio
EVOG KUKAMUOTOG 0ev Ba Tpokvyel o evbeior ypoppr, aALd pio KapmdAn, 0mme
avt Tov Xy. 2.1.4. Ot un ypoppikég cuokeLEG dev Exovy atabepn| avtictoon,
aAAG M avTioTaoN TOVG LETAPAAAETAL UE TNV EVTOOT] TOV PEVLLLOTOC.
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TO ZYNEXEZ PEYMA (A.C)

2ynjpa 2.1.4: Kaumoln taons — Evracns ui ypopuIkos 6toiyeion

» Mopaderypa 1

210 KOUKA®UO TOV GYNHOTOG 1 Adpma (Avyvio TupaKTOGEMG) £XEL NAEKTPIKN
avtiotaon R=440 Q kot tpopodoteitar pe tdon U=220V. Na Bpebei 1 Evraon
Tov pevpatoc I mov dappéet 1o KHKAmUA.
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Avon

Amd 10 vopo tov Qu, oxéon (2.1.2):

Amévtnon: H évtaon tov pebpatog I =500 mA

» Mapdaosrypa 2

210 KOKA®UO TOV CYNUATOC Hio NAEKTPIKN BepudoTpo Tpopodoteitat pe
tdon 220V kot aroppoed pevpa évraong 10A. Nao vrodoyiotel | avtictaon
™G NAEKTPIKNG OepudoTpog

Avon

Amo tov tomo (2.1.1) tov vopov tov Qui:

Aravrnon: H avtiotaon g Oeppdotpag ivor R =220
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» Mopaderypa 3

210 KOKA®UO TOL GYNUOTOG L0 NAEKTPIKT GVGKELY] (T.Y. Eva NAEKTPIKO
oidepo) éxel avtiotaon R=44 Q kot dwauppéetor amd pedua évraong [=2,5 A.
No vroroyiotel 1| téon U mov e@appoletan 6Toug akpodEKTESG TNG NAEKTPIKNG
GLOKEVTNG

Avon
Amd tov T0mo (2.1.3) g TTdoNG TAGNS TAIPVOLLE:
U=R-1=44Qx25A=110V

Aravrnon: H 16om otovg axpodékteg eivar U=110 V.

2.1.3 Eidikn avTioTaon

Onwg eimape mo ndvo, n avtictaon ekepalel T dvskoAia TOV GuVOVTH
0TO TEPAGHE TOV OO £vay ay®yd To NAekTpid pevpa. Eivar povepd tmg, 660
O PEYAAO Elval TO PKOG TOV aywyov, TO60 Ba avfdvel Kot 1 duekoAio Tov
oLVOVTA TO PEVUA Y1 VoL TOV Olacyioet. ' Etol n nAektpikn avtiotaom dtpopmv
AYOYOV KOTOCKELAGUEVOV amd TO 1010 VAIKO Kot pe TV 1010 dtotopr] avéhvet
000 0 ay®YOG tvat o HoKpOG. LVVOTTIKA:

Meyaio pkog ay®yov — peydin ovriotaon
Mikpo pkog ay®yov — PHIKPT| ovTicTOo1)
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Eniong n duokoAio mov cuvavtd 1o nAekTpikd peda Yo VoL TEPAGEL OO Lol
pikpn dtatopn| etvon peyokvtepn am’ 6,11 amd pio peydAn dwtopn. Mmopeite
Vo poVTOoTEITE OTL €00 cuuPaivet 0,TL kat pe Eva TAN00g Tov mePVAEL Ao Lo
nopta. Oco peyoldtepo 1o avoryud e, 1660 TePLeadTEPOL AVOp®TOL UITopOvV
va, TEPAGOVV GTO 1010 Ypovikd dtaotnua. ‘Etot, yia to 1610 vAKO kot yio 1o
010 punKog, 660 o PEYAAN Elvat 1) S1OTOUN TOV Ay®YOL, TOGO O LIKPY| Elval
N ovTioTOOT TOV. ZVVOTTIKA.:

Meyain dwtopn aywyod — pIKpN avtictacn
Mukp1] Swatop] ay®yod — peydin avrictoaon

H avtictaon pmg e€optdrot kot amd o 1010 T0 VAKS, amd T0 omoio gival
KOTOOKELOGIEVOG 0 aywyoc. Etot, 600 aywyol pe id1eg daotaoelg (.. 600
oLPUATO LE TO 1010 UNKOG Kot TNV d1a dtotoun), 0AAY KOTOUOKEVAGUEVO O
dapopeTikd VAKO, dev Ba £yovv v 1dwa nAekTpikn avtictaon. [ va ov-
YKpivOLLE TNV NAEKTPIKT OVTIOTAOT] SLLPOPETIKAOV DAMK®V YPTCLOTOOVUE
10 néyebog mov ovopalovpe 101K avTicTacn Kot cupPoAilovpe pe To p.

U E1wdwkn} avrictoon £veg VALK 0vOpRAleETAL 1] AEKTPIKY] OVTIGTAGT
OV TAPOVGLALEL v GVPUA 07T0 TO GCUYKEKPIUEVO VAIKO, TO 07010
éyel pikog 1 m kot dweropn) 1 mm?,

H &8 avtictoon petpiétat oe Q mm?/m.

SOUQOVO HE TO TOPATAVE 0 TOTOG TOL VITOAOYILEL TNV NAEKTPIKN avTioTOON
EVOG 0y@yoD 0o TIG YEMUETPIKES TOV JUOTAGELG KoL TNV EO01KN AVTIGTAGT TOV
VAKOU KATOGKELNG TOL etvat 0 e€Nc:

R=p- 2.14
P (214

O6mov p 1 €0IKN avTiGTOON TOL VAIKOD 68 Q mm?/m, £ 1O URKOC TOV GVPUOTOG
oe m, S 1 dwrtoun TOL GLPHATOG 6 mm? Kot 1) avtioTaon R mpokintet oe myL.
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Onwg phvnKe TOPOTAVE Y10 TV EVKOAID TMV VTOAOYIGU®MV YPTGUYLOTOIOVUE
Yy TV €101KTN avtioTaon (Ommg KAVOLE KO Yio TV TUKVOTNTO TOL PEVUATOC)
TO TETPOYOVIKA YIAMOGTA OVTL TA TETPOYOVIKO LETPO TOL EIVOL 1] KAVOVIKT
povada emeavelag oto Atebvég Zoomua (SI), yio 1o omoio 1 povdda £191kNg
avtiotaong eivairto 1 Q - m.

O mivaxag 2.1.3 deilyvel v €01KN AVTIGTACT SPOP®Y LAMK®OV, TOV XPN-
GULOTTOLOVVTOL Y10 TNV KOTAGKELT] OyOY®V :

Iivarxoc 2.1.3. Eidikn ovtictoon pepikayv viikwyv og Oepuorpaocio 20° C

Yo Ewuc avrioctaon p (2mm?*/m)
Xohkodg 0,0175
Apyvpog 0,0163
Xpuoodg 0,023
Alovpivio 0,03
XaioPag 0,10 éwg 0,25
Xv10o6iompog 0,6 éo¢ 1,6
Ydpapyvpog 0,958
Xpopovikeiivn 1,0
Bolopapo 0,055
Yevddpyvpog 0,061

Onwc eaivetat otov [Tivaka 2.1.3, T pikpdtepn €101k avticToomn p ToLpov-
o1alet 0 apyvpog (acnut) Kot akoAovBovv o YoAKOG, 0 YPLGOG Kot TO OAOVUEVIO.
O ypLoOG KO 0 APYVPOS AVIIKOVYV, MG YVOGTOV, 6T, EVYEVT LETOALA. AOY®
TOV KOGTOVG TOVG, YPNGLLOTOOVVTOL TOAD GTTAVIL KOt LOVO GE TOAD E1OTKEC
TEPUTTMGELS, Y10 TOPAELYLLOL GE EOIKA KAADI Y10t GUGTNLLOLTOL OVOTALPALYMDYNG
Nyov vyning mototntog (Hi-Fi).

O1 mep1ocOTEPOL AYOYOL OTIC NAEKTPOTEXVIKEG EPAPLOYES KATOOKELALOVTOL
amd yaAko, yioti £xel pikpr| avtiotaon kot eivol Tohd TnvoTEPOS amd TOV
YPLGO KO TO OGT L.
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To aAiovpivio otoryilet OMvOTEPQ, AAAE TOPOVGIALEL LEYOADTEPT) NAEKTPIKT
aVTIOTOOT Kot EYEL LIKPT UNYOVIKT avToyT]. XpNGHoToleitan Kuplmg OTIg EVAEPLEG
YPOUUESG LETOPOPAS NAEKTPIKNG EVEPYELNG, OOV TO. GUPUATO TOV AAOLULVIOV
TUALyovVTOL YOPp® 0md GOPUATA KATACKELAGUEVA Od YAAvPBa (ATtGdAL) Yo TV
evioyuon TG UNYOVIKNG avToyNg Tov ay®myov. Ot aymyol avtol gival yvmwotol
pe ta ayyakd apyikd ACSR.

2TIC YPOUUEG LETAPOPAS TOV NAEKTPIKOD SIKTVOV Kol 6T KAAMOLOL TOV NAE-
KTPIKAV EYKATACTAGEMVY EMAEYOVLE OY®YOVG UE LIKPT] OVTIGTOOT) TPOKEUE-
VoL VoL ELEavifouy 6Ta dKPO TOVG HIKPN TTMOGCT TAOTG KOl ET{ONG Ol ATMOAEIEG
EVEPYELNG VIO Lop@1| BepproTnTag (Yio TIC omoieg Oa (A GOV LE TNV EVOTNTA
2.3) va givar 660 yiveton pKpOTEPEG.

Avtifeta, 610 paTt TG Kovlivag, 6Tov NAeKTPIKo Bepprocipmva, KTA. EMOID-
KOULLE VOl (PN CUOTOIOVUE OVTIGTAGELG OYETIKA LEYAANG TIUNG. ZTNV TEPINTOOT)
QLT YPNCLULOTOLOVVTOL VAIKA - OTOG 1) XPOUOVIKEAIVT - TOV £X0VV HEYAAN
€01k avtiotaon. Ot aviiotdteg mov Katackevdlovtal Le avtd ToV TPOTO
YPNOUOTOL0VVTOL KUPIWG ¢ OeplovTiKd oTotyEia.

Mo ta nAextpovikd KVKAGHOTO, KOTAGKELALOVTOL AVTICTATEG UIKPOV LLE-
v€0ov¢, o1 omoiot ePLEYoLV AvOpaka Kot GAAC GTPOUATO VAIKOV. ‘Exet kabt-
epmOel £101KOG KMOOTKOG YPOUATOV KO YPOUU®V LE TOV 0ol0 pmopel Kaveig
va Bplokel TV TP TETOOV OVTIGTAGE®Y 6€ O, 210 Y. 2.1.5 eaivovton
SLAPOPOL TUTOL AVTICTUTAOV.

Oeppootdmg

Oeppid otoyeio
NAeKTPLKOD
Oeppoociomva

avtiotoon GOPUUTOS

petofAnTy
avTicToon GUPUOTOG

Zyjua 2.1.5: Aiapopor avticrdres
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» Mopaosypa 4
Na vrodoyiotel n avtiotaon evog yaAkivov aymyol punkovg 1000 m kot
datopng 10 mm?,

Avon

H 181k avtiotaon tov yodko0 oamd tov IMivaka 2.1.3 givar p=0,0175 Qmm?/m.
Ytov om0 (2.1.4) 10 uiKog tov aymyoL givar /=1000 m kot 1 dtotopn eivor
S=10mm?. Xvvendg 1 avtiotacn R tov aymyov givar:

2
1
R=p£:O,OI7SQmm 000m ~1.750
2
S m 10mm

Anavrnon: H avtictaon tov aymyob eivar R=1,75 Q

» Mapaderypa 5
"Evog aymyog alovpviov Eyet dtatopn) S=3mm? kot Topovotdlet avtictaon
R=1Q. No vroAoyiotel T0o PKog T0L oy@yov.

Aveon

H €101 avtictaon tov adovpiviov and tov Iivaka 2.1.3 givar p=0,03
Qmm?/m. Xt cvvéyeto and tov Tomo (2.1.4) AOvovpe ®g TPOG TO UNKOG:

R=p§:>£=SE=3mmZL2=100m
P 0,03 >-1M

m

Aravrnon: To pqxog Tov aymyov givar 100m.
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» Mopaderypa 6

Y& [0 NAEKTPIKT EYKOTAGTACT] TPETEL VO GUVOECOVUE dVO GVOKEVEG TTOV
anéyovv S00m pe évav aymyd Tov 1 avticTaot Tov 0gv TPEMEL va EETEPVA TA
3,5 Q. TTow etvar n eAdylotn SlaTop| TOL TPETEL VAL EYEL O AY®YOS, ALV KOTOL-
OKELOOTEL OO YOAKO;

Adony

H 18w avtictaon tov yoikob and tov Ilivaka 2.1.3 givoar p = 0,0175
Qmm?*/m. Xt cuvéyela amd tov Tomo (2.1.4) Mvovue og Tpog t dtotoun S:

R=p L —s=rL2
S R
Av 611 6Y£01 QLT OVTIKOTOGTICOVUE TN LEYIOTN EMTPETOUEVT AVTIOTAON

Ba Tapovpe TV EAAYIGTN SLOTOUN TOV UTOPOVLE VO YPNCUYLOTOU|COVLLE.

0,0175Qmm?* / m

=2,5mm’
3,5Q

S=¢2 —500m
R

Av ¥pNoUOTO GOV LE dtaTopun peyolvtepn omd 2,5 mm? 1 ovTicToo! TOV
aywyoL Ba eivon pukpdTepn omd 3,5 Q. Xvvenng:

Amavrnon: H ehdyiotn dtoropn] YoAKoD mov UropovLE Vo, XPTGLLOTO|GOVLE
givon 2,5mm?.

2.1.4 MerafoAn Tng avriotaong pe Tn BeppoKpacia

H tym mg avtictaong tov S1popov aywydv petafdiletat, étav aAidéel
Beppoxpaocio tovg. Lra pétarha (ekT0g eElayioTOV £EMPEGEMV EWOIKA KATAGKED-
acuéEVOV Kpapdtmv) 1 adénon g Oepuokpaciog Tpokaiel, OTwg avapépape
evtovotepn Bepukn kivnon T@v aTOH®V TOV KPLGTOAAMKOD TAEYLOTOG, LE
amotéAecpa To EAV0epa NAeKTpOVIA VO TapepTodilovTol TEPIoGHTEPO KATA
TNV TOPELN TOVS OVALEGO GTO ATOLO TOV LETAAAOV.
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Enopévoc:

4 H avriotacn TOV pETOAMKAOV ayOYOV 00EAVEL KATE KavOva pe TNV
avénon s Oeppokpaciac.

Y7dpyovv mepmtdoelg OUmG, mov cvpPaivetl To avtifeto. tov dvBpaka Kot
GTOVG TEPLGGATEPOVS NHLAY®YOVS (TTupitio, Yeprdvio), n avénon g Beppo-
Kpaoiag Onpovpyel Kot €dd mo Eviovn Beppukn kivnon tov atdépmv (avéa-
VEL TO TAGTOG TOV TOAAVIOGEMY TV atopwV). H evtovotepn, Opmg, kivnon
TOV ATOUMV TOL NUILYOYOV £YEL OC OMOTEAEG LA V. eEhevBepdvovTOL 0md TNV
eEmTePIKN TOLG 6TOPAdA TEPIGGATEPA NAEKTPOVIA. AvEAVOVTOL ONANOT, TO
eAevBEPO NAEKTPOVIO TOV NULOYWYOV KO EMOUEVMS UELDVETOL 1] AVTIGTOGT] TOV.

U H avrictaon Tov GvOpoKa Kol TOV TEPLCCOHTEPMOV NULAYOYDV, PEL-
@veton pg Ty avénon g Beppoxkpaciog.

H 18310mta avt) Tov HETIAL®V Kol TOV NUIOYOYOV, EXEL EQUPUOYT GTNV
Kataokevt Beppopétpwv. O €101KOG NUay®ydS 1) T0 KATAAANAO KPApLO PETAA-
Aov TomoBeteitan 6to oTéEAEYOG TOV BepopETpov. Me éva NAekTpIKd KOKAMLLL
HETPNONG EVOOUATOUEVO GTO OEPUOUETPO HETPIETOL GVVEYMG 1 AVTIGTOON
TOV €101KOV VAIKOV. H Tiun g avtictaong avtng yivetat £161 To PETPO NG
Oepuokpaciog Tov coOUUTOG, 6To 0moio ivar TomoBeTnéEVO T0 BepUdUETPO.

Av évag ayoyog £xet avtictaon R, 6tav n Oepuoxpoacia tov eivar 0, tote
n avtictaon tov R, ot Beppokpacio 0, diveton and  oycon:

R,=R, +a-(6,-0) R (2.1.5)

1

To a ovopdletor Oeppikog svvtereoTi|c avtioTaons Kot £xel povada to 1/°C.

2opeova e 6ca ginape Topamdve, o Bepkdc cuvteleoTnG elval O€TIKOG
OTNV TEPITTOON TOV HETAAL®V, 0QOV HE TNV adENON TG Beppokpaciog ovid-
VETOL KO 1) AVTIGTOON, KOl APVIITIKOS GTOVS NUoywyohs Kot 6ToV dvOpaxa,
aPOV Ue TNV Avod0 NG BepLokpaciog LEWOVETOL 1 AVTICTOOT).
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Ytov mivaka 2.1.4 divovtar ot Oeppikol GuVTELEGTEG OVTIGTAOTG OPIGUEVDV
vAkov ot Beppokpacio tov 20° C.

Livoxac 2.1.4. Ocpuikoc ovvieleotnc aviioTaoc

Yo Oeppkidg ovvrerestiig a (1/° C)
Apyvpog 3,7 x 107

XaAkog 3,9 x 107
Alovpivio 4,7 %1073
['pagitng -0,2 x 1073

» Mapadsrypa 7

‘Evog yaAkivog aywyog éxet avtictaon otovg 20°C R =1Q. Na vroloyiotel
N avtiotaon tov otovg S0°C.

Avdon

Ztov 10mo (2.1.5) £ovpe 6,=20°C, R =1€Q, 6,=50°C. Zvvenag:
R,=R, +a-(6,-0) R =1+0,0039 x30=1,117Q

Aravrnon: H avtiotaon otovg 50°C givon 1,117 Q

2.1.5 Aywyipornra

Eidape mapandve 011 ot aymyoi mapovstdlovy aviicTacn Gt por Tov nAe-
KTPIKOV pevIOTOG Ko 0o ynonikape £To1 vo opicovpe To néyedog Tng NAEKTPIKNG
avtiotaong. To 1010 povopevo propode va 10 00VUE amd ALY GKOTLE G
efne: kabe aymyog EMTPEMEL VoL TEPAGEL OO LEGO TOV UEYAAVTEPT 1) LIKPOTEPT
£VTOOT NAEKTPIKOD PEVILOTOG OVOAOYOL LE TNV NAEKTPLIKY] AYOYIROTTE TOL:
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U H évraon tov niekTpukov pevpatog wov Oo tepdcel amod Evav aymyo
Yo dgdopévn Thon eivar avaioyn pe TNV NAEKTPIKT] TOV AYOYIRHOTNTA.

H niextpikn ayoyipommra 1| amhd oyoypodtnto copfoAileton pe to ypappo
G ko, dnwg aivetal amd ToV OPIGHO TG, EIVOL TO AVTIoTPOPo TNG NAEKTPIKNG
avtiotaong. Aniaon:

® Oco peyoAdtepn ay@yotnTo £l VoS aywyos, TOC0 UIKPOTEPT OVTi-

0T00T TAPOVSLALEL.

® Oco pikpotepn ayoyoTta el vag oymyos, 1060 HeyolvTePN OVTi-

GTACT TOPOVGLALEL.

XPNOYOTOUDVTOS TOV OPICUO TG OY®YILOTNTOC, O VOLOG TOL QU YpapeTaL:

I 1
G= U°R (2.1.6)
H ayoyipémra G perpiétan o€ Cipevg (1S). Ipoeavag to 1S elvan to avri-
GTPOPO TOV ML
1S=1/Q=1Q"!
Av ot oyéon (2.1.6) aviikatactioovue v avtiotacn R and tov tomo
(2.1.4), n ayoypoémta evog aymyob punkovug £ kat dtatoung S Bpioketat amd
™ oyxéon:

g=L_15_5 (2.1.7)

OmoL K glvat 1) ELOTKY oy@YLROTNTO TOV VAIKOV Kot diveTat amd To avIicTpopo
g €W0KNG avTioTaong:

2.1.8)

1
K=—
p

H edwn ayoyipomta petpiétol o€ Sm/mm?
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» Mopaderypa 8

270 KOKAMUO TOL GYNLOTOG L0 NAEKTPIKT) GLCKELT TPOPOSOTEITAL LE TAGT
U=20V xot amoppoed pevpa évtaons [=10A. Na vroroyiotel 1 ayoypdnta
TNG GLGKEVTC.

Adon

Amo tov 10mo (2.1.6) g ayoypudmroc:

Tnv ayoyywémta propodpe va vroloyicovpe Kot Eupeca and tov tomo (2.1.1)
TOV VOOV TOL QU, PO TPMOTU VTOAOYIGOVUE TNV AVTIGTAOCT) TNG GLOKELNG:

Aravrnon: H ayoyydmra g cvokeung etvar G=500 mS.
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» Mapaderypa 9

Noa vroloyiotel n ayoydTnTo £VOC NYelov pe avtiotaon R=8Q.

Avbon

Ao tov 0mo (2.1.6) g ayoypdrog:

Anavrnon: H ayoypdmra tov nyetov eivor G=125 mS.

2.1.6 Mérpnon avrioTaoewy

H pétpnon tov NAEKTPIK®OV OVTICTAGE®V UTOPEL VoL YIVEL LE TPELS TPOTOVG:

1. pe opdueTpo (| TOAOUETPO)
2. pe PoATOUETPO KO AUTEPOUETPO

3. uE el0IKES O1aTAEELS (YEQLPES AVTIGTAGEWDV)
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To @plépeTpo civar Eva Opyavo T0 0molo TEPIEXEL Lo LIKPN prortapio Ko
000 akpodEKTEG. [l Vo LETPTIGOVLE TNV AVTIOTAON LG GUGKEVNC N EVOG
eEOPTALLATOG, GLUVOEOVLE TO GKPOL TOV LE TOVG OKPOIEKTEG TOV MUOUETPOV
Ommg 6t0 Xynua 2.1.6.

Zynua 2.1.6: Métpnon avrietdoems pe OUOUETPO

To moAlvpeTpo sivar Eva Gpyavo mov umopel vo AEITOLPYNOEL EiTE MG apTE-
POLETPO, €ite MG POATOUETPO, €lTE TELOG MG OUOUETPO.

H pétpnon avtiotdcemv pe PoATOUETPO Ko AumePOUETPO oTnpileTal 61O
vopo tov Qu, o omoiog cuvdéet Ta Tpia peYEON téom, Eviaon pevLOTOG Kot
avtiotaon. ‘Etol, 0tav égovpe v tdon kot v Voot Umopovpe and T GYEoT
(2.1.1) Tov vépoL TOL QU VO VTTOAOYIGOVUE TNV AVTIGTOON.

Mo va petpnoovpe Aowmdv v avTioTaon £vOg ovTIoTATn HE BOATOUETPO
KO OUTEPOUETPO, ONUIOVPYOVLE EVOL KOKAMLO TOV TEPIEXEL TOV OVTIOTATT KOl
pio Ty"| Kot GUVOEOVIE TO AUTEPOUETPO KOt TO BOATOUETPO, O™ PaiveTol
ota oynuata 2.1.7a o p.
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2ynjpa 2.1.7: Métpyon avrictacnys pe foITOUETPO Kal aUTEPOUETPO

Kat o1 dvo mopandve Tpodmol HETPNONG TOV OVTIGTACE®V LE POATOUETPO
Kot ApmePOUETPO €164 yoVV mhvTa Kdmoto ceaipa. Eite and v avéyvmon g
EVOEIENG TV 0pYavaYV, £lte aKkOpo amd TV entdpacn Tov Ba £xovv 610 KOKA®-
0L O1 ECMTEPIKES AVTIOTACELG TV 0pYavmv. Mia o akpipng pébodog yia
pétpnon tov oviiotdoewv yiveror dvvatn pe m Pondeia ewdikdv datdEemv
mov ovopdlovtat Yépupec. Ot yépupeg avtiotdoewv Ha pag anacyoAncovy
GTNV EMOUEVT] EVOTNTOL.

Avakepalaiwon

® H nlextpikn avrtictaon ekppalel T SVCKOAIN TOL GLVOAVTIA 1| POT} TOL
NAEKTPIKOD PEVLOTOG Y10l VO, TTEPAGEL OO £VOV Ay ®YO.

e H évtaomn tov NAeKTpIKoy peOUATOS GE VA YPUUUIKO GTOLYEID NAEKTPIKOV
KUKADPOTOG ivat avdAoyn Tng Tdons mov epapuoletal 6Ta AKpo TOL
oTotyelov Kol avTIGTPOPMOS OVAALOYT TNG AVTIGTOGNG TOV.

e H avtiotaon evog ayawyov givat oviAoyn Tov PKOVG TOV KOl OVTIGTPOPMGS
avaAoyn g S10TOUNG TOL.

e H avtiotaon tov HETOAMKOV ay@ydv avcavel KoTd kavova e Ty avénon
g Beppoxpaciog.

® H £1dum avtiotaon e€aptdtal amd to VAKO Tov aywyov. Ta vAkd pe
TN HIKPOTEPT E0IKN avTioTaom eival KaTd GEPd 0 ApyLPOS, 0 YOAKOG, O
YPLGOG KOt TO AAOVUIVIO.
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® Ayoypdmra gival To avTioTPoPo TG NAEKTPIKNG OVTIGTOOTG KOl E101KN
ayOYLOTNTO TO AVTIGTPOPO TNG EOIKNG AVTIGTAONG.

® H ntoon tdoemg oe éva ototyeio elvatl avaioyn tng avtictaons tov
GTOLYEIOV KOl TOV PEVLATOG TTOL TO JAPPEEL.

Nivakag ZuppoAwv kai Movadwv

Méye0og Xoppoiro Movaoa

HAextpun avtiotoon R Qu (1Q)
Edwn avtiotoon p 1 Q mm?m
HAextpum ayoyipudmta G Zipevg (15)
Edwn ayoyudtta K 1S m/mm?

Epwrnoeig

1. TTo¥ ogeireton n avtictoon mTov Tapovctdlovy o1 HETAAAMKOL oywyol o)
dtéAevoN TOL NAEKTPIKOD PEVIATOG;

2. TTow amd ta dvo €xet peyaddtepn avtictoom: o NAEKTPIKT AGUTA 1) TO
KOAMI0 TNG NAEKTPIKNG EYKATAGTACTG TOV TV TPOPOOOTET;

3.1lmg opileton  povada g NAEKTPIKNG OVTIGTOONG;

4. Mg v 1010 téon U tpo@odoTtovpe TpdTo o AGUTo A Kot 6T GLVEXELD
éva NAextpikd oidepo Z. To oidepo Exel pikpdtepn avtictacr and
Aduma. ITola cuokevn Bo amopPpPoPNGEL TEPIGGOTEPO PEVLLOL KO Y10TL;

5. Tpo@OSOTOVLLE [0l YPOLLUIKT] NAEKTPIKN CLCKELN TPATA pE pia Tdon 110
V ko ot ovvéyeta pe taomn 220 V. T1ote Ba tepdoel meptocOTEPO PEvLLL
amd TN GLOKELN;

6. Av o€ [0 YPOUUIKY] NAEKTPIKT] CLGKELT OUTAOGLOGTEL TO PEVULA TTOL TN
dlappéet, 1o Ha petafindel n TTOON TAGEMS GTA AKPO TNG;

7. Abo cvokevég dtappéovtal omd TO 1010 PEVUD, EVD EXOVV OLUPOPETIKES
avtiotdoels. [Town cuokev Tapovclalet peyoldTEPT O1OPOPA SVVOULKOD
oTO AKPO TNG: VTN TOL EXEL LEYAAVTEPN, 1] AVTH TOV £YEL LIKPOTEPN
avTioToon;
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8. AVo ybAkvol aywyoi Tov 610V piKovg Eyovv dtatour 1,5 mm? o évag Kot
2,5mm? o dAlog. ITolog aymydc éxel pukpotepn avtictaon;

9."Evog aymydc amd yohkd kot £vag aywyog amd aAovpivio £xouv Tig 101eg
dwnotdoets. [Tolog aywyoc £xel peyoldTepT OVTIOTOON KO TO10G LLEYOAD-
TEPN AYOYILOTNTOL,

10. Av kOyovpe éva petadlkd coupua otn péomn moéoon Ba eivar 1 avtictoon
TOL KAOE KOUpaTion Tov Bo TpoKOWYEL GE GYEGN LE TNV AVTIGTACT) TOL
apyKoH GUPLOTOG;

11. T1ote £xel pion AGUTO, TUPOKTMOGEMS LEYOADTEPT OVTIGTOCT: OTAV €lvat
avappévn 1 otav etvan ofnot; [lote £xer peyaldrepn ayoyipndtmra;

12. T16te ol AQumo TupaKTMGE®MG TOL TpoPodoTeital e otabept| Tdomn amop-
POPE TEPIGGOTEPO PEVLLOL: ALUECHS LOALG OVAWEL 1} LETA OO LEPIKE AETTTAL;

AoKnoEIg
1. Na petatpamovv ta 2,5 kQ og Q ko ta 5500 Q o kQ.
Am. 2500 Q, 5,5 kQ

2. Mo Adumo Topoaktoceng £xel avtiotacn 500 Q ko pgvpa Asttovpyiog
0,5 A. ITow glvai 1 téon mov epappoleTor GTa AKpa TG,
Am. 250 V
3. M niektpikn Beppaotpa tpopodoteiton pe Taon 250 V kot amoppo@d
pevpa SA. I1oéon etvar ) avtictaom g;
Am. 50 Q

4."Eva. Oepuovtiko copa £xet avtiotaon 20 Q kot cuvdéeton og taon 110
V. Na vroAoyiotel 1 évToon ToV pEVUATOS TOV ATOPPOPEL.

Am. 55A
5. To copa g Acknong 4 cvvdéetal Topa og taon 220 V. [Toco Oa peta-
BAn0Oet  évtaom tov pedpoTog Kot yoti;
An. Oa dumhaocwaotel: 11 A
6."Evag yéAkvog aymydg éxet unkog 7 km kot dtoropn) 35 mm?. I1oon avti-
otoon £xet; (Alvetan p=0,0175 Q mm?/m)
Am.3,5Q
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I1.

12.

13.

14.

. Na vroroyiotei n dtotopn evog aymyov amd alovpivio pe prkog 7 km,
nov wapovolalet avtiotoon 3,5 Q. (Atvetar p=0,03 Q mm?*/m)

Am. 60 mm?

. ZUYKPIVETE TIC OVO TPONYOVUEVEG TEPITTMOELS TMV OIOKNGEMV 6 Kol 7.
Y mola 0o TIC SO TEPUTTMGELS YPNCIUOTOMONKE TEPLGGOTEPO PETAALO

(o€ OYKO) Y10 TV KOTUGKELT] TOV ay®YoV;

Am. Oykog yahko¥ / Oykog adovpuviov=7/12

. Na vroroyiotel | ehdyiotn dtotopn] evog aymyol amd aAOVUIVIO PHKOVG
20km, av 1 avtiotaot| Tov dev mpénetl va vrepPaivel ta 20 Q. (Atvetan

p=0,03 Q mm?/m)
Am. 30 mm?

. H yéAxwvm meptéMén evog petacynpatiot £xetl avtiotaon 10 Q otovg
20°C. No vrohoyiotel n avtiotoomn g tepteMEng o Beppokpacio Aet-
tovpyiog 70°C. (Oeppikodg cuvtedestnc avtiotaong yaikov 0=0,004 /°C).

Am. 12 Q

H mepéMén evoc kivmmpa €xet avtiotaon 50 Q otovg 20°C. Eve o kivn-
TNPOG AEITOVPYEL, LETPALLE TNV OVTICTOOT TOL TVATYLOTOG Kol Ppickovle
g etvar iom pe 60Q. Na vroloyiotel 1 Oeppokpacio Aertovpyiog Tov
Kvntpa. (Oepukdg ocvvteleotg avtiotaong a=0,004 /°C).
Am. 70°C
Noa vroAoyiotel n ayoypotnTa e Oeppaotpag e doknong 3.
Am. 20 mS
Mia nhektpikn cuokevn Exet aywyodtta S0 mS kot cuvoéeTan og Tdo
110 V. No vroAoytotet 1 évtaon Tov peOOTOS TOV amoppOPd.
Am. 5,5 A
ITéon givon 1 €181k aywydTo Tov adovpwviov (p=0,03 Q mm?*/m);
Am. 33,33 S m/mm?
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Evérnra 2.2
Kavoveg kai emiAuon NAEKTPIKWY KUKAWHATWY

“A1dakTikoi oTo)o!1”

Me tn pelétn Tig evoTnTas avtis o1 ualdntés Oa civail os Oéon:

® ya daTLIADVOVY TOVS KOVOVES Tov Kipkwg Kot va. Tovg epapuoiovy atnv
EMIAVON NAEKTPIKOV KOKAWUATWV.

® va v0l0YiIlovY THV 1GOODVOUN OVTIOTOCH VIO AVTIOTATEIS TTOD GUVOEOVTUL
g€ GEIPa. ) TOPalinia.

® va voloyiovy Ty 1600VVOUT TNYY VIO TNYES TOV GLVOEOVTAL GE GEIPT,
N wopalinia.

® vo avayvwpilovy Tov¢ pOOCTATES KOL TO. TOTEVOIOUETPO, KAl VO, Yyvwpilovy
OV YPHOIHOTOIODVTOL.

® v emAvovy obvBeto Kvrkdouaro ypnoiporoidvias o Gempnuo oo Ofeviv
Kai1 to Beawpnuo s vrépbeons (n emaiiniiog).

® va yvpilovy TIG NAEKTPIKES YEPUPES KL TS YPHOLUOTOLOVVIUL YL TH

UETPNTN OVTITTATEDV.
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2.2.1 0 vopog Tou Qp o€ MARPES KUKAWHA

Xmv mponyovuevn evotnra eetdoape To vopo tov Qu epapuolovrog o1d-
QOpEG TAGELS oTa GKpa VOGS avTIoTaTn. Tdpa Ba e€etdoovpe TdS epapuoletol
0 VOLOG TOVL QU 6€ £va TANPES KOKAMLOL.

Zynpa 2.2.1: Nopog tov Qu o mhjpes Kikiwpa

‘Eocto 011 éyovpe to KOkAopa tov oynuotog 2.2.1a, oto onoio 1 HEA g
nAektpkng myNg ivar E. ZOpomva pe Tov 0piopo mov dDOCAUE GTHV EVOTN T
1.3, n HEA givan iom pe v moAikn téion g mnyng 6tav ovtn o dappéetal
amd pevpa. Otav Opmg amd v Ty OEPYETOL NAEKTPIKO pedpa, aVTd GLVAVTE
070 TEPACUA TOV pio NAEKTPIKN avTioToot, OTmg o GuVaVTOVcE Kot o€ KAOE
Ao aymyo. ['a mapdaderypo 6to NAeKTPIKO ototyeio Tov Xy. 1.3.5 ta Oetikd
KOl apvNTIKG 10VTo KOTd T 01EAELOT TOVG OO TO £vol NAEKTPOOI0 GTO GAAO
00 CLVOVTHGOLV TNV NAEKTPIKN AVTIGTAGT TOV NAEKTPOADTY.

U H avrictaon mov cuvavtd To NAEKTPIKO pedpa Katd TN o1€Aevon)
TOV U0 TO EGOTEPIKO TNG NAEKTPIKIG TNYNS OVORALETOL EGMOTEPIKT)
avTicTaon TG TNYNS.

H eocotepikn avtiotaon g myng cvporileTon e TO YPAUUOL T.
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10 Zy. 2.2.1P oyedrdlovpe T0 nAekTpikd KOKA®UO TG TNYNG KOl TOV OVTIGTAT
AopPAvoOVTOG LITOYN LOG KoL TNV ECMTEPIKT ovTioTooT ¢ Tyng. [Ipocétte ot
1000 0 avtiotdg R, 660 Kot 1 ecmTEPIKN OVTIGTOOT TNG TNYNG T, dlappEovTaL
amd 1o 110 pevpa I ZOpewva e 10 vOpo tov QU Kol GLYKEKPLUEVA amd T
oyxéon (2.1.3), n mtoon téong U otov avtiotdrn R, onladn n niextpikn téon
and to onueio A péypt o onueio B givan:

U,=U=R"1I

Me avdroyo TpOTO 1| TTMOGT TACTG U TOV TPOKAAEITAL 0T TN POT| TOV PEV-
potog péca amd Ty Ty, oniadn 1 tdon ond to onueio I' puéypt to onpeio
A diveton amd ) oyxéon:

U,=u=r-1

Ao to Xy. 2.2.1B pmopovpe vkoAd v SOVUE OTL | NAEKTPIKY| TAoT ot TO

onpeio I' péypt 1o onueio B eivar ion pe v HEA g mnyng E:
U,=E

H d10popd duvapkod dpmg avapesa 6e 600 onueio evOg KUKADOUOTOG, OTmG
ta I' ko B, mapapéver ) idia, ite akorovOncovpe to dpdpo I'B péow g
HEA, &ite 10 dpopo I'AB péow tov avriotdoewv R ko r. 'Etot pe gpappoyn
tov tomov (1.3.2) maipvoope:

UFB:UFA+UAB:u+U
E&iomvovtag ta debtepa péAN tv 600 TeEdenTaimy oxEcE®mV TPOKVTTEL O
YEVIKOG TUTOG:

E=U+u (2.2.1)

KO [LE OVTIKOTAoTOON:
E=R-I+r-I=I(R+r)=I-R,

Av Moovpe v tedevtaia oyéon g mpog L:

I_E

= 22.2
R+r ( )

E
Ro)\

ZOUQOVOL LE TO TOPATAVED AOUTOV KOTOA)YOVUE 6TOV 0kOAOoVOO YEVIKO KavovaL:
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(2 X¢ éva KAEWGTO KOKAONO, TOV OTOTELEITAL 0T6 TNYY] E6OTEPIKNG
avtiotaong r ko avrictaon R, To pevpa mpoxkvmtel av drpécovpe
v HEA ™™g anyfg pe T ovvolKi] avTioToon TOV KUKADNOTOG
R =R+r.

H oyéon avt ekppdlet To vopo tov Qu oe éva mApeg kKokAopa. A&ilet
QKOO VO TOPOLTYPICOVLE GLVYKpivovTog o oyfuata 2.2.1a kot B Tog 1 mo-
Mk tdon g Tyng eivan n tdon U, . = U. Advovrtag ™ oyéon (2.2.1) g
npoc U Kot avTikafioT®dvTag TNV TTMoN TACENMS GTNV ECOTEPIKT| OVTIGTOON
Taipvove Tov TOTO OV HOG OIVEL TNV TOAKY TAo™M oG IyNS, OTAV aVTh
dlappEeTaL amd PELILAL:

W=lg=i-ll (2.2.3)

H nAextpeyeptikn) dOvaun g Tnyng Kot 1 E6MTEPIKN TNG ovTioTaon givot
otabepd peyéhn, ta omoia yapaxtnpitovv v mnyn. H moAiikn tdon dpwme,
petafdAaletal pe to pevpa Omwg detyvetl ) oxéon (2.2.3) ko yiveron ion pe mv
HEA povo, 6tav to xokAmpa etvor avorytd, 0tav OnAodn 0ev pEet NAEKTPIKO
peopa (1=0).

2.2.2 Kavoveg NAEKTPIKWY KUKAWHATWY

2NV TPONYOVLEVT] TOPAYPAPO EIOAUE TMOG WTOPOVUE VA AVOADCOVE £VOL
TN peg KOKAOMO e TO VOO Tov Q. Ta nAekTpikd KukAGpHOTA OUOS givol
TOALEG OPEC GVUVOETO (OTTMC Y10, TOPAdELY O, 0VTO TOL Xy. 2.2.2) Ko deV givat
e0koAo va Ta eEetdloovpe povo pe to vopo tov Qu. I'a to Adyo avtod Ba yvo-
PIGOLLLE GE QLT TNV EVOTNTO TOVS KOVOVEG TTOL HaG BonBolv va avaivcovpe
tétola ovvoeTa KukAdpata. Ot Kavoves avtol eivat yvooTol o¢ KavOveg Tov
Kipyooe (Kirchhoff). [Ipwv mpoywpncovpe Ba opicovpe tovg KAAdOVS, TOVG
KOopPovg kot Toug Bpoyovg evog KUKADUATOG.

U Ta tTpfpote T0v KUKAOROATOG TOV dpPEOVTaL 0t To id10 pedpa
ovopalovton KAdJot T0V KUKAONOTOG,

INo mapdderypa, oto Xy. 2.2.2 ta tuipata AB, BI, BA, I'A kot TA anote-
AoVV KAGOOVG TOL KUKAGNATOG. AvTifeta To Tunpa Tov KukAdpoatog AAT dev
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elvar kKAG60G Yot amd to Tpuo AA diEpyetar pedpa L, evedr and to tunpa TA
dEpyetar pedpa I .

U Ta onpeio, 610V 6VVOEOVTOL TEPLGGOTEPOL ATO HVO KAGOOL EVOG
KUKA®NOTOS, OVORALOVTOL KOH01 TOV KOKADONATOG.

Mo mapdderypo to onueio A, B, T, kot A tov Zy. 2.2.2, mov 610 kobéva
ouvdéovTatl TpeLg KAAOoL, eivat ot KOUPOL TOV KUKADUATOC.

U Mo kAigrot) dradpopn] amd KAAS0VGS, TOVG 07TOI0VS GLVAVTANE pio
KOl povo @opd, av EeKivijoovpe ol £va GNUEI0 TOV KVKADNOTOG
KOl EMGTPEYOVUE 6TO 1010 onpueio, AEyeTOL fpdyoc.

H AéEn ‘Bpdyoc’ onuaivel Onid kot dev Exet kapd oxéomn He toug Bpdyyovg
TOV OVOTTVELGTIKOV LOG GUGTIHOTOS. XTO TOPASELYHa TOL Xy. 2.2.2 01 S100pOUES
ABAA, ABI'AA, AATA, BI'AB &ivar Bpoyot.

21 cvvéyeln Tapovctdlovpe Toug 600 kavoveg Tov Kipyoo.

Zynua 2.2.2: XovOeto niektpino kokiopua
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2.2.3 Mpwrog kavovag Tou Kipxoeo.

Ag vmoBécoupe OTL Exovpe TO TUNHA STKTVOV VOpevons tov Zy. 2.2.3. Eivan
QOvEPO OTL OGN TOGOTNTO VEPOD PTAVEL 6TO onueio B amd to coiva AB, Oa
npémet va eOyet gite and 10 coinva B eite amd to cowinva BA. Kt avt6 yori
oto onueio B ovte yhvetar, addd ovte TpootiBeTon vepod.

Zyiua 2.2.3: Poij vepod o€ 0ikTv0 0IpEvoems

2ynjpa 2.2.4: Koufog yio. tny epapuoys Tov mpatov kavovae tov Kipyop
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To 1610 cvpPaiverl kat pe o NAEKTPKO pedpa o€ Eva KOUPO NAEKTPIKOV
KuKA®potog. Emetdn, onwg eidape oty evotnta 1.2, 10 nAeKTpKd @poptio
OEV CLGGMPEVETAL GE KOVEVO OTUELD EVOG KAEIGTOV KUKADUOTOC, TO POPTIO
oL gloépyeTal kaOe devtepdrento otov KOUPo O Tov KuKAGUATOG (XY 2.2.4)
Oa eivar 100 pe avtd oL eEpyeTat. AedopEVOL OTL TO NAEKTPIKO POPTIO TOL
TEPVAEL GTI LOVASO TOV YPOVOL SIVETAL Ad TNV £VTOOT] TOL PEVUATOG, QLT
ONUOiVEL TOG ) GUVOAIKY| £VTALOT PEVLOTOG TTOL EIGEPYETOL GE Eval KOUPO elvan
iomn pe ™ ovvolkn évtaon mov e&€pyetan. Epappolovrog avtn v apyn otnv
nepinton Tov Xy. 2.2.4 TPOKVLTTEL 1] GYEON:

[ =1L+1

Ievikevovroc:

U To dOporopa 6LV TOV EVTAGEMV PEORATOS TOV ELGEPYOVTUL GE £VA
KOpPo wovTor pe To GOpocHa TOV EVTAGE®V OV EEEPYOVTAL OTTO
Tov Kopfo.

"Evag GAA0g TpOTOG VO YPAWOLLLE TNV TOPOTAVE® GYECT Y10 TO, PEVLLOTO, TOL
2y, 2.2.4 glvar va g€povpe OAOL TO, PELILOTO GTO TPMTO HELOG, dNAOON:
[-L-1,=0
Av Bepnoovpe Lomov BeTIKEG TIG EVTAGELS PEVLOTOG TTOL POAVOLY GE Evav
KOUPO Ko apvMTIKES TIG EVTAGELS TOL PEVYOLV OO TOV KOUBO 0 TPATOG K-
vovag tov Kipyoe dtaturdveton kot og ENg:

U To aAyeppukéd GOpoIopa TOV EVTACE®V PEORATOS TOV GVYKAIVOLV GE
évav KOpBo NAEKTPLKOY KUKAMPOTOGS EiVaL IGO0 pPE TO PNdév.

O kavévag avtdg ovopaletor Kot vopog peopatov tov Kipyoo.

2.2.4 Acutepog kKavovag Tou Kipxoeo.

O odebtepog kavovag Tov Kipyoe avapépetor otoug Bpodyovg evoc KUKA®-
patog. Onwg eidape mapondveo 610 amdod KOKAopa tov Xy. 2.2.1B, to onoio
amoteleiTon amd Evav Kot Lovo PBpoyo, woyvel  oxéon (2.2.1). H oxéon avtm
LGYVEL YEVIKA Y10 OTTOL0INTOTE PPOY0 EVOG KUKADUOTOG LLE TNV TAPOKAT® dloi-
TOM®OO™N oL amoTeLel TO 6€VTEPO KAVOVA ToL Kipyoo:
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U To alyePpié a0porspo TOV NAEKTPEYEPTIKAOV SVVAREWMY EVOG Bpo-
Y0V gival ico pe To alyefPIKO GOPOIoHA TOV TTOGE®V TAGS GTOVS
KAGO0VG TOV Bpoyov.

Zynua 2.2.5: Bpoyog yia. Ty epappoyij Tov oevtepov kavova tov Kipyop

Oa eQupPUOGOVLLE GTN GLVEXELN TOV KOvOvVa avTtd 6to Bpdyo Tov Xy.2.2.5.
Ievikd otV g@appoyn Tov debtepov kavova tov Kipyoo yperaletor va kd-
voupe to akoAovBo Brjpara:

1. Znuetdvovpe avbaipeta T opd TOV PELUATOV G KAOE KAGOO TOV K-
KAdpoatog. Avtd yivetal emeldn dgv pmopovpe mdvta vo yvopilovpe amod
TPV TN EOPA TV pevpdtov. Edv n mpayuatiky eopd tov pedpatog eival
avtife amd o oL £xovpe VIOBEGEL, M TIUN TOL PELUATOS TTOV Bl
TPOKVYEL, OTOV AVGOLLLE TO KOKA®MA, Oa gfvot apvnTik).

2. Emiéyovpe avBaipeta m @opd mov Ha datpéEovpe To Ppodyo. Xto Xy.2.2.5
emAEEANE TN POPA TOV SEIKTAOV TOL POAOYLOD.
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3. £T00G LTOAOYIGHOVG LOG TOIPVOLUE BETIKES TIG NAEKTPEYEPTIKEG OVVALELS
TOV TNYOV TOL TEVOLV VO TPOKAAEGOVV PELLLA GTNV KATEVOVVGN TNG
Qopag dtarypagng Tov Ppdyov kot apvnTIKEG 00ES £xoLV avTiBeTn POpPaL.

4. Avtiotolyo maipvovpe BETIKEG TIG TTOCELS TACTC GTOVG KAAOOVE TOL T
pevpOTd TOVG EYouV TNV 110 POPE pe EKEIVT TNG POPAS dLyPOPT|G TOV
Bpoyov kot apynTikég 00Eg Exovv avtifeTn PopdL.

‘Eto1 670 Bpoyo tov Zynuatog 2.2.5 n nhektpeyeptikn dbvoun E, Oa £xel
BeTikd mpdonpo yati teivel va TpokaAécel pedpa Katd T Popa dlarypapng Tov
Bpoyov, evd n HEA E, Ba €xet apyntikd mpdonpo yioti teivel va tpokaiécet
pevpa kotd v aviibem @opd. Eniong o1 ntwoeig taong U, =R 1, U=R.L,,
U,=R I, 6a &xovv Betiko mpoonpo, eve n wrwon taong U =R I, Oa £xet apvn-
TIKO TpoOSN 0. Me Tov TpOTO avTd amd TNV EQOPLOYN TOV SEHTEPOL KAVOHVA
tov Kipyoe maipvovpe m oyéon:

E -E=-IR +L R +LR +1 R,

Av Kdmo10¢ Bpdyog VOGS KUKADUATOG deV TEPLEYEL NAEKTPIKY TNYN, TOTE OTN

0¢on g HEA onueudvovpe 1o undév.

O debtepog Kavovag AdyeTan Kot vopog Tasemv tov Kipyooe.

2Zyijpa 2.2.6: O dcvtepog kavovag Tov Kipyop ue Tig molikés Tdoels Ty angyov
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O xavovog avtdg pmopel va Tapet Kot o GAATN Lopoen, oV avti yio Tig nAe-
KTPEYEPTIKEG OLVALELG BEPTCOVUE YVOGTES TIG TOMKEG TAGELS TOV TNYDV.
Ag dovpe Yo Tapdostypa to Bpodyo tov Xy. 2.2.6. H epappoyn tov devtepov
Kavova tov Kipyoe pe m @opd darypagng mov eaivetol 6To Gynpa oG divet:

-E +E=-rl +rL +RI+R],

H oyéon avt pumopel va ypagel kot og e€ng:

-(E,-rl)+E,-r)=RIL+R]I,

Tavtdypova Eyovpe Tig 6YEGELG TOV HIVOLY TNV TOAKT| TACT TMV dVO TNYAOV

ovpe®VA pe tov TouTo (2.2.3):

Ul - El o rlIl
Uz - Ez - rzlz
AVTIKOOIGTOVTOG TO{PVOLLE [0 EVOAAUKTIKY LOPPT) TOV dEVTEPOV KavOVaL

tov Kipyoo:
-U +U,=RL+R, I,

Me avt) ™ popen o devtepog kavovag Tov Kipyo dtatvndveton g e€Ng:

U To aryeppikd aOpoicpa TOV TOMKOV TAGEMV TOV ANYAOV 6€ £V,
Bpoyo eivar ico pe To alyefpiké aOporopa TOV TTOGEMV TAONG
6TOVG KAMAOOVG TOV Ppoyov.

O1 V0 JTVTTAOGELS £V TPOPAVADS 1I00OVVOLLES KOt 01 101EC GLUPATELS ™G
TPOG TO TPOCTUO TOV TAGEMV £E0KOAOVOOVY Vo 1IGYHOVV.

2.2.5 Zuvdeopoloyia avrioTAoEwy o€ oEIpd

Aépe 6tL OVO N TEPIOCOTEPOL AVTIGTATEG KO YEVIKA GTOLYEID EVOC KUKAD-
LOTOG GLVOEOVTAL GE GEPA, OTAV TO TELOG TOV TPADTOL GTOLYEIOV GLVIEETAL
HE TNV apyn TOL 0eVTEPOL K.0.K., ETCL MOTE OO T GTOLYELD VO OlappEovTat
amd 1o 1010 pevuaL.

4 X1 ovvoecporoyio avTIGTAGEMVY G GELPE OLES OL UVTIOTAGELS Orap-
péovtal amo To idwo pevpa L.

[Mopddetrypo cUVOESN S KOTAVOADTOV GLVOEIEUEVOV GE GEP elvar Ta, Aa-
UTAKLOL TOV YPLOTOVYEVVIATIKOV dEVTIPMV.

— 112




TO ZYNEXEZ PEYMA (A.C)

210 Xy. 2.2.70 mévte avtiotdoelg cuvocovtal o€ oelpd. H apyn e npmtng
avTioTaoN G GLVOEETAL e TO BETIKO TOAO oG TNYNG oLVEYOVS TAONC LLE OlLE-
Intéa eomtepikn avtictaon (r=0), evd to TEAOG TNG TEAEVTOLNG AVTIOTAOTG
GUVOEETAL LLE TOV OPVNTIKO TTOLO TG TNYNG.

2ynpa 2.2.7: (@) Avticrdoels o€ aeipd. () Ioodvvaun avriocraocn

e KaOe po amd TIC AVTIGTAGELS TPOKOAEITOL L0 TTOOT TAGTS COUPMVOL
ue ™ oxéon (2.1.3). Ot tdoeig dnAadn ota akpa Kabe avtiotaong Oa sivol:

U =R, 1
U,=R, I
U,=R, ]I
U,=R,]I
U, =R, 1

2Ooppova pe 1o 0gbtepo kavova tov Kipyoe pe mm @opd dtoypagng mov
eaivetot 610 Zy. 2.2.70 10 4OPOIGHO QVTOV TOV TTOGEWY TACEMS 1GOVTOL UE
v HEA E ¢ mmync:

E=R I+R,I+R,I+R I+RI=(R,+R,+R,+R,+R)I

BAémovpe Aowmdv Ot dtov Exovpe TOAAES AVTIGTACELS GUVOESEUEVES OE
o€lpd, avTEC UTOPOHV VO, OVTIKATAGTOOOVV oo [ 160OVVAUT OVTIGTAOT
R ,, n omoia Oa dwappéetar amd o 810 pedpa kot B éxel ota dkpo TG TV
01 T@om pe To GVVIVAGHS OAWV TV avtioTdcewV (Xy. 2.2.7p). H 1codvvaun
avtioTaon 1ovTal He To GOpotoua OAMV TOV AVTICTAGE®MY. TNV TEPITTOON
oV Xy. 2.2.7 épovpe:

R,=R, +R,+R, +R, + R,

O Kovovag AoV Yo T GUVOEST OVTIGTAGEMY GE GEPA €tvat 0 €ENG:
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U 'Otav cuvosovpe avTioTdoEls 6€ 61pd 1] 16000vaun avVTicTAO Eival
ion pe 10 GOpoIoRA OLOV TOV ETPEPOVS UVTIOTACEMV.

Koatd cvvénela, otn cuvoesporoyia oepdc n 1codvvaun avtiotaon givol
REYAAVTEPY OO OAES TIC EMUEPOVS OVTIOTAGELS.

H ohwn ntdon tdoewg U, oto dKpo TOV GUGTHHOTOS TV OVTIGTACEDY
(avéapeca ota onueia A kol B oto oynua 2.2.7a) giva:

Uok:U1+U2+U3+U4+U5

And TV mponyovuevn oyéon npokvmTeL 0TL N oAkN Téon U ota dkpo,
TOV GUOTNHOTOG KATAVERETOL (LOPALETOL) GTOVG EMUEPOVS KATUVOAMTEGS,
avdAoya LE TNV avTicTOoT) TOVC.

21V 1K TEPITTOON, OTOL GLVOEOVTAL GE GEPA V IGEC AVTICTAGELG TOV
N kB o eivar ion pe R,  16oddvoun avtictaon divetal cOUQVO [LE TO.
TOPATAVE® OO TN oYEoT:

R,=v-R (2.2.4)

21 ovvdesporoyio GEPEG, oV Yo KATO10 AOY0 S10KOTEL | GLVEYELD TOV

KUKADUOTOC VOGS KOTAVOAMTN (0 yio TapAdety Lol Kol Eva ATkt Tov ypt-

GTOVYEVVIATIKOV dEVIPOL), 1) TPOPOSOGIN OAMV TMV KATUVIAMTOV SIOKOTTETOL
YTl To KOKA®UO PHEVEL OVOLYTO, OTTOTE OE OLOPPEETAL TG PEVLLAL.

2.2.6 Mrwon TaGoNg KATA PKOG TWV PEVHATOPOPWY AYWYWV

g évo KOKA®UO, EKTOG OO TIG OVTIGTAGELS TOV SPOPOV KATAVIADTAOV,
VILAPYOVV KO Ol AVTIGTAGELS TOV OLy®Y®DV, TOV GLVOEOLV TNV NAEKTPIKTY TNYN
LLE TIG KOTAVOADGELS.

210 oynua 2.2.8 mapiotdvetot o Tnyn pe moAkn taon U mov tpopodotel
Ho 6uoKeL e avtiotoon R kot ot 600 aywyol chvéeong g Tnyng pe
ovokev. [lave og kGe aywyo éxel onuelwbdel pe R n aviictaot tov. Ot dvo
aywyot, Bewpovvtat 6Tt £X0VV (GG AVTIGTAGELC.
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Zyua 2.2.8: Iltden tdons Katd Hijkog TV aymy@y 6OVOEcHS TS — COGKEDNS

To niektpid KOKA®UO AomdV amoTeAEiTOL OO TNV TNYN KO TPELS OVTIOTA-
oeig R , R, R , cuvdedeuéveg oe oeipd. o tig thoeig U, U , U, 610 dpa tov
OVTIOTACEMV TOV Oy®Y®V KOl TNG GVOKEVTG IGYVEL COLPMOVA LLE TO OEVTEPO
Kkavova Tov Kipyoe (pe ) popen tov moMk®v Tdcemv kot pe 60e£106tpoen
(popa draypagiic) N oyéon:

U=U +U +U,

[Mapatnpovpe 6Tt 6T0 dKpa TG GLOKELNG OgV emkpatel 1) tdon U g anyng,
arrd o pkpotepn thon U = U — (U, + U)). To noco pkpotepn o eivar n
taon U, e€aptatar amd v ntoon taong U, kot U, oTig 600 avTIGTAGELS TOV
aAYQYOV.

Av 10 pevpa mov dappéet To KOKA®pa £yl évtaon I, n mtdon tdong katd
unKog ke aymyov sivot:

U =RI
U,=R1
Yvvolkd, n ttdon tdong AU Gtovg dvo aymyovg eivat:
AU=U +U =2R1
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[Moapatnpovpe Aowmwdv OTL 1| TTOGN TACNS KATA UKOG TOV 0y®YOV lval
TOGO LEYOADTEPT):
® §00 peyaldTEPN EVOL 1] AVTIOTOCT TOV YYDV
® 660 peyaAhTepn £lvar 1 £VTOGT TOL PELLOTOS TOV OLUPPEEL TOLG AYWYOVC,
GpOL KoL T GLOKELT).

» Mopdadsrypa 1

Mo NAEKTPIKT) GLOKELT ATOPPOPA Yo TN AELTOVPYIO TNG PELUA EVIOOTG
[=20A. H ovokevn| tpogodoteitor amd mnyn taong U=220V. O 600 aymyoi
TPOPOOOGIaG TNG CLGKEVNG EXoLV, 0 Kabévag, uikog £ =300m Kot dtotopun
16mm? xon eivorn KaTaGKEVAGHEVOL 0o XOAKO (151KH avTicToo YokKkoD p, =
0,0176 Qmm?/m). ITo1d givou n Téon oto Akpo TG GLOKELNG;

Avon
[Ipdto vworoyiCovue v avtictoon R xabe aywyod amd t oyéon (2.1.4):

R =p Lo 0,017166><300

o cu

=0,33Q

nl~

‘Exovtag vroloyicer tnv avtictoon kdbe aywyod R kot yvwpilovtag to
peopa [=20A epappdlovpe to debtepo Kavova tov Kipkme:

U=RI+U +RI

H tdon U = 220 V katavépetat 6Tovg oywyovg kat T cvokevr. H tdon U
ota GKpa TG cuokeLNG Ba glvat:

U =U-2R1=220V-132V=2068V

Aravrnon: H 16om Aettovpyiog tng cvokevng eival 206,8 V
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» Mopaostypa 2

Mo cvokevn Aettovpyet og téon U=100V kot 0Ehovpe va T cuvdécouvpie
oe TNy pe otabepn taon U,=220V. T'ia va 10 metdyovpe ovtd mopepfaiiovpe
o€ GEPA PETOED TNG CLOKEVNG KoL TNG TNYNS (v avtiotaon R. Av katd
Agrtovpyia TG 1 GLOKELT] ATOPPOPA peda Evtaong I = 0,5 A, va vroAoyiotel
N T ¢ avtictaong R mov mpénetl va mapepfanoet.

Avon

H avtiotaon R mov mapepfailovpe mpémel va onpiovpyet TTdGCN TAONG:
AU=U,-U=220V-100V =120V

SOUPOVO e TO VOUO TOL QU VT 1] TTMOT) TAonS dlvetor amd T oyéon:
AU =RI

omote | (ntovuevn avrtiotaon Ba etvar:

_ 120V
0,5A

R =240 Q

Aravrnon: Tlpénel va tapepfdrovpe o oelpd avtiotaon 240 Q.

[Mpémet 60 va onpetdoove 0Tt 1 Aot Tov d60nKe Yo TNV oAloyn g
TAoNG AeLTOLPYING TNG GLOKEVTG dEV Elval OIKOVOULKY], S1OTL 1] OVTIGTOGT] TTOL
napeupdrape Katavarlovel evépyela. Onwg Ba dode TopokdTo, e TO EVAA-
AOGGOUEVO PEDLA £XOVLE TN SLVOTOTNTA VO, AAALGEOVE TNV TAoM AEtTovpYyiog
YPNOUOTOIDVTOG UETOATYHUATIOTEG.

2.2.7 ZUVEMEIES THG TITWONG TAONG KATA HIKOG TWV AyWYWV

Kd&be cvokevn (.. NAEKTPIKOS AQUTTPOS, NAEKTPOKIVITIPOC) Elval Ko-
TOGKEVOGUEVT Y10 VO AEITOVPYEL [LE TOV KOAVTEPO TPOTO GE U0 GUYKEKPLULEVT
Tdom Aertovpyiag (m.y. 220 V), 1 omoia AEYETAL OVORAGTUKY] TAGT TG CLCKEVNG
Kot €tvot ot Tov avoypaeeToL ETAVE TNG. AV 1) TAOT 6TO AKPOL TG GVCKEVTG
dev gtvat {om pe v ovopaoTIKT, 1] cLGKELT dev Ba Agttovpyel Kavovikd. Av n
TaoM TPOoPOodOGiag eltval LIKPOTEPT TG OVOUOCTIKNG 0 Aaprtipag Oa potilet
MyOTEPO QIO TO KOVOVIKO, O KIVITNPaG Bo 0modidel pikpotepm 1oy0 KTA. Ao
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™V GAAN, av 1 Téon Tpo@odociog avéndel Tvm omd T OVOUUGTIKY TG TN,
0 xpovog {ong ™¢ cvokevng Ba pelwbel kot o vtapéel Kivouvog KaTasTPOPNng
TOV LOVOGEMV.

[ 70 AOY0 anTd, 01 KOVOVIGHOTL TOL 1GYVOVV Y10l TIC NAEKTPIKES EYKOTACTA-
oe€lg emParrovy va eivar péca e opiopéva Opta 1 TTAOGT TAONG KATA PUNKOG
TV ayoyov. H dtatopn tov ayoyodv emdéyetat pe Bdon to péyioto pedpa mov
TPoPAETETOL VO TEPAGEL ATTO T YPOULUT TPOPOO0GInG, doTE N TTomn thong AU
va unv Eemepva pa optopévn tipn (m.y. o 1% 1 to 3% g tdong g mnync)
avAAOYQ [LE TO €100G TNG GLGKELTG TTOVL TPOPOSOTEITAL.

Agv TpEMEL EMOUEVOC VO GLVOEOVTOL GTO TEAOG OGS YPOUUNG TPOPOO0GTag
NAEKTPIKEG KOTAVOADGELS OV XPEBovTat HEYOADTEPN £VTOoT) PEOUATOG OO
vtV ov &iye TpoPrepbet, yrati Tdte M TTOOM ThoMG B Eemepdoet T Opta.

[Tt®don tdong VILapYEL Kol OTIS YPUUUES TOV OIKTVOL SVOUNG TNG EMLXEIPNONG
niektpiopov (AEH). Av avénbei mévo omd ta mpoPrendpeva 6pto 1o pevLLL
TOV SLPOPOV KATOVOAOTOV (OTLTIOV, PLOTEXVIOV KAT.) TOV TPOPOSOTOVVTOL
and v i ypapurn, n taon wov eHavel ota onitio pog propel va etvan on-
povtikd pikpotepn and to 220 V pe apvnTikég CUVERELESG Y10 T AglTovpyia
TOV O10LPOP®Y GLGKEVDV.

2.2.8 NapaAAnAn ouvdeopoloyia avrioTaoEwy

2V TapIAANA GLVOEGHOAOYIO Ol AVTIGTACELS GUVOEOVTOL £TGL MOTE VO
&xovv OAec TNV 1010 Thiom ota dxpa Tove. o Tapddetypa oto Xy. 2.2.9a tpeig
OVTIGTAGELG GLVOLOVTAL TAPAAANAL KOl TPOPOSOTOVVTOL OO L0, TTYY| LE TO-
A1) Taon U.

U Xtnv mapdiinin 6vvoEopoLoYio AVIIGTACEWY 6TO. GKPO KAOE avTi-
oTuoNG EPapuoeTan 1 idwa Tdon).
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Zyua 2.2.9: (o) Hapdiinies avrierdeeis, (ff) Ieodvvaun avricraony

Epapupolovtag o vopo tov Qu yo kae pia oo T1g Tpetg mapaAAnies avt-
0160¢1g 010 KOKA®U ToL Xy. 2.2.90 maipvovpe:
U=RI =R =R,
Av gpoappocovpe Tov Tpdto kovova tov Kipyoe otov kdépupo A tov Xy.
2.2.90 maipvoopue:
[=1+1+1,
KOl 0VTIKOO10TOVTOG TO pEVUATO GE GLVAPTNOT KE TNV ToAkn tdom U tng
TNYNG TPOKVITEL:

Onoc paivetol amd TV TOPATAVE GYECT, KOl GTNV TAPAAANAN GUVOECHO-
Aoyia avTIoTACEOV UTOPOVUE VO, OVTIKATOUGTIGOVUE TIG OVTIGTAGELS [LE LU0
1606vvaun avtictaon R, (Zy. 2.2.9B), n omola cuvdedpevn pe my id1a anyn o
dwppéetar amd 1o 1010 pevpa . Zmv mapdAinin cuvoeGHOLOYio OVTIGTACE®MY
1 6Y£01M TOL GLVOEEL TO R, UE TIG EMPEPOVG AVTIGTACELS ElvoL:

1
R N (2.2.5)
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[Ipokvmtel Lomdv 0 aKOAOLOOG YEVIKOG KOVOVAG:

Q Znv mapdAinin 6HVIEST GVTIGTAGEMV TO OVTIGTPOPO TNG L6OGVVa-
ung avrtictaong (1/R ) givor ico pe to GOpoGpHa TOV OVTIGTPOPOV
(1/R) T@V empéPoug avIioTAGEMYV.

O 1Omog (2.2.5) otV mepinTtwon dvo avTIGTACE®MV diVEL:

+

1
R, RR,

B
Rok RI
H oyéon avt) umopel va Avbel o¢ Tpog tnv 160d0Vvaun avtictaon onoTe:

R.R,

S U — 2.2.6
T (22.6)

Yty mepintmon mov Eyovpe v ioeg avtiotdoelc R mov cuvocovrol mapdAinia,
omwg oto Xy. 2.2.10, 10te amd ToV TOHTO TNG 1IG0FVVAUNG AVTIOTUCNG EXOVLLE:

1 1
+ 4.+ =
R R

|+~
<

1 _
Ro)\
AVTIoTPEPOVTOG TO KAACUOTO TPOKVITEL O TVTTOG:

R
Roy =~ 2.2.7)

Aniadn N 160d0vauT avTicTOoT TPOKOTTEL AV SLAPECOVLE TNV AVTIGTOON
ka0 KAASOL e TO GUVOAIKO aPlOUO TV TOPAIAINAWY KAAOWV.

ZnueidveTal 0Tt 6TNV TEPINTOGT TV V IOV 0VTIGTAcE®Y Ta pevpato I,
L, ..., I mov tig Srappéovv eivar ica, Evd T0 GUVOAKO pevUO TTOV Sivel | TNYT
(Zy. 2.2.10) etvaw:
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2ynpa 2.2.10: Ilopdiiniy cbvicon v icwv avriotdoswy

Av Bounfovpe TOpa amd TNV TPONYOLLEVT EVOTNTA OTL 1 Ay yudTTa ivat
TO QVTIGTPOPO TNG OVTICTAONG, LTOPOVLE VO, SIUTLITMGOVLE TOV TOPUTAV®
Kovova, Kot o¢ €ENG:

A Xty rapdhinin cdvdgon 1 16oddveun ayoywoétmra (G, diveron
070 TO GOPOICHA TOV AYOYIHOTHTOV TOV EMPUEPOVS GTOLYEIOV.

2VVETOGS:

G,=G,+G,+G,+.. (2.2.8)

H ohvdeon tov katavolotdv 610 omitt pog yivetot Topdiinia, YU avtd Kot
Otov Koel Kamolo AQUmTa, o1 VTOAOITES GLOKEVEG GLUVEYILOVV VO AEITOVPYOVV
Kavovikd. Avtd eivor €dkoAo vo To dlmieT®@covE 6To Xy.2.2.90. Av agat-
péoovpe o avtiotaon (m.y. v R,) apnvovtag ot Béomn g 10 KOKA®UO,
avoryto, tote pundeviCeton povo to pevpa I, . Ano Tig avtictaoeig R, ko R, Oa
ovveyioeL va SEPYETOL KAVOVIKA TO pevpa. AvTr| elvor pua Bactkn dopopd
™G TOPAAANANG GLUVOEGLOAOYIOG GE GYEOT LE TN GOVOEST) TOV KOTOVOADTMOV
0€ GEPA TOV EIOLE TOPATAVE.

Ac dovpe Todpa pov GAAN S1opopd avapeso 6T SVo GLVOESHOAOYIEG. XN
OUVOEDT OVTIGTAGE®Y GE GEPA 1) 100dVVaUN avTticTaon gival, Omwg eldayle,
peyaAvtepn and OAeg Tic empépovg avtiotdoels. Eniong, 660 mepiocdtepec
AVTIOTACELG TPOGOEGOLE 6TO KUKAWMLO, TOGO peYaAdTeEPN YiveETaL 1 1600D-
voun ovtictaon.
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AvtiBeta, oV TOpAAANAN GUVIEST] AVTIGTAGE®MVY 1) 1IGOSVVAUY OVTIGTOON
elvarl pikpoTeEPN amd OAEG TIC AVTIOTAGELS KOl EMIONG OGO TEPIGCOTEPES AVTL-
otaoelg Tpochécovpe, TOGO PIKPOTEPY Yivetal 1) 1oodvvaun avtiotaon. Kt
avtd YTl KAOE Popd IOV GLVOEOVIE TAPAAAN AL POV OVTIGTOGCT), TO PEVLLOL
Bpiokel évav emmA&ov OpOO Yo Vo TEPAGEL.

» Mapadsrypa 3

No vrodoyiotei n 160d0vaun avtictacn Tov KukAouatog edv R =30€, R =20Q.

Avon

Ol avTIGTAGELS TPOPUVMG GLVOEOVTOL TAPAAANAQ, OTOTE 1 IGOSVVAUN AVTi-
otaon olvetor amd tov tomo (2.2.6):

RR, _30x20 ) _
R,+R, 30+20

12Q

oL

Ancvtnon: H 16060vaun avtictaon sivor 12 Q.
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» Mapadsrypa 4
Noa vroroyiotel 1 160d0vaun avtiotaon peta&d tov onueiov A kot B edv
OAeg ot avtiotdoelg ivan ioeg pe R=30Q.

Avon

Ot avtiotdoels etvat Tpoeavmg GUVOESEUEVES TAPUAANAL, OTTOTE 1) IGOSVVOLUN
avtiotoon divetal amd Tov TOTOo:

1 1 1 1 3
R, R R R R
Apa:
R,=R/3=10Q

Aravrnon: H icodvvaun avtictaon givon 10 Q.

2.2.9 BpayukukAwpa

Yopeva [e To vopo tov Qu, oyéon (2.1.2), 660 pikpotepn yivetar 1) avticTtoon
R evdg aywyov, 1660 av&dvel To pedpLa TOL TOV S1pPEEL Y10 Lo SEOOUEVT TAON.
Av 1 avtioTtoon mépet TOAD PiKpY| Ty, omoladnmote téon Ba eivar apket yia
VoL TPOKOAEGEL £VOL TOAD LEYAAO PEVLLOL, TKAVO VO KATAGTPEYEL TO KOKAMLOL.

123 ——




HAEKTPOTEXNIA

M tét0o100 Katdotaom ovoudletal fpayvkikiopa. Oswpntikd éva Bpa-
YOKOKAOp €xel avtiotaon undév (R=0), ondte dev mpokaiel Kol ttmon
taong (U=0) aveEdpnta omd v T Tov peOIOTOS TOV TO SlappEet.

Av 10 Bpayvkdkhopo TpokAndel kotd Aa00g, Yo TapaderyLo GLVOEOVTOG
pio ToAd pkpn avtiotaon (.. £vo KOPUUOTAKL GUPHO) TOPAAANAC [LE L0 GV-
OKELT OV TPOPOOOTEITAL [E KavoviKT Tdon (1.y. 220 V), td1e T0 TOAD pEYAAo
pevL TOL Oo TPOKVYEL UTOPEL VO KATOGTPEWYEL TNV NAEKTPIKT EYKOTAGTAOT).
2V mePInT®on avTh £YOVUE Lo EQAPHOYY| (LE OVGAPEGTEG GUVETELEG) TOV
Kovova 0Tt 0 TapAAANLOG GUVIVUCUAG OVTIGTACEMV OIVEL LIGOGVVOUN AVTIGTOOT
LIKPOTEPT) OO OAES TIG AVTIOTACELG.

INa vo Ttpoctatehovtan 01 NAEKTPIKES EYKATAGTAGELS Od BPayVKVKAMUOTA,
TOL OTTO{0L LTTOPOVV VO TPOKVYOLV KOl 0O GOAALOTO TOV GLGKEVAV (T.Y. AOY®
KOTAGTPOPNS TOV LOVAOGEDY TOVG), TOTOHETOVVTOUL GTOL KUKADUATO AGPALELES
ot omtoieg katyovtat (1] avoiyovv Gov SIHKOTTEG GV EIVaL OVTOUOTESG) G TEPT-
TTMOGN OV TEPAGEL OO TO KOKAMUA £VaL TOAD LEYAAO PEVLLAL.

2.2.10 Mikti} ouvdeopoAoyia avTIOTACEWV

e éva KOKAo Umopel va £(0VE aVTIGTAGELS, 01 0Toles Vo etvo cuvdEde-
HEVES pe 016.popovg TPOTOVS. OPIGUEVES AVTIOTAGEIS UTOPEL VOL GLVOEOVTOL OE
oe1pd Kot GALEC TAPAAAN AL, OTTMG Yo TOPAdELYHa 6TO Zynua 2.2.11.

Zyiua 2.2.11: Miktij ovovdeouoloyio avrieTrdcemy
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[N va Bpovpe v 100dHvaun avtictoaon o pia tétoln nepintwon epyald-
LOOTE GE GTAOLN G EENG:

1. AvtikaB16To0E TIC OVTIOTAGELS, TOV £ivol GLVOESEUEVES TAPAAANALL, LLE
TNV 1600VVOUT OVTIGTACT] TOVG,.

2. AvtikoO16ToOLE TIG OVTIGTAGELS, TTOV ival GVVOEdEUEVES OE GELPEL, e TNV
1600VVOLLT OVTIGTOGT TOVG.

3. E&etalovpe 10 16000Vap0 KOKAMUO TOL TPOEKVYE Kol Guveyilovpe Le
TOV 1010 TPOTO AVTIKOOIGTOVTOAG TIC OVTIGTAGELS TOV GLVOEOVTUL GE GELPEL
N TAPAAANAQ [LE TNV 1GOOVVOUT OVTIGTOGT TOVG.

4. Zoveyilovpe, GOTOL VO PTAGOVLE GE L0 KOl LOVO 1GOOVVOUT OVTIGTOON
y1o. GAO TO KOKA®LOL.

Epapuolovtag ta mapoandve 610 KokAmpo tov oynpatog 2.2.11 epyaldpa-
o1e 0g eENG:
a) Avtikabiotoope Tig avtiotdoeig R, kot R, pe v 16080vaun avtictaon
R,,. O vroroyiopdg yivetar omd ™ oyéon (2.2.6):
R,R;
R, +R;

45

B) Avtikabictovue T1g avtiotaoels R, kot R, ue mv 16odvvaun avtictaon
R, ,. O vroroyiopdg yivetan amd m oyEon:
1{12 - I{W T 122

OTOTE TPOKVITEL TO KUKAMLLO TOVL oyNpotog 2.2.12a.

y) Otavuiotdoeig Ry, R kau R, eivan cuvdedepéveg oe oeipd, omdte 1 160-
dvvoun avtictoon Toug eivat:

R, =R, +R_ +R,

3456
Kol TPOKVTTEL TO KOKAMUO TOV oyfuortog 2.2.12p.

9) Ovavtiotaoels R, kat R, ., eivon tpa ovvdedeuéveg mopdiinia onote

N toodHvoun avtiotaon Tovg divetar and 1 oyéon (2.2.6):

_ R,R 456
Ry, Ry

0
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KOl KATOA YOVUE GTO KOKAMO TOV oynuotog 2.2.12y.

g) Topo amopével pdvo vo cuvoEcovpe Tig avTioThoelg R kot r o€ oeipd,
Yo v TPOKOYEL 1| GUVOAKT 160d0vVa T avTicToon:

R0x=R0+r

Zynjpa 2.2.12: Yroloyioudg 1600vvauns avriotacns yo. to Xy. 2.2.11

» Mopaderypa S

No vroroyiotel 1 1oodbvoun avtictoon tov Kukhopatog €av R = 3€,
R,=R,= 10Q ko1 R, = 20€.
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Avon

To mpdto Pripa eivor vo OVTIKOTAGTGOVLE TIG TAPAAANAL GLVOESEUEVES
avtiotdoelg R, kot R, pe wa icoddvaun aviictaon. Aeod ot aviistaoeig eivar
iogg, 1 wwodvvaun avtiotacn Ppicketotl amd tov tHmo (2.2.7) yio v=2:

To xOKA®U TAIPVEL TOPO TN LOPON:

2 ovvéyelo cuvhéTovpe Tig TpElg avtiotdoels R, R, kot R, mov givan
TAEOV GE GEPAEL, OTOTE:

R =R, +R, +R,=3Q+5Q+20Q=280Q

Ancvtnon: H 1c060vaun avtiotoon sivol 28 Q.

» Mapadsrypa 6
270 KOKA®UO TOL GYNHOTOG VO VTOAOYIGTOVV:
a) To pedpa I mov diver n myn
B) Ta pedpatal, L, 1,
y) H tdon U, ota dxpa tng avtictaong R,
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Avon

a) Ovavtiotdoeig R, R, R, eivan cuvdedepéveg mapdiinia. Apa 1 16060~
vaun avtiotaocn tovg o divetal amd ™ oyéon:

1 1 1 1 1 1 1 6 3 1 10 1
+—+ +—+

R,, R, R, R, 10 20 60 60 60 60 60 6

Yvvendg R, = 6 Q. To kdkhwpo tdpa Taipvel T Hopen:

Ovavtiotdoeig R, ko R, eivan mhéov cuvoedepéves og oelpd omodTe:
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R, =R, +R, =6Q+18Q=24Q

Ao 10 VOO0 ToV QU €YoV UE:

B) H t6on U, , ot0 Gxpa tov aviictacenv R, R, R, givar idwa ko yio T1g
TPELS OVTIOTACELG Ko Efvat:

U,=1-R,=10Ax6Q=60V

Omndrte to pedpo mov dappéet kaOe avtiotaon diveton amd To vOUOo Tov QU

p =Y 6OV
'R, 10Q
L =Ym _6OV_5,
R, 20Q
L =Ya _OV_, 0
R, 60Q

y) H tdom ota drpa tg avtiotaong R, divetar wodt and 10 vopo tov Qu:
U,=1'R,=10Ax18Q =180V

N umopel va vroAoyiotel amd to devTepo kavova tov Kipyoo:

E - UAB t U4

Anhaon:

U,=E-U,, =240V -60V =180V

Aravinon: H évtaon I tov pedpatog mov mapéyet n mnyn eivar 10 A, ta

pevpaTa IOV dlappéovy TIg TPELG avTioTdoelg eivar I = 6A, [ = 3A ko I, =
1A ko n tdon ota dxpa g R, givon 180 V.
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» Mopaderypa 7

210 KOKAOpa TV oxNuatog ivar E =14V kot E;=8V. Na vroloyictovv ot

evtaoelg tov pevpatov 1, L, I, ko L.

Avon

I'paeovpe Tpdrta Tig EEI6GMOGELS TOL TPOKVTTOVY OO TOV TPMTO KAVOVO TOL
Kipyoe otoug Tpetg kOUPovg Tov KUKADOUATOG:

[ +1,-1=0 (o)

[ -I,-1,=0 B

L-L-1.=0 (v)

Epapuoélovpe otn ovvéyeia to devtepo kavova tov Kipyoe pe t popd
Sypapng IOV PAIVETOL GTO GYLLOL:

E -E,=1 R +LR +1R, @)

‘Exovpe dnAadn 1€00epic eE10MGELS [LE TEGGEPIS AYVMDGTOVS KOl GUYKEKPIUEVAL
ta pedpato I,L,L kot I T va Aosovpe avtd 1o cvotnuo avitkabictodue o
L, xou I, omd 115 dvo mpdreg eiomoerg (a) kot (B) oty eéicwon (3). Exovpe
onAaon:
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Is - I1 o IA
Iz - I1 - IB
KO:

E —E,=IR +(I,~I)R,+ (I ~1)R,=1I (R, +R,+R3) - LR, ~ 1R,

am’ 6mov Avvovpe wg pog I :

[ _E-B LR LR, 14-8+4x345x1 23V

1 =4,6A
R, +R, +R, 1+3+1 50

A6 1ig e€lomoetg (a), (B), (v) vroloyilovpe TP TO VITOLOTO PEVILOTOL:

L=1-1,=46A-4A=0,6 A

L=1-1,=46A-5A=-04A

[.=1L-1=06A-(-04A)=1A

Ao 1o [, mposkuye apvntikd, avtd onuaivel Tog éxel v avtibetn gopd
amd oVTN TOV EYEL GYESLNOTEL GTO GYNLLOL.

Amrdvrnon. To (nrodpeva pedpata givor I =4,6A, 1, = 0,6A, I, =-0,4A (0,4A
e @opd avtifen amd avtiv Tov oyfjuatog) koi I = 1A.

2.2.11 ZUvOEon NAEKTPIKWY TIHYWV

211G POPNTEG NAEKTPIKES GLGKEVES, PUSLOPOVLL, LAYV TOP®VOL, VITOAOYICTEG
KTA. TOPATNPOVLE OTL YPNGLOTOLOVVTOL TEPIGGOTEPEG Omd pio pratapieg yio
™ Agrtovpyia Tovg. Avtd cupPaivel ETedn pio Kot HOvo pmatapio dev apkel
Yo T AgrTovpyia TG GLOKEVTG. X1 GLVEYELN Bal EEETAGOVILE TOVG TPOTOVG LIE
TOVG 0TO10VG GLVOEOVTOL HETAED TOVG 01 NAEKTPIKEG TTNYES, Otav yperalovtal
TEPLOCOTEPEG OO pia Yo TN AEITOLPYia KATOI0V KOTOVOAMTY.

131 ——




HAEKTPOTEXNIA

Zynpa 2.2.13: Xovocon myyov 6¢ 6EPd Kal 1600Gvaun Tyyi

a) Xovoeon o€ aelpa,

H obvoeon tov mnyodv o oepd (Xy. 2.2.13a) yivetor av cuvoEcovpe Tov
apyNTIKd TOAO TG TPAOTNG TNYNS HE TO BETIKO TOLO TNG deVTEPN G TNYNGS, TOV
apvNTIKd NG devTEPNG HE TO BETIKO TNG TPITNG K.0.K., £TCL MGTE OO OAES TIG
myég va dépyetan To 1010 pevpa. [pokimtel 161 pio cuototyio TYdV. OTiKOG
TOLOG TNG GVoTOLYiag Eival 0 BETIKOC TOAOG TNG TPAOTNG TNYNG KL OPVNTIKOG
TOAOG TG cvaToyiog ivatl 0 apvNTIKOG TOLOG TNG TEAELTOLNG TNYTG.

Yo Xy. 2.2.130 E, E, E,, E,, E, givat o1 nAekTpeyepTIKEG SUVANELS T®V
TNYOV KOLT,, T, T,, T,, T, AVTIOTOI}®G 01 ECMTEPIKEG TOVG 0vTIoTAGES. Me amhn
ePapLoY” Tov devTEPOL Kavova Tov Kipyoep mpokidnret:

E +E,+E+E +E =I(r, +1,tr,+r,+r)+ U,

Apa n wwodbvaun mnyn tov Xy. 2.2.13p Oa £xet HEA:

onZEl+E2~I-E3—1-E4+E5

KOl ECMTEPIKT AVTIOTAON:

r0x=r1+r2+r3+r4+r5

Me GAlo Aoyl 0 Kavovag Yo GOVOEST TV TNYADV GE GEPA glvat:

U H woovvaun HEA pog svetoyiog anyov 6g 6epd 16o0ToL PE TO
afporopa Tov HEA tTov Iny0v Ko 11 E60TEPIKY avTicTAON) TNG
1600VVOUS TNYNS LOOVTOL UE TO GOPOLGHO. TOV ECMOTEPLKMV OVTL-
OTAGEMV TOV TNYOV.
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Edv éyovpe v 101eg mnyég ocuvdedepéveg oe oelpd mov 1 ke pia £xet HEA
E kot ecotepikn avrictaon r, tote 1 1codvvaun HEA ¢ cvotoyyiog kot 1
1GOOVVALLT ECMOTEPIKT AVTIOTOCT divovTal amd TIG GYECELS :

E =v-E (2.2.9)

ok

r.=v-r (2.2.10)

H chvdeon tov mydv og oelpd yivetal, 6Tav 11 GUGKELT TOV TPOPOSOTEITOL
ypewletar tdon Asrtovpyiag peyolvtepn amod v HEA g ka0e myng Eexm-
PLOTA. TN GVVOEST GE GEPE TO PEVLLA TOV SLOPPEEL TIG TNYEG, OlAPPEEL Ko
ToV KaTavoAmT (Xy.2.2.13).

Zyiua 2.2.14: Xivoeon myyov napdiinio

p) Hlopaiinin advioeon

v mapdAAnAn cbvvdeon OAEC o1 TNYEC TPEMEL VoL VoL TOVOUOIOTVUTEG,
onAadn va éxovv v 161 HEA kat tnv 1010 ecwtepikn avtictaon. Atogpo-
petikd Ba péet pedpa amd T pao Iyn otV GAAN Yopic vo KOTaAnyeL GTOV
KOTOVOAMTN, LE AmOTEAECHO VO EEOVTAOVVTAL O1 TNYEG YWPIG Vo amodidovy
PEVLLO GTOV KOTOVOAWMTY).
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2y TopdAinin cuvdesporoyio cuvosovtal pali ot Beticol TOAoL OA®Y TV
myov Kot oynpatifouv £tot tov Betikd oo g cvotoyiog. To 1010 yiveton
KOl L€ TOVG aPVNTIKOVG TOAOVG (Zy. 2.2.14).

Oewpovtag 0Tt OAeg ot myég Exovv HEA E kot ecmtepikn avtiotaon rn
160JVVaUT NAEKTPEYEPTIKT SVVAUT GTNV TAPAAANAN GLVOEGHOAOYIO 100VTAL
le v niektpeyeptikn dvvaun E g kdbe tnyne, evod 1 16000vaun ecmTEPIKN
avtiotoon divetal amd  oyéon:

(2.2.11)

< | =

ro?»

Omov v 0 aptBPdS TV TNYOV.

Onwg PAEmovue, 6TV TopdAANAn cuvdesporoyia dev avédver n HEA g
ovototyiag, OpmG (cOHE®VA pe ToV TPpdTOo Kavdva Tov Kipkoe) n éviaon tov
PEVLLOTOG TTOV JLPPEEL TOV KOTAVOAMTY 1G0VTOL e TO AOpOIoU TOV EVTACE-
oV tov tnyov. 'Etot, av I etvor 1 évtaon pedpatog kdOe mnyng kot v givat o
aplOpOg TOV TYDV.

I =v-1I (2.2.12)

oA

2ynpa 2.2.15: Mkt eovdeouoloyia Ty
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) Mixty oovoeauoloyio.

211 KT 6uvoesoAoYia £xovpe KAGOOVG Ol 0moiotl amoTeLoVVTOL amd TNYEG
TOV GLVOEOVTOL GE GELPA EVD TAVTOYPOVA QVTOL 01 KAGOOL GLUVOEOVTAL LETAED
ToVG TapdAANAa (Zy. 2.2.15). T'a va pmopohv OPmS 0t EMPUEPOVS GLGTOLYIES
va ovuvoeBoHV mapdAANAL TPETEL, OTWG EIMALLE TAPATAV®, VO £YOVV TNV 110
HEA kot v 1610 ecwtepikn avtiotaot. O eukoAdTePOg TPOTOC Y10l VO TPOLYLLOL-
tonomBel avtd etvan o kébe mapdAiniog KAAOOG va amotedeiton amd Tov 1010
ap1Buo mavouoldTuTOV TNY®V (T.Y. 610 XY. 2.2.15.) éyovpe VO 101EC TNYES
og KaBe TapAAANAO0 KAGOO).

» Mopaderypa 8

‘E& 1dwec myég, pe HEA E = 4,5V kot ecmtepikn avtiotaon r = 1Q 1 xébe
pia, cuvdéovtal, Onmg deiyvouv ta oyfuata. Na vroroyiotobv oe kébe mepi-
ntoon N wodvvaun HEA, n 1coddvoun ecotepikn ovtictaon Kol To pevua
mov dwappéet TNV avtiotaon R = 4Q wov tpogodoteital amd m cuotoryia.
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Avon

o) Ot nyéc suvoéovtal o€ GePd OndTE:
E,=6E=27V

r,=6r=6Q

To pevpa mov dwappéet v avtictaon R eiva:

o By 27V _
R+r, 4Q+6Q

2, 7TA

B) Ot myég ocvuvdéovtat TapdAinio onoTE:
E,=E=45V
r, =1/6=1/6=0,17Q

To pevpa mov dappéet v avtictaon R elva:

E, 4,5V

1= = =1,08A
R+r, 4Q+0,17Q

v) O kdéBe KA ddog diver pa 16odvvaun HEA kot ecmtepikn avtiotaon mwov
TPOKLITOVY OO TN GHVOEST TV TPLOV TNYDV GE GEPAL:

E =3E=13,5V

r =3r=3Q

211 cuvérela ot 60 KAGOOL lvat cuvdedeEVOL TAPAAANAQ, OTTOTE 1) 1IGOJV-
vaun myn £xet HEA ko ecmtepikn avtiotaon:

E,=E =135V

r,=1r/2=15Q

To pedpa mov dwappéet v avtictoon R givat oe avt v mepintwon:

E, 13,5V

1= = =2,45A
R+r, 4Q+1,5Q
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2.2.12 PuBpion peuparog - Pooorareg

‘Evag evkoloc tpdmoc yio va LeTofAALOVUE TNV EVTACT TOV NAEKTPIKOD
PEVLLLOTOC GE £VOL KUKAMLO EIVOL VOL XPTCLULOTO GOV HE Eva pLOLOUEVO aVTL-
oTATY, ONACON évav avtiotdtn pe puOuldpuevn avtiotaon. H cuokevr| avt
ovopaleton poootatns. O pooostdtng cLVOEETAL OE GEPA GTO KUKA®UO (XY,
2.2.16) kot pmopovpe E0KOAN Vo LETAPBAAALOVLE TNV TN TNG OVTIGTAGNG TOV.

Xyipno 2.2.16: Poootdtng

2NV oTAOVGTEPT| TOL LOPPN O POOCTATNG UMOTEAEITAL OO £V GUPLLOL TVL-
MYUHEVO YOP® amd £vo LOVOTIKO VAIKO, TO 0Toio £xel KOAVOPIKO oyrua. ‘Evag
KvnTog axpodékmc I' pmopet va petakivnBel katd pnxog amd to onueio A
péypt to onueio Z. Otav HETUKIVIIGOVLLE TOV OKPOOEKTY TPOG TO onueio A, 1
avtiotaon, Tov TopeUPAALEL GTO KOKAMUO O POOCTATNG, LEIDOVETAL £MG KoL
™MV T ISV, 0TaV 0 aKPOSEKTNG PTAGEL aKPIB®OG 6T0 onueio A. Avtifeta n
avTIoTAON TOL POOCTATY YivETOL HEYIOTY, OTAV 0 aKPOdEKTNG Ppebel oTo onueio
Z, omote OAN M avtiotaom and 10 A £m¢ 10 Z PpiokeTot EVIOg KUKAMUOTOG.

Metafailovtag TV ovTicTaoT TOV POOCTATN UETAPBAAAETAL 1] GUVOAIKT
aVTIoTOGT TOV KUKAMDUOTOG KOl GUVETAMS 1] EVTOGT TOL PEVLOTOC TOV OLEPYETOL
a6 Tov Katavaiotr. Otav 1 avtioTaon Tov poooTdTn Yivel Unodév, n éviaon
TOL KOTOVOAMTY TOIPVEL TN UEYLGT TUN TG, VA OTOV 1] AVTIGTAGT) TOV POO-
ot Yivel HEY1oTN, TO PEVUN TOV KATOVOAMT TAIPVEL TNV EAAYLOTY T TOL.

H i tov pedpatog mov dtappéet Tov KATOVOAMTN UTOPEl GUVETHOS Vo
pvOuotet pe ™ Ponbeta tov poootdr.

137 ——



HAEKTPOTEXNIA

2.2.13 MNotevoioperpa = PUOPION TG TAONS

Mo ™ pOBon g tdong TPoPodociag EVOC KATAVAAMTY YPTCLLOTOLOVLUE
OGLGKEVEG IOV LOLALOVV LLE TOVG POOGTATES, KOt 01 0T0ieg OVOUALovTal TOTEV-
GLONETPO. 1) KaTapeprotés Taone. To motevoiopetpo gaivetat oto Xy. 2.2.17a
Kot amotedeiton and éva kivnto akpodéktn I n BEon tov omoiov petafdiiet Tig
TIpéG TV avtiotdoenv R kot R, onwg gaivetar 6to Xy, 2.2.17. Ipogovdg
10 6Bpoopo R +R, givar ico pe t cvuvohikn avtictaon R tov noteveiduetpov
Ko mapapével otabepd. Me R, ovuPoriCetor n avtictaon petadd tov onueiov
A Ko ToV KvnTov aKpodEKT, evd pe R, cupforiCetar n avtictaon petadd tov
Kivntob akpodéktn I kot tov onueiov B. O katavalmtig cuvoéetal avaueso
0TOVG 0KPOodEKTEG A Kot I

211 GLVEYELD TEPLYPAPETOL 1] AELTOVPYIO TOV TOTEVGIOUETPOV.

Zynua 2.2.17: Iloteveiouetpo

Agvmobicovpe 611 OEhovpe wa puOulopevn taon U, avauesa 6Toug akpo-
o¢kteg A kau I tov Xy. 2.2.170. H tdon U, diveton amd tov 100 Katapepiopod
g TACEMG:

E _ R,
1R1+R2 Rl-I-RZ

U, =R,I=R (2.2.13)
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Otav o axpodékng I' petakiveiton Tpog o onueio A, n avtictaon R, peid-
vetat. Mewwvetan £t ko N petofint taon U,. Avtibeto, 6tav o akpodEktng
I' petaxveiton mpog to onueio B peyaddver n avtiotaon R, ot dpa avlaver
emiong ko n téon U, mov 6€hovpe va pubuicovpe.

‘Etot pe ™ Pondeta tov motevelOpETpOL HmopovpEe amd TV id1a Tnyn vo
TPOPOOOTOVE KATOVOAMTEG LE SLUPOPETIKN KAOE pOopd Tdo.

2.2.14 Oswpnpa tng unépBeong N apxn Tng emaAAnAiag

To Bempnua g vEépOBesng (M apyn ™S EraAInAiag) xpnoiponoteitot Yo
Vo S1EVKOADVEL TNV €MTAVGN KUKA®UATOV, To OTTOi0 TEPIALUPAVOLY TEPIGGO-
TEPEG AMO Pial TN YEC.

H apyn g emaiiniiog Pacileton 6to va eEeTALOVE TO KUKAMLLO LLE L0l
mmyn kaOe popd, Bewpavtag ot OAeC o1 dAAeg £yovv HEA ion pe 10 unoéyv,
N OT¢ aAM®G Aépe «elvar BpayvkukAmpévecy. Xt cuvéyewn afpoilovpe oe
KkéBe KAGd0 Ta pevpATA TOV TPOKAAOVVTOL amd KAOE TNy EeY®PLoTa Kot
VOAOYILOVE TIG TAGELS YPTCULOTOUDVTOG TOL GUVOAIKA PEVLLOLTAL.

ZOpemva pe to Bedpnpa e vEpHeonc ta pevpata Tov Ha TPoKHYoLV L
aVTO TOV TPOTO G€ £va Ypappkd KOKAwpa Ba glvat ioa e anTd mov TpokaAet
0 oLVOLAGHOG OA®VY TV TY®V. H yevikm datdnwon tov Bewpnuatog sivon

n ene:

U Ta pedpata mov TpokaiovvTor 6 KAOE KAAOO EVOS YPOUPPIKOD KUKA®-
RaTog, givan ica pe To AOPoIoHA TOV PEVPATOV TOV B0 TPOKAAOVGE
1 kG0e HEA Egyoprotd, av 6)eg o1 dires HEA ntav iceg pe to pnoév.

[No va emAvoovpe Aomdv éva Khkhopa pe to Bedpnua g veépbeong,
unoeviCovpe 6Aeg 11i¢ HEA tov kukAdpartog ektog amd pio. tn cuvéyeln emt-
Aovpe To KhKAwpo mov tpokvmtet pe T pioo HEA mov €xet amopeivet. To id10
Kavoupe dadoykd yuo 0Aes 11 HEA tov kukhopatog. Katonv copewva pe v
apy” ™ emarlinAiiog afpoilovpe aAyefpikd To pEOUATO TOL VTOAOYIGTNKOAY
o€ kd0e KLAd0 Kt fpiokovpe TO GUVOMKSO PEVIO TOV KAAGOV. XTO TEAOC, KOt
a@o¥ Ta pevpata gival mo Yvootd, voAloyilovpe Oheg Tig TaoELS pe Pdom To
vopo tov Qu.
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Zyijpa 2.2.18: Erilvon kokiopatog pe v apyij s enailjiiog

Av vmobécoupie yia Tapdoetypo 6Tt 0EAoVE Vo EMAVGOVUE TO KOKAMMUO TOV
2x.2.2.180 ¥pMOIULOTOIOVTOG TNV APy TNG EXAAANALNG, TPETEL VAL KAVOVLLE TOL
emopeva Prinoto:

1. MndeviCovue tqv HEA E , dnhadn tv avtikabiotodpe pe Eva Bpayvrd-
KAopo 6Tovg TOAOLS TG (Zy. 2.2.18p).

2. YrohoyiCovpe 10 uETPO Kot T Qopd Tov pedpatog I, (mov opeitetar povo
omv HEAE)). Ot avtictéoeic R, kat R, cvvééovtal og oeipd, onote 1
100dvVaUn avtioToon etvat:

R, =R, +R =2Q+4Q=6Q.

12

"Eto1 10 pevpa mov Ba dtappéet To kKOKAmUa stvart:

Kot Oa €xel T eOopd oV onueldvETOL 6TO oynua 2.2.18p.
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3. Zvvégovpe v N E,| ko amocvvoéovue tnv inyn E, (Zy. 2.2.18y).

4. YrohoyiCovue o pevpa I, (to onoio opeidetar uovo otnv HEAE)). Ot
avtiotaoelg R, R eivar mod cuvoedenéves og ogipd omodte N 16080vaun
avtiotaomn givol Tovto:

R, =6Q

Omnodte O pevpa eivat:

KoL £XEL TN QOPE TOV CIUEUDVETOL 6TO GYNua 2.2.18y.

5. Yroloyilovpe tdpa o pevpa I tov mpaypaticov kukhopatog afpoilovtag
odyeBpikd o dvo pedpata I, kar I, mov vroroyicope naponave. Enedn ot
Y£EG 0ivouv pedATO LE OLOUPOPETIKT] POopd, TO pedpa I Tov KuKAGpoTOg
LE GLVIESEUEVES Kat TIG 600 TTYEG Bal Exel TN POPA TOV PEYOAVTEPOL GE
amOALTN Ty, SNAadi| Tov I, kot uétpo:

[=1,-1=3,33-1,66=1,67A
O paivetor oto Xy. 2.2.180.

6. O1 mtmoelg taong otig aviiotaoelg R, ka R, (U, kaw U, avtictorya) £xovv
NV TOAMKOTNTO TOV Paiveton 6To Xy. 2.2.180 kou eivo:

U =R 1=4Qx1,67A=6,7V
U,=R1=2Qx1,67A=33V
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2.2.15 Ocwpnua OéPeviv

Yopupova pe to Bedpnua tov Thevenin (OEPeviv) éva ovvBeTo KHKA®O TOVL
KataAnyel o€ Vo akpodékTeg A kat B (0nmg avtd tov Xy.2.2.190) pumopel va
AmAOVGOTELTEL GE €val 16000Va0 KUKAMLA, TO oroio va epiéyet o HEA og
oelpd pe pio avtiotoon (Zy.2.2.19p).

Zyua 2.2.19: Ieoodvapo Ofeviv kokiduarog

[N Tov mpocdiopiopd tov 16odvvapov OEeviv tov Zy. 2.2. 198 yperdletan
va voAoyicovpe 6vo peyedn kar cuykekpiuéva v wodvvaun HEA E. kot
v 1wodvvoun avtictaon R..

¢ Hicodvvoun HEA ©&Beviv E 1covtar pe v tdon mov emikpotel petald
TV onueimv A kat B, 6tav ot akpodékteg antol ivat ovoikTol, OTws 6To
2y. 2.2.19a. H 1dom avt AéyeTot Kot TAGT 0VOIKTOKVKADGEMG.

® H ico6vvaun avtictaon OLBeviv R TpokdnTe £0v 0VTIKOTAGTGOVE
Oheg 11 HEA tov kukddpatog pe BpoyukhkAmpo Kot 6T GuvEXEL GLUVOE-
OOVUE OAEG TIC OVTIOTACELS, MOTE VO TPOKVYEL UL IGOSVVAUT OVTIGTOON
HETOED TV aKkpodekTOV A Ko B.
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Zynua 2.2.20: Epapuoyi Oswpijuatos Ofeviv

Ag mhpovpe Yo mopaderypo To kKukAmpa tov Zy. 2.2.20a, émov Exovpe

E=30V, R =5Q, R =10Q.

Oéhovpe va VTOAOYIGOVLE TO 1600VVaIO OEPEVIV Y10t TO TUNUO TOV KUKA®-
potog mov Ppioketal aplotepd amod ta onpeio A ko B, dote va pmopodpue
€0KOAQ GT1] CLVEYELD VO LTOAOYILOVLE TO PEVUO TOV TEPVAEL Y10 SLAPOPES
TIEG TG avtictaong R.

[Tpwv mpoywpncovpe 6TOV LTOAOYIGHO TOV 1G00VVALOL OEBeviv avolyov-
pe o KOKA®UO 6ToVuG akpodékteg A kot B. Ztnv mepintmon tov Zy. 2.2.20
avto onuaivel Tog apapovue v eEwtepikn avtiotaon R (Zy. 2.2.20p). Ot
avtiotdoelg R, kau R, gival tdpo o€ oe1pd onote 10 pdp0 TOL SlappEet TO
KOKAopo glvat:
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LB _30v__ .
“ R,+R, 15Q

H 1oodvvaun HEA @&Beviv elvar, Onwg eimape, ion pe v tdomn mov emt-
Kpatel 6Tovg akpodékteg A kot B, Oa elvatl Lowmdv ion pe v nTdor Taong
omv R, dniaon:

E,=RI=5Qx2A=10V

[ va vmoAoyicovpe Tdpa TNV 10060vVaun avtiotaon OEfeviv BpayvKLKA®-
vovpue tnv HEA E (Zy. 2.2.20y). Q¢ mpog to onueio A kau B ot avtictdoeig R,

ko R, eivon ovvdedepéveg mapaAinia, onote 1 16080vaun avtictacn dideto
and Tov tomo (2.2.6):

__RR, _5x10_,
" R,+R, 5+10

2

Apa 10 16080vapo OéPeviv tov Xy, 2.2.206 ba éxet E. = 10 V kar R, = 3,3Q.
Me Baon avtd 10 16odvvapo vroioyilovpe ebkola to pevpa I yio kaOe Tiun
¢ e€wtepkng avtiotaong R and tov tomo:

__E, _ 1oV
R+R, R+3,3Q
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2.2.16 T'épupa MNovitoTov
[Na ) pétpnon avtiotdoewv pe peydin akpifela ypnoioTolove T YEQupo.
I'ovitotov (Wheatstone).

Zyua 2.2.21: I'épopa Toviterov

H yépupa avth anoteleitar and §00 yvwotodg aviiotdres R, R, kot éval
petaPantéd avtiotdn R,. Zuvogovpe Ty avtictoon nov OEhovpe va petpn-
covue R , 0mowg deiyver to Xy.2.2.21.

Mezafdrrovtag Ty aviictacn R, propodue va pndevicovue to pedpa I
oL TEPVA 0O TO AUmEPOUETPO. ToTE Aépe OTL M YEQLPO tooppoTel. anV TE-
pittmon avtn, N dyvoot avtictaor divetat omd Tov TOTO:

Rx = R3 %
2

Emeiom yvwpiCovpe Tig Tyég tov avtiotdoeov R kar R, kabdg kot Oreg tig
duPabuicelg mg petafintic avtiotaons R,, propodue omd tov nopardve
tHmo va vodoyicovue TNV Tun TG R pe modd ueydin axpifeia.
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2ynjpa 2.2.22: T'épvpa yopons

[Maparrayn g vépupag ['ovitotov lval n yé@upa xopdNg, mTov eaivetol
010 Xy.2.2.22. Tt yé€pupa ot £100v avTikatactabdet ot 6vo avtiotdoeig R,
R, a6 pio petailikn xopdf AB pe petafint evoiapeon Mymn oto onpeio I
2y mepintoon avti, 0 Adyog Tov aviiotdoewv R/R, eivar icog e to Adyo
TV 600 TUNUATOV TG XOpONs ¢,/ ¢, .

Otav cuvenmg 10 oumepdueTpo dev drappietar omd pedua, n ovtictaon R
dtveton amod T oyéon:

Kot puropel va petpnBet pe peydin axpifeta.
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Avakepalaiwon

® To akyeBpid GBpoiopa TV EVIACEMY PEVUOTOS GE £VO KOUPO NAEKTPIKO
KUKA®poTog givat ico pe undév (mpdtog kavovos tov Kipyoe).

e To akyeBpuco dBpoicua twv HEA evdg Bpdyov eivar ico pe 1o aiyeppt-
KO AOPOIGHA TOV TTOGEMV TAOTG GTOVG KAGOOVS ToV Bpodyov (de0TEPOC
kavovog tov Kipyoo).

® Y11 GLVOEGHOAOYIO AVTIOTACEWV GE GEPA OAEG O1 AVTIGTAGELS dloppPEO-
vtol and to 1510 pevLa.

® Y11 GLVOEGUOAOYIN OVTIGTAGE®MY GE GEWPA 1] 10OOVLVAUN OVTIGTOGN Elvan
ion pe 10 dOpoloua TOV OVTIGTACE®V.

® YV TapdAANAT GLUVOEGLOAOYIO OVTICTAGE®Y OAEG O AVTICTAGELS £XOVV
v 1010 Tdom 6T AKpa. TOLG.

® 21NV mopdAANAnN GUVOEGLOAOYIO OVTIGTAGE®Y 1] IGOSVVALT OyOYLOTNTA
glvan iom pe to ABpoIoHa TOV Ay YLOTHTOV.

® Y11 oLVOEGHOLOYIO NAEKTPIKMV TNYADV GE GEPA 1) LIGOIVVOUN TTNYN EXEL
HEA 7o é0poiopo tov HEA tov mydv kot ecotepikn avtiotacn to afpot-
GO TOV ECAOTEPIKDOV OVTICTAGEMY TMOV TNYOV.

® Y11 GUVOEGHOAOYIO TOVOLOLOTUTLMV TNYMV TapEAANAC 1] 1GOdVVOUN TN
é€xet HEA {on pe v HEA g xéBe myng, evod 1 16000vaun E6OTEPIKN
aVTIGTOON TPOKVTTEL AV OLOPEGOVLLE TV ECOTEPIKT AvTioTAOT KABE TNYNG
pe Tov apipd Tov mydv.

® X¢ éva KOKAOUO e TOAAEG TTNYEG TOL PEOUOTA TOV KAAO®V UITOPOVV VO
VTOAOYIGTOUV BempdvTag pia povo Ty kdbe popd kot abpoilovtag ta
pevpata Tov TpokvITovy (Bedpnpa vEPOeoNQ).

¢ 'Eva cbvBeto khkhopa pmopei vo amhovotevtel o€ £vol 16030VapI0 KOKAMLLOL
nov meptéyetl pia HEA kot por avtictaon oe oepd (Bedpnua OEBeviv).
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EpwTioeig
1. Katd ™ dradpopn mhve og Eva Ppoyo NAEKTPIKOD KUKADOUOTOG UTOPOVLLE
va tepdoovpe d00 Popég and tov 1810 KAASO;
2. Zyedidote éva kOUPo, 6TOV 0010 Vo GUVOVTOVTOL TEGGEPLS KAADOL EVOG
KUKADLOTOG,

3. Zyedidote éva Bpdyo mov vo amoteheiton amd TPES KAGOOVG Kot va Exel
TPELG TNYEC LLE ECOTEPIKT AVTIOTAOT] KO £VOV OVTIGTATY).

4. Tati 1 cuvolkn €vtaon pevUATOG TOV ETAVEL GE £vay KOuPo gival ion
LE TN CLVOMKN £vTaoT PEOLATOG TOV PEVYEL Amd TOV KOUPO;

5. Av o€ éva Bpoyo dev VILAPYOVY NAEKTPIKEG TTNYEG, LE TL IGOVTOL TO OAYE-
Bpo dOpotoua TV TTOGE®V TAONG 6TOVS KAAGOLS TOV Bpdyov;

6. Onwg eaiveTol 6TO TOPAKAT® GYNLO GLVOEOVUE GTNV 1010 TN TPOTA
pio AGumo Kot 6T cuvExel TpocsBétovpe dAAN pia idwo Adpma e oelpd.

a. Otav cuvoécovpe tn debtepn Aduma, n TpdT B potilel TepiocdTEPO
N Ayotepo amd mpv Kot yloTi;

B. Ot 600 Adpumeg Ba potiCovv To 1d10 1 O)1; AITIOAOYNOTE TNV ATAVTIOY| GOG.
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7. Z10 TopoKAT® SN0 VoL GUVOESEUEVES GE GELPE TECCEPIS AAUTTEG TTL-
POKTOGEMG. AV Kogl N Aduro A, Tt Oo copfel pe tig GAAeg;

8. ZT0 KUKA®LO TOV GYNUOTOS CUVOEOVIE AAAN it AQUTO TUPAAANAL LE
mv mpot. To pevpa I wov divel n anyn Ba avénbei 1} Ba petwbel ko yroti;
H npd Adpuma 6o ewtilet to 1010, TEPLGGITEPO 1 A1YOTEPO;

9. ZV NAEKTPIKN £YKATAGTOOT LLOG KOTOIKIOG Ol KOTOVOAWMTES vl GUV-
dedepévol og 6epd 1 TOPEAANAQ; ALTIOAOYNGTE TNV OMAVTNGY| GOC.
10. [1dg pmopovpe EUTEPIKA VO SLUTIGTOGOVE AV KATO101 KATAVOADTES
elvat oVVOEdEUEVOL GE GELPA 1) TAPAAAN AL,
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11.

Av 610 KOKA U ToV Zy. o cvvoécovpe pia avtiotaon R mapdAinia pe
mv tpot (Zy. B):

a. ®a avénbei 1 Ba pewwbet To pevpa I g myng ko yoti;

B. H 1codvvaun avtiotaon Tov KUKAMUATOS CVEAVETOL T) LELMVETOL KO V10T

v. Na aroavimoete ota idwo epotipata av 1 aviictacn R cuvdebel o cepd
- V).

0. Xg mota amod TIG TOPATAVE TEPITTOGELS O amopoptiotel N pratapio E
YPNYOpoTEPQL

12. Awbétovpe pepucéc mavopototumeg mnyég pe pikpn HEA n xéBe pia,
VO YPelalOLOOTE L0 TNYN TOL VO OVOTTOOGEL PEYaADTEPT TAoN. [1dg
Ba cuvdécovpue Tig Tnyég; [lapdAinia 1) oe Gepd Kot yoi;

13. T pioe nAextporoykn epappoyn xpetolOpacte peOpe GYETIKE LeYOANg
évtaong. H xéOe pio Opmg amod Tic mavopoldtumeg mnyég mov dtobETovpe
dev umopel va dmoetl v €vtacm mov Béhovpe. Tlog Tpénet va cuvdécovpe
TG TYEC MGTE VAL TAPOVUE TO PEVU TOV YPELOLOUOOTE;

14. Mmopobpe vo. GuVOEGOVILE TOPAAANAO NAEKTPIKEG TTNYES, Ol OTOlEG dEV
&yovv v 101 HEA; Na dikoodoyncete v andvinon.

15. Otav puBuilovpe e TOTEVGIOUETPO TNV TAGT GTO AKPO EVOG AVTIGTATN
HETAPAAAETOL TOVTOYPOVA KO TO PEVLLOL TOV TOV OLOPPEEL;
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16.Otav pvOuilovpe pe poostdtn to PO TOV SOPPEEL VO AVTIGTATY
HeTOPAAAETOL TAVTOYPOVA KOl 1] TACT] OTO AKPOL TOV POOCTATH;

17. H enidpacmn mov £yl pio Tnyn 6T pELLOTO TOV SLaPPEOVY TOVG KAGOOLG
evoc KukAmpatog Oa aAldEel, av ouvdedel oto kuKAmua po GAAN HEA;

18. TIodg pmopodpe va Bpovpe v 16050vaun avtioTooT Kot TV 16000vaun
tdomn OBeviv petald 000 onueiov eVOG KUKAMUOTOG YPTCLLOTOUDVTOG
HETPNGELG;

AoKknoeig
1. Tpeig avtiotdoeig R =100, R,=10€2, R,=5Q cuvécovtot maparinia kot
10 choTNUA TOVG oF oEPd pe avtiotaon R,=15Q. Bpeite v 16060voun
avtiotaon.

Am: 17,5 Q

2. Bpeite v 10080vapn avtictaon R, , petadd tov axpodextov AB, oto
TOPOKATO KOKA®UOL:

Am: R, =41 Q
3. Mia ovototyio mydv amotekeitar amd 60 otoyein o€ GEPd TOL TO KabEVa

éxet HEA E=1,86 V ka1 ecotepikn avtiotaon r = 0,005 Q. Na vroroyiotet
N wodvvaun HEA kot ecotepikn| avtiotaomn ¢ cuotoryiog.

Am: 111,6 V xon 0,3 Q
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4. Z10 KOKA®O TOL TOPAKATO GYLOTOS VO VITOAOYLGTOVV:

a) To oAkd pevpa I g Tnyng.
B) H évtaon tov pedpotog mov mepvaet and kdbe avtiotoon.
v) H mtdon tdong oe kdbe avtictaon.
Am: ) 18A, B) 18A, 14A, 4A, 4A,v) 18V, 28V, 12V, 16V

5. Mo cvotoyio amotedeital amd TEGGEPIC OUOLEG TNYEG CLUVOEOEUEVES OE
oelpd. H HEA ké0e mnyng etvar E=1,5V kot n ecotepikn| g avtictaon
elvar 1=0,1Q. H ocvctotyia tpopodotel katavarlmt pe ovtiotaon R =
2,6 Q. Na Bpebovv:

o) H 1codtbvaun HEA.
B) H évtaom mov d1appéet Tov KOTOVOAMTY.
v) H moAin 1don g svototyiag.
Am: ) 6V, B) 2A,v) 5,2V
6. Mia cvctotyio amotedeitor amd d€ka OPOLEG NAEKTPIKES TINYES CLVIE-
depéveg maparinio. H HEA ka0e mnyng eivar E=20V kot 1 ecmtepikn
avtiotaon r=1 Q. Av 1 cuototyia TpoPodoTEl KATOVOAMTN LE OVTIoTAON
R=4,9 Q va Bpeboiiv:
a) H woodovaun HEA.
B) To pedpa mov drappEet TOV KATOVOAWMTY.
v) H moAum tdon.
Am:.a)20V,B)4A,y) 19,6 V
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7. Zto KOKA®po Tov oynpatog va Ppedet 1o 160dvvapo OEReviv 6Toug akpo-
déktec A ko B.

(Ynodeiln: yua tov vroroyiopd e HEA @&Beviv pumopeite va ypnoipo-
TOMGETE TNV aPYN TNG EMAAANALNG Y10 TOV TPOGIOPIGUO TOV PEVUATOC
oty avtictaon R)).

Am: E =849 V,R = 6,64 Q

8. Z10 KOKA®UO TOL GYNLOTOG VO DVTTOAOYIGTEL TO PEVLUO TTOV OEPYETOL OO
v avtictaon R, epappodloviag to Oempnpa e vépbeonc.

Am: 0,1 A
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Evérnra 2.3
HAekTpIKN EVEPYEIT Kan 10XUG

“A1dakTikoi oTo)o!1”

Me tn pelétn Tig evoTnTas avtis o1 ualdntés Oa civail os Oéon:

® Vo O1ATOTOVOVY TIG EVVOIES TOV EPYOD, THS EVEPYEIOS KL THS 1GYDOG.

® va avayvwpilovy kar vo. ENYoBY T LOpPR EVEPYELAS TTOV OVOUGLETOL
nAeKTpIKy.

® va eényody v Evvola TS NAEKTPIKNG 10)DOG.

® vya dtatomdvovy o vouo tov T(aovl kou tig anwieies Bepuotnrag oo

OVTOG OVVETAYETOL.

® va dtatom@vovy kai va EENovy to Lobud amddoons piog cLOKEVHS 1

EVOG GVLOTHLOTOG.



HAEKTPOTEXNIA

2.3.1 Mnxaviko €pyo, evépyeia Kai 10U
Onwg yvopilovpe and to padnuo e ®voikng tov Npvaciov, étav o
duvoun petakivel éva cmpo katd v Kotevbovven g 1 dvvaun mapdyet £pyo.

Zyiua 2.3.1: Myyaviko épyo

Xmv mepintoon tov Xy. 2.3.1a ywo va avePei Eva copo Bdpovg B katakd-
pvoea ypetaletal va ackndel o dvvoun F avtiBetn pe 1o Bdpog, n onoia vo
avoymoetl 10 copo. To id1o cvpPaivel ko oto Xy. 2.3.1B. H dvvaun F petaxivet
10 coOpa vrepvikavtag TV PN T, n onoia avtiriBetar oty kivnon. Kot otig
V0 TEPUTAOCELG £YOVUE TOPAY®YN £pYov amd TN dvvaun F. To mapayoduevo
épyo gtvar avloyo TG0 TG SLVAUNG TOL OCKETAL, OGO KOl TNG ATOGTACTG
oL Ba S10vOGEL TO GO KATA TNV KOTEVOBVVGT TNG dVVAUNG.

Otav 1 ackovpevn dbvaun eival otabepn, 1o Tapayoduevo Epyo A didetan
amd ™ GYEoN:
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A=F./ (2.3.1)

o6mov 1 dvvaun F petpiétan og viovtov (N) | andotaon o€ pétpa (m) Kot To
épyo o 1{aovA (J). H povada tldovi (Joule) avtiotoryel 610 £pyo oG dSuvoung
I N mov petaxwvet éva copa katd 1 m. AnAadn:
IJ=IN'm

To copa 1o omoio avvymOnke katd £ pétpa oto Xy. 2.3.1a pmopei 61N ov-
véyea va apedel va méoel. Av To cOUN TEGEL, TOTE KATA TNV TTMOGCT TO BAPOG
ToV apdyet Eva optopévo Epyo. To ochpo ooy Bpicketal e o KatdoToon,
a6 Vv omoia pumopel vo mopaydel Epyo. Aéue 10TE OTL TO CONO EYEL PNYAVIKY
EVEPYELN KOL TTLO GUYKEKPLUEVA OUVANIKY] EvEPYEL. [evikd:

U Evépyera ovopdletal  tkavotnTo Topaymyns £pyov.

H evépyeswa givon tom pe 1o €pyo mov pmopet va mapoybel Kot Guvendg Exet
T1G 101C LOVAdEG LETPNONG e EKEIVES TOV £pyovn, OnAadn petplétat o€ TLAOVA.
H evépyeio cupPorileton pe W.

H evépyeia umopet va gpoavifetat pe dS1popeg LOpPES, OTMG 1 UNYOVIKY
gvépyela mov eidape mapamdve, 1 Oepuikn evépysto mov dabétel Eva capa
nov Ppioketor og vYNAN Beppokpacia, N ¥MNUKY EVEPYELQ TOV TEPIEXETAL GTO,
KOO0 KO LETATPENETOAL GE BEPUATNTA KATA TNV KOO, KTA.

2OUQove e TV apyn] OtaTPnons TGS EVEPYELUG 1) EVEPYELN OTTOLGONTTO-
T LopeNG dev pmopet va mapaydet omd 1o unodév. Ipoépyetarl mavia omd ™
LETOTPOT HOG GAANG LOPPNG EVEPYELOG.

2T1G LETAPOPEG, GTNV TOPOYMY TPOIOVTIWV KO OTIG KOTACKEVES OEV LLOG
EVOLAPEPEL LOVO TO TTOPAYOUEVO EPYO OALA Kol O YPOVOG TTOL YpetdleTat yia
va wapoyOel, pe Al Aoylo 0 pofuog pe Tov omoio mapdyeTat To Epyo, dnAadn
TO £PY0 OV TOPAYETOL GTT| LOVADQ TOV YPAVOUL.

Ag mapovpe Yo Tapdostypa dvo avelkvotipes. O TpmTog pumopet va avo-
yooet 200 kihd o€ Vyog 10 pétpav péoa oe Eva Aemtd. O 0e0TEPOG VLY OVEL
oToV 1010 ¥pdvo kat 6to 1610 Hyog S00 KIAG. ZtnVv TepinTmon avt) Aépe OTL O
JeVTEPOC OVEAKVGTNPAG EIVOL TTO 1oYLPOG ATTO TOV TPMTO, ATOdIOEL ONAOIN
peyoAdTepN 6y am’ 0Tt 0 Tp®@ToG. 'ETo1 Aowmov:
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U Ioyvg eivor 10 £pyo mov mapdyeTol 6T povada Tov ypovov.

H 1oy0¢ ovpPolriletor pe 1o P ko petpiéton o€ ot (1W). Av 1 woyvg P ma-
papével otabepn| ya ypovo t, 1dte divetor amd Tov THIO:

" (2.3.2)

o6mov A 1o €pyo mov £xetl mapaybel oto ypovo t. [lpopavmg amd ) (2.3.2) ot
LOVAOEG 10YVOG KO £PYOV GLUVOEOVTAL LIE TN GYEON:
IW = 1J/sec

2.3.2 HAekTpikn evépyeia

AT6 v Kabnpepwvn xprion Tov NAeKTPIoHol Yvmpilovpe 0Tt dTav Tpopodo-
TNOOVUE PE NAEKTPIKO pevLOL (o NAEKTPIKY] Beppdotpa Tapdyetot Bepudmra.
Emiong o1 Adiumeg mupoaktdoemc, 6T omoieg Exovpe avapepBel TOAEG popég
HEYPL TOPO, EKTEUTOVY QMG ENEWN TO €101KO VAL TOVG Beppaivetal puéypt va
mupokT®Oel amd 10 NAEKTPIKO pELLLO TTOV TO SLoppPEEL.

H avénon g Beppoxpaciog 6Toug HETOAMKOVS 0rymYOVG TOV S1opPEOVTOL
amd pedpo opeileTar 6to OTL Ta EAeVBep NAEKTPOVIO KABDG KivovvTon VT
NV MNPELD TNG EQOPUOLOUEVNS TAONC LEGH GTOV AY®YO GLYKPOVOVTOL LE
T ATOHO TOV KPLGTOAAKOV TAEYHOTOG. Ot GLYKPOVGELS AVTEG AVEAVOLY T
OepLukn Kivnon tov aTtop®V Tov PHETAAAOV, TPaypa oL onuoaivel 6t 1) Bep-
Hokpocio Tov aywyov yivetan peyaddtepn. Tavtdypova avédvet Kot 1 Oepikn
EVEPYELD TOL AYMYOV.

I'vopilovpe eniong Ott, 6Tov NAEKTPIKO PedU SLOPPEEL VOV NAEKTPOKIVITPAL,
0 NAexTpokvNTNpaG TEPLOTPEPETAL Kot BETEL G Kiviom dtbpopa unyovipata,
nopdyet Oniadn pnyavikd Epyo.

A@ov Loumov Ge SLAPOPES EPAPLOYES TOV NAEKTPICUOV TOPATIPOVLE VOL
amodidetal evépyela amd TIg NAEKTPIKEG GUOKEVES, Kol ENMELDN), OTMG EIMALLE
napondve, N evépyela dgv pmopel va mapoydet and To undév, 0dnyodLacTE
070 0KOAOVOO cLUTEpACLAL:
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U H mapaywyn evépyelas S10p0pmv Hopeav amd TIS NAEKTPIKEG 6V-
OKEVEG KOL PN YOVES TPOEPYETAL UTO TT) PETATPOTY) MLOS GAANG POPONS
EVEPYELNG, 1] OTTOL0 OVORALETAL NAEKTPIKT] EVEPYELQ.

H nextpikn evépyeta mopEyetor oTo NAEKTPIKA SikTLO OO TIG NAEKTPIKEG
YyEc, 0TaV aLTEG dtappéovtar amd pevua. [ va Tapaybel dpweg n nAekTpikn
EVEPYELN TOV TNYOV OTOLTEITAL, OTTMOC EIMOALE KOl TOPATAV®, VO KOTOVOA®OEL
Kamola GAAN popen evépyetag. 'ETol ot NAEKTPIKEG YEVVITPIEG YOl VO TOLPAL-
YOUV NAEKTPIKY| EVEPYELN TPETEL VO KATAVAADGOVY LUNYOVIKY] EVEPYELDL Y10l TNV
TEPIGTPOPN TOV Opopéa Tovs. H evépyeta avtn pumopet va mpoépyetat amd
VIATONTAGELS, OO TV KAVOT] OPUKTAOV KOVGIUL®V, OO TUPNVIKY GYdon, amd
TOV Avepo, an’ vbeiog amd Tov A0 HECH TOV PMOTOGTOLEIV, £lTE 0 KATO!L
GAAN EVOALOKTIKY] LOPOT| EVEPYELQGC.

21NV TEPITTMON TOV NAEKTPIKOV GTOLYEIV OV £YOVUE EEETAGEL GTIG TTPO-
NYOVUEVEG EVOTNTEC, 1| NAEKTPIKT EVEPYELD TTOL TOPEYOVY TPOEPYETOL OO TN
YNUIKN EVEPYELD TOL NAEKTPOADTN).

O Ayyiog puoikog Joule (TCaovA) ota pésa Tov 1900 audva amédeiEe 6T N
NAEKTPIKN EVEPYELD TOV HETATPEMETOL GE BEpPOTNTO HECA GE EVay OY®YO LE
avtiotaon R mov dappéetar amd pedpa divetarl amd v Tapokdat® oyéon, N
omoia etvatl yvoot| o¢ vopog tov T{aovA.

WP R-t (2.3.3)

Edv exppdoovpe 1o pedpa og aumép (A), v avtictaon o€ op () kot 1o
¥POVO G devtepOrenta (S) 1 evépyela mpokOTTEL 6€ TLAOVA (J).

Xoupova pe ) oyéon (2.3.3):

U H evépyera mov petatpénetor og Oeppétnra o o avriotoon sivaol
avaAOYN TOV TETPUYAVOL TNG VTGS TOV PEVHATOS TTOV T1] OLUPPEEL.
Eivan emriong avaioyn tng avtictoong Kot Tov ypovov.

H evépyeio mov petatpénetat e Beppomra oe o avtiotaon sivor aveédpmm
amd ™ Popd Tov pedTog. Avtd Paivetat Kot amd To 0Tt 6Ttov TUTo (2.3.3) 1)
Ty Tov W dev Ba aArGEet av avtikatastioovpe 1o I pe to —1.
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H oyéon (2.3.3) yphoeton eniong wg e&ng:
W =I(IR)t
I'vopilovpe 6pmc omd 0 vopo tov Qu ot
U=IR
ooV U givan n wtadon 1domng Katd PNKog TS avTicTaong, 0TOTE 0 VOUOG TOV
TChovA maipvet T popen:

W=U-1-t (2.3.4)

H oyéon (2.3.4) etvar yevikdtepn kot 1oy0eL Y10 OAEG TIG NAEKTPIKES GLOKEVEC.
Mmropei va dtotvmwBel pe Aoyl wg e€Ng:

U H nAekTpiki] EVEPYELD TOV KATAVAAMVEL £VOG KATAVILOTIG 1600VTAL
RE TO YIVOpEVO TN|G TAoNg OV €QupnoleToL 6TO AKPO TOV €M TNV
£VTOOT TOVL PEVNATOG TOV TOV SLUPPEEL EMTL TO YPOVO TOV 0 KATAVO-
AOTIG dwppéeTar oo pedua.

2.3.3 HAexTpIKn 100G

Onog elnoape mopandve, 6e TOAMES EQAPUOYES HOG EVOLOPEPEL O PLOOG LLE TOV
0mo10 TOPAYETOL 1 KATOVOADVETAL £V OPIGUEVO TOGO EVEPYELOS, ONAOOT TOOT
EVEPYELD LETATPEMETOL OTO TN UICL LOPPY] GTNV GAAN GTN HOVADQ TOV YPOVOL.
To péyeBoc mov 10 ekppalet avtod elvar, Onmg einape, N wyvs. Epappolovrag
TOV TOTO NG W6YV0G (2.3.2) otV mepintwon g NAEKTPIKNG evépyetag (2.3.4)
naipvovpe Tov akdAovbo THTO Yo TNV NAEKTPIKY| 1GYV:

P:_:—. : = Ul (235)

U H oy P 6¢ pa 6uokevt] gival To yivopevo Tig Tdong Tov EmKpa-
TEl 6TO AKPO TG ETL TNV £VTOOT TOL NAEKTPIKOV PEVRATOS TTOV T1|
owappéer.

Ao tov T0mo (2.3.3) 1 nAekTPIKN 16Y1G TOL KOTAVOADVETAL GE 0L OLVTi-
otoomn dtvetot amd T oyéon:
P=1IR
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Zyijpna 2.3.2: Hiextpikij 100

2e avtiBeon pe tov tOHmo (2.3.3) o omolog divel tn Beppikn evépyeto Tov
TOPAYETOL OO Lo AVTIGTAOT), 1 10YVG oL dlveTor amd Tov TOHmo (2.3.5) £xet
TPOGNUO TTOL €EAPTATOL O TN GYETIKN GOPE TOL PELLOTOG Kol TG Taong. [
nopdoeypo oto Xy. 2.3.2a 1 YN wapdyel nhektpikn oy P, evod n avrtictoon
R 010 Zy. 2.3.2B katavarover nhextpikn oyv. Ievikd 0tav to pedua eE€pyeton
oo TOV 0KPOSEKTN e BETIKO TPOOTLLO TAONG LIOG GUGKELNG, ] CLOKELT AL
TopayEl NAEKTPIKY 16D, VO OTAV TO PEVLLOL EIGEPYETAL GTO BETIKO aKPOSEKTY
NG GLOKEVNG, | CLGKELT KATUVOADVEL NAEKTPIKT] 15YD.

Amd ™ oyéon (2.3.5) mapatnpodpe g n povada pétpnong g woyvog fat
(W) ovvdéetan pe 1o Boit (V) ko 1o aumép (A) pe ) oxéon:

IW=1V x 1A
U Ioyvg 1W mapdyetal 1] KOTAVOADVETAL 6TAV OTO AKPO PLOG GV-

oKeVG epapuoleTar Tadon 1V kat 11 cvokeLT] OLOPPEETOL OO PELRA
évraonc 1A.

Emeidn n povada IW eivon pikpn yio Tic TepIocOTEPES EPAPUOYES YPTOLLO-
TOL0VLE TO TOAALOTAAGLA TNG :

KuoBat: 1 KW =1000 W = 10°W
MeyaBat: 1 MW = 1.000.000 W = 10°W
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INa v oy TV KIVNTNPOV £XEL ETIKPOTNGEL VO XPNCLLOTTOEITAL 1] LOVAdL
nov ovopdleton inmog (1HP). H avtictoyyio g pe 1o ot ko to KihoPart givat:

1 HP=746 W
1 kW = 1,34 HP

Onwg kol 01 AALEG LOPQEG EVEPYELAG, N NAEKTPIKT EVEPYELD LETPLETOL CE
tldovi (J). H povédo avtn avtiotolyel otnv evépysia mov mopdyst 1 KoTo-
voA®VeL po. cuokevn woyvog IW og éva devtepdrento. [ToAEC popéc dpmg
YPNOUYLOTOLOVUE T LOVAIO TOL AVTIGTOYEL GTNV EVEPYELD TTOV TAPAYETAL 1)
KATOVOA®VETOL amtd pio cuokevn woyvog 1 W og o dpa. H povada avt
ovopaletat fatdpa (IWh). IToAhorAdoo avtng g povadoag etvor n cuvifwg
ypnoonotovpevn KihoPatmpa (1kWh) mov avtictotyel otnv evépyela mov
nopdyel | Katavolovel pia cuokevn woyvog 1 kW og o dpa. H kidofatopa
ocvvdgetar e to TCAoVA Le TN oxEon:

1 KWh =3600 KWs = 3600 KJ =36 x10°J

2.3.4 OeppornTa ko anmwAeieg T{aGouA

Eidape mopandveo 6Tt cOp@ova pe to vopo tov t{dovA, 6Tav pia avtioto-
on dlappéeTal amd pevLO, N NAEKTPIKY EVEPYELD LETATPENETAL GE BEPLOTNTAL.
To povdpevo avtd ovopdaleton govopevo TCaovAd. Otav £vog Katavalmg
amoTeAEITOL LOVO OO OVTIGTAGELS, TOTE OAOKANPN N NAEKTPIKN EVEPYELD TTOV
ATOPPOPE O KATAVOAWMTNG LETATPENETAL GE DEPUOTNTAL.

e PEPIKEG EPAPUOYES 1] LETATPOTT TNG NAEKTPIKNG EVEPYELOG GE BepoOTNTOL
etvo emBounty (m.y. o1 NAEKTPIKESG BEPUAOTPES, GTO NAEKTPIKO GidEPO, GTOV
Oeppocipwva KTA.), Ve o€ dALEG TEpTTOGELS lval avemBounty. Mihdpe tote
v OEpIKES ATMAELES, ETELON TNV EVEPYELD TOV PETATPETETOL GE BepudTnTOL
dev v aglomololpe, evod avtifeta pmopel va tpokarécel PAAPES 0TI LOVAOGELG
Kol o GALa eaptuatoa amd TV vepBEpuavon Toug. Ot Oepuikés omdieteg
avaeépovtal Kupiwe 6tn BepUOTNTO TOV YAVETAL OTIG AVTICTAGELS TV 0YWYDV
TOL GLUVOEOVV TIG TNYEG LE TIC SIUPOPEG NAEKTPIKES GCUCKEVES, GTIV EGMTEPIKN
aVTIOTOON TOV TNYOV, KTA.

— 162




TO ZYNEXEZ PEYMA (A.C)

Aoyo tov anoreidv TCAOVA, GTIC YPOUUES LETAPOPAS TOV NAEKTPIKOD Ot-
KTVOL KO GTO KOADOL TOV NAEKTPIKOV EYKATOCTAGEWDY EMAEYOVLLE Oy®YOVS
LE LIKPN OVTIOTOOT TPOKEYEVOD O OTMAELES EVEPYELOG VTLO LopeN OepudtnTag
va gival 060 yiveTon LIKPOTEPEC.

Oepkég andAeleg TapovotdlovTal Kol 6TOVE NAEKTPIKOVS KIVNTHPES, OOV
éva LEPOG TNG NAEKTPIKNG EVEPYELNG TTOV ATOPPOPOVV UETATPEMETOL GE OVE-
mOOuNT Beppotra. O NAekTpoKIVNTHPAG EIVOL Lio UNYOVI] TOV LETATPETEL
NV NAEKTPIKN EVEPYELD o€ punyovikT. Ouwmg emedn ot aymyol mov amoteAovV
TIG TEPLEMEELG TOV KIvNTHPO, EXOVV MUIKY OVTIGTACT], KATA TN OEAEVOT) TOL
pevuatog Oepuaivovrol. To T0GO TG NAEKTPIKNG EVEPYELNG TOV UETOTPETETOL
o€ Oeppotmra amotelel TG OepuKéc ammAELES.

H Bgppomra, 0mmg kot k6B AN popoen evépyelag petplétal o€ T{AOVA.
Xpnopomoteitor OUMS akOUN MG Hovada HETpnong e Oepikng evépyelag n
yhoBeppida (IKcal). H povada avtr oyetileton pe ) Oepuikn evépyeia mov
arorteitat, Yo va Oepuaviel po mocodt T VEPOD.

O yevikd¢ TOTOC, OV dlvel TN BepKT EVEPYELX TTOV ATTOUTEITOL, Y10l VOL [LE-
tafAn0st katd AB n Beppoxpacio evog copatog pe palo m givor o e€1g:

Q=C -m-A} (2.3.6)

omov C givar 0 cuvtereotng Beppoympntikotnrag. Av n Oepuotta Q ekppa-
otel o€ hoBepuideg, n pala og kg kon n petafoln Beppokpaciog e fobovg
KeAoiov, 10te  otabepd C yia 1o vepo €xet tnv tiun 1. 'Etot yia to vepo
UTOPOVLE VO YPNGUYLOTOMGOVLE TOV TUTO:

Q (Kcal) = m (kg) - AB (°C) (2.3.7)

YVVENMG T0 T0Go BeppdtnTag oL amatteiton o va ovénbei n Bepuokpacio
evog yMoypappov vepoo katd 1°C eivon IKcal.

O TCqovA vorhdyioe T GYEoM, 1| OOlo GLVOEEL TN BEPLUKT EVEPYELD LE TO
UNYoViKO £pyo Kot 1 omoio. GuVOYileTol 6TV TOPAKAT® GYECT) TOV GUVOEEL
™ yMoBeppida pe to TCHOVA:
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1 Kcal = 4,184 kJ
XPNOYOTOLOVTOG 0T TN GXE0T LETATPOTNG LOVAOMYV UTOPOVE VO, YPAWOLLE
Tov TOT0 (2.3.3) 0 0moiog pog SIveL TNV NAEKTPIKN EVEPYELD TTOV LETATPEMETOL
o€ Oeppotro o€ P avtiotaon, MoTe 1) evépyela va mpokuntel o Keal:

Q=0239x10° R -t (2.3.8)

H oyéon avt ovopdletor Oeppkdc vopog tov TCAovA.
Ao T mopamave yiveton @avepd 0Tt N Kthofatdpa umopel emiong va ex-
@paoTel og YIAMoBepideg Kol GUYKEKPIUEVQL:
1 KWh = 860 Kcal

2.3.5 BaBpog amodoong

[Iponyovpévag dlumoT®oope 6TL GTNV TEPITTOON TOV NAEKTPIKOD KIVITHPO
dev umopel vor petatpamel OAN N NAEKTPIKY EVEPYELD TOV ATOPPOPA O KIVNTNPOG
oe punyavikn evépyewa. 'Eva pépog g petatpénetan o€ Beppukn evépyeia Adym
TOV OVTIOTAGE®MV TOV y®Y®OV Kol TOV TPPOV. AVTO T0 LEPOG TNG EVEPYELNG
OV TO EKUETAAAEVOLOOTE KOL Y1 AVTO TO OVOUALOVUE EVEPYELDL ATTMAELDV.

2y 2.3.3: Poij 16006 6& HAEKTPOKIVITIPA
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g OAEC TIC MEPWTTAOOELS, OOV EXOLE LETATPOTT EVEPYELONS OO LU0 LOPPT
0€ GAAN HECM LG UNYOVIG 1] CUOKEVNG, EXOVUE OMAEIEC EVEPYELNG. TNV
TEPIMTO®ON TOV NAekTpoKVN TP (Zy. 2.3.3) 1oY0el GOUPOVA Pe TNV apyN
JTNPNONG TG EVEPYELNG 1] TOPAKATM GYECT:

W =W +W,_
oMoV W elvat 1 TPoGOIOOUEVN NAEKTPIKY| EVEPYELD, TNV OTOL0 OTOPPOPA O
KIVITHPOG Kot W elvar  o@EMuN evépyeta, 1 omoio amodideTol MG PNYoVIKO
épyo. To W eivon n evépyeia ommieidv, n onolo nepthapPdver: Tig Oeppikég
OTMOAELEG OTIG AVTIOTAGELS TOV TEPLEMEEMV TOV KIVINTNPA, TIG ATMOAELES AOY®
TPPAOV Kot TNG OTOAEEG OVTIOTACEMG TOV ALEPA OO TNV TEPLGTPOPT| TOV K-
vnpo.

Eme1dn 1 1oy0g elvat 1 vEPYELD TOV PETATPETETOL OTO TN L LOPPT] OTNV
GAAN 0N pHovAda Tov ¥POVOL, UTOPOVUE VO, YPAWOVLE TNV TOPATOVE® GYECT
Y T1G woyeic og eéng:

Pnp - P(n(p . Pan
Omov Pnp elvat N NAEKTPIKT 16Y0G TOL TPOGIIVETAL GTOV KIVNTI PO, Pw(p glvaim
OQEM 160G, TOV PETATPETETOL GE UNYOVIKT KO P gtvat 1 1oY0g ATOAEIDV
TOV KIvnTipa, ONAadN Ol AMAEIEG EVEPYELNG GTI LOVAOX TOL YPOVOUL.

BaOpodg amddoong ovopdletar o AOyog g o@EAMUNG 16x00G (qu») TPOG TNV
TPOGOIOOUEVT] 1GYD (Pnp) Kol cupPorleTon e TO Ypappa n:

P
= (2.3.9)

p

4 O BaBpég ambédoong pag ALEL TOL0 TOGOGTO TG L6YVOS TOV UTOPPOP
£VOG KATAVOAOTIG NETATPETETAL € OQEMUT LOYD.

H vrdérown 1oy0g, avt) mov dev a&lomoteitan yia 10 okond mov BEAovLe,
xaveton ko Oempeitan 160G OTOAELDV.

2OUPOVa e OGO EITOLE TOPATAV® 1 OPEAUN 1GYVG Pw, oNAaon o apdunTg
TOL KAAGUOTOC TNG o)éomng (2.3.9), Ba etvor mhvta pikpdTePN TG TPOGOOOUEVG
P, ONAad1| TOL TAPOVOUAGTY, APOD TAVTO B VITAPYOLV KATOIES ATMAELES.
Onwc EEpovpe OU®S, £vo KAGOUO, TOL 0 aplOUNTAS TOL Eival PIKPOTEPOS Ol
TOV TTOPOVOLOOTY, Elval KpOTEPO 0o TN povada, dniaodr o faduog anddoong
etvar évto pikpOTEPOG TG HOVASOG:
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Oco 1 tipn tov Padpov anddoons TANcLalel v pHovada TdG0 0IKOVOUIKO-
TEPN Elval 1 AElTovpYio TOV KOTOVOAMTY.

O BaBudc amoddoong pmopet va ypaet kot mg AGYog TG MPEAUNG EVEPYELOG
Ww TPOG TNV TPOGIIOUEVT] EVEPYELLL W_, o€ éva ypovikd dtbotnua t. IIpdry-
HOTL 0V TOAAOTTAOGLAGOVE €Ml t TOV aplOUNTH KOl TOV TOPOVOLOGTH GTOV
tOomo (2.3.9) maipvoupe:

J (2.3.10)

O Babuodg amddoong ivar adbdototo péyedog. I'” avtd Kot TOAAEG POpPES O
Babuog amddoong divetar e mocootd. ['a mapaderypa av n = 0,75 tote Aéue
ot 0 KoTavalotig Exetl faduod anddoong 75%. Avto onuaivet 6t amd tig 100
HOVAOES EVEPYELOG TTOL TTAUPVEL O KOTAVOAMTIG 0modidel G w@EAUN 1oYD TIg
75, evéd 01 25 ydvovtol g ammAELEG.

YuvnOmg to péyebog piag unyovng, dSnAadn oo pnyovn etvor peyaddtepn
Ko ool pkpotepn, kabopiletar amd v ovopoosTikn g 1oyd. Ovopastiki
160G L0G GLOKELNG ELVAL QLTI TTOV OVOLYPAPETOL GTOL TEXVIKA TNG YOPOKTT-
PLoTIKd Kot vt avTn Yo TNV onoia £yl GYESAGTEL 1] LNYOVT.

O Babuog anddoong kabopilel Ty woiotyTa g unyovne. H punyovn mov €xet
peyoltepo Pabud arddoong eitvon moloTikd kaAlvtepn. Zovilwe ot ToAESG Un-
YovEG AOY® @Bopdv Eyovv HikpdTEPO Pabpd amddoong amd O,TL 01 KOVOVPYLEC.

» HMopaderypa 1

Mio Aaumo TopokTdOGE®S KoTovaimvel 1oyd 150 W kot cuvdéeton o€ mnyn
1aong 220V. No Bpebovv:

a. H évtaon pevuatoc mov 1 dappéet.

B. H avtioctaon mc.
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Avon

o. Ao Tov TOmo TG 1ov0og (2.3.2) Advovpe g mpog I kat Eyovpe:

Aravrnon: 1=10,68 A

B. Amd 10 vouo tov Qu £yovpe 6TL M avtictaon eivar:

Aravtnon: R =323 Q

» IMopaderypa 2
‘Evag avtiotdtng mov katavaiovet 1oyd 200 W epPantileton o doyelo, 10
omoio mepiéyet 8 kg vepd. Na vroroyiotovv:

o) H Beppdmra mov amodidel o avTiotdng o€ povo 2 mpov.

B) Katd mdécovg Paburovg Keloiov Ba avénbei n Beprokpacio tov vepov
o€ 2 MpEC.
Avon

a. H 1oyd¢g tov opikov avtiotd eivar P =200 W. O ypovog Aettovpyiag
etvar t =2 h =2 x3600s = 7200 s
H 6epuomta diveton omd tov tomo:

Q=0,239-103-P-t=0,239 x 10 x 200 x 7200 = 344 Kcal

Ancvinon: Q =344 Kcal
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B. To 1 Kcal avoyadvet ) Beppokpacia 1 kg vepov katd 1°C. Emopévog
and tov tomo (2.3.7):

AB _ Q _ 344Kcal _ 43°C

Aravrnon: H Begppoxpacio tov vepov Ba avénbel xotd 43°C.

Katd ™ Aomn g doknong dextNKape OTL 0V DIPYAY OTMOAELES EVEPYELNG
KOTA TN O18PKELN TOV TELPAUATOC.

» Mopaderypa 3

"Evoc niektpikoc Bpacthpog vepov mepiéyel vepd palog m = 10 kg ko Ogp-
nokpaciag 0, = 30° C. Av o Babuog anddoong Tov Bpactipa eivar 0,9 kar to
vepd Bpalet o xpovo t =5 min, Tdon etvan 1 16Y0G TOL PpacTipa;

Avon

I'vopiCovpe 011 0 vepd Bpalet oe Bepuokpacia 6,=100°C. H bepuotmra,
7oV amotteital Yo va etdoet to vepd og Bepuokpacio Bpacpov divetal omd
tov tomo (2.3.7):

Q=m(0,-06,)=10(100 - 30) = 700 Kcal

Emneon o ocvvteheotng amddoong tov Ppactipa eivar 0,9 onladn éxovue
10% oamdAeleg evEPYELNG, 1| NAEKTPIKY EVEPYELD TTOVL ATOPPOPE 0 Bpactipag Oa
etvan peyodvtepn. And tov tomo (2.3.10) Advovtag oG TPog TV TPOGOHIOOUEVT|
EVEPYELN EYOVLE:

Apa 1 Tpocodopevn niektpikn evépyeta oe kWh eivau:

W, =l8=0,9KWh
860

p
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H 100¢g tov Bpaocthpa eival 1 nAeKTPIKY EVEPYELN TOV ATOPPOPNCE, OV
drupebel da To ¥pdvo t = Smin:

p= W _0,9kWh _ 0,9kW x3600s
t Smin 5% 60s

=10,8 KW
Aravrnon: Apo n 1oydg Tov Bpactipa eivar P = 10,8 KW.

» IMopaderypa 4

INo va dtatnpnBel éva dopdTio 10 YeyWmva o aveKTn Beprokpacio Tpémet
va tov mapéyetot Beppomrta 1720 Kceal kdbe dpa. o npémet va etvor 1 1oy0g
pog nAektpikng Bepudotpog, n oroio Ba Bepuaivel To dwpdrio;

Avon

I'vopifovpe 61t IkWh=860K cal. Zvvenmg 1oy0¢ evog kW mapéyel 860 Keal
oe o dpa. Xpewlopaote 1720 Keal/h dpa n woy0¢ g Oeppdotpag etvat:
P,=1720/860 = 2 kW.

Aravrnon: H 1oyog g Beppdotpag mov yperaldpacte eivor 2 kW.

» Mapdaderypa 5

"Evog Bpaotipag vepov amoppopd NAEKTPIKY o)1 P =500 W ko &yl Babuo
anddoong 0,8. Na Bpebel n opéhun 1oy0d¢ Tov Bpactipa.

Avon

Amo tov T0mo (2.3.9) mpokvmtet:
Pu)(p - nPnp

YVVEnOG:

P ,=0,8x500=400 W.

Aravrnon: H o@éun 1oyvg tou Bpactipa eivar 400 W.
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» Mapdadsrypa 6

Mia nAextpikr) tnynq pe HEA E=110V kot ecotepikn avtiotaon r=0,02Q
TPoPoooTel évav katavalot pe avtiotaon R. H évtaon mov dwappéet to
KokAopa givar I=100A. Na vroroyiotel n NAEKTPIKN 16Y0G TOL amodideTOL
OTOV KOTOVOAMTY.

Adony

H 10y0¢ mov kataval®veTol Ao TV E0OTEPIKT AVIIGTACT TG TNYNG Etvat:
P_=0,02x100* =200 W.
Mo va Bpodpe v 16x0 TOL ATOSISETAL GTOV KATOVOAMTY UTOPOVLE VO
gpyaoToOlE pe 000 TPOTOVG :
a. Yrnoloyilovpe mpdta v avtictaon R. I'vopilovpe ot
E=1I(R+1)

ar’ 6mov Avvovue g mtpog R:
R=—=-r= —0—0,02 =1,08Q

Omnodte 1 o0 stvat:
P.=R-I*=1,08 x 100° = 10.800 W = 10,8 kW

B. Bpiokovpe v tdom oto dkpo TOV KOTOVOAMTH Ao T GYECN:
U=E-1-r=110-100x%0,02=108 V
Kot vroAoyilovpe TV 101 TOL KATAVOAGVETOL 6TV avticTaon R and
Tov tomo (2.3.5):
P.=U-1=108 x 100 =10.800 = 10,8 kW

H ovvolikn niextpikn 1oy0g mov mapdyetot ival ion pe otV Tov arodi-

OETOAL GTOV KOTOVUAWMTN GLV TIS OMMOAELES GTNV TNYY| Ko etvat:

P=P, +P =108 kW +0,2kW =11 kW

Aravrnon: Xtov kotavoimtn arodidetor 1oyvg 10,8 kW.
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Avakepalaiwon

e H nlextpikn evépyela mov petatpéneton o€ Beppdtnra oe (o avtictaon
elvat avarloyn e TO TETPAY®VO TOL PEOUATOG TTOV T SlOPPEEL.

® H nextpikn 1oydg ToLv TapAyeEL ] KATOVOAMVEL (Lol GLGKELT diveTal amd
TO YIVOUEVO TNG TAONG GTOVG OKPOJEKTES TNG EML TNV EVTOGT TOV PEOUATOG
OV TN JappEEt.

e Mo kivoBatwpa aviictotyel o 860 yihobepuidec.

® O Babudg anddoong divetar omd 0 AdYo TG OPEMUNG TPOS TV TPOGOL-
dopevn 1oy G€ Pt GLOKELN Kot £IvVOL TAVTOTE PIKPOTEPOG TNG LOVADIS.

Mivakag ZuppoAwv kai Movadwy

Méye0Oog Yopporo Movéoa

‘Epyo A TChovA (17)

Evépyela W TChovA (17)

Ioybg P Bat (IW)

Oeppromta (Oepuikn| evépyela) Q XtmoBepuida (IKcal)

BaBuodg anddoong n -
Epwrnoeig

1. TTo¥ ogeiretar n BEppaven Tov vepoL 6tov Niektpkd Beppocipmva;

2.'Evag niextpucds Aapntipag éxet avtiotaon R =500 Q kot évag nhextpikog
Oepuocipmvag éxet avtiotaon R,=10 Q. ITotog katavalotig amoppopd.
peyaAvTePN 160, av cuvoedodv oty 1010 Ty Kot yioti;

3."Exovpe dvo niextpikég Oeppudotpes. H pia £yet dumhdoia woyd ond v
GAAN:
a. [Towa mapovsialet peyoadhtepn nAekTpikn avtiotaon;
B. Ao mowa d1€pyeTal TEPIGGOTEPO PELIA, OTOV GLVOEDOVV e TNV 1010
myn;
v. [Tow kotavalmvel meplocdTEPN EVEPYELD OE pio MPa Aettovpyiog;

171 ——




HAEKTPOTEXNIA

— 172

6.

270 KOKA®UO TOV OYAUATOG N MU0 TUPOKTOGEMG A | £XEL OVOLOGTIKY
160 60W, eved n Adpma A, 100W. Ot Adpmeg, mov £xovv v 610 ovopo-
OTIKN TAGT, GLVOEOVTUL GE GEPE KOl TPOPOOOTOVVTOL Otd TNV 1010 TTNYN:

a. [Tola Adpma éxet peyolvtepn avtiotaon;
B. Awappéovtar kot ot 500 Adumeg amd To {010 pevua;
v. H téom ota dkpa motog Adpumag eivor peyaddtepn kot ylori;

0. INati pwtoPolel evrovotepa n Adumo tov 60W amd v Adpma tov 100W;

. Ao Kty peg G 1010 OVOUAGTIKNG 10Y00G £xovv Babud amddoong 75%

kot 80% avrtiotorya. Av 1 iU ayopds Toug givat oo motov Oa TpoTIuncETE
Vo yOpAGETE KO V10T

Ti petpd o petpntg (poror) e AEH; Hiektpukd pedpa, nhektpikn oy,
NAEKTPIKN eVEPYELX | NAEKTPIKO POpPTIiO;

. M Tyn €xet taon 110 V kou ¢ dappéetan and pedpa. apdyst oyt

oYV Ko yoTi;

. ITowog Beppocipmvag Bepuaivetl taydtepa TV 110 TocOTNTO VEPOD OTAV

TPOPOdOTEITOL e TNV 1010 TAOT); AVTOC TOV EXEL LUKPOTEPN N AVTOC TOL
€xel peyodvtepn avtictoon;




TO ZYNEXEZ PEYMA (A.C)

Aoknoeig
1. No vroAoyiotel 1 1606 £vOG KATAVOA®TY, av dtappéetat and pevpo [=10A
Ko gival cvvdedepévog o taon U=220 V
Am: 2,2 KW

2.’Evag xatavormtg katavarovel 1oy P=1000W kot efvat cuvoedepévog
og taon U=100V. I[16c0 eivar to pedpo mTov aroppo@d;

Am: 10A
3."Eva niektpikd oidepo drappéetar amd pevpa [=5A kot Katavaimvel 1oyd
P=1,1 KW. Na Bpebei n tdon ota dkpa tov.
Am: 220V
4.Na Bpebei n avtictaon kot to pedpa TV NG NAEKTPIKOV CLCKEVMV:
a. Aaurtpag 220V/100W
B. Oeppocipwvag 220V/4,4 KW
v. Hhextpwkn Beppdotpa 220V/1100W

No cvykpivete HeTaED TOVS TIC AVTIGTAGELS TOV GUGKEVAOV KO TO, PEVLLOTA
touc. Ti copmepdoparta Bydlete ;
Am: o) [=454mA, R =484,5Q, B) [=20A, R=11Q, y) [ =5A, R =44Q
5. Av 01 KOTavOA®TEG TNG TPONYOVUEVNG AoKNoNG Agttovpyncovy et 20
mpeg oo evépyela Ba katavalmoet kdbe cuokevn; Av ke KiloPatdpa
kootilel 20 opy., TOcO Ba KOoTioEL 1) AgtTovpyin KAOE GLGKELNG;
Am: o) W=2KWh, 408py. B) W=88KWh, 1760 5py.
v) W=22KWh, 440 6py.
6. Avo Aaumtpec 60V/200W kot 60V/300W cuvdéovtarl otn oelpd Ko otol
dicpa Tov cvoTipatog epapudletal taon 150V. Na eéetaotel av ot Aa-
UTTNPEG AELTOVPYOVV KOVOVIK(L.
Am: 0 Tp®TOG OY1, 0 dEVLTEPOG VaLL.
7. Hiextpuch] Oepudotpa 600 mapdiiniov aviiotdoemy R, kot R, tpopodoteitar
ue taon U=220V. Otav dappéetar omod peopa povov n R, n Oeppaotpa éxet
o0 800W, evad, 6tav cuvdéovtarn R koun R, mapdAinia, n Oeppdaotpa
éxet o0 2000W. Na vroroyictody ot aviotaoelg R, kot R,
Am: R =60,5Q,R,=40,25Q
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8. Mio niextpikr| Oepuaotpa anotedeitol and 6vo aviictdoeig R, = 60 Q
Kot R, = 30 Q kot ovvdéetar og diktvo U = 240 V. Na. Bpebei n 1oy0¢ g
Oepudotpag, OtTov:

a. Agrtovpyei povo n R,

B. Aertovpyel povon R,

Y. Agrtovpyolv € GEPA 01 OVO OVTIGTAGELS

3. Agrtovpyolv TopdAinia Kot ot 600 aVTIGTAGELG

2VYKPIVETE T OMOTELEGLOTOL.

Am. P =960 W, P, =1920 W, P = 640 W, P, = 2880 W

9."Eva nkektpikd 6idepo Aettovpyel o tdon U=220V kot dwappéeton amd

pevpa I =1,5A. Av n ypéwon givar 20 dpy. avd kihoPatmpa, 60 KooTilel

N Aettovpyia TOv Yo 2 OPEC;

Am: 13,2 dpy.
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TO MAINHTIKO MEAIO

Evérnra 3.1
Mayvnriopog - HAekTpopayvnTiopog

“A1dakTikoi oTo)o1”

Me tn pelétn Tg evoTnTas avtis ot ualdntés Oa civair os Oéon:

® va yvwpilovy 11 eivar 01 PLOIKOL KoL TEYVITOL UAYVITES KOL TV LOIOTHTO
™G HayVNTIKNG PeAdvag vo. delyvel mavta to Boppd.

® va yvapilovy T eivar 01 TOAOL EVOG UOYVHTH KOL TL OVVOUELS ECOTKODY.

® va yvapidovy TS TaPIoTAVOLUE EVO. [LOVTIKO TELO UE T forbsio twv
LOYVIITIKEOV YPOLYLDOV.

® va yvapilovy T ivor To payvnTiKd weoio e I hg.

® va yvapilovy i Eival T0, GIONPOUCYVITIKG KOL TL TO, OLOYLOYVHTIKG. DAIKGL.

® va yvapilovy nas uoyvnTiletal Eva GLONPOUayVHTIKO DAIKO.
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3.1.1. ®uoiKoi Kal TEXVNTOI HAYVATES

O poayvnTiopdc opeihel 1o OVOUA TOV 0TO «paryvitn AiBo» €va opukTod, TOV
npoToPpédnke ot Mayvnoia g Mikpdg Aciog Kot TV yvooTtd ond v
apyordtta. To mopamdved VAIKO £xel Tn 1010t Ta Vo EAKEL GLOEPEVIN AVTIKEL-
peva. H 1016tta avt) mov avagépetar amd tov @ain tov Mikneio (60¢ aum-
vog .X.) ovopdotnke poyvnticpoc. ['evikd poyvinteg 1 akpipéctepo povipor
poyviiTeg ovoprdlovTot To VAIKEA oL £X0VV TNV W10TNTA V. EAKOVV TO GidNpo
Kol Oplopévar AL DAKA, OTmG TO VIKEALO Kol TO KOBAATIO.

Ot payviteg dtokpivovtol o€ LGIKOVS Kat TeXVNTovS. Ot uoKoi payvil-
1€ (Ommg Ko 0 poyvng AlBog g apyaidtnToc) Tpoépyovial Kupiog omd 1o
0pLKTO OV ovoudleTal payvnTiTig Kot givat £va 0&€1d10 ToL GLONPOV.

Ot tgyvnToi payvijteg slivor KpApATa Tov Gd1NPOYv, ToL payvntilovon Te-
YVNTA e ™ Pondeta 1o vpOV NAEKTPIKAOV PELUATOV Kol £(OVV TNV KAVOTNTO
Vo ST PovV Yo LEYAAO ¥POVIKO SLAGTNHA TO HoyvNTIoUO Tovg. ['evikd ot
TEYVNTOL LOYVITEG TTOV KATAGKEVALOVTOL CLEP £XOVV KAADTEPES OV TL-
KEG 1010TNTEC Kol £YOVV OVTIKOTAGTNGEL OTIC NAEKTPOTEXVIKEG EQPOPLOYEG TOVG
(QPLGIKOVG LLOLYVITEG.

H gAxtikn ikavotnto evog poryvitn ivat eviovotepn oTic AKPES TOV Kot ovTd
etvort ave&apro and 1o Gy Tov poyvitn. Av fubicovpe dvo poyviteg, va
papdopopeo Kat Evav TETAA0EWN, 68 £va cwpd amd pvicpata cdnpov, Ha
TAPOVLE TNV EIKOVA TTOV PaiveTon oto Xy. 3.1.1.

2ynua 3.1.1: Hetaloerdns kat pafoouoppos payvyTng
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Ta onpeto, oto omoio TAPATNPOVLE TN LEYOAVTEPT GUYKEVIPMOGT PVIGUATOV
ovoudlovton woHAot Tov poryvitn. Ot morotl kabe poryvitn eivon mévrote 600 Ko
etvart d10popeTIKOL 0 £VOg 0o TOV GALO. AVTO UTOPOVLLE VO TO SLOTIGTAOCOVE
pe  Pondeia pog poyvntikng Perovag (Xy. 3.1.2). H payvnrikn Perodva
elva £vog erappOc payvinng o€ oyfua BeAdvag mov otnpiletol 6To KEVIPO
Bapovg tov Kot pmopet va meptotpapel eAedBepa 6To 0p1ldVTIO EMimEdO. XN
poyvntikn Berdva tov Xy. 3.1.2 ot moOAot Exovv Paget pe S1POPETIKA YPDOUOTO
v va Toug Egywpilovpe.

Zynjpa 3.1.2: Mayvytuej felove.

[Mopampdvtag ™ poyvntikn PeAdva S1mioT@VoVpE OTL 0 £Vag TOMOG GTPEQE-
T0 ThvTote TPOg T0 Boppd kot 0 dAhog mpog o Noto. Tov mOAo mov otpépeton
npog tov Boppd ovopdalovpe copfaticd Bopero poyvntikd oo g ferdvag,
eV Tov TOAO TTOL GTPEPETAL TPOS TO NOTO, VoTIo paryvnTikd Toho. O Popetog
noA0g cvpPoriletan pe tov ypappa N (Ayylkd North, [N'oAlwud Nord) kot o
voTi0g TOAOG pe to Ypapupa S (Ayyaikd South, N'aAlukd Sud). Av otpéyoopue
) Berdva katd 180°, dote o foOpetog mOAog TG va deiyvel To Noto kot v
aenoovue, N Berova Ba yopicel otnv apyikn g 0€on, £To1 dote 0 fOpelog
TOAOG va delyvel Eavd to Boppd.

g avtiototyio pe ™ poyvntikn Beddva ot 000 mOAOL KAOE LoVt OVOud-
Covtaun Poperog Kot voTIog TOAOG.
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Av TANGLAGoVHE KOVTE dVO PAYVATEG TAPATNPOVUE OTL O OpElog TOAOG
TOoL €vOG payvintn amwBel To POpelo TOA0 Tov aArov. To 1010 cvuPaiverl av
mAnclicovy 600 voTiol TOAoL. Avtifeta, o fOpelog TOAOG TOV EVOG LayviTN
éhkel Kot EAketan omd 10 vOTio TOAO TOL GAAOV.

‘Etot pmopovpe va modpe yevika 0Tt

U o1 opdvopor payvntikoi térot awrmOovvral
U o1 ergp@vopoL poyviTikoi Aol EAkovtan

3.1.2. MayvnTiko6 medio - pAyVNTIKES YPAPHES

Méypt Tdpa £xovpe d€L OTL O1 LAYVITEG OICKOVV OLVAUELS GE AAAOVG LLoi-
YVIATEG. XTO TPMTO KEPAANLO EIOOE EMIONG OTL TOL NAEKTPIKE POPTIOL GKOVV
duvdipelg oe dAda poptio. Otav éva copo aokel SOLVAUELS 0 GALL GOUATO
oo amocTaon AENE OTL T0 cOpa avtd ONuovpyel Yop® Tov Eva medio duvd-
eV, N amAd £vo Tedio. Yapyel Yo mopdderylo To NAEKTPIKO edio Tov
0PeILETOL GE NAEKTPIKA POPTIO KOl TO PAYVITIKG TEGI0 TOV TAPAYETOL OO
TOVG HoyVITEG. E€povue OAotL emiong to edio fapvTnTac, TOL dNoVPYEL N
YN Kot 610 omoio opeidetorl 10 Bépoc Twv cOUATOV.

Ag dovpue topa eWdKdTEPA TO PayvnTikd medio mTov dnpovpyel yOp® TOv
évag pafoopopeog HayvnIng. Av 0 payviTig ivoat apkeTd 1ovpOTEPOG OO
TO LOYVNTIKO TESTO TNG VNG, LTOPOVLE VO TPOGIIOPIGOVLLE TN LOPPT TOV oL
yvnTko mtediov Tov pe ™ Pondeta pog poyvntikng Berdvog (Zy. 3.1.3).

Zynua 3.1.3 : Mayvytikés ypopués pafioopoppov uayvity
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Balovtog ™ poyvntikn Perdva og dradoykég BEGELS, TIG 0moieg 6T CLVEKELD
OLVOEOVE LETAED TOVG, UTOPOVLLE VO GYEOIAGOVLLE TIG YPOULLES TOV PaivOVTOL
010 Xy. 3.1.3. Ot ypappég avtég ovopaloviol poyvnTikéS Ypoupéc.

U O payvntikég ypappéc divoov tn 91e00vvon TV duvapemy mTov
00Kl TO poyvnTiKG medio o€ kKaOe onueio Tov yOpPov.

Ye k6e onpeio TOV LAYV TIKOV YPOUUOV 0 BOPELOC TOLOG TNG HOYVITIKNG
Behdvag delyvel T @OPE TOV LAYVNTIKOV YPOUU®V. AvTO onpoivetl 0Tt

U H @opd tqg d0vvapung mov ackeiton o€ £va PoOpelo payvntiké moro
OlveTol Ao T POPE TOV HOYVITIKOV YPURR®OV. AvTiOETO o€ éva
VOTIO pOyviTIKO TOLO a.GKeITOL OVVANT pE QOpa avTifeTn amd avTi)
TOV POYVITIKOV YPUPLOV.

AoV, 6nwg gimape, o1 eTEPOVLLLOL TOLOL EAKOVTOL KO 0L OLMVLLOL abodvTot
0 Bopetog mOA0G TG paryvnTikng Perdvag Ba eivar TavTo TPOCSAVATOMGUEVOG
TPOG TO VOTIO TOAO TOV LAYVITT). ZVYKEKPIUEVA, 0 POPELOg TOAOG NG PEAOVAG
delyvel ™ @opd pe TV ool TPEMEL VO SLOYPAWOVLLE T LOYVITIKY YPOUUN
Y10 VO, QTAGOVUE 6TO VOTIO TOAO TOV paryvinTn. 'Etot ot poyvntikéc ypopupég
e€épyovrar and to fopero TOAO TOL PAPIOLOPPOV LAYVITN KOl ELGEPYOVTOL
070 Vo110 TOA0. Ot PayvnTIKES YPaUpES cuveXI{oVTaL Kol GTO ECMTEPIKO TOL
poyvin (0mmg eatvetat amd TG SLKEKOUUEVES YPAUUES) Kot efvat TavTo KAEL-
OTEG KOUTTOAES, YOPig apyn Kot TEAOG.

Onwg imape Tapondve, o€ KOOE oNueio TOV LAYVNTIKOV YPOUUOV ACKEL-
Tot po Ovvoun oto Bopeto TOA0 ¢ PeroOvag Katd T devbuvon Kot T popd
TOV LOYVNTIKOV YPOUUOV. AvTioTotya, 610 vOTIo TOAO TG PeAdvag aoKeitan
pioe duvapn kotd v id1a dtevBuvvon, aAld pe avtifen popd. Eniong, av n
Beddva BempnBel apketd puKpn, ®oTE 01 SVo TOAOL Vo BPIoKOVTAL TPAKTIKA
070 1010 onpueio, Ta HETPA TOV SVVAUEMY TOV AIGKOVVTOL GTOVG dVO TOAOVG
™G Perdvag etvan ica. ‘Etor n payvntikn Behdva icopponet yiori d€xetan d0o
foec ko avtifeteg SOLVAUEIS GTOVG OVO TOAOVG TNC.

Mia GAAN EIKOVO TOV HOYVNTIKOV YPOUUOV UTOPOVLE VO GYNUOTIGOVE OV
KOGKIWVIGOUE PVIGUOTO GLOTPOV ETAVO GE £VaL YOPTOVL TOL EYOVLE TOTOOETNGEL
emdvo og Eva pafoopopeo payvitn. [aipvovpe 10te TV g1kdva Tov Xy. 3.1.4.
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O1 poyvnTiKég ypapég Hog dtvouv v o TopacTATIKY KOV TOV LoyVnTL-
KOV eSOV TOL PUTOPOVUE VO TAPOVUE OTTIKA. AV GYESIACOVIE TIG HOYVITIKES
YPOULEG, MOTE VO £X0VV 6TAOEPES HETAED TOVG OMOGTAGELG ETAVED GTOVE TOAOVG
oV poyvitn (.. 1 mm oto Xy. 3.1.3), mapoatnpovpe OTL AVTEG APALDOVOLV,
0G0 OMOLOKPVVOLOGTE OO TOVS TOAOLS. AVTO GNUATVEL OTL TO LLOLYVNTIKO TTE-
dto givarl 16VPOTEPO GTOVG TOLOLG, EKEL SNANST| TOV O HOYVNTIKEG YPOUUES
elval mokvoTepec.

Zynua 3.1.4: Mayvytikés ypappss omo pvicuata. ciofpoo

3.1.3. M'ivog payvnriopog

A@o¥ 1 payvntikn Berdva tpocavatoAileton dsiyvovtag to Boppd pumopovpe
va ovumepdvovpe 6tL 1 I'n dnpovpyel yopw g €va payvntikd nedio. Ot morot
QLTOV TOL HAYVNTIKOD TEGIOV OEV CLUTITTOVV AKPIPDOG LLE TOVS YEMYPAPIKOVS
TOAOVG TNG VNG, OALA PBpioKovTol TOAD KOVTA G€ 0VTOVS. XVYKEKPIUEVA, O
VOTIOG LOyVNTIKOG TOAOG TOL paryvnTikoy mediov g yng PpiokeTal Kovtd 6To
Bopeio yewypoapikd mOLo kol 0 foperog poyvnTikdg TOLOS TOV LAYV TIKOV
nediov ¢ I'ng Bploketar kovtd oto Notio yewypagikd mOLo. Avtd Qaivetol
0€ TPOTN TPOGEYYION TOPAG0ED, OAAG ATOTEAEL AOYIKY] GUVETELN TOV OPIGLOV
7OV dMGOLE Y10 TO fOPEL0 TOAO TNG LayvTIKNG PeAdvag (avTdg oL detyvel To
Boppd) ko tov omoio emexteivape yio 1o fopeto mOA0 KaBe poryvntikod mediov.
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To yfvo poyvntikd medio ypnoHOTOIEITOL MG YVMOGTOV Y10, TOV TPOGOVOL-
TOAMGUO LE YPNOTN TNG HoyvNTIKNG TLEidag (Xy. 3.1.5) dnAadn (g GVoKEL-
NG TOL TEPLEYEL EVOL LOVILO HOYVITN, LY. (o poryvnTikn Beddva. Or Kivélot
Bewpovtal o1 TPOTOL TOL £Kavay XPNon NG TLEIdAG Y10 TPOGAVATOAMGUO,
katd tov 110 cwdva p.X.

Zynua 3.1.5: Mayvytiki woéido

3.1.4. MayvnTikd UAIKd - payviTion

Ievikd og oyéon e TIg payvnTikég Toug W10TNTEG T VAIKE Ywpilovion 6
GLONPOUAYVITIKE KO OLOLLOLYVITIKGL.

Zdnpopayvntukd v ivor avtd mov poayvntilovrat. Eivar kuping o oion-
POC, TO VIKEAL0, TO KOPAATIO Kot Ta KpApotd tovg. Ta oiompoparyvntikd vAtkd
yopilovral oe 6kANPA kot poroakd. To okinpd cdnpopayvntikd vAKE (Ommg
T.X. 0 OKANPOS YaAvPag) dv LoyvnTiotohv, S1oTtnpodV TO HoyvnTiopd TOLG,
yivovtal oniadr| povipotl payvntec. To paiakd c1ompopoyvnTikd VAIKA ivot
avtd ov payvnrifovral, 6tav BpeBovv 6e poyvntikd medio, aArd yGdvovv o
LoyvNTIGUO TOVG, OTOV TAWEL 1) EXIOPOACT TOL TEHIOV TOL TO LOYVITIGE.

To vAKa Tov dev paryvntilovral ovopdalovion SrepayviTika vAkd. Tétowo
etvar ta TeplocdTepa PETAALN Kot KpApota, 0TS 0 YoAKOG, TO AOVLLIVIO, O
opelyairog. Eniong dtopayvntikd vk eivat to EOA0, T0 vepPO, 0 0EPOS Ko
YEVIKE OO TOL VAIKA EKTOG OO T GLOTPOLLOYVITIKAL.
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Onog simape kot Topomdve:
U Kabe payving éxer mavrao 6vo morovg.

‘Etot, av kOyovpe otn péomn éva pafdopopeo poyvitn Ba wépovpe 600 G-
AOVG poyvnteg, Ommg eoivetor 6to Xy. 3.1.6. Av KOyove 6T HECT Kol TOVG
dvo véovug payvnreg, Oa mdpovpe t€ooepig poryvites, ot omoiotl Ha drabéTovy
néA dvo TOAoVG 0 Kabévag. Oco Kot vo cuveyIoTEL 0 TEROYICUOG, TAVTO Ta
Koppdtio Tov o maipvovpe Ba amoTeEAOVV HKPOTEPOLS LAYV TES, TOV Oat
&xovv 6A01 amd VO TOAOVC.

Zyijua 3.1.6: Tepayilovrag éva payvijty moipvovue mavra payvyTiKd dirola

H mapoampnon avt pag odnyei ot dwotdnwon e Oempiog 0Tt To. 61OMpo-
LOyVNTIKA VAKE omoteAobvTon amd oToyeumoelg payvites. Otav éva oiompo-
LoyvnTiKO VAIKO O€V €ival LoyVITIGUEVO, Ol GTOLYEIMOELS OVTOT Ly VITES eV
etvor mpocavatoMopévol aAld kotéyovv tuyaieg 0éoelg (Xy.3.1.7). Me tov
TPOTO AVTO, TO LOYVNTIKA TTedioL TOV dNUOVPYOVV Ol GTOLYEUDIELS LAYVITES
AAANAOOVOLPOVVTOL KO TO DAKO TTPOG TO £E® POIVETOL OUAYVITIOTO, OEV OMN-
povpyet OnAadn poryvnTiko medio.

MoOAg TANGIACOVLE KOVTE GTO QUOYVITIGTO GLOTPOUOYVITIKO VAIKO €val
poyviTn, tote ot oTotemoels payviteg opyitovy va mpocavatoiilovrat. Oco
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16YLVPOTEPO lvar To e£mTEPIKO PayvnTIKO TTEd0, TOGO TEPIGGOTEPOL GTOLKEL-
MOE1g payvnteg Tpocavatorilovrol katd ™ @opd Tov mediov (Xy.3.1.8). To
VAMKO OTOKTA £TG1 Loy VITIKES 1O10TNTEG Ol 0Toieg Umopel v etvat gite povipeg
(okAnpd cdMpopayvnTiKd LAKE), £ite TOPOSIKES (LOACKE GLOTPOLLOYVITIKA
VAKQ).

To Zy. 3.1.8 TpocPEPETAL Y10 VO KATOVOT|GOVILE VAL KOO PALVOULEVO TTOV
oyetiletot pe Ta odnpopoyvnTikd VAKA: Ag vrofEcovpe OTL TO LYV TIKO
nedio, péca oto omoio PpiokeTon £va GLONPOUAYVITIKO DMKO, YiveTOl TOGO
1GYLPO, MGTE VO TPOCAVATOAIGEL OAOVG TOVS GTOLYEIMIELS LOYVITEG TOV Ol0L-
0étel T0 VAKO. ATO TO onpeio avTd Kol HETd TO £MTEPIKO HoryvnTikd medio
dev Umopel va LayvnTicEl TEPIGGOTEPO TO VAIKO, 0pOV OEV LILAPYOLY T AAAOL
OTOUYELMOELG LOYVITES Y10l VO TPOGAVATOMSTOVV. To Qatvopevo avtd ovoud-
Cetal payvnTikog Kopeospoc.

2ynjpa 3.1.7: ApoyvijTioTo 610NpouayvyTIKG vAIKO
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Zyijua 3.1.8: Zionpopuayvytiro viiko mApmg HayvyTIGUEVO

Avakepalaiwon
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e Ot pévipotr payviteg pmopet va gtvatl puotkoi 1 texvntoi. Ot teyvntol
payviteg poyvntilovran pe m Pondeta 1Ioyup®dV NAEKTPIKOV PELUATOV.

e Kdafe payvimg €yt mavto dvo TOA0LS: T0 BOpelo Kat TO VOTIO.

e Ot opdvopot poryvntikoi moAot armBodvtol Kot 01 ETEPMVLOL EAKOVTOL.

® Ot poyvntikég ypappés dstyvoov ) dievhBovvon kat tn @opd TG SLVOUNG
oL 0oKeL TO poyvnTikd edio oe £va POPELO LoryvnTIKO TOAO.

® Ot poyvnTikég yYpoppég etvat KAEIOTES KAUTOAEG TOV e€€pyovTat omd TO
Bopelo TOLO Kot E1GEPYOVTOL GTO VOTIO TOAO TOV LOyVITY TOL dnpovpyet
10 Tedio.

e H I'n dnovpyet yopm g éva paryvntiko medio.

e To viwd yopilovrar o€ avtd mov poyvnTilovTot (G1OMPOHOYVITIKA DALKE)
Kot 6€ aVTA oV OV poryvnTilovron (StopayvnTKa VAIKA).

¢ To GLOMPOUAYVITIKA DAKA OTOTEAOVVTOL OO LIKPOVG GTOLYELDOELS Oy V-
TEC Ko pmopet €ite vor d1atnpohv 10 LoyvnTIoUO TOVG OTOV LLOyVITIGTOVV
(oKANpa cdnpopayvnTiKd VAMKA), gite va amopayvntiloviot ypryopa
(LoAOKE GLONPOUOYVITIKA VAIKAE).
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EpwTioeig
1. Tlog payvnrifovrat ot texvntol payvNnTeg;

2. O poyviqng A gtvon tomoBetnpévog méve og éva Aeio eninedo, OnwS 610
oynua. [og tpénet va tomobetnoovpe o payvitn B, ®ote va kivnOel o
A mpog T 0ploTEP;

3. Av PvBicovpe éva poyvitn og pvicpata o1o1pov, Tob Ba cuykevipwhoiv
T TEPLOCOTEPQ PVIGLLOTA KO Y1OUTH,;

4. Kovtd o€ molo Yewypogikd onpeio etvat 1oyvpodTEPO TO HOyvnTIKO Tedio
me I'mg;

5. Mropovie va mpocavatoliotodue e T Pordeta g poryvntikng muéidog,
otav Bplokdpacte kovtd 6to NOTIO Ye@ypaptkod mOA0; AITIOAOYNOTE TV
andvInon Gog.

6. Mmopovpe vo TpocavatoMoTOVNE e TN BonBeta TG poryvntikng Bero-
vag, 6tav PPLokOUOcTE KOVIA GE Evay 10(LPO LAYVITN;

7. Av Béhovpe vo KOTAGKEVAGOVIE Evav TEYVNTO LOyVITT, TL DAKO Oa
YPNOLOTOGOVLLE KOt YloTi;

8. Mropovpe va amopovacovpe £va Bopeto 1 £va vOTIO HoyvnTikd TOAO;
AKO10A0YNOTE TNV OTAVINGY| GG,

9. T1 1316t TOL EYOVV TO STOUAYVITIKA VAIKAL

10. e Tt 0QeiAeTOL TO PAIVOLEVO TOV LLOYVITIKOD KOPEGLOV;
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TO MAINHTIKO MEAIO

Evérnra 3.2
To NAEKTPIKO PEUHA KAl TO HAYVNTIKO MEdio

“A1dakTikoi oTo)o1”

Me tn pelétn Tg evoTnTas avtis ot ualdntés Oa civair os Oéon:

® va yvwpilovy 1o uayvnTiKo wEdio Tov ONUIoVPYEL Evag evBlYpauUOS aywYOG,
OTOY OLOPPEETOL ATO NAEKTPLKO PEVUA.

® va yvwpilovy 10 poyvnTIKO TEIIO TOD ONUIOVPYEITAL ATO EVO, GWANVOELIES
nvio.

® va yvapilovy ta ueyédn wov yopaxtnpilovy Eva uayvyTIKG TEOIO KOL GD-

YKEKPIUEVQL: TH LOYVITIKI EXOYWYH, TH UOYVHTIKY POT], TH UCYVITEYEPTIKN

ovvoun Kai Ty EVIaon ToV UayVITIKOD TEALOV.

® va yvapiovy To Vouo tov Aumép 1 Tov d10ppEtUATOC.
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3.2.1. MNpoéAeuon Tou HayvnTIOHOU Ao TO NAEKTPIKO pEUPA
Moyvntikd medio dev eppaviCetar povo yopw amod éva payvitn. Exet mapa-
mpnOel Non amd 1o 1820 pe 1o mepipnuo meipapa tov ‘Epotet (Oersted) 01t
évag aywyog mov SloppEETOL omd NAEKTPIKO pEVL EMOPE GE 0L LOLYVITIKN
Berova ko v exkTpémetl amod T BEon 1oppomiag Tne.
H Bewpia Tov nhextpopayvnticpov, 6mmg datvnddnke amd tov Mda&yovel
Kkatd 10 190 aidva déyeTon OtL:

U To poyvnTiko m€dio 0QEILETOL ATOKAEIGTIKA GTO KIVOOUEVA 1Ae-
KTPIKG popTio, ONLadr] 6TO NAEKTPIKO pEvNOL.

"Etot kot o1 poryvnTikég 1010t Teg £VOG GLONPOLAYVITIKOD DAIKOV Bo Tpémet
va eEnyndovv anod v Kivnon tov nhektpoviov (ta omoia, 6mmg eldape sivat
NAEKTPIKA QOPTIGUEVA) GTO EGMTEPIKO TOV OTOUMV, OO TO. OTO10 OTOTEAEITOL
TO VAKO. ZT0 TEPIGGOTEPO VAIKA (SNA0O GTA SOLLOYVNTIKA) TO GTOLYELDON
HayvnTIKG Tedio Tmv NAEKTPOVIOV aAANAoavalpovvTol 6 Heydio Paduo Ko
€101 10 LAIKO emTepikd dev paivetat payvnTiopévo. Edikd dpmg ota o1dnpo-
Loy v TUKG VAIKG ToL GTOLXELDON poryvnTikd medio tov nAektpovimv cuvtifevton
Kol ONULIOVPYOVV TOVG CTOLYEIMOELS LaryVTES OV Ogi&ape ota Zynpota 3.1.7
Kot 3.1.8.

21 ovvéyeta Ba avaADCOVLE TO LOyVNTIKO TTEdT0 OV TapdyeTal amd peL-
LATOPOPOVS Oy®YOVC.

3.2.2. To payvnTiko nedio euBUypappoU aywyou

270 TPONYOVUEVO KEPAANLO JATIGTAOCUUE OTL YOPp® amd KAOe paryvitn om-
povpyeitan éva payvntikd medio. Oa eEETACOVIE TOPO TO LAYVNTIKO TEDIO
OV TPOKAAEL TO NAEKTPIKO pEVLLOL.
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2ynpa 3.2.1: Extpomij payvytikiig feAovag amo peopaTopopo aywyo

Av TANG1AcoVUE GE Lo LoyvNTIKT BEAOVa TOL 1GoppoTel Evav aywyd mov
dwppéetan amd pedpa (Zy. 3.2.1) Ba dametdcsovpe 0TL 1 PeAdVa EKTPETETOL
amo TV apykn g 0€om 1woppomiog kot 1opponet og pia véa BEon. To meipapa
aVTO OTOdEIKVIEL TG TO NAEKTPIKO PEVLLL STIOVPYEL YOP® TOV HoyVNTIKO TTEDTO.

2ynjpa 3.2.2: Mayvytiké medio ev0bypopuov aywyod
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[No va e€etdoovpe ™ poper| TOV HoyvnTikoy ediov evog evBuypappon
ay@yov, GUVOEOVE GE 0L YT CUVEXOVG TAGEMS EVaV ay®Yd 0 0moiog Ola-
nepva Kabeta va xaptovi. Emdve oto yaptovi Exovpe tomobetnoet prvicpota
odnpov. Otav kheicovpe To S1AKOTTN TOL NAEKTPIKOD KUKADLOTOG KOL O
ayyog apyicel vo OloppEETOL amd PELLLA, B0l SOMIGTMOGOVE OTL TO PIVIGLLOTOL
oynuatifouv opdKEVTPOVS KUKAOLG e KEVTPO TO onpeio dmov o vfHypappog
ay@yog dmEPVA TO YaPpTOVL (Zy. 3.2.2).

H dtevbvvon kot n gopd tov HoyvnTikKov ypappuov pmopetl va Ppedel pe
™ ¥pHoN piog payvntikng Perdvag (Zy. 3.2.3). O Bopetog moAog g Perdvog
delyvel, OTMG Kot 6TO UOVIHO payvitn Tov Xy. 3.1.3, ™ ¢opd TV HoyvnTiK®v
YpPapp®Vv. Av 1o cuveyég pedpa I, mov dlappéet Tov aywyo, ahddEel popd, TOTE
KOl Ol LOyVNTIKEG YPOUUES B aAAGEOVY POPA, OT®G EVKOAN UTOPOVLE VL
dlmiotdoovpe Le T Porbeta e poyvntikng PeAdvag.

Zyiua 3.2.3: Mayvytikés ypopupss yopo amo so0vypauuo aywyo
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H @opd tov poyvntikov ypappdv propei va Ppebet pe ) Porbeia tov kavova
ToV 0€£100 YEP10V. ZVYKEKPIUEVA, OV PAVTAGTOVUE OTL TLAVOVLE TOV Oy®YO
ue 1o 0e&10 pag xépt (Zy. 3.2.4), £T61 TOL 0 AVTIYEPOS VO SELXVEL T POPA TOV
pevpatog, Tote ToL AAAD OAKTLAN Bal delyvOLV TN POPA TOV LOYVNTIKAOV YPOUUDV.

Zynua 3.2.4: IIpocoiopiopog popag HayvyTiK®AY YpOpp®Y UE TOV Kavova Tov 010D yepiot

Av Bemprcovpe 0Tt 0 e0OVYpapLOG aywYOg €xEL AmEPO KOG, TO LLOYVITIKO
nedio mov delyvouv ta Zynuata 3.2.2 kot 3.2.3 emekteiveTol KOTA UKOG TOV
ay@yov, £TGL TOL OVGIAGTIKA O LOYVNTIKES YPOUUES GYNLLaTICoVY KLAVOPIKOVG
COAMVES e KOO GEOVA TO PELUATOPOPO AYMYO.

To poyvntikd medio peuHaToPOPOL Ay®YoL Elval 1IGYLPOTEPO KOVTH GTOV
ayoy6 kot eEncbevel, 660 AMORAKPVVOLAGTE OO TOV ay®YO.

Onwc kot 6to medio tov pafoopopeov poyvint (Zy. 3.1.3), ot poyvntikég
YPOUUES TOVL TEGIOV TTOV SNUIOVPYEL O PEVHOTOPOPOS AYMYOS EIVOL KAELOTES
KOpPTOAES diywg apyr| Kot TEAOG.
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3.2.3. MayvnTiko medio mmyviou

To poryvnrid medio, mov dnpovpyeiton amd To NAEKTPIKO pELLL, EVIGYVETAL,
edv ToMEovpe Eva LOVOUEVO ay@yO YOP® amd Eva KOAVOPO, £TGL MGTE Vo
dnpovpynBel £va coAnvoeldég nnvio mov amotedeital and moAAEG onelped,
ommg oto Xy. 3.2.5.

2yiua 3.2.5: Mayvytio medio wyviov

KéBe oneipa 1codvvapel pe Eva pukpd poryvinn, Tov ortoiov o BOPELOG Kol 0
VOTI0G TOAOG PaivovTal 6o Xy. 3.2.6. £T0 €00TEPIKO TOV GTEPDOV Ol LLOYVNTIKEG
YPOUUES TOV TEdIOV £xovV TNV 1010 POPA Yo OAES TIG omelpeg kot £T01 TO Tedio
evioyvetal. Avtifeta 1o poryvntiko medio, wov ompovpyei n kébe oneipa oto
YOPpo EE® amd to Tvio, Teivel va avolpedel and avtd mov TpokaAel 1) SuThovi
™m¢ (Zy. 3.2.5). 'Etot 10 poyvntikd medio €€ and to mnvio etvan acBevéotepo,
EVAD GTO EGMTEPIKO TEPICGOTEPO 1GYLPO. XNV EIKOVA TOV Xy.3.2.5 PAEmOVLUE
OTL Ol LOYVNTIKEG YPOUUES TOV TTEGTIOV TOV dNUovpYel To Tvio elvar dpoteg
LLE QVTES TOV PABOOLOPPOL LOYVITN, TTOL EIOUE GTNV TTPONYOVLEVT] EVOTNTA.
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2ynpa 3.2.6: Mayvytiké medio oneipog

Onwg einape Kol TNV TEPIMTTOOT TOV LOVILOV HOYVAT, 1] EIKOVO TOV Lo-
YVNTIKOV YPOUUGV poG STVEL pial EmoTTiKn 1kdvo Tov (adpatov KaTd To dALN)
poyvntiko\ mediov.

3.2.4 Mayvnmik Emaywyn - Mayvnrikn pon

To péyeBog mov exppdlet v Hmapén poyvntikov tediov oe kdbe onueio
TOL YOpoL ovoudletal payvnTikg eroyoynq. H poyvntikn emayoyn etvo do-
voopatikd péyeboc. Xe kdbe onueio n dtevBLVVON Kot 1 EOPA TNG LAYVNTIKNG
EMOLYWYNG GUUTINTEL LLE TV EQATTOUEVT] KOL T POPEL TOV LALYVITIKOV YPOLLLOV.

Movdoa g payvntikig enaymyns tov cvpPoAiletar pe to B eivot to -
oha (1T). H payvntikn erayoyn B propel va petpnet pe m Ponbeia 101kov
0pYAVOL OV AEYETOL TEOLONETPO (LOYVIITONETPO).

‘Eva dAlo péyebog tov poyyntikov mediov mov cuvdéetat, Onmg Oo dovpe, e
N LoyvnTIKY emaymyn eivar ) poyvntikn pot. [ va avtiineBovue v évvola
NG LOYVNTIKNG PONG 0G POVIOGTOVLE L0 XOAVT]), OGS vt Tov Xy. 3.2.7,
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n onoia wepPdAietal, amd TovtoD, omd HoyvnTIKES YPOUUEG. ATO TN YOy
QTN KOl GUYKEKPIUEVE 0O OAeG TIG D10TOUEG TNG S, S, S, KTA. d1EpyETIL
N 01 payvnTikny por]. o Bewprioovpe 6Tt 01 SUGTACELS TNG XOAVNS Elvarl
TOMD HIKPEG, £161 OGTE 6€ OMa Ta. onpeio Tov Slotopdv S, S., S. M payvntikn
enaymyn va etvon otabepr| kot ion avtictoryo pe B,,B,, B3.

H poayvnrtikn pon cvpPoiriletan pe 1o @ kot givor ion pe to yivopevo g
payvnTikng emoymyns B ent to epuPaddv e avtictoyyng datounc. 'Etot oto
Xx. 3.2.7:

®=SB, =SB,=5.B,

H payvntum pon| petpiéton oe Bépmep (IWb). Zopeova e tic mapandve
oX£GE1G TO PEUTEP GLUVOEETAL e TN LOVADO TNG LayVNTIKNG emaywyns. Etvat
GUYKEKPULEVAL:

IWb = ITxIm? = ITm?

AvticTorya 10 TEGAN YPAPETOL:

IT =1Wb/m?

2ynjpa 3.2.7: Opiouds poyvytikiig pons

AoV amd 6Aeg Tig dtatopéc Tov Xy. 3.2.7 mepvd 1 1dwo poryvntikn pon @,
ot dtatopr] S, (mov givar  pikpOTEPN) N payvNTIKY emayyr| Do eivon peya-
ADTEPN. TVVETMC GTO GNUEIO TOV M LOYVNTIKT ETOY®YN Elvorl peyaidtepn, N
Hoyvn Tk po eivan wokvéTepn. Avtictorya ot Sotopn S, mov ivan peyalo-
TEPT, N LOYVNTIKT] POT| £IVOL TEPIGGOTEPO GAPALT] KOL TO LETPO TNG LLOLYVITIKTG
EMAYMYNG Elval LIKPOTEPO.
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2VVENOG:

U H poyvntki] enaymyn ek@palel TNy ToKvOTNTO TS RAYVITIKNG
pong o€ KAOe onueio Tov mediov.

Av Bempricovpe ™ poyvntiky] pon cav €va péyebog avtiotoryo pe 1o nAe-
KTPKO pedpa, N poyvntikn enaymyn Oa eivar avtictoym e TukvoTnToS TOL
pevpotog mov eidape oty Evomta 1.2, Xe avtifeon ouwmg e to nAekTpikd
pedua, 6To HoyvnTiKo medio 1 AEEN ‘por|’ deV aVTIGTOLYEL GE TPAYUATIKY Kiviion
VAKOV QOPEMV OVTIGTOY®V e TO NAEKTPOVIAL.

210 £6MTEPIKO TOL COANVOELOOVE TTNViov (Zy. 3.2.5) 10 poryvnrikd medio eivan
opoyevég £xel OnAadn Tavtoh otafepn TLKVOTNTO LOYVNTIKNG PONG. X €val
TETO10 OHOYEVEG TEDT0, I LOYVITIKT] POT] TTOV TTEPVA Ao Lo OlaToun diveton
a7t TO YWVOUEVO TNG LOYVTIKNG EMOYWYNG €L TO EUPadov S ¢ drotopung:

®=B-S (3.2.1)

AV TOpaTPCOVUE TN YEVIKN LOPPT T®V TTEGI®V TOL pafIOHOPPOV HoyVATN
(Zy.3.1.3) ko tov wnviov (Zy. 3.2.5), SomoTtdVOLpE OTL O1 LOYVITIKEG YPOLLLLES
10V ediov pog dtvouv TV eKdVOL LL0G GUVOAKNG POTIG, TTOL EEEPYETOL OO TO
Bopelo TOAO TOL HOyvITN M TOV VIOV KOl EIGEPYETOL GTO VOTIO TOAO. AgdO-
HEVOL OUMG OTL O1 LAYV TIKES YPOUUES GLVEXILOVTAL KOl GTO EGMOTEPIKO TOL
LoyviTn 1 ToL Tviov, 1 Hoyvntikn pon akoAovBel po kierot owadpoun.

‘Etol, n payvntikn pon mov e&épyeton omd to fOPEIO TOAO TOV HayviTn
elvat {om pe ) poyvnTikn pon mov e16€pyeTaL 6To vOTIo TOA0. H pony avtn
ovopaletat pony avé TOAO TOL LLoryviTn 1 TOL TTNViov.

U To puowko péyedog mov ek@paletl To poyvnTikd medio evog poyvigty
1 &vOg mviov €ival N payvnTikg pon ava woro.
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Onwg eldople Kot mopamive, 1 LoyVnTiKY| por|, OTmG Kol TO0 NAEKTPIKO pEVLLOL
o€ éva KOKAmpo, akoAlovdel mavta o kKAelot) dtadpoun. Avti n ot
LOg EYEL 00N YNOEL VAL ELGOYAYOVLE GE AVOAOYIOL LE TO NAEKTPIKE KUKADUATOL
TO LOYVIITIKG KOKAOpOTa, Tov Bo eéetdoovpe Tapakdto. e avtifeon dpwg
LE TO NAEKTPIKO PEVLILA OEV ATOLTOVVTAL EOKOT aryyol, Yio va «KAEIGEY Eva
LOyvNTIKO KOKAMLO KoL VOL TEPAGEL 1) LLOLYVITIKT POT).

3.2.5. MayvnreyepTiki dUvapn = Evraon payvnrikov nediou

Onwg eimaple, T poyvntiko medio opeileTon 6To NAEKTPIKO pevpa, dSnAadT|
oV kivnon tov niektpikav eoptiov. [o va ekppdcovpe v W10t TA TOV
NAEKTPIKOD PEVUATOC VO TOPAYEL LayVNTIKO TESTO g16Gyovpe To péyebog mov
ovoudletor poyvnTeyep Tk ovvoun 1 cuvtopoypaeikd MEA. ®a cupfoii-
Covpe ™ MEA pe 10 cdpporo 0.

Y éva mvio N orelp®dv, Omwg ovtd Tov Xy. 3.2.5, 1 LoyvnTeEYEPTIKN SVVOUN
0O exepdleton omd 10 Yvopevo tov pevpatog I mov drappéet 1o mvio eni Tov
ap1Ouo Tov onelpdv N:

®@=N-1I (3.2.2)

H MEA éyet mpopavag Ti¢ 1d1e¢ d106TAGELS e TO pedUAL 0Ed0UEVOL OTL O
apOpog TV oelp®v eivan adtdotatog. Eneidn opmg Bélovpe va ekppdoovpe
™™ MEA 0¢ dtapopetikod péyebog amd 1o pevpa, T HETPALE LE SLOPOPETIKES
HoVAdES, Tov ovoudlovion aurepeiiyuoto Kol copforilovtal pe A-¢.

» Mapdaosypa 1

Na vroloyiotei 1 MEA evog amviov 100 oreipdv, mov dwappéetan amd pedpo
SA.

Avon

Me gpappoyn tov Tomov (3.2.2) €yovpe:
® =NI=100x5A =500 A-¢
Aravrnon: H poyvnteyeptikn dvvaun tov nviov givatl 500 A-g.
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To péyeBog mov meprypdpet v enidpacn s MEA o€ kd0e onpeio tov yo-
POV OVOUALETON £VTAGT PoyVNTIKOD TTEdiov, cupPolriletar pe To H kot sivon
dtavvopatikd péyebog. H dtevbuvon kot n popd TG EVIAGENMS TOL LOYVNTIKOD
nediov dlvetat amd TG poyvntikég ypapupés. Katd cvvéneia to divoopa H
gyel ™V 13100 SrevBvven Kar opd e ™) payvntiky emayoyh B. To pétpo g
£VTaonG TOV HayvnTikoL mediov o€ Kabe onueio e&aptdral and ™ MEA mov
dnuovpyet 1o medio kabMG Kot amd T YEWUETPIO TOL LOyVITIKOD KUKADUOTOC.

Movéoa g evtaoewc H Tov poyvntikov mediov eivar to 1 A/m (oumép ava
HETPOo). Mmopolile emiong va YpNCLOTOIGOVLLE TOV OPO OUTEPEATYLLOTA OV
pétpo (A-g/m).

To. Srovoopato H kot B égovv petafd toug oyéon artiov (MAEKTPIKS pedyio,
MEA) kot amotehéopatog (LayVNTIKY EXOYOYT], TUKVOTTO LOYVITIKNG POTG).

U MEA (0), évtaon payvntikov ntediov (H) — artia
U Mayvntikn erayoyn (B), payvntikn pon (@) — amotéreopa

H poyvntikn emayoyn, onAadn 1 mokvotnto poyvntikng pong (B), mov Ha
TPOoKaAESEL [ dedopévn Evtaot poyvntikov ediov (H), e€aptdrtarl omd to
€100¢g TOL VAKOV, HEGO GTO OTOI0 AVOTTOGGETOL TO HOyVNTIKO TTedio. Xe Eval
GLONPOUAYVNTIKO DAKSO SNUOVPYEITOL TOAD HEYOADTEPT TUKVOTNTO LLOLYVITL-
KNG PONG Yo TNV 1010 £vTaom poyvntikol mediov, am’ 6,1t 6€ EVa ooy vnTIKO
VAMKO, OTOC .. O 0EPAG.

A1 gk@pdleTor oTNV aKOAOLON GYECT, TOV GLVOEEL TOL LETPOL TMOV OLALVL-
opdtov H ko B:

B=p-H (3.2.3)

H otafepd p e€aptdrot omd to VAKS HEGH GTO OTOI0 AVATTUGGETOL TO TE-
dto kot ovopdletor poyviTikn oteepaTodTNTO TOV LAIKOV. Ot HOVAdEG TNG
LLOyVNTIKNG O10meEPOTOTNTAG TPOKVLITOVY amd T oyéomn 3.2.3 ko ivat:

1T _1Wb/m2 _1Wb/A _1ﬂ
1A/ m 1A/ m Im m
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omov 1 povédo 1H=IWb/A ovopdaleton avpi (Henry) ko avtictoryel, OTmg
Ba dovpe TapakdTm 6To PEYEHOC TOV OVOUALETOL GUVTEAEGTIG QLTETAYMYT|G.

H poyvntikn dwamepotdtnto Tov kevod xdpov cuuPoriletar pe to p kot
elval ToAd pikpn. Zvykekpiuéva etvon ion He:

u, = 4nx107 H/m

Tnv 1010 poyvnTikn damepatdTNTa PE TO KEVO £Y0VV, e TOAD KOAN TPo-
o€yy1om, OAQ Ta OOy VI TIKE VAIKE, 0TS 0 aépac, To vePO KTA. Avtifeta Ta
GLONPOUAYVNTIKA VKA €00V HoyvnTikn dtomepatotnTa Tov givor amd 1000
¢m¢ kot 80.000 popég peyarlvtepn and to K-

Xuven®g o 1010 mnvio Oa TpokaAEGEL TOAD PEYOADTEPT LOYVITIKT POT| GE
&va G1dNpopayYNTIKO VAKO, ant’ 4,11 6Tov aépa. ['ia o Adyo avtd 6TV Koto-
OKELT NAEKTPOLLAYVITOV KOt BAA®V NAEKTPOTEYVIKMV GLGKEVAOV KL LNXOVAV
YPNCLOTOLOVVTOL TVPNVES OO GLONPOUAYVITIKG VAIKA Y10 TV EVIGYVOT| TOV
poyvntiko\ mediov.

AOY® TOL POIVOLEVOD TOV HAYVITIKOD KOPEGLOV —TO OTOT0 OVOPEPOLLLE TTOL-
POTAVO— 1 LOYVITIKY SOEPATOTNTO TV GLONPOUAYVITIKOV VAIKMV OEV £ivort
otafepn. [To cvykekpipéva, 1 LoyVNTIKY SLOmEPATOTNTA TOV GLONPOLLOYVITL-
KOV DAMKOV givat TOAD peydAn yio JKpES GYETIKA EVTAGELS LayVNTIKOD TEdioV,
OALG pEIDVETOL, AOY® KOPEGHOD, v avENOEl TOAD 1) évTaon Tov HayvnTikoD
nedtov. Tn petaforn avt e payvnTikng dtamepatodtntag Oa eEeTdcovpe
otV enopevn evotnra 3.3.

3.2.6. Nopog Tou Apnép. Ynoloyiopog Tou H o€ eubuypappo aywyo.

O vopog tov Aumép Hag EMTPETEL VOL VTOAOYIGOVUE TNV £VTOON TOV LOYVN-
TIKOV eSOV GE GUVAPTNOT LLE TO NAEKTPIKO PEVLLO TOV TNV TPOKAAEL. XTO XY,
3.2.8 @aiveTon pio Loyvn Tk YPOULY LKOVG £ TTOV OVIKEL GTO LatyvTIKO Tedio
evog mmviov N onelpdv, 10 omoio dtappéetat amd cuvexEg pevpa 1.

Me tov 6po dLaPPEVRA EVVOOVLLE TO GUVOMKO NAEKTPIKO pEdUO TTOV Sraoyi-
Cet v empavela S mov opilel N KAEIGTY HOYVNTIKY YPOUUN. TNV TEPImTOOoN
0V X¥.3.2.8 T0 GuVOAIKO 0VTO peda 1 didppevpa givar ico pe N popéc to I,
apov vrdpyovv N omeipec mov dtacyiCovv v S Kot N kéOe omeipa dwappéeton
and 1o 1010 pevpua 1.
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To duappevpa Aowmdv eivan ico pe ) MEA tov mviov kot yio ovtd 10 Adyo
Ba T0 cvpPoiicovpe pe to 1610 cHpuPforo O:
O=N-1
e k60e onuelo TG LoyvnTIKNIG YPOUUNS Tov Zy. 3.2.8 1 £vTaoT Tov poryvn-
TIKOL TTediov pmopet va £xel d1aopeTik TiUn. Xwpilovtag dUme T LoyvnTikng
YPOUU GE HUIKPE KOUUATIO LTOPOVLE VO Bewpricovpe OTL 6TO KoBEVA 1 TN
tov H damnpeiton otabepr|. O pécog 6pog avtadv twv Tipumv Tov H poag divet
TN HECT TN H mg EVTOACEMG TOL LOYVNTIKOV TEGIOV KATO UNKOG TNG HOYVT-
TIKNG YPOUHNG.

Zyipa 3.2.8: O vouos tov Aurnép
2OUQOVA LLE TO VOUO TOL AUTTEp:

U To ywopevo g péong Tyg Hll TG EVTACEMS TOV RAYVITIKOV TEHT0V

AV 6 po. poyvnTIKn ypoppn exi o pikog / TG HoyvnTIKNG
ypappng eivan ico pe To dvappevpo O.

Anrodn:
H{=N-1=06 (3.2.4)

Amd ™ oyéon (3.2.4) yiveton apecms @avepd yioti 1 £VTaon TOL HoyvnTikon
nediov H €yxet povdoa g 1o IA/m 1 1A-e/m.
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Av g@approOGovLE TO VOO TOV S1appeVLOTOS GTO LAyVNTIKO TTedio Tov €v-
00ypoppov aywyov (Xyx.3.2.3) uwopole va VTOAOYIGOVLE TNV £VTOGT TOV
HoyvnTikoH Tediov Tov TPOKAAEL O PELUATOPOPOG AYWOYOG GE LI OTOGTOOT
I a0 TOV 0y®Yo.

[Ipdypoatt, 0nwg eldape Tapoamdve, ot LayVNTIKES YPOUUES TOV TESIOL TOL
eVOVYpapOL aywyol glvar kKOKAOL Xt0 Xy. 3.2.9 @aivetal pio TETO10 KUKAL-
KN HOYVITIKT YPOUUY TTOV anEyel andotaot 1 oo Tov aymyo. To unkog g
HOYVNTIKNG OVTNG YPOUUNG Evol ®G YVmOOTOV:

(=211

Zynjpa 3.2.9: Mayvytij ypauuij e00vypaupov aywyoi

Ta svpfora O kot ® Seiyvovv T Popé ToL NAEKTPLKOD PEVLATOS KAOETA
mpog TN oekida. Tuykekpyéva 1o copPoro O onuaivel popd pedpoTog Tpog
T0 €0 Kot T0 oVUPoA0 ® POpd TOL PEVUATOS TPOS TO PEGE LEPOG TNG GEAIDOC.
Etvot onladn cav va fAEmovpe TV atyp 1 Ta @TEPA £VOG BELOVG TTOL dgiyvel
™ POpd TOV PELLOTOC.

Adyo® ™G KOAVIPIKNG GLUUETPIOC, GE OAN TAL CTUELD TNG LOYVNTIKNG YPOLLUNG
N évtaomn Tov poyvntikov mediov £xet to id1o pétpo H. uvenmg ko n péon tiun
™G EVIAGEMG TOL TTESIOV H, etvau iom pe H. Axdpa to didppevpa o€ avty TV
nepintoon givon I, agov o aymydg draoyilet pio Kot pdvo opd Tov KuKAKO
dtoko mov opiler n poyvntikn ypopun (N=1). 'Etot av H = | omoyéon
(3.2.4) mpoxbmret: 21 r

(3.2.5)
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2Oppova e tov topardveo tomo (3.2.5) n £éviaon Tov payvntikod mediov
oL OMovPYEL Evag eVBVYPALIOG PELUATOPOPOG OY®YOS Eivar avdAoyn NG
£VTOOTG TOV PEVUATOG TOV TOV OLOPPEEL KO OVTIGTPOPM®S VALY TG Oo-
GTOONG Ao TOV oy®YO.

» Mopaderypa 2

M evaépia ypappn HETAPOPES NAEKTPIKNG EVEPYELNG OLOPPEETAL OTTO GL-
veyés pevpa evtdoews 1000 A. Zntodvtar n £vToon Tov poryvnTikoy tediov
KO T LOYyVNTIKT Enay@yn 6€ amootact S0 HETp@V amd T YPouu.

Avon

Avtikabiotovrag otov tomo (3.2.5) [=1000A ko r=50m mpokvntet ameveiog:

H =_1000A =Eé=3,2A/m
100mm 1 m

H évtaon payvntikod nediov H mov vmoroyicape, mapdyet o TukvoTnto
poyvntikng pong B, mov divetat amd t oxéon (3.2.3). Apov Pprokdpacte 6Tov
aépal, 1 LOYVNTIKY SOmeEPOTOTNTO W Elval KOTE LeYOAN TPOGEYYIGT QLTH] TOV
KEVOL YDOPOUL L. APa HE OVTIKATACTACN:

B=4nx 107 x 10/t=4 x 10°T =4 uT

Ancvrnon: H évtaon tov poryvntikod mtediov givor 3,2 A/m ko 1) poryvntikng
enayoyn 4 uT.

Tnv Ty o ™S LOYVNTIKNG ETAY®YNG LTOPOVLLE VO T GLYKPIVOLLLE LE
QLT TOL YNWVOL poryvnTikoL mtediov. To payvnrtikd medio g yng petafdrieton
LE TO YE@YPOPIKO TAATOC, OAAG KOL LLE TIG ATHOCPOIPIKEG GUVONKEG. Zav o
péon tun g optOvVIOG CLVIGTMOGOG TOL YIIVOL LAYVNTIKOV eSO —OTh)
OV TPOGOVOTOAILEL TN poyvnTikn BeAdvo— pumopovpe va wépovpe tao 18 uT.
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Avakepalaiwon

® To payvnrtikd medio opeiletar oto KIvoOHEVO NAEKTPIKE QopTia.

® To payvnrikod medio evog mnviov Tapovotdletl peydin opotdtnta pe avtd
evOG pafOOLOpPOL HoryviTh.

® To péyeBog mov ekppaletl To LoyvnTiKd TESI0 EVOG LoyVIT EIvVaL 1 Loy VITIKNY
pon @ avd oo . H poyvntikn pon oympartifel mdvta kKAeoth dadpoun,
oL TNV avtihapBavopacte pe T fondeia TOV LayVNTIKOV YPOUUDV.

® H poyvntwm emayoyn B éyet ™ 61e00vvon Kot gopd Tov poyvntik®v
ypoppu®v. To pétpo g ekePAlel TNV TUKVOTNTO TNG LLOYVNTIKNG PONG.

® H payvmteyepticr dovaun (MEA) evéc mmviov ivat To yvopevo tov pev-
patog emi Tov aplfud TV GTEPOV TOV TNVIOL.

e H évtaon tov payvntikov mediov eivar avaioyn tg MEA. H éviaon H
TOL poyvntikoy tediov mpokaAet o poyvntikn exoyoynq B mov e€aptdton
amd TN LOyVNTIKY] O10TEPATOTNTO L TOL VAIKOV.

® H payvntun swomepatdmnta ivot oA HeYAAN GTO GLONPOUAYVITIKA
VMK KO TTOAD JUKPT) OTO SO0y VI TIKE VALK,

® H évtaon tov poyvntikod mediov (Kot 1 LoyvnTikny Enoymyn), ToL TPOKa-
Aet évag evBOYPUUIOG PEVUATOPOPOG AY®DYOS, Efval avaA0YN TNG £VTOoNG
TOV PEVIOITOC TTOV TOV SLAPPEEL KOL AVTIGTPOPM®G AVAAOYN TNG 0mOGTACNG
oo ToV oy®yo.

Mivakag ZuppoAwv kai Movadwv

Méyeboc >Huporo Movada

Mayvnrikr| eroyoyn B Téoha (1T)

Maoryvntikn| pon Béumep (IWD)

Mayvnteyeptikn 60Ovoun (MEA) Aumepeliypota (A-g)

"Evtaon payvntikot mediov

Aumép ava pétpo (1A/m)

= D&

Moyvntiky| dtomepotdTTa Avpi avé pétpo (IH/m)
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EpwTioeig

1. Tlepryphyte €va meipapia, Pe TO OTOI0 VO LTOPOVLE VO OLOTIGTMOGOVE
OTL VO PELHATOPOPOS Oy YOG TPOKAAEL pLoryvnTikd medio.

2. Zyed1bote Eva Tvio d1opPEOUEVO amd PEVLO. KOl CTIUEUDOTE TOLG Lo
YVNTIKOVG TOAOLG TOL TTEdTOL TOL TYNUaTiCETON.

3. Tv exkppdletl TO HETPO TNG LAYVNTIKNG EXAYOYNS;

4. T16te éva poyvnTikd medio AEyetat OLOYEVES;

5. Av aumhaciactel 1 évtacn tov pevpatog evog mnviov OG0 Bo aAAAEEL
N HOYVITEYEPTIKT] TOL SVVOUN;

6. Avo mmvia dappéovtart amd 1o 1010 pedpa Kot £ovv dapopeTkd apBpod
onelpmv. [Towo mvio €xel peyardtepn MEA;

7. Zm oyéon B = pH mowo &ivar 1o aitio kot mowo 1o anotéreopa; Tt ek-
Ppacet o

8. ITo1o VAIKO €xel peyaADTEPT LOYVITIKY OEPATOTNTO, O GIONPOG 1 TO
aiovpivio;

9. Tati efvon evkOAOTEPO VO dNOVPYNGOVUE VOl LAYV TIKO TEdI0 GTO
cidnpo mapd cTov aépa;

10. Ze mwoto onueio gppoavifeTon peyoAdbtepn TuKVOTNTA LOYVITIKNG PONG;
Ye andotaon Im 1 og andotacn 10m and pa ypoppn| mov dtappéetat
OO NAEKTPIKO PELUL;

11. Av dimhacilaotel 1) £VTaoT ToV NAEKTPIKOD PEVUATOG TTOL dLopPEEL Evay
ay®yd, m6Go Ba aALAEEL I LOYVTIKY] ETOY@YT) TTOV TPOKAAEL GE KATO10
onueio;
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1.

Eva mvio mov drappéetar amd pedpa £xel KUKAMKN O10TOpY| Le O1EUETPO
2cm. H poyvntikn enoymyn oto ecotepkd tov mnviov givoe 0,2 T. Na
vroAoyloTel 1 poryvnTikn por| @.

Am. 6,28%10° Wb

. To ecmtepid evog mmviov pe KoKkt dtotopr| oktivag 1 cm amoteleiton

amd olOMNPOUAYVITIKO VAIKO poyvntikng otamepatotntog u=0,01 H/m. Otav
10 TNVio dtappéeTal amd PO, OVOTTIGGETOL GTO EGOTEPIKO TOV £VTOOT)
poayvntikod mediov 100 A/m. No vToAoyloTovV 1) LOyVNTIKT EXOYWOYT GTO
€0MTEPIKO TOL TNVIOL KO 1] LOYVNTIKT pON TOV TTEdioV.

Am. B=IT, ®=3,14x10*Wb

. Ze €va 610gpEVIo Tupnva e KUKAKN dtatopn drapétpov 10 ecm ko poryvn-

Tikn Samepatdtto 0,02 H/m avantdicsetar opoyevég poyvnTikd medio
pe poyvnrikn pon 0,00314 Wb. Na vmoAoyiotovy 1 LoyvnTikY Emaywyn
KOl 1] £VTOOT) TOL HoyVITIKOU TESIOL GTOV TUPY|VaL.

Am. B=0,4T, H=20 A/m

. H mepéén evog nhextpikod kivntpa npénet va ovantoocost MEA ion pe

2000 A-¢. O aymydc mov Ba ypnoyoromBel emtpénetl Evracr peOIOTOS
uéxpt 5 A. Tléoa eMypato (omeipec) TOVAAYIOTOV TPEMEL VAL EYEL 1] TTEPL-

engn;
Am: 400

."Evag eufuypappog aywyog peydiov pnirovg dtoppéetat and peopa 628

A. Noa vroioytotel n évroon tov payvntikov nediov o€ amdotaocn 1 m
and Tov ay®yo.
Am: H=100 A/m

. Z€ L0 YPOLLUN LETOPOPAG NAEKTPIKNG EVEPYELQG 1| LEYIOTN EVTOOT] PED-

patog etvar 1500 A. Edv 6éhovpe ) poyvntikn emaywyn vo unv Eemepva
ta SpT mdon amdoTaoN TPENEL VO KPATGOVUE OO TN YPOUUN;
Am: 60 m




TO MAINHTIKO MEAIO

Evérnra 3.3
Mayvnrika kukAwpara - MayvnTiki avriotaon

“A1dakTikoi oTo)o1”

Me tn pelétn Tg evoTnTas avtis ot ualdntés Oa civair os Oéon:

® va yvapilovy 1 0vouUALETOL HaYVNTIKO KOKAMULO. KO TTOLO. EVAL 1] AVOAOYI0;

TOV UUE TO, NAEKTPIKA KOKADUOTOL.
® va pvapidovy Ti givol 1 LoyVHTIKE OVTIGTOON KOL VO. TV DTOLOYILOVY.
® va yvwpilovy Ti VoL 1] KaUTOAN HOYVITICEWS TV GIONPOUCYVITIKOY DAIKOV.

® va yvapilovy 11 ovoudlovue LoyVNTIKN DOTEPNOT.



HAEKTPOTEXNIA

3.3.1. MayvnTiké KUKAwpa dakTuliou

Onwg idape HépL TP, 1 LOYVNTIKY POT) GE OTOL0ONTOTE LAYVNTIKO TEHIO
Ly pAEEL TAVTO P KAELOTH SL0OPOUN. XTIC TEPLGGATEPEG NAEKTPOTEYVIKEG
oLOKEVEG PPOVTICOVLLE, DGTE M LOYVITIKT POT] VO TEPVE GTO LEYOAVTEPO UEPOG
OVTNG TNG KAEIOTNG S10POUNG HEGE amd G1ONPOrayvnTIKO VAKO. OpileTon £Tot
£V payvnTIKG KOUKAOpPO.

Tétotec epappoyEc, OOV YPNOLOTOIEITOL LLoryVNTIKO TEdT0 Elvan 01 NAEKTPO-
vOpot (peLE), Ol HETACYMNUOTIOTES, Ol NAEKTPIKEG UnyaveES KTA. 'Eva poryvntikd
KOKAOMO omoteleital cuvNB®G 6TO PeYOADTEPO HEPOG TOV OO LOANKA Gl
OMPOUAYVNTIKAE DAIKE TOV S1ELKOADVOLV TNV AVATTLEN 1IGYVPNG LOYVNTIKNG
EMOYMYNG —KOL POl LYV TIKNG POTIC— LE GYETIKA UIKPES EVTACELS PEVLLOLTOG,
To pépog Tov poyvnTikov KUKAMUOTOG TOL ATOTEAEITOL OO GLONPOUAYVITIKO
VAKO ovoudleTal TVPNVAS TOL LOYVITIKOD KUKAMUOTOG Kol Toilgl Kot Ka-
TO10 TPOTO TO POLO OV TaloVV 01 aywyol 6To NAEKTPIKO KOKA®pa. H peydin
dpopd SH®G amd To NAEKTPIKE KUKADUOTO VOt OTL TO HOyVNTIKO KUKAMLLOL
dgv ‘O1oKOTTETOL’ OTOV GTO OPOLO TNG LOYVNTIKNG PONG TEPIAaUPdvovTorl Kot
SrapoyvnTikd vAKd. T mapddetypo o€ OAEC TIG NAEKTPIKEG UNYOVEG VITAPYOLV
owdkeva aépoc.

‘Eva payvnrtikd koxkAopa teptioappdverl arapaitnto £vo TOUAAYIGTOV NAE-
KTPKO TOAypa (mnvio) to omoio mpokadel tnv anapaitntm MEA yw va avo-
ntuyBel to poryvntikd medio.

Y10 Xy. 3.3.1 @aivetot £vo poryvntikd KOKA®UO TOL ooTeAeital amd Evov
KUKAIKO S0KTOAO UNKOLS £ Kot Sl TOUNG S, KOTOGKEVOGUEVOV OO GLOT|POLLOL-
YVNTIKO DAMKO HoyvnTIKNG dtamepatotntag 1. ['Vpm amd to doktOAMo £yovpe
TUALEEL évav aywyo mov oynuatiler tnvio pe N oneipeg kot dappéetarl omd
ouveyég niextpkd peopa I
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Zyiua 3.3.1: Mayvytiké kokiwpo daxtoAiov

Abdym ¢ ovppeTpiog Tov daktvAiov Be@pode OTL TAVTOV GTO ECOTEPIKO
TOV M £VTOGT TOL HOyVNTIKOL TTediov €xet 1o 1010 pétpo H. Ocmwpodpue emiong
OT1 dgv TpoKaAEiTOL pLoryvnTiKO TTEd1o £E® O TO OOKTUALO.

Am6 10 vOpO0 ToL drappevpatog (3.2.4) Katd UKo LG oYV TIKNAG YPOLL-

UG OTO E0MTEPIKO TOL dAKTLAIOV pmopovLe e0KOAN va Bpovdue O6tL 1 évioon
payvntikov mediov H divetar amd ™ oyéon:

H=—

NI_©
0

Ao Vv évtaon Tov poyvntikov mediov H mpokdmtel pécm g oyéoemg
(3.2.3) n payvntikn enaymyn B:
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Av Bewpncovpie OTL KATA TPOGEYYIOT] GTO EGMOTEPIKO TOL SUKTVAIOV TO Lo
YVNTIKO Tedio elvarl opoyevég (nAadn OTL N TUKVOTNTA TNG LOLYVNTIKNG POT|G
nov divetor amd 1o B givar otabepn oe Oha ta onpeio g dtatoung S), wro-
povLe va ypnoiponomcovpe Tov Tomo (3.2.1) g mponyoduevng evotntag yio
va vroAoyicovpe ™ poyvnTikn pony @ wov mepvael amd 10 SaKTOMO:

CDZB-S:@“T?

[Moapatnpovpe twg n poyvntikn pon (O) etvan avaroyn e MEA (®). Eivaw
eMioNC OVTIOTPOQ®G avAAOYN TNG TOGHTNTAG:

l

R,=—= (3.3.1)
u-S

N omoia ovopdeTon HOyvVNTIKY avTioTOoN. € 0vTIoTOLYiO LLE TNV NAEKTPIKT

avtictaon:

U H poyvntuki] avriotaocn ek@palel T 0voKoAiio va avortoy Ol pao-
YVNTIKY] PO 6€ £Va POV TIKO KOKAM O

Amo ™ oyéon (3.3.1) PAEmovpue 6T N payvnTikn aviictoon eEaptatol amd
TO DAKO TOV HOyVITIKOU KUKADUOTOG (KO GUYKEKPIUEVO ATt TN LOYVNTIKY
JamEPATOTNTO W) KOt TIG O100TAGELS TOV (KOG £ Kot Statopr] S). Zuykekpiuéva,
0G0 peyaddtepn gtvor 1 poyvntikn dtamepatdTTa 1L TOGO HKPOTEPN YiveTOL
N poyvnuikn avtictaon R_. Agod Aouwodv ta dropoyvntikd vAKG £x0vv ToAD
LKPOTEPT] LOYVNTIKT SLOTEPATOTNTO, OO TO, GLOT)POLLOYVITUKGL DALKEL:

4 Ta c10npopayvnTikd vAKG Ep@aviCovy ToAD PIKPOTEPT] HAYVIITIKY
ovTioTOOo 06 TO SLOPAYVITIKG VAIKA.

Emiong n poyvntucn avtiotaon avédvel, 6060 peyaAdtepo yiveTal To UKog
TOL HOYYNTIKOD KUKADUTOG (InAadT], 660 TEPIGGOTEPO PO £XEL VOL S10VHGEL
N HoyvnTikn pony) Kot erattadvetor av avéndel o epfadov g datoung Tov
HOyVNTIKOD KUKAMUOTOC.
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Av BounBovpe tov Tomo (2.1.4) mov divel TV NAEKTPIKT avTicTOOT) GLVAP-
THGEL TNG EOKNG OVTIOTAONG EVOG ay®YOV, B0l SIOMIGTMOGOVLE Lol TAT)PT) OVTL-
ototyia pe ) oyéon (3.3.1). H avtiotoyia avth pog fondast va avoldcoovpe
éva poyvnTikd KoKAopo pe ) fondsto avtdv mov EEPOLLLE Yo To NAEKTPIKA
KUKADLOTOL.

Oa Tpémel OU®S VoL TPOGEEOLE OTL 1) LAYV TIKT 0vTIOTOGT) EIVOL S10POPETIKO
Qoo péyebog amd v nhektpikn avtiotaot. Etot, n poyvntikn avtiotoon
petpiéton o apmepeiypota avd Béumep (A-e/Wb). Av ¥p1GILOTOIGOVLE TOV
OpIoUO TNG LOVASAS 0VPl TOL dMGALLE TOPATAV®, TOTE:

A-¢€ 1

1= =1==1H"
H

b

AnAadn n povada Tng LoyvynTikng avtiotaong eivat to avticTpo®o Tov avpi.
Me t Bonfeta TG poyvynTikig avtioTaomng LTOPOVLE VO YPAWOVLE TN OXEON
OV oG Olver Tn poyvnTikn pon pe éva tpdmo mov Bupiletl to vopo tov Qu:

ol (3.3.2)

Ankadn n poyvntikn pon etvon avéroyn g MEA mov ackeiton kot avri-
oTpOPG ovaioyn e payvntikig avtictacns R . H oxéon (3.3.2) avaepépetar
and opiopévoug g Tomog Tov Hopkinson.

» Mapdaosypa 1

‘Eva poyvntiko kdkiope arotereitan omd éva kukAko doktoro (Xy.3.3.1)
amd o1OMNPOUAYVNTIKO VAIKO pe poryvntikn dwomepatotnta u=125x10* H/m. To
uKo¢ tov daktvAiov givar 100 cm kot 1 dtotour tov 2 cm?. [Tdco aumrepe-

Myuota (MEA) amaitobvtal, OGTE N LOYVNTIKY ETAYOYY] GTO ECMTEPIKO TOV
daktvAiov vo givar 1T;

2nu: To poyvntikd medio 610 £00TEPIKO TOV daKTLAIOL Bempeital opoyevEs.
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Avon
AoV 1o medio Bewpeltan opoyevég | poryvntikn pon Ba eival o ywvopuevo
NG LOYVNTIKNG ETOY®YNG €L TN SloTopn:

® =B - S=1Tx2x10"*m?=2x10* Wb

H poyvntikn avtiotaon diveton amd ) oyéon (3.3.1):
14 Im

— -1 5
== . —— =400000H" =4x10° A-&/ Wb
u-S  (125x10"H/m)(2x10*m’)

Xpnotpomoumvtog Tmpa Tov TOTo (3.3.2) Advoupe wg tpog v dyveootn MEA:

=@ R_=(2x10"* Wb)(4x10° A-e/Wb) = 80 A-¢
Aravrnon: Amonteiton poryvnteyeptikn ovvaun 80 A-g.

» Mapdaosrypa 2
270 HOyvNTIKO KOKAMUO TOV TPONYOVUEVOL TOPUSELYILOTOG TO NAEKTPLKO

TOAYHO YOP® amd To daKTOA0 £xel 100 omeipeg ko dappéetan amd GuVEYES
pevpa 1 A. Na vroloyiotel n évtaot Tov payvntikoh Tediov 6To SUKTOALO.

Avon
270 TopAdEY LA VTO UTOPOVLLE VO 0KOAOLOT GOV E dVO dPOLLOLG:
o) Eeappolovpe 10 vOpo tov d1oppedotog KaTa HRKOS UG Loy VI TIKNG

YPOUUNG:
H/=0=N1
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Omnorte:

N-1 100A-¢
! 1m

H= =100A-¢/mn 100A/m

) Ao tov tHmo (3.3.2) vroAoyilove TPMOTO TN LOYVNTIKY] PON|:

100A -¢

= - =25x10"Wb
4x10° A-&/ Wb

o=

Rm

2 ovvéyewn Bpiockovpe TNV TUKVOTNTO TNG LAYVITIKNG POTG, ONANOT|
TN WOYVNTIKY) ETOYOYN:

H évtaon tov payvntikot nediov Ppicketor tdpa amd Tov TOTO TNG Wo-
yvnrtikng dwmepoatdtntog (3.2.3):

H:E: 1’231- =100A/m
U 125x10° H/m

Ancvtnon: H évtaon tov poayvntucoy nediov givar 100 A/m.

210 onueio avtd o TPEmEL Vo TOPATNPCOVLE OTL Y10l TO GLONPOLLOYVITIKA
VAKA 1) poyvntiky| avtictaon oev eivat otadept|, aAld petafdiietal (Onwg
KO 1) LOyVNTIKNY Ol0mepotOTNTA) UE TV AOENOT TNG LOYVNTIKNG pOoNg AOY®
NG ELPAVIONG TOV PALVOUEVOD TOV KOPEGHOV. LVYKEKPIUEVOL:

U Xta s1onpopayviTikd vAKd, 660 avédvel n payvntiky pon aviavel
KOl 1] 0VOKOALQ Vo poyviiTicovpe TEPLGGOTEPO TO VAIKO, ONAad] 1
ROYVITIKT avTioTOO).

‘Eto1 ) avaloyio peta&d MEA kot poyvntikng porg mov epeavifeton otov
TOmo (3.3.2) 1oy0et Yo T GLONPOUAYVITIKA VAIKA LOVO KOTA TPOCEYYIoN.
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O mivakag 3.3.1 deiyvel T1g avtioTotyieg Hetalhd TV TOGOTNTOV TOL EUQA-
viovton 6Ta NAEKTPIKA Kol GTO Loy VITIKO KUKAMDUATO.

Iivaxog 3.3.1: AvoAoyio NAEKTPIKOV KO LOYVNTIKOV KUKA®UATOV

HAextpucod kokiopo Moryvntikd KokAopo

Peopa I (A) Mayvntikr pony @ (Wb)

HEAE (V) MEA O (A-¢)

Avtictaon R (Q) Moyvntikn avtictoon R (A-e/Wb=H")
Ewdum ayoyypomra € Mayvnrikn| damepatoTnTo 1

Ot poyvntikég avTioTdoels 6€ va LayvnTiko KOKAMUO GUVOEOVTOL LLE TPO-
7o avAA0YO pe To NAEKTPIKAE KuKA®pata. ‘Etotl prmopovpe va cuvBéTovpe Tig
OVTIOTACELG EVOG LOYVNTIKOD KUKAMOTOG, DGTE VO TAPOVUE GTO TEAOG Lol
16000VaUT HLOYVNTIKY OVTIGTOOT. ZUYKEKPLLEVO, OTaV 000 HOyVNTIKES OVTL-
o01doe1g dappéovTal amd TV {10 LoyvNnTIKY pot), GUVOEOVTOL GE GELPA, EVOD
otav &yovv ota dkpa Tovg TV 10t MEA cuvoéovtal mapaiinia. Ot tHmot yuo
1 GHVOESN HOYVNTIKOV OVIIGTACE®MV GE GEPA N TapAAANAa eivat akpPmg
10101 pe avtovg oL gidape Yoo Ta NAEKTPIKE KukKA®pato oty Evotra 2.2.

3.3.2. KapmiAeg payvnriocews — payvnriki uoTépnon

Avopepnkape Tponyovpévmg ot petafordiopevn oyéon Petald eviacemg
LOyVNTIKOV TTEGI0V Kol TUKVOTNTOG LLOLYVNTIKTG POTC, OTOV £XOVLE GLOT)POLLOL-
YVNTIKE VAKEL.

H xapmdin payvnricemg (Zy. 3.3.2) sivan éva ddypappo e AEoves v
évtaon Tov poyvntikov mediov H (otov op1lovtio dEova) Kot T HoyvnTiKn
enaymyn B (otov Katakdpueo), To omoio deiyvel mdG LEAVEL N LOYVNTIKNY
EMOYYT —AP0 KOL 1) TUKVOTNTO TG LAYV TIKNG ponG— Otav poyvnriletat éva
VAKO, ONAON, 0TV G€ VTO EMOPA Lo aLEAVOUEVT EVTOOT| LAYV TIKOD TTEdIOV.

210 Xy. 3.3.2 @aivetot 1 KOUTOAN HoyynTicemS VOGS GLOTPOLAYVITIKOD Kot
€VOG OOy VI TIKOD VALKOV.
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2ynpa 3.3.2 Kounvles uayvyticewms c10npouayvitikod kai SlopoyvyTiKos vAIKov.

AG TOpATNPNGOVUE TPOTO TNV KOUTVAN LAYVNTICEMG TOL GLONPOUOYVN-
TIKOV LAIKOV. YroBétoupe 6t apyikd 1o vAkd sivon apayvnticto (B=0) kot
dgv emdpd emdve tov payvntikd medio (H=0). X ovvéyeia payvntiCoope
10 VAKO emPariovtag Eva payvntikd medio avEavopevng evidacewng H. Oa
UTOPOVGALLE, Y10 TOPAOELYLLO, VO TANGLAGOVILE GTO VAIKO LG GLyd-Olyd £val
povipo poyvin. I andé pmopovpe va ToAiEovpe YOp® Tov Vo NAEKTPIKO
nMvio, 610 0oio Vo 03NYOULE £va GLVEXEG NAEKTPIKO PEVILA OVEAVOUEVO LLE
TOAD apyo puOuo.

Onwg eaivetor oto Xy.3.3.2, dtav apyicel va emPBAAAETAL GTO GLONPOLLA-
YVNTIKO VAIKO pior avEavOopevn £vTaoT Loyvntikov mediov apyilel va avEavet
pe peydro apykd pvoud n poyvntikn enayoyn. Otav 6pmg n éviaon tov
poyvntikod mediov avéndel petd amd éva opiopuévo onueio, o puOUOGS e TOV
omoio av&dvel n payvntikn enayoyn apyilel va petoverat. To gavopevo avtd
opeileTal, OTMG EITAE TOPATAV®, GTO LOYVNTIKO KOPEGHO.

¥10 Zy. 3.3.2 paivetar ewiong 1 KOUTOAN HLoyvNTIGEDS EVOG SLOULOYVITIKOD
vAkov. [Mapatnpovpe g n KAIoT QLTS TG KAUTOANG Eivot TOAD pikpoTeEPN
O7tO QLTIV TOL GLONPOUAYVITIKOD VAIKOV. ANAadN ToipVOLE TOAD UIKPOTE-
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pN LoyvNTIKN pon pe v 10t Evtaon poryvntikoy tediov amd avtiv mov o
nEPVaE G€ Eva G1dMpopayvnTikd VAIKO. [Tapatnpovue eniong 6TL 1 KAion g
KOUTOANG LOyVNTICEMG TOV SLOLoryviTIkoD LAKOD ivan otabepr), SnAadn pe
Ao AOytar 1 «koumOAN aoTn etvor pa evBeia ypopun.

To Staporyvntikd vAd epgoviCouy Aomdv YPORPIKY Loy TIKY GUUTEPL-
QOpdL, eV TO GLOMNPOpyVITIKE VAIKE glvar pn ypappikd. To conpopayvnTikd
VAKG epeaviouv emiong pav AN 1010t Ta, TOL OV £XOVV TO SLULOYVITIKA
vAkd. H 1010t ta avt) ovopdleton payvntikn votépnon kot oyetileton pe
1] CUUTEPLPOPE TOV GLONPOUAYVNTIKOV VAIKOV, OTOV TPOocTafodue va Ta
OTTOLAY VI TIGOVLLE, QPO EYOVLV TPMTO LAYV TIOTEL.

[No vo eptypdyoupie To avopeVo TG LoyvnTIKhS votépnong Oa Bewpnoovpe
Ot £yovpe Evav TUPNVO OO GLONPOUAYVNTIKO VAIKO, TOV 0Toio vtoaiiovpe
o€ [0 LETAPOAAAOUEVT EVTOOT] LAYVITIKOD TESTOV OLEO-LEUDVOVTAG TO PEVILOL
TOV NAEKTPIKOL TLUAYpHaTog (Xy. 3.3.3).

Zyijua 3.3.3: Avavaln yia v weprypoapij Tov fpdyov voTEPoE®S

Bewpovue 0TL 0 TVPNVOGS Eivar apyIKd apoyvinTIoTtog. AvEAvoupe Glyd-oryd
TNV €VTOON TOV PEVIOTOG —KOL PO TOL HoyvTIKoV Ttediov— apyilovtag and
10 UNdév. VoK 1 LayvnTikn enaymyn Oo petafAndel cOppva pe TV Ko-
UTOAN payvnticemg mov £yovpe NoM e€etaoet ko gaivetal oto Xy. 3.3.4 pe
OLKEKOUUEVT YPOLLUY).

— 216




TO MATNHTIKO MEAIO

Zyijpa 3.3.4: Bpoyos votepijcems c10npouayvytikos viikoo

Otav ptdoovpe oy £vTaon Tov avileTotyel 610 onueio A oTapatépe va
aLEAVOLLE TNV £VTOGT TOV NAEKTPIKOD PEVUOITOC KO TOV LOYVITIKOD TESIOV
ko apyilovpe avtiBeta va ) peiwvovpus. MoMg cvopPet avtod, n poryvntikn
emayoyn Oo apyloetl va peidvetotl omd v Tiun B, mov eixe oto onueio A.
Kabnc dpmg petwvovpe to H mopatnpovpe 6tL n payvntiky exaywoyn ivon
HeyaANTEPN 0md OTL Ty Yo TV 101 T Tov H mponyovpévag, dtav avlhvape
10 H. Avtd cvpfaivel yioti ot GTOLYEUDOELS LAYV TEG TOV GLOPOLAYVNTIKOD
VMKOV £YOVV 101 TPOCAVOTOAIGTEL TPOG L0 OPIGUEVT] POPA KO EXOVV TNV
1AM VO TOPAUEIVOLY TPOGAVATOMGUEVOL, TAPA TO YEYOVOS OTL 1 £VTOGT TOV
poyvntikod mtediov peidonke.

Yvveyilovpe va perwvoope v tiun tov H péypt va ptdcovpe 6to onpeio B
T0V Xy. 3.3.4, 6mov 1 £vtaon Tov payvnTikoO mediov pundeviletat. Ilapatnpov-
pe todpa 6t Kot yopic va £xovpe €viaon poyvntikov mediov egarkorovbel vo
VILAPYEL 0L OPIGUEVT TUKVOTNTO LYV TIKNG PON|S. AVTOG €lval 0 Topapéveov
poyvnTiopoc. To vVAIKO INANOT GUUTEPLPEPETOL TOPO. GOV HOVILOC HOYVITNG.
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Av glval okANpo cdMNpopayvnTiKd VAKO Bo KPATNGEL TO LAYVNTICUO QVTO
Yo LEYEAO Xpovikd dtaotnpa. Av OpmS ivol LOAaKd GLONPOUAYVITIKO VAIKO
cvvtopa o amopayvNnTIoTEL.

Yvveyilovpe to melpapd pog og €ENG. AVTIGTPEPOVLE TNV TOAKOTNTO TNG TNYNG
oLVEYOVG PEVLOTOG Kot apyiovpe v 00N YOV LE apyd-apyd NAEKTPIKO PEVILA
ue avtifen eopd. H évtaon tov poyvntikov mediov Oa yivel tdpa apvnrikr. H
apVNTIKY VT £vtooT O LEWMOEL GTOSIOKA TOV TOPAUEVOVTO LOYVITIOUO Kot
otav ptacovpe oto onueio I' 6mov H = -Hy, n payvntikn pon Ba pundeviortel.
H évtaon poyvntucod mediov mov amotteiton yio vo, amopuayvnTiotel Teleimg
Eva. LYV TIGUEVO DAIKO ovopaletol EvTaomn exavapopdc.

Yuveyilovpe va avédvovpe To apvnTikd pedpo HEYPLG OTOL 1 EVTAOT) TOV
poyvn ko0 mediov yivet ion pe -H, 610 onueio A. Xto onueio avtd govue my
010 évtoom Ko LoyvnTiky Emay®yn Onme Kot 6To onueio A, aAld pe avtifet
@opd. Ao to onueio avtd apyilovpe Vo LELWVOLLLE TNV OPVNTIKY| £VTOCT TOV
poyvntikov mediov péyxpt va ) unodevicovpe oto onpueio E.

[Mopatmpovpe 6Tt TP EXYOVLE EVO TAPOUEVOVTO LOYVNTIGUO KOTE TNV OVTi-
Betn eopd amd 6,11 mponyovpéveg. I'a va tov e€aieiyovpe aArdlovpe ToAl TV
TOAMKOTNTO TNG TNYNG Kol apyilovpe va Tapdyovpe poy avéavopevn 0etikn
&vtaon payvnTikov tediov. 1o onueio Z o mapapévev apvnTikds HoyvnTIoHog
undeviCetot kot amd ekel Kot TEpa dnpovpyeitan whAl LoryviTiky pon KoTd
Oeticn eopd uéEPL va EavapTdoove 6To onueio A.

[Mopatnpovpe 6Tt KaB®OG ALEOUEIOCAUE TNV £VTACT TOV HOYVNTIKOV TEdi-
ov aAralovtag dVo POPES TNV TOAKOTNTO TNG NAEKTPIKNG TNYNG Kot dpa
QOopa TOL poyvnTKoL mediov, daypdyape oto dtdypappe H-B pa kieiom
KOUmOAN, 1 onoia ovopdletal Bpoyog votepioems. O Ppdyog voTEPNCEMC
gtvor yapaKTPLoTIKO TOL GLONPOUOYVITIKOD VAIKOD Kat To epPadov tov eivat
AVOAOYO TOV UTOAELMV VOTEPNOEMGS, ONANOTN TNG EVEPYELNG TTOL YAVETOL LE
popon BeppoTtag, 6tav 1 £VIaon Tov poyvnTikoD Tediov kdvel Eva mAnpn
KOKAO, OT®OG TOV TEPLYPAYOLLE TOPATAVE®.
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Avakepalaiwon

e 'Eva poyvntikd KOKA®Uo omoTeAeiTon amd Eva Tupnva GLOT PO LAYV TIKOD
VKOV 6ToV 0moio pmopet va moapepPdAiovtal dtdkeva pe a€pa 7 GALO
SOy VNTIKO LAKO.

® To payvntikd KOKA®pa deyeipetal amd £va 1 TEPICGOTEPA NAEKTPIKA
TuMypota (mnvia), Ta omoia eEacpaiilovv v anapaitnt MEA, yuo va
eyKataoTafel 6To poyvnTikd KOKAMUO LOyVNTIKTY pOT.

® H poyvntikn avtiotaon ekepdletl  dvokoiio va gykatactodel 6To po-
YVNTIKO KOKA®UO pLayvnTikn pon Kot e€aptdtot amd Tig SloeTACELS Kot
TO DAKO TOVL HOyVNTIKOD KUKADUOTOG,

® g avoroyio e TO VOLO TOL QU Y10l TO NAEKTPIKO pELLLOL, 1] LOYVITIKY pon
dtveton and To Aoyo ¢ emPoarropevng MEA mpog t poryvntikn avtiotaon.

® 210 GLONPOUAYVNTIKA DALKE, 1 LoyVNTIKNY avTioTaon avédvel 0GO TeEPLo-
c0tepo payvntiCovrat. Avtd ekepdaletal ypaeikd o€ AEoveg EVTACEMG
H-B and v xoaumdAn payvnricewc.

® H payvntikn votépnon exepalet v «ampobuption Tov G1dnpopoyvnTikon
vAMKo¥ va amopayvntiotel 6tav gival payvnticpévo. Xe odypoappo H-B
TO PALVOUEVO TNG VOTEPNOEMG YapakTnpileTar amd 1o fpdyo VOTEPNCEMC.

Nivakag ZuppoAwv kai Movadwyv

Méyebog 2ouporo Movada

Moyvntikn| avtictoon R, Aumepeliypota avé Béumep
(A-e/Wb)q H?

Epwrnoeig
1. TTowa vAMKG Topovctdlovy HeEYOADTEPT LOYVITIKT OVTIGTOGT, T SLOULOL-
YVNTIKG 1 TOL GLONPOLOYVITIKGL,
2. T"aTi pNoHOTOI0VE GTOVE LETACYNUATIOTEG GLOEPEVIO TVPIVAL;
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. Av 6¢ éva 61depévio Tuprva TopeUPAAOVLE EVOL STOLULOYVITIKO VAIKO (TT.).

éva 01dKevo aépa),  poryvntikn ovtiotaon 0o avénbei 1 o erattwOel
KoL yoti;

. Av avénbel | dratopn EvOG HayvNTIKOD KUKAMUOTOG, 1] LOLYVITIKY] TOV

avtiotoon Ba avénbel 1 Oa ehattwOel kot yioti;

. Av avénbet 1o punKog evog HayvnTikoh KUKADUOTOG, 1] LOYVNTIKY TOV

avtiotoon Ba avénbel 1 Oa ehattwbel kot yioti;

. Av o€ éva dedopévo poyvnTikd kokAopa avénbovv ot omeipeg Tov nhe-

KTPIKOL TUAMYLLOTOG, TOL TO J1EYEIpEL, Y¥peldleTal TEPIGGATEPO 1| AYOTEPO
pedpa yio va avomrtuydet ) idwa poyvntikny pon; A1TioAoynoTe TV andvino
oG,

. [Towa VAKd mopovotdlovy HoryvnTikn VOTEPTON Kol TOV OQEIAETOL QLTY);

8. Mot vAka epgoavifouv payvnTikod KopeGUO Kot Tota £xovv otadepn po-

YVNTIKN ovTiGTOoN;

Aoknoeig
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1."Evo poyvntikd koxdopo £xet uikog 50 cm kat dtetopn 2 cm? Kot orote-

Aettan amd vAKo pe poyvntikn dwamepatotnta 0,005 H/m. To payvntikd
KOKA@pa dteyeipetan omd nAekTpikd Tnvio Tov umopei va avtéEet Evtaon
pevpatog puéxpt 1 A. Ildoeg oneipeg TovAdyioToV TPEMEL VOl EYEL TO TOAYLLOL
v va, dnpovpynoet poyvntikn emoymyn 1 T; T1oon elvor n poyvnTtikn
aVTIGTOON TOL KUKAMUOTOG;

Am: N=100,R_=5x10° H'

. To payvnrid koxhopa g tponyoduevng doknong deyeipetal and va

mvio pe 200 oneipeg. No VTOAOYIGTEL 1 LOYVITIKT] POT] KOL 1) LLOLYVITIKY|
EMOY®YN, OTAV TO pELLLA TOL TTnviov gival 1,5 A.
Amn: ® = 6x10* Wb, B=3T

."Eva poyvntikd kdkdopo mpénet vo £yt pnkog 50 cm ko amoteAeiton amod

oldmpoparyvntikd vAké pe payvntikn dwamepoarotro 0,001 H/m. H péyiotn
dBéoun MEA eivar 200 A-¢. TTowa 1 eAdy1iotn 10 TOUN TOL TPETEL VL
€XEL TO LOyVNTIKO KOKAMULOL, Y10l VO LITOPEL VoL ovorTOEEL Oy VI TIKT poT
1x10*Wb;

Am: 2,5 cm?
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Evérnra 3.4
HAekTpopayvnriki Emaywyn

“A1dakTikoi oTo)o1”

Me tn pelétn Tg evoTnTas avtis ot ualdntés Oa civair os Oéon:

® va yvwpilovy ToTE KOI TWOSC OVOATTOOOETOL 08 EVO NAEKTPIKO KOKAMUO,
niexTpeyeptiKn O0voun & ETaywyng.
® v yvwpidovy T Jéet 0 vopog tov Papaviér yio. to uétpo g HEA e emaywyng.

® va yvapilovy nag fpiokovus ™ popa s HEA &€ eraywyng pe ) fornbela

TOV KOVOVO. TOD AEVTG.
® o yvapilovy i VoL 1] QVTETOYWYH KOL T O GOVIEAECTHS QUTETOYWYHG.

® va pvwpilovy TS TPOKALEL TO POIVOUEVO THE QVTETOYWYHS UETASATIKG,

QOIVOUEVO. KOTC, THY TPOPOOOTHON 1] TH OLOKOTH EVOS NAEKTPIKOD KUKADILOTOG.



HAEKTPOTEXNIA

3.4.1. HAektpeyepTikn dUvapn €§ emaywyng

Méypt topa gidape OTL TO NAEKTPIKO PELLLO TPOKAAEL YOP® TOL LOYVNTIKO
nedio. [og emdpd dpmg pe ™ Gepd Tov T0 poyvnTikd medio Tave oe Eva
Niektpkd Kokropo; Omwg O dovpe 6e avTh TV £vOTNTA, OTAV £VOL LOryVNTIKO
nedio uetafalletal, EMOPA TAVO GTA NAEKTPIKA KLKADUOTA TOL BpiokovTal
KOVT( TOV OVOTTUGGOVTOAG G 0LTE NAEKTPEYEPTIKES SUVAUELS. AVTO UTopoVLE
VoL TO SMIGTMOGOLUE KAVOVTOS TO akOAovBo meipapa (Zy. 3.4.1):

Zynua 3.4.1: Avartoéy HEA amo Tyy kivijen oo poyvijty

‘Exovpe évo mnvio, to omoio dev Tpopodoteitol amd Kopio nAEKTPIKY TNyn Kot
0TO E6MTEPIKO TOL £Yovpe Tomobetnoet Eva pafodpopeo payvitn (Xyx.3.4.1a).
Yuvdéovpe TPAOTO GTO AKPO TOV TNViov va YaiPavopeTpo, Eva gvaicOnto
Opyavo ToL Hag OElyveL av TEPVAEL NAEKTPIKO pevpa omd To mnvio. Oco o po-
YVIATNG Kot To Tvio elvan axivnra, o yaABovouetpo delyvel otabepd undév.
Yvumepaivoope Aomdv Ot

U’Eva ota0gp6 (un petoforiropevo) payvntiko nedio dev ennpedlel
TO NAEKTPIKE KUKADROATO.

Av ot cuvéyeta (Zy. 3.4.1B) kivioovpe TO Patyvi T OTOUOKPUVOVTAS TOV amd
10 Tvio, B Tapatnpricovpe 0Tt 10 YaAPavouetpo Oa dgifel 0Tt omd To T vio
TEPACE NAEKTPIKO PEVUO KATE Pt OPIOGUEVT] POPE. Ba TOPATNPT)COVUE OKOLOL
OTL Y10 TNV ATOUAKPLVOT] TOV LOLYVITH YXPEEOTNKE VO KoTadAovpe Kamotlo
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ovvapun, Tpdypa wov onpaivel 6t  AAANAETIdpaoT LayvNnTIKOL TEdiov Kot
NAEKTPIKOV KUKADUOTOG LOG EUTOSILEL VO ATOOKPHVOVE TO LLOYVITN OO
TO ECMTEPIKO TOL TTNVIOV.

211 GUVEYELD KIVOVUUE TTOAL TO LOYVIITN Y10 VO, TOV ETOVOPEPOVUE LEGN GTO
nmvio. To yarBovopetpo mdAl Oa kataypdyel 0Tt TEPAGE NAEKTPIKO pEvLLOL OO
70 TNVio, OU®G TOPA L avTiBen Popd amd 6,1t Tponyovpévms. Oa Tapatn-
PNCOVUE EMIONG OTL KO TAM aLoKNONKE Lo SUVAUN TOV HoG EUTOSILEL TOPO
VO TANGLAGOVLE TO LLOLYVITH GTO TTNVio.

AoV 10 YoABavOuETpo KATEYpOE NAEKTPIKO pELLLA, TPETEL VO deYOOVLLE
OTL KaTd TV Kivnion Tov payvitn ovartOyOnkKe 6to Tnvio po NAEKTPEYEPTIKNY
ovvaun (HEA). H HEA avt givot mov mpokdAece 10 NAEKTPIKO PEVILO TOV
Katéypaye to yorlPavopetpo. Me dhia Aoywa:

W Eva petafarriopevo payvintiké wedio mpokaiel Tnv epeavien HEA
0T NAEKTPIKA KUKAONOTO TOV givan KOVTA TOV 1] TO TEPfdriovy.

H HEA mov avontdcoetonr A0y® peTtafoANg Tov Loyvntikoy tediov ovo-
péleron HEA €€ emaymyng Kot to govOpevo Tov meptyplyape AEyeTol nAe-
KTPOUOYVITIKY] ETAYOYN.

Onmg onueidoape Kot 6 AALEG EvOTNTES ALTOV TOL PiAiov, To ovopaTa
oL £yovv 000el o atvopeva Kot LEYEON TOV NAEKTPOUAYVITIGLOD £XOVV
TPOKVLYEL amd TNV 16TOPIKN eEEMEN TS NAeKTpOOyVITIKNG Bewpiog kot Tpémet
VO TPOGEYOVUE, DGTE VO, UMV LG 00N YOOV € Tapavonoels. ETot dev mpémet
0€ KOG TEPITTMON VO GLYYEOVIE TO PUIVOLEVO TNG NAEKTPOLOYVITIKNG EMTOL-
YOYNG TOL TEPLYPAYOLLE TAPATAVE® e TO PEYEDOG TNG LOYVITIKNG ETOYMYNG
B mov 6mwg gidape avtioTotyel 6TV TUKVOTNTO TNG LOYVITIKNG POTIG.

Emiong ywo va éxovpe avartuén HEA & emaywyng, mpémet n petafailopevn
LLOYVNTIKT pOT| VO TEPVAEL péGa amd TO NAEKTPIKO KOKAwua. [t Tapdderypo
6710 Xy. 3.4.1a 1 HayvnTIKN POT} TOL LOLYVITY TEPVAEL LEGH OO TIG GTEIPES
ToV TNViov. A€pe TOTE OTL 1 LOyVNTIKY| PO EUTAEKEL TO NAEKTPIKO KOKAM®LLAL,
N —Om®G 0AMMDG Aépe— TO NAEKTPIKO TOMYUA.
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3.4.2. Nopog Tou Papavrél Kail Kavovag Tou Aevrg

O ®apavtél (Faraday) ftov o mpdTog TOL d10TOTOGE TO VOO TTov Kabopi-
Cev v tun ¢ HEA €€ emaymyng, ¢ HEA onladn mov tapdystot omd puo
petafaAlopuevn poyvntikn pon. Ag Bswpnoovpe pia oneipa evog nmviov péca
amd TV omoia mepva kdbeta poyvntiky por O (Xy. 3.4.2).

Oewpodpe OTL TN XPOVIKN GTLYpT t, 1| payvnTiKy pot| ov dtooyilel kabeta
10 eninedo G oneipog eivar ion pe @,. Ttn cLVEYEIR N LOYVNTIKT POT| PETO-
Bardetar kan T xpovikh oty t, yivetar ion ue @,. 'Etol n payvntikn pon
petaPfAidnke (awéfdnke) katd AP = @, - © péca 6e Xpovikod StdoTnua At
=t,—t.. O puOpdég peraforng g payvntikig pofig eivar 0 Adyog AD/At kar
ekQpalel To TOCO PETOPAALETOL 1] LOYVITIKTY POT] GTI) LOVADO TOL ¥POVOV.

20pemva pe 1o vopo tov Popavél, 6T GLVONKES TOV TEPTYPAVYLLE TOPOL-
v, To péETpo g emayopevng HEA ot oneipa divetar amd tov tomo:

_0,-0, _ A

E —
t,-t, At

(3.4.1)

Zyiua 3.4.2: Nopog tov Papavrél

omov M petafoin g poyvntikng pong AD petpdton og BéEumep (Wb), to ypovikd
dtonuo At o devtepdrenta (s) kot HEA og Boit (V). Zuvendg:
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U H HEA mtov avontdooetor €€ emaymynig sivar avéroyn tov puOpov
petafolriic TG payvnTIKNG poic.

Av 1 poyvntikn pon HETaPAALETOL amdTOA, OV TT.Y. O LoyViTNG TOL Xy.3.4.1
OTOLLOKPVVETOL 1) TANGLALEL e PeyaAn ToydtnTa To mnvio, tote N T g HEA
Ba eivar vymAn. Av avtifeta 1 poyvntikn pon petafdAietot pe opyd puoud
(.. LETOKIVOVUE TO payviTn TOL XY. 3.4.1 TOAD apyd) TOTE Kol 1) AVATTLG-
oopevn HEA Ba €yet pikpn .

Ye éva mmvio pe N oneipeg, Otav n payvntikn pon o€ ke omeipa petaPo-
Aeton Katd AD og xpovo At, o vopoc tov Gapavtét divel ) cvvorkiy HEA ota
dKpo TOV TViov oL stvat:

g=N22 (3.4.2)
At

npocBétovpe onAad” tig HEA mov avanticcovial e kdbe po omd tig N
oneipec, dedopévou 0Tt ot HEA avtég sivon o€ oepd.

Am6 to vopo tov Papavtét TPOKHTTEL TMOG 1) LOVADQ TNG LOYVNTIKNAG PONG
(Béumep) oyetileton pe 10 POAT HEC® TNG GYECEWG:

1V=¥1’11Wb=1\/-s
S

INa va Tpocdiopicovpe ) popd g emaydpevng HEA, mpémnet vo BupunBovpue
TNV QVTIGTAOT) TOV GUVAVTOVUE OTOV ELGAYOVLLE 1) AMOUAKPVVOLUE TO LOVILO
poyvitn oo to mnvio tov Xy. 3.4.1. H avtiotaon avtr ogiyvel 611 10 @avopevo
NG NAEKTPOUAYVNTIKNG EXAYWYNG OVTIOPE 6TN LETAPOAN TNG LOYVITIKNG POTG
7oV emyelpeitan Kol Tpoomadel va v eumodicel. Avti 1 1010TNTO ATOTVTO-
VETOL GTOV TOPOKAT® Kovova tov Aévig (Lenz):

U H avartvecopevn HEA €€ emrayoyng o€ éva nAeKTpiké KOKA®PQ
&xer eopd tétown, @ote va gpmodiler T petaforn Tng payvnTIKg
PONG TOV EUTAEKEL TO KUKAONA.

225 ——




HAEKTPOTEXNIA

‘Etot, 610 Xy. 3.4.2 10 pevpa I mov npokaiet n HEA €€ enaymyng E teivel
VoL TPOKOAEGEL LOyvnTIKT pon avtiBetn amd v AD.

O xovovag Tov AgVTg EYEL KO LI YEVIKOTEPT SLOTOTMOOT):

U To emayopevo pedpa £xeL Tn @opd mov avolpel 10 aiTio Tov TO
TPOKAALECE.

Ag dovpe Yo Topdderypo TMG PapproleTon o Kavovag Tov Aevig 6To Xy.
3.4.1B. To aitio ToL TPOKAAEGE TO EMAYOUEVO PEVILO GE QLTI TNV TEPITTMOON
glvor ) amopdkpovven Tov poyvin and to tnvio. ‘Etol, to enayduevo pedua
I éxel tétola popd, dote va Tapdyel poyvntikd medio, Tov omoiov o BOpelog
TOAOG va. givot GTPAUUEVOS TPOG TO VOTIO TOAO TOV LOYVITT IOV OTOUOKPV-
vetal. Me autd tov Tpomo, 10 Tvio aokel EAKTIKN OOV Kot Epodilel T
OTTOLLAKPLVGT] TOV LAYVITN.

Me mapopoto tpoémo pmopovpe vo dovpe 6to Xy. 3.4.1y, 6T | popd Tov
EMOYOLEVOL NAEKTPIKOD PELLLOTOG dNUIOVPYEL Eva poryvnTiko medio, Tov omoi-
ov 0 BOpelog TOAOG gival GTPAUEVOS TTPOG TO POPELO TOAO TOV LOYVITY| TTOVL
TANGLALEL 6TO TNVIO Kot Kotd cuvEmeta Tov omeBei. 1A Aowtdv o emaydpevo
pevuo avTITiBETOL GTO OUTIO TTOV TO TPOKAAEGE.

2ynjpa 3.4.3: Epapuoyij tov kavove tov Agvrg

Ag dovue Topa éva GALO TapddEy L Y0 TNV EPOPLOYT TOV Kavova Tov Ag-
vi¢. 10 Zy. 3.4.3, av n payvntik por] © avEnbel (AD>0), n avartuocduevn
HEA 0a £xet v molkotnta mov eaivetot oto Xy. 3.4.30, ®ote 10 pevpa [ mov
Ba mepdoel and v eEmtepikn avtiotaon R, va mpokaiécetl éva poyvntikd
nedio mov va EATTOVEL TN poryvnTiky por] @. Avtifeta, av n poyvntikn pon
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@ glattmBel (AD<0) n molkdtnta ¢ HEA kot tov pedpotog €€ emaywyng
Ba etvar, OTmg 610 Xy 3.4.3B, OnAadn, To pevpa I mave oty eEmtepikn avrti-
otaon Ba teivel va avéfnoet ) payvntikn pon @, dnAadn avtitibetotr otnyv
EMATTOON TNC.

BAémovpe omAadn 6Tt 10 OIVOUEVO TNG NAEKTPOUAYVITIKNG ETOYMYNG EXEL
[o avoroyio pe v adpavera mov cuvavtdue otn punyovikn. Onwg éva copo
TelVEL VO S1OTNPNOEL TV TAYXVTNTA TOL, TG KO 1] LOYVNTIKT PO TOV EUTAEKEL
&va NAEKTPIKO KOKA®pa £xel TNV Thomn va dtatnpeiton otadepn).

3.4.3. HEA o€ KivoUpevo aywyo

Ag QovTaoTOVUE £VOV 0y®mYO UNKOVG £ oL KIVEITOL LE TODTNTO D GE Vol
oLOYEVEG HoyvnTikd edio pe poyvntikh enaymyl B. O ayoydc kiveital ka-
0eta mpog TIC payvNTKES YPAUES, OL oToie 6To Xy. 3.4.4 elvon kGBeTEC GTO
EMIMES0 TOV GYNUATOG PE POpd Tpog Ta pEca. Kabdg o aymydg kiveital Aépe
OTL «CAPDOVED) LOYVITIKES YPOUUUES.

Zynua 3.4.4: Avartoén HEA o Kivobuevo aywmyo

Oewpovpe TL 0 KIVoOIEVOS aywydg oMoBaivel Tave 6 600 aydYILOVG
001y00g, 6TO GKPO TV 0TOi®mV GLVIEETAL oL AEKTPIKY| ovTiotaon R. H pa-
YVNTIKN pON TOL TEPVAEL OO TO NAEKTPIKO KUKAWUA TOV cynpatiletal pe
avTO TOV TPOTO Elvar iom Ue:
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®=B-S=B-/-x

Omov X gival To UNKOG oL €xel S1OVOGEL O KIVOUUEVOS 0Y®YOS TAV® GTOVG dLO
00myovg tov. IIpogavag S =7+ X elvar 1 emeaveln TOV KUKADUATOG, OO TNV
omoio TEPVA 1 LOYVITIKT PO TOV EUTAEKEL TO NAEKTPIKO KOKAMLOL.

H tayvmta v, pe v omoia kwveitatl o aywyog eivor ion pe Ax/At. Aniadn
o€ &va YPpoviKO dtdoTtnpa At 0 aymyog Ba £xel KOADYEL pia amdoTOON:

Ax=v - At
Omm¢ paivetor oto Xy. 3.4.5 kot Oo £xel «<GOPOGED P10l EMLPAVELXL:
AS=0 - -Ax= [ -v-At

2ynjpa 3.4.5: Emgadvera AS yra tov vmoioyioud tov Ap

Aedopévou GTL 1) TUKVOTNTO TG LLOYVITIKNG PONG TOL SIVETOL OO T1| oy V-
Tk enaywyn B eivar 6tabepn, n Kivnon tov aywyod aviiototyel o PeTaoAn
HOYVITIKIG pONG:

AD=B-AS=B:- /-v-At

Mnopovpe Tdpa va epaprosove 1o vopo tov Papavtét. Awo ) oxéon

(3.4.1) n avantvoodpevn HEA €€ emaywyng otov kivovpevo aymyd givor:
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g=2?_5.,., (3.4.3)

H nolwdtra e HEA kabopiletar pe tov akdiovbo tpono:

H poyvntikn pon mov gpumiéxet to niektpikd koKAmpa avéavel kabmg o
aymYoc Kivetton Tpog ta 0e&d. Av GUVETMS 0 d1aKOTTNG A givort KAEIGTOG, OT®G
oto Xy. 3.4.4, 1o pedua I mov Ba avamtuybel €& enaywyng, npémet va £xel eopda,
DOTE VO EAUTTOVEL TN pLoyvnTikn pon. ‘Etot n avartvocopevn HEA €€ emaymyng
EYEL TNV TOMKOTNTO TOV avTIoTolyEl oTo pedpa I, dnwc paiveton oto Xy. 3.4.4.

[Ipéner ed® va onpewwoovpe 6Tt 1 HEA E Ba avartoyBel axopa kot av o
StakdmTTNG A givan avolkToc.

H oot ta g avantuocdpevng HEA 6o adddEet otig akdAovbeg mept-
TTOGCELS:

® Av avTIoTpEYOLLE TN POPE TNG KIVIIGNG TOL 0y®YOL

® Av 0ALGEOLLE TN QOPA TV LOYVITIKOV YPOUUDV TOV LOYVNTIKOD TEGIOV.

Ot gpappoyég tov vopov tov Gapavtél eival Tépo TOAAEG Kol 001 ynoaV
011N 6)Yed100oT KOl KOTAGKEVT TOV NAEKTPIKAOV YEVVITPLOV, 0TS Oa dovpe
oto Kepdiawo 5.

3.4.4. Autemraywyn Kal CUVTEAEOTNG AQUTEMAYWYNRS

O vopog tov Papavtét 1oyveL Yevikd, aveEaptnTo ONAady ond To TMg TPOKV-
nteL petafoAn mg poyvntikn pong A®. Etot, HEA €€ enaymync avantiooetat
Kot 0ToV EYovpe PeTafoAr peOLOTOC G Eva KOKAMLLAL.

10 Xy. 3.4.6 deiyvoupe éva nAektpikd wnvio pe N oneipeg mov givat ToAry-
HEVO OE £VOL LOyVNTIKO TUpfvaL pe payvntikh avtiotoon R . Apyikd to tnvio
dg OlappEetor amd PEVUOL KOl 1) LOLYVITIKT] pOT) GTOV Tupnval eivot umoév. Av
KAeioovpe 6pmc To dlakomn A, EEpovpe 0Tt Ba mepdoel amd To NAEKTPIKO
KOKAopa éva pevpa L. To peopa avtd Ba dnpovpyncel cOHLE®VA LE QVTAE TOV
EEPOVE IO LYV TIKT] POT].
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2ynpa 3.4.6: Mayvytiko kokiopa yio Ty EENyNon TS QVTERAYOINS

ZUvenmg, LOMG KAgIoEL 0 S1OKOTTNG A, 1 LOYVITIKY| POT] TOV EUTAEKEL TO TNVIO
Ba aAldEet. 'Etot 1o kheioylo Tov dtokomtn Bo TpoKaAEGEL TNV OVATTUEN oG
HEA oto mvio pe molkdtnto, mov vo eumodilel Ty 01EAELGT TOV PELLLATOG.
To awvdpevo avtd ovopdletor avtemay®yn. ['evikd onolodnmote petafoin
TOV NAEKTPKOV PEVLUOTOS GE £Vl KUKAMUA B0 TPOKOAEGEL TV EUOAVIOT) LLOG
HEA &£ avtenaymyng, 1 onoia, copemva pe Tov kavova tov Agvig, Ba avti-
tifeton ot petaforn avty.

U Avterayoyn givan n epgavien HEA o éva kOKA®pa, 700 0QEihe-
TOL 6T PETUPOM] TOV NAEKTPLKOD PEVRATOS TOV SLOPPEEL TO 1610
T0 KUKAONO.

‘Eto, v og éva khelotd kOKA®pa avoifovpe Eapvikd to dakomtn A Ha
enpaviotet pio HEA a6 avtemoaywyn pe v moAwkdtra tov Xy. 3.2.6B. Xy
TePITTOON OLTY], GOUPWVO LE TOV Kavova Tov Agvig, 1 HEA tetvel va d1atn-
PNGEL TN POT TOL PEVLATOG.

To péyebog mov yapaktnpilel TNV avteEmOy®YY| €lval 0 GVVTELEGTNS OLL-
teroyoyns L. Av 1o peduo evog kukdopatog eivar I, mn ypovikn otiypn t,
Ko petaPfanel, £1o1r dote va mhper v Tipn I, katd ) ypovikh otiypn t,
avantvocopevn HEA and avtenaywyn éivetan and tov om0 :

-l Al

E=L =
t,-t, At

(3.4.4)
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omov Al givon 1 petaforn Tov pedpotog pésa 6to ypovikd ddotnua At. Me
dAlo Aoy HEA and avtenaywyn ivar avdioyn tov pubuod petafoing tov
PEVUOTOC KOl O GLVTEAECTNG AVAAOYiOG EIVOL O GUVTEAECTNG OTETOYMYNG.

O ovvieheotg avtemaywyns L €xet povéda to Avpi (1H) mov eidape kot
napandve. And tov tomo (3.4.4) mpoxvmrtel Ot

= v :1V-s :1Wb
1A/s A A

YnomoAramAdoia Tov avpl elvar to pktovpl kot To pikpoavpo:

Muuavpi: ImH =102 H

Muwkpoavpi: TuH =10 H.

[ToAAéC popéc, OTav dev VITAPYEL KivOLVOG TAPOVONGNG, O GUVTEAEGTNG O~
TEMOYOYNG OVOPEPETOL OTAL WG «OVTETOY®YT». Mmopel OnAadn kdmolog va
AVOPEPEL TNV KAVTETAYDYT EVOC TNVIOLY EVVODVTOG GTNV TPOYUATIKOTNTO TO
OLVTEAESTN aLTEMOYWYNS TOV Tnviov. H ékppaom avtn etvar apkeTd dtadedo-
pévT, av Kot oyt amdAvTa aKplprs.

H oyéon (3.4.4) ypnoomomOnke yia va 0piGOVLE TO GUVTEAEGTH AVTEMAY®-
MG evog kukhoupatoc. H avantveodpuevn HEA and avteraymyr| pmopel dpmg
vo vtoloytotel ko amevdeiog and o vopo tov Papavtét. ‘Etot, yo to mnvio pe
N oneipeg Tov Xy. 3.4.6 pnopovpue va epappocovpe tov Tomo (3.4.2) g e&ng :

H petafoin g payvntikng pong A® opeiretor poévo otn peTaffoAn tov
peopatog Al Ao 10 poyvntikd kOkAmpa tov Xy. 3.4.6 Ou®g 1 HoyvnTiky
pon stvau:

b= i = M
R m R m
omov O givan 1 MEA tov mmviov kot R m poryyntikn avtictaon tov poyvntt-

KOO KUKAGOUATOG TOV Zy. 3.4.6. Apa N petafoin g poyvntikng pong A® mov
opeidetan og petafoin pevpatog Al givat:

AD :iAI
R

m
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Avtikabiotdvog 10 AD otov tOmo (3.4.2) £yovpe TV TAPAKAT® GYECT TOV
dtver v avantvocouevn HEA and avtemoymyn:

Yvykpivovtag topa pe tov TOmo (3.4.4) eivon povepd TOC 0 GVVTELEGTIG
avterayoyng L cuvdéetor pe ™ poyvntikn avriotoon R e v amin oxéon:

2 2
LN NS
R p-/

m

(3.4.5)

o6mov [ M poyvntikn dtamepatdtea, S 1 draroun Ko £ To KOS TOL Loy TL-
KOV KUKAMUOTOG,

Agdopévov 01t 0 apBpdc tov onelpdv N eivar péyebog adibotato, ) oyéon
(3.4.5) e€nyet yoti 1 povéda g payvnTikng avtictoong ekepaletol mg to
avVTiIGTPOPO TOL Ovpi:

A-¢

1——=1H"
Wb

H oyéon (3.4.5) emrpénel emiong vo VTOAOYICOVLE TNV QVTETOYMYY EVOG
nnviov, edv yvopilovpe Tn Ye®UETPIOL TOL LOYVNTIKOD TOL KUKAMUOTOG KoL
N HOYVNTIKY] O1omepaTtdTNTa Tov LAKOV. Me mo10tikd tpdmo 1 oyéon (3.4.5)
pag ogiyvetl ot

® Av SImAac1dcoVLE TIG omelpeg EVOG TNVIov TETPATAACIALOVLE TO GLVTE-
AECTY QVTETAYMYNG TOV.

¢ 'Eva amAd kKOkAopa, dniadn £vo KOKAMUIO TOL amoTEAEITOL OO i Kot
povo omeipa (N=1), &yl pkpd GLVTELEGTN AVTETAYMOYNG OE GYECT LLE EVal
nmvio mov €xel TOAAES omeipec.

® 'Eva mvio mov dgv £xel mupnva amd cidonpoparyvnTikd VAKO Topovctalet
UEYOADTEPT LOYVNTIKY] avTIOTOOT Kot dpa €€l LKPOTEPO GUVTIEAEGTN
QVTETAYMYNG, O GYEON LE TO 1010 Tvio, OTav €xel Tupniva omd 611 Po-
Loy VI TIKO DMKO.
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O1 mapamdve Topatnpioeels £XoVV MG GUVETELL Vo, unV epeavifovot éviova
QOLVOLEVA QVTETAYWYNG OTO GLVNOICUEVO KUKADUATO GUVEYOVG PEVLLATOC.
Qo61060, 1 TPOPOSOTNON e PEVUN EVOG KUKADUATOS GLUVEXOVS PEOUATOC, OTTMG
KO 1) O10KOTY| TNG TPOPOIOTNONG LLE TO AVOLYLLO. EVOG SLOKOTTY], GLUVETAYOVTOL
TovToTE pETOPUTIKA QUIVONEVA, T OToln Oa e£€TAGOVE GTN CUVEXELOL.

» Mapaoerypa 1

M Bpayvkvukiopévn oneipa mnviov pe avtiotaon R=0,1 Q oymuatilet éva
KAELGTO KUKAMKO KOKA®UO pe aktiva r =5 cm. Olo to KOKA®pa BpickeTon
LEGO GE OPOYEVEG LAYVNTIKO TTEd10 Kot KAOETO TPOG TIG LLOYVNTIKES YPOUUES
tov ediov. H poyvntikn emorywyn tov mediov eivor B=1T. Na vroAoyiotel 1o
pevpa I tov gpeaviCetor otov oywyd, 6Tav SLOKOTTETOL TO TESTO KOL 1) LLOLyVT)-
i) emaywyn amd 1T pndeviCetan péoa og ypovikd drdotnpa t=0,1 s.

Avon

H HEA E an6 emaymyn 6ideton amd tov tomo (3.4.2):

Ene1on n poyvntikn eraymyn petafdiietor amd v i 1T oto undéy,
énetan OTL PETOPAAAETOL 1) LLOLYVITIKT POT] OTO TNV OPYLKT| TNG TIUN:

®=B"S

OOV

S =nr?=3.14 x (0.05m)?> = 0.00785 m*>=7.85 x 10 m?
®=1T x 7,85 x10° m? = 7,85 x 10° Wb

puéxpt va unodeviotel emione. Aniaodr Oa sivor AD=0, dpa

g ®-0_7.85x10° Wb

=78,5mV
At 0,1s
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Inu: Emedn n pon| petdvetat, to A® givat 6T TparyLOTIKOTNTO 0PV TIKOG
apOpog. Qotd6c0, amd To vopo tov Gapavtél kpatape povo to pétpo e HEA,
EVG TNV TOAMKOTNTA TG Bl Bpovpe (6mote ypetactel) amd Tov Kavove Tov AEVTG.

To pevpa divetor amd to vouo tov Qu:

H @opd tov pedpatog Ba teivel va avEnoet ) payvntikny pon .

Amnévtnon: To pedpa mwov Ba dratpéet To kuxAmpa tvor 0,785 A.

» Mapdadsrypa 2

‘Eva mmvio pe 20 omeipeg ko dtatopn 50 cm? Bpioketol péca o payvnTikod
nedio, pe poyvntikn emayoyn B, = 120x10T. Ot poyvntikég ypappég Tov
nediov damepvoHv KaBeta tn datopur| Tov nviov. Na vroroyiotei n HEA
e€ emaymyng mov epeavifetor oto dipa Tov Tviov, VOTEPA OO SLOKOTH TOV
eSOV, OTAV 1N HOYVNTIKY EMOY®YT] LETOPAAAETOL OUOIOHOPPO OO TNV TIUN
B, omv i B,=0 péoa oe diotpa 0,1s.

Avon

Amd tov tomo (3.4.2):

E:NA_(D
At

H payvntikn pon petafaiietol amd tnyv Tiun:
® =B, S=(120 x 10*T)(50 x 10* m*) = 0,6 x 10* Wb

puéExpt to undév. Apa:
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®,-0 _ 20 0,6x10"*Wb
At 0,1s

E=N =12mVv=0,012V

Aravrnon: Oo avartoyfei HEA 0,012 V.

» Mapaosypa 3

Noa vtoroyiotel 0 cGLVTEAESTNG avTEMAY®YNG £vOG Tviov 200 omelpdv pe
oepévio Tupnvo payvntikng otomepatodttag 0,01 H/m, uikovg 24 cm ko
dtotoung 6 cm?. IMowa HEA gpgavileton oo dkpo tov wnviov avtov, 6tov
dwakomteton pevpa I, = SA mov mepvd amd to Tnvio, pe anotérecpo vo pBaoet
10 pevpo oty T I, = 0 péoa og ypoviko didomua 0,01s.

Avon

O tmog (3.3.1) ywo T poyvnTikn avtioToon VO HOyVNTIKOD KUKAMUOTOG
&xer e€ayBet v v mepintwon tov daktudiov. Mmopovpe dpmg va Tov epap-
HOGOVUE KOTE TPOGEYYIOT| GE OTOLOONTOTE GLOEPEVIO TuPNVA. Me epapLoyn
aVTOD TOV TOTOV EYOVLE:

/ 0,24m

R, =—= =4x10*H"!
" u-S (0,001H/m)(6x10%m’) "

Ao tov 010 (3.4.5) TPOKLITEL O GUVTEAEGTNG OVTETAYWYNE TOV TN VIOV:

H HEA xaté ™ dwaxomnn didetan and tov tomo (3.4.4):

E=L & o220
At T 107s

=500V

Aravrnon: O cuvteheoTig avTETAY®YNG TOoL Tnviov givar 1H xow n HEA
OV OVOTTOOGETAL KOTA TN dtokomn glvar 500 V.
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3.4.5. Tpo@odoTNON NAEKTPIKOU KUKAWHATOG

Y10 onpeio avtd Bo Teptypdyovpe T0 HETAPATIKO GaIVOUEVO TOL GLUPALVEL,
OtV TPOPOSOTHGOLLE LE cLVEYN TAGT £va TNVio 1 £va 0TO100NTOTE NAEKTPIKO
KOKAoU pe avtemaymyn. [1a 10 okond avtod og emotpéyoupe 6to Zy. 3.4.60,
omov KAetvoupe €va S10KOTTN A TPOKEIUEVOD VO TPOPOSOTHGOVLE TO TTNViO.
To nAektpikd kuKAopa oyedialetor cupPoikd oto Xy. 3.4.7.

2ynpa 3.4.7: HAKTPIKG KOKAWUA pE QUTETAYOYI] Kal avTIieTOCH

H HEA E nov 8a avartuyfel Adym avteraymyng Ba £xet tnv molkdtnto
oL aivetol oto Xy. 3.4.60 ko oto Zy. 3.4.7, ®OTE Vo TEIVEL COLPOVO LE TOV
Kovova Tov Agvtg va eumodicet TNV avénon Tov NAEKTPIKoD pEOUOTOS. ASdOuE-
vou 0Tt 610 NAEKTPIKO KOKA®UO peavifovtal 6vo Tacels (1 Tdon TPoPodoGing
U xo1m HEA Loy avtenaywyng E) npénel va epappdsovpe 1o vopo tdoewmv
tov Kipyooe, sopemva pe tov omoio:

E=U-1-R (3.4.6)

O pvOuog avénong tov pevpatog Al/At givar avédoyog, GOpE®VA LE TOV TOTO
(3.4.4), ue v HEA &€ avtenaywyng E. O puBudg avtdg sivor peyardtepog
ypovikn otiyun t = 0, 6tav Onhadn kheivovue to dtokdmn. Tn ypovikn vt
ottyu n HEA Adyw avtemaywyng E elvar axpiPag ion pe v tdon tpopodo-
olag U kot to pedpo etvor akopo undév.
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21 ovvéyela, kabng o pevpa apyilet va avcavetl, 1 HEA E kot o puBpuog
aOENONC TOL PELLOTOG LEIDMVOVTOL KOL 1) TN TOV pEVUATOC TANGLALEL OTOSOKEL
v TAGEL GTNV TIUN:

U
= (3.4.7)

omov n HEA E=0 ka1 to pedpo mapopével mAéov 6todepo.

Oa TpoceyyicovUE TO TPAYULATIKO GAVOUEVO pe Eva Tapddetypa. Ag vro-
0éocovpe 6Tt U=20 V, R=2Q kot L=1 H. Tn ypovikn otrypn t = 0 éyovpe [ =
0 ko amd ) oyéon (3.4.6) E=U=20V. And ) oxéon (3.4.4) yio E =20V ko
L = 1H ¢&yovpe:

Al E

—=—=20A/s
At L

onAaodmn to pevpa avédvet katd 20 A 1o devtepOAEnTO.

Av mapovpe €va dtaotnua At = 0,1 s, T0TE 6TO TELOG TOVL OLOGTHOTOG OL-
10V o Eyovpe petafoin pevpotoc AI=2A. Apa ) ypovikn otiyun t = 0,1 s Oa
16X V0LV 01 GYECELS:

[=0+AI=2A,
E=U-IR=20-4=16V,
Al _E

—=—=16A/s
At L
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Me tov 1610 TpOTO GLUTANPDOVOLLLE TOV TOPAKAT® TIVOKA :

t(s) I(A) E (V) Al/At (A/s) Al (A)
0 0 20 20 2
0,1 2 16 16 1,6
0,2 3,6 12,8 12,8 1,3
0,3 4,9 10,2 10,2 1,0
0,4 5,9 8,2 8,2 0,8
0.5 6.7 6.6 6.6 0,7
0.6 7.4 52 5.2 0,5
0.7 7.9 4.2 4.2 0,4
0.8 8.3 34 34 0,3
0.9 8.6 2.8 2.8 0,3
1.0 8.9 2.2 2.2 0,2
1.1 9.1 1.8 1.8 0,2
1.2 9.3 1.4 1.4 0,1
1.3 9.4 1.2 1.2 0,1
1.4 9.5 1.0 1.0 0,1
1.5 9.6 0.8 0.8 0,1
1.6 9.7 0.6 0.6 0,1
1.7 9.8 0.4 0.4 0,04

Telwen Tyun 10 0 0 0

Onwg BAEmovpe Aowmdy, To pevpa Bo avédvetl otadtakd kot Oa ypelaotel 2
TEPITOV OEVTEPOAETTA Y10l VO PTAGEL TOAD KOVTA otV TeMkn tov Tiun [=U/
R=10A. Znpeidvetot 0Tt 01 TOPATAVE® VITOAOYIGHOL EIVOL TPOGEYYIGTIKOL ETELON
0 puOudc petafoing tov pedpatog dev pével otabepog yia 0,1 s . "Exyovv yivet
EMIONG OTPOYYLAEVGELS GE TPMOTO OEKAOTKO YN eio.
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Ooco peyaldtepog ival o cuvieAeotng avTEMOy®YNG L Tov kukAdpatog
1060 TEPIEGATEPOG XPOVOG Ba YpelaoTEL Yo Vo omokaTaoTodEel To pedua otV
TeMKN TOL T Opmg, 0 xpovog amokatdotaong ennpealetal exiong amd v
T ¢ avtiotaong R. T mapddetypa av mdpovpe 6To mopamdved KOKAMLLL
R=1Q, avti yia 2Q mov ftav mpv, Ba £govpe TOV TAPAKATO TIVOKO Y100 TOV
VTOAOYIOUO TOV PEOUOTOC, OTAV KAEIVEL O SLOKOTTTNG:

t(s) 1(A) E=U-1IR | AI/At(A/s) Al (A)
0 0 20 20 2
0,1 2 19 19 1,9
0,2 3,9 16,1 16,1 1,6
0,3 5,5 14,5 14,5 1,5
0,4 7,0 13 13 1,3
0,5 8,3 11,7 11,7 1,2
0,6 9,5 10,5 10,5 1,1
0,7 10,6 9,4 9,4 0,9
0,8 11,5 8,5 8,5 0,9
0,9 12,4 7,6 7,6 0,8
1,0 13,2 6,8 6,8 0,7

Telwkn Tyun 20 0 0 0

[Mopatnpodpe 6t1 o€ £va devtepOAETTO TO pevdpa £yl ptdoet Ta 13,2/20 1)

nepinov 10 66% ¢ TEMKNG Tov TN Tov gtvat tdpa U/R=20A, evd ctov
TPONYOVUEVO TIVOKO GE EVOL OEVTEPOAETTO TO PELUA Elxe pTdoet Ta 8,9/10 1
nepimov 10 89% g TEAKNG TOV TIUNG. B0 Ypeloctel AomdV TEPIGGOTEPOG
YPOVOG Y10 VoL PTAGEL TO PEVUOL GTNV TEALKY] TOV TIY], OTAV 1] avVTioTOoN Elval
pupdtepn. Apa 1 peiwon g avtictaong R av&avetl to ypdvo amokatdoTocnS
TOV PEVUOTOC.

O AOYog Tov cvvtedeot| avtenaywyns L mpog v avtictaon R evog kv-
KAdpatog ovopdaletal xpovikn 6tadepd 1 6ta0epa YpOovov TOL KUKADLOATOC.
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T=— (3.4.8)

N otabepd YpOVOL T TPOKVTTEL GE SEVTEPOAETTA, ALV OVTIKOTOGT|GOVLE TO
L o€ avpi ka1 10 R og op. Oco peyarvtepn eivar | otabepd ypdvov 1, 1060
TEPLGGOTEPOG YPOVOG ATOLTEITOL Y10 TNV AMOKATAGTOGN TOL pevUOTOS. OG0
pikpotepn givar 1 otabepd xpdvou T, T0G0 To Ypryopa amokabicTatol To
PEVUO TNV TEAIKT] TOV TIUY).

Onwg eimape, ot aptOuntiKol VITOAOYIGHOL TOV KAVALE GTOVE TOPOUTAVE®
nivokeg elvarl Tpooeyylotikol. H axpipnc kopumdAn mov deiyvel Ty amokatd-
OTOON TOV PEVHOTOG GE £V KUKAMLLO LE OVTIOTOOT KO OVTETOYM®YY| PoiveTal
010 Xy. 3.4.8, 6mov 10 peda TaPOLGIALETOL GE TOGOGTO TNG TEAMKNG TOL TIUNG
Kol 0 YpOVoG 6€ ToAAamAdcia TG otafepds xpdvou T.

2yijpa 3.4.8: Koumvln amokardotacns pesuatog
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Optlopéveg TIHEG TS KOUTVANG OmOKOTAGTAONG PEVULATOS divovTal GTOV
nopakdto mivaka 3.4.1:

Mivaxag 3.4.1: Twéc pedUaTog 6€ TOGOGTO TNG TEAMKNE TWUNG

t V) S
/2 39%

T 63%
2t 86%
3t 95%
4t 98%
5t 99,3%

Yy tpo nepintoon elyope R = 2Q, dpa pe Pdon tov tomo (3.4.8) 1=0,5s.
Me Bdon tov mivaka 3.4.1 pmopovpe vo vroAoyicovpe OTL 6€ VTN TNV TTEPT-
nteomn o pedpa Oa £xel oamokatactadel akpPdc 6to 98% e TeEMKNG TNG
(Ba etvar onAaon 9,8A) petd and ypovo:

t=41=4x05s=2s.

Avtifeta oty devtepn mepintwon R=1Q kol t=1s. Apa otov id10 ypovo
t=2s=21 10 pedpa Ba eivar pdévo 1o 86% g TEMKNG TIUNG TOL (oL Eivart
topa 20 A), dnradn OBa eivar [=17,2A. Eniong o€ ypovo t=1=Is 10 pgopa Oa
etvatl 63% twv 20A, oniadr 1=12,6 A (ko 6y 13,2 A mov elyape vmoroyicet
TPOGEYYIGTIKA TOPATAV®).

3.4.6. KapumiuAn BpayxukikAwong nnviou

210 kOKA®pa tov Zy. 3.4.9, amrocvvdéovpe v nyn U avoiyovtag tov
dlokOTTN O, Kot kKAetvovpe Tavtdypova to d1aKomTTn A. 1NV mepintwon o,
TapOTL TO TNVI0 Emaye va TpoPodoTEiTaL, TO peda ToL O o undeviotel apé-
oG, 0ALA Ba cuveyioeL Yo KATO10 ¥poviKd SdoTnia Vo pEEL HECH OO TOV
KAe1oTO O1aKoTTN A.

241 ——




HAEKTPOTEXNIA

Zyijua 3.4.9: Bpayokoxiwon ayviov

Amd ™ oTrypn mTov to TVio Emaye vo TPOPOOSOTEITAL ad TNV YN, TO
peopa I opeireton amoxielotikd otnv HEA €€ avtemaymyng E mov éxel topa
™ @opd Tov Qaivetal oto Xy. 3.4.9 ko telvel va dratnpnoet To pevpa I. Mg
TPOTO TAPOLOL0 LE TNV TPONYOVUEVT TAPAYPOPO UTOPOVUE OO TH GYECN:

E=1IR
va vroroyilovpe kaBe ypovikn oty tv HEA avtenaywyng E o€ cuvéptmon
ue to pevpo I ko ot cuvéyeta ) petafoin (neimwon) Al amd tov tomo (3.4.4).

Zynpa 3.4.10: Mydeviouog pevpatog mviov uetd ano fpoyvkivkiwoy
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H petafoin tov pedpatog divetotl and tnv KopumvAn tov oynuotog 3.4.10. To
YPOVIKO SIAGTILOL TTOV OTOLTELTOL Y10 TO UNOEVIGUO TOL PELHOTOG EEQPTATAL OO
™ otadepd YpOHVOL T TOL KUKAMUOATOC TOL diveTat mhvta and ) oyéon (3.4.8)

3.4.7. Ynépraon and avoiypa diakonTn

Av 610 KOKA®pa ToV XY. 3.4.6p avoifovpe To S10KOTTN, 1) O10KOT TOV PEV-
HOTOG TPOKAAEL TNV OVATTTUEN NAEKTPEYEPTIKTG SVVAUNG OO OVTETOYMOYT LE
TNV TOMKOTNTO TOV POiveETOL 6TO oynpa. A&ILel vo TopatnpiGOVUE TMG GTNV
TEPIMTMOT VTN 1) TAGT OTA AKPOL TOL O10KOTTY diveTal amd To dOpospa g
tdong tpoodoaciag kot s HEA and avtenoywyn:

U,=U+E
etvar Aot peyaivtepn and v tdor tpogodociag. Eniong, dnwg eldapie o
oto [Topdodetypa 3 napoamdve, 1 HEA & emaymyng umopet va mépet ToAd vynAég
TIUES, O1 OTOTEC EEUPTMOVTAL OO TO GUVTEAECTN LTEMAY®OYNG TOL KUKAMUOTOG
Ko oo 1o xpovo At, péca otov omtoio pundeviletal To pEVU. ZVVETMG:

U Kata to dvorypo Tov H10K0TTOV Ep@avilovtor vreptdoeilg

ATOTELEG O QVTAOV TOV VIEPTAGE®V Elvat Vo Onpuovpyeiton ToAAESG POpEG
évo NAEKTPIKG TOED peTALD TV EMAPDOV TOV J1OKOTTY. AVTO cLVIOMS PaiveTat
o0 et AGpym ) oTrypn okpimg mov avoiyet o dtakomtng. To 100 avtd, dtav
TOPOVCIALETOL GVVEXDGS, EXEL O ATOTEAECUO TNV KOTAGTPOPT] TOV ETAPDOV
70V 010KOTTN. Ot VvynAég HEA amd avtemaymyn pnopel eniong va Tpokaiécovy
KATOGTPOPT] TOV LOVAOGEDV TOV OYDYDOV.

Mo va avTipetomotohv avTd To TPAKTIKE QAVOUEVO TOiPVOVTOL dLAPOopo.
pétpa. ['o mapddetrypa, o6to KOKAopo Tov Xy. 3.4.11 Tapeppdiietor Tpv and
TO S10KOTTN £VOG POOGTATNG, O OTOI0G EMTPEMEL TN PLOUIOT TNG EVTOONC TOV
KUKADLOTOG, TPV 0LTO O1OKOTEL.
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2ynpa 3.4.11: Awaxontij péew pooatdry

Otav Tpoxettal vo S1KOYOLLE TO PEVIA GTO KUKA®O Tov XZy. 3.4.11, to
EAOTTMOVOVUE TPATO OLYA-ClY( LETAKIVOVTAG TNV Kivnt emaen [ tov poootdn
npog ta endve. H petafoin avty dev mpokadrel cofapn HEA and avtemaymyn
vt yiveton pe apyd pubpd. X cvvéyeta, apov cuvoedel 6to KOKA®Uo 6An M
avTioTOOT) TOV POOGTATT, OLUKOTTOVIE TO KUKAMLLO GLVOEOVTOS TOV AKPOOEKTY
I" tov poootdn pe v enaen Z.

‘Etot, 6tav dtokOyoupe 10 NAEKTPIKO peVLLO, PPoyuyKAMVOLLE TOVTOYPOVE.
70 TVvio ka1 o pedpa mov dnpovpyel 1 HEA amd avtenaywyr Ppioket 61€€o-
00 pésa amd 1o KAelotd kukhopa ZIA. Me avtd tov TpOTo amopehyovLe
dnpovpyia nAekTpKov TOEOV.

Mo GAA p€B0S0GC Y10 TV TPOGTUGIN TV EYKATACTAGE®MY A TIG VIEPTACELG
SLoKOTNG etvo 1) e10ay@yn VoG OAEEIKEPALVOL TOPAAANAL TPOC TO SLOKOTTY,
€161 OOTE TO TOEO VO UMV TEPAGEL OO TIS EMOPES TOV daKOTTN. Tor aheducé-
pavva auTtd £ovv T Lopen orvinpiotov (Xy. 3.4.120), | amoteAovvtal and
€101Kkovg nuaywyovg (Metal Oxide Varistors — MOV) a6 o&gidia peTaAL®V,
Kupiog yevddpyvpov (ZnO). Ta MOV gppaviCovv moAd peydin avtiotaon
VIO KAVOVIKEG GLVONKES, 1 omoio OpmG pndeviletor Ady® petafoing g pi-
Kpoodoung tovg (Xy. 3.4.13), 6tav emPdiieton pio LeTaPatikn vIEPTacT, AOY®
TOV OVOIYLLOTOG TOV O1OKOTTN).
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Zyijua 3.4.13: Mikpodourj ZnO: o1 aydyuol KOKKoL €ival ywpiouévol petalt Tovg
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Avakepalaiwon

¢ 'Eva petafairopevo poyvntikod medio mpokalei v epedavion HEA ota

NAEKTPIKA KVKAGUaTO OV Ppickovtot 610 meptBdAiiov tov. H HEA avtn
ovopdletar HEA €& emarywyng.

H HEA €€ enaymyng etvar avarioyn tov puBpod petafoAng e HoyvnTikng
POTG Kot TOL aplBLoV CTEPADV TOL TVIOL.

H HEA €€ enaywyng oe éva nAekTpikd KOKA®UO EYEL OPA TETOLN, DOTE VO,
eumodiel T HeTaPOAT TNG LAYV TIKNG PONG TTOV TTEPVAEL OO TO KOKAMLAL.

® Otav évag aymyog Kiveitan péoo oe poryvntiko nedio avantooceton HEA €€

EMAY®YNG, M OToia lvat avAAOYN TG TAYVTNTOG TOV AY®YOV, TOV KOV
TOV KOl TNG HOYVNTIKNG EMAYWOYNG TOL TEGTOV.

Avtenaywyn etvar n epeavion HEA og éva kdkAopa, Tov ogeileTon 6t
HETAPOAN TOL NAEKTPLKOD PELLOTOG TOV JLAPPEEL TO 1010 TO KHKAMLLAL.
AOy® ™G owtemaymyng Eva NAeKTPKO KOKA®o avtitifetal ot petafoin
TOV PEHIOTOC TOV TO SlaPPEEL.

O GLVTEAEGTNG OVTETAY®YNS EVOG TNVIOL Elval AVTIOTPOP®S AVALOYOG
™G HOYVNTIKNG aVTIoTOOTC.

e éva NAEKTPIKO KOKAOUO [LE QVTETOY®YT] dSNULOVPYOVVTOL HETOPOTUCE
QOVOLEVO KOTE TNV TPOPOSOTNOT, TN SLOKOTN 1| TN PPayLKVKA®GT] TOV.
To petafoticd eavopeva dapkodv TePIGGOTEPO, OTOV O GUVIEAEGTNG
QLTETAYMYNG €IVl PEYAAOG, N 1 OVTIOTOOT TOL KUKADUOTOG LK.
Katd 10 dvotypa tov d10KonTdV dNUtovpyouviol Adym oUTETOY®YNG
VIEPTACELS, Ol OTTOLES UMOPEL VoL KOTAGTPEWOLVY TO OtakdmTn. I awtd oe
OPIOUEVEC TEPUTTAOGELS YPTCLOTOIOVVTOL EIO0TKEG CLGKEVES TPOCTOGIOG.

Mivakag ZuppoAwv kai Movadwv

Méye0og Xvpporo Movada
YVVTELEGTNG QLTETOYMYNG L Avpi (H)
>tabepd xpOvoL T Agvtepdrenta (S)
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Epwrhoeig
1. Abo dpotot aywyoi Kivovvtal HEGa 6€ £voL LayvnTiko medio kdbeta mpog
TIG LoyvnNTKEG Ypappés. O mpdTog aywyog £xel SIMAACLO TOYVTNTO OO
70 00TEPO. g o0 TnVvio avartucoetol peyorvtepn HEA €€ emaywyng
Kot yloti;

2. 210 TOPpOKAT® GYES0

oV TANGIACOLLE T OLO KLKADUOTO, O amokAivel 0 deikTng Tov YoAPa-
VOUETPOL; AtkatodoyeioTte TV amdvinon.
[Towa Ba gtvart 1 opd TOL PEVUOTOG OV ATOLAKPVVOLLLE TO VO KUKADUOTOL,

3. 210 TopaKAT® 6YE610
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10.

av HeTaBAAOVE AOTOWN TO PEVIO GTO TPOTEVOV KOKAMUO LETOKIVAOVTOG
TNV KWWNTH ETAQN TOL POOCTATN, Tt O TaPATNPCOVE GTO YOAPaVO-
LETPO TOV GAAOV KUKAMUATOG; AIKOLOAOYEIOTE TI POPA TOV PEVUATOC
OV PAIVETAL GTO CYNUO OTOV QLEAVETAL 1] EAATTOVETOL 1] OVTIGTOGN
TOV POOCTATH).

. Zeg 800 mnvia IT, xon IT, petofaireton n payvntich por| pe tov id10 puouo.

To mpmdTO TNVio £xel OIMAAGIEC OTElpEG OO TO OEVTEPO. € MO0 TTNViO
Ba avamtuyOel peyarvtepn HEA €€ emaymyng Kou yoti;

."Evag aywyog kiveitan kdBeta mpog Tic YpopupéS vOG OpoYEVODS oy v-

1KoV Tediov:
a. Atmhacidlovpe v taydTNTd TOL.
B. Mewwvovpe 6To oo TN HAyVNTIKE ETOYMYT| TOL TEGTOV.

e kabgpd amod tic dvo mepmtooels ndg 0o petafAndei n HEA €€ ena-
YoOYNG Tov HBa avortuyBel oTOV Oy®YO;

g aAlalel 0 CLVTEAEGTNG AVTETAYMYNG EVOC TNVIOL OTOV OLEAVEL 1|

LLOYVNTIKT] TOV OVTIGTOON;

. Avo mmvia dapépouvv povo Katd tov apipd Tov onelpov toug. Iloto

a7l T0 OVO EYEL LEYOADTEPO GUVTEAECTY) AVTETAYWOYNG.

. Av 670 e00TEPIKO EVOG TTNVIOL TOTOOETNGOVE EVa GLOEPEVIO TVPTVAL,

LETAPAAAETOL KOL TTMOG O GUVTEAEGTNG OVTETAYMYNG TOV;

. Katd to dvorypa tov d1akomn vOg KUKAGUATOS TOG epeavileTtol To

QOVOUEVO TNG AVTETAY®YNG; Tt eEMITOGEIS £XEL AVTO KO TAOG OVTULE-
TOT{oVTaL OVTEG O EMTTAOCEL.

Kotd v 1popoddtnon evoc kukAopotog e avtiotaon R kot cuvte-
Aeot avtenaywyng L pe molovg tpdmovg umopel va yivel taybtepn n
OTOKOTACTAOT TNG TEMKNG TIUNG TOV PEVUATOC;




Aoknoeig

I.

Méoa og éva opoyevég poyvntiko medio pe B=2T kweiton évag evfoypapt-
HOG ay®YOg e ToyhTnTo u=8m/s KAOETO TPOC TIG HOyVNTIKES YPOUUES. AV
TO UNKoG Tov aymyov givar 50 cm woon eivor 1 HEA mov avoantdceeton
G€ AVTOV OO EMOYMY].

Amn.: E=8V

2.Na Bpebel n HEA mov avanticoeton o€ éva mnvio, to omoio £xer 100

oneipeg, 6Tav 1 PLoyvnTikny pon mov tepvd péca and kdbe oneipa peta-
Barireton kot 0,002 Wb og ypdvo 0,01 s.
An.:20V

. To pegvpa mov mepvd amd éva mnvio petafdarretor katd 20 A péca oe

ypoviko otdotnua 0,02 s. Av 0 GUVTEAEGTNG QVTETAY®YNS TOV TNVIOL
gtvar 0,1 H mowa  tyun tng HEA mov avortocoetal amd autenaymyn 6to
mmvio;

Am.: 100 V

. To pebpa evog mnviov petafaireton katd 32 A og ypovo 0,02 s. H HEA

Ao QTETOYWYT OV AVOTTOCGETAL 6TO TTnvio givatl 96 V. Nao vroloyiotel
0 GLVTEAESTNG avtemaywyng L tov anviov.

Am.: L=0,06 H

. ITow n otaBepd ypdvoL £vOG TNVIOL TOL £XEL GUVTEAEGTY| AVTETAYMYNG

L=1H xot avtictaon R=4Q.
Am.: T=0,25s
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Evérnra 3.5
To NAEKTPIKO pEUPA O€ HAYVNTIKO TrEdio

“A1dakTikoi oTo)o1”

Me tn pelétn Tg evoTnTas avtis ot ualdntés Oa civair os Oéon:

® va yvwpidovy Oti 10 LoYVNTIKO TEVIO O.OKEL ODVOUELS G& KIVODUEVO, NAE-
KTPIKG QOPTIO. KO GE PEVUOTOPOPOVS OLYDYODG.

® va yvawpilovy nwg va vroloyiletar 1 dOvoun wov ackeital o Evo. nie-
KTPIKO POPTIO OTOW KIVEITOL LUETT GE EVO, UOYVITIKO TEOLO KAOETA TIPOS TIG
UOYVITIKES YPOUUES.

® va vmoloyidovy TtV SVVaUN TOD OOKEITOL OE EVAV 0YWYO TOV OLOPPEETOL
ATO PEVUO. OTOY PPICKETOL UEGO, TE LLOYVIITIKO TEDLO.

® va vroloyilovy Ty dvvoun Tov GoKETOL UETALD ODO TOPCIANAWY OY@YDOV

OV OLOPPEOVTOL ATTO PEVUA.
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3.5.1. Auvapn o€ KIVOUHEVO QOPTio

Onog eidape oty evotrta 3.1, 10 KIvOOIEVO NAEKTPIKA pOPTIO TAPAYOLV
YOP® TOVG éva paryyntiko medio. To payvntikd avtd medio aAANAETIOPA HE TaL
Ao poyvntikd medio, akpifdg, OT®G dLO LAYVITEG TOV AGKOVV SVVANELS O
€vag 6TOV GALOV.

‘Etot, av éva kivohpevo nAektptkod goptio (1 £vag peupato@Opog aywyog)
Bpioketal 610 YOPO VO eEMTEPIKOD PAYVITIKOV TTEdIOV (TT.). KOVTA G £val
UOVIHO HoyViTn), TO HOYVNTIKO TTEST0 TOV dNUOVPYEITOL OO TO KIVOUIEVO
NAekTpiKd poptio Oa deytel TV eMidpaoT TOV LOVILOV HOyVITY Kot KOTE G-
vénela Oa aoknBel Tavm 6to PopTio (1] 6TO PELUATOPOPO AYWYO) Lo SVVENY
TPOEPYOLEVT OO TO LOyVNTIKO Ttedio.

‘Ecto 011 épovpe éva onuetokd niektpikd goptio Q 1o omoio Kiveitor pe
TOVTNTA L PECH GE £VOL OLOYEVES LOYVNTIKO TeEdio poryvnTikng emoymyng B
(Zy. 3.5.1). Tote Ba aoknBel movew tov pia dvvaun F, dnwg eaivetar otig me-
puttwoelg tov Xy. 3.5.1a.

Zyijpa 3.5.1: Doptio Kivovuevo oe payviTié medio

Orav 10 poptio Kveitor TapdAANAa pe TIg poyvnTkéG Ypoupés (Zy. 3.5.1PB),
N T g dvvaung F etvon pndév. Agv aokeitor dniadn| kapio SHvoun tave
070 QOpPTio amd To payvnTikd medio. Otav 10 poptio Kveital kGbeTa TPOG TIg

— 252




TO MAINHTIKO MEAIO

poyvntikég ypopupég tote n 0vvaun F mov ackeiton amd 1o poryvntd medio
ToipVEL TN HEYIOTN TN TNG. 2€ OTOLUONTOTE AAAN YoVvia Kiviong Tov poptiov
G TPOG TIG LOYVNTIKEG YPOUUES, 1 T TNG AOKOVUEVNC SUVAUNG KULOUVETOL
petalh Tov undevog Kot TG HEYIGTNG TIUNG.

H péyrom tyun g 6Ovauncg F, étav 1o poptio kiveiton kaOgTa mpog t1g
LLOYVNTIKES YPOUUES TOV LOtyVITIKOD TEdTo, divetat amd tov THmo:

F=Q B-v (3.5.1)

Ortav n payvntikn eroyoyn B petpiétor og téoha (T), o poptio Q o€ xov-
Aoum (C) kar m taydtnta v 6e P€Tpa avd devteporento (m/s), n dvvaun F
wpokvntel o€ viovtov (N). Xvvenng:

U H dYvapn mov ackeitar o€ éva goptio Kivovpevo KaOeTa mpog Tig
RayVNTIKEG YPORNES Eivarl avaioyn RE TV TAXVTNTA TOV QOPTioV,
[LE TO QOPTIO KO ILE TN RAYVITIKI] ETAYOY] TOV TESTOV.

H dOvaun F eivon kéBetn mpog to enimedo mov opilovv N taydTNTO TOL
@optiov kot 1 devbvvon g pLayvnTikng emoymyns. H eopd g dHvaung
eCoptatat, OTm eaiveTot 610 Xy. 3.5.1, amd 10 av To PopTio Elvar apvnTKoO M
BeTIKO Ko 0 TPOGOIOPICUOG TNG POPAC TNG YIVETAL LE TOV KavOVa TOL deE10V
YEPLOU (Xy.3.5.2).

Zyijua 3.5.2: IlIpocoiopiouds popas dbvauns pue Tov Kavova tov 0e€10 yeplov
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I'a va Tpocdlopicovpe T Popd TG SHVAUNG TOV OCKEITAL OO TO Loy TL-
K6 edio og £val KIVOOUEVO NAEKTPIKO GpOPTiO 0 avTiyelpag Tov 0€EL0V YEPLOD
TPEMEL va OelyveL TN Gopd TG Kivnong evog BeTikoy poptiov Kot 0 delkTNg T
Qopa ™G payvnTikng enoywyns. O pecaiog detyvetl 1dte T QOPA TNG SVVAUNG
(Zy.3.5.2). Av 10 Ktvovpevo goptio givar BeTikd TOTE 1) POPA TNG Kivnomg Tov
HoG dtvel Kat Tn gopd ToL NAEKTPLKOD PEORATOS TOV TPOKOAEL 1] Kivnon
OV PopTiov. Av 10 PopTtio glvatl apvnTIKO, TOTE 1| POPE TOL TPOKOAOVLEVOL
NAEKTPIKOD pELUATOC eivol avTifeTn omd TV Kivion tov. LtV nepintmon
apVNTIKOD POPTIOV AooV, Yio vo fpodpe T Gopd TG dSVVAUNG TOL AoKET
TO LOYVNTIKO TS0 e TOV Kavova TOL OeEL00 XEPLOV, O AVTIYELPOS TPEMEL VAL
delyvel mpog v avtifetn kotevBovvon amd v Kivnon tov eoptiov.

» Mapdaosypa 1

Eva niextpdvio kiveiton pe toydmmrta v=5x10° m/s kabeto mpog T1g poryvn-
TIKEG YPOUUES OLOYEVOVG LaryvnTikoD ediov pe payvntikn emaywyn B=1T. Na
vroloyiotel 1 dvvaun F mov ackeitan omd 1o poryvntikd medio 6to nAekTpovio.

Avon

I'vopilovpe 611 T0 NAeKTPIKO PopTio TOL NAEKTPOViov givare = 1.6 - 10" C.
Amo tov tomo (3.5.1) &yovpe:
F=(1.6x10"C)(IT)(5x109)m/s=1.6 x 10" x5x10° N=8 x 10" N

Aravinon: Ackeiton dovoun 8x104 N
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3.5.2. Enidpaon Tou payvnTikou mediov o€ pEUPATOPOPO Aywyo

Onwg eldape otnv mponyoOUeVN TapAypapo, OTAV Eva NAEKTPIKO pOopTio
Kivelton péca o€ PoryvnTiko medio TEUVOVTOG TIC HOYVNTIKEG YPOUUES OoKETTOL
emovo tov pia dvvoun. Eépovpe emiong 6Tt T0 NAEKTPIKO pevpa givarl Kvov-
peva NAEKTPIKAE @optio Ta omoia 6€ £vo LETOAMKO ay®yO €lval To apvnTIKA
eopTiopéva nhextpovia. Emopévmg av torobeticovpie péca o€ £va poryvyntikd
nedio vav aywyd mov dtappéetar amd pevpa, Bo acknBel emdved 6To Kivovpeva
NAEKTPIKA QopTia (Kot Apo Tave oTov aymyd) pio SOVaUn amd To HoyvnTiko
nedio. [ va 10 S1meTMOGoLLE KAVOLLLE TO Teipapa Tov Xy.3.5.3.

Zynpa 3.5.3. Avvaun ¢ peopatopopo aywyo

O aywyog AB givon avaptnuévog amd ovo otabepd onueia I, A pe ta omoia
ovvoéeTal Pe EDKAUTTOVS ay®Yovs Kot pumopel va petakvnet. [pv minot-
doovpe To poryvien, o aywyoc AB wcoppomel kat ot aywyoi TA kot AB gtvon
KaTakOpLEot. OTav TANGIAGOVIE TOV LOYVITN KOl KAEIGOVLE TOV SLOKOTTN
TOV KUKAGNOTOG Oa dtamiotdoovpie 0Tt 0 aywydg AB Oa petakivnOet kot o
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1ooppomncel o€ pio GAAN BEom KAT® amd TV ENiOPACT TOV HoyvNTIKOD TEdIO.
Av16 onpaivel 0Tt 6TOV AymYo acketton pia 0vvoun F. Tn dbvaun ovtn v
ovopdalovpe dvvaun Aomhdg (Laplace).

Orav 0 ayoydg eivatl mapaAANA0G TPOG TIG LOYVNTIKEG YPOUUES OEV OoKETTOL
Kapio dvvoun Tave Tov. Avtifeta dtav givol KAOETOG TPOG TIG LLOYVITIKES
YPOUUEG 1 O0vaun Taipvel TN LEYIGTN TYN TNG. € OAEG TG AAAES BEaELS TOV
ay@yoL M T TG SVVOUNG KOROUVETOL HETAED TOV UNOEVOG Ko TG HEYIOTNG
TG, XNV TEPINTMOON OV 0 0y®YOS efvat KAOETOG TPOG TIG LOYVNTIKES YPOLLUES
TOV MEG{OV TO PETPO TG dvvapuNg AamAdg divetar amod T oyéon:

F=B-1-¢ (3.5.2)

onov I oe aunép, B oe téoha, ( oe pétpa kot F o€ viovtov. Zuvenmg:

U H é0vopun Aarrdg gival avarioyn pe TNy £VTOGT) TOV PEVROTOS TOV
owappéet Tov ay®yo, avaroyn RE TN POYVI|TIKY ETOYOYN TOV HOYVI)-
TIKOV TTEGI0V KOl AVAAOYN HE TO PIIKOS TOV Oy®YOV 7oL PpiokeTar
RECA 6TO POV TIKO TTEdiO.

H d1ev0vvon g dvvaung tvon kébetn mpog to eninedo mov opilovv 10 pevd-
o I o ) poyvntikn emoyoyn B . H @opd ¢ dHvapnc mpocdiopileton amd
TOV KavOva Tov deE100 xeptov, Tov gidape oto Xy. 3.5.2. Otav o aviiyepog
10V 0e&10V YEPLOV delyvel T Popd Tov pedpatog I kot o deikng T Popd Tov
HayvnTikov mediov B téte 0 pecoioc delyvel ™ @opd T Svvaune F .

1 ovvoun Aoamddg Paciletot n Aettovpyio TOV NAEKTPIKAOV KIVNTHPOV.

» Mapaoerypa 2

"Evoc aymydc unkovg 0,5 m Bploketon péca o poyvntiko medio B = 2T ko
dwppéetar amd peopa I =10 A. O aywydg eivon kdBeTOg TPOG TIG POy VN TIKES
ypappés tov mediov. Na Bpebet ) dVvaun mov ackeitanl mhve 6Tov aymyo.
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Avon

O 10mog (3.5.2) pag dtvel ) dvvoun. Avtikabiotovpe to pey€dn pe ta doe-
dopéva, TG AoKNONG KO EXOVLLE :
F=10Ax2T x0.5m=10N

Aravrnon: Acxeiton OOvaun 10 N

3.5.3. Auvapeig peragu aywywv mou diappeovral amod peupa

I'vopilovpe 6t yOpw amd Eva pevuaTodpo aywyod dnovpysital poryvn-
16 edio. Emiong yvaopilovpe 011, av péoa og payvntikd nedio pépovpe Eva
PELLOTOPOPO Ay®YO, ovTd B deytel pia dvvapn, Tov TV ovopdcape dHvapn
Aomhag.

Zynua 3.5.4: Avvaueig puetalv pevpatopopwv aywymy

210 Xy. 3.5.4 BAémovpe dVO PELUATOPOPOVS O YWYOVS TAPAAANAOVS Kol GE
OYETIKA LKPY] 0mOOTACT). ZOUPOVO LE TO TPONYOVUEVA, apov 0 Kabévag Ppi-
OKETOL LECH GTO Payvn Tk TTedio Tov aAAov Ba acknBel pion Svvaun Aamriag
Ao Tov £vo ay®yd 6ToV GAAOV Kot avVTIGTPOQO.
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Yuykekpéva Exovpe Bpet m oxéon (3.2.5) mov pog diver v vtacn poyvn-
TIKOV TTESG10V TOV AVATTOGGEL EVOC 0Y®YOS SLOPPEOLEVOG OO PEVLLOL. ZVVETMG
n évtaon H, tov payvntikod nediov mov mpokodel o ayoyodg 1 og andctoon r
(exetl Ao mov Ppicketar 0 0e0TEPOG AymYAS) diveTar amod T oyéon:

Edv ot dvo aywyol Bpiokovioar otov aépa, 1 HoyvnTIKY| EX0y®YY| TOV TEGiOv
0V aywyoL 1 otn Béon mov Ppioketon o aymydg 2 siva:

w,l
B, =pH, = 2;)_[;

H poyvnuikn erayoyn B, eivor n 6w oe 6ha ta onueio tov aywmyod 2 kot
elvar kaBetn pog tov aywyo. Apa, cOpewva e Tov Tomo (3.5.2) 1 dvvaun
AamAdc Tov ackeitol 6ToV aywyd 2 amd To poyvnTiko medio Tov aywyov 1
dtvetar amod ) oyéon:

F=tolly, (3.5.3)
2m r

[Ipopavmdg 1 1010 akpPdg dVVaun ackeitol amd 10 poyvntikd medio tov
aywyoL 2 otov aymyo 1.

XOoupova pe 1 oyeon (3.5.3):

U H dvvapn Aamrhdag petald 600 TapdriAniov pEVHATOPOPOV AYOYAOV
givar avaioyn Tov Yivopévou TV EVTAGEMY TOV 000 PEVRATOV KoL
TOV PKOVG TOV 0YOYDV KO AVTIETPOPMS VALY TG 0TOGTAONG
HETAED TOV AYOYOV.

Ot dvvapelg oTovg ay®Yovs pumopel va elvatl EAKTIKES 1 an®oTkéS. Aap-
Bavovtag vtdyn ™ Popd TV payvnTiKov Tediov Tov mpokaiel kB aywyog
KOl TOV KOvOvVa Tov 0e&1oD ¥eplov UTOPOVLE VO SATIGTAOGOVE OTL, OTAV TA
pevpoTa £YOVV TNV 01a QOoPdE o1 SVVALELS LETAED TOV OyOY®V Elvol EMKTL-
KéG. Otav Opmg ta pedpata £xouv avtifETES POPES 01 SOLVALEIS LETOED TMV
aAyOyoOV Elval aTOOTIKES.
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» Mopaderypa 3

Avo TapdrAinAot aywyol pkovg Im Bpiockoviat o€ amdctaon 10 cm peta-
&V tovg kan dappéovian amd pedpa 100 A o kabévoc. No Bpebei n dvvaun F
oL aokeiton petald tove. Av ta pevpata ivor avtifeng opds, EAkovtal M
anmbovvtot o1 aywyot;

Avon

Amo ™) oyxéon (3.5.3) éyovpue:

7 4
_ 4mx107 100AX100A . _ 2 10° _ 0 10a N = 20mN

F
21 0,Im 10" 0,1

Aravrnon: O aywyol anwBovvror pe duvaun F=20 mN

Avake@aAaiwon

® Otav éva nAekTpikd Poptio Kiveital Héca o€ LoyvnTikd Tedio TEUVOVTOG
TIG LOYVNTIKES YPOUUES, OOKEITOAL TOV® TOV pio SOV avaAoyn Le TV
TaOTNTA TOV KO TN JLOYVNTIKT ETOY®YY| TOL TEGIOV.

® Otav évog aymydc mov dwappéetar amd pedua Ppedel péoa o éva poryvn-
TIKO medio, TOTE aoKeiTAL TAVE® GTOV Oywyd pia dSvvaur mov ovopdleton
dvvoun Aamhdg.

® Otav 600 mapdAiniot aywyoli dtappéovtar amd pediLa, aoKoOVTOL LETOED
TOVG OLVALELS TOL Eivail TOGO PeyaAvTEPES, OGO TTo KoVt Ppickovtat ot
ay®Yol Kat, 0G0 1oYLPOTEPO EVOL TOL PEVIATO, TTOV TOVG SLOPPEOVV.

® Otav ta peOpoTo TV OVO OyOYDV EYOVV TNV 1010 POPA 01 SOLVANEIS LETAED
TOV AYOY®OV VOl EAKTIKESG, EVD OTAV TA pELUATO EXOVV avTifeTn Qopd
01 OLVALELS EIVOL OTOOTIKES.
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1.

Yuykpivere HeTa&D TOVG TIG OLVAEIS TOL Bl dEYTOVV EVaL TPOTOVIO KOl £VOL
NAEKTPOVIO, OV KIVOUVTOL pE TNV 1d10 ToyHTNTO GE £V OLLOYEVES LOYVITIKO
nedio KABeTo TPOG TIC LaYVNTIKES YPOAUUES TOV TEGIOV. AKOLOAOYNOTE TNV
amAVTNON COC.

."Eva onpelokd goptio Q, mov kiveital pe ToydTNTo U G€ VO OULOYEVES o=

YVNTIKO medio, 0éyetan pia Svvaun F. Av oadddEer 1 eopd tov payvntiko
nediov, M Kivnon tov optiov Bo ennpeaoctel;

. I16c0 Ba aAracer n dvvoun F mov déyetan éva kivodpevo goptio péca oe

OHOYEVEG LOryvNTIKO Tedi0, av 1) ToyDTNTE TOL SUTAAGLACTEL,

4. Zro meipapa Tov Xy. 3.5.3, av evaALAEOLLE TOVG TTOAOVLS TOV LOYVATY TL

Ba kdvel o aywyog;

. H d0vapun F mov déyetan évag pevpatopopog aywyds LEGH GE LAYV TIKO

TESi0 TMG Bo EMNPENCTEL OV TPUTAAGIAGOVE TO PEVLLA TTOV OLULPPEEL TOV
aywyo;

. Tt pmopode var KAVOLLE Yo VoL LELOGOVUE T OUVOUTN OV dEYETAL EVOG

PELUATOPOPOG AYWYOS, TOV PpiokeTon HEGH GE VO LOLyVNTIKO TTEdio;

. Ze 600 mopdAiniovg aywyodg mov dwappLovar omd pedpata I wot L:

0. OIMAAGIALOVUE TNV EVTOOT PEVUATOC TOV EVOG AyWYOU.
B. durthacidlovpe TV évtacn peOUATOG KOl TV 000 ay®my®V.
y. duthacidlovpe TV omdoTOoT LETOED TOVG,.

[og petafarietor og KaBe (o amd TIG TPELG AVTEG TEPIMTAOGELS 1] SUVOLT
OV OVOTTTOOGETOL LETAED TOVG;

. E&nynote yati, 6tav 300 peupato@opot aymyoi £xovv v it opd

PEVLLOTOG, Ol ALGKOVUEVES LETAED TOVS OVVALELS ETvOl EAKTIKEC.




TO MATNHTIKO MEAIO

Aoknoeig
1."Eva goptio Q=10 C xwveiton kdOeto mpog TIC LoryvTIKEG YPOUUESG OLLOYE-
voOg payvntikov mediov pe tayvta v=10 m/s. H poyvntikn eroyoyn tov
nediov etvor B=1T. Na Bpebei n dOhvaun mov ackel 1o medio oo poptio.

Am: F=100N

2."Evag pevpato@dpog aymyog mov Ppioketar péca o€ poyvnTikd medio 6é-
yeton Svvaun F=40 N. Av n payvntikn emayoyn tov mediov eivar B=2T
K0l TO KOG TOL arymyov eivan Im va Bpebei ) évroon Tov pedpatog mov
dloppéet ToV aywyo.

Am: [=20A

3. Abo mapaAANAOL pELUATOPOPOL OywYOl UKoV 2m Bpickovtal 6Tov 0épa
o€ andotaon pHetaEy Tovg r=10cm kot dteppeovion amd o id1o pevpa 1.
Na Bpebei 1 évtaon tov pevpatog I, av n ddvaun mov avantdicoeTal pe-
Ta &) TV ayoyodv eival F=1N.

Am: [=500 A
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No. ava@épovy i 1010TITES TMV SVVOUIKDV YPOLULOV.

No. Teprypapovy 10 PorvoueEvo T NAEKTPOCTATIKNG ETIOPACHS (ETAYWYNS).
Na. opidovy to dvvouiko Kol ) 010.popd. SVVeUIKOD.

No. avapépovy i [ovada UETPHoNS TOV OVVaUIKOD Kal THS 010(POPAS
OVVauIKOD.

Na. avapépovy tn ayéon oLapopag SvvauKoD Kol EVIaonS T0D HAEKTPIKOD

TEOLOD.



HAEKTPOTEXNIA

4.1.1. Eicaywyn

210 pdOnua g dvoikng £yovpe padet yia 1o medio Papvnrog. Eival o
YDOPOG YOpw amd T I'm, 6mov ackeiton eAktikn dhvaun and ) I'm oe kabe
VAKO copa, mov Ba Ppebel og avTdHVv.

Y10 Kepdhato 3 yvopicape Kot To poryvntiko medio, og 10 Ydpo yopw amd
TOLG HOyVITES (KO TOVG NAEKTPOLALYVITEG), OOV 0LGKOVVTOL SUVALELS GE KO
OVTIKEILEVO TTOV Umopel Vo Loty VN TIOTEL.

10 Kepdhato 1 éyet avapepOel axoun, 61t £va oo NAEKTPIKE QOPTIGUEVO
aockel EAEN N dnwon og kKaBe AAAO NAEKTPIKO POPTIO TOL LILEPYEL GTO YVP®
y®po tov (Nopog tov Kovioum).

Mmopet ooy va BewpnBet 6TL Ta NAEKTPIKA QopTio. ONLOVPYOLV GTO YHP®
YDPO TOVG Eva TEdT0, avaloyo e TO Tedio faphTnTog Kot To poyvnTikd medio.
To nedio avtd ovopdletar NAEKTPIKO TTedi0.

U Hiextpko medio ovopaletar o yMpog, 6100 aoKOUVTUL NAEKTPIKES
duvapelg 6g KAOE NAEKTPIKO POPTiO, TOV VITAPYEL GE GVTOV.

Otav t0 NAekTpiKo medio dnuovpyeitol amd axivnto nAeKTpIKa @opTia,
ovopaletolr NAEKTPOSTATIKG Edi0. Av T0 medio dnpovpyeiton amd Kivov-
REVE NAEKTPIKA popTia, ovopaletol peTafarlopevo nieKTpiko wedio. 1o
NAEKTPOGTATIKO TTEHI0 O1 OLVANELS TOL AGKOVVTOL GE £VOL NAEKTPIKO QOpTio,
tomofeTnpuévo péca 6to medio eivar otabepéc mg mpog 1o ¥povo. Xto petafa-
AoLEVO, 01 duvapels petafdilovtal e TO ¥POVO.

210 KEPAAOLO aVTH pe ToV Opo NAEKTPIKO TEdi0 Bl EVVOOVE TO NAEKTPO-
OTOTIKO TEDTO.

[Tpémer va onuelmdel 611, O Yvopicape oto Kepdiato 3, ta Kivodueva
niextpid optio (dNAadr To NAEKTPIKO pedLLO) INUIOVPYOLV YOP® TOVGS, EKTOC
amd NAEKTPIKO Kot pLoryvnTikd medio.
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4.1.2. 'Evraon Tou nAekTpikou mediou

[No va Tepryphyel kaveic 1o NAEKTPIKO TTedio Tpémel o€ KGO onueio Tov
va pmopel va vroroyilet T dOvaun - Katd péTpo, dievbuven kot eopd - Tov
Ba aoknBei og £va nhekTpikd @optio, 10 omoio HBa Ppebel oto GuyKeEKpLEVO
onueio tov mediov.

H mepopatikn épevva yia to niektpkd nedio £de1&e Ta e&ng:

Av o¢ éva onueio Tov ediov tomobetn el Eva cearpidro” opticuévo pe
0eTikd MhexTpIKd Poptio +q, TOTE o€ AVTO ooKeiTon oplopévn dovoun F. Av
enavoAn el To meipapo torobetdvTag 6to 110 onueio cEapidlo pe SmTAd-
610 OeTikd Qoptio +2q, 1 ackovpev dvvapun Oa eivon dumhdowa 2F (Oa éxet
dumAdcto PETPO Kot 101 dtevbuven kot popd). Zvumepaivovpe 6Tt TO PHETPO
™G dvvauNG ivat avaAoyo Tov @opTiov.

Me dAha Adyua, o Adyog F / q givar otabepdg yio 10 cuykekpiévo onpeio
10V TTEdI0V. ALPOPETIKES TILES OLTOV TOL AdYOVL, YapakTnpilovv kKGOE onpeio
TOV TEIOV.

Mmnopet emopévmg o Adyog F / q va amoteAésel To yopakInpioTikd eUGIKO
péyebog Tov mediov, 10 0moio ovoudlovpe EVTAGT TOV NAEKTPIKOL TESIOL.

U Evtacn Tov nlekTpikod wediov o€ éva onpeio Tov, givar 0 6Ta0epog
Abyog TG 0Ovaung F, mov ackeitor o€ poptio  Tomodetnpévo 610
TaPATAVE onpeio, TPOg TO PopTio.

m
I

(4.1.1)

o | T

H évtaon tov niextpikot mediov eivar dtavuopotikd péyebog, OTMS Kot N
duvaun. Métpo g etvar 1o miiko F / q ko €xet dtevbuvon kot opd o1 pe
v Sevbvvon kot opd e Svvapne F.

O Zpuciowon: Ocowpeitar 611 10 poptio T0v cPaIPLdiov Eivar apKeTd WKPO, HOTE VoL v 0AA01dVEL T
LOpYT TOV apyikod TEdiov. TETo1a PoPTIoUEVO GOUATO. TO. OTEOL EYOVY TOAD HIKPES OIO.OTATELS, (DTTE VO.
uwopovy va BecwpnBodv w¢ onueio, ovoualoviar GRUEIAKE POPTIa, OTWS EIOOLE 0TO KEPGLoLo 1.
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Movéda g évtaong oto S.I. givar 1o 1 N/ C (Nwovrtov ava Koviour).

H povéda avtr, 6mwg Oa dodue 6tn cvvéyela, eivar 1codvvaun pe ™ povada
1V /m (BOAt avd pétpo), n omoia Kot ypNGLULOTOLEITOL TEPICTOTEPO.

[Ipénel va onueiwBbei 6T ) £vtaon Tov nAeKTPIKoL Tediov eivar aveEapTNTN
amd 10 €100¢ ToL PopTiov q 6T oYéon optopol g (4.1.1). Av ot Béom Tov
Betcob Qoptiov +(q, TomobetnOel apvnTIKO POoPTiO -q, 1| SVVOAUN TOV AoKEITOL
010 Poptio eivar avtiBetng popdg (cOppwva pe 1o vopo tov Kovaour). To
mAiko (-F) / (-q) éxer v 1010 Tyun pe 1o mmAiko F / q. Emopévog dev aAlalet
N eopa TG EVTOONG.

Av glval yvoot 1 €vtaon Tov nAekTpikod tediov o€ éva oMnUElo Tov, UTo-
pel evKOAN v VTOAOYIGTEL 1| SVVOLN TOV OGKEITOL GE OTOLOONTOTE CGNUELNKO
@opTio g, Tov TomobeTeiTaN GTO OMNEELD AVTO, COUPOVA LE TN GYEST:

» Mapadsypa 1

H mo amhn mepintwon niektpikod mediov givol To nAekTpikd medio yOpw
amd €va akivnto onuelako eoptio Q.

Zynua 4.1.1: Abvaun wov ackeital o€ GUEIAKD POPTIO +q EVPICKOUEVO GE ATOGTAGH ¥ A0 1 AE-
KTpiKoé poptio +Q ka1 -Q avticroya.
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10 Xy.4.1.1. mapovcidletor 1o medio YOpw amd va Betikd poptio + Q. Av
o€ amooToon 1 and To poptio TomobetnBel Eva onuelakd Betikd poptio +q,
oOHP®Va e To VOpo Tov KovAddun, Ba aoknbel og avtd anwotikny dvvaun:

1,aQ

F=—x >

Omnov:

F n ackovpevn dvvaun oce N

r 1 amdOGTOCT TOV PopTiov q and to Q oe m

g, Q ta poprtia og C

€ 1 OMAEKTPIKI] 6T00EPE TOV VAIKOD, PHEGH 6TO 0Moio PpickovTol Ta popTtia.

I T0 Keve 1 dinAexTpikn otabepd Exel TNV TUN:

1 C?
80 = 5 X
4m9x10° Nm

INo T AL LOVOTIKA VAIKA 1) dinAekTpikn oTafepd diveton amd ) oyéon:
€= &' OTOVL & M GYETIKN SiNAeKTPIKN 6T00EPA, N omoia eivan “kabopdg
apBuos” Kot delyvel mOceg POPEG PeyaAvTEPN givorl 1 SIAEKTPIKT oTaBEPH
TOV VAKOV ot 11 SMAEKTPIKT 6Ta0EPE TOL KEVOD.

' Tov atpoc@arpiké afpa AopBavetar katd npoceyyion € = 1, Oewpeiton
ONAadn 6t M dinAexTpiky| otabepd Tov aépa eivat idto pLe Tov KEVOD.

ZOUQOVO LLE TOV OPIGUO TNG EVTOONG:

E=_
q
qQ
B dme, e 1’ Q
q dne g 17

H televtaio oyéon pog diver v évtacn tov nediov oe kAbe onueio tov
YDOPOL TTOV ATEYEL AMOGTACT T OO TO oNpenKd poptio +Q.
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EbYkola amodewcvdeton 0Tt av 6t BEom Tov optiov +Q TomobetnOel poptio
-Q M popa ¢ évtaong ivon avtiBetn (Xy.4.1.1.).
ZOUQOVA e TV TOPUTAvVE oxEon, £XOVLE Yo TO Tedio YOpw amd Eva on-
pelokod goprtio ta e€NG:
e H S1e00vvon g évtaong E oe éva onpeio tov mediov, kabdg kot G
dovaung F eivor 1 evbeia mov evdvet 1o goptio Q pe o onpeio.
e H gopd ¢ évraonc E kat g dovaung F eivar amd o goptio Q mpog 1o
onpeio, av to eoptio givor Betikd popTicuévo Kot avtifern, av 1o optio
Q elvan apvnTiko.
® To pétpo g évtaong E petoveran pe 1o tetpdymvo g omdctoons r Tov
onpeiov and 10 opTio.
® To onueia Tov ydpov mTov Ppickoviol o€ OUOKEVIPES COUIPIKES EMLPA-
VEIEG e KEVTPO TO popTio Q éyovv évtaon E e o idlo pétpo kot gopd,
SpopeTIKN OH®G devBvvon).

AprOunTiki) epappoyn:

Av Q= +6x10* C, r=3m ka1 g= +7x10° C va Bpeboiv 1 évtaon E tov nedi-
ov ka1 1 dvvaun F mov ackeitanr 6to poptio q (6T0 Y®PO TOL TEGIOV LILAPYEL

agpag, € = 1)
Avdon:
-8
B Q - 6x10 C2 =60E
4ne e 1 Amx 1 C X« 3 C

4rx9%x10° Nm?
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H dYvapun mov ackeitor oto goptio q diveton amd ) oxéon:
F=q-E

F=60%X7X10'8C=4,2X10'6N

» Hapaderypo 2

AVO caipeg OV popoHv vo BewpnBoldv wg onuetakd poptio +Q kot —Q
etvar tomoBetnpéveg OTMG 6TO GYNUO. ZnTeitan 1 £VTOoT) TOV NAEKTPIKOV TTe-
dtov oto onpeio A mov Ppiokeror Téve 61N PeEGOKAOETO TOL SAGTHUATOS 2
¢ (omdotaon Tov 00O PoPTIMV) Kol ATEYEL UTOGTACN ¢ Ao TO LEGOV TOV.

2yipa 4.1.2: H E , eivor i sovietapuév) twv diavooudtwy E, ka1 E,

Aravinon:

To @optio +Q dnpiovpyei oto onueio A £vtaon E 1o pérpo g omoiag
dtvetar omd tov TOTO:

__Q
' 4ne, (ABY
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Onov (AB)*= (%+ /% =2 (? and 10 1000keAEC opHoydVIo Tpiymvo MAB (TTv-
Bayopeto Bewpnua). H popd g évtaong eivar and 1o poptio +Q mpog to
onueio A.

To goptio —Q o710 onueio A dnuovpyet évraon E,, 0 uérpo g omoiag
dtvetat amd Tov TOTO:

Q
4me, (Al‘)2

)=

Omov (Al')*= 2+ /(2 =2/? and 10 wookeAEG opboydvio tpiyowvo MAB. H
@opd ¢ £vtaong elval and to onueio A mpog to poptio —Q .

H olwn avracm on TPOKVMTEL OO TN OOVUGLATIKY TPdGBeon TV VO
EVIACE®V E Ko E2 , YloL TNV OToiaL 1oy VEL 0 KOVOVOS TOV TOPUAANAOYPELLOV
(BAéme kou Kepdloto 5)

['o v mepintoon Tov oynpotog 6mov ta dvocpote E, kot E, eivar kdbetor
petald tougn E , pmopet va vroroyiotel amd m oxéon:

Eo)\:\/E12+E§

Avtikafiotodpe Tig Tég twv E, kar E, amd 11g mponyodueveg oyfoeig Kot

EYoupe: > >
e f_Q V., [_Q Y_Qv"
o 4me, 20? dme,20* | 8nme 0

AprOunTki) gpappoyi:

INo Q=8x10°C
{=2m

. - 1 5 C’
" 4rx9x10° Nm’

H typn g évtaong E , eivau:
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8x10°xy2 N
HX#XZZ C
4nx9x10°

Eo)\ =

E, = NPVl
C C

4.1.3 HAekTpIKEG DUVANIKES YPAPHES

Yty mponyovpevn mapdypago (4.1.2) opiotnke 1 évtaon E g to yapaxt-
PLoTIKO LOKO LEYEDOG Tov NhekTpkov mediov. ['vopilovtag v évtaon oe
KaOe onpeio Tov TEGIOV PTOPOVLE VO ATAVTHIGOVLE GE EPOTNLLOTO CYETIKG LLE
N CLUTEPLPOPE NAEKTPIK®V Qopticv mov Ba Bpedolv 6To Ydpo Tov TEdiov.

Ene1dn n évtaon E tov mediov petafdrrieron and onueio og onueio, yo
VoL EYOVLLE L0 ETOTTIKT EIKOVA TOV EVIACEWDV TOV EMKPATOLY GTO S1APopa
onueia, ypewaldpacte kdmoo yaptn Tov Tediov. Oa propovoape va opicovpe
£V GUGTN L0 CLUVTETAYUEVOV Kal o KAMPLOKO KOl VO CTILELWGOVUE T.). GE
KGOE TETPUYOVIKO EKOTOGTO TOL YAPTN, TV £VIAGT TOL TEdIOV KUTA HETPO,
dtevbuvon kot eopd.

‘Evag GAAog TpOTOG, Yio va oynuaticovpe tnyv ewova tov mediov, ivol vo
oXEOLACOVUE TIG OVVAPIKES YPUPPES TOV NAEKTPIKOD TTESTIOV, OTMG KAVAUE [E
TIG LOLYVNTIKES YPOUUES TOV paryvnTikoD mediov (Kepdiaio 3).

Ag vroBécovpe 0Tt TomobeTode PEGH G6TO NAEKTPIKO TTEdi0 £va oMUELOKO
NAEKTPIKO PopTio q (OPKETE UIKPO DGTE VO, UV OAAOLDVEL TO TEGTO) KOl TOV
empénovpe va KivnOel oAb apyd, £161 dote KAOE YpoviKY| oTiyun n O1€v-
Buvon kol n eopd TG KIVHoHS TOV VO GUUTITTEL e T d1ELOVLVOT Kot Popd
G dvvouns mov aokel 1o medio o avtd. Me avt v mpobmdbeon, Kabdg
n ovvaun petafarietal omd onueio og onueio, To Poptio Ha draypdyet Lo
tpoyld. H epantopévn e kabe onpeio avtng g tpoytds divet t dievbuvon
NG SVLVOUNG, AP0 KOl TG EVTOOTC TOV NAEKTPIKOV TEGTOV, 0poD 1) SHVOLN Kot
N évtoon ivol GUYYPOUUKA SOVOGUOTOL.

AV oYMUATIGTOVV OPKETEG TETOLES TPOYLEG TOV EEKIVOVV ATO SLOLPOPETIK(L
onpeia tov mediov Oa Eyovpe TIc SuVaUIKES Ypaupég Tov mediov. O cuVoAkdg
aplOog TOV SVVOUIKAV YPOUU®OV, ToV aretkovilovtal, eivol avaAoyog g
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TOGOTNTOG TOV NAEKTPIKAOV QopTimV Tov Tediov. Zta Xy.4.1.3 éwg 4.1.7. anet-
KoviCovtat ot SLUVOIKES YPOUUEG LEPIKAV OTAMY NAEKTPIK®V TTEdimV.

Zynua 4.1.3: Avvauikés ypopués Tov mediov yopw amé pia Ostikd popTicuévy cpaipa.

2o 4.1.4: Avvopikés ypaupés Tov mediov Yopem amo Lo apvyTIKG POPTICUEVH GPAIpa

—



+Q Q

Zyipa 4.1.5: Avvapikés ypappés tov mediov, Tov GYRUATICETAL A0 dVO GPAIPES ETEPOVVUA POPTI-

ouéves pe poptio +Q Kar -Q

+3Q Q

Zyipa 4.1.6: Avvapikés ypappss Tov mediov, LoV GYRUATICETAL A0 OVO CPAIPES ETEPOVOUA POPTI-

ouéveg, ue avioa, poptio. +3Q ka1 -Q




HAEKTPOTEXNIA

2y 4.1.7: Aovapikég ypapués avaueca e 000 mAAKES POPTIGUEVES uE i6a Kal avTifeta jie-

KTpIKA popTia

Ot duvopkég Ypappés pog dtvouv TAnpogopieg 1060 yia T dtevhuven kot
™ Qopd ™G £VTAONG TOV NAEKTPIKOVL TESIOV, OGO Kol V1ol TO HETPO TNC.

2to onpeio, 6TOL 1 VTOoT TOV NAEKTPIKOV TTEGTOV Taipvel VYMAES TIUEG
(.. KovTa oTIg oaipeg ota oynuata 4.1.3 £o¢ 4.1.6), 01 OUVOLUKEG YPOLLLES
elvo o wukvég. Av Bempncovpe ol pUKpn emPAvelo KAOETN 6TIC SLVALL-
KEG YPOUUES, 1] TUKVOTNTO TOV SUVOUKAV YPOUI®V diveTal amd To AGY0 TOV
ap1OUOY TOV SLVOLUKOV YPAUUDV TOV SIEPYOVTIOL OO TV EXLPAVELD, TPOG TO
euPaddv g empaveloc. Oco TEPIGGOTEPES YPOLUES TELVOLV TV EMLPAVELX,
1060 PEYOADTEPN 1] TUKVOTNTO TOV YPOUUDV Kol TOGO HEYUADTEPT 1) EVTAOT
TOV TENIOV.

Zuvoyilovtog o Tapamave EYOVUE TIG €ENG 1O1OTNTES Y10 TIG OVVAUIKEG
YPOLLHES:

® ¢ kGe onpeio TG SuVaLIKAC YPOUiS To dtvoopa TG évraong E tov

NAEKTPIKOD TTESI0V, TOV AVTICTOXEL GTO GNUELD AVTO, EPATTETAL TG V-

VOUKNG YPOUpUnG.(Zy. 4.1.8)
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e H gopd Tov SuvapikdV ypapidy GOUTITTEL JE TN Qopd TNE EvTaong E .

® H mukvomnta TV SLVOIKOV YPOUUOV Elval avAA0YN TPOS TO HETPO TNG
évtaong E tov niextpikov mediov.

® Ot duvopukég Ypoppég Eektvoiv amd BeTikd nAeKTPIKd PopTio Kot Koto-
AMyouv G€ apvNTIKA.

® O1 dvvapukég ypapupég dev tépvovrat.?

Zyijpo 4.1.8: To owdvocua tis évraons E epdnretar TG dvvauikig ypauuis

4.1.4 To opoyevég NAEKTPIKO medio.

Meta&d TV ETEPOVOLOY POPTIGUEVOV TAAK®V Tov Xx.4.1.9, av eapeBolv
To GKPOL TOV TAAK®V, 01 SUVOKES YPOUpES eivar evbeleg mapdAAnies Kot
0€ KOVOVIKEG OmOCTAGELS LETOEL Tove. H mukvdtnta dSnladn Tov Suvakoy
YPOUU®V givon oTafgpt], dpa kai 1 Evtaocn E tov niektpikov mediov.

0 To nedio mov £xg1 6Tadepi| évracn E o€ 6)a To onpeic TOL OVORG-
Cetar opoyevéig (1] oporopop@o).

4.1.5 To nAeKTpIKO TIESiO OTO ECWTEPIKO TWV AYWYWV.

270 £0MTEPIKO TOV AYDYILOV COUATOV deV VITAPYEL NAEKTPIKO Ttedio. H
£vtaom ONAadn Tov NAEKTPIKOD TTEdTOV Elvail UNOEVIKT).

Av16 cvpPaivet eredn Ta aydyyo copoto dStbétouy ehedBepa NAEKTPO-
via, T omoio Propovv vo petakvynBovv amd dtopo og dtopo péca otn nélo
T0v6. Av 1 évtaon E tov mediov 610 ecmTEpIKO TOVG ElyYE KATOW TIUN, TOTE GTA
APVNTIKA QOPTIGUEVO NAEKTPOVIL Ol AGKOVVTOV SQUVAELS LE OTOTEAEGLLOL VO,
Kivn0ovv. AAAG 610 NAEKTPOGTATIKO TTEDI0 dev LILAPYEL KIVIGT NAEKTPIKDV
eoptinv. Ocmpeiton OTL 1) OTTO0 KIVNON NAEKTPIKOV QopTiV £YEl cLVTEAESTEL
Kot o edio Exel oTabepomomOet.

@ Yyueiwon: H 1016tyta ovth amoppéet omd v mpdty. Av omiipye onueio toufs, oto onueio avtd o
OVTIOTOLYODOAY ODO TYES EVIOTNS TOV TEDLOV, 0POD DIAPYOVY ODO EPOTTOUEVES, Ui Y10, KGOE ypoyuu].
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Ortav Aomdv éva 0vdETEPO AyDYLLO SO PopTileTan NAEKTPIKA (TpooTife-
VIO 1 aporpodvtor amd ovtd NAEKTPOVIA), To EAeVBEpA NAEKTPOVIO KIVODVTOUL
e TETO10 TPOTO, MGTE GE TOAD LKPO YPOVIKO S1AGTN O, TO 0pVNTIKE 1) BeTiKG
QOPTiO. VO GLGCOPEVTOVV KO VO, KATAVEUN 0OV 6TV eE@TEPIKN] EMQPavELD
TOV YAYLHOV CANATOC.

To dwavvopa ¢ évraong E 610 nhektpootatikd medio gival Tavrote
KAOETO 6TV EMPAVELD TOV AYOYDV. AVTO amoppéet eniong omd TNV aKvnoio
TV Poptiwv. Av 1 évtaon dev NTav KAOETN GTNV ETPAVELN TV AyOYDV, O
umopovce va avaAvdel oe 600 cuVIcTMOGES, pia KAOETN Kot pio epamTdpuevn
oV emPaveln. Yo TV EX10pOCT TS EMPAVELNKTG CLUVIGTAOGOS TG EVTAONG
Ba v pye Kivnomn TOV eopTi®V 6TV EMPAVELN TOV OYOYOV, TPAYLLL TOV O
cuppaivel apov ta poptia BewpovvTot axiviTa.

SVUTEPAGLATIKA, TO NAEKTPIKO TEHI0 VPIGTATOL LOVO GTO PHOVAOTIKO YDPO
mov mePfarrer ta ayoyyo copato Kot eEapavietal 6to ecmteptkd tovg. Ot
SUVOLIKEG YPOUUES TOV TTediov apyilovy Kot TEAELOVOVY GTNV EMPAVELN TOV
aAywymv, TNV omoio cuvavtovV KABETOL.

4.1.6 HAextpoorarikn emidpaon

Av éva ay®ylpo oopa mov givot nAekTpikd ovoétepo Ppebel péoa o Eva
nAektpootatikd medio, TNV EMUPAVELL TOV oynuatilovTot BETIKA Kol apvnTIKA
eoprtia (Xyx.4.1.9).

Zyipa 4.1.9: ZTyy empdvela TG pETOIMKIG GPAIPAS, TOV EIGAYETAL GTO TENIO TOV GYNUATICETAL
ueradv Ty 000 mlaxay (opoyevés medio), enpaviovrar Octind Kot apvyTiKd PopTia
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To Betikd poptio ™G opaipag ivar ico kot avtifeto pe 10 apynTikd Poptio.

To @avopevo avtd ovoudletol NAEKTPOCSTATIKY EXLOPAGT] 1] NAEKTPOOTA-
TIKN EMAYOYT).

2T0 E6MOTEPIKO TNG POPTIGUEVNC GPOIPAG OEV VTTAPYEL NAEKTPIKO TEDIO.

[Mopatnpodpe akdun 611 1 160006 TG HETOAAMKNG GOAIPAG GTO TESTO, OA-
Aolwoe Tig SUVOLIKES YPOUUES TOV TTediov. Ot duvapukég ypappés epgaviCovron
KOUTVAOUEVEG, GOV VO EAKOVTAL OO T GQaipa.

Kovtd 6t ogaipa to medio evioyddnke (TOKvocav ot SUVOUIKES YPOLUES)
Kot eEodelpOnke 6TO E6MOTEPIKO TNG GPAIPAC.

Av 1 opaipa givor koiln (Zyx.4.1.10), oto kevO mov oynpatileTot 6To E00-
TEPIKO TNG OEV LIAPYEL £TONC NAEKTPIKO TTEDTO.

2ynjpa 4.1.10: Xto cowtepiio TG KOIANG aYDYUNS 6PAIPAS OV DRLAPYEL NAEKTPIKO TTENIO

Tnv 1310t Ta 0VTN EKUETOALEVOLOOTE Y10l VO ONULOVPYNCOVUE YDPOLS OO
AaypéVOLG amo TV eMidpaon EMTEPIKMOV NAEKTPIKOV TESIWV, Y. Y10 VO, TPO-
oToTEYOVLE gvaicOnTo dpyavo LETPNCEMV, TO OTOL0L UTOPOVV VO EXTNPENGTOVV
oo NAEKTPIKA TETaL.

2TIC TEPUTTAOGELS OVTEC TEPPAAAOVILE TOL OPYOVOL LE LETAAMKA QUAAQ 1| [LE
mA&ypata wov oynuotilovy KAmBo (kKhovi) yopw amd avtd. O kKA®BOg avtdc
ovopdleton kot kKAwPog Faraday. Me avtd tov tpomo emtuyydvetan 1 NAEKTPUKN
0mpaxion g evaicOnTng GVoKELIC.
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4.1.7 Auvapikoé kai diaopd dSuvapikou.

Y10 ponyolpeva yvopicape Ty éviaon Etov nhextpikod nediov, g éva
dtavvopatikd péyebog mov maipvel S1apopeg TIES Yo kabe onpeio Tov mediov.
I'vopilovtag v évtaon og éva onpeio Tov Tediov PITOPOVUE VAL OTOVIT|COVUE
010 gpOTNUO, ol dvvoun Ba acknbel oe éva poptio mov Bo tomroBetnOel
vrofetikd oto onpeio atod.

Xmv moapdypago ovtn Ba acyoAnbovue pe Eva aGAlo euokd péyebog mov
yapoktnpiletl emiong kaOe onueio evog niektpukcov mediov, 10 omoio ovopdle-
To dvvapko. To duvopiko oyetileton pe ™ deopd duvapkov, Oniadn v
NAeKTpIKN Tdon mov eidape oty evotnra 1.3. Xe avtifeon pe v évtaor mov
etvan dtovoopatikd péyedog, To duvapko tvor povopetpo (Pabuwtd) péyebog,
peTptéTat SMAadn pe Evav aptoud.

To duvapko €xel oxéon pe v evépyela kot 1o €pyo. Mag fonba va amovni-
COVUE GTO £PAOTNUO, TOG0 £pyo Oa amartnOel yio va petakivn et Eva poptio
amo éva onpeio Tov tediov og va GAAO.

Acvmobécovpe 0Tt £xouvpe éva onuelakd eoptio +Q (Zynua 4.1.11). Z’ éva
onpeio M tov mediov tov, Tomobeteitan Eva pkpd BeTikd nhekTpikd poptio
+(q, 1060 HIKpO doTE va Bempeitarl 6Tt SV AALOLOVEL TN LOPPT] TOL TESIOL.

2oupova pe 6ca yvopilovue, 6to optio +q 0o aoknBel pia onwotiky
dvvaun F= q- E.Av vrobécovpe axoun 6Tt 1o optio +q UTopel va Kiveiton
elevbepa, 1otE, VIO TNV eMidpaon g dvvaung F to poptio Ba kivnBel péypt
va Byer £€m amd 1o medio. Ocwpntikd avtd Ba cvuPel, 6Tav EOBAcEL 6TO
Amepo, TPOKTIKE, OTav amopakpuviel apketd, ®ote 1 ackovuevn dvvaun F
va givor apeAnTéa.

Katd ta yvootd, n kivnon kotd ) dievbouvon g dvvaung F and 1o onueio
M péypt to dmelpo, onuaivel Tapoaymyn £€pyov amod to medio, To omoio cupufo-
MCovue pe W,

Zynpa 4.1.11: H kivyen tov goptiov and to onucio M uéypt o o mapaye épyo W,
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Av duthacaotel to optio +q kot yiver +2q, Oa dumhaciactel kot 1 dSvvaun
F (apo? gtvar avéroyn tov goptiov coppava pe ) oxéon F=q-E). Eropévac
0o Simhociactel ko to £pyo mov mapdyeton amd To tedio kat Oa yiver 2-W,

Me dira Aoyia, 0 Adoyoc W,/ +q eivan Eva yapakmpiotiko péyebog yio
ka0e onueio M tov mediov, aveEapTnTO OO TNV TN TOL PopTiov q . To ué-
veBog avtd ovopdletorl dOVVOUIKS.

- @13)

To dvvapukd, 6mwg kot to £pyo, elvar povopetpo (Babumtod) péyebog. Eivar
BeTikd 1 apVNTIKO AvAAOYa LE TO OV 1] KIVNGT TOL GOPTIOL +q YiVETOL TTPOG TN
@opa Tov dtavoouatog g Eviaons E 1 avtifeta tpog avtniv.

Av ot oyéon W/q Bécovpe yiao o €pyo W v povada 1J (Joule) kot yia to
eoptio ™ povada 1C (Coulomb), opileton n povéoda tov dvvapucov IV (Volt)
1v= 1

1C

Aw@opa dvvapikov

Av petaxvn0el éva nhektpcd eoptio +q and Eva onpeio A, mov €xet duva-
po U, og éva aAro onueio B dvuvapkov U, tote 10 £pyo mov Oa mapaybet
W, , umopei va vroroyiotet g e&fg: (Zy.4.1.12)

Zyijna 4.1.12: Arapopd dvvautkov petal ovo onueinv A kot B tov mediov
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Av W, eivar to €pyo mov mapdayetat yia va Byet to optio +q amd to medio
(vo. Téet 670 Amepo) Eexvavtag amd To onpeio A kor W, 10 avtictoryo £pyo
amd 1o onueio B, n Stoupopd v dvo Epyav W, - W, uag diver to épyo W, .

Av dpéoovpe Ta €pya pe to poptio +q

W =W, -Wg,

N W.s _ W,. i Ws.,
+q +q 1q
\\Y%

= —2=-U,-U,
+q

Av U, >U, n tipn tov €pyov W, eivan gtk Sniadf n ddvoun F mov
ackel to medio 610 poptio +q petakivet To poptio omd To onpeio A oto B. H
HETAKIVION EMOUEVMG YIVETOL TPOS TNV KATEHOLVGT TOVL JLOVOGLOTOG E.

Av U, <U;n mn tov €pyov W, , eivor apvnriki. [pénet onhadf va vrep-
viknOei n dvvaun F, va mpocdobei eEmtepikd evépyela 6To poptio +q TPOKEL-
pévou va petaktvnBel and 1o onueio A oto onueio B. H petaxivnon yivetat
avtifeta Tpog TV KatehBvLVeT TOL SLVOGLATOG E.

YVUTEPACLLOTIKA:
® To SUVOUIKO HELDVETOL KOTA T QOPE TNG £VTOONS TOL NAEKTPIKOV TEGIOV
(KoTd T POPE TOV SVVOLKADV YPOUUUDV).

® Kd0Oe Beticd poptio to omoio pmopet va kivn0el ehevbepa péca oo nie-
KTPIKO ED10, KIveiTan 0md T0 VYNAOTEPO TPOS T YUUNAOTEPO SLVOULKO.
[Ipog v avtiBetn KatevBuvorn KivodvTot To apvnTIKA QOPTICL.
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® To épyo mov mapAyeTOL KATA TNV Kivnon NAEKTPIKOV Goptiov q amd 1o
onpeio A mpog to onueio B, peta&d tov omolwv emkpatel dtopopd dv-
vapikov U, - U, éivetar amd tn oyéon:

W =q:(U,-Up)

® To onueia evog mediov mov Exovv 10 1610 dvvokd oynuatitovy 16odv-
vopkég em@aveles. Ot 1000VVOIKEG ETPAVELEG TEUVOVY KAOETA TIC
SUVALIKEG YPOUUES TOV TTEdTOV.

Ot emEAVELEG TOV OYDYIHOV COUATOV TOL Bpickoviol 6To NAEKTPIKO Tedio
elvar 1600VVOUIKEG EMUPAVELES, YTl 1] £VTAOT] TOL NAEKTPIKOV TESIOV, OTTMG
&xet avopepBet (tapayp.4.1.5), covavtd kdbeto v TEAVELL TOVC.

2T1G TPOKTIKEG EPAPUOYES OEV YPNOIUOTOIOVVTAL Ol ATOAVTEG TIUEG TOV
duvapkoy, aArd ot drapopés dvvapkov. Onmg ot yoptoypaeia, opiletal
avBaipeta 6TL M 0TAOUN TG Bdhaccag £xel vyouetpo 0 (UNSEV), £T01 Kl OTIG
NAEKTPOAOYIKEG EQOPUOYES 0pileTan TO OLVOUIKO TG NG WG O (UNdEV). Av éva
onpeio M €vog aymydg €xet SUVOIKO HeYOADTEPO amd aVTd TG YNG, TOTE TO
duvapukd Tov glvan Beticd. Av €xel LKPOTEPO, TO SVVOLKS TOL Elvar opyNTIKO.

Zynua 4.1.13: I6odvvopikés empdveles yopo ano oyuelaro poptio kat uetal exinedwy Takmy
ETEPAVOUA POPTIGUEVOY
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4.1.8 Zxéon peradu diapopds SuvapIKou Kal EVTAoNnS TOU NAEKTpI-
Kou mrediov.
EmionudavOniay 10N 6T1g TPOonYOOUEVES TOPAYPAPOLS OPICUEVEG TAELPES
NG GYE0NS OVALEGH GTO SVVOUKO KOt GTNV £VTOGT] TOL NAEKTPLKOD TESIOV:

® To duavvopa g évtaong E eivor ka0eto 0T1g 1000V VOLIKES ETQAVELEC.

® To SLUVOLIKO PEIMVETOL KATO UKOG TMV OUVOUK®DV YPOLUUOY aKOA0VO®-
VTOG T QOPAa TNG £VINOTG.

[Ipoympmvtog meptocdTepO, Elval SLVATOV VO VITOAOYICTEL 1) TIUY TNG £VTa-
ong o€ éva onueio Tov mediov, av yvopilovue Tdc peTaAALETOL TO SVVOKO
GTT TEPLOYN TOV O UELOL.

Oa deifovpe avtn TN oxéomn Eviaong Kol OPopag SOLVOLKOD LE TO OTAO
TOPAOELYLLO TOV OHOYEVOVG NAEKTPIKOV TTEGTOV.

Ag vmoBécovpe 0T Exovpe 000 emimedeg TAPAAANAES LETAAAIKEG TAGKES
7oV £yovv oo Kot ovtifeta nAekTpikd goptia kot pickovtal o andotaot £
(Zy.4.1.14). E@’ 660v 1 amdotaon £ etvor pkpn oe oyéon e 10 epPpadov twv
TAok®V, propel vo Oewpnbel, pe peydAn tpocséyyion, 6t 1o medio mov oyM-
potifetot HETaED TV TAAK®V £ivot OHOYEVEC.

H évtaon E onAadn etvan otabepn oe OAa ta onueia Tov mediov. H dapopd
dOvapKoy petabd twv TAakov tvor U.

Ag vroBécovpe 0Tt TomoBetovie Eva poptio +q oto onueio A mov givor
apy” oG SUVOULKNG YPOUUNG, TOV EEKIVA 0O TNV (i TAGKO Ko KOTOANYEL
010 onpueio B ¢ dAAng mAdiog.

2ynpa 4.1.14: Zyéon évraons Kal 01090pdg OVVOUIKOD GE OHOYEVES TENLD
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Y10 poptio +q evepyei n otabephy dbvaun F=q-E n omoia to petokuvel
Kotd to dthotnua AB = 7, ko mapdyet épyo: W, = F-t=q-E-/
H televtaia oxéon yphoetar:
Was _ E-v
q

[Mapatnpodue 611 0 Adyog W, / q ivan 1 d1opopd duvapikod U petadd

TOV TAAKOV.
- (4. 1 .4)

O Moyog U/ £ exppdlel ) petaforn tov dvvapukod petaé&d tov onueiov
A ko B g dvvapikng ypappnig mov anéyovv amodctoon L.

Emopévog &yovpe:
U=E-/,7

Ievikebovtag v Tapomdve oxéon PmopoVLE va OpICOVUE TNV EVTAOT) TOVL
NAekTpKol Tediov mg

g=AU
Al

omov AU eivai 1 6Toyedong d1opopd SLVOUKOD TOL GLUPOIVEL KT UHKOG
TOV GTOLELMOOVG TUNIATOG A ¢ AV GTN SLVOLLKT YPOLLLLLT.

2Zyina 4.1.15: Zyéon évraong Kai 61090pds dvvauikov
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Ooco mo amdtoun eivor n petaforn tov duvapukov, (neydro AU og pikpod

dwonua A 7)), T060 mo peydAn givat n i g évtaong E.

Av Bécovpe otov Tapandve Tomo AU =1V kot A ¢ = Im, mpokdntel yio v

évtaon E n povéda V/m. H povdda avt 6mog avagpépbnke (tapdypapog
4.1.2) etvan 1oodvvaun pe t povada 1 N/C.

Avakepalaiwon:
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® Hlektpikd medio ovopdletat o ydpog, 6Tov ackovvTal SVVANELS o€ Kabe
NAeKTPIKO PopTio oL TomobETEITAL GE AVTOV.

® XopakTnploTikd péEyebog Tov NAEKTPIKOL Tediov givor 1 €vVTaot Tov E.
Y kbBe onpeio Tov mediov N évtaon opileTar ®g 0 oTadepdS AOYOS NG
dvvaung F mov ookeitat og ONUELNKO popTio q TomoBeTnpévo oTo ompeio,
ot Tov eoptiov kot petpéton o N/C 1 V/m.

® To NAekTpkd medio TEPLYPAPETAL LE OVVAMIKES NAEKTPIKES YPOPEC.
Ot dvvapukég ypappég Eekivodv amd to BeTikd goptio Kot KOTaAnyovv
OTO APVNTIKA. € KAOE onpeio TG SOLVOLIKNG YPOUUNG TO OAVUGHOL TG
évtaong E, mov avtictotyel oto onueio avtd, EQATTETOL TNG SLVOUIKNG
ypoppns. H mokvomnta tov Suvapuk®y ypoppay tvat ovaloyr mpog to
puétpo g évtaong E tov mediov.

® Opoyevég niektpikd medio ovopdleton To medio Tov omoiov 1 évtaom E
elvar otabepn kotd péTpo, drevhbvveon Kot opd.
® X70 E0MTEPIKO TOV AYDYIUOV COUATOV OV VILAPYEL NAEKTPIKO TENTO.

® X¢ Kabe onpeio evog nhexTpikov mediov avTioToly el ol T Tov duva-
piKov, wov petpiéton o€ V (Poirt).

e H d1opopd dvuvapiko petald 2 onueimv evog mediov 16ovTL LE TO GTa-
Bepd AHY0 TOV €pYOV TOL TOPAYETOL KATA TN HETOKIVNOT VOGS PopTiov
amd 10 €va onpeio 6to GAL0, 010 TOL POPTIOL.

® To onueia evog mediov mov Exovv 10 1610 dvvopkd oynuatitovv 16odv-
VOPIKES EMUQPAVELEC.
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Nivakag ZuppoAwv kai Movadwyv

Méye0og Xoppoiro Movaoa
Evtoon E IE _ IX
NAEKTPIKOV TESTOV C m
Avvopkd U v
Epwrtioeig:

1. llog propovpe va dMpovpyicovpe Eva NAEKTPIKO medio; Na avoapépete
TEPMTMOGELS NAEKTPOCSTATIKAOV TESIMV.

2. ITowa oyéom ocvvoéel TV £vtacn Tov NAEKTPIKoD mediov oe Eva onueio
ToV eSOV Kot TN SVVAN TOV aoKeiTal o€ £va popTio TOoV TomobeTEITOL
610 onueio avtod;

3. Na mpocdiopicete t dtehBvvon Kot T Qopd TG £VIoTNG TOL TESIOV OV
dnpovpyeiton Yop® omd Eva onUELKd apvNTIKO POPTiO.

4. Etvan cowot 1 wpdtaon: To pérpo g £vraong tov niektpikod mediov
avédvetat, 660 TANGLALOVLE £V BETIKO OMUEIOKO POPTIO KOl LEUDVETOL,
660 mAncldlovpe Eva apvnTIKO OMUEKO QOPTIO;

5. Na kévete éva oKapieNU TOV SUVAUIKOV YPOUUOY EVOG NAEKTPIKOV TEdIOV
mov oynuoatifetat petadd dvo icmv Kot avTfEToV GNUEINKOV POPTIMV.

6. Zto oynua moplotdvovtor dVo ioa kot avtifeto onuelokd NAEKTPIKA @optio
+Q xat -Q ko 1 gvbeia TOL TOL EVAOVEL.

Na onpeiwoete 1 61eVBVVOT KAl TN POPA TNG EVIACTC TOL NAEKTPIKOD
nediov ota onueia A, B, T, A.

Yrdpyovv onpeia mdve oty gvbeia, oto omoia 1 €vtacn Tov NAEKTPLUKOD
nediov givor undév;
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7. Zt0 oyMU0 TOPLeTAvVOVTaL 000 OO0 GIILELKA NAEKTPIKE poptio +Q Kot
+Q Ko evbeia TOL TOL EVOVEL.

Noa onuewwoete v d1evBuvon Kot T opa NG EVINGNS TOL NAEKTPIKOD
nediov ota onueio A, B, T, A.

Yrdpyovv onueio move oty vbeio, ota omoia 1 £VTOGT TOL NAEKTPIKOV
nediov etvar unodév;

8. Tt B cupPei 67 éva pkpd BeTikd nhekTpikd Poptio, To omoio pumopel va
Kwvn et eebBepa, av To aprnoovue péoa oe Eva Nhektpkd medio; Tt Oa
ocuuBel avtiotorya, og £va pKpd apvnTiKod GopTio;

9. Tt ovopdletar drapopd dvvapkod petald dvo onueimv evdg mediov;

10.TTota n drapopd dvvapkov U, , petadd 0o onueiov A kot B, 6mov 10 A
éxer duvoukd U, = +12V kot 1o B U= -8V;

11. Mg moteg povadeg PLETPLOLVTAL: 1] NAEKTPIKT TAGN, TO SLVOKD, 1] EVTaon
TOV NAEKTPIKOV TTEdIOV, 1 SLOLPOPE SOLVALKOD, TO TAPAYOUEVO £PYO KOUTA
™ petakivnon evog eoptiov amd £va onueio tov mediov oe Eva GAAO
onueio.

12.T1®dg pmopovpie va OMovpynocovuE £va, xdpo, OTTOL VoL Unv givatl duvatdv
va gykotaotadel 67 avtdv NAEKTPIKS TEDTO;

13. Ta onueia A,B,I" Bpiokovtal péca og €vo opoyeveég nAekTpikd medio, Tov
oynuatiCetan and 2 mhdxeg popticpéves pe eoptia +Q won -Q. IMoteg amd
TIC TOPOAKATO TPOTAGELS EIVOL GMOTEC;
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14.

15.

16.

17.
18.

TO HAEKTPIKO MEAIO - MYKNQTEX

® Y10 onueio A kot B 1 évtaon tov niextpikov mediov Exet tnv idta Tiu.

® >ta onueia A kot I' n évtaom tov nhektpicod mediov £yl S10POPETIKN
.

® Ta onueio A ko B éyovv to 1810 dvvapuko.

® To onueio A kot I' £govv S101POPETIKO SLVOLIKO.

ZNUEIOCETE TO 0(OTO N AGOOG OTIC TAPUKAT® TPOTAGELS:

® O1 1600VVOLIKEG EMPAVEIES TEUVOLV TAVTO KAOETA TIG SUVOUKES YPOLULES.
® H empdvelo 1oV ay@y oV COUATOV VUL IGOSVVOLIKT ETQAVELL.

® O1 1000VVAUIKEG EMPAVELES YOP® ATd OMUELKA NAEKTPIKE pOopTia.
elvar opokevTpeg opaipec.

Noa avoaeépete NAEKTPIKA TediR 6TO OTO10L 01 SUVOIKES YPUUUES Elval
evbeieg Ypoppés.

Tt B cupPel oty £viaon evog opoyevong NAEKTPIKOV TTedion (OTmS anTd
oL oynuotiletatl peta&d 000 ETEPDOVLLL POPTICUEVOV TAUKDV), OV 0lV-
Endet ) tdon (Sropopd SLVALIKOV) TOL EPAPUOLETOL LETAED TOV TAAKMV;
Ye 1L avaeépetat o Tomog E=V/ /7

Noa eEnynoete yati ioydet ) oyéon peta&d TV Hovadwv:
IN-m=1C-V

289 ——



HAEKTPOTEXNIA

Aoknoeig

— 290

1. Ze éva onueio Ppioketon nhextpikd eoptio Q = +10mC. Ilowa givar n

£€vToom Tov NAEKTPIKOL Ttediov o€ amdatacn 60 cm and to Poptio; Xe
ol amdoTaoN M éviaon duhactaleTar,

(Am. 0) 2,5%10° N/C B) 42,4 cm)

. Zta axpo evBVYpappov tuqpatog AB pkovg 50cm Ppickovtor dVo nAe-

KTpkd poptio +Q woar +3Q. Xe moto onueio Tov LOVYPAULOL TUNHUOTOG
AB 1 évtaomn tov nlektpikov mediov eivar ion pe pnodév;

(Am. Xe andotoaon 18,4 cm and to puKpd @optio)

. Meta&v ovo onpeiov nhektpikod nediov vrdpyet dtapopd duvapkov U

= 12V. 1660 nhextpikd optio mpémetl va petaktvnel amd to £va onpeio
6710 GAA0 Yo va wapaydel épyo ico pe 60 Joule;
(Am. 0,20)

. Meta&d Vo mapdAANA®V TAAK®V, TOV AmEYOLV HETAED TOVG AmTOGTAON

lem, emkpatet Tadon V =5000V. Ilowa givat n €vtacn tov nAeEKTPLkKoD
nediov petald TV TAUKOV;
[1660 £pyo mpémel var SUMOVAGOVLLE Y10 VO LETOPEPOVLE Eva BETIKO (OPTio
q = 5mC and Vv apvnTikd opTicuévn TAdke ot Oetikd popTicuévn
TAQKOL,

(Am. o) 5x10° V/m B) 25 J)




OAIKN 1] 1GOOVVOUN YWPHTIKOTHTE, TOUG.

® Na meprypdpovy 1008 d1GPopovs TOTOVS TVKVWTOY, TOD YXPHOUUOTOI0DVTOL
OTIC NAEKTPOTEYVIKES EPOPLULOYES.
® Na yvwpilovy 11 d1001K0GI0 POPTIONS KoL EKPOPTIONS EVOS TOKVAOTH KO

va vL0YICOVY T GTADEPE YPOVOD TOV TYETIKOD KOKADUATOG.
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4.2.1. Eicaywyn

Ot mukveTég givor eE0PTNOTA TTOV YPTCULOTOLOVVTOL TOAD GTO NAEKTPIKA
KUKADUOTO TOV NAEKTPOVIKMDY GLOKEVDV (KUKAMUOTO LETAOOOTG Kol ETEEep-
yaoiog onpdtov, KuKAOPATo 6Tofepomoinong téong KTA.). Xpnoiporolovuvtot
EMIONG OTIG NAEKTPIKEG EYKATACTAGELS 10YVOG (EKKIVNOT LOVOPAGIK®OV KIvT)-
TPV, S1OPO®OT GUVTEAEGTH 1GYVOC KTA.).

evikd pe Toug TUKVOTEG EMOIOKETAL, £TE 1 pLeTafoAr (S1apdpP®oN) TG
Tdong 1 TG £vTaons Tov PpeOUOTOS GE SLAPOPA NAEKTPIKG KUKADUATA, £iTE
N TPOGKUPT AmofNKEVOT NAEKTPIKNG EVEPYELNG GTO NAEKTPIKA KUKAMUOTAL,
(MOTE VO EMTLYYAVOVTOL TAL GUYKEKPIUEVO AELTOVPYIKA YOUPUAKTNPIGTIKA TOVC.

Kartaokevalovtot o€ d1dpopa pLeyEdn, pe SlooTAGELS TOV KVUOIVOVTOL o
KAGopata tov um (10° m) oto OAOKANP®UEVE KUKADUOTO, LEYPL HEPTKE M
(Hétpar) oTa OTKTVLO TOV EYKATACTACEWV LETOPOPAS NAEKTPIKNG EVEPYELQG.
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4.2.2 XwpnTiKOTNTA TTUKVWTA

"Evag rvkvetig amoteleitan amwd 600 ay@dypno cdpoto torodetnuéva To
£v0o, KOVTa 6TO0 GALO, PETUED TOV 0TTOIOV TOPERPALLETOL HOVOTIKO VAKO.

To ayoyipo copoto ovoudloviotl 0TAGHOL TOV TUKVMTH Kol TO LOVAOTIKO
VAMKO OUAEKTPIKO TOV TUKVOTY).

H mo anin popoen mokvot givat 0 TukvmTig ToL 0moiov o1 OTAGHOT gtvat
dv0 eminedeg TapAAANAEG LETOAMKES TAAKES, TOV PpiokovTol 6€ PiKp amo-
otoor HETash Tovg, HeTtaél TV 0moimV VIAPYEL LOVAOTIKO VAKS. O TUKVOTNG
0VTOV TOL TOTTOL ovopaletal eninedog TLKVOTC.(Xy. 4.2.1).

2yina 4.2.1: () Erinedos mokvotijg (f) Zoufoliky napdetacy Tokvatl 6To NAEKTPIKG KOKAOHATA

210 NAEKTPIKA KUKADUATO 0 TUKVOTHG GLUPOALETON e dV0 TapaAinieg
YPOUWES io0V punkovg Kot Tdyovs.(Xy.4.2.1). Xapaktnpiotikd péyebog tov m-
KVOTN €vot 1 @PNTIKOTNTA TOL. AVOQEPETAL GTNV 1010TNTA TOV TUKVAOTN VO
oVYKPOTEL NAEKTPIKA POPTIO. GTOVG OTAGLOVE TOV, OTOV GUVOEETOL LIE LU0
NAEKTPIKN TTNYN.

[No va kaTavoncovpe TNV £vvola TG YWPNTIKOTNTAG EKTEAOVUE TO €ENG
amAo meipapo:

2UVOEOVUE TOVG dVO AKPOSEKTEG EVOG TUKVIOTN GTO GKPOL oG TYNG GLVE-
¥00UG PELLLOTOG, T.Y. Mo potapiog (Xy. 4.2.2)
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Zynua 4.2.2: Dopticn TokvOTH HE Hio TNYI] GOVEYODS PEVUATOS

Me éva Bortopetpo petpape cuvexds v téon U mov emkpatel avapeso
GTOVG OTAGLOVS TOL TUKVMTY| KOt PLE EVOL OUTEPOUETPO TO PEVLLA TOV SLoPPEEL
TO KOKAMLOL.

Otav 0 d10KOTTNG £tvat avolkTog 1) EVOEIEN TV dVO 0pYAvVEV gival UNoEV.
Me 10 KAEIGIUO TOV SLOKOTTY TOPATNPOVUE OTL Y10l KATOL0 UIKPO YPOVIKO
SLAGTNLO TO OUTEPOUETPO SElYVEL OTL TO KUKA®UO OlappEETOl omd PELLLD, TO
omoio ypryopa pndeviCetat. Xvyypovemg to foltduetpo deiyvel Tdon 1 onoio
HETA TOV UNOEVIGUO TOVL PEVUATOC Eival iom pe TV Thomn (MAeKTpEYEPTIKN
dvvaun) mg mnyng, U, = E.

To powvopevo epunveveTon og e€Nc:

H myn evepydvtag g «avtiion niektpoviov, apaipei niektpdvia amd
TOV £V0L OGO TOV TUKVMTY Kol TPOGOETEL NAEKTPOVIX GTOV GAAAO OTAIGLO.
Amotéhecua: 0 Evag oTMGIOG amokTd OETIKO NAEKTPIKO QopTio + Q Kot o
GAAOG OTTAMG OGS APV TIKO NAEKTPIKO QopTio —Q

Av anocvvdésovpe TV TNyY amd 10 KOKA®pO, 1 atAd av avoifovpe to dto-
KOTTN TOV KUKAMDUATOC, TAPATNPOVIE OTL GTO, AKPOL TOL TUKVOTH TAPOUEVEL
n taon U, = E (E n nhextpeyeptikn 0vaun e mnync). Avtd onpaivel 6t
nopapévouy T @optia +Q kKo —Q 6ToVg V0 0TAMGROVS TOV TVKVOTY. To
QovopEVO aVTO ovoudleton pOPTIeN TOL TLKVOTH. Me €181Kb Opyava (MAekTpo-
okomia) eivat Suvatdv vo LetpnBovv To opTic. GTOVS OTAIGHOVS TOL TUKVOTY.
O mokveo e, dNhadn, elvar pia dtdTan amodnKevoNg NAEKTPIK®OV opTimV.

To gepatpa givat: [T6co nAektpikd poptio umopel va amobnkevtel og Evav
TUKVOTN;
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Av eravordapovpe 1o TponyoHUEVO TTEIpALLA, AVTIKOOIGTOVTAG TNV TTNYN LE
po GAAN ov €xel OmAdoio nAektpeyeptikn dvvaun (2E), tote ota dkpa Tov
mokve 10 Portouetpo Do deifer dimhdoia tdon U = 2E. Av petpnOein
TocOTNTA TV PoPTiV +Q Kot —Q 6TOVE OTAGHOVS TOV TVKVMOTY, Ba Tapa-
mpnoovue 0Tt eivan oumAdota: +2Q kot —2Q.

I'evikd, n TocdTTA TOL POPTIOL TOV GLGGMPEVETAL GTOVS OTAIGLOVS TOV
TUKVOTN TPOKLITEL OTL Elval avdAoyn NG TAoNG Tov emkpatel LETAED TV
OTAMG LMV TOV:

Q=C-U,
6mov 0 cvvteleotng avaroyiog C, eaptdton 0md To YOUPOKTNPIGTIKA TOV TV-
KVOT L€ TOV OTOT0 EKTEAEITOL TO TTEIPOLLAL.

Agtyvel, pe aAha A0Y1a, OG0 NAEKTPIKO PopTio Q “ympdel” 6TOVE OTAMGUOVG
TOL TUKVOTA Y10, pa. cvykekppévn taon U . IV avtd ovopdletar yopntiké-
TNTA TOL TUKVOTY.

ZOUPOVO LLE TO TOPATAVE:

o2 42

Emopévac n yopntikdtta £xet pio Tiun otabepn yio kdbe mokvmTn, ave-
EQpNTN 0md TNV TAGN KOt TO POopTio.
Movada g yopntikdtntog gival to F (Farad)

Ioyver cOppova pe tov tomo 4.2.1:

=16
1v

Emedn n povada F givor mapa moAd peydin, oy mpdén ypnotponotodvot
T VTOTOALATALGLOL TNG:

ImF = 1/1000 F = 103 F
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1uF = 1/1000000F = 10° F
InF = 1/1000000000F = 10° F
IpF = 1/1000000000000F = 10-"* F

4.2.3 AinAextpikin moAwon

Ag voBécovpe Ot xovpe €vav enimedo mukvot (Zy. 4.2.3) petaéd Tov
OTAIGUMV TOV OO0V VLAPYEL AEPOC.

2VVOEOVLE TOV TUKVAOTH HE TO AKPa Hog NAEKTPIKNG TYN¢ X.P., ondte ot
dxpa Tov gpeaviCetor taon U.

To @optio Tov amodnkevETAL GTOVG OTAIGHOVG TOV TLKVMTN diveTOl Ad
N OYEoN:

Q=CU
omov C 1 yopnTtikdéTNTa ToV TUVKVEOTY, Kot U 1 1dom mov epapudletor petasy
TOV OTAICU®V TOV.

Ewcdyovpe tdpo 6T0 S1AKEVO TOV TUKVOTY] V0L LOVAOTIKO DAKO, KoL ETOVOL-
AapPavovpe 1o meipapa. £Tovg omMoHovE TOV TUKVOTH eQappoletol n oo
téon U 0nwg mponyovuévas. Av petpiicovpe Opmg to goptio +Q kot —Q
TOV GLGGMPEVTNKAY GTOVS OTAIGLOVG TOV TUKVMTH, TOPOUTNPOVUE OTL Elvan
NEYUADTEPO.

H e1caywyn tov povetikod YAKOD 6ToV TUKVOTY, ToL oVoudleTal kot oin-
AEKTPIKO LMKO, 0OENGE TNV IKOVATNTO TOV TUKVMOTN VO «GUYKPOTED popTia
GTOVG OTAIGHOVG TOV.

Me dhda Adyro avEnonke n yopntikdtnto Tov Tukvet) and C og C’. Avti-
otorya ta poptio Eywvav: Q’=C’ - U

To pawvdpevo avtd eivarl yvootd g dieKTpiky mOLmon (1] TOA®GON TOV
dmAekTpKov) Kat elval avaAOyo LE TNV NAEKTPOGTOTIKN emidpacn (Tapayp.
4.1.6) mov cvpPaivel oTa ay®@yLHo VAIKE Tov TomofeTOVVTAL GE NAEKTPIKO
nedio, pe TN O10popd OTL 6T LOVAOTIKA DAIKE O£V VTLAPYOLY GYEGOV KOBOLOL
erebBepa nAekTpOVIa Yo Vo petaktvnBovv. Ot HETATOTIGELS NAEKTPIK®V POp-
Tiov Tpaypatorolovvtal o€ eninedo popimv. Kdbe popo dniadn petatpéneton
o€ NAektpkd dimoro. To poed Tpunqpe Tov amoktd BeTikd Poptio Kot To dALO
oo apvnTiko goprtio (Xy.4.2.3.).

— 296




TO HAEKTPIKO MEAIO - MYKNQTEX

Zyfipa 4.2.3: Yo v emiopocn tov §AEKTPIKOD TEIIOD TO POPLO TOV HOVOTIKOD VAIKOV PopTilo-
VTal pe 60 Kal ETEPOVOUA NAEKTPIKD YopTia (apvyTIKd TIPS THY TALVPd TG OeTind popTIicuévS
TAGKaS Kol OcTIKd TPOS TV TAEVPA TG APVHTIKG POPTICUEVYS TAGKAS)

Amotéleopa TG TOAWGNG TOL SMAEKTPIKOV £ivat o1 OTAMGLOT TOV TVKVOTN
Vo «qopovvy epiocdtepa eoptia +Q kot —Q. To emmAéov pépog twv popticnv
OLYKPOTELTOL A0 TNV EAEN TOV ETEPOVLLMOV QOPTIMV TOV SNAEKTPIKOD TOV
Bpiokovtotl o emapn [e ToVG omAlopovS (Xy.4.2.3.).

4.2.4 AnAekTpIKn oTaBepa
Av gnavaAneet 1o TElpapa TG TPONYOUUEVTS TAPAYPAPOV, LE SLAPOPOVS
TUKVOTEG EIGAYOVTOAG TO 1010 LOVAOTIKO DAKO GTO O1AKEVO TOV OTAGMY TOVG,
TOPOTNPOVUE OTL 1] YOPNTIKOTNTAE TOVS OLEAVETOL KOTE TOV 1010 GUVTEAESTN:
C=¢-C
Me éAha Aoyla 0 Adyog g véag yopnTikdtnTa C’ TOL TUKVOTN TPOG TNV
YOPNTIKOTNTO TOV 1010V TUKVMTH Y®OPIg TO SMAEKTPIKO Exel oTOBEPN TIUN:
e
C
H ¢ eivar n oxetikn dmAiekTpikn 6tadepd T00 GLYKEKPIUEVOL HOVOTIKOD
VAKOV oL yvopicope oty mopdypoaeo 4.1.2. kot deiyvel m6co avédvetan 1
YOPNTIKOTNTO EVOG TUKVAOTH UE SMAEKTPIKO TO LMK 0VTO, GE GYECT LUE TNV
YOPNTIKOTNTA TOL {010V TVKVOTH HE OINAEKTPIKO TOV OEPOL.
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H ¢_egivor adidotoro péyebog («xabapdg apdpdcy). Zrov nivaxa 4.2.1 di-
VOVTOL Ol TIEG TNG OYETIKNG dINAEKTPIKAG 0TabEPAG €. UEPIKDV VAKADV TTOV
YPNOLOTOLOVVTOL GTIG NAEKTPOTEYVIKES EPAPLLOYEC.

YnrevbopiCetar 0ti n dumAektpikn otadepd € divetar amd T oyéon € =g -
g,0mov g, eiva 1 dhekTpikn otabepd Tov KeEVOD (Kot KaTl TPOGEYYIoT TOL
aépa) kot £xel daotdoelg F/m (Dapavt/pétpo). H Ty g eiva:

2
SO :8,85p_F = 1 5 c >
m 36x10° Nm

Hivoxag 4.2.1 Tipég g oyetikng SimAektpikng otabdepdc € OPIGUEV@Y DMKOV

—— 298

YZixo €,
KEVO 1
Aépag 1,0006
HOVOTIKO AGd 2 émwg 2,8
xopti 3,5 ém¢ 8
piko 5émc 8
KEPAULKO VAIKO 10 &g 10000
TOPGEAGV 3mc6
teflon 2
TOAVGTUPEVIO 2,5
0&gldto Tov akovpviov 7
0&eid1o Tov Tavtaiiov 25

4.2.5 Xwpnrikotnra eminedou mukvwTh - AINAEKTPIKA avToxn

Eidape 6t1 1 yopnTiKdOTNTO TOL TUKVOTH €£0PTATAL OO TO SINAEKTPIKO
VAKO OV LITAPYEL AVALEGH GTOVG OTAIGHOVG Tov. [Ipopavmg e€optdTot Kot
amd T1G SO TACELS TOV TVKVOTY (X).4.2.4).

Av eKTELECOVLE TTEIPALATO LE FLAPOPOVS EMITESOVG TVKVOTEG KO LETO-
BaArovpe:

® 710 guPadov TG EMPAVELNG TOV OTAMGUAOV S

® 11 petady tovg amodotaon d




® 70 SIMAEKTPIKO TOL TLKVAOTYH (TOL YopakTNPIfeTOL OO TN SINAEKTPIKN
tov otafepd €),
QTOOEIKVVETAL OTL IGYVEL O TOTTOG:

(4.2.2)

omov:

C n yopntwomta Tov Tukvet o€ F

€ 1 OMAekTpIK| otabepd Tov povotikov o F/m
S 10 guPaddv TV OTAMOUOV 6€ m?

d n andotoon petald TV OTAICUOV 6E M

Zynipa 4.2.4: Eninedos mokvaotis

ZOUQ®VO LE TNV TOPOTAV® GYECT), 1] XOPNTIKOTNTA TOV ETITEIOV TVKVMOTY
av&dvetat, 0tov avénel n emedvelo TV OTAMCUOV TOL.

Avéavetar emiong, 6tov perwbel n andotaon pueta&d TV OTAMoUOY, dNAAdY,
6tav o1 OTAMG o1 TANGLAGOVY 0 £Vag TOV GALO.

Inueldvetol 6Tt 0 THTOG Y10, TOV EMMEOO TLKVMTI 10YVEL PE TNV TpoLTODe-
on 6t M andotaon d HETOED TOV OMAMGU®Y EVOL TOAD LUKPY] GUYKPITIKA [E
Vv EMPAvELD S TOV OTACUOV, OTOTE KOl TO NAEKTPIKO TESIO TOV TLKVEOTN

Bewpeitan opoyevég (mapdypapog 4.1.4).
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H évtaon E tov niektpikod mediov etvar otabepn o€ kdbe onpeio tov ydpov
HETOED TV OTAMGUOV (Zy. 4.2.5).

To pétpo g évraong divetot amd T oyéon:

U

E=—
d

(4.2.3)

omov:
E 1 évtaomn tov nAektpikod mediov o V/m
U n téom mov emkpotet peta&d tov omoumv og V

d n amdécTOoN TOV OTMOUOV GE M

2ynpa 4.2.5: H évraon tov nicktpixod meoiov xel Ty aralbepij Ty E = U/d o¢ kdbe onueio tov
XOPOov PETaAlD TOV OTAGUOVY TOV EMITEIOD TVKVOITH (0HOYEVES TEDTO)

2oppova e Tov Tomo (4.2.2) TPoKEWEVOD VO, KATAGKELOGTOVV TUKVAOTES
HE PEYAAN yopnTIKOTNTA, YivETO TPOoTAOEID OGTE TO TAYOG d TOV LOVOTIKOV
VAKOL va gitvat 660 1o duvatdv pikpoTePo. Otav dpmg pkpHveL ToAd 1 amo-
otaon d, Loym ¢ mapomdve oyéong (4.2.3), av&hveral emiong Ko 1 £vioon
E t0ov nAextpucod mediov yro dedopévn taon U.

Axopn kot av 1 taon U dev Eemepvd peptkd V, av to mdyog d tov dmAektpt-
KoV givon ™G TéENG ToV HIKPOUETPOL (Um), OTTwG GVUPaivel GE OPIGUEVOVG
TOTOVE TUKVAOTOV, 1 £VTOGT] TOV NAEKTPIKOV TEAIOV Umopel va Thpel TOAD
LEYAAES TIUES.

—— 300



TO HAEKTPIKO MEAIO - MYKNQTEX

Av 1 évtaon E ¢pBdcetl opiopévn peydin tiun, yopaKtnpiotiky yio kibe
HOVAOTIKO DAIKO, TPOKAAEITOL O1A0TTAGT] TOV SINAEKTPLKOV. Anpuovpyeiton
ONAadN NAEKTPIKOG oTvONpag (MAEKTPIKY| EKKEVMOGT) HETOED TV OTAICUDV
LE AmOTEALECO TNV KATAGTPOPT TOoV. To pavduevo givarl Tapopolo pe tov
KEPALVO OV SLOGTE TOV LOVAOTIKO 0EPOL TNG OTULOCPALPAS.

H péyromn Tipn g évtaong Tov niektpikod tediov, v omoio avtéyel To
SMAEKTPIKO VAIKO ywpig va dtaomachel, ovoudleTal avToyr] ToV SINAEKTPLKOD
N OMAEKTPIKI] GVTOYN.

ITINAKAY 4.2.2 ANAEKTPIKN 0VTOYN OPLOUEVOV UOVAOTIKOV DMK®OV

YAIKO AmhekTpky ( 1KV s X)
avroyn o kV/mm \ mm m

KEVO amepn
PG 0,8
xopti 14
piko 160

ToPGELAVT 4

YOOM pyrex 13
BakeAitng 12
TOALOOVAEVIO 50
teflon 60

» Mapdadsrypa 1
"Evog eninedog mukvmtig a€pog £xel omAGHOVG pe empavela S = 0,4 m* Kot
andotaomn petasy tov omAiopmv d = 0,5 mm
o) No Bpebel n yopnTiKOTNTO TOV TUKVEOTY).
B) Na Bpebei n yopnTiKOTNTO TOV TUKVOTN, OV LETAED TMOV OTAICUMY TOV
tonobenOei yapti oxetichc dmAektpikfc otabepdc & = 3,5.
v) Na Bpebei n évraon E tov nAextpucod mediov 6T 000 TPONYOVLEVES
neputooelg (o) kot (B), 6tav petald TV oTAMGUOV e@apudleTor Taom
U=250V.
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Amavrnyon:

a) Eeapudlovue tov tomo
C=¢gx E
d

[ Tov aépa éyovpe g, = g,

g, = €,=8,85 pF/m =0,854 x 10" F/m
S =0,4m?

d=0,5x10m

-12
8BS0V X04 | hep
0,5%10°

B) Av peta&d tov omMoudv tomofetn el yopti oXETIKNG SMAEKTPIKNG OTO-
Oepdc e = 3,5 n yopnukdmrta C’ Ppicketor and ™ oyon:
C=¢ -C=3,5-7nF=24,5nF
(H yopntwomra C’ pmopet eniong vo, VTOAOYIGTEL KOl [LE EQAPLLOYT TOV
tmov C=¢-S/domove=¢ - g).

v) H évtaomn tov niextpikov nediov ivat 0o kot 6Tig 600 TEPIMTMOGELG
epooov gpapuoletat n 101a Tdon U Kot 1o SIAEKTPIKO £xEL TO 1010 YOG
d: E=U/d 6mov: U=250 Vkord=0,5-10"°m

E ZﬂZSOOOOOXZSOOk—VZO,Sk—V

0,5%x10°m m m mm

» Mapdaosrypa 2

o) [Toco nhextpikd poptio elvar amobnkevLUEVO GE Evay TUKVMTH YOPNTIKO-
mrog C =2p F, 6tav ota dxpa tov epappoletarl taon U = 12V;

B) [Toco niektpikd poptio Bo amobnievtet av n tdomn avénbei o U’ =240 V;
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Amavrnon:

a) Q=C-U
Q=2uFx12V=24uC

p) Q’=CU’

Q> =2 uF x 240 V = 480 uC = 0,48 mC

» Mapaosrypa 3

[T6on taon pmopei vo epaplocTel 6 Evay EMIMESO TLKVOTY| Y®PIg va. dlo-
omaoTel TO SMAEKTPIKO TOV VAIKO, OV Ol OTAIGLOL TOV OTEYOLV HETAED TOVG
0,2mm kot 1o dnAekTpcd etvan agpag dmiektpikng avroyng 0,8kV/mm,;

Aravinon:
H dmAektpucn avroyn tov aépa givar 0,8 kV/mm.

Avt elvon n péyiot emrpenduevn TiUn e EVTaomg Tov NAEKTPLKoL Ttediov E.
And tovtomo E=U/d,
&oovue U=E - d

KV
mm

U=0,8 x0,2mm = 0,16KV =160V

4.2.6 Zuvdeopoloyia MUKVWTWY

[ToAAég opéc 610 1810 NAEKTPIKO KOKA®UO GLVIEOVTAL 2 1) TEPICTOTEPOL
TUKVOTEC.

XTI TEPWTAOGELS AVTEG Y10l TOV VITOAOYIGUO TV NAEKTPIK®OV HEYEDDV TOL
KUKA®UOTOS (NAEKTPIKOV POPTiOv, TAOTG, £VTaong peOUATOG, 16YV0G) VITOAO-
yiCetor n 160dHveun 1 ol ywpnTikdTTa TOV TOKVOTOV C .

H ol yopntucdmra C , eivar n yopntikétnta £vog vmodetikod TukvmT, o
onotog pumopet va tomofetn et ot B0 TV TLKVOTOV YOPIC Vo LETAPALEL TIG
ovvOnKeg Aeltovpyiog TV NAEKTPIK®VY TNYDOV TOL TPOPOSOTOVYV TO KUKAMLA.
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Me mopopo1lo TpoéTo LIOALOYIGTNKE Kol 1) OAKY 1 160dHvaur avtictaon
TOAMADV OVTICTAGEMVY TOV GLVOEOVTAL GTO 1010 KOKA®po.(Kepdiaio 2)

Ot mukveTég pmopovv va, 6uvdefov 6° éva KOKA®U HE TIG €ENG CLVIE-
oloAOYiEC:

o) [TapdAinin cvvdesporoyia

B) Zvvdeoporoyia celpdg

v) Mkt cuvdecporoyia

a) MMapaiinin cvvéeoporoyia

2yijna 4.2.6 Ilapdiiniy 6ovoeon mokvoToy

Av ovvdebovv og wa Ty mapdiinia 3 mokvetés xopntikomrag C,, C,,
C, Ba éyovv ota dxpo Tovg v id1a taon U. To goptio mov Oa amobnkevtet
og kéOe mokvot gtvol:

(4.2.4)

O 16060VapHOg TUKVOTNG, 0 0TO10G UTOPEL VO AVTIKOTAGTGEL TOVG TPELS
TUKVOTEG Bl TPEMEL VoL 0moBNKeVEL TO GUVOAO TOV TPLOV POPTIMV:

Q,=QQ,Q,
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H yopntikdémmra avtod Tov 16060Vapov TUKVOTY| (IG0dVVAUN 1] OAIKN Y-
pntikdTTA) dlveTal amd tn oyion:

Q

Cox: o =
U
Cox — Q1+Q2+Q3 =
U
Cox =&+&+&
Uu U U

AvtikaBiotdvtag to ioa and TG oxéoels (4.2.4) mpokvnTEl:

B) Xvvdeoporoyia ocerpdc

Zyiua 4.2.7: Zovoeon mokvoTody o€ GElpd

Av ovvdeBohv 3 TUKVOTEG Ge GEPA Kat TPOoPOdoTNOoVY amd pio mnyn cv-
VEXOUG PELLLATOC, dNovpyeital petakivnon niexktpoviov (pon pedUatog)
uéypt vo arokotaotadel niektpikd @optio +Q oTov Evo 0OTAMGUO TOV TPMOTOL
TUKVOTI, TOV GLVOEETOL LE TOV BETIKO TOAO TNG TNYNG KOt NAEKTPIKO pOPTiO
—Q otov omAMGpd TOL TEAELTAIOV TUKVMTT], TOV GLVOEETAL LLE TOV OPVITIKO

TOAO TNG TN




AGy® ™G NAEKTPOCTATIKNG EMIOPUONS KO TNG OPYNG OLTHPNONG TV POPTImV
(og k@Be BeTKO PoPTio TOL ONLOVPYEITAL AVTIGTOLYEL G0 KOT™ TOAVLTN TIUN
APVNTIKO QOPTIO), O OTEVOVTL OTAGHOG TOV TPAOTOL TVKVMOTH B PopTIoTEL e
@optio —Q. Avtd €xel OG AMOTEALEGLLO O GUVOEOEUEVOS QLY DYLLOL OTTAGLOG TOV
de0TEPOL TLKVMOTN V. POPTIOTEL e eTEp®VLIO PopTio +Q, K.0.K. (Zy. 4.2.7).

Telkd k60e cuVIEdeEVOG G GEPE TLKVMOTNG Ba €)1 GTOVS AVTIGTOLYOVG
OTAMGLOVG TOV, TO 1010 QopTio.

H td0on ota dxpa kdOe Tukvot vroloyileTat amd Tov THTO TG YOPNTIKO-
mrog C = Q/U. ’Exovpue Aomdv:

(4.2.6)

O 1603VVapOg TUKVOTNAG TOL OVTIKOOIGTA TOVS TPELG TUKVMTEG TPEMEL VO,
&xet ota dkpa Tov TV Taon ¢ TnyNg U kot goptio Q 6Tovg 0mAGHovG TOV.

H yopnrtikdomtd tov 0o divetar omd ) oyéon:
Q
Cox = E

Erewdn U =U +U,+U,, éxovpe:
Q

C,=—— ko1 Myo tov oyécenv (4.2.6
U 10, 1 UL i X (4.2.6)

c - Q Q _ 1

oA - -
Q,Q.Q of L+l 1, 1.1
¢ G G C, (G C ¢ G G




Ko TEMKA:

(4.2.7)

ATO TV TOPOTAVE GYECT TPOKVATEL OTL 1] OAIKY] YWPNTIKOTNTO TUKVOTOV
ovvoedeéveVy o€ oelpd ival pikpoTePN amd TV YopnTKdTTA KaBEVHS 0md
TOVG GLVOEOUEVOVG TUKVOTEC.

Mo 300 TVKVOTEC GUVIESEUEVOLS GE GELPEL 1Y VEL:
1 1

-+

Co)» Cl

11 GG L CxC
C. ncox C <G, ko teAka: C, C +C,

v) MikT1] 6UVOEGHOAOYIN TVKVOTAOV

211N HIKTH GLUVOEGHOAOYIO GLVLTAPYOVY GTO KUKAMUO KAAOOL TUKVOTAOV
oLvoedeEVOL GE GEPA Kot KAAOOL TUKVOTOV GUVOEOEUEVOL HETAED TOVG TTaL-
pPOAANAQL.

Zyfua 4.2.8: Mkt ovvdeouoioyio TokvoTov




HAEKTPOTEXNIA

210 oynua 4.2.8, (a) kot (B), eaivovtol Svo TEPMTOCELS TETOLMY GUVIE-
OLOAOYIDV.
[ tov vroroyiopd g 16odbvaung ywpntikottog C ,, xpPNoHoTo00UE
TIG 1O10TNTEC TV OVO GLVOIEGHOAOYLDV (TOAPAAANANG KOl GEPAG).
INa mapdaderypo otn cuvdeoporoyia (o) vroroyilovpe TPOTU TNV 1GOSVVOUN
XOPNTIKOTNTA TV TOKVOTOV C, Kou C,, 1oL GLVOEOVTAL GE GEPAL:
_ G xG,
2 Cl + CZ
KoL GT1 GOVEYELDL TV 16030Vaun yopnTikomTa Tev nukvetdy C,, kot C,,
TOV GLVOEOVTOL TOPAAAN QL.

H ol yopnrikdtta Ba givar:

C0X=Cl,2+c3
R
oL C1+C2 3

Epyalouevor pe tov id10 tpomo vroloyilovpe TNV 160UV YOPNTIKOTNTO
Yo T GuvoEGoAOYia (B) TOL GYNOTOG KO EYOVUE TEAKAL:
1 1
—+
Cl C2 + C3

+

1 1
Co. <
» Mapdaosypa 1

Avo mokvetég yopntikdtntag C =3uF ko C,=5uF cvvééovtar mapdiinia.
H molwn téomn g myng eivar 24V.

Noa Bpebovv:

o) H 10000vaun yopntikdtnto 1oV 2 TokKveoTov.

B) To nAextpid Poptio 6TOVG OMMGSHOVE KAOE TUKVWOTY).
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Amcvtnon:
a) H 1c00bvaun yopntikdmta TV mukvetov divetal amd T oyéon:
Cok - Cl + CZ
C,, = 3uF + 5uF = 8uF
B) To poprtio kaBe mukvmt vroroyiletat amod T1¢ oyéoelg (dmov U = 24V):
Q,=C, - U=3pF x 24V ="72uC
Q,=C, - U=5pF x 24V =120uC

» IMopaderypa 2

Avo mokvotég C =2uF kar C=3pF cuvdéovtar o€ oepd oo rpa TNYNG
Thong 240V.

Na gvpebovv:
o) H 1codbvaun yopntikd o temv 2 Tukvetov
B) To @optio ota Akpo KAOE TUKVOTY

v) H téon ota dkpa kaOe mukvot

Aravrnon:
a) H 160d0vaun yopntuodtnto divetol amd tn oyéon:
_GCxC
OA Cl + C2

=C,, :%UF:LZUF




HAEKTPOTEXNIA

B) Xe kaOe mukvmt VLdpyeL To 1010 Poptio Q mov givor Kot TO PopTio NG
GLGTOLYIOG TOV 2 TUKVOTMOV

Enopévog:
Q=C,-U
Q= 1,2uF x 240V =288uF

v) H 1dom ota drxpa KaOBe mokvot divetor and 11 oyéoels:

U, = Q_28uC_ 44y
C, 2u
=R _2BBC_ g,
C, 3uF

(Onog avapevotav, U +U,= 144V + 96V =240V=U)

4.2,7 Tomol Kai €idn MUKVWTWY
O mukvotég dtakpivoviat o 600 Pactkés katnyopieg:
® Y1a0Ogpoi TUKVOTEG

e Merafintoi mukveTtég

2TV TPOTY KATyopio aviiKouv Ol TUKVMTEG IOV £X0VV 6TabEPT] YOPNTIKO-
T TN 0EVTEPT Ol TUKVAOTES, GTOVG OTTOIOVS UTopovLE va puOuicovpe v
TN TNG YOPNTIKOTNTOS TOVS LEGH GE KATOl Oplal (TEPLOYN) TYLDOV.

4.2.7.1 Z1a0epoi MUKVWTES

Koraokevdlovtar o€ 16¢p0opovg TOTOVES AVALOYO LLE TO DAIKO TOV SNAEKTPLKOV
TOVG KO TOV TPOTO KATAGKEVNG TOVG. KOTd TV KATOGKELT] TOVG EMOIDKETOL
N HLeYOADTEPT dVVATH YOPNTIKOTNTA UE TIG MKPOTEPES SVVATES OLACTAGELS.
Ta KvproTepa €idn ivar:

a) IMTukveTEg YOPTIOL KOl TUKVOTES PIE TAAGTIKA QUALC.

O mukvertég avtol Kataokevdlovtatl amd Aentd petalikd eUAL (T.Y. omd
aAovpivio), ta omoia amoTeEAOVV TOLG OTMGIOVS TOL TUKVAOTYH. Metalhd tovg
TapePUPAALETOL OC SMAEKTPIKO VAIKO, XOPTL EUTOTIGUEVO LLE TOPOAPTIVT.
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TO HAEKTPIKO MEAIO - MYKNQTEX

To petoadlikd AL pe To xapti TVAlyovTon 6T Guvéyeln oynuatifovtag
POAG, Yo var petwBet o dykog Tov mokvet (Xy. 4.2.9).

To 6o cuykpoTHHO ToTOOETEITON GE peTaAAKN Ok Kot oTEYOVOTTOlEiTOL LE
HOVOTIKO VAKO (opuKTELOLO, PNTIVEG), TOL YVVETOL GE VYPY| KOTACTACT) KOTA
N PACT] KOTAOKEVTC TOV TUKVMOTI KO GTY) GLUVEYELD GTEPEOTOLELTALL.

Zynpa 4.2.9: IIokvotijg pe petallikd pviia ToApuéva 6& poio peTad Tmv omoiwy vrdpyel yapti

WG OUJAEKTPIKG

Avti yua yopti ypnoiporolodvrol Kot TAAGTIKE GUAAL amd S1APOPES OPYAVIKEG
evaoelg (moAvatepivn, moAlvavOpaxikd, TOAVTPOTLAEVIO,K.O. ).

[Moporioyn ToV TopUTdve TOTOV TUKVOTOV EIVOL 01 TUKVOTEG LETAAAKOV
@OAA®V. ATtotehovvtal and GOAAL xopTIoU 1 TAAGTIKOD LAKOV (Thmog MP 7
MK), mévo oto omoia £yel tomoBetnOel pe dradikacio atpomoinong £va oA
AENTO GTPOUA PLETAAAOV.

X mepintmon Koatd v omoio dnpovpyndet nhektpikdg omvOnpag peta-
&L TOV OTMOUGV HEC® TOV SMAEKTPIKOV, TOTE AOY® TNG Beprokpaciog mov
OVOTTTOOCETOL, Kalyovtotl (EvdvovTal pe T0 0ELYOVo) To LOPLL TOV LETAAAOL
TOV OMGOV GTN TEPLOYT TOL GTIVON PO, LE OTOTELEGLOL VO, UMV DITAPYEL TTLOL
ayOYLUN cVLVOEST HETAED TV OMAMGU®MV KOl VL GTAUATE TO Gotvopevo. O mo-
KVOTNG ONA0ON LETAAMK®DY QUAA®V £XEL TO TAEOVEKTILLO VO AVTOETOVAMVETOL
o€ TEPITTOOT O16TOCNG TOL OINAEKTPIKOV TOV.

O1 TuKvVOTEG YaPTION KOl TAAGTIKOV VALV gykabicTavtal Kuplog o€ diktva
YOUNANG cuyvoTNTOS (.. Yo TN 010pO®OT TOV GLVTEAESTY| 1GYV0G).
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Zynua 4.2.10: Ilvkvotés 16yv0g pe mAaoTikd gl

B) MukvoTéc piKoS KOl KEPUMIKOL TUKVOTESG

O1 TUKVOTEG piKOG XPNOIUOTOI0UV ®G OMNAEKTPIKO LAKO TN pika (kowvn
OVOLLOGT0L TOV HOPUOPVYiD, OPLUKTOV GE LOPPN AETTAOV GKANPAOV POAL®V).

Ot kepopkol TUKVOTESG YPNOLOTOLOVV MG OMAEKTPIKO LAKO AemTovg di-
OKOVG OO KEPUKO DAKO.

INa va petmBei 0 GyKog TV TUKVOTOV aVTdV Kot v ovEndei n xopntikdmto
TOVG akoAovBeital 1 e&ng nébodog:

Ot omucpot draporpdlovtat oe TOAAES PETOAMKES TAAKES TTOV TOTOBETOVVTOL
N wa Tave oy dAAN. Meta&d toug mapepAALeETOL TO SMAEKTPIKO VALKO.
Ot povég mAAKEG GLVOEOVTOL OYMYLLOL LETOED TOVS, O TO VO AKPO TOLG, Kol
oynuatifovv Tov £va 0TAIGHO TOL TLKVOTH, VO 01 QUYEC TAGKEG CLUVOEOVTAL
peta&y toug amd to avtifeto dxpo Tovg Kot oynuatilovy Tov AALO OTAMGLO
oV TukveT (Zy. 4.2.11).
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2yijuo 4.2.11: IIokvartis pe 0mAGHODS ATOTEAOVUEVOVS OO TOIAES PETALAIKES TAAKES (ZynpoTi-

KI] Tapd.otaciy)

Ot kepa kol TUKVOTES KO 01 TVKVOTES pikog kataokevalovtor cuvidwmg
0€ HWKPEG SOOTAGELS Kol TOTOOETOOVTAL GE NAEKTPOVIKG OAOKANPOUEVO KV-
KAOUOTO Kol 68 KUKADUOTO VYNANG GUYVOTITOC.

2ynjpa 4.2.12: ITokvotijg pikag - KePauIKOS TOKVOTHS

v) O1 NAEKTPOLVTIKOL TUKVOTEG

21NV KAOGIKN TOL LOPON 0 NAEKTPOAVTIKOG TUKVMOTNG OMOTEAEITAL OO £Val
HETOAMKO doyelo yepdTo pe dtdAvpa NAeKTPoADTN. O £voc aKpodEKTNG TOV
TUKVOTI GLUVOEETOL LE TO PETAAAKO doyelo. O GALOG aKpOOEKTNG GLUVOLETAL LE

13 —
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Aentd petadikd eOAAa ta omoia etvor epfonticpuéva 6to dtdlvpa. To dinhe-
KTPIKO VAIKO TOV TUKVOTY] AmOTEAEITAL 0O Eva TOAD AETTO TP 0&e1dion
TOV AAOLLVIOV (TTAYOVG HEPIKMOV M) TO OO0 CYNUATICETOL TNV EMPAVELL
10V oAovpviov. Ady® TOL TOAD LKPOD TAYOVS TOL SMNAEKTPIKOD Ol NAEKTPO-
ATIKOT TUKVOTEG EYOVV LEYAAN YOPNTIKOTNTO GE GYECT LE TIC SLOTACELS TOVG,.

271G TEPIOGOTEPEG EPAPUOYES YPNCLLOTOLOVVTOL NAEKTPOAVTIKOT TUKVMTEG
ENpov TOToL, OTTOL 6T BECT] TOL NAEKTPOAVTN VILAPYEL XOUPTL EUTOTICUEVO UE
TOV NAEKTPOAVTN, TO OTO10 TOPEUPAALETAL OVAUEGH GTO LETAAAIKA QOALAL.

Ot nAektporvtiKol TUKVOTEG £x0VV TOMKOTNTE. O 0KPOJEKTNG TOV GLV-
d€eTal e T LETOUAMKA QUAAA elval 0 BeTIKOC (+) TOAOG KOl O OKPOSEKTNG
TOV GUVOEETAL LE TO JOYEID KOt TOV NAEKTPOAVTN 0 apvnTIKOC TOAOG (-). Otav
GLVOEETAL O NAEKTPOAVTIKOC TUKVAOTNG GE NAEKTPIKO KOKAMUO, 0 OETIKOG TOAOG
npénel va cuvoebel otov BeTikd TOAO TG TTNYNG KOL O BLPVITIKOG GTOV OPVITIKO
TOAO TG TYNC. X& avTifeTn TEPITTOOT SNUIOVPYOVVTOL YNUIKES AVTIOPACELS
OV KOTOGTPEPOLY TO AENTO GTPMUO TOV SMMAEKTPIKOD Kol O TUKVAOTIS Ppa-
YOKVKADVETOL.

Katd cuvéneio 0 ToAwpévog NAEKTPOAVTIKOC TUKVMOTNG OEV TPEMEL VO, GUV-
0£eTOL 6€ EVAALAGOONEVT] TAGT, EKTOC oV ANQOEL pépva, doTte 0 BeTIKOG
TOAOG vo. BpiokeTon ThvTo 6€ LYNAOTEPO dLVOLIKS O’ §,TL O APV TIKOG.

Kartaokevdlovtatr Opmg kot NAEKTPOAVTIKOT TUKVOTES YOPIS TOMKOTNTO.
YTOVG TUKVOTES 0VTOVG 0 NAEKTPOAVTNG TapeUPAALETOL AVAUESH GE OVO OO0
HETAAAMKE UALO GTO OTTOT0. GLVOEOVTOL O1 AKPOJEKTEG TOL TLKVMTYH. Kabmg
EVOALAGGETOL 1] TOAMKOTNTA TNG TTNYNG, TO OMAEKTPIKO GTPAOLN TOV 0EELOI0V TOV
netdAlov oymuoatiferor mote 6To £val Kot TOTE 6TO AALO PUALOD. Ol aKPOOEKTEG
ONAd TOL TLKVOTH EVOALAGGOLV TV TOMKOTNTA TOVG, 0KOAOLODVTAG TIg
EVOALOYEG TNG TOAMKOTNTOS TG TTNYNG.

Ext6g amd toug nAEKTPOAVTIKOVE TUKVMOTEG GAOLLVIOL VTTAPYOLY Kol Ot
NAEKTPOAVTIKOL TUKVMOTEG TOVTAAIOV, GTOVG OTOI0VG T LETAAMKA QOAAL €1~
val oo TavTaAlo. O1 mukveTéC avtol £rovv To oTadePT| YOPNTIKOTNTO KOt
KOTAAAUPAVOLY LIKPOTEPO YDPO ATTO TOVG AVTIGTOLYOVG TUKVMTEG AAOVULVIOV,
EYOUV OUMOG PEYOADTEPO KOGTOC.
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Zynua 4.2.13: Hiextpoivtikol mokvotég

4.2,7.2 MeraBAnToi MUKVWTES

Awkpivovtotl og 600 Katnyopieg:

o) MetafAntol TukvmTéc aépog

B) Mukvotég tpipep (trimer)

Ot petafAntol mukvoTtég 0€pog amoteAovVToL omd Kivntd Kol aKivnTo pe-
TOAMKA EAAoUATO KOl EX0VV ¢ SMAEKTPIKO ToV aépa. H ympntikdtntd Toug
petaPdAreTan ovAAOYO [UE TO TUNHO TNG EMPAVELLS TOV KIVITOV EAAGUATOV,

TOV ELGEPYOVTOL OTO KEVH SIOCTHHOTO TOV 6TAEPDV HETOAMKOV EAAGUATOV.
(Zy. 4.2.14)

O1 TUKVOTEG TPIEP OmOTELOVVTOL OO UIKPOVE KEPALKOVS OIOKOVG LE [LE-
TOAAIKY] ETIGTPOGT], O1 OO0 LTOPOVV VO GTPEPOVTOL £TCL, MOTE VO ETUKOL-
Aomtovtan pepikd, oviroya pe ) yovia otpoens. H yovia puBuiletor pe éva
KatoaBiol N xepootpdParo.

"Exouv ikpn yopntikdTnTo Kot yp1neonolovvIol 6To NAEKTPOVIKE KUKADUATO.

Zynua 4.2.14: Metafintog mokvartis aépog
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4.2.8 XapaktnpioTIKa HEYEON MUKVWTWY
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e H ovopootuk) yopnTIKOTNTA 1) OO0 AVAYPAPETOL ETAVO GTOV TUKVMTY

ocuvBwg og PF 1 pF. Ot mukvotéc dlatiBevtal 6To EUmOPLO GE OPIGUEVEC
TIES YOPNTIKOTNTAG, Eival dONANST TUTOTOMUEVOL. ZE TUKVMOTEG UIKPDV
6 TacE®MV TOL TOTOHETOVVTAL GTO NAEKTPOVIKE KUKADULOTO, 1) YOPT-
TIKOTNTO OEV aVayPAQETOL apOUNTIKA OAAG YPMOUOTOLEITON KOOTKOG
YPOUATOV KOl YPOUUDV, OTMG OTIG OUKES OVTICTAGELS.

H avoyn %. Avagépetat otn LEYIOTN ML TOLS EKATO OTOKAION TG TPOLYLLOL-
TIKNG TIUNG TNG YOPNTIKOTNTOS TOV TUKVOTN GE GYECT] LLE TV OVOYPOPOLEV
ovopootikn Tiun. Etvar dgiktng motdtntog tov mukveot. Kopaivetat amd
+1% ¢m¢ kot = 50%, avdAoya pe TNV TOL0TIKY KOTNYOPiol TOV TUKVEOTY).

H ovopaotikn tdon Aertovpyioc. Eivor ) tdon oe V 1 kV mov pmopel
va QapUOLETAL GLVEXDS GTOV TUKVAOTH YWPIG KIVOLVO KOTAGTPOPNS TOV.
Mmopel va avagépetat Eeyopitotd oe cvveyn (DC) kot og evoalhacodevn
téon (AC).

Ta Oeppokpaciokd épra Aertovpyiog Tov TVkvOTY (.Y —40° C émg
+85°C) N n péylot emrpenty) Oeprokpacio Agrtovpyiog Tov.

H opui) avrietaon mov mopovstdlel 0 TuKVOTS, av cuvdedel o ov-
veyn téomn. O 1avikdg Tukvetic Bempeitan wg TEAEI0C LOVOTAG. TNV
TPAYUOTIKOTNTO DITAPYEL TAVTO £VOL TTOAD LUKPO OUIKO PELIL TO OO0
TEPVA PEG amd TO SINAEKTPIKO TOL TVKVOTH. H ouikn avtictaon tov
TUKVOTOV Kopoivetal cuvnomg pnetadd pepikav MQ kot pepikmv (iAdowmv
MQ avaroya pe Tov TOTO TOL TVKVEOTH. TN KPOTEPT OUIKY| avVTioTOON
£YOLV 01 NAEKTPOAVTIKOT TUKVOTES.

O cvvtelesT|g OMOAELAV (EQPO TOL TLKVEOTT). AVOQEPETAL GE 0L G-
YKEKPIUEVT] GLYVOTNTO TOV PEVUATOS GTNV OO0 AEITOVPYEL O TUKVMOTNG
(m.x. 50 Hz, IMHz) kot anotelel HETPO TOV ATOAELDV EVEPYELOG TOV
TUKVOTH Le T popon Bepuomtog (anmireleg Joule) . Oco mo pkpodg
€Vl 0 GLVTEAESTNG AMOAELDV, TOGO UIKPOTEPES Elvar o1 amdAeieg Joule
GTOV TUKVOTY.
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2tov mivaka 4.2.3 mopovstdlovtol yopaKTpIoTiKa LeYEdn TV KuptoTepwV
TOTOV TUKVOTOV.

[IINAKAY 4.2.3. Tumikd yopoktnpotoTikd ouvndicuévov otodepmv TuKVOT®V

B [T | | e optos| vt | Aot
Aertovpyiag oe V Aertovpylag, °C ?
Mikog 1 pF-0.1 pF 50000 150 +0.25 émg +5 > 100 000
Enépyvpng pixog 1 pF-0.1 puF 75000 125 +1 éwg +20 1000
Xoptod 500 pF-50 puF 100000 125 +10 éog +20 100
TToAvotupéviov 500 pF-10 pF 1000 85 +0.5 10000
TToAvavOpaktkcon 0.001-1 pF 600 140 +1 10000
TTohveotépog 5000 pF-10 puF 600 125 +10 10000
Kepapukon
Mukprig &, 1 pF-0.0001 pF 6000 125 +5 wg +20 1000
Meydng €, 100 pF-2.2 pF 100 85 +100 éwg -20 100
Tvoiod 10 pF-0.15 pF 6000 125 +1 éwg +20 >100000
Kevoy 1-5000 pF 60000 85 +5 >100000
Amob/ong evépyetog 0.5-250 pF 50000 100 +10 émg +20 100
Hextpoivtikoi:
Alovpwviov 1 pF-IF 700 85 +100 £wg -20 <l
Tovtoiov 0.001-1000 pF 100 125 +5 émg +20 >1

Inyn: “ETXEIPIAIO HAEKTPONIKHY”, Kaufman-Seidman, Exdooeig TGiol0, 1992

4.2.8 DopTion KAl EKPOPTION TTUKVWTH -ZTAOEPA XpOVOU
2y mapdypago 4.2.1 avapepbnkape 6t @OPTION KoL TNV EKYOPTIGT TOV
mokvet. Ed® Oa eEetdoovpe mo avaivtikd ovtd to otvopevo Kot Bo dode

TAOG UTopel VoL VITOAOYIGTEL 0 YPOVOG TOV ATOLTEITOL Y10 TN POPTION KO TNV
EKQPOPTIOT EVOC TUKVOTY.

10 oy. 4.2.15 @aiveror éva KOkA®UA 6TO 0moio £yovv onpelmdel 1 GLVOAL-

K1 avtiotaon R tov kukAdpatog, £vag mukveotig yopntikomtag C pa mnyn

OCLVEYOVG PEVUATOC NAEKTPEYEPTIKNG dvvouns E kat évag dtokonng.
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Zyfua 4.2.15: Lyguozixy owdraln poprions mokvoty

Me 10 KAeioyo tov dtakdmtn N Tyn 0bel Ta eEAeVOepa NAEKTPOVIA TOV KL-
KAOUATOC, T 0TTO10 KIVOUVTOL 0tO TOV VAL OTAGILO TOV TUKVMOTY] GTOV GALO,
HEC® TNG TNYNG. ZVOCOPELOVTOL £TGL apvNTiKd Ko BeTicd poptia (ioa kat’
ATOAVTOV TIUT) GTOVG dVO OTAGHOVS TOV TUKVOT.

Mo amotefolv To TPAOTU NAEKTPOVIO GTOV APVNTIKO OTAGUO, TO ETOUEVOL
NAEKTPOVIA EYOVV VO OVTILETOTIGOVV TNV OTOCTIKY SVVAUN TOV AGKOVV TaL
OLYKEVTPOUEVO NAEKTPOVIO 6TOV OTAMGUO. Meldvetan emopévmg o puOuog
PONG TV NAEKTPOVI®OV LE TNV TAPOSO TOL YPOVOUL.

[MoapdAinia, Loyw ™ andBeong Tov poptiov 1 tdomn petald TV omAL-
opmv 1oV Tokveti U = Q / C avéavertal, adlld pe 6Ao Kot o apyd pubuo,
vt eEakolovBovv pev va Tpootifevtal optio 6Tov omAMoUO, aAAG OAO Kot
Myotepa kaOe popd.

210 oyfuo 4.2.16 mapovoidletar n tdon U, ¢ mpog to xpovo t.
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Lyipa 4.2.16: Awypappo tis tdons U, og mpog o ypove. O dSovag tov ypovov Exel fabuoioyn-

Oci o€ aTabepés ypovoo T

To w60 ypryopa Ba poptiotel 0 TukvmTG €opTdTol Amd dVO TOPAYOVTES:

® oo To EUTOIN TOL GVVAVTOVV T NAEKTPOVIA GTO OPOLO TOVG, dNAdN
TNV GuvoAKn avtiotaon R tov kukAdpatog.

® amd 10 PéEYIeTO aplipd nAekTpoviov (MAEKTPIKOV QopTiwV) Tov uropet
va amodnkedoel 0 OTAMGHOC, dnAadn T yowpnTKOTNTA C TOL TLKVOTY.

To péyebog mov cuvovalel avtovg Tovg Tapdyovtes (R kol C) ovopdaleton
ota0epd xpOvoL T Kot PETPLETAL OE S:

- Movéda s (dgvtepoiento)®

Ooco peyardtepn eivar 1 otabepd xpOVOL TOL KUKAMUOTOG, TOGO TTLO OPYY|
elval 1 OPTIOTN TOV TUKVOTY).

@ Zpueiwon: To éu o yvduevo R C éyet diaotdoeig ypdvou t amodeucvietal ebkolo. av Béoovue:
R = U/ I (vduog tov Ohm) xou
C = Q/ U (oprouoc ywpnuikotnrag)

Onote: R-C=(U/D)-(Q/U)=0Q/1

AlAé: Q /1 =t (opioudg g Eviaons tov pevuatos)

319 —



[Ipénetl va onpetwbet 6t akdun K1 av 0gv vIApyEL avTioTdtng R 6to K-
KAOUO, VTAPYEL 1| TOAD HIKPY| OVTIGTACT TOV AYyOYADV, ETOUEVOS UTOPEL va
VTOAOYIOTEL TAVTOTE KATOl0 6TafEPE XPOVOUL T.

Av BaBporoyncovpe v KAipaKa Tov ypoévou t oe oTabepég xpovov T (Xy.
4.2.16), maipvoope Tic €ENg TéS Yo to Adyo Uc /E:

Iivaxac 4.2.4

0 0
It 0,632
21 0,865
31 0,951
41 0,981
51 0.993

Oe®pPNTIKG, GOUPWVO, LE TN HOPPT TNG KaumuANg, N taon U, ota dkpa Tov
mokvet Ba yivel ion pe v niextpeyeptikn dvvaun g tnyns E og anepo
yxpoévo. Ipaxktikd avtd Ba cupPel og ypovikd ddotnoe ico pe 5t.

IMa 10 pevpa mov drappéet To KOKA®UA KATA TN QOPTIOT TOV TUKVAOTH,
ocupemva pe tov 2° kavova tov Kipyop éxovpe ) oyxéon:

E-U,

E=1-R+U =07 I=
C
Me 10 KAgloO TOL S10KOTTN 1| TACT OTU AKPO TOV TVKVOTI Eivol

U, = 0 onote t0 apycd pedpa eivar Iy = % (Zy. 4.2.17).




Zyijua 4.2.17: Aiaypaupc TG EVTOGHS TOV PEVUATOS POPTIGHS TOV TVKVOTI (IS TPOS TO XPOVO

Kobmg poptiCetar o mukvethg kot avéavetar n taon U , to pevua I oreda-

Ka paroverar. livetar ico pe pndév, 6tav n taon U, yiver ion pe v téon g
myns E. @sopntikd avtd yivetar og ypovo GmEPO, TPOKTIKE GE YpOVO 160 UE ST.

[Mivaxac. 4.2.5

E
0 IO - E
1t 0,368. 1
21 0,135.1
31 0,049. 1
41 0,019.1
51 0,007. 1

Ex@option Tov rvkve T

Otoav o1 oMo ol evOc PopTIGUEVOD TUKVAOTH eVOBoHV LETOED TOVG HE Evay

ayoyd péom pog avtiotaons R, tote Bo cupPet ek@option tov mokvet (Zy

42.18).
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HAEKTPOTEXNIA

Zynua 4.2.18: Expdption mokvorti

Me 1o Kheioyo Tov SoKOTT TO KOKA®UO dtappéetat amd peda T0 0moio
dtvetar amd ™ oyéon:

I — UO 4 oz r ,
= ? , OTTOV U0 N APYIKT TOOT OTA OKPOA TOV TTUKVATT

Me 1t 61000 TOVL PELHOTOC LELDVOVTOL GTAOIOKE TO NAEKTPIKA POPTIO. GTOVG
OTAMGHODG TOV TUKVOTH Kot ETOUEVMG Ko ) Tdon U, ota dkpa Tov Tokve
KoOADG Kot TO pEVLLA TOV JLPPEEL TO KOKAMLOL.

210 (Zy 4.2.19) mapovoialetar n petafoin g tdong U, ota dkpo Tov
TUKVOT KaBdG Kot 1 petafoirn tov pevpotog I mov dtappéet 1o KOKA®UO ¢
TPOG TO YPOVO.

AOY® TOL PALVOUEVOL TNG EKQOPTIONG, YPELALETOL HEYUAN TPOGOYN OTOV
YEPLONAOTE TUKVOTEC.

Agv mpémetl vo ayyi&ovpe €var KOKA®UO LE YOPNTIKOTNTO KON KOl LET
TO GVOLYHOL TOV SLOKOTTT), YIOTL VITAPYEL KIVOLUVOG VL EKPOPTIGTEL O TUKVMOTNG
HEG® TOV CAOMOTOG LLOG KO VO oG TTPOKOAEGEL NAEKTPOTTANEiaL.
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2ynpa 4.2.19: Taon kai pebpo katd THY EKPOPTICH TOV TVKVOTI

Onwg Kot Katd T eOpTIoT, £TGL KO KOTE TNV EKQOPTIOT] TOV TUKVAOTY| Ol
KaumOAeg g Tdong U, kot tov pedpatog I £xovv Ty 181k HLopen Tov oY.
4.2.19 ka1 n toyOvTNTO HETAPOANG TOL PaVOREVOL e€apTdTat omd TN oTadepd
xpOvov 1=R-C 100 KUKADOUATOG.

Av 6t Béom ¢ (otabepng) avtictaong R torobetnOel o petafint ovti-
otaon (Vo TOTEVOLOUETPO) TOTE UTOPOVLLE VO, LETABAAOVLE TN GTABEPH YPOVOL
TOL KUKAMUATOS KOt 1 anTd TOV TPOTO VoL KAOVGTEPTIGOVLLE 1) VAL EMGTEVCOVE
™V €KeOpTIoN ToL TVKVOTH. H dtdtaén avt €xet epappoyn otovg puOuiloue-
VOUG YPOVOIIOKOTTEG, TOV SLKOTTOVV TN AELTOVPYIO EVOG KUKAMUOTOG LETE

oo TAPOOO KATOLOL YPOVIKOV OLOGTHLOTOG.



HAEKTPOTEXNIA

Avake@aAaiwon

® 'Evoc mukveg amotedeital amd oV0 aydyo cmpoto torofetnuéva to

€va Kovtd 6to GALO, HETOED TV 0TolV TaPEUPAAAETOL LOVOTIKO VAIKO.

o Xwpntkotnta C evog mukvmt| ovopdletal o 6tadepdg AOYog Tov poptiov

Q mov givar amoOnkevVIEVO GTOV TLKVOTN, Ot TG Taong U mov emkpatel
GTO AKPO TOV.

® AMAeKTPIKN avTOY 1 VTOYN TOV SNAEKTPLKOD, OvoudleTon N HEYIOTN

TIUN NG €VTOOTG TOV NAEKTPIKOV TTediov, TV omoio avTEXEL £VaL LOVOTIKO
VMKO Y®pig va, S100TAoTEL.

e Kotd v mapdAinin cuvoecOAOYIN TUKVAOTAOV 1IGYVEL:

Cok - C1+C2+C3
11 1 1

e Kartd ) cvvdeoporoyia oelpds woyvet: — = —+—+—

Co G G G

® O1 mukveTéC dlaxkpivovial 6€ 6Tafepods TUKVOTEG Kot LETABANTOVS V-

Kvotég. Ot Kupldtepot TOTOL 6TafEPOV £lval 01 TVKVMOTEG XOLPTIOD, OL
TUKVOTEG TAAGTIKMOV GUAA®V, 01 TUKVOTEG UIKOC, 01 KEPOUIKOT TUKVOTES
K0l 01 NAEKTPOAVTIKOL TUKVMTEC. XTOVG HETAPANTOVG TUKVOTEG OVI|KOVY
o1 petafPAnTol TuKkvmTES aEPOG KoL TO TPIUEP.

® H ypovikn didpreta TG @OPTIONG KOL TNG EKPOPTIONG TOV TUKVOTOV

kaBopiletar and ™ otabepd xpoévov T =R - C 00 KLKAGUOTOC.

Nivakag ZuppoAwv ka1 Movadwv

Xopporo Movada
XopnTikotnTo C F (®apdvt)
AmAektpikn otabepd E=¢g," ¢ F/m

Epwrioeig
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1. Tt evvoolpe Otav Aépe OTL EVOG TUKVMTNG EYEL LEYOADTEPT] YOPNTIKOTITAL

oo £vav GAlo;




2.

TO HAEKTPIKO MEAIO - MYKNQTEX

Tt Ba cvpPet ot yopNTIKOTTO EVOG TUKVOTN 0EPOC, av 6T BEon Tov
aépo. tonobeticovpe piko pe oxetikn Smiektpikh otabepd & = 6;

3. A6 molovg Topdyovtes e€opTaTOL 1 XOPNTIKOTNTA EVOS EMMEOOV TUKVOTN;

10.

11

. ATNPOVTAG GLVOESEUEVO GTNV NAEKTPIKN TNYN €Va EMMESO TLKVAOTH

aépog, OUTANGLALOVLLE TNV ATOCTOCT T®V OTAIGUAOV ToL. Tt Ba cupPet:
L) OTN YOPNTIKOTNTA TOV;

) oto poptio ToVL;

Y) TNV TAGCT TOL;

d) 0NV £VTaoT TOV NAEKTPIKOV TEGIOV GTO O1AKEVO TV OTAICUDV TOV;

. Amocuvdéopie Evay EMIMESO TLKVOTN 0EPOC OO TNV NAEKTPIKN TTNYY| Kol

ATNPAOVTAG TOV POPTIGHEVO, SIMAAGIALOVIE TNV OTOGTAGT) TOV OTAIGUMV
tov. Tt Ba cupfPet:

o) GTN YOPNTIKOTNTA TOV;
) oto poptio ToVL;
Y) TNV TAGCT TOL;

d) oTNV £VTaoT TOV NAEKTPIKOV TEGIOV GTO OLAKEVO TV OTAGU®DV TOV;

. TTow oxéon pog 6iver Tv oAk (1IG0dVVOUN ) YOPNTIKOTNTO KATH T GUV-

OE0T TOV TUKVAOTAOV GE GEPA KOt TOL0L KOTE TNV TapIAANAnN cOvdeoN;

. Z€& ol oo TIG dVO GLVOEGELS, OE GEPA 1| TAPAAANAQ, Ol GLVOESEUEVOL

TUKVOTEG £(OVV GTOVG OTAIGLOVS TOVG TO 1010 POPTIO Kot G€ IOl TNV 1010
Thon;

. AwBétovpe 600 OPOLOVG TVKVMOTEG TOVS OTTO10VG GUVOEOVLE O) GE GEPA

Kat B) mapdiinha. e moto omd Tig 6o cuvdésels (a) N (B) n C, elvan
HkpoTepN;

. Ty mpémel va mpocéyovpie Katd tn 6OVOEST) EVOG TOAMUEVOL NAEKTPOAD-

TIKOU TUKVOTY);

Noa ava@épete ToOVG KLPLOTEPOLS THTTOVS GTUOEPDOV KOl LETAPANTOV TTV-
KVOTOV.

. [ati o1 nAextpoivTiKol TUKVOTEG £XOVV HEYAAN YOPNTIKOTNTO,
12.

210 KOKA®UO EKPOPTIONG EVOG TUKVAOTN OVTIKAIIGTOVUE TNV OVTIGTAOT
R pe pila @i dimddotag tyune. Iog Oa ennpeactel o ypdvog exkpdpTiong
TOL TUKVOTY);
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Aoknoeig

—— 326

1."Evag mokvetg yopntikottog 2uF eoptiCetar pe taon 220V. Tlowo sivon

10 Qoptio kdBe oMoV TOV;
(Am. 9,1 mC)

. Tukve g €xet yopntikdtta 25uF. Tlowa tdon emkpatel petald tov

OTAMGL®V TOV, av To eoptio tov givar Q = 0,5mC;
(Am. 20 V)

.Evag eninedoc mukvotng éxet omAiopode pe eufadov S = 10cm? H and-

OTAOT HETAED TV OMMGUAOV Tov gival d = Imm Kot 10 SAEKTPIKO TOV
HOVOTIKO AGOL oxeTikg diexTpikig otabepdg € = 2. No vroroyiotei n
YOPNTIKOTNTO TOV TUKVOTY).

(Am. 4,4x10°°F = 4,4 pF)

. Abo dpotor mukvetég yopntikotntag C=2uF cvvocovtat: o) o€ oelpd Kot

B) mapdAinia. No vwoloylotel 1 160d0VVOUN YOPNTIKOTNTE TOVS GTIG dVO
TEPUTTAGELC.

(Am. o) 1uF, B) 4uF)

. No anodeifete 0T | OAMKY| YOPNTIKOTNTO V TUKVOTOV 101G Y0P TIKOTNTOG

C mov cuvééovtan o€ oe1pd, divetar amd ™ oyéon C,=C/v.

. Tpeig mukvetég pe ywpntikdémra C, = InF, C, = 4nF xau C, = 5nF cvv-

déovtat mopdAinia og nyn tdong 200V. No vrroAoyiotovv:
o) 1 Téon oto dKpo KABe TuKVOTY
B) N w6odvvaun yopnTIKOTNTL
Y) TO OPTiO KAOE TLKVOTY|
(Am. o) 200V B) 10nF y) Q,=0,2uC, Q,=0,8uC, Q,=1uC)

. 21 cvvégoporoyio tov oyfuoatog C =6uF kor C,=14pF. To optio otov

mokvot) C, uetpinke kot Bpébnke Q =ImC.
Na Bpebein taon U oo dkpa g anyfg kar ot taoelg U, kon U, oto dkpa
TOV TUKVOTOV.




(Am. U=238V, U =167V, U,=71V)

8. Tpeig mukvotég C =4uF, C,= 6uF kar C,.=2uF cuvééovtal 0nmg 610 oy,
ota dkpa myng X.P. taong 220V. Na Bpebovv:
a) H 1odbvaun yopntodmto tov 3 Tokveotov

B) H tdom kot o goptio kGbe TuKvmOT)

(ATt. @) 4,44F B) U =132V, Q,=528uC, U,=88V, Q,=528uC, U,=220V,
Q,=440uC)
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ENAAAAZZOMENO PEYMA (A.C)

Evornra 5.1
EvaAAaooopevo peupa (AC)

“A1dakTikoi oTo)O!1”

Me tn pelétny Ting evoTnTas avtis o1 ualdntés Oa civai os Oéon:

® va avayvwpilovy kol vo veloYilovy To. YopPOoKTHPIOTIKG UEYEDN TOD EVOA-

A0GGOUEVOD pEbUATOG.
® va KATAY0OoVY T0V TPOTO TOPAYDYHS TOV EVOALOGTOUEVOD PEVUATOG.

® va wpochitovy Kai va apaipovy evallacooueve usyédn ue t fonbeia

OLOVOOUATWDV.

® va Eexwpilovy couPasIKG PEDUATO. KOL PEDUOTO, UE OLAPOPE PATTG.



HAEKTPOTEXNIA

5.1.1. MerafarAopeva ka1 evaAAaooopeva pevpara

Katd ™ @dption evdg mukvot (oyfua 4.2.15) semotdcape 6Tt T0 peLLLQ
dev mapapével otafepd oAl Eekvd amd o pEyot Tun (vapén eoptiong)
KOl LELOVETOL PEYXPL Vo undevioTel (téhog poptiong). To id10 axpimg cupPaivet
KO KATO TNV EKQOPTICT) TOL TUKVAOTY| LE TN S1pOpA OTL 1] OPE TOL PEVILOTOG
etvon avtifetn and exeivn katd T EOPTION.

[Tapatnpovpe Aomdv 6Tt VTAPYOLY PELUATA, TO. OTTOT0L LETAPAALOVTOL MG
TPOG TO YPOVO G€ avTifEoN e TOL GLVEYT PELLATA, TO OTTOT0, OGS EYOVUE OEL,
napopévouy otabepd.

Yrdpyet Lomov 1 avaykn PeATng TETomy pevpdtov, ov okepbel kaveic 0T,
N TEPIGGATEPT NAEKTPIKT EVEPYELD SLOVELETAL [LE TN LOPPT LETAPAAAOUEVOV
(ko €101KOTEPQ EVOAAOGGOUEVMV) PEVUATMV GTO OTITLOL, GTO EPYOCTACL KTA.

U Metapariopevo ovopdletor 1o pedpa, Tov 0oiov 1 £vraon M 1
@opa, 1 kot 1o 50 pali petafarirlovror ®g TPOS TO YPOVvo.

1o oynua 5.1.1 gaivovtan d1dpopeg LOpPES HETOPAALOLEVOL PEOUATOG.
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ENAAAAZZOMENO PEYMA (A.C)

Zynua 5.1.1. Metafalioueve pevpata

O H twpn ¢ évraong evog petafahiopevov peopaTog 6€ KATOLN YPOVL-
K1 otiypn] ovopaleTon oTrypaio Ty g évraong kot copfoiileTan

pe To ypappa i.

Edv amd po dtatopn evog aywyol diépyeton mocdtta poptiov AQ ce va
TOAD LIKPO YPOVIKO dtaoTtnpa At, cCOLP®VO PE TOV OpIoUd TG EVTOONG MAE-
KTPIKOU PEVUATOC, ] CTLYOi0 £VTOOT) TN POVIKY oTiyun| t etvat:

S8 ———




HAEKTPOTEXNIA

.- AQ (5.1.1)
At

Mia kotnyopio LETOPOALOUEVOV PEVUATOV LE OLOUTEPT) TPOKTIKT OTLLOGTN
elval o Aeyopeva TEPLOOIKA pEdpATA.

[No va katavorcovpe v €vvolo ToV TEPLOOKOD PEVUATOS 0G TPOGTOON-
oOVUE VO EENYNOOVUE TN AELTOVPYIO TOL KUKADUOTOS TOV PAIVETOL GTO GO
5.1.2, 6mov 1t ypovikn otypn t = 0 o dwakomtng & Ppicketor ot BEon X Kot
apov apapeivet yio xpovo 0,1s petaxiveitor otn BEon y dmov mapapévet Kot
oA Yo xpovo 0,1s kot petaxkiveitor ek véov ot Béomn X K.0.K.

Zyijpa 5.1.2. Kokiopa napaymyis meplooikov pevuatos

To ypovikd drdotna Katd 10 omoio o dakdnTNg Ppicketal otn Béon x, 1
avtictaon tov 20Q doppéetor and pedpa I =100/20=5A (oyfjua 5.1.3.0).

To ypoviko ddotnua Katd T0 0omoio o dtakoTTNG PpickeTon ot BEon y, N
avtiotaon tov 20Q2 dtappéetar omd pedua Iy=50/20=2,5A (oymua 5.1.3.8).
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ENAAAAZZOMENO PEYMA (A.C)

Zyjpa 5.1.3.

To pawvopevo avtd emovorappavetor kébe 0,2s e ATOTEAEGLO TO PEVLLLO
OV SLOPPEEL TNV AVTIGTACT] VO TOPOVGIALEL T LOPPY| TOVL oYNHoTog 5.1.4.

2y 5.1.4. Pebpa oty avrictocl tov eyjuaros 5.1.2

[Mopoampadvtag ™ Ypagikn Topactact Tov oynuatog 5.1.4 PAémovpe 6t ot
oTrypaieg TYHES Tov pedpatog eravorapupdvovton kébe 0,2s. Tétola pedparta
ovopalovtol TEPLOSIKA.

S8 ———



HAEKTPOTEXNIA

Enopévoc:
U IMeprodiko peovpa ovopdleror To perafairiopevo pedpa, Tov 0moiov
o1 oTIypaies TIRES ETavarlapfavovtol o€ (60 Kot O1000) LKA YPOVIKA

owotTipaTo.

Xmyv avtife mepintwon 10 pedo OVOUALETOL OTEPLOOIKO.

Zynua 5.1.5. Ilep1odiko ka1 amepiodiko pevpua

4 To Tpfqpa TG TEPLOSIKNG PETAPAALOPEVIS KONOTOROPPTS, TO OTTOI0
gmavoioppaveror, ovopaletar KOKAOG, T0 O€ YPOVIKO SLACTINO. TOV
OTOLTELTAL, Y10 VO OLOKANP@OEL évag KUKAOG, ovopaletar mepiodog,
ovuporiletar o€ pe to ypappo T kKo peTpréton o¢ s.

2yijpa 5.1.6. Iepiodog, kvKA0G TEPLOOKOD PEVHATOS
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ENAAAAZZOMENO PEYMA (A.C)

'Etot, avagepopevol 6to KOKAmpo tov oyfuotog 5.1.2 tapatnpodpue 6t
nepiodog Tov pevpartog eivan T = 0,2s, apov £vag KOKAOG OAOKANPOVETOL GE
xpovo 0,2s.

U To mAi00¢ TV KOKA®V 611 povada Tov ypovov ( dOni. o€ 1s ) ovo-
RaCeTar ovyvOTNTO TOL TEPLOOIKOV PEVNRATOS Ko cvpfoiileTon pe
70 Ypappa f.

Movéda pétpnong g cvyvotrag eivon to Hertz ( Hz ) IHz=/s:

[MoAamAdsio avtg TG povadag sivor Ta e€ng:

10° Hz = 1 KHz (KiloHertz)

10° Hz = 1 MHz (MegaHertz)

10° Hz = 1 GHz (GigaHertz)

Evdeiktikd avapépovpe TepLoyES GLYVOTNTOV GE O18POPOLS TOUELS EQap-
Hoyng :

Aiktva Tapoyng nhektpikng evépysog 50 Hz 1 60 Hz

Enayoyum 0éppavon 50 Hz péypr 4 MHz
Evouppoatn miemkowovio 25 Hz péypr 12 MHz
AcvVppotn TAemikovavio 10 KHz péyp1 40 GHz

Avapepdpevol Kot TaAl 6to KOKA®UO ToL oYnuatog 5.1.2 mapatnpodpe
O0TL M ovyvoOTNTO TOL PedpaTOg etvarl f =5 Hz, apod og ypovo 1s to pedua
0AOKANPOVEL 5 KOKAOVG.

H mepiodog (T) ko 1 cvuyvotnta (f) evog meptodikolh pevpatog eivar peyedn
avTioTpoPa, SNANON:

f= kou T=-— (512)
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HAEKTPOTEXNIA

Mio kotnyopio TEPLOSIKMV PEVUATOV TOV XPNGUYLOTOLOVVTOL ELPVTATU GTNV
TPAcn eivor To AeyOUEVO EVOALAGGONEVE, PEONATO.

INo va katovorcovpe v £vvola Tov EVOAAAGGOUEVOL PEVLLOITOC OG TTPO-
omancovue vo ENYNOOLLE TN AETOVPYIO TOV KUKAMDUATOS TOV POIVETOL GTO
oymua 5.1.7, émov 1t ypovikn otiypn t = 0 o draxdénng & Ppiokeral ot Béom x,
Kot apov mapapeivel yua ypovo 0,1s, petakiveiton otn 06on y, 6mov mapapével
Kol TaA Yo xpovo 0,1s ko petakiveiton €k véov otn B€on X K.0.K.

2yjpa 5.1.7. Kokdopa wapaywyis evairoacoousvov peouarog

To ypovikd doTnue Katd To 0oio 0 dlaKOTTNG Ppioketal ot BEon x, N
avtictoon Tov 20Q dwppéetorl and pedpa I =100/20=5A (oyfpa 5.1.8.0).

To ypovikd dtdotnpa Katd T0 0moio o dtokdmTng Ppioketal otn 0o y,
N avtiotaon tov 20Q dwuppéeTat amd pgvpa Iy=lOO/20=5A avtifeTng Opmg
@opdg amd to Tponyovuevo (oynua 5.1.8.8).
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Zynpa 5.1.8.

To pawvopevo avtd emovorappdvetor kdbe 0,2s e ATOTEAEGLO TO PEVLLLO
TOV OlLPPEEL TNV AVTIGTACN VO TOPOVGLALEL T HopPT) TOL oynpatog 5.1.9.

2ynpa 5.1.9. Pebpa oty avtieracy tov cyijuoros 5.1.7

[Mopatnpdvrog T Ypoekn tapdotacn Tov oyfuatog 5.1.9 PAérovue o1t
wpdKerToL Yo TEPLodo pevpa pe mepiodo T = 0,2s kat cuyvotnta f =5 Hz
(6mwg katl 1o pedpa ToLV KVKA®UATOG 6To oynua 5.1.2). EmurAéov dpmg, to

SSO———
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QopTio TOL pETAKIVEITAL TPOG TN o KOTEHOBVVGT 6TV TPAOTN NmePiodo eivar
Q=1 -T/2=5-0,1=0,5 Cb ko1 1codton pe 10 goptio mov petakiveital Tpog Ty
avtifetn katevbuvon ot dedTepn NumePiodo, To omoio tvar Qy:Iy-T/2=5-O,I=O,5
Cb. Avt 1 W0t yopaktpilel T TEPLOOIKO PELLO MG EVAALAGGONEVO.

Enopévog:

U Evolhocoopevo peopo. ovopdaleToL 10 TEPLOGIKO PEVUA, GTO 0TTOL0
70 PopTio WOV peTaKiveiTar TPog TN pio KatevBuvvon givor ico pe
TO (POPTIO TOV PETUKIVEITOL TPOS TNV GVTIOETN 6TO drdoTnpa oG
TEPLOOOV.

H mo omovdaio popen eVOALAGGOUEVOL PEVILATOC TOL XPNCLOTOLEITAL
gupLTOTO GTNV TTPAEN, EIVOL TO UITOVIKO EVUOAALAGGONEVO PEVNO, GTO OO0
N €vtaon Tov pevpaTog (oTtypiaio) HeTAPAALETOL XPOVIKE COLPOVA LE TNV
Nuroviky kaumHAn (oynua 5.1.10).

Zynpa 5.1.10. Hurroviké evailaceiuevo pevpa i=I nquwt
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Hapopdvrag o oynpa 5.1.10 PrAémovpe ot

Katd tic ypovikég otrypég t =0, T/2, T to pgopa undeviletar evad Katd T1g
ypovikég otrypég t = T/4, 3T/4 maipvet T péyrot tipn (BTiKn Kot apvnTikn
avtiototya). Avti 1 LETABOAN TOV PEVUATOC YOPAKTNPILETOL MG ULTOVIKN.

Hutovikég petaforéc mapoatnpodviot 6€ TOAAG QUGIKA QOIVOUEVQ, T.Y. M
TOYVTNTO EVOC EKKPEUOVS TOV eKTELEL TAAAVT®OON (AVTO TPOGEYYIGTIKA TTOPL-
OTAVEL .. TNV TOYVTNTO LE TNV OToiol £Vl Tondi KIVEITOL GE L0l POV IEVT
KovV1aL).

H nAextpikn evépyeto mapEyetonr GNUEPE LTO LOPPT] NULTOVIKOD EVOALUGC-
COUEVOL PEVUOTOG. AVTO OPEIAETOL GTO TAEOVEKTLOTA TTOV TOPOVGLALEL M
TAPAY®YN, 1 LETAPOPA Kot 1 dtovoun tov. Katd cuvéneio kot ot nhektpt-
KEG GLOKEVEG E1VOL KATOGKEVUGUEVEG LUE TPOTO DGTE VAL TPOPOSOTOVVTAL LE
evaArlaooopevo peopa. H emdoyn, n xpnomn Kot n kotavonon g Asttovpyiog
TOVG TPOVTOOETEL TN YVADGCT TOV VOU®V TOL EVOALAGGOUEVOD PEVUOTOS KO
™G EVOALAGGOUEVNG TAGTC.

2tV avtifetn mepintwon 1o pedpa ovopdletal pkTo Kot gival dfpoiopo
EVOG EVOALUGGOEVOL KOl EVOG GLVEYOVG PEVLLOTOG [LE OMOTEALEGLOL TO POPTIO
TOL LETOKIVEITOL TTPOG TN Lo KotevBuven va unv givor 6o pe 1o poptio mov
petaxwveitol Tpog v avtifetn katehBvvon 6to S1doTnpa Hog TEPLOSoV.

Zyipna 5.1.11. Mukté pedpa
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5.1.2. Mapaywyn nuITOVIKOU EVAAAAOTOHEVOU PEUHATOS - NUITOVIKIG
evaAAaocoopevng Taong

Ot évvoteg TG HOyvNTIKNG pONG KO TNG ETAYOUEVNG TAOMG, Ol OTTOTEG OvaL-
TTOYXONKOV GE TPOTNYOVEVO KEQPAALN, EIVOL OTOPAITNTES Y10 TV KOTOVONOT|
NG TOPAY®YTG NLUTOVIKOD EVOAAAGGOEVOD PEVLATOC.

H napoywyn nurovikod evaAracGOUEVOL peOUOTOS YIVETOL LE YEVVITPLEG
EVOALOGGOUEVOV PEVUATOC, OTLG OTOIEG 1) TEPLGTPOPT] TOVL TAAIGTIOV (dPOUER)
dotdoemv a,b kot epuPfadod S=ab péca oto payvnTikd medio Tov oTATN,
npokoiel petafoin e poyvntikng pong A® 610 TAaiG10, LE ATOTEAEGA VO
eneaviCetar HEA ota dxpa tov, | omoia eivot evoALAGGOUEVT KO OVAAOYT
LE TNV To0TNTO TEPICTPOPNS TOL TAULGIOV.

To oynua 5.1.12 deiyver v apyn Aettovpylog (og yevwiTplog EVOAALAGGO-
pevov pevpatog (yevvnprog AC).

Zynua 5.1.12. Apyij Aertovpyiag yevvijtpiag AC
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Edv 10 mhaicto amoteleitor and N oneipeg kot mepiotpépeton pe otabepn
YOVIOKT TaxOTNTO O, HECH GTO PLayvnTIKO Tedio (HoryvnTikng emaywyns B), n
petaforidpuevn pon péoa and to TAaictlo givat:

® = B-S-cuvp = B:(a'b)-cuve (5.1.3)

Omov @: M Yovia petabd e Katehivvong TOV HLoyVNTIKOV YPOUU®Y Kot TNG
Kka0etng evbeiog oTo TEPIOTPEPOEVO TAOIG1O.

Me 10V 0p0 YOVIEKN TOOTNTA EVVOOLLE T YOVio TOV dloypAPEL TO TE-
PLOTPEPOUEVO TAOUG10 GE Xpdvo 1s. Me Bdomn avtd, | yovia ¢ mov dtoypapet
o€ XPOVO t givan TpoYavdg ¢ = mt.

Eneon ¢ = ot, n oxéon ( 5.1.3 ) maipvel ) popen:
® = B-a-b-cuvot (5.1.4)

Me gpappoyn tov vopov enaywyns (vopog Faraday) amodeikvieton 6t
avantvoocopevn HEA givat:

E =E muwt (5.1.5)
6mov E, = B+(a-b))N-o=B-S-N- o

Edv to mlaicio cuvoebel pe éva opukd eoprtio (R), n évraon tov pgvpatog
oL SLaPPEEL TO KAEIGTO KOKADUO Elvat:

1=—=———=Inuot (5.1.6)

E
6mov 1, = =2
R
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5.1.3. EVaAAaoOOpEVO PEUHA KAl XAPAKTNPIOTIKA HEYEON TOU

‘Eva nuitovikd evaliaccdpevo pevpa Bo avagépetol 6to ENG G EVUALAG-
GONEVO PEVNO KOL 1] LOPPT) TOV Efvat:

. 21
1= 1,nue = I,nuwt = I ;nu2nft = Io-nu?t (5.1.7)

omov:

I: oTiypaio évtact, dSnAadn n £VTacT TOL PEVUATOC GE TUYAIN YPOVIKN
otuyun t.

[, ThéTog, SnAadn N péYloTn TN TG EVTOONG TOL PEVUNTOG.

T: mepiodog, dNAON 0 XPOVOG TOL ATOLTEITOL Y10 Lol OAOKAN P LETOSOAN
NG €VTaoNG TOL PELLATOG (Y10 VoL OALOKANP®OEL £vag KOKAOG).

f: cuyvoTa, dnAadn o apBudc v KOKA®Y 6T Hovado Tov xpovou (uo-
vaoa cuyvotrog to 1Hz = 1 kbhkhog / S)

o = 2xf: koKl cvyvomta (povadoa to 1 rad/s)

¢ = ot: otiypaio eacn, dNAadn 1 yovio oe opiopévn ypovikn otryun t.

H xuxdaxn cuyvotnta o etvol 1 Yoviokn ToydTnTa L TV 0noio TePIeTPEPE-
TOL TO TAOIGLO Y10l TNV TOPOYWYT EVOAAUGTOUEVOL PEVUATOG, OTWS OVOADETOL
oV Tophypago 5.1.2, Snhadn n yovia o oxtivia 1 o€ poipes (¢, = 21/ 360 ¢°)
Tov dlaypaeel avtd og ypdvo 1S. Eneidn og, o ypoévo T 10 mAaicto Kavel pua
AP TEPLoTpoPn] (dnAadn yovia 27 rad) copnepaivoops 6tL og ypovo 1s
dwaypopet yovio 27t/T rad.

Apamzz—HZZT[-lzmIf
T T

H otypaia @don ¢ etvar | yovia mov dtaypdeet To mhaicto o€ xpovo t kot
EMOUEVOG diveTar omd TN oyéon ¢ = ot, APV TO ©® TAPICTAVEL TN SLYPAPOUEVT
yYovia 6T povéda Tov xpovov.
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<@ Maparipnon
® To evoAAOGGOUEVO PEVUA EVaL OLVATOV VO OTOKTA TNV TN UNOEV (KaTd
™ OeTicn Qopd) Kar 6€ pioL GAAN YPOVIKY GTIYUT LY. G M0 Ywvia ¢, Tptv
and ot =0.

2TV mepInTmon auTn divetot amod T oyéon :
1= I nuotte,), 6mov ¢: eivar n apyikn edon

KoL 1] YPOQIKN Tapdctact eoivetal oto oynua 5.1.13.

Lyipa 5.1.13. Evaiiacoduevo pebua pe apyixij pdcn ¢,
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5.1.4. EvaAAaooOpEVN TAON KAl XAPAKTNPIOTIKA HEYEON TNG

Mia nuitovikr| evoiiacoopevn taon Ba avaeépetal 6to ENg ©G EVOALAG-
oopevn Tdon Kot 1 popoen g elvat:

U= Uynug = Ugnuet = Unu2nft = Uor]pz?nt (5.1.8)

omov:
u: oTiypaio Taon, SnAadn 1 Ton o OPIoUEVT] XPOVIKT oTUyuN t.
U,: mAdtog, dnradf n uéyiotn tiun g Taong.
T: mepiodog, OnAadn o xpOvog Tov amonteiTol Yo vo, OAOKANPmOET Evag
KOKAOG.

f, ®, ¢: OTOS OKPPDOG Kol GTO EVOALAGGOUEVO PEVLLAL.

H ypogwn| ntapdotoon g evariacoopevns taong eaivetotl oto oynua 5.1.14:

Zyijpa 5.1.14. Evailaceduevy tdon
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<@ Maparipnon

® H evoliaocoopevn téon eivor Suvatdv va omoktd v T undév ( kotd
T OeTIKn opd ) Kol 6€ o GAAN ¥POVIKN GTIYUN T.Y. GE Lo Yyovio ¢
mpv oo ot = 0.

21V mepintmon avtn divetot amd T oyéon:
u=U nuotte,), omov @ : eivar n apykh ehon

KOl 1] YPOQIKN TNS TopAcTOoT QaiveTal 6to oyfua 5.1.15.

2yipa 5.1.15. Evaidacaduevy tdon ue apyixii pdon o,
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5.1.5. Evepydg Evraon kai Evepyog Taon

Emedon 610 evarlaooopevo pedpa 1 Eviaon petaAALETOL e TO YpOVO, OEV
LITOpOVLE VO yopakTnpicovpe Eva pedpa 00Te amd TN oTIypoio T TV 0AAG
00TE amO TN UEYIOTN TIUN).

Tavtoypova 1o Bepikd amotéhespa tov pedpartog (andietes Joule) e€ap-
TATOL 0O TO TETPAY®OVO TG oTrypiaiog évioons (P = i R) kot katd cuvémeln
etvar ave&dptnto amd ™ opd Tov. AVTO GNUOLVEL OTL KOl TO, EVOALOGGOUEVA
pevpata Bgppaivovy Toug aymyovd.

Ag pavtactovpe éva KOKA®UA EVOALAGGOUEVOL PEVIATOC UE L0 OLIKT)
avtiotaon R kot éva KOKAmpo cuveyohs peOIOTOG e TV 1010 KN avticToo.
Edv vroBécovpe 0Tt oToV 1010 YpOVO KATOVAADVETAL TO 1010 TOGO BeprdTNTOG
oTNV aVTiGTOoN TV 000 KUKAOUAT®V, TOTE TO EVAALAGGOLEVO pevLLa o Tpémet
VoL OVTITPOSMTEVTEL pe pia otabepr| Evtaom iom e TV €VTAoT TOL GLVEXOVG
pevpatoc. H otabepn avtn) évtaon eivat n gvepydg Eviaon Kot ekQpalet 160-
duvapa ™ Beprkn CLUTEPLPOPE TOV EVOAAAGGOUEVOD PEVLLOTOC.

Enopévog:

J Evepydg évraon evog evorrhocoopevov pedpatog ovopdletor n otadepn
évtaon mov TPEMEL va. £l GVVEXES PEVLA, TO 0TT010, OTAV SLUPPEEL TOV
1010 avVTIETATY), 0T00I0EL GTOV 1010 YPOVO TO 1010 TOGO BeppioTNTOg
ILE TO EVUALOGGONEVO.

AmodetkvieTan OTL 1 evepydg Evtaom diveTon amd T oxéon:

I

I, =—%=0,707I 5.1.9

~= 0 (5.1.9)

U Evepydg tdon evog evarLacoOPNEVOD PEORATOS OVORALETOL 1] TN
GLVEYOVS TAONG, 1] 0TTOid, 6TV £QUPUOLETOL 6TA AKPO TOV (GL0V
OVTIGTATY), Oivel pedpa pe Evraon ion pe v evepyo Ty g Evro-
ong tov E.P.

AmodekvdeTan OTL 1) EvEPYOGS TAGT diveTO ATd TN GYEON:
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U =ﬁ=o,7o7u0 (5.1.10)

&V \/E

Ot €évvoleg TG EvePYOD TAONMG Kot EVEPYOD £VTOONG EIVOIL TOAD GNUOVTIKEG
Kol YPNOIUEG 0TV TTPAEN, 0poD Kot Ta dpyava LETPNONG EVAAAAGGOUEVOD
pPELUATOG Kot evarliaooopevng taong (aurepopetpa AC, Bortopetpa AC)
LETPOVV EVEPYES TIUEG TAOTC KOl PEDLLATOC OLVTIGTOLYO.

« Maparipnon
® To mAdTog pog EVOALUGGOUEVNG TAOTG LITOPEL VO YOPOKTNPIOTEL KO e
V0 GALOLS TPOTOVG : oL) TNV T KOPLONS (Up = U,) kot B) v Tipn omod
KOPLPT GE KOPLOT| (Up_p), omw¢ paivetol oto oynua 5.1.16.

2ynpa 5.1.16. A2deg Tiuég KaBopiouov TAATovS HIaS EVaILAGEOUEVNS TAGNS

Ot g avtég cuvdéovtal pe T oxéon:

U =2U =2U (5.1.11)

p-p p 0
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5.1.6. AiavuopaTtikn mapdoTaon eVaAAAoOOHEVWY HEYEOWY

Onwg ldape otic mapaypdeovg 5.1.3 ko 5.1.4, | évtaon kat ) 1don 610

evaAlaooopevo pevpa yapaktnpilovrol omd to TAdTOS (] TV €vEPYO TIUN)
Kol omd TV apyikn eaon. ' o Adyo avtd pumopovv va tapacstadovv mg
SLVOCHOITOL.

I'vopifovpe and v ¥An tov Nvpvaciov (Madnuotikd, vcikn) 6tt, Yo

TNV TOPAGTACT) EVOC O10VOGLOTOG EPpYaLOHOOTE OC EENG:

® X¢ éva ovotnpo 6vo kabetov a&ovov xOy oyedialovpe pio S1oKEKOUUEVN

evbeia, Tov mePVA and TV apyn TOV aEOVEV Kot oynuatifel yovio og mpog
Tov op1lovTio dEova ion pe T Yyovio TOL SLVOGHOTOS TOV TAPIoTAVEL
éva LGOS péyedog (T.y. wa dvvaun).

Yyeoralovpe Eva evBOYpOpLO TU U TAVE OTN StoKEKOUUEVT] gvbeia omd
mv apyn Tov aEGVeV Vo KAIHoKa Tov ekepdlet To TAGTog (LETPO) TOV
evokov peyéboug. Iapadeiypatog yapv yia dovaun 30 Nt, edv opicovpe
o¢ KAipaka 1em =10 Nt, tote 10 didvoopo Ba. £yl ukog 3 cm.
TomoBetoOpe ™ @opd Tov pe éva PELOG 6TO AKPO TOL EVOVYPAUILOV
TUNLLOTOG TTOL OelyveL TN POPA TOV PUGIKOD HeYEDOVCS (T.y. TG SOHVOUNC).

‘Eva evaAlacoopevo péyebog pmopet va mapactadeil oe Eva cuGTNHO dVO

kaBétov atovov xOy pe éva O1dvucpa, Vo T TaPaKAT® TPoDToOEcELS:
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e O é&ovog v teTunpévov (opldvtiog aEovag X) amoteAel TNV apyn TOV

PAcEMV KO AQUPAVETAL OG APETNPIO LETPTONG TOV PUCIKDV YOVIDV.
Katd v apiotepn popd ot yovieg Osmpovvtat OeTikéc, eved Katd tnv
avtifetn apynTiKec.

O déovag Tov TeTayUEvaV (KaTakOpLueog AEovag y) amotelel Tov aova
TOV TPOPOLAOV 1 TOV CTIYULALOV TIHOV.

Ké0Oe péyebog mapiotdvetar 6to cOGTNUA QVTO OC dSLAVLGHA, avedpTnTa
amd 1o dv etvan 1 oyt drdvospa (.. Téom kot pedpo etvor dtovocpota,
N avtictaon dgv givat aAAd OAo TOPIGTAVOVTOL O SLOVOGLLOTOL).

To pnKog tov SavdepaTog og Kamota kKAipako ( povado nétpnong ) sivat
{00 e TO TAATOG TOV EVOAAAGGOEVOD PeYEBOVG N TV EVEPYO TIuN.
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® H yovia mov oynuatilet to dtdvocua pe tov Betikd opiloviio agova x
elvar fom pe v apykn eacn Tov EVOALAGCOUEVOL HEYEBOVG.

Me dAha Aoyt Eva evairaccopevo péyedog, m.y. o = A nu(wtte,) topiotd-
vetal pe éva S1avucpo, wov £yl piKog ico pe To TAGTog A Kot oynpoTiCel
pe Tov 0eTikd opiovrio dlova x yovia ¢ . To Sivuouo avtd neproTpipeTan
LLE YOVIOKT ToyOTNTo M, {61 He TV KUKAKT cuyvotnta Tov peyédovs. H popd
TEPIOTPOPNG elvarl avtifeTn TG POPAC TEPIOTPOPNS TWV JEIKTAOV TOV POAOYIOD
Katl ovopdletal aprotepdoTpoen. H yovia ¢ mov oynuatiletl to didvuopa
pe tov BeTiKd dEova X avEdveTal cuvEX®S Kol VOTEPA ATd ¥POVO t yiveTon
¢ = ot+@,. Eav npoarlovpe 10 TEPIGTPEPOUEVO JLAVVGHN GTOV KATAKOPLHO
acova y, maipvovue ) otrypiodo Tun a = A, nu(otte,).

Ola avtd eaivovtol oto oyfua 5.1.17.

2ynjpa 5.1.17. Arovoouatixij mopdotacy evairaceousvov ueyéfovg
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» Mopaderypa

Na mopactadet dtovoopaticd 1o evorlacoduevo peopa i = 20 nu(ot + 30°) A.
Avon

Xapdooovpe Eva ovotnua aovov XOy kat g yovia 30° g Tpog Tov opt-
Covtio aCova eépvoupe o dtakekoppévn evbeia mov mepvdiel amd v apyn
TV aEOvev. L cvvéyeln opilovtag og kKhpoka lem — 5 A naipvovpe Tavem
o711 JloKEKOUIEVT evOeian eVBVYpapO TUNHO e UNKOG 4cm ToV EEKIVA oo
mv apyn tov afovov. Télog, torobetovpe Eva BEALOG Tov dNADVEL TN PopA
TOV O10VOGUATOG.

Ola avtd poaivovol 610 TapaKAT® GYNLe, 6TO 0oio £xel onuelmOel kot M
(POPA TEPICTPOPNG TOL SLUVUGHATOG.

5.1.7. EvaAAaooopeva pedpara o€ @daon

U Evalraocoopeva pedpota og gaon (1] cop@acika) ovopdlovror 600
gvolhoocopeve pedpata i, ko i, g idreg cvyvotnrag (f) mov £xovy
™y ido apyikn eaon @, .

‘Etot 1o pedpata i =1 nu(ot + @) kar i, = [, nu(ot + ¢ ) eivor copeacikd.
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H dwavvopatikn mtapdotacn avtdv tov peupdtov ivat dvo dtavicuata 1
piAkn I kot I, évo oty ida evbeio Tov oynuatiCel pe tov opiiovtio dEova
yovio ¢, kot teptoTpéovot pe Ty {6t yoviokn toxdmto o (oxnue 5.1.18.0).

Zyjua 5.1.18. Avavoouatikij ko1 ypoviki napdGTacH GCOUPACIKDY PEVUATOY

AT T1¢ Kopumoreg Twv pevpdtov (oynpa 5.1.18.8) mapatmpovue 61t T ped-
pota ovté undevifovran Ko LEYIoTOTO0VVTOL TIC {O1EC YPOVIKES GTLYUES SLOTL
&yovv mdvtote TV 310 phon ¢ = ot + @,

5.1.8. EvaAAaooopeva pedpara o€ @aciKn andékAion

U Evolloooopeva peopoto 6€ QooiKi) amdkiion (1] 6€ 010Qopa @a-
61)¢) ovopdlovrar 6vo gvarlacodpeve pedpata i, Ko i, Tng idrag
cvyvotnTag (f) Tov £400V S10QPOPETIKES UPYIKES PAGELS @, KOL @ .

‘Eto1, ta pevporta i, = [, nu(ot + ¢, ) ki, = [, nu(ot + ¢ ,) eivar o€ ga-
oM amOKALo).
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H dwavvopatikn mtapdotacn avtdv tov pevpdtov ivat Vo dtavicuata 1e
pikn I, kou I, mov oynuatiCovv yovieg @, kot @, avtictorya pe tov opriovTio
a&ova kot TepLoTpEPoVTaL e TNV 010 Yoviakn Toydtta o (oynua 5.1.19.a).

Zyniua 5.1.19. Aravocuatikij Kot Ypovikij TaPAGTAGI EVAILUGCCOUEVOV PEDUATOV GE PAGIKI] ATOKAIGH

A6 T1g Kapmodeg TV peopdtov (oyfua 5.1.19.p) tapatmpovue ott, OTOV
90> Py, TO pEvUO I Todpver T péytoTn T Tov TPy amd To pevpa i,. To 1510
akp1Pag cvpPaivel Ko pe T0 UNOEVICUO TOV PEVHAT®V. AVTO YiveTOl O10TL
mdvtote N otrypaio don tov i, etvor peyakdtepn amd ) otiypioio eaon Tov
I,, INAadH @,>0,.

H gpaocikn andxkion (1 dtapopd ¢acng) cvpPoriletal pe Ag kot divetot
amnd TN oyeon :

AQ =@y, - 9y, (5.1.12)

e Eb4v Ao > 0 101 0 pedua i, mponysiton ypovikd amd To pevua ..
1 2

® Edv Ag <0 16t€ 10 pedp0 i, £neTON XPOVIKE OO TO PEVUOL I,
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Edv vrépyet avdykn npoécbeong 1 a@aipeong eVOALAGGOUEVOV PELUATOV
¢ 010G cVYvOTNTAG, TOTE, APOV TOPACTAHOHV SAVUGUATIKGA, GTN GLUVEXELN
epapprolovpe ToV KavOvVa TOV TAPUAANAOYPOULOV, OTTMG KO GTI QUOIKY| LE
T1G QUVALLELG.

» Mopaderypa

Aivovtar ta pedpota i, = 30 nu(ot + 30°) A ko 1, = 40 nu(wt + 60°) A. Znteita
N drapopd hong Ag kat to dBpotopa i, + 1, pe ™ Pondeia Twv SlovuGUATOV.

Avon

H Swapopd @dong Ag givar: Ag = 30° - 60° = - 30° < 0. Apa t0 peduo i,
EMETOL TOL PEVUOTOG 1,

Opilovtag og KAipaxke lem => 10 A TpokdnTEL TO TOPAKAT® SLOVUGHOTIKO
LAY POLLLLLOL.

A6 10 SbrypopLe oVTO LLE TOV KAVOVO, TOV TOPUAANAOYPALLLOV TPOKVTTEL
011 10 Cnrovpevo dbpotopa i, + 1, £xel TAatog 67,7 A kot oynpatiCel pe tov
optlovto a&ova yovia tepimov 47°.

Emopévmg to ntoduevo dbpoopa eivar i, +1, = 67,7 nu(ot +47°) A

[Mopatnpovpe Aomdv 0TL, 0TOV TPOsHETOLVE pEdATA [E dLOPOPE PAOTG,
10 abpotopa £xel TAATOG HIKpOTEPO Ao TO Abpotspa I + 1, (70A).
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Avakepalaiwon
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e Metapariopevo ovoudletal To pedpa, Tov oroiov N €vtacn N M eopd,

M Kot o dvo pali peTaBdAroviol wg TPog To YPOvo.

o [Ieprodkod pevpa ovopdletal To LETOPUAROUEVO PEVLLL TOV OTTOTOV Ol GTLY-

poieg TG emavarappdvovion og o Kot 01000 KA XPOVIKE OLUGTHLOTO.

To Tunua g mepLodikng LETAPOALOUEVIC KVLOTOLOPPNS TO OO0 EMOVOL-
Aappaveror ovopaletor KOKAOG, TO 0€ YPOVIKO OAGTNLO TOV amaTeiTal,
y10. voL oAOKANpwBel vag khkhog, ovopdletal Tepiodog, cupPoriletat de
pe to ypappa T ko petpiéton oe s.

To mTA00¢ TV KOKA®V 0T povdda Tov ¥pdvov ( dnA. o€ 1s ) ovoudletot
oVYVOTNTA TOV TEPLOJKOV PEVUATOG Kot GLUPOAILeTon e TO ypdippa £ .

Evoihoocopevo pevpa ovopdletor 1o meplodikd pedpo 6To omoio To
@optio mov petaxweitat Tpog ™ pia katevhuvon eivar ico pe 10 poptio
OV LETOKIVEITOL TPOG TNV OvTIOETN 6TO S1doTNUA oG TEPLOOOV.
Evepyog évracn evog evallacodpevov pedpatog ovopdaletat | otadepn
évtaon mov wpEmeL va £xeL cuVEXEG pedL, TO 0Toio, OTaV dlappPEEL TOV
1010 avTIoTATY, 0T0didEL GTOV 1010 YPOVO TO 1010 TOGO BEPUOTNTOC LIE TO
EVOALOGGOUEVO.

Evepyog taon evoc evallaooOUEVOL PEVUATOC OVOUALETOL 1) TIUN GV-
veyo¥g téong, n omoia, Oty ePoprOLETOL GTO AKPA TOV 1010V AVTIGTATY,
dtvel pevpa pe évraon iomn pe mv evepyd T g évtaong tov E.P.

‘Eva evoddaoodpevo péyebog, .y, o=A nu(otte,), topiotdvetor ue £va
dtavvopa ov £xel pNKog ico pg To ThaTog A (1] TNV EVEPYO TIUT) Ko
cynpotiCer pe Tov 0gTiké opriovrio GEova X yovia @ .
Evoihaooopeva peopata og gdon (1] ovop@acika) ovopdloval 600
gvoAlacooueva pedpata i, kot i, g id1ag cuyvotrag (f) mov £xovv v
{01 apycr paon @,

Evalhoooopevo peopoto o€ Qooiki) anokion (1] o€ dtagopd ¢aonc)
ovopdovtar 600 evarllaccOuevo pedpato. 1 Kot i, g idtag cuyvotnTog
(f) Tov £Y0VV FLOPOPETIKES APYIKEG PUCELS @), KOL P,




ENAAAAZZOMENO PEYMA (A.C)

EpwTtioeig

1. TTowd etvon m Srapopd peta&h evog mepLodtkov HETAPAALOUEVOL PEOLOTOC
Kot EVOG EVOAAUGGOUEVOD);

2. I1dg ovopdleton 0 aptBpdg TV KOUKAWMV TOV EKTEAEL Ll EVOALAGGOEV
téon og 1s;

3. Mg mowov 6po kot pe oo cOUPoro yapaktnpileTat o xpOvog Tov amot-
teiton yuo évav KOKAo;

4. TTow givon ) mepiodog evOG EVOAALACTOUEVOD PEVUATOG cuyvoTNToS 20
Hz;

5. [eprypdyte ™V apyn TOPOYOYNS EVOAAAGGOUEVOL PEVLOTOG ( KOl TAGTG ).
e mo16 vopo ompiletor avtn);

6. Me mo10 KPITNPLO EMAEYTNKE 1] EVEPYOGS T TOV PEVHUATOG DOTE VOL OVTL-
TPOCMOTEVEL TO EVOALAGGOUEVO PEVULAL;

7. Tt onuaivouv ta cOpPora U kU .

8. [log maprotaveton éva evairaccopevo puéyedog pe t Bordeta dtovooud-
TOV;

9. Edv og évav koppo ioépyovtal 600 evoAAacoOpEVE pedUATO LE EVEPYO
Tiun 10A kot 20A avtiotowyo, To pevpa Tov EEPYETAL EXEL EVEPYO TIUN
30A; Edv o1, mowo GAAN TAnpogopia yperaleton yia va. Bpeite to €gp-
YOUEVO pedLLOL;

Aoknoeig
1. No mopactadet Stvospoticd to evoAlaccopevo pevpa 1= 15 nu(mt - 30°) A.
2. Na Bpebel n drapopd paong Ap petald Tov eVOALIGGOUEVOV PELLATOV
1, =25 nu(314t - 30°) ko i, = 15 nu(314t +45°). Tlowo pevpa TpomopeveTal;
(amovt. A@ = - 75°, TpomopEvETAL TO PEVUA 1,)
3. Alvovtar to evaddaocopeve peopato i, = 10 nu(314t - 15°) A ko i, = 25
nu314t +30°) A. Znteitar 10 pedpa i, +1,.
(i, +1,=32,8nu(314t + 17,5°) A)
4. Aivovtan ta evodroooopevo pedpata i, = 30 nu(314t + 15°) A kan i, = 20
(314t +45°) A. Znteitan o peopo i - i,.
(i, -1,= 16,1 nu(314t - 23°) A)
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Evérnra 5.2
KukAwpara oT1o EVaAAGOOOpHEVO PEUHA

“A1dakTikoi oTo)O!1”

Me tn pelétny Ting evoTnTas avtis o1 ualdntés Oa civai os Oéon:

® Vo KATAVOOVY TH COUTEPIPOPT. TS WUIKNG, THS ETOYDYIKNG KOl THG Y-
PHTIKNG OVTIOTOONS OTO EVOALAGOOUEVO PEVUA.

® va TapPIGTAVOVY OLOVOGLOTIKG THY TAGH KOL TO PEVLO. VIO, TO. TOPOTAVW)

OTOLYELRL, OTOV AVTO. OLAPPEOVTOL OTLO EVOALOTOOUEVO PEDUA.
® va vroloyilovy ) ovvletn avtiotaon koklwuotwyv RL, RC ko1 RLC.

® v eEnyody J10VOOUATIKG TOV ETAYWYIKO 1§ YWPNTIKO YOPAKTHPO TV

TOPOTAVWD KOKAWUATOV.
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5.2.1. Baoikda KukKAwpara oTo EVAAAACOOOHEVO pEUHA

Onog eidape 610 cvveyég pevua (vopog tov Ohm), n évraon tov peduartog
o€ évav Katavorlm egaptdtot and v epappoldpevn Tdon Kol amd tnv
avtiotaon Tov katavaimt). Otav n epappoldpevn tdon eivol cuveyns, N
aVTIoTOOT TOV KATOVOAMTN ivan iom e TNV NAEKTPIKY| Tov avtiotaon R, n
omnoia ovopdletor ok avtiotaon. Otav n epapuolopevn tdon eivol evoirloo-
OOUEVT, O KATOVUA®TAG UTopel Vo EPavilel EKTOG amd TV OUKY] 0vVTioTAoN
Kol o GAAN “avtiotaon” 1 omoio ogeideton 6t petafoAn TOV PEOUATOC.
H cuvoiun avtictaon Tov KaTavolot) omotedel oTNV TEPITTOON QTN TNV
avTioTaoN EVAALUGGOUEVOL PEVLLATOG.

[No mapaderypa éva mvio onwg idape oto Keg. 3 sppaviCer pio HEA amd
AVTETOY®OYN AvAloyn pe To pLOUO peTafoAng tov pevpatog Ai/At. Xty mepi-
TTOOT LT AEUE OTL TO TNVio ELPOVILEL EMAYOYIKT OvVTidpaon.

Ac vobécovpe Tpa OTL Lo EVOAAAGGOUEV TAOT EQOPUOLETOL GTO AKPOL
evog mukvot. Onwg eidape 610 Ke. 4, T0 PopTio TOV AITOBNKEVETAL GTOVG OTTAL-
GLOVE TOV TLKVOTH £ivarl avaloyo g téomng kat e yopntikotnrog (Q =C - U).
Ene1om opmg 1 téom petafdiretal, To 1010 yiveton Kot e To MAEKTPIKO QopTio.
H petafoln opmg tov poptiov dnpovpyet Eva otrypaio pedpa 6Toug oymyois
HETAEL TTNYNG KO TUKVOTT, TO OTTOT0 aviyveLETaL e Eva oumepouetpo AC.

BAémovpe Aomdv 4Tt po eVOAAAGGOUEVT TAGT dNUOVPYEL GTOV TUKVMT
£VaL EVOALUGGOEVO PEVLLAL.

Enopévag pmopovpe oe avaroyia pe 1o mnvio, vo 0piGOvLE TN YOPNTIKI
avTiopacn mov eueovilel 0 TLKVOTNG.

210 eVOALOGGOUEVO PEVLLO AOTOV £XOVLUE TPIDV EODV OVTIOTAGELS:
® Quikn avtiotaon (0TS 610 cLVEXEG)

e Emayoywn avtidpaon (ota anvia)

e Xopntikn ovtidpaot (6Tovg TUKVOTES)

Eme1on n enaymykn| Kot n yopnTikn oviidpaon eV KAToOVOADVOLV EVEPYELDL
(6mwg Ba dovpe TapakdTo), amoteAohv avTd oL ovopdlovpe depyn avricTaon
Tov ototyetov (tnviov 1 TuKVOTN).

Q¢ GLUTEPAGLLO TPOKVTTEL OTL, O TPOGOLOPIGLOG TOL HeYEDOVS TG £viaong
TOV EVOAAOGGOUEVOL PEVUATOG TPOVTOOETEL TOV VITOAOYIGUO TNG AVTIGTUGNG
EVOALOGGOUEVOL PEVUATOG TOV KOTOVUAWMTY).
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5.2.1.a. Quikn avriotaon oro E.P.
Edv ota dxpa prog opikng avtiotoong R epappootel evaliaccopevn tdon
¢ popefig u = U, nuot, mapatnpodvtar to e&fg:
® To pevpa mov mepvaet omd v R glvar evaidacoopevo e cuyvotnta ion
LE TN GLYVOTNTA TNG TAGTG.
To mAdtog Tov evarraccopevou pevpotog eivan I, = U, /R
e H tdom xoun évtaon eivor peyédn cvppactcd (dniadn Tig 101 YpoviKeg
OTIYUEG LEYIOTOTTOL0VVTOL KOl TIG 101EC XPOVIKES OTIYIEG undevilovTat),
EMOUEVOG N LOPPT] TOV pedHTOG elvar 1 = I nuot.
1o oynpa 5.2.1 gaiveron koxkAopa E.P. pe opkn avtiotaon R (), kabng
EMIOMNG KOl 1] OLOVLGLOTIKY TOPAGTACT) TOV epeaviiopevov peyedav (B) ko
Ol KUHLOTOHOPPES TOVG (V).

2yiua 5.2.1. Koxioua E.P. ue ouikij ovriotacy
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» Mopaderypa 1

EvoAlacoopevn téon g popenc u = 10 nul 000t epappdleton oe UK
avtiotacn R=20 (Q). Zntovvrat:

a) n ovyvotnta f kot 1 mepiodog T

B) n Ty g Téong Yo t, = 6,28 - 107 s

Y) M €vePYOGS TN TS TAOTG Kol TOL PEVIOTOG

d) M oTiypoia T TG €VTOoNG TOV PELLLTOG

Avon

a) H cuyvotmra f mpoxvntel and m oyéon:

o=2nf— f = & = 1000

2n 2-3,14

= f=159,24 Hz
B) H typm g tdong ywou t, = 6,28 - 107 s eivou:

u=101u1000t, = 10 qu(1000 - 6,28 - 10?) = 10 nu(6,28 rad) = 10 Nu(6,28 -
360/2m) = 10 - qu(360°) =0 V

Avt6 fiTav Tpopavég, 510t 1 xpovikh otiyun t = 6,28 - 107s cvuminter pe
™V mEP1000 TNG EVOAAACTOUEVTG TAGNG.
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U =—0U0="A=" U =707V
Y) o 1 .

0) Emedn n tdon kot to pevpo o opikn avtiotaon etvor peyédn cupeacikd,
ovumepaivovpe Ot

i=1I,nuot =2 I_nu1000t=+2 0,35nu1000t = i= 0,5 nul000t A

» Mopadetypa 2

Mia nAektpikr Oepudotpa €xet ok avtiotaon 20 Q. ow eivar ) péytom
otrypaio £€vtoot Tov pedbpotog, 6tav 1 Beppdotpa cuvoedet e po EVoAANG-
oopevn thomn evepyotg Tyung 220 V;

Avon

H evepydg tyun tov pevpartog givat:

Enopévoc, n péytiom tiun tov pedportog etvar:

I, =21,=1,41.11 =1, =1551A

Enopévog n otrypaia tiun tov pedpatog eivat:

1=I nuwt) = i=15,5Inu (ot)
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5.2.1.B. Mnvio oo E.P.

H ovumeprpopd g emaymykng avtidpaong eivor evielmg dropopetikny. OAot
Ol KOTOVOAWMTEG EVOALUGGOUEVOL PEVLLOITOG, TTOV Y10, TH AELTOVPYIO TOVG YPELA-
Covtan éva poryvntikd medio, meptéyovv pia emaymyky| ovtidpaon (m.y. mnvio).

Edv ota dxpa evog mnviov pe apeAnTén ®UKY ovTicToo, EQUPUOCTEL EVOL-
Macodpevn taon e popefig u = U nuot, Tapatnpodvor to e&fg:

® To pedpa mov mepvdet amd to mnvio L elvan kot avtd evOAAOGGOUEVO LE

oLYVOTNTO ioM HE TN GLYVOTNTA TG TAOTG.

¢ To mnvio Topovstdlet avticToon 1 onoio ovouAleTol ETay®yKn avTidpao

X, ko diveton amd  oxéon:

X =oL (5.2.1)

IL,

ONAadT, etvar avaioyn tng cuyvOTNTOG TOL EVOAALAGGOUEVOD PEVUATOC.

e H tdom mpomopeveTal TG £vtaomg Tov pevpatog katd 90° (avto £yt cav

amotéAecpa vo pundeviletal To pedpa 0tav 1 téon maipvel HEYIoTN TN

KO QVTIOTPOPMG), ELOUEVOG 1| LOPPY TOV peduatog eivarl 1 = I nu(wt -
90°) pe I, =U, / L.

210 oynua 5.2.2 paiveton kokAopa E.P. pe mmvio (), kabBdg emiong Ko

N OLVUGUOTIKT TOPAGTACT) TOV EUPavICOpeveV peyebov (B) Kot ot kupato-

HOPPEG TOVG (V).
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(3.3.2)

Zynua 5.2.2. Koxioua E.P. ue ayvio

@& [Topatnpiosig
® Ioybet o0 vopog tov Ohm yio T p€yiotn Kot v evepyd Tiun, dniodn:
U=oLIl, U =oLI,

® Edav o = 0 (cvvexég pevpa) n enaywyikn avtiopaon eivor X, = 0. Exopé-
VOGS TO TNVI0 GLUTEPIPEPETOL MG PPOaYLVKOIKA®ME (TUNHO KUKADUOTOG e
UNOEVIKT OVTIGTOGT) GTO GUVEYES PEVLLAL.

e Edv n ovuyvétra yivel mold peydan, n erayoyikn avtidpaon yivetot emiong
oAV peyaAn. Emopévmg to mnvio cUmeEPIOEPETAL MG BVOIKTOKVKAM LA,
(T HO KOKADUOTOG Pe Amepn ovTioTaon) oTig VYNAEG cuyvotntec. To mnvia
aVTé OVOUALOVTOL GTOTTVIKTIKA 1] 6TPAYYOMOTIKA, ETEON OTOKOTTOLV TIG
VYNAEG GLYVOTNTEC.
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» Mopaderypa
"‘Eva mmvio I0mH dwappéetar amd pedpo i =5 nu2000t A. Zntovvrat:
o) H emaywywn Tov avtidpaon

B) H tdom mov emkpatel 6Ta GKpo TOL
Avon

(o) H emaywywkn avtidpaon tov mviov ivar:
X =oL=X =2000-10-10"= X =20Q

(B) H tdon mov enwcpatet oo dxpo Tov mnviov givar:
u=Umnu2000t+90° = I -oL nu(2000t+90°) = 5-20-nu(2000t+90°)
= u=100-nw(2000t+90°) V

5.2.1.y. NukvwTi¢ oTo E.P.

Edv ota dkpa evog Tukve T HE QUEANTEN OUIKT] AVTIGTOON EQAPUOCTEL

gVOALOGGOUEVN ThoN TG HopeNG U = U  nuot, tapatnpovviol o eENg:

e To pevua mov mepvaet amd tov Tokvotn C eivol evaillacodpevo, e oo-
xvoTNTO iom e TN cvyvoTTA TG TAGNG.

¢ O mukvetg Tapovotdlel avtiotaon, 1 onoio ovOpALeTal YmPNTIKY ovTi-
dpaon X, kot divetar amd ™ oyéon:

X - 1
¢ a0 (5.2.2)
onAaodn, etvat avTioTpOP®S avAAoyN TS GLYVOTNTOAG TOV EVOAALAGGOUEVOD

PEVLLOTOC.

e To pevpa mpomopeveTar TG Téong katd 90° (avtd £xel Gov anoTéEAEG O VO
undeviletar 1 Tdom OTaV TO PELLLO TALPVEL LEYLOTT T KOt OVTIGTPOPMG),
EMOUEVMOG 1) LOPOT TOV PEVUATOC Elvar | = [, nu(ot +90°) pe I, = 0C U,

Y10 oyfua 5.2.3 gaiveton koxkhoua E.P. pe mokvot (o), kabog eniong kot

1 SLVUCHATIKY TOPACTAC TOV ERQovVICOpeVeVY peyebmv (B) kot ot kupato-
HOPPEG TOVG (V).
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2yua 5.2.3. Kokiwpa E.P. pe mokvor

@& [lopatnpiosig
® Ioybet o vopog tov Ohm yio ™ péytotn kot v evepyd Tun, oniadn :
U=[/0C U, =I /oC

e Edav o = 0 (cvveyég pedua), 1 yopntiky avtidpaon teivel oto dmnepo. Eno-
LEVMG, O TUKVMTIG GTO GLVEYES PEVLLN GUUTEPLPEPETOAL G BVOIKTO KUKAMNA.
® O mukvetg dyet kaAldtepa, 0G0 LYNAOTEPN tvart 1 cuyvoTTA, SLOTL T Y-
PNTIKY aVTIOPOCT| TOV €Vl OVTIOTPOP®S OVAAOYN TNG CLYVOTNTOAG (TPOKTIKA
CUUTEPLPEPETOAL OG PPOYLKVKAMUA GTIC VYNAEG GUYVOTNTEC).
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» Mopaderypa 1

‘Evag mokvertig £xet ota 50 Hz yopntikn avtidpacn X = 20Q. Tota givol
n avtiotaon tov ota 500 Hz;

Avon

H yopntum avtidpoaon evog mukvoty divetor omd m oxéon X =l/oC=l/2nfC

Epoappolovroc t oxéomn avtn yia cuyvotmreg S0 Hz kon 500 Hz maipvoupe:

N 1 1
Cso T ome BN
2nC 50 cso_ﬂzlojxc i.xc Xe =i-20:>XC =2Q
w -1 L|7X, 50 T
Co onC 500

Yyx6mo: To amotéhespa fTov TPOPAVES, S1OTL, EPOGOV 1] GUYVOTNTA SEKNL-
TAac1AaCETal, N YOPNTIKY AVTIOPOoT VTOdEKATAAGLACETAL, APOV To. peyEin X,
ko f lvar avtiotpdemg avaroya.

» Mopaderypa 2

EvaAlaocoopevn taon evepyov tiung 100V, 50 Hz tpogodortel poprtio pe
evepyo Tyun évtaong 2A. Edv 1o goptio gival évag TukvmTig, Towo TPETEL VAL
glvar n yopnTikdTNTA TOL;

Avon
Epappolovtog to vopo tov Ohm mpokimret:

U=I-XC:XC=%=%:XC=SOQ
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H yopnrtikdmta 100 Tukvet) TpokinTel ¢ £ENG:

1 1 1 1
C:_:—:>(_‘,: =
wC 2nfC 2nfX. 2-3,14-50-50

— C=63,7 JF

5.2.2. Z0vOeTa KUKAWpaTa - ZUvOETN avrioTaon

2V wpdén 1o KUKAOUATO amoTEAOVVTOL Ad TEPIGTOTEPQ GTOLYEID KO-
TdAAN Ao Guvovacéva, OoTe va oxynuatilovy ocvuvBetec cuvdecuoloyieg, N
avtiotaon tov onoiwv ovopdletal cvvletn avriotacn. To anotélecpa g
oVVEPYAGING OA®V TOV OTOLXEI®V deV UTOPOVUE Va. TO TPOPAEYOLLE TTapd
HUOVO LLE VTTOAOYIGLOVG.

5.2.2.a. KikAwpa RL o€ ocipa

‘Eoto k0khopa RL og 6epd mov tpopodoteitar pe evailaocoopevn téon
(5.2.4 (0)). H 616ta&n avt Topiotdvel 6TV TPOyHOTIKOTNTO £VOL TPAYLLOTIKO
nmnvio enoywyns L to omoio mapovstdlel opkég ammAELes.

2ynpa 5.2.4. Kokiwua RL o€ cepa

Edv U gtvon n evepydg tun g tdiong kot I n evepyog tiun g évraonc, 10t
n téon U avtictadpuilet:
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® Tnv ntwon tdong oy ik avtictoon R, mov eivar U, = I R kou n onoia
glvol GLUPAGIKT PE TO PEDLLAL.

® Tnv ntdon téong oty enaywykn avtidpacn oL, wov eivar U, = I-oL
KOl 1] OTO10L TPOTOPEVETAL TOL PEVLLATOG KaTtd 90°.

Edv mopactiocovpe dtavocuatikd to peyédn (5.2.4 (B)), tomobetdvrog
otov op1lovTtio aEova To Kowvd puéyebog, oniadn to pedLa, TopatnpovuE OTL:

U?= U2 +U} = 1| R*+ (L)’ |= U = IyR” +(wL)’

Enopévemg, amd to vopo tov Ohm cvpmepaivoovpe 6Tt 0 6poc  [R? + ( oaL)z
elvai 1 ovvOétn avtictaon Z Tov KUKADONOTOG, ONAON:

Z=R*+(wL)’ (5.2.3)

H duapopd pdong petadd téong kot pedpotog eivar ¢, kot edkoAo TpoKkORTEL

U, oL

8 = T/
T (5.2.4)

To yeyovog 011 0<¢,<90°, pavepmvet 611 610 KOKA®pa RL 1 tdon mponyeita

TavTa ToV PEOUATOG. ZTNV TEPITTMON LT AEUE OTL TO KUKAMUO EXEL EXAYM-
YK ovpumeprpopd (5.2.4 (B)).

» Moapdaosrypa
Kokhopo RL ocepdg éxert R=5 Q, L=60 mH kot tpopodoteitan amd eva-
Aacobduevn tdon evepyod Ty 10V, S0Hz. Znrodvrat:
) 1 oHVOETN OVTIGTACT] TOV KUKADUOTOG
B) M evepyog TN TS £VTAONG TOV PEVIATOG
y) ot téoeig Uy, U
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Avon

o) H kvl cuyvotnta ivat:
o =2nf=2-3,14-50=wm = 314rad/s
Enopévoc:
X =0L=314:60-10"=X =18,84Q

Apa, 1 ohvOetn avtictaon Tov KUKAGIOTOS giva:

Z=R*+X2 =[5 +18,84* = 7=19,49 Q

B) i =Ya_ 10 ) —0513A)=1 =513mA
“"77 19,49 *
v) U, =1 R=0513-5=U_=2,56 V

U, =1 X, =0,51318,84=U = 9,66 V
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5.2.2.8. KukAwpa RC o< ocipa

"Eoto xokdlopa RC g oelpd mov tpo@odoteital pe evaAAacoOUEVT TAOT
(5.2.5 (o). H dudt0én ot moptotdvel 6Ty ousio £va IpoyHaTiKo TUKVOTY|
yopnTikomtog C, 0 0moiog Tapovctalel OUIKES ATMAELES.

Zyua 5.2.5. Kékioua RC o¢ ceipd

Edv U givor n evepyog tiun g taong kot I n evepyog tiun g évraongc,
t61e M téon U avtictadpilen:
® Tnv mtwon tdong oty wuikn ovtictaon R, mov eivar U, =T R.
® Tnv ntdon tdong ot xopntikn avtidpaon 1/ oC, mov eivor U. =1/ oC
KoL 1) omoia £METO TOV PELLATOS KaTd 90°.
Edv mapactmoovpe dtavoouatikd ta peyedn (5.2.5 (B)), tomobetwvtag otov
oplovtio a&ova to Koo péyehog, dnAaon To pevdua, TopaTnpovuE OTL:
1 2
—) =U=L|R*+
oC

U?=Ug +Ug =1* |[R*+

1 2
ol
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Enopévag, and to vopo tov Ohm cupnepaivoope 6t 0 6pog /R* + (1/ (DC)2
etvar n obvOetn avtictaon Z Tov KUKA®UATOG, ONANON:

Z=,|R? +(i)2 (5.2.5)

H S109opd @dong petadd tdong Kot peduatog ivot @, Kot e0KoA0 TPOKVTTEL:

c 1

U
%002 =55~ oRC (5.2.6)

To yeyovog 611 -90° < ¢, < 0 pavepmvel 611 610 KOKAOHO RC 1 téon Emeton
TAVTO TOL PEVUOTOC. ZTNV TEPIMTOON OVTH AEUE OTL TO KOKA®UO EYEL YOPN-
TIKN ovpumeprpopd (5.2.5 (P)).

» Moapdaosrypa
Koxhopa RC cepag éxet R=1000 Q, C=5 pF kot tpopodoteiton amd evor-
Aacoduevn tdon evepyod Tyung 10 'V, S0Hz. Zntovvtou:
o) 1 oHVOETN OVTIGTAOT TOV KUKADUOTOS
B) n evepyog TN ™S £VTAONG TOV PEVIATOG
y) ovtaoeg Uy, U,

Avon

a) H koA cuyvotnta sivor:

o=2nf=2-3,14-50=w=314 rad/s

SIS ———
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Enopévoc:

X.=—=—— 1 __x —6370

¢ oC 314-5-10°

Apa, 1 6OvOeT avTicTaon TOL KUKAGUOTOG Elvat:

Z=JR?+X2 =/1000% + 6372 = Z =1185,65 Q

B) U 10

N = —1_=0,00843 (A)=1_=8,43mA
Z 1185,65

7) U, =1_-R=0,00843-1000 = U, =8,43 V

U.=1 X_=0,00843:637 = U, =537V
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5.2.2.y. KikAwpa RLC o€ ocipa

‘Eoto kdklopo RLC og 6eipd oL Tpopodoteital L EVOALAGGOUEV TAO
(5.2.6 (a0)).

Zynpa 5.2.6. Kokdoua RLC o€ cepa

Av U givan 1 gvepydg Tyun g tdong ko I n evepydg tipn g €vraong mov

nepvael omd 10 KOKAwNa, tote 1 Tdon U avtictabuilet tpia mpdypata:

® Tnv ntdomn tdong oty oy avtictoon R, mov eivan U, =1 R kau 1 omoia
€lvoll CUULPACTKY] LLE TNV EVTOOT).

® Tnv mtdon tdong oty emaywykn avtiopacn oL, wov eivar U, = I oL kot
1 OToid TPOTOPEVETOL OO TNV EVIOGT] TOV PEVUOTOG KATA 90°.

® Tnv mtwon taong ot xopntiky avtiopaon 1/ oC, mov eivan U, =11/ wC
KOl 1] OTToi0 £METON TNG EVTOOTC TOV PEVUATOS KOTE 90°.

Ed&v mapactmoovpe dtavoouatikd ta peyedn (5.2.6 (B)), tomobetwvtag otov
oplovtio a&ova to Koo peyehog, dMAadn To pevua, TopaTnpovuE OTL:

SHoN——
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2 2
U =Up +(U, -U.) =T {RZ +(®L-$) }:» UZI\/RZ +(mL-L)

oC

2
Enopévag, omd o vopo tov Ohm cvpmepaivovpe 6t 0 0pog z= R +(mL-%)
®

etvar n obvOet avtictaon Z Tov KUKA®UATOG, ONANON:

1 2
— 2 R 5.2.7
7 \/R +((DL wcj (5.2.7)

H Siapopd phong petald téong kar pedportog eivarn ¢, kot 0koia Tpokdmret:

1
U -Uc _ wC (5.2.8)

1
e Edv oL o°C >0 omraon U, > U (dmwg aivetar oto oynua 5.2.6.8 ),
w

n yovia @, givat: 0 < @, < 90° Kot GuVERMG N TAON TPONYEiTOL TOV PEVUOL-
10¢. ANAodn, oIV TEPITTOON LTI, TO KOKA®LO TOPOVGIALEL ETAYOYUKN
CULUTEPLPOPA.

1
e Edv oL “oC <0 omraon U, <U_, nyovia ¢, eivar: -90° < ¢, <0
w

KOl GUVETAG 1 TAOT £METOL TOV PEVUATOC. ANAadN, 6TV TEPITTOGN QLT
TO KUKAW®UO TAPOVGLALEL YMPNTIKY] COUTEPLPOPT.
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> Mopaderypa
Kokhopa RLC cepdg €xet R=1000 Q, L=5 mH, C=5 nF ka1 tpopodoteitot
oo evoliacoopevn téon evepyol Tiung 10V, SOKHz. Zntovvrou:
o) N 6VVOETN AVTIGTOOT TOL KUKADUOTOG
B) n evepydg TN TG £VTOoNMS TOV PELLATOG
y) otthoeig U, U, U,

) T0 VLG UATIKO SLAYPOLLLLO TAGEDY KOl PEVLOTOG

Avon

o) H x| cuyvotra tvat:
0=2nf=2-3,14-50-10° = ©=314 -10° rad/s
Enopévac:
X =0L=314-10°-5-10" =X =1570 Q
1 1

X =—= =X.=637Q
¢ oC 314-10°-5-10° ¢
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Apa, 1 oHvOeT avticToon Tov KUKAGUOTOS giva:

Z=R? +(X, -X)’ =/1000> +(1570-637)" = Z=1368 O

B) I,= Uz =%:> I =0,0073(A)=1_=7,3 mA

v U,=1_R=0,0073-1000= U, =73V
U, =1 X =0,0073:1570 = U, = 11,46 V
U, =1_-X_=0,0073:637 = U, = 4,65V

d) Anekovifovtag otov opldvtio aEova to pevpa (yopic kiipako Koot
dev vrapyel AAAO pevpa) kot opilovtag KAMpaKe Yo TG TaGELS, TPOKVTTEL TO
aKOA0VO0 S1VLGUATIKO O1EyPOLLLLOL.
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5.2.2.5. KikAwpa RLC mapaAAnAa

‘Eoto koxklopo RLC mapdAinia Tov Tpo@odoteiton e EVOAAAGGOUEVT
téon (oymua 5.2.7.a). Av U givar n evepyog Ty g tdong kot I n evepydg
TN TG €VTAoNS OV TEPVEEL O TO KOKAMUA, TOTE TO pevpa I avtiotaduilet
Tpio TPAypoToL:

¢ To pevuo otnv opikh avtictoon R, mov eivor I, = U/R kot 1o omoio ivan

GUUPAGIKO LE TNV TAOT).

® To pevpa otny enaywykh avtidpaon oL, mov eivor I, = U/oL ko to

omoio émeTon TG Tdomng Katd 90°.

® To pedpa otn yopntiky avtidpacn 1/eC, mov eivar I. = ©C U kot 10

omoto mpomopeveTAL TNG TAoMG Katd 90°.

Zyijpna 5.2.7. Kékioua RLC mopdlinie

Edv mopactioovpe dtavuopatikd to peyédn (oymua 5.2.7.), tomobetmvrag
otov opllovTio aEova To Kowvd pnéyehog, dSnAadn v Taom, mopatnpove OtL:

2 1
12=12 +(1.-1,.)" = U? iﬁ(mc-i} —U=|
R wL \/1 1\
+(mc-j

R? wL

SIHON—
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Emopévag, and to vopo tov Ohm cvumepaivovpe 6ti 1 6vvOe avtictaon
TOVL KUKAMUOTOG gfvat:

1
\/12+(wc- 1 j (5.2.9)
R wlL

H duapopd pdong petadd pevpatog kot téong eivar ¢, kot edkodo TpoKkOnTEL

7=

Ic-1, _ oL (5.2.10)

1
e Eav wC oL >0, onhadn I, > 1, (6nwg eaivetarl 1o oxua 5.2.7) 1o

peda TpoNyeitat TG Taong, OnAadn To KOKA®UA TopoVGLALEL YOPNTIKY
CULUTEPLPOPA.

1
e Eav, wC -E< 0, dmradn I, <1, 10 pedpa émetar g téong, doniadm 1o

KOKA®UO TOpOVCTIALEL ETAYMYIKY] GUUTEPLPOPA.

» Mopaderypa
Koxhopo RLC mapdriinia £xet R=20 Q, L=1,6 mH, C=200 pF kot tpo-
@odoteital amd evolraccoevn téor gvepyod Tiung 10V, 5S0Hz. Zntodvrou:
o) N 6VVOETN aVTIGTAOT TOL KUKADUOTOG
B) n evepyog TN TG £VTOONG TOV PELLATOG

) ta pedpota l, 1, 1.
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Avon

a) H kvl cuyvotra ivat:
o=2nf=2-3,14-50=w0=314 rad/s
Enopévoc:
X =0L=314-1,6-10°= X =0,5024 Q

Xp=do 1 x=15930
oC  314-200-10°

Apa, 1 oOvOeT avticTaon TOV KUKAGOUIOTOG Elvat:

Z: l 2 - 1 2 - l 2
\/124—((0(:- ! j L-y 1 - 1 12+ 1 - 1
R oL R> (X, X, 20> | 15,923 0,5024
=27-0,518 Q
B) Iwzﬁz 10 =1,=19,3A
Z 0,518
U, 1
Y) IR=T=— I, =0,5A

X, 0,5024
=da o 10y _o68a
X. 15,923

@& [lapatpnon
® Y& Ola T GHVOETO KUKADUOTO TOV HEAETNGOUE GTNV EVOTNTO OVTN, M
ovvBet avtictaon Z tpokuntel g voteivovsa vog opHoymviov Tpry®VoOL
pe ka0eteg mAevpéc R (opukn avtiotoon) kot X (emay@ytkn 1 Y®pNTIKn
avtiopaon). To tpiyovo avtd givol yvowoto o¢ TPIYy®VO avVTIGTACE®Y.
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Avakepalaiwon

® H tdon kot to pedpa etvor peyédn cupueoctkd 6e KOKA®UO EVOALACTO-

LEVOV PEVUATOC [LE MLUKT OVTIGTOON.

e H 1tdom npomopeveTan Tov pedpatog katd 90° 6e KHKAOUO EVOAAACTO-

LEVOL PEVUATOG LE ETOYMYIKT AVTIOPAOT).

® H tdon éneton Tov pedpatog kotd 90° oe kKOKA®UA EVOAALAGTOUEVOL

PEVLOTOC [LE YWPNTIKY AVTIOPOO.

e H emayoywn aviidpaon ival avaioyn T cuyxvoTnTag TOL EVOALUCTO-

LEVOL PEVUATOG EVA, M YOPNTIKY OVTIOPAGT) AVTIGTPOP®S OVAAOYT).

¢ O enaymyKog 1 yopNTIKOS YOPOUKTHPOG EVOG GHVOETOL KUKADUOTOG TPOC-

dropiletar amd 10 S10VVCUATIKO d1dypappa Taong - pevpatog. Edv n tdon
TPOoNYElTOL TOL PEHUATOG TO KUKAMUO EYEL ETAYOYIKO YOPOKTPO EVD,
otV avtifetn TEPITT®OT TO KUKAMUO £XEL YOPNTIKO YOPOKTNPO.

Epwrnoeig

— 382

1.

[Towa etvan n drapopd pdiong peta&d Taong Kot pedatog 6tav EVUALLG-
GOUEVO PEVLLLO. SLOPPEEL MUIKT AVTIGTOON; ZYEOAOCTE TIG KUUATOUOPPES
TéoNG Kot pELLLOTOG.

. [Towx gtvon n Sropopd aong petabd Téong Kot pELUATOG OTAV EVOALAC-

OOUEVO PEVLLO. OLOPPEEL ETAYWYIKT OVTIOPOOT); ZYESAOTE TO SLOVUCLATIKO
Oy POLLILO TAGTS - PEVLLOTOC.

. [Towa gtvar m Sropopd paomng petald tdong kot peOUATOS OTAV EVOALIGGO-

LEVO PELLLOL SLOPPEEL YOPNTIKY] OVTIOPAGT); ZYESUCTE TIG KUULOTOLOPPESG
TAOMG KO PEVUOTOG.

. Eav n emayoyun avtidopaon evog anviov eivan S0Q oe cuyvotrta S0Hz

mota Oa etvon TN avtg o€ cvyvotnta 100Hz;

. Edv 1 yopntuc avtidpaon evog mokvot gival 50Q og cuyvotnta SOHz

ot Ba givo ) Ty awtg o cvyvotnta 100Hz kot ol 6€ cuyvoTnTA
25Hz;
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6. Tv mAinpoeopieg maipvovpe amd To SVOGHOTIKG StdypopLpLo Tdong - ped-
HoTog o€ v, 6VVOETO KOKAMUO EVOAALUGGOUEVOL PEVUATOC CYETIKA LE
TO YOPOUKTIPO TOV KUKAMDUOTOC;

7. Iowx etvon 1 ovvOBe avtiotaon evog kukAmpatog RLC cepdc; Ao i
€€apTATOL | CUUTEPLPOPA (ETOYWOYIKT] 1] YOPNTIKT]) TOV KUKADUOTOS VTOV);

8. [Town etvar n ovvOeT avtiotaon evog kukAdpatog RLC ntapdiiniov; Amo
T €EAPTATAL 1) GUUTEPIPOPE (ETAYOYIKNY 1 XOPNTIKY) TOL KUKAMDUATOG
aVTov;

9. Tl moteg TEG TG EVOALAGGOUEVNG TAONG 1] TOV EVOAAIGGOUEVOL PEVUOTOG
1oyVeL 0 vopog Tov Ohm; a) Yo Tig otrypaies TeES; B) yio Tig HEYIoTESG
TIEG; ¥) Y10 TIG EVEPYOUGS TIUEG;

Aoknoeig
1. EvaAlaooopevn taon g popenc u = 220 V2 nu3 14t epappoleton o
oukn avtiotaon R=50 (Q). Zntodvro:
a) 1 ovyvotnta f kot n mepiodog T
B) n evepyog Tiun ™G TAoNS Kol TOL PELLOTOG
Y) M OTUYHoiaL T TG £VTAONG TOV PEVIATOG
(am. 50Hz, 0,02s, 220V, 4,4A,1=4,4 V2 nu314tA)

2."Eva mmvio avtemaywyng SOmH dwappéeton amd pedpa i =10 nu314t (A).
Znrobdvrat:

o) H emoyawywn tov avtidpaon
B) H tdon mov emikpatel ota dpo Tov
(am. 15,7Q, u =157 nu(314t + 90°) V)
3."Evag mokvetg yopntikomtog 100uF dwappéetar omd pedpa 1 =10 nu3 14t
A. Zntovvtot:
a) H yopntikm tov avtidopaon
B) H tdom mov emkpatel 6To GKPO TOL
(am. 31,85Q, u=318,5 nu(314t - 90°) V)
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4. Kbdxhopa RL cepdac €xet R=10 (Q), L=30 (mH) kot tpogodoteitor amd

evaliaooopevn téon S0V, S0Hz. ZntoHvrat:
a) 1 oHVOETN OVTIGTAOT TOV KUKADUOTOS
B) M evepyog TN ™S EVTACEMS TOV PEVUATOC
) ot tdoeig Uy, U,
0) TO SLVUGLOTIKO SIOY PO TAGEDV - PEOUATOC
(am. 13,74Q, 3,64 A, 36,4V, 34,29 V)

. Kdxhopa RC cepdac £xer R=500 (), C=20 (uF) kot tpopodoteital amd

evarlaooopevn taon S0V, S0Hz. Zntovvrot:
o) 1 6VVOETN AVTIOTAOT TOL KUKADUOTOG
B) N evepydg TN TG £VTOONG TOV PELLATOG
y) ot taoeig Uy, U,
d) T0 S1VLGUATIKO SLAYPOUILO TAGEWDY - PEOUOTOS
(am. 524,750, 95,28 mA, 47,64 V, 15,17 V)

. Kokhopo RLC oepdg éxet R=500 (Q2), L=10 (mH), C=20 (nF) ko tpo-

@odoteiton amd evariacoouevn taon S0V, S0Hz. Znrobvrat:
o) 1 oHVOETN OVTIGTAOT TOV KUKADUOTOS
B) n evepyog Tiun ™C £VTAONG TOV PEVIATOG
y) ovtéoeig U, U, U,
0) TO SLOVUGLOTIKO LAY PO TAGEMV KOl PEVUATOC
(om. 523,8Q2, 95,45mA, 47,73V, 0,3V, 15,2V)

. Kdxhopa RLC mapdiinia £xer R=50 (), L=5 (mH), C=100 (uF) kot

TpoQodoteiTal amd evoliacodpevn téon S0V, S0Hz. Zntodvrat:
o) N 6VVOETN AVTIGTAOT TOL KUKADUOTOG
B) N evepydg TN TG £VTOONG TOV PELLATOG
y) to. peopota L, I, 1.
0) T0 S1VLGUATIKO SLAYPOUILO TACNS - PEVUATOV
(am. 1,65Q, 30,3 A, 1A,31,85A,1,57A)
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Evérnra 5.3
loxug ka1 Evépyeia 010 evaAAAOOOPEVO PEUHA

“A1dakTikoi oTo)O!1”

Me tn pelétny Ting evoTnTas avtis o1 ualdntés Oa civai os Oéon:

® vo KaTavooily kol va 0reloyilovy TV TPAYUATIKI, TV GEPYN KOL TH
QOLVOUEVH LOYD EVOS OVVIETOD KOKADUOTOG.

® va aloloyovy Eva poptio EVOALAGTOUEVOD PEVUOTOS AVAL0YQ LE TNV 1aYD.

® va TPoacdtopilovy Ty 0k 16)D TOV TPETEL VO, EYEL LG NASKTPIKI T,
7 OTTOI0. TPOPOOOTEL EVO. TOVOAO OLAPOPETIKWV POPTIWV EVAALOGTOUEVOD
PEVUATOG.

® va vrodoyilovy 10 GVVTEAETTI] 1G)YDOC EVOS KUKAMUATOS Kl VO, KOTAAOSAIVODY
LE Paon avTOV TO YOPOKTHPO TOV KVKAWDUOTOS (ETAYWYIKO 1 XWPHTIKO).

® Vo KaTavoovy ta TAEOVEKTHUOTO. EVOS KOAOD cLVTEAETTH 10)DOG KOl Vo
HUTOPOVY Vo, fEATIOGOVY 0VTOV e Yprion TUKVOTAY (ovtiotabuion) vmo-

Aoyilovrog v aepyn 1oyD TOVG.
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Fevika

210 KUKAGOUOTO EVOALAGGOUEVOL pEVUOTOG - avTifeta amd Ott cuuPaivel
070 KUKAMUOTO GLVEYOVG - TO PEVLLOL KOl 1) TEAOT EIVOL NUTOVIKES GUVOPTICELG
Kol Koté cuvEmelo To péyehog Kot 1 @opd Tovg LETAPAAAETOL TEPLOOIKA GE
K&Oe ypovikn oTryun.

AvTd €yl WG GLVETELD KOl 1] 10YVG VoL LETAPAAAETOL GUVOPTHGEL TOL YPOVOV,
yioti opileTor g YIVOUEVO TNG TAGMG KO TOV PEVIATOC.

21 ovvéyel, eEetdlovTot YmploTd Ol Ta 01 TOV KATUVIAOT®OV LE GTOXO
TOV VTOAOYIGUO TNG 1GYVOC.

5.3.1. loyug o€ wyIKN avrioTaon

Ortav 10 KOKA®pO TEPLEXEL LOVO [0 OUIKT OVTIOTOCT), TO PEVLLOL KOL 1] TOOT
Bpiokovtat oe daon ( PAére § 5.2.1.a ), dnAadT| dépyovTal TOLTOYPOVA OO
TO UNOEV KOl ATOKTOVY TOVTOYPOVA TN LEYLGTT TN TOVC.

H otrypaio woybdg p divetal amd ) oyéon p = u - 1 Kot Kotd cuvETELa, 1
KOUTTOAT TNG TPOKVTTEL TOAAOTAAGIALOVTOG Yo KAOE YPOVIKT) GTIYUN| TIG aVTi-
OTOLYEC OTIYOHES TIUEG U KO 1.

Otav u=0x«xati=0, toéte p=0. Otav t0 pedpa 1 KoL 1 TAON U ATOKTOVV TN
HEYLOTN T TOVG, TOTE KOt 1] 100G YIVETOL HLEYIOTN.

Eniong mopatnpodpe ot and 0 €wg T/2 1 tdon Kot 1o pevpa eivan Betid,
omoTe Ko 1 16y0¢6 etvan Betikn|. Ao T/2 éwg T n) tdion Ko 1o pedpa etvor apvn-
TG, 0AAG 1 1006 etvar TpoPavdg BeTikn (Yvopevo 600 apynTIKOV aplumv).

Ola awtd eaivovtar 6to oynua 5.3.1 mov axoAovbet.
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Uolo
Uo

Zynua 5.3.1. Zriywaio 16y6s E.P. 6¢ ouixiy avtictaocy

[Mapatnpovpe 6t 1 oTrypaio 1yHe P o€ SIACTNHO Log TEPIOO0V TOPOVTLALEL
V0 POpPEC TNV 1010 YpaPIKn TopdoTacn. AvTtd pog 0dnyel 6T0 GLUTEPAGHA OTL
petoAAAETOL TEPLOOIKA LE STAAGLA GVYVOTNTA OO TV TAGT) KOt TO PEVUAL.

Eniong, edv 9épovpe pa mapdriinin mpog tov GEova t oto vyog U | /2 mopa-
TNPOVUE OTL M 1YV AKOAOVOET KoL oLTN pia MUTOVIKT KopmOAn pe mepiodo T/2.

Uolo

Uo-‘lo
Uo‘Io

Zynua 5.3.2. Hurtovikij kaumoly oTiyuiaiag 16605
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H my U /2 ovopdleton péon tyun g 16006 (N evepydg 1oHg) Kot avti-
TPOCOTEVEL TNV TPOYUOTIKT TN TNG 10YVO0G TOV KATOVOAMOKETOL GTNV MUKN
avtiotaon Vo popen BepuoTnToc, dSnAadn:

U,l
p=—-00 5.3.1
5 (53.1)
Ed&v ypnotpomomBoiv ot evepyol tipég tdong ko pevpatog, tote:
P=U_1 (5.3.2)

Téhog, To nhektpkd Epyo W (1] evépyela) Tov amoppoPATOL Amd TV MUK
avtiotaon o€ xpovo t, dlvetar omd tn oyéon:

=U,l,t (5.3.3)

Avt6 glvar kot 1o péyebog, To 0moio ypedVOVTAL 01 KATOVAAMTEG NAEKTPLIKOD
pPEVUOTOG,.

5.3.2. loxug o€ emaywyikn avridpaon

Orav 10 KOK AU TEPLEYEL LOVO pio ETAYOYIKN avTidpaon, 1 Taon Tponyei-
ToL TOL pevpatog kot 90° ( Préne § 5.2.1.8 ), ue amotéhespa, OTov 1 Téon u
dépyetar amd Tn PEYLOTN TN TG, TO PEVLA VAL Efvat UNSEVIKO KOl OVTIGTPOPMG,.

H otypaio 1oydg p divetot amd ) oxéon p =ui Kol KOTE GUVETELN 1) KO-
UITOAN TG TPOKVTTEL TOAAATANGLALOVTAG Yo KAOE YPOVIKN GTIYUN TIG avTi-
oTOoLYEG OTIYMIOiES TIES U Ko 1. TTpoxvmTel Aoutdv 1 KOUTOAT TOL PatveToL
oto oynua 5.3.3.
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Uolo

Uo

-Uolo

Zynjpa 5.3.3. Zriymaio 16y0¢ 6¢ emaymyikl avriopaocny

[Mapatnpovpe 6t Popd TG PoNg TS 1oYVOG LETARAAAETAL VAL TETOPTO
TEPLOSOL Kot 6TO SAGTNHO (g TEPLOdOV TapoLGldlel 600 Popég TV 11
vYpapikn mapdotact. Katd cuvénegia, n otrypaio 1oydg £yt Oumhdoio cuyvo-
™To amd TNV TAGT KoL TO PEVLLOL.

H evepyoc 1oy0g P, mov mpokvmtel og péom T and Tig oty ioies TES,
elval unoév, mpdypa to omoio onuaivel 6TL 1) ETAYOYIKY avTidopacT OV Ka-
TAVOADVEL TPayRaTIK Wy¥. Eival onwg sinape “depyog avrictaon”.

To ywoépevo U_ 1 ovoudaletar oty mepintoon avt depyog 1oydg Kot
ovpporiletar pe to yphppa Q, Sniodn:

(5.3.4)

INa va drakpivovpe v depyo woyd Q and v mpaypatikn woyd P, ovoud-
Covpe ™ povado LETpnong g aeépyou oyvog Var ko oyt Watt.

Téhog, edv Belnoovpe va e&nynoovpe ™ HETAPOAN TG GTIYUIAING 1GYVOG
P HWropovue va TovUE OTL, GTO OCTHOTO OTTOL OVTY Elval apvnTiKY, 1 poN
1o00¢ glvat amd TV EXAYWYIKN OVTIOPAGT TPOS TNV TNYN, EVO, GTO SIGTILOTO
o6mov avtn gtvar BeTikn, 1 pon 100G tvat amd TV TNYN TPOG TV EXAYOYIKY|
avtiopaon (oynuo 5.3.4)
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2yiua 5.3.4. Poij etiyuiaiog 16y00g & O1dGTIHO. HLAS TEPIOAOV

5.3.3. loxug o€ xwpnTiKN avridpaon

Otav 10 KOKA®UO TEPLEXEL LOVO L0 YOPNTIKN OvVTIOpOoN, 1 TACT EMETOL
10V pevpaTog katd 90°( PAéne § 5.2.1.y ), ue amotélecpa, 6Tav To pedpa etval
HEYIGTO, 1 TAOT Vo Eivol UINOEVIKT Kol OVTIGTPOPMC.

H otiypaia woydg p divetar amd ) oxéon P = U - I Kol KATO GUVETELD M
KOUTOAN TG TPOoKOTTEL TOAAOTAAGIALOVTOG Y10 KAOE XPOVIKT GTLYUN TIG avTi-
OTOLYEC OTLYMIOHES TIHES TV U Kot .

[poxvntel Aowwdv undevikn| 1oy0g ota onueia T/4, T/2, 3T/4, T, kth. Metagp
VO UNOEVIK®V TILMV 1 10Y0G amoKTA pio LEYIOTN OETIKN TN KOl 0TI GUVEYELL
po eEAG 1ot opVNTIKY T, {6ov pey€boug.

Ola avtd eaivovtot 6to oyfua 5.3.5.

Uolo

-Uolo

Zynue 5.3.5. Zriypaio 1606 6¢ yopytiky avriopacny
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[Mopatnpovpe 6T N Popd TG PONG TG 1oYVOG LETOPAALETOL VA TETOPTO
TEPLOO0L KO GTO SLAGTNHA HOG TEPLOOOV TaPOLSLALEL dVO Popég TNV 1010
Yok Tapdotact. Katd cuvéneia, n otiypuaio 1oydg £yl Simhdoio cuyvo-
To oo TNV TOGT KoL TO PEVUQL.

H evepyoc 1oyvg P, mov mpokumtel og péom T and Tig oTiypioies TS,
etvar undév, mpdypa 1o omoio onuaivel 6TL N YOPNTIKNY AVTIOPAST OEV Ka-
TOVOADVEL TPOYROTIKY 16y0. Elval kot oot “depyog avrictaon”.

To ywopevo U_ I ovoudletar kot oty Tepinton avt «aepyos 1oxvo»
Kot supPoAriletan pe To ypappa Q pe povada pétpnong to Var.

Térog, eqv BeAnoovpe va eEnynoovpe T HeTaforn g oTryaiog 1oyvog
P UTOPOVUE VO TOVUE OTL, GTO O10GTHRLOTA OOV AT €ivol apvnTikng, 1 pon
oy00¢ Katevhhvetor amd Tt YOPNTIKN AvIidpacn TPoS TNV TNy, EVO, GTA
dloTAHOTO OOV aVTH givan BeTikn, N po1] 1oyHOog KatevBivetal amd TV TN
TPOG TNV YOPNTIKY ovTidpaon (5.3.6).

2ynpa 5.3.6. Ponj atiyuiaiog 1600 6€ O1GTHUA PG TEPIOIOD

5.3.4. loxug o€ ouvleTn avrioTaon - Tpiywvo loxuog

O1 teyViIKég GLOKEVEG AMOTEAOVVTAL GTAVIN LOVO ad KOOOPES MUKES OVTL-
OTAGELS, 1] KOOOPES EMOYOYIKES, 1 YOPNTIKEG AvVTOPACELS. ZuvNBms, cuuTEPT-
QEPOVTOL WG GLVIVAGUOS TOV OVAOTEP® AVTICTAGEMV KOl 1O1MG MG GLVOLAGHOG
OUKNG OVTIGTAOTNG KOl ETAYOYIKNG avTidpaons. Avtd 1oydet Yoo GAOVG TOVG
KATOVOAWMTES, Y1 TN AEITOVPYia TV 0ToimV amouteiton £vo poryvnTikd medio,
Y. KWNTNPES, LETACYNUATIOTEG, CTPAYYOAMGTIKA TNVIO, NAEKTPOUAYVITES.
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Epeic Oa eEetdoovpe ) yevikn mepintoon pog cvvBetng avtiotaong Z,
ot GKpo. NG omoiog epapuoteTar evorracoopevn Tdon u = U nu(ot + @)
Kou Sroppéeton amd pedpa i = I nu(ot + @,).

2ynpa 5.3.7. Kokdwua yia ty ueléty i6yvos ovo E.P.

U Ovopaletar mpaypatiki w6yvs P n 16y0¢ mov KOTOVOADVETAL GTO
OUIKO pépog TG 6VvOETNS avTioTaong vté poper) OeppoTNTOC KON
OTOOEIKVVETAL OTL diveTON OTO TN o)YéoM:

P=U_I ovvp= U;IO oVVO (5.3.5)

0mov ¢ = @, - @, ywvia TG ovvheg avtictaong Z ion pe ™ depopd TS
yoviag pedpatog and ™ yovia tdons (Yvooty og eacn).

Movada mpaypatikng woyvog etvor to Watt (W).
4 Ovopaletar agpyog 16yvg Q 1 16Y0S TOL TOPOVSLALETAL OTO EMAY-

YIKO 1] YOPNTIKO PEPOS TNG GUVOETNS UVTIGTAGNS KU UTOOEIKVVETUL
0T diveTan amd TN oyéon:

U,
Q=U,l,nue = %nuw (5.3.6)

Movdada depyov oydog givor to Var (Vr).
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U Ovopdletar @avopevn 130G S 10 Yivopevo:

(5.3.7)

Movdada earvopevng woyvog ivar to VoltAmpere (VA).

Meta&d tov TpLdv avToV Wydov, veiotatat 1 oxéon: S? = P2 + Q2 kabott
P2 + Q2 — UZSV . 128\, . GUVZ(P + UZSV . I2gv . nuZ(P — UZSV . IZSV . (GUVZ(P + nuZ(p)
=02 ‘12 =S2
Ene1dn -90° < ¢ < 90°, cvunepaivoope 611 0 < cuve < 1 kol GUVETHG M
TPAYUATIKY 16Y0¢ etvor Tévta BeTikn, evd 1 depyog 1oyvg pmopet va glvar 1
Betucn N apvnTikn, KaboTL e€aptdror amd Tov TapdyovTo NUe. AvaAoyd LE TO
TPOCTLLO TNG AEPYOL 16YVOG Q drakpivovpe TG ENG TEPIMTMOCELS:
® Av Q> 0, 10 KOKA®NO TOPOVCLALEL ETAYOYIKT CUUTEPLPOPE 1} 1GOOVVOLLLOL
N téon Tponyeital Tov PEOUATOS KATE YOVia .
To cuve ovopdaletol GVVTELEGTIG L6YVOS TOV KUKAMUOTOG KO GTNV TTEP(-
TTMOON VTN AEYETOL EXAYOYIKOG 1] pETOTOPELNG.
e Av Q <0 1o KOKAOMO TOPOVGLALEL YWPNTIKT) CLUTEPLPOPA 1) IGOSVVOLLOL 1|
TAOM EMETOL TOV PEVUATOS KATA YOVIK .
O ovvteleotr| 10Y00C 0TV TEPIMTOON QTN AEYETOL YOPNTIKOS 1] TPOTTOPEidC.
H mparypatikn, n depyog Kot 1 eovopevn 1oybs, Kabdg Kot 11 GUUTEPLPOPH
TOL KUKAMUOTOG, ametkovifovTot te To Tplymvo 16y0og, onAadn éve opBoydvio
Tpiyovo pe kdBeteg mhevpég P, Q kot vroteivovoa S dmov cuve =P/ S
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2yijpa 5.3.8. Tpiywve 16yvog

» HMopaderypa 1
Kvxkhopa RC cepdg pe R=1000 Q ka1 C=1 pF tpogodoteitot pe evailaoc-
oopevn taomn evepyol tiung 40V, 100Hz. Znrovvrat:
o) N 6VVOETN OVTIGTAOT) TOL KUKADUOTOG
B) n evepyog TN TNG £VTOONG TOV PELLLOTOG
y) ot taoeg Uy kau U,

d) M OMKY| TPAYUATIKT 16Y0G TOV KOTOVOADVETAL.

Avdon
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o) H kv cuyvotrta ivat:
o=2nf=2"-3,14- 100 = o = 628 rad/s
Enopévoc:

1 1

Xo=—=——— = X =1592,35 Q
wC 628110

Apa, 1 ohvOetn avticToon Tov KUKAGUOTOS Eiva:

Z =R +(X,) = /1000° +(1592,35)" = Z=1880 Q

B) [ =—r=—"=1] =0,0213A)=1, =21,3 mA
Z 1880
) U, =1 -R=0,0213-1000 = U, =21,3 V

U.=1-X.=00213-1592,35 = U, =339V

C

d) I'a v ebpeon ™S 10YVOG TOL KATAVOADVETAL GTNV MUK OVTIGTAON
EYovpeE:

To tplywvo TV avTIoTAGE®V TOL PAiVETOL GTO dUTAAVO GYNUA, divel:

Enopévoc:
P=U_I ovvp=40-0,0213-0,532=0,453 W

1N angvbeiog

P=U,1 =213-0,0213=0,453 W

KoBOTL N TPOYUOTIKN 16YOE TG TNYNG KOTAVOAMDVETOL GTHV OMIKY 0vTioTaoN
TOL KUKADUOTOG.
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» Mopaderypa 2

Kvxhopo RL cepdg pe R=2700 Q kot L=10 mH tpogodoteiton pe eval-
Aacoopevn tdon evepyovg Tiung S0V, S0KHz. Zntodvrat:

o) N 6VVOETN aVTIGTAOT) TOL KUKADUOTOG

B) n evepyog TN TG £VTOONG TOV PELLOTOG

) ot thoeig U, ko Uy

8) ot wyeig P, Q, S g mnyne.

Avon

o) H kv cuyvotmrta ivat:
o=2nf=2" 3,14 - 50 = o =314 Krad/s

Enopévog:
X =oL=314-10°10-10° = X =3140Q

Apa, 1 obvOetn avtictaon Tov KVKAGUOTOS giva:

Z=\R?+X? =/2700% +3140° = Z = 4141,2 Q
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B 1 =Yeo 30 oy 0 012A) =1, =12mA
Z  4141,2
) U,=1 -R=0012-2700 = U =324V

U =1 -X_=0,012-3140 = U, =37,68 V

0) ATd 10 TPIY®VO OVTIGTAGEMV TOV PUIVETOL GTO JITAAVO GYTLL0L, TPOKVTTEL:

ouv¢:5:ﬂ:0,652
Z 41412
X, _ 3140
=—=——7—=0,758
He Z 4141,2
Enopévog:

P=U_1I ovve=50-0,012-0,652=0,39 W
Q=U_1I nue=50-0,012-0,758 =0,45 Var

&V &V

S=/P?+Q? =/0,392 +0,45> = 0,595 VA

» Mapdaosrypa 3

‘Evag epacitéyvng cvvoéel oty mpila Tov dwpatiov tov (220V, 50Hz) évav
mokvot). H ovopaotikn 1oy0g Tov TukvmTy|, COUEOVO LE TNV £VOEIEN TOV
oépet, etvar 4K Var ota 220V, 50Hz. To amotéleopa givar vo mEGEL 1] VTONOTY
acpdrela Tov 10A kot o epacttéyvng LIoBETEL OTL 0 TLKVMOTNG £Vl EAATTM-
patikds. Etvar n vndbeon tov cwot;

Avon
A6 ) oyéon Q=U-1 &yovpe:
Q-Ui=1- Q40 gy
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ONAadn, GTNV OVOUOGTIKY] TOVL TAGT O TUKVAOTNG amoppopd 18,2 A kot emedn
avtd vrepPaivel katd ToAD To pevpa 10A, 1 acpdieio TEPTEL AOY® VIEPPOP-
twong. Emopévmg, n vmobeon tov sivar AavOacspévn.

» Mapdaosrypao 4

"Evag xivntpag evallacoouevov pevpatog 220V, S0Hz aroppopd vd
OVOLLOGTIKO GOpTio, COUP®VA LE TIG EVOEIEELS TOV PEpel, pevpa 10A pe cuve
=0,78. o etvon  povopevn, 1 evepydg Kot 1 depyog 1oy0g;

Avon

Goawvopevn woyvg: S=U - =220 - 10 =2200 VA
Evepyocwoydg: P=U -1 cove=220-10-0,78=1716 W

Agpyoc woyve: Q =~/S?-P* =/22002-1716> =1376,7 Var

» Mopaderypa 5

‘Evog pkpdg kivnpoag evairacsopevov peopatog 220V, SOHz amoppopd
peopa 3A. H mpaypatikn 1oy0g tov kwvntipa givar 450W. Yrnoloyiote v
depyo 1oyv Q Kol TO GLVTEAEGTI 10YVOC.

Avon

Eme1om o kivnmpog éxet emaymyikn] CuUTEPLPOPE, TO TPiywvo 1oyvog Ba ivat:
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o6mov S=U - 1=220-3=660 VA

Emopuévoc:  Q=+/S?-P? =660 -450” = 482,8 Var

ouvcp=3:@:>0w(p =0,68
S 660

» Mapaoderypa 6

"Evag teyvitng 0éAel va yKOTOGTIIGEL GTO VTTOYELO TOV GTITION TOL £V Ep-
yaotpro. Exel vapyetl évag aymydc 220V, 50Hz pe o acedreio 25A. Xe
avTOHV TPOKELTAL VO, GLVOEOOVV TaL €ENG PopTia.:

®optio 1: Hiextpikn Ogpudotpa 220V, 2KW, cuve = 1
Doprtio 2: Dotiopog yevikd 220V, 500W, cuve = 1
®optio 3: Kiwnmpag AC 220V, 17A, cvve = 0,8
®oprio 4: Kwnmpag AC 220V, 2KVA, cuve = 0,7

Emapket o aymydg mov vapyet Yo tnv Tontoypovn ( TapdAANAn ) cuVOEST
OA®V TOV QOPTIOV;

Avon

®oprio 1:

P, =2000 W

Q, =0 Var
®oprio 2:

P,=500 W

Q, =0 Var
®oprio 3:

P,=U,- 1, oove =220 17 - 0,8 =2992 W
Q,=U,- I, nuo =220 17 - 0,6 = 2244 Var
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®oprio 4:
P, =S - ouve =2000 - 0,7 = 1400 W

Q= /S -P; =~/2000” -1400* =1428,28 Var

Enopévemg:
P, =P +P +P,+P,=2000+ 500+ 2992 + 1400 = 6892 W
Q,=Q,+Q,+Q,+Q,=0+0+2244 + 1428,28 = 3672,28 Var

Apa:
S,, =/P3 + Q% =4/68927+3672,28°=7809,31 VA
AMNG:
Sp.=U-I=1= Sa ZM:>1=35,5A
U 220

Emopévag, 0tav 0Aa ta poptio cuvdedovv TavtdYpova amoppoPohV peda
20,51 A. H acpdlreia eivon 25 A kot katd GUVETELD ETOPKEL O Ay®YHS Yo TV
TOVTOYPOVI GHVIEST] OAOV TV POPTI®V.

5.3.5. Avriota®uion ( | BeAriwon Tou cuve )

Ot PETOOYMUATIOTES, Ol KIvNTHPES KTA. £lvart emaymykol kotavalmtés. o
TO GYNUOTIGUO TOV HOYVNTIKOV TOVS TESIMV amoppo@odv amd To diKTLo Tpo-
(000G10G EMAYMYIKY| AEPYO 10Y1 MmAAGIHG cuyvoTNTaS. Emetdn avtd amoteiet
o Tpochetn emPapuvon yia to diktvo, N AEH emidiiel 6Toug KoTtovaloTég
™G VoL TNPOVV Evav TPOKABOPIGUEVO EAYIOTO CLUVTEAESTT 10YVOG (GLVIOMG
ouve = 0,9). Ot KoTavorlmTég e aVENIEVES OMALTGELS GE AEPYO 1GYD, VIO~
YPEDVOVTOL VO TOTOHETIGOVY HETPNTES BEPYOV 10YVOC.

O evkoAdTEPOG TPOTOG Y10 TOV TEPLOPICUO TNG KATOVAAMONG LEPYOV ETOL-
YOYIKNG 10Y00¢ elvol N TapAAANAN GHVOEST YOPNTIKOTATOV ( TUKVOTOV ),
1 CVUTEPLPOPE TOV 0TTOLOV €ival avTifeT) GO VT TOV EMAYOYIKAOV
KOTOAVAAOTOV.
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H eraywywm depyog 1oydg Q, mov anoppo@atal 0md 1o 8iktvo aviioTadpi-
Cetar mANpwe N v pépet amd  ywpntiky depyo woyd Q.. H dodikacio ot
ovoudletot avriotadpion.

Me v avtiotdfpon yia otafepn TpayUaTKY 10Y0, LELOVETOL 1] AEPYOS
1oY0¢ Kal BEATIOVETOL O GUVTEAEGTNG 1GYVOG, OT®G PAIVETAL GTO TOPUKATM
oyfpa Kabot, 0pov ¢, < @, = cLVe, > GUVO,

2ynjpa 5.3.9. Avtierabuion yia atalbepo P

Eniong, to pedpa 6toug aywyong Tov d1kthov mteplopileTot Kot GUVETMS Ot
andAELEG Tovg petwvovtol. Emmiéov, mepropiletat 1o k66TOG KOTAVAA®OONG
aépyov oyvog mov ypemvel 1 AEH.

Tpia €1oM avtictdBuong ypnoonotoHvtot Kupiwg:

o Atopki] avtietdOpion: e Kabe ETOyOYIKO KATAVOAMTY CLVIEETOL AUETOL
0 amapaiTnTog TUKVAOTNG. ALTOV TOL £100VE M| AVTIGTAOUIOT YPNOLUOTOL-
eltat Kupilmg Yo PeYGAOVG KOTOVAAWMTES e PEYAAT O1APKELL AEITOVPYLOG.

¢ Opoaow avrietadpion: Kabe opdoa emayoytk®v KoTovoAOTOV KOTA
10 duvatd pe TV idwa 10 Ko ddpkelo Aettovpyiog, avriotabuiletat and
éva Kovd TukvmTy. AVTOL TOL €I00VG 1 AVTIGTAOUIGT YPNCILOTOLEITO
Kuplog Yo avtiotdduion Aapntipwv eHopioLov.
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o Kevrpwi avriotdOuion: H depyog 1oy0¢ evog mAnovg enay@yikdy Koto-
VOAMTAOV JOLPOPETIKNG 10YV0G Kot dtipketog Aettovpyiog avtiotaduileton
amod o opdoa Tukveotov. H depyog 16y0¢ mukvotdv, mov arnotteiton Kabe
QOPA Y10, TNV KAALYN TNG KATOVAA®GNS 0EPYOL 1GYVOC, dlTifETAL HECH
L0 EYKOTACTOOTG OVTOUOTIGHOD.

» Mapaderypa

Ye éva ovotnpo N Tpaypatikn woyog etvar P =600 W ko 1 depyog emaymykn
oyVg etvar Q = 800 Var. Znteitor 0 GuVTEAEGTNG 16YV0G TOL GUGTIHUATOS KOl
OTN GLVEYELD 1] YOPNTIKN AEPYOGS 1GYVG TOV TPEMEL VO TPOoTeEDEl (TapaAANAN
oLVOEDT TUKVAOTAOV), MOTE O GLUVIEAEGTIG IGYVOS TOV OVTIOTAOUICUEVOL G-
otfuatog vo gival 0,8 emorymywog.

Avon

AT t0 apyiKd TPIY®VO 16YVOG TOL PAIVETOL GTO TOPUKATM GYNLLOL TPOKVTTEL:

S= /P> +Q* = /600> +800° =1000 VA

B2@:>c51)v(p20,6

oLV =
? S 1000

Me Vv Tpochecn OU®S Y®PNTIKAG 0EPYOL 1GYLOC Yo avTIoTdOuion, o Te-
MKOG cuvieleotng 1oy00g yivetar 0,8 emaywyikdg pe amotérecpa n yovia @
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TOL TPLYMVOVL VA UIKPAIVEL KOl TO TPLy®VO 16YX00G Vo TOiPVEL T LOPET] TOV
QOIVETOL GTO TOPAKAT® GYTLLOL.

P P 600
oUVQ, =—=8, = =—

=S, =750 VA
Sy covp, 0,8

Q.= /S2—P? = /7507 —600? =450 Var

Apo n YoPNTIKY AEPYOS 10YVG TOV ATALTEITOL Y10 TNV ovTIoTAOUIoN Elvat:
Q.=Q-Q,=800-450 =350 Var

Avakepalaiwon

e Ovopdleton mpaypatikn 1oyvg P 1 16y0¢ mov KaTavaAdVETAL 6TO OUKO
pépog ¢ ouvleng avtiotaong vd poper| BepudTnTas.

e Ovopaletar depyog 1oybg Q M 10xHS TOL TAPOLGLALETAL GTO ENTAYMYIKO
N YOPNTIKO HEPOG TNG oLVOETNC avTioTAOTG.

e Ovopdletatl ovopevn 1oY0G S TO YIVOUEVO TNG EVEPYOD TIUNG TAONG €Ml
™V €vePYO TN TOV PELLLOTOG.

® To cvvp ovopdletol GLVTEAEGTNG 16YXVOG TOV KUKAMUOTOG KOt Umopel va
elval EmoymyKog 1 yopNTIKOG oVOAOYO LLE TO €AV 1) TAGT TPOMYEiTAL TOVL
PELUOTOC N OVTICTPOPOL.

¢ AvtiotdOuion ovopdletal 1 S1001KoGio TEPLOPIGLOV TNG KATAVAAMOONG
aEPYOL EMOAYWYIKNG 10YVOC LE TPOCHNKT YWPNTIKNS OEPYOV 1GYVOG. XV-
VB¢ TeTVYaivETOL e TAPAAANAN GVVIEST TUKVOTMV 1| GUUTEPLPOP
TV omoimv gtval avtiBetn amd avt v Tvioy.
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EpwTioeig

I.

[Tow 10y0¢ £vOC KUKADUOTOG EVOAAAGGOUEVOL PEVLTOC OVTIGTOLYEL GTNV
160 GLVEYOVS PELLLOTOG;

. [Tow ivo n yopaKTPIoTIKn O10pOopd LETAED TNG EVEPYOD KOl TG ALEPYOV

katavdrloong; EEnyeiote pe 01kd cag Aoyl Tt cupPaivet, 6tav Exovpe
depym Katovilmon o€ £vo KOKA®UO EVOAAAGGOUEVOD PELLLOTOG,.

. Tla oo €100¢ 1oyv0¢ Tpémet vo viroAoyilovtal o1 TNYEC oG EmLyEipnomng

TOPOYNG NAEKTPIKNG EVEPYELNG;

4. TTowo pey€0m 10V KUKADOUOTOS EVOAAACGOUEVOL PEVUOTOS OITOLTOVVTOL

Y10l TOV VTOAOYIGHO TNG TPOYUOTIKNG KO TNG AEPYOL 16Y0V0G;

. Etvan otabepn n mapoyn Bepuottog amd pio nAektpikn Oepudotpa mov

TPOPOOOTEITOL LE EVOALAGGOUEVO PEVLLA;

. ITowo etvon 0 TPOGNLO TNG EMAYWYIKNG KO TTOLO TNG YOPNTIKNG 0EPYOV

16006, 0TV TPEMEL VO TPOoTEDEL 1 depyn 1GYVS OLUPOPETIKDOV KOTAVL-
AOTOV;

. O gmoywykdg GLVTEAEGTNG 1GYVOG OVOLALETOL LETATOPEING KOl O YmPN-

TIKOG pomopeioc. Me moto kprriplo d0Onkav o1 ovopacieg avtég;

. oo €idog aépyov 16yv0G amoppoPdtal GuVNO®S 0md TOVG KATAVOAMTEG

OV YPNCLUOTOIOVVTOL TNV EVEPYELONKT) TEYVOLOYIN,;

. ITowo €id0g 16Yvo¢ Tov EVOALACTOUEVOL pEDIATOG deV e€apTdTan amd T

¢aomn o,

10. Iow glvar n Tyun tov GuVE GTaV 1 EAVOLEVT Kot 1] evEPYOS 1oYVG Eivart

loec;

11. TTowo €idog avtiotdOuiong ivat To KOTOAANAOTEPO Y10 HEYAAOVG KATOVOL-

AOTEC e PeYaAN SLapKELN GVVEYXOVS AgtTovpyiag;

12. TToto €idoc avtiotdOuiong ivol 1o KATOAANAOTEPO YOl L0l EYKOTAGTOCN
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AoKnoeig
1. Zg éva kokAopo 1 téon tpogodoaciag eivar u = 150 nu(wt+10°) V kot o
pevpa 1 =5 nu(ot-50°) A. Bpeite v npaypatikn oyd, v depyo 1oyd
K0l TO GUVTELESTN 10YVOG TOL KUKAMLOTOG,
(amavt. P=187,5 W, Q = 325 Var, cuve = 0,5 petamopeiog)
2.’Eva k0xAmpa RC cepag €yt R =10 Q ko X = 5 Q €yet evepyd taon
tpopodoaiag 120 V. Ilpocdiopicte to Tpiywvo 10yvOC.
(amavt. P=1154 W, Q = 577 Var, cuveo = 0,894 mpomopeiog)
3.’Eva koxhopo RL ogpdc éxet: R =5 Q xou X = 15 Q el ntmon taong
otV avtiotaon pe evepyo tiun 31,6 V. Ilpocdiopiote 10 Tpiymvo 16y00G.
(amavt. P =200 W, Q = 600 Var, cuve = 0,316 petamopeiog)

4. Mia ouvBet avtictaon dwoppéetal and EVOALAGGOUEVO PELLLO EVEPYOD
Tiung 18 A ko 0éyetan 3500 VA pe ovvieheoth| woyvog 0,76 petomopeiog.
Bpeite ™ ovvBem avtictoaon.

(amovt. R=8,21 Q X =7Q)

5. Bpeite to tpiywvo olMkng woyvog ya ta tpio mapdrAinia eoptio: Poptio
A, 200 VA pe ovuve=0,7 petamopeiag , Poptio B, 350 VA pe cvove=0,5
petanopeioc, Goprtio I, 275 VA pe cuve=1.

(amavt. P =590 W, Q = 446 Var, cuve = 0,798 petamopeiog)

6. O ovvtedeostg 1oY00G evog optiov 300 KW Bertidverar and 0,65 peta-
nopeiag o 0,9 petamopeiog pe Tpochnkn mukvotdv Tapdiinia. Bpeite
ta KVar tov mukvotdv mov anattovvtot yio ) Bertioon (avtiotddpion).

(amavt. 204 KVar)
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Evérnra 5.4
ZUVTOVIOHOG KUKAWHATOG

“A1dakTikoi oTo)O!1”

Me tn pelétny Ting evoTnTas avtis o1 ualdntés Oa civai os Oéon:

® Vo KATAY0OUY TO PALVOUEVO TOD GDVTOVIGUOD KOL V. YYOPILovY TOTE

avTo oouPaiver.

® v vreloYiovy T TLYVOTHTE GVVTOVIGUOD, TO GOVIEAEGTH TOIOTHTAG,
™ {ovn oiélevanc katr vo. EERPOTY T0 PALVOUEVO THG DTEPTACNG T EVOL
KOKAWUO GOVTOVIGUOD GELPAG.

® Vo vmodoyilovy T GUYVOTHTA GVVTOVIGUOD, TO GUVIEAEOTI] TOIOTNTAG, T
{oovn d1édevang kot va eERYoUy 10 OIVOUEVO THG DTEPEVTOOHS GE EVAL
KOKAWpO TOpaiAniov covToviouoo.

® va avapépovy TapadelyuaTo. NAEKTPIKDY EPOPUOYDV TTO. OTOLO. TO POLVO-

LLEVO TOD GVVTOVIOUOD AEITOVPYET G TAEOVEKTHUA 1} UELOVEKTHLLO.



HAEKTPOTEXNIA

Fevika

H ocvumeprpopd evog kokhopatog RLC, 6tav petafdAreton 1 KOKAIKY GL-
yvotTo © 1 0tav petafdirovrot ot Tipég Tov L kan C, mapovoidlet wdaitepo
eVOLaQEPOV KABOTL O HETAPOAES QVTES EXYOVV OC ATOTEAEGLO TV EULPAVION
evOG oToVdAioL PAVOUEVOV, YVOGTOD G GLVTOVICUOG.

U Xvvroviepég evég kukrhopotog RLC ovopdleran To @aivopevo, Katd
70 omoio 1 e@appolopevn Taon Ppiockerar o pdon pe 1o peopa
otV £i6000 TOVL.

AVT6 €xel WG KVPLO ATOTELEGLA, TAGELG N PEVUOTO TOV KUKAMUOTOS VoL
TolpvouV HEYIGTES TIHEG.

YVVTOVIGUOG PQavileTal TOGO G€ KUKAMUOTO GEPAG OGO KOl 0€ KUKADUOTO,
TOPOAANALL.

5.4.1. Zuvtoviopog oEIpag

Avopepouevol 6to KOKAoua tov oynuatog 5.2.6 (RLC og oepd) kot Topa-
TNPAOVTAG TO VLG UATIKG dtdypappo PAETOLE OTL:

Edqv U, = U_, ot 166€15 00Tég aAANAOQVOLpOUVTOL KOL OTOUEVEL LOVO M TAom
U, ue amotéreopo U = U . Ty nepintwon avth tdon kot pedpa xovv dia-
QOPA PACTG UNOEV Kol KATO GLVETELN TO KOKA®O BpicKeTot 6€ GLVTOVIGUO.

H ovyvomta oty omoia emttuyydveTon 0 GUVTOVICUOG TPOKVTTTEL ™G EENG:

UL:UC:I-wOL:I-wiC:oogzLiC
0
Apa:
1 1
e f = (5.4.1
N TN 16 )
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H cvyvémro f; ovopdletar 131060xvoTNTA TOV KUKADUATOG KOl 1 G)E0N
(5.4.1) etvar yvoot o¢ Tomog Tov Thomson.

Edv petafinBovv o tipéc tov L ko () C, petafdAreTon 1) 1d0tocvyvoTnTo
TOV KUKAMUOTOC KoL VITAPYEL ETGL 1] SLVATOTITO GUVTOVIGHOD TOV KUKAMUOTOG
o€ OLPOPEG CLYVOTNTEG.

211 GLYVOTNTA GUVTOVIGUOV, 1] GOVOETT OVTIGTOCT TOV KUKADUATOG (G0
5.2.7) maipvel EAyIoTN TN Kol 1 £VTAOT) TOL PEOUOTOG LEYIGTN TIUY.

U
Z_ =R Ko Lo = = (5.4.2)

min

10 mopakdto oynua eoatvovtar ot petafoiég g obvleng avtictaong Z
ka1 Tov pevpatog I oe cuvdptnon pe m cvyxvotra f.

2yiua 5.4.1. Metafoin twv Z kai I covaptijcel TG coyvoTyTaS
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A XvvreleoTiic mo16TNTOG TOV KUKA®PATOG (Q ) ovopdleran To mnhiko
NG TGoNG OV EMKPATEL 6TA GKPO TOV TNViov (1] TOL TVKVOTI])
KOTGO TO GUVTOVIGUO TTPOS TNV TAGT TPOPOO0Ging, ONAXOT|

Q:i:&:lmax'wol_:wol_: 1 :i £:>
""uU U I,R R aRC R\C
NI N S (5.4.3)

R oRC C

O ovvtereotig moottag (Q,) deiyvel 6tin tdon U, 1 U, eivar Q_ popéc
LEYOADTEPT] OO TNV TAOT TPOPOOOGING KOl Ol TIES TOV otV TPAEN KupaivovTon
ovvnBog peta&y 10 kot 300. EpgaviCovral onladn vreptdoels 6To E0OTEPIKO
Tov kukAopatog RLC.

To @awvdpevo avtd gival yvooTd ©¢ VAEPTAGT KATO TO GLUVTOVIGUO Kol
TpENEL VoL AapPaveTat GoPapd vIOYT KOTA TO GYESOGHO VOGS KUKAMUOTOC,
Tt vIdpyet 0 kivouvog va SlooTacTeEL TO SINAEKTPIKO TOL TLVKVMOTY e€antiog
™G VITEPTAONG,

[d1aitepn onpacio oy Tpdén €xel 10 TGO GTEVN £lvat 1] KOUTOAN GLVTO-
VIGLOU GTNV TEPLOYT] KOVTA GTI GLYVOTNTO GLVTOVIGUOV. AVTO EKTIUATAL UE
) {ovn déhevong 1 {ovn cvvtovicopov Af Tov KuKAGHOTOG, oL diveTal amd
N oYEoN:

Af=f -f (5.4.4)

omov f, kau £, efvan o1 Thevpikeg cuyvoOTTEG OTIG OOl TO pevpa I Taipvet
Tun ion pe 0,707 1

X
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Zyiua 5.4.2. Zovy diéevong

Amodevietar 0Tt peta&d g {ovng diéhevong Af Kot Tov GLUVTEAESTY| TTOL-

otnrag Q_1oyder n oxéon:

Af =2 (5.4.5)

ONAaO, Yo 0pIopEVN cuYvOTNTA GLVTOVIGHOD f M {OVN SiEdevong givat 1060
HKpOTEPT ( TO GTEVH KOUTOAT ), OGO HEYOADTEPOG EIVAL O GUVTEAEGTNG TTOL-
omrog Q..

['o Tov vroAoyiopd TG 160G GTNV TEPIMTOCT] TOL GUVTOVIGUOV, TOPATN-
povue ta e&ng. Eme1on dev vmapyet drapopd gpdong Hetald Ta.ong Kot peEOILOTOG
(9 =0°) epapudlovtag tic oyéoelg (5.3.5) ko (5.3.6) maipvoope:

P=U_ -1 -ocowe=U_-I -ocow0°=U_ "I
Q:USV‘IEV.nM(p:USV.ISV.nHOO:O

ev

411 ——



HAEKTPOTEXNIA

onAadn|, 6tav 1o KikAmpa Ppicketal 6€ GLVTOVICUO ATOPPOPH AMOKAEIGTL-
K6 Tpay ATk 100 amd TNV TNYY|, N OO0 KATOVOADVETOL GTNV OUIKT] TOV
avtiotaon R. Enedn dg, 1o pevpa etvon péyioto (Préne oynua 5.4.1), copme-
patvovpe OTL KoL 1) ATOPPOPOVREVT LGY VG Elvor péyioTn).

Enopévmg, dtav éva kOkAopa lval GLVTOVIGUEVO, LETAPEPETOL LEYIOTN
TPOYUOTIKT 10Y0G OO TNV TNy OTNV OUIKY| 0VTIGTAOT) TOV KUKADUOTOG.

210 £0MTEPIKO TOL KUKADIOTOG VTAPYEL ATMOTAUIEVUEVT] EVEPYELD GTO LLOL-
YVNTIKO TEST0 TOL TVIOL KOl 6TO NAEKTPIKO TEdi0 TOL TLukvLTY. H evépyeia
aTY KUKAOQOpPEL cuveyds petalhd tov Tviov Kot Tov TLKVEOTH (TaAdvtoon
evépyelag) aALalovTag LopeT, Y®PIc TOTE Vo EXGTPEPEL GTNV TNYY|, OTMG
ovppaivel o€ éva acvvtovioto khklopo RLC.

Me dAha AoYia, HeTa&D TOV TVIOL KOt TOL TUKVMTI TPOYLOTOTOIEITOL GUVE-
YOG U0 TOAGVTOOT] EVEPYELNG LLE CLYVOTNTA 101 LE TN GLYVOTNTO GUVTOVIGUOV.

» Mopdaosrypa
Koxkhopa RLC oepbg éxe: R = 1200 Q, L =6 mH, C = 1 nF kot cuvdéeton
o€ evaAlaoodpevn taon 30V, 60KHz. Zntovvtou:
a) H ocbvBetn avtictoon tov KuKAGIOTOS
B) To oAo pevpa
y) H tdom U,
d) H cvuyvétta cuviovicpov
&) O ovvtedeotig modTag Q,

ot) H {ovn diérevong Af.

Avon

o) H kv cuyvotrta tvat:
o=2nf=2-3,14- 60 = o =376,8 Krad/s
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Enopévoc:
X =oL=376,8-10°-6-10%= X =2260,8 Q

X, =t = L X, =2653930
wC  376,8-10°-1.10

Apa, 1 ohvOetn avtictoon Tov KUKAGUOTOS giva:

Z=R? +(X_-X, )’ =/1200° +(2260,8- 2653,93)° = Z =1262,75 Q

U 30

B) [, =—o= =1, =0,02375(A) =1 =23,75 mA
Z 1262,75
7) U.=1_-X.=0,02375-265393 = U_=63V
S 1 1 _
) f = 65,007 KHz

" 2mJIC  216-10° -1-10°

_ Wl _ 2-3,14-65,007-10°-6-10°

€
: Qn R 1200

=2,04

o0 Ap o fo _ 65,007
Q, 2,04

= Af =31,866 KHz
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5.4.2. MapaAAnAog cuvToVIOHOS (AVTICUVTOVIOHOC)

To kdKAopa Tov oyuratog 5.4.3 (a) etvol yvootd ¢ KOKA®UO TapEAANAOD
GLVTOVIGHOV (1] AVTIGVVTOVIGHOV). ATOTEAEITOL AT EVOIV 10AVIKO TUKVOTH Ko
éva TNVio Tov TOPOLGLALEL KOl MUK OVTIGTOOT TOAD LK.

Av U etvon n evepyog Tyun g taomng kat I n evepydc tiun tov pedpotog mov
mepvaeL omd To KUKA®UA, ToTE TO pevpa I aviiotabuilel dvo mpdyupara:

e To pevpo oto mnvio, mov glvon |, = Kl EmeTal TG Téong
2

S o R*+(wL)

Kot yovia @, 6mov 0P = R

® To pedpa otov TokveTi, nov givar I = oC U kat Tponyeitar g tdong
Kot 90°.

Amewcovifovtag dtavuopatikd to peyén (otov optldvtio aEova tomobeteiton
10 Koo péyebog, dnAadn n téomn) mpokvmrel to Xy. (5.4.3.P).

2ynjpa 5.4.3. Kokdoua wapdilaglov covrovieuot
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YnoBétovpe 6t ta otoryeio R kot L dtatmpovvtot otabepd kot emopévog to
I elvar o100ep06. Metafdirovtag ) yopntikdmta C, petafGALETOL N YOPNTIKY
avtiotaon, apa kot N £viacn Tov pedpatog I .

‘Etot, 0tav n yopntikdémra C ehattdvetal, avEAVETOL 1] OVTIGTOGT TOV V-
KVOT Kot Katd cvvEnelo ehattoveton N éviaon I .. Tavtdoypova ehattmvera
Ko o pevpa I kabag emiong ko n ywvia @

[No optopévn Ty Tov C 10 0AMKO pedpAL YIVETOL GLUPACIKO UE TNV TAOM
(9, = 0) xon maidpver v eldyiotn duvorq T I (61011 ) k&OeTn eivorn pkpo-
TepN Ao Kabe TAdyn). Av n yopntikomta C elattwdel akdun neptocotepo,
apyilel Kot Tl 1 adENGT TOL PEVUOTOC, OALA LLE ETOYMYIKO YOPOKTPOL.

U Aépe 611 £govpe TaPaLANAO GUVTOVIGNO, OTAV 1) £VTAGT] TOV PEONATOC
noipver Ty ehayiomn ipn (I ) ko givor copgocki pe my taon U.

2yijpa 5.4.4. Atavoouatixé o1dypopua 6To GVYTOVIGHD

H omottodpevn tipn g yopnrikotmtog C yio tov TapdAANAo GUVTOVIGHO
TPOKVLTTEL oM LLE!
L

(ol (5.4.6)
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H ovyvomnta cuvtovicpot npokdmtet ion Le:

11 R (5.4.7)
° 2n\LC L®

Kol 1) EAAYLoTN T TOL PEVUOITOG

| = YR (5.4.8)

A 2 2 ’ 4 4 4 .
Kot emedn R* << (o L)*, mpoceyyiotikd to f ko I . divovtar amd tig oxEoeis:

1
b= e (5.4.9)
L =_YR (5.4.10)
min (woL)z

H o0vBetn avtictaon maipvel péylom T ko diveton amod ) oyéon :

7z =Y _Q2R=0Q ol (5.4.11)

max
I min

L
6mov Q, = %

To @orvopevo g avamTugng peyding avtiotaong Z kotd tov topdAinio
GUVTOVIGLO OVOUALETOL VTEPAVTIOTAON).

Epdcov vrobécape 6tin R elvar modd pukpn, ta peopota I ko 1. etvar ico
Kot dtvovton amd T oxéon:

I-1-Q 1, (5.4.12)
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Emouévag, otov mapdiinio cuvtoviouo ta peopota I, kol eivar Q_¢o-
péc peyodvtepa amd to eldyioto pedpa I . . To parvopevo avtd ovopdleta
vagpéviac).

270 TOPOKATO GYNUO @aivovton ot HETaPOAES TG Z kat Tov | oe cuvaptnon
pe t ovyvotnra f.

2ynjpa 5.4.5. Metafoin twv Z ka1 I covaptijcel TS c0yvoTHTOS

o ™ Codvn di€devong toydet Kot o n oxéon Af = £-f = £/Q_alrd o1
ovyvotnteg f, kau £, avtistoryovv oty nepintoon avtr ota onueio 0,707 -
Zmax noto 1,41 - 1 ., onwg aivetor 610 oxnua (5.4.5).

Ocov apopd TV eVEPYELR TNV TEPITTMOGN TOV TOPAAANAOL GUVTOVIGHOV,
KOl TAAL 1) EVEPYELN KATOVUAMDVETOL GTNV OUIKT OVTIGTOON. TO ECOTEPIKO
TOV KUKADUOTOG TPOYLOTOTOLEITOL TEPLOJIKA OVTOAAQYT] EVEPYELOG LETOED
TOV TUKVOTH KOl TOV TNViov, (TaAVTmon evépyelag) OTmg akpPdg Kot 6To
GLVTOVIGUO GEPAC.
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» Mopaderypa

To KHKA®EO GLVTOVIGHOD TOL POIVETOL GTO TOPUKAT® GO, ATOTEAEITOL
ano to otoyeio R =40 Q, L = 6,36 mH, C = 1590 pF kot tpogodoteitan and
evalhaooopuevn téon evepyod g U. Na BpeBodv:

o) 1 GLYVOTNTO GLVTOVIGHLOV

B) o cvvtereotg mowdTnTag Q.

v) n {ovn d1éhevong Af

d) o1 mhevpikég cvyvotnteg £, ) g Lovng di€devong.

Avon

a) Etval koxkAopa mapdAAniov cuvToviGHOD Kot ETOUEVOS 1| GUYVOTNTA
ovvtoviopov f; divetan amd t oyxéon (7.25).

—f =50 KHz

1]/1 R _1 1 40°
> on\LCe P 2n

L2 21m4/6,36-10°.1590.10% (6,36-10°)°
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B) O cvvteheothig molotnTog Q, giva:

3 -6
Q_wL 2-3,14-50-10°-6,36-10° _50
R 40

v) H Covn d1éhevong mpokdmTel eKOAN:

S 30 = Af =1KHz
50

0) O mhevpikég ouyvoTNTES Elvar:

f, =1, -A—2f—50-§:>f =49,5KHz

f, =1, +A7f—50+2:f =50,5KHz

AvakepaAaiwon

o Yuvtoviopoc evog kKukAopotog RLC ovopdletot 1o govopevo, Katd To 0moio
N epappolopevn téon PpiokeTol 6 EAGN LE TO PELLLA GTNV €GOS0 TOV.

® H cuyvomta oty omoia eTITVYYAVETOL 0 GUVTOVICUOS OVOUALETaL 1010-
GLYVOTNTA TOV KUKADUOTOG.

® Yuvteheothig mowdTnTog TOL KUKAMUATOS (Q ) ovopdletan to mAiko g
Téong mov eMKPATEL 6TAL AKPOL TOVL TNVIOL (1] TOL TLKVMOTN) KATA TO GL-
VTOVIGUO TTPOG TNV TAGT TPOPOOOGIaLG.

® Yméptaom ovopdleTol TO GUIVOLEVO TOV TOPOTNPEITOL GTO GUVTOVIGUO
6€1Ppag, Katd To 0moio N TAoN GTO TNVIo 1| GTOV TLKVAOTH €lvat TOAD
peyoAdtepn amd v téon Tpoeodocioc. To paivopevo avtd Tpénet va
Aappaveror coPapd vTOYN KATA TO GYESAGUO EVOG KUKAMUATOS, d1OTL
VILAPYEL 0 KIVOLVOC VO S100TAGTEL TO SINAEKTPIKO TOL TLKVAOTH £€onTiog
NG VIEPTAONG.

® Ortav éva KOKA®UO £ival GUVTOVIGUEVO, LETAPEPETOL LEYIOTN TPOLYLOTIKN
1oY0G oo TNV TNYN OTNV OUIKT VTIGTOOT TOV KUKAMLOTOG.

e Aépe 0Tt Eyovpe TOPAAANAO GLVTOVICHO, OTOV 1 EVTOGT] TOL PEVIATOC

naipvel v eAdytot Ty (I . ) Ko etvon cvpgacikn pe v téon U.

min
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¢ To govopevo g avdmtvuéng peyding aviictoong Z  Kotd tov mopai-
AnAo cuvtovicpud ovopdleTot VIEPAVTICTOOT).

® Ymepéviaot ovopAaleTon TO GaIVOUEVO OV TOPATNPELTAL GTOV TOPAAANAO
GULVTOVIGUO, KT TO 0TT0i0 TO PEVILO. GTO TNVIO 1) GTOV TLKVOTH Elvat TOAD
ueyoATEPO amd To gAdyoTo pedpal . .

Epwrioeig
1. Ze éva kdkhopa RLC oepdc n ovyvomta cvvtoviopov givar SKHz. Edqv
ot Tiég T@v L kan C vrodimhaciactovy, toon Oa ivar ) véa cuyvotta
GUVTOVIGLLOV;

2. Ze évo KOKA®UO GLUVTOVIGHOV Gelpdc 1 (dvn diéhevong eivar 1KHz. Edv o
ovvteleoTnG ToldTNTOg dumAaciaotel, moon Ba lvon i véa {mvn diédevonc;

3. Ze éva kokAopa RLC oepdg n ouyvotmta cvvioviopov givar SKHz. Edqv
n Lovn dérevong eivan 0,5KHz, moteg elvar o1 mAevpikég cuyvOTNTEG;

4. Tlodg petafdidetal To pedpo Kot 1 cOVOETN AVTICTOGN GLUVOPTNOEL TNG
oLYVOTNTAG GE £V KOKAWMUO GLVTOVIGHOV Gelpdc; Tt cvpPaivel otn cv-
YLVOTNTO GLVTOVIGHOD;

5. 1oon elvar n cuyvéTTa TOAGVTOONG TNG EVEPYELNG HETAED TOV TVio
KOl TOV TUKV®TI] GTO GLVTOVIGUO;

6. Tt Aépe 0T Kot TOV GVVTOVIGHO £vOG KukAmpotog RLC celpdg eppa-
vifovton vepTaoels;

7. Tt dADVEL 0 GLVTEALEGTNG TOLOTNTAG GTOV TOPEAANAO GLVTOVIGUOD;

8.T'ati Aépe 611 kaTd TOV TOPAAANAO GLUVTOVIGHO ep@avilovtal VTePEVTE-
GELG;

9. log petafdiretor To pedpa Kot 1 cHVOETN avTiGTOGT GLVAPTHCEL TNG
oLYVOTNTOG KOl Tt CLUPOLVEL GTN GLYVOTNTO GLVTOVICUOV € KOKAMLLO
TOPEAANAOD GLVTOVIGHOD;

AoKnoeig
1. Koxhopa RLC oepdg tpopodoteitar pe evoriacoopevn tdon u = 200
“Mu(500t + 30°) kot 1 otrypaio €vraon eivar i =2 nu(500t + 30°). Eqv
L = 0,5H va Bpebodv ot Tyég twv R ko C.
(amévt. R = 100Q2, C = 8uF)
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2. Kokhopa RLC oepdg gxet: R =30Q, X =X, = 150Q 6tav tpopodoteitar
pe evaAlacoopevn taon 120V, 60Hz. Zntobvra:
o) M TN g yopnTikdmrag C
B) N mpaypotikn woyde P mov katavaAdvetol oty aviictoon
(amévt. C = 1,77F, P = 480W)
3. Kokhopa RLC cepdc €xet: R =40Q, L = 4H xot cvvdéetan o€ evarroo-
oopevn taon 100V, 500rad/s. Zntovvrat:
a) H evepydg Tiun tov pedpatog
B) Ot téoeig U kar U,
) O cvvtekeotig mowdtntag Q,,
d) H {avn 6iéhevong Af
&) O mievpicég cuyvomtes f, f,.
(amévt. 2,5A, 5000V, 50, 1,59Hz, 78,825Hz, 80,415HZ)

4. Z10 KOKA®UO TOL Tapakato oyfuatog sivat: L= 0,2H kot C = 30uF.

Znrobvrat:
a) H xurkdikn cuyvotnto cuvtoviopow m,otov R = 0.
B) H kukiuch cuyvotnta suviovicpod o,6tav R = 50Q.
) O cvvtekeotig mowdtntog Q_yia vy mepintoon B)
d) H {ovn diéhevong Af yia v mepintmon )
&) Ot mhevpikég cvyvomztes f, £, yio v nepintoon B)
(omévt. 408rad/s, 323rad/s, 1,29, 39,87Hz, 31,49Hz, 71,37Hz)
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Evornra 5.5
Tpipaciko Peupa

“A1dakTikoi oTo)O!1”

Me tn pelétny Ting evoTnTas avtis o1 ualdntés Oa civai os Oéon:

® Na drakpivovy moia nASKIPIKG OIKTVO. EIVAL HOVOPAOIKG. KO TTOL0. TPLYO.CIKA.

® No avayvwpilovy ko va avapépovy 1o factka yopoxTpLoTikd LeyEon
Kal TIG 1010TNTES TWV TPLPACIKDYV OIKTOWV.

® No KaTtavooiy Tic GOVOETUOAOYIES AOTEPO. KOl TPLYMDVOV KOl VO. DTT0A0YI-

Sovv Ti¢ TdoEIg, TO PEbUATA KOL TV 16X TWV GOVOEOUEVDY KOTAVALWDTOV.



HAEKTPOTEXNIA

5.5.1. MNapaywyn TPIQPACIKOU pEUPATOS

Yty evotmra 5.1 gldape 6t av éva mhaictlo pe N aptBpd onelp®v oTpépeTon
Héoa o€ PayvnTiko medio (LayvnTikng exoyoyng B) mopdystot evailooccopevo
pedpa. To pedpa avtd ovopdletorl Lovoeacikod pevpa. Av cuvdedel og oepd pe
TO TAOUG10 £va OUIKO opTio (avTioTAoT)), 1| OTUYHLOi0 T TG TAPUYOUEVG
TaoNG ot AKpa ToL divetar amd T oyéon:

omov:
U,: 0 mAdtog NG evarlracoopevng tdong
o = 2xnf: koK cvyvotTa TOov pevpaTog o€ rad/s
t: 0 ypdvoc o S
ot (= ¢): 1 yovio teplotpoeng netpnuévn o€ rad N o poipeg (°)

Edv avti yw éva, ypnopomomBovv 3 dpota mhaicia, AA’, BB, I'T’, Ta omoia
€xouv Kowd Aova TEPIGTPOPNC KL TEPIGTPEPOVTOL [LE TNV 1010 cLYVOTNTA,
elvol OUMG LETATOTIGUEVA GTO YDOPO Katd Yovia 120° to éva amd 10 dAAo,
1OTE £XOVUE TOPAYMYY| TPUPAGIKNG EVOAALAGGOUEVIS TAGNS, OTMG PaivETOL
oto oynua 5.5.1.

Zyiua 5.5.1. Zynuatikij o1dtaln mopaymynis tpipacikis evaiiaceouevis Taens
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Ot 1pelg evaALaoGOUEVES TACELS TOV TToPdyovTot 1L ovTd ToV TpOTO, £ival
HeTa&h TOVG POVIKE RHETATOMIGPEVES KATA XpOVO 160 e To 1/3 g mep1ddov
T 10V EVOAAAGGOEVOL PEVIOTOG, OPOV L0, TANPNG TEPLGTPOPT] TOV KAOE TAa-
o10V, dNAAOT| pia TePLoTpoPn katd 360°, mpayupoatonoteitan g povo ico pe T.

X10 oynua 5.5.2 &ovv onuelwbel o1 TpelS EVOALACGOUEVEG TAGELS, TOV
ovopdlovrat kot AcELS Tov evaALacoOEVOL pevpatoc. o va dakpivovtot
netagd tovg ovopdatovrar pe o ypdupota L, L, L, (modoadtepa R, S, T).

Av vrobécovpe oynuatiké 6tin Tpd™ edon L, Eexvd ™ ypoviki| otryun
0, tote n devtepn L, Eexvd pe ypovikn kabvotépnon T/3 ko n tpitm L, pe
2T/3. Zoverog kGbe xpovikh 6Tiyur] GUVOTAPYOVV OL TPELG TAGELG U, U,, U,, O
omoieg, Ady® Tov 0Tt Ta 3 TAaicia lval TAVOROLOTLTTA, £YOVV:

e v 101 suyvotta £ ( Ko tepiodo T)
® 70 1610 Mhatog U |

® ypovikn KabBvotépnon N pia and v GAAn ion pe to 1/3 g neprodov T,
N dtapopd eaong 120°.

Ot e€lomoelg Tov TpLov Tdoemv givat:

u, =U, " nuot
uz = UO : T“,l((Dt = 1200) (552)
u, = U, - np(ot - 240°)

Xm yAoooa ¢ Hiektpoteyviag Tpelg 1€T01EC TAGELS, OmTOTEAOVY £VOL GL-
RETPIKO TPLOUGIKO GUGTI O
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u(V)

Zynpa 5.5.2. Zynuatiky ansikovian Tov 3 TAGEWY TOV EVAILAGEOUEVOD PEVUATOS
G& Koo drdypopua U - t

X0opoKTNPIoTIKY 1010TNTO TOL GUUUETPIKOD TPLPAGIKOD GLGTNIOTOG ivat OTL:

d Ov tpeig oTrypoieg Taosig Uy, U, U, 6€ KGOE xpoviki oTiypn divooy
(aryefpiko) aOporopa ico pe To pnoév:

u+u,+u,=0 (5.5.3)

2o oxnua 5.5.3 £xovv oyedaotel Ta Swoypdupata U - t, tov 3 tdoswv U, U,
U,, T0 €va kGt amd To GAko. Edkora Siamict@vovpe 0Tt 0moladimoTe Ypoviky
oTLypn, ol oTrypiaieg Tdoeig Uy, U, U, £xouv akyepikd afpoiouo undév.
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Lyijpa 5.5.3. Ty ypovikij otiyuij t, oty pdon L, avrietoryei n U, ue Ostiké mpoéonuo, oty pdon L,
1 Uy, emiong pe Oetiid mpdonuo kar oty pdon L, n U, erions pe apvyind. Av npocbicovus o
TAdT Tovs alyefipikd, mpoxvnrel dlpoioua ico ue to 0. To idro coufaivel 6e omoradmote diin

XPOVIKI] GTIVUN, T.Y. TH XPOVIKI] 6TIyun IV T0V GYijHaToG.

To dravuopatikd Siaypoppa tov 3 evepydv taoewmv U, U,, U, £xelm popen
10V oyNpatog 5.5.4. Ot 3 tdoeig &xovv ica pétpa kot dtopopd eaong 120° n
pio amwd v aAAn. Ipokvntel, 0nwg eidape, and To yeyovog Ot kabe paon
KaBvoTepel o€ GYEOT LLE TNV TPONYOVUEVT KOTA YpOoViKO ddotnua ico pe T/3
nov avtietol et og yovia 360°/3=120°.
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2ynpa 5.5.4. Aiavoouatié S1dypopua TV TAGCEQY IOV TAPEYOVTOL OTA GKPA TOV 3 TEPICTPEPD-

HEVOY TOAIYUATOV

5.5.2. AvedapTnra Kai aAANAEVOETA TPIPATIKA CUCTAHHATA

Ta tpia TeproTpedeva mAaicto Tov oyfuatog 5.5.1 propovv va BewpnBovv
®G TNYEG EVOAAAGGOUEVNG TAGNS (TPLPAGIKT| YEVWITPLA).

Av cuvdEcouie e aymyong KaBeULd amd TIG TPELS AVTEC TNYES LE AVTIOTOTYO0VG
KOTAVOAWTES, KaBEVaG amd Tovg omoiovg £xel avtioTotya cOVOETN avTioTaon
Z,Z,,Z,, 00 £ovpe To 3 KUKAOUATO TOV GYNHOTOG 5.5.5.

2y 5.5.5. Tpopoootnon NAeKTPIKOV KATAVILDGEDY UE TPIPAGIKO PEVUA. AveEApTHTO TPIPAGIKO
cvoTHHA pE JXpiion 6 aywy®Y
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H otypaio Tyun tov pevpatog oe ka0e khkimpa Ba eivar:

(5.5.4)

NLE NLE NS

w

Av vtoBécovpe 0TL 01 GUVOETEC OVTIOTACELS 6T 3 KUKAGUOTO Elvat 10€C:
Z =17,=7,161€ 10 A0poiopa Twv peupdtov Sivetar omd T oxEon:

. . . _u u, u u, tu,+u .o
i+t =2+ 2+ 2= 2 3 =0=i +i,+i,=0
V4

Z Z Z

onAadn:

U To a0poiospo TOV GTIYHIAI®V TIHAOV TOV TPLAOV PEVUATOV, 0TOS Kl
TOV TAGEMV, €Ival 160 pE TO pnodév.

2yiua 5.5.6. Tpopodotnon NAEKTPIKOY KOTAVAADGEDY UE TPIPAGIKO pEvid. AJANAEvdeTo Tpipaci-
KO oboTua ue ypiion 4 aywymv
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Y10 oynpa 5.5.6, o1 3 aywyol ETGTPOPNG TOL PEVUATOG OO TO POPTIO GTNV
Y1 £xovv avtikataotadel amd Eva koo aywyod, o omoiog dtauppEeTal amd To
dOpotopa twv 3 peoudrov i +i,H,. Adym g ovvdeong Twv 3 KukKAopdToOV,
gxovpe éva aAANAEVOETO TPLYackd cvotnua. O Kowvog aymydg ovopdaletot
0VOETEPOS AYDYOG, EVOD 01 3 ay®yol TOV AVTIGTOLYOVV OTIS 3 PAGELS, OVOUA-
Covion aymyoi @dongc.

Av to nhekTpikd poptio 6T1¢ 3 pdoeis eivar loa, Z, = Z, = Z,, 10T€ 0 000¢-
TEPOG OY®YOS 0€V dLappEETAL OO PELLLO Kol Umopel va kaTapynOet.

2ynjpa 5.5.7. Tpopodotiei NieKTpIKOY KOTAVAADOEQY HE TPIPAGIKO pEVUa. ALANAEvoeTo TpIpact-

KO ovoTua 3 aymyav (ywpis 0v0éTepo)

Y10 oynua 5.5.7 TopIoTAVETAL GUUUETPIKO OAANAEVOETO TPUPAGTIKO GCVGTNLLOL
XOPIg 0VOETEPO Qy™YO.

Edv ta poptia dev eivar cGupupeTpikd, vdpyovv OnAadn SPOPETIKEG GUV-
Oeteg avtiothoeig Z,, Z,, Z, og x40 @don, tote i+, i, # 0 kar 0 ovdétepog
dwppéetar amd pevpa.(Xy. 5.5.6)

v wpdén, 1 evePYOS TIH CVTOV TOV PEVUATOC OEV EETEPVA TNV EVEPYO
TN TV peyadvtepov and ta pedpata I L, I, wov kukhopopovv 61 3 pdoeic.
Mmropel eTOUEVMG 0 0VOETEPOC AY®YOS VO KOTAGKEVOOTEL LE ay®Yo 1dtag f
MKPOTEPNG OL0TOPN|G GE GYECT) LLE TOVG 0Ly ®YOVG PAGTC.

O1 1010 TEG AVTEG TOV TPLPAGIKADV CLUGTNUATOV GLVEBAANY TOAD 61N didi-
d001 TOVG.
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Avti va ypnoiponomBovv 6 aymyol yio T HeTapopd TG NAEKTPIKNG EVEP-
YELOG, OTMS POiveTOl 6TO oYfUa 5.5.5, pmopovv va ypnopomombovv 4 aymyol
(3 paoelc kot 0VdETEPOG) OGS PaiveTal 6TO oYU 5.5.6, | oTNV TTEPiTTOON
CUUUETPIKAOV KATOVOADGE®V, Lovov 3 aymyoi (o1 3 pdoelg yopig ovdétepo)
Ommg oto oynua 5.5.7. Emtouyydvetal £T01 6NRAVTIKY] 0IKOVORi0 6TO KOGTOG
KOTOGKELNG KO AELTOVPYIOG TOV YPUUUDV LETOPOPAS NAEKTPIKNG EVEPYELQGS.

5.5.3. ®aoikn Kai MOAIKA Tdon

Ag vmobécovpe 6Tt Exovpe 3 aywyovg @acewv L, L, L, ko tov ovdétepo
aywyo N og £va GUVOESEUEVO TPLPACIKO GUCTNO PEVUATOV 4 ay®YDV, OTWG
avtd oL gidape GTNV TPONYOVUEVT TOPAYPOPO (oYnua 5.5.6.).

Me 3 BoAtdpeTpa mov TomobeTovpe petald Tov Kabe aywyol Gaomg Kot Tov
0VOETEPOL HETPAuE TNV vePYO Tiun NG Kabepdg amd tig taoeg U, U, U..

Lynpa 5.5.8. Métpnon pacikayv téeewv U, U, U, pe fodtéustpo. Aiavoouatind didypapuc

A@ob ot oTrylaieg TipéG U, u,, U, TV 3 TACEMV YOV NUITOVOEN LOPPN
e v idto suyvotnta f kot to 610 TAGTog U o1 evepyol Tipés Tovg Ha givan
foec: U =U=U..
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U H 1don peta&d Tov 0ymyod puog ¢aong Kol Tov 00dETEPOV OVORA-
Cetor paowkn) Taom U(p.

Ag vmoBécovpe otn cuvEXELd, OTL GVVOLOLUE Eva BOATOUETPO peTAED VO
OTOL®VONTOTE AO TOVG AYWYOVS PACTG. XT0 oYU 5.5.9 T0 BoltoETPO GLV-
dcetan petadd tov aywymv L kol L,.

2ytiua 5.5.9. To Poitépuetpo petpd Ty molikij tden perods twy pdocwy L, L,

To BoAtopetpo petpd my evepyd Tun g tdong puetold twv edoewv L kot
L, v onoia ovouatovue U . ITapatmpovpe 6t n taon U, (evepydg Tiun)
elvat onuavtikd peyaldtepn and T PACIKES TAGELS TOL LETPNONKAV TpON-
youpEVeG. Avtd cupaivet, S10TL N oTiypaio Tdon u,, TPOKVTTEL, AV OO TNV
u, apaipedein u,:

U,=u -4,

210 oynuo 5.5.10(a) n u,, CNUELOVETOL WG N KOTOKOPLOT andGTaoT (51090-
pd) petadd twv onueimv twv 600 KOUTVAMY U, Kol U, TOL AVTIGTOLOVV GTNV
{010 ypOVIKY| oTIYUN.

Av petapepBoiv aVTEG 01 AMOGTACELS GE EVa OLAY PO TAGTG - YPOVOL
omog oto oyfjua 5.5.10.(B) tote TApaTnpOLUE OTL M TAOT U, EXEL NUITOVOEDT
popon pe mepiodo T. H Oetin nuimepiodog g avtictoryel oto onpeio 6mwov
u,>u, Koi 1 apvnTIKN 670 onueio 6mov u, < u,. Ta onueia, 6mov N Kapmdin
u,, maipver ipég 0, avticTorovV 6Ta oNpeia TOUNRG TV KOUTLAGY U, Kot u,.
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Zynipa 5.5.10. H moldixij tdon u,, G 10p0pd Ty QaGIKWY TACEWY U, KAl U, EXEL JUITOVOELON
HOPYI] pE TAGTOS HEYALDTEPO ARO TO WAGTH TWV U, KAl U, KoL TPONYeital Ypovikd s u, kard T/12
(Exe1 orapopa pdong 30°)
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Onwg eaivetor 610 oyfpa 5.5.10, 1o Thatog U’ e u , eivar peyardrepo
amd to mhatog U twv u, kat u,. [apoatnpodue akdun 6tin u , tponyeitol g
tdong u, katd xpovo ico pe T/12 (mov avrictoyel og yovia 30° 610 didypapipa
Tdong - Yoviog).

270 dovoopatikd Swdypopue tov 3 pacikoav tdoeov U, U, U, n U, npo-
KOTTEL G M SLOVOGHATIKT S10popd TV 600 dravucuatov U, ka U, .

U,, (oxfijua 5.5.11).

H tywf e U, propel va vroroyiotel and ta pikpd opboydvia tpiyove
ABI «a1 BI'A (oymua 5.5.12).

Me 6poto tpomo voroyiCovtar kot o1 U,,,

U

2ytipe 5.5.11. Awavvopatiré ddypoppa v nolikdy taoswv U U,

12

USI

Lynpa 5.5.12. Yroloyiouds tis U, and ta pixpd opBoyovia tpiyove ABI ka1 ABI’
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3

UlZZAA:AF+FA:AB'GDV30°+BA'GDV3O°:2'AB'(SUV30°:2'Ul'7 = Ul' \/§

A H taon mov emkpotei perold tov ayoyodv eaeng (U,,,U,,U.) o
£Va TPLPAGIKO GUGTNNA PEVUATOV OVOpaleTon wolkn Taon U .

U =3 U (5.5.5)

Ao 10 S10VOGUATIKO S1AYPOUIO TPOKVTTTEL AKOUN OTL LETOED TG TOAKT|G
KOl TNG QOCIKNG TAoMG LITAPYEL dlapopd paong ¢ =30°.

5.5.4. Zuvdeon aoTEpa Kal oUVOEON TPIYWVOU
Eidape (mapdypapog 5.5.1.) 611 6T1g NAEKTPIKES YEVVITPLEG Ol TPLOACIKEG
TAoES (NAEKTPEYEPTIKEG dLVALELS) epavilovion og TAaicta (TVAMypaTa) ta
onoia meplotpépovrar pali, dStatnpdvtog otabepn v petadd tovg yovia 120°.
Ievikd oT1G TPLPACIKES YEVVITPIES VTLAPYOVY dVO TPOTOL GVVOEGNC TMV TL-
MYHATOV, OCTE VO ONUOVPYELTOL TPLPAGIKO GUGTNUO PEVUATOV:

® YUVOEOT] TPLPUGIKIG YEVVITPLUS OE 0OTEPU.

2ynjpa 5.5.13. Xvocon tpipacikis yevwiTplog 6E acTENO.
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211 GUVOEST] G ACTEPX 1) TAGT OV EMIKPOTEL GTO AKPO TOV TUALYLATOV
glvot n eacik).

® XHVOEDT] TPLPUGIKIG YEVVI|TPLUS OE TPLYMVO

Zyijua 5.5.14. Zvvoeon tpipoacikis yevviTplog 6€ Tpiymvo

21 6VvdEoT 6€ TPIy®VO, 1] TAGT TOL EXIKPUTEL GTOL AKPO TWV TUALYUATOV
™G YEVWNTPLOG EIVOL 1) TOAIKY).

» Mopdadsrypa

210 AKPOL TOV TOAYUATOV H0G TPLPOUCIKNG YEVVITPLOG OVOTTUCCETOL AE-
KTpeyeptikn dvvaun ton pe 220 V. To todiypato g YEVVITPLOG GLVOLOVTOL:

o) & 00TEPA LLE KOWVO OVOETEPO AYWYO

B) Xe tpiyovo

[Towa etvar 1 TOAKY| Kot 1 QOGIKY| TAGT GTOVG Ay®YOVS TG YPOUUNG TTov Ba
TPOPOJOTNGEL TOVG KATAVOAMTES G€ KOO mepintwon;
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Avon

Xy (a) mepintwon (oxnua 5.5.13) vrapyovv 4 ayoyoi (L, L,, L, kot o
ovoétepog N).

Merago L -N, L,-N, L.-N emikpoatei n eacikn tdon Ue = 220V.

Metogo L -L, L-L,, L.-L, emkpatei n mokuc| tdon

U, =+3-U,=3-220=380V

> (P) mepintmon (oynqua 5.5.14) dev vdpyet o ovdétepog aywydg N. Me-
1080 tov aywymv L -L, L -L,, L.-L, emixportei n mohkn taon U_= 220V.

ExtOg amd TV Tp1pasIKn YEVVITPLN KOl Ol KOTAVEAMTES LITOPOVV VO GUV-
deBolv pe 600 TpdTOVG (O8 AoTEPA 1) GE TPIYWVO).

210 oynua 5.5.15 ot dpotot katavarwtég pe ocvvletn avtictaon Z eival
OLVOEJEUEVOL GE AOTEPTL.

210 dKpo KAOE KATOVOAMTH VIAPYEL 1] PAGIKT TAO U, To pedLa TOV dop-
péet Kabe Katavarmt (evepyog Tiun) 6idetal cOHE®VA Pe TO VOUO Tov Qp
amnd TN oYEoN:

ACTEPQL

_ Y (5.5.6)
z .

To 1610 pevpo mov drappéet Tovg aywyols L, L,, L., (pevpa ypopung), ot
OLVOECUOAOYIO AGTEPA OLLPPEEL KOl TOVG KOTOVOAMTES:

=1 (5.5.7)

YPappNG aoTéEPQL

Epocov ta pevpata eivol 1coppomnpéva, 0 0vOETEPOG aymyOg o€ dtappEeTal
amd pevLOL.
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Zyijpa 5.5.15. Xévocon katavalwtoy og actépa

210 Xx.5.5.16 01 610101 KATOVAAMTEG EIVOL GUVOEDEUEVOL GE TPLYMVO. X1
GLVOEGLOAOYIO QLTY VIEPYOVY OVO JUPOPETIKA PEVLLTO: TOL PEOLLOTO YPURUNG
v ayoyov L, L,, L, mov tpo@odotody Toug koupovg tov tprydvov (I
KOl TOL PEOUATO TTOL SLoPPEOVY TOVG KATOVOAMTEG (1

vpauuﬁs)’
—

Adyo ocvpperpiog ta 3 pevpata ypapuung £xovv ioeg evepyoig THeES. Toeg
EVEPYOVG TILEG EYOLV Ko TOL 3 peOLLOTO TPLYDVOL OV SLOPPEOVY TOVG KOTOL-
VOAOTEC.

Il—IZ—IS—IYp

Zyiua 5.5.16. Zvvoeon katavaiwtav o€ Tpiymvo
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2ynpa 5.5.17. Aiovoouatixé o1aypoppa peopdTOy Ypapuns Kal Tprymvov

— TPOKVITOLV OO T OLOVUGLOTIKY] GUVOEST TV PELUATMV

L ovon (oynpo 5.5.17). Ao ™ yeopetrpio ToOL O1VOGUATIKOD OOy PALLUATOG
TPOKLITEL OTL:

To pedpoto IY

I \/5 : Itptyd)vou (5 3. 8)

ypoppis

[TpoxdmTel akOpo OTL TOL PELLLATO TPLYDVOV TOPOLGLALOVY dlaPopd PAoTG
30° pe o pevUATO YPOLLLUNG.

» Mopaderypa
Tpia opota poptia cuvhetng avrtictaong Z = 10Q cvuvdéovtal oe dikTLO
380V/220V (molkn| / pacikn téon) :

0) 6€ GUVOEGT OOTEPOL

B) og ovvVdEoT TPLYDVOL

Na BpeBovv ta pevpota TG YPOUUUNG KO To pEVLOTO TTOV OPPEOVV TOL
eoprtia og KGO pio cvvoeo.
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Avon

o) Xt ovvdeon actépa 6Ta dkpa TV optiov (oxnqua 5.5.15) emkpatein
(QOCIKN TAOM U, =220V.

2OUPOVO [LE TO VOLO TOL U £YOVLE:

u, 22
.. =_‘P_ﬂ_22A
P Z 10
To 1010 pevpa drappéet ka ™ ypopun: I =22A.

ypoppic

B) Xtn obvdeon oe tpiymvo (oynua 5.5.16) ota dkpa kaOe KATAVOA®TN
emkpatei ) ol tdon U_= 380V.

2Opeova pe 1o vopo tov Qu to pedpa I dlvetar and ) oyéon:

Tpilycdvou

| =
TPLyGVOL 7 10

To pedpa ™G ypoppung diveton omd ) oxéon:

I =31

YpamG TpLyGVOL - ‘/§ x38A=66A
[Moapoatnpodpe ott:

4 To pedpe TS Ypoppig KoTa T1 GVUVOECT TPLOPUCIKAOV GUUUETPIKDV
KOTOVOAMTOV GE TPLY®VO, EIVUL TPUTAGGLO TOV PEONOTOS YPOUPNS
KOTA TN GUVOEST] TOV 101V KATAVIAOTAOV G UGTEPU.

(5.5.9)

Ypappig (tprycdvov) ypappg (aotépa)
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5.5.5. loyug Tou TPIPACIKOU PEUHATOS

[Na Tov Tpocdiopiopd g 1oyHOC TOL KATAVAAMVETAL GE (ot GUVOETN avTi-
OTOOT G€ £V0. HOVOPUGIKO GO, OGS Yvopilovpe, ypetalovtal 3 otoyeio:

e 1 tdon U (evepydg Tiun) ota dkpa TG cHVOETNS avTicTOoTG.

e 10 pevpa I (evepydg Tiun) mov dappéet v avtictoon.

® 70 6VVQ (GVVTELESTIG LOYVOGS), OTTOV M YOVin ¢ Eivar 1 O10popd PAoNG

peta&o U ko L.

H 1oy0¢g vrroAoyiletar and ) yvowot) oxéon: P=U - I - cuve. H 1oy0g o10
TPLPACIKO GVOTNHA Elval TPOPavVAOG tomn pe To dBpoilcpa TV 1IoxdmV TV Ko-
TOVOAOTOV KAOE QACTG.

21 TEPIMTOON 1GOPPOTNUEVOL TPLPAGIKOD GLUGTHUATOS Ol 3 OO0 KOTO-
VaA®TEG €YoV 0 KaBévag 6To AKpa TOL TNV 110 TAoN Kot dloppEOVTOL Ao
70 {010 pedo.

Awokpivovpe d0V0 TEPUTTAOCELS:

a) Ot katavaAmTEG lvar cLVOEdEUEVOL GE 0GTEPOL

B) Ot katavaroTtég elvarl cuvoedeUEVOL GE TPTYWVO
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P=3-U I - ouve

P= 3-U-I‘cuve

P=3-U -1 - cvve

P= 3-U-I:‘cuve

Zyipna 5.5.18. (@) Zovoson katavalwtdv 6e aotépa

(P) Zovoeon katavaiwTdv e Tpiywvo

Kat 6116 800 6uvoéaelc 1 GuVOALKT| 1oy VG diveTat amd T oyéon:

P=3-U,- I - ocvve (5.5.10)
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Omov:
U, : M tdon oto GKpa TOL KoTavaA®TH o dong
L.: 10 pedpo OV SLappEet TOV KATOVAAWTY

ovve: M dopopd paong petadd U, ko I

U
2t ovvdeon actépa (oxfua 5.5.18 a) £xovue: [ =I ko Ug = E’ omoTE M
oyxéon (5.5.10) maipver tn popoen:
P =/3-U-Tcuve (5.5.11)
: . , . I ,
Z obvdeon tprydvov (oxfipa 5.5.18 B) éxovpe: U =U kar I = E’ omoTE

n oyxéon (5.5.10) maipvel ko wdAr T popon: P = \/§'U~I-Guvcp

[Mopoatnpodpe Aomdv 6t aveldpnTa amd ToV TPOTO GOHVIESNC TOV KATAVOL-
AOTAOV G€ £Va LIGOPPOTNREVO TPLPAGIKO GUGTIILO 1) TPAYLOTIKY 10Y0G diveTan
ano ) oxéon (5.5.11)

oMoV :

U: n moAkn| téion (n téomn petald tTov ayoyov eAacns g YPOUUNG)

I: to pedpa mov drappéet kdbe aywyd eAong TS YPOLLLUNG

GUV(Q: 0 GUVTEAEGTNG 1GYVOG

¢: M dpopd eaong peta&d U ko I

Z1UEWOVOLUE OTL TA TPLPACIKA dikTva YopaKkTnpiloviatl Kavovikd amd v
TOAKY| TOLG TAGT, O)L LOVO YTl Elvar 1) LEYOADTEPT Kol TPETEL VoL Mo LovOEel
v AOyoug acporeiog, aAlG Kot ETEION TOAAEG POPEC AeimeL 0 OVOETEPOC KL
OEV TPOGPEPETOL Yo LETPTON 1| POGIKY| TAON.

[No mapaderypa otig ypapupés Y.T e AEH mov yapaxtmpilovton og ypoppég
150 kV, n tdon 150 kV elvor n moAkn tdon pHetaéd Tov oy@ydv TG YPOLUUNG.
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AvTtioTol 0 Ol TPLPAGIKES GLGKEVEG TOV GLVOEOVTOL GTO OTKTVLO YOUUNANG
Tdong g xOpos pag, yapaktnpilovrat and v mToAkn téon Tov diktvov 380V
N Kot Pe Tig 000 Taoels (Tohkn kot actkn) o 380V / 220V.

Y& avTIoToLYi0l LUE TNV TPAYLOTIKY] 1o)0, 1| @OIVOpEVN 1606 (S) Kot 1) aepyog
1606 (Q) 070 TPLUPACIKO cLGTNHO dTvovTal amd TIC GYECELS:

S=.3-U-1 (5.5.12)
Q=+3-U-I-nug
[Ipopavmg 1oyvet:
S? = P2 + Q? (5.5.13)

» Mapdaosypa 1

"Evog Tpupactkdg NAEKTpIKOg Kivntipog cuvoLetat Le 3 aywyods Tpo@odociog
o€ dlkTvo ToAIKNG Taons 380V, cuyvotnrag SOHz. ‘Eva tpipacikd Patdperpo
LETPE TNV TPAYLOTIKY 16Y0 TOL ATOPPOPE 0 KIvNTNPOS amd To diKTLO Kot
dtver évoeén P = 3,6 kW. Eva aumepdpetpo mov cuvoEetal 6e GEpA Le Evov
amd TOVG AYWYOoVS TPOPOdoGiag Tov Kivnthpa deiyvel I = 7A (BAéne oynqua
5.5.19.). Na BpeBovv:

a) H eawvopevn oybde tov kivnmpa

B) O cvvteheotng 10Y00G (GLVE) TOL KV TP

v) H depyoc 1oy0¢ Tov kivntipo.
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2y. 5.5 19 Zynuatixi mapdcrocy Tov KvyTipa. T0v Tapadeiyporos 1
Avon
a) H gawvopevn woybdg S vroroyiletat amd m oyéon (5.5.12):
S=+/3-U-1(1) émov U = 380V 1 moAikn téion

[ =7A 10 pedpo ypoppung
Avtikafiotodpe otov tOmo (1) T apBuntikég Téc:

S=+/3x380x7 = 4602 VA
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B) H mpaypatikn 1oydg mov amoppo@d o Kivntipog divetat and tov TOmo:
P=\/§-U-I-cmvcp

N avkadiotovtog and ™ oyéon (1):

P=S " ouvep
and Omov gyovpe: OLVQ = 3

AvtikaBiotovpe tig apBuntikég tipés: (P = 3,6 KW =3600W)

_3600W _
02W

782

b

v) H depyoc 1oy0¢ Q Bpioketar amd 1o Tpiymvo 16y0og:
S2=Pp2+ Qz
:>Q2 =S2._p2

Q- T

Avtikafiotope T aplOunTikég TIHEG:

Q =+/46027-3600" = 2853 Var

» Mopaderypa 2
[N v avtiotddon e aépyov 160G TOL TAPAYETUL OE UG EYKOTAGTOON
NAEKTPIKOV KIVIITNPOV, TPOKELTOL VO EYKOTACTAOEL Lol TPLPOAGIKT) GVGTOLY 0L

3 TUKVOTOV, GLVOMKNG aépyov 1oxvog 15 kVar. To diktvo givol tprpacikd
tdong 380V/220V, cuyvotmrog 50 Hz.

Na Bpebel n amoutovpevn yopnTikdTNTO KAOE TUKVOTN, AV 01 3 TUKVMOTEG
ovvoebdovv:
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o) G€ a0TEPOL

B) og Tpiymvo

Zyiua 5.5.20. Avtiotdbuion pe mokvOTESG GUVOEIEUEVOVS GE 06TEPA. (@) Kal o€ TPiywvo ().
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Avon

KébBe mokvotg amoppopd depyo 1oyd
Q. = 15kVar /3 =5 kVar = 5000 Var
H depyog 10y0¢ tov mukvm divetar amd T oyéon:
Ue _ Ue

QC=UC'ICZ>QC=UC'X_C:X_C (1)

6mov U, M 1dom 6T GKpaL TOV TUKVOTH

I, 70 pevua mov SlappEEL TOV TVKVOTH
X. = 1/2afC (2) n yopnrikf avtictaon
f 1N GLYVOTNTA TOL EVOAAACCOUEVOL pevATOC o€ HZ

C  1nyopntwodmra Tov Tukvet o€ F (Dapdvt)

Ao 11g oyéoetig (1) ko (2) €xovpe:
Q.=U. x 2xrfC 3)
Emi\ovue ™ oxéon (3) oc mpog C:
__Q

U; x 2nf

21 cvvdeon aetépe. N Tdon ota dkpa Tov Tokvet stvar U, = 220V (BAéne
Yy. 5.5.200). AvtikaBiotodpe otn oyéon (3) kot Tig VITOAOITES APLOUNTUKES
tipég Q. = 5000kVar o f = S0HZ o £xovpe:

—— 520¢ =3,3x10" F=330uF
220° x 2150
21N 6hviEsT TPLYMVOL N TAON GTa GKPa TOV TVKVETH givar U, = 380V.
(PAéme oynua 5.5.20.B). AvtikaBiotovpe ot oxéon (3) kot T VTOAOITES
apounTikég Tuég Q. = 5000 VAr 1 Q. = 5 kVAr ko f = S0HZ xon £yovpe:
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5000

C. iy =————=1,1x10"F=110pF
TPryVoL 3802 % 2150 o

[Tapatnpovpe 0TL KaTd TN GHVOEGT TPLYMOVOL 1 OTOLTOVUEVT XOPNTIKOTNTO
TOV TUKVOTY €lvatl to 1/3 ™ YopNTIKOTNTOS KOTA T1) CUVOEST GE AGTEPQL.
[N avt6 10 AdY0 N avTioTdOpIon YiveTol KOTA KOvOVa [LE TUKVMOTEG GLVOEDE-
pévovug o€ Tpiymvo. Emelon opwg n epappoldpuevn oto Akpa TV TUKVOTOV
Taomn Katd T 6VVdEST avTn gival vymAdtepn (epappdletal 1 ToOAKY Tdon),
OTNV TEPIMTMON EYKATACTOONG TUKVOTAOV 6€ dikTva Y. T. ypnoiponoteiton kot
1N GVVOEST OE AOTEPQL.

Avake@aAaiwon

® 'Eva tprpacikd cOGTNUE EVOAAAGGOUEVOL PEVUATOG EYXEL TPELS EVOA-
A0GGOUEVEG TAGELS 160V TAATOVS Kol 110G GLYVOTNTOGC, Ol OTOlEG XYoLV
YPOVIKT KoBuoTéEPNON, N Hio ord TNV AAAY, KOTA YPOVIKO SLAGTNIA 160
pe to €va Tpito ¢ mePtodov T. 1o S10vUGHATIKO S1ypaLLel 01 3 TAGELS
TOPLGTAVOVTOL LE 3 d1avOGUATO 1010V HETPOL TO OTTOL YOV dLAPOPEL
@aong peta&y tovg 120°.

e XopaKTNPIoTIKY| 1010TNTO TOVL TPIPAGIKOD GLGTNHOTOG Vol OTL TO OA-
vePpucd dBpoiopa TV GTIyoioV TIHOV TOV 3 Tdce®V, Kotd TV ida
XPOVIKN oTiyun, givar ico pe o pndév (u, +u, +u, = 0).

® 10 AAANAEVOETO TPLPACTKE GUGTILLOTO YPNGLLOTOIOVVTOL TPELS OLy®YOL
PAGEMV KOl £VOG KOO ay®yOS, TOL OVOUALETOL 0OVOETEPOS. XTOL 1GOP-
POTNUEVE TPLPACIKA SIKTVO UTOPEl VoL UV VILAPYEL OVLOETEPOG.

o Qoo téon U(P gtvat 1 tdomn mov emkpatel petald Tov Kabe aymyol
@dong kat Tov ovdetépov. TToAkn tdon U_ eivar n tdon mov emkpoarei
peta&h omolwvonToTte amd TOLG Oy®YOVG PAGTC.

® O TPLPACIKEG NAEKTPIKES TTNYES KO OL TPUPAGIKOTL KATAVOAMTEG GLVOEOVTOL
oTO TPLPACIKA OTKTLO EiTE GE GUVOEDT AOTEPQ, EITE GE GVUVOEST TPLYDVO.

® H woy0¢ og 160ppomnpévo TpLpactkod cvotnuo dtvetor amd ™ oyéon:
P= \/§‘U‘I‘GDV([)
omov U n moAkn) tdon, I to pevpa mov dwappéet kdbe aymyd edong g
YPOUUNG KoL @ 1) Otapopd @dong petald U ko 1.
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EpwTioeig

1. Thati mhaiow Tov TePIoTPEPOVTOL HETATOTIGUEVE GTO OPO Katd 120°,
TAPAYoLV TAGELS HE XpOoVIKN kaBvuoTtépnon, N tia ard TV GAAT, ion pe
10 1/3 g meprddov T;

2. Toti ypnopomolodvtal To TPLPOCIKE GUGTN LT,

3. Me mota tpodmdOeomn 0 0VOETEPOG ayYOG OV dlappEETOL Ad PEVLLL;

4. Ze €va Tprpaotko 6ikTvo 1 pactkr| Taomn sivatl 380V. T1dom givar 1 moAik)
téon;

5. 2g éva tpLpactko diktvo 4 aymydv (3 AGELS Kol 0VOETEPOG), TO 0010
&xel mohkn| Taom 380V, cuvdéovpe HETAED Ay Yoy PACTG Kol OVIETEPOL
&va, Lovopaoiko Katavalmtn. Tt tdon Ba emikpatel ota dkpo ToL;

6. Av 0g [0 TPUPOCIKT] YPOLUY, YOPIG 0VOETEPO aymYO, TOMKNG Tdong 380V,
GUVOEGOLE TPELS 10EG AVTIGTACELS GE GUVIEST] AGTEPQ, Ol TAoT O
emkpatel 6ta dkpo k4O avtictaong;

7. Z10 TEAOG LOG TPLPOGIKNG YPOUUNG, OV TEPAapPdvel Tovg 3 aywyolg
pdong L, L, L, xau tov ovdétepo N, cuvécovtat 616¢popot opikoi Ko
tavarotés. Metpdpue ta pevpato oe KaOe aywyd gdong kat Bpickovyle
(evepyo Tun): L =12A,1,=6A, [, = 12A. Av petpicovpe 10 pedpa Tov
OlappEEL TOV OVOETEPO AY®YO, TO10L AT TIG TOPAKAT® TIUESG Eival o
KOVTA G€ 0VTY] TOL TEPIUEVOLUE Vo Bpovpe; o) 15A - B) 30A - y) 6A - 9)
0A. No d1KoloAOYNGETE TV OAVTION GOG.

8."Evag tp1pacikoc emaymyikdg Kivntnpog £xel Tpio OO0 TUATYHOTO Kot
TapEXEL 1I6Y0 6€ VA OPIGUEVO UNYoVIKO @optio. TTdte ta TVATYyHATA TOV
dwappéovtar omd peyaidtepo pevpa; Otav ivatl cuvdedepéva ce aoTépa
N o€ 1piymvo;

9."Evag tpupactkog KatavaimTig Tov amoteAeitol amd 3 OLOLES OVTIGTACELS
R ovvdéetan pe cuvoeon aoTépa 6€ HIKTVLO TPIOV PAGEWV LE OVOETEPO.
Zapvikd k6Betor n pia avtictaon. o petafAnbovv ta pedpato oTig
dAdec 600 avtiotdoels; Oa petafAndel To pevUA GTOV OVLOETEPO AYWYO;
No 01KOOAOYNGETE TNV ATAVTNOT GO,

10. Tpeig dpoteg OepuavTikég aVTIOTAGELS EVOS POVPVOL UTOPOLV VO GLVOE-
Bovv g éva Tprpactko diktvo 380V/220V eite oe aotépa, €ite G€ TpiywVO.
e Mol amd TG OVO GLVOECELS ATOPPOPATOL LEYUAVTEPO PEVLO AT TO
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diktvo; Xe mota amd Tig 00 GLVIEGELG KATAVOAMVETAL LEYOADTEPN 1GYVG;
11."Evog tprpactkog emayyikds Kvntnpog xet Tpia Opota ToAtypato kabéva
and T omoia £yel ovVOeTn avtiotaon Z. O Kivntpog He To TOVAIYHOTA
TOL GLVOESEUEVO GE OGTEP, ATOPPOPA NAEKTPIKN 1YV amd TO HIKTVLO
Kol TopEXEL UNYaviKY) 1x0 o€ éva otabepd eoptio m.y. pio aviiio. Ocw-
poOVTOS 0Tl 0 Babpdc amddocng Tov o€ Ba petafAnOel, av Ta TVAlypaTd
OV GVVOEDOVV GE Tpiymvo, va eENYNOETE AV GE aVTY TNV TEPimTwon Oa
petaPAnOei n 1oyhg Ko To pedE TOV ATOPPOPE Atd TO HIKTLO, EPOGOV
eEakolovBel vo Tapéyel 6To PoPTio TNV S0 UNYOVIKY| 1GYV.

Aoknoeig

1. Tpeig Opoteg mpkég aviiotdoelg R = 25Q glvat cuvdedepéveg o piymvo
KO TPOPOOOTOVVTOL IE ayYoUg amd diktvo moAkng tdone U = 380V. Na
VIOAOYIGTOUV:

o) H évtaomn tov pedpatog mov StoppEet TG aVTIGTACELS
B) H évtaon tov pedotog 6Toug aywyols TG YPOUUUNG TPOPOd0GTog
v) H 1oy0¢ mov katavaldveton oe kdOe avtiotaon.

(am. o) 15,2A - B) 26,3A-7) 5776W )
2. Na amavtnfodv o epotipate TG Tponyovuevng doknong 1, pe Tig avtt-

OTAOELS GLVOEIEUEVES GE OOTEPO.
(am. o) 8,8A - B)8,8A - y)1936W)

3. Tpeig dpoteg opukés avriotdoelg R = 50Q cvvoedepéveg oe aotépa dlop-

péovtal and pevpa évraong I = 4,3A. Na vroroyiotel 1 @ocikn kot n
TOAKY) TAGT TOV OIKTVOV GTO OTOT0 £Vl GUVOEOEUEVEC.

(Am. 0) 215V - B) 372V)

4. Tprpaotkog Kivntipag eivor cuvoedeEVog oe dikTLO TOAKT|G Thomg 380V
Kot k60g évag amd Toug 3 aywyovg TPoPodociog Tov dappéetal and pevpa
évtaong 20A. O cuvtedestg 1oYLOG ToL Kivntipa eivat cuve = 0,85. Na
evpebet:

a) H niextpucn 1oy0¢ mov amoppo@d o Kivntipag amd 1o diktvo, oe kW.

B) O Babuog amdd0ong ToOL KVNTHPA, 0V 0VTOG TAPEYEL UNYAVIKT 10YV CE
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éva eoprtio, ion pe 5,7 KW.
(Am. o) 11,176 KW - B) 0,51)
5. Tpeig dpoteg opkég aviiotaoelg R = 11Q givar cuvdedepéveg oe cuVOEOT
aoTéP, 6€ 0KTVO TOAMKNG Thong 380V TpLdv aywydv (Ywpig 0vdETEPO).
Noa Bpeboiv:
o) H tdon ota dxpa ke aviiotaong
B) To pevpa wov dappéet Kabe avtioTaon
v) H 1oy0¢ mov katavoilovetor o€ KaOe avtiotoon
) Av dwaxomei 1 pio amd T1¢ 3 AVTIGTAGELS VO DVTTOAOYIGTOVV TOL TPOTYOVLEVAL
EPMTNUATO Y10 TIG 2 OVTIGTAGELS TTOV ATMOUEVOVY GUVOEDEUEVEC.
(Am. o) 220V - B) 20A - v)4400W - §) 190V, 17,3A, 3282W)
6. Tprpaocukcog kvnmpog mapéyel oTov AZova Tov unyovikn woyd 4000W. O
KWNTpog TpoeodoTeitat amd Tpipactko diktvo mohkng taong U = 380V
Kot otappéetar amd pevpa | =9A. O Babuog amddoong Tov Kivnthpa vt
n = 0,85. Na Bpedovv:
o) M TPOAYLATIKT 10Y1G TNV OToiol AmopPOPd 0 KIVNTNPOG
B) n pavopevn 1oxdg
Y) 0 GUVTEAEGTNG 1oYVOG (GLVQ)
d) M depyog 1oyvg
(Am. o) 4706W - B) 5924VA - v) 0,79 - 5) 3598Var)
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6.1.1 Eicaywyn - AvopOwrég

Mo v mopaymyn, LETA@OpA Kol S1aVOUT| TNG NAEKTPIKTG EVEPYELNG GTOVG
JPOPOVG KATOVAAWMTES YPNOLOTOLEITAL, OGS EIVAL YVOGTO, EVOALAGGOUEVO
pedpa. Ol TEPIGGOTEPEG GLOKEVES TOV KOATOVAAMVOLY NAEKTPIKT] EVEPYELDL (Q®-
TIOTIKO COUOTO, NAEKTPIKOT KIVNTHPES, OIKIOKES GUOKEVEG, KTA.) AE1TOVPYOHV
LE EVOALUGGOUEVO PEVLLAL.

Y7apyouv OpmS Kot ONUAVTIKEG EQPOPUOYES TOV AEKTPIGHLOV TOL AEITOVPYOVV
1e ovvey€g pedpa, OTMS 1 NAEKTPOAVOT|, S1POPEC NAEKTPIKEG GLOKEVEG, E151KOL
niextpikoi Kivynpes, K.4. ['a v Tpo@odosia avT®dV TV EPUPUOYOY UTOPOHV
va xpnolponmonfodv yevvnTpleg cuveyovs PEOUOTOC, NAEKTPIKA GTOLXELO KOt
GLGCMPEVTEG, TO HEYOADTEPO OUMG LEPOG TNG AMOUTOVUEVIG EVEPYELQG E TN
LLOPPT GLVEXOVG PEVLLOTOG, TAPEYETOAL OO AVOPOMTEC.

Ot avopBmtég ivar To KOp1o oTorKEl0 TOV J10TASEMY TOV PETATPETOVV TO
EVOALOGGOUEVO peLU o€ cuveyés. H ypnon tovg emPairetar yio Adyovg
OLKOVOMKOVG KOl TEYVIKOVG, YIOTL, TIG TEPICCOTEPES POPES, GLUPEPEL VAL YPT-
oporom el 1o VILAPYOV HIKTLO EVOALAGGOUEVOL PEVUOTOC, TOPE VO EYKOTOL-
oTa0oVV YEVWNTPLEG N GAAEG GUOKEVEG TTOPAYMYNG GLVEXOVG PEVLLOTOC.

Q¢ avopHmTEG ¥pNoLOTO10VVTAL S1APOPA NAEKTPOVIKA GTOTYEIN: ALYViEg
KEVOL, Ayvieg agpimv, dlodot nuaymynv, Bupictop, KTA.

[TolowdTepO YPNCILOTOOVVTAY TTOAD Ol AVYVIEC. ENUEPQ YPNCILOTOLOVVTAL,
oXe00V AMOKAEIGTIKA, 010001 Kol BupicTop, TOL KoTackeLAloVTaL Omd Moy ®-
Yo VAKA (kopimg mopitio). Le e1d0kég epaproyEG, OTOL ATULTOVVTOL VYNAES
TAGELS KO LETAPEPOVTAL LEYAAEG TOCOTNTEG NAEKTPIKNG EVEPYELAS, YPNOLO-
TO10VVTAL NAEKTPOVIKEG AVYVIES, TT.). AVYVIES ATU®V LOPOAPYVPOV.

2ty evotnta outr Oa avoaeepBolpe Lovov 6Tig 61000V ULLYOYAV.

H 6i0d0¢ nuayoyov ivar £va ototyeio mov katackevaletor cuvnOmg amd
V0 oTpOUATO TVPLTIOL, TO OTTOoln £Y0VV TPOSUIEELS Kot GAA®V aTOU®VY. ZTO
é&va oTpOLa, AOY® TOV TPOSUiemv, £xel dSnuovpyndel mepicoeia eAeHBepmv
NAEKTPOVIOV, EVO 6TO GALO GTPOLO, TOV BPICKETAL GE EXAPN LE TO TPAOTO,
EMdepa nAektpoviov. Meta&d tov 000 GTPOUATOV, oYNUATICETOL (o TE-
proynq epayprov, 6T ovopaleTal, GTNV 0moio OPEIAETOL 1] YOPAKTNPIOTIKY|
101010 TNG S10J0VL:
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U H 6i060g cvpumepLoipeTal S10.QOPETIKA, AVALOY NE TN POPA OLé-
AEVONG TOVL NAEKTPLKOV PEVRATOC,

Zynpa 6.1.1: Zopfoliky mapdotacny 616000 ka1 covOijkes Aertovpyiag T

O 0oxpodEKTNG A G 01660V ovopaleTor Gvodog kot 0 akpodEkT e B kaBodog
g dwvdov (Xy. 6.1.1).

Av 1 taon (Srapopd duvapkov) mov epapprdletar oTa dKpo TG 01030V £xEl
@opd amd A mpog B (U, > U,) n di0dog dyst, apnvet NAadh to pedpa va mepva.

Av n téon el my avtibem eopd (U, < U,) n 6i0d0g dev dyet, dev apnvet
ONAadN T peELU VL TEPVA. (ZTNV TPAYUATIKOTNTO TEPVA £V TOAD UIKPO
peopa). H 61000g dnA0dT CUUTEPLPEPETAL O LOVMTNC.

H téon katd v omoia dyet | 6iodog ovopdletor opON Tdon ko 1 téon
avtifeng popag, avaotTpoen tdon.

Av 1 avdoTpoen thomn EEMEPACEL 0L TIUT, XOPOKTNPICTIKN Yo TNV KAOE
61000, TOTE N AYOYIUOTNTA TNG AVEAVETOL OTATOO KOt 1) 01000¢ O10GTATOL, LE
KIVOLVO VO KATOGTPAQEL o VITEPEVTAOT).

O diodot katackevdlovtal e d1dpopa peyédn, avdioya e To pedpo Aet-
TOVPYiOG TOLG KATA TNV 0pON POPd, TO OTO10 UTOpEL va elval peptkd mA, €mg
nepikés dekdoeg A. AALO BoctKo YopaKTPIoTIKO TG d1000V £ivar 1 péylot
AVAGTPOQN TAGT TOL UTOPEL VO EPAPUOGTEL GTO GKPOL TNG, YWPIS VO OIUCTOCTEL.

457 ——




HAEKTPOTEXNIA

Ortav 10 pedpa Aertovpyiog g d1000L eivar onuavtiko, T0te 1 6i0d0g Tomo-
Oeteiton Tveo oe pHeTaAMKO TAAIcO e TTEPVYIO YOENG, Y10l VO O10YETEVETOL
N AVATTLGGOUEVT BEPUOTNTA TPOS TO TEPPAALOV.

2yijpa 6.1.2: Aigpopor Tomol 01600V NUIAYW YOV

6.1.2 Movo@aoika KukAwpara avopOwong

Ta kuKAodpaTo avopbmaong Tov HoVoPasIKoD EVOAAAGGOUEVOL PEVUOTOG
dtoKpivovTol 68 KUKAMUOTO OTANG Kot TApovG avopBmonc.

v oA avopOBmon amoKOTTETOL 1) 0PYNTIKN NHTEPI0S0G TOV EVOAALACGO-
LLEVOV PELLOTOG, GTNV TANPN ovOpBmoN, 1 apyNTIK NUITEPIOG0G LETATPETETOL
og Betikn avopBwuévn taon.

o) Kokhopa aniiqg avopboong.

210 KOKA®po TS omAng avopBwong, pio 51000G GLVOLETAL GE GELPAL LLE KO-
TavaAmT) (MAekTpicd @optio) mov £yet avtictaon R, (Zy.6.1.3.)

Zynpa 6.1.3: Koxiwpa amlis avoplwons
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H 6i0dog dyet povo, 6tav vdpyet oto dkpo e opbn tdomn. Emtpénet €161 610
PELLLOL VO SLoPPEEL TO KOKA®UA LLOVO KOTA TN O1dpKEL TG OTIKNG Nmeptooov
g evorliaooopevng taong. Katd tn didpkela TG apvnTiKng nUITEPLOd0v,
oTo GKpa TNG d1000V EQPAPUOLETAL AVAGTPOPN TAGT Kot dEV SIEPYETOL PEVLLLAL.

210 Zy.6.1.4. paivovtot o1 KOHATOHOPPES TNG TAGNG KO TOV PEVLATOS TOL
dwappéet 1o poptio R, .

Zyiua 6.1.4: Koparouoppés tdengs kai peparog otny aniij avopbwan tov Xy. 6.1.3., ¢ cyéon ue
THY JUITOVOEION TdoN THS TS

To avopBwpévo pedua Tov TapdyeTot (L avTd TOV TPOTO EXEL LEV TAVTOTE
v 1 eopda, dev ivan Opmg cuveyés. Av cuvdebet Eva aumepdUETPO KaTa-
OKEVOOUEVO VAL LETPE TO GVVEYEG pedLa, Ba TpEmel va delyvel SLOPOPETIKN
EvoelEn kdBe ypovikn otiyun, omd pio péytomn péypt o pmdevikn. Anioaon,
N BeAdva Tov opydvov Bo mpémel va TAAAETOL GLVEXDGC, 1] TO YNPio TOV, oV
etvar ymoewokd, va aAAGLovy cUVEXDS TILEC.
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2TV TPOYHOTIKOTNTO O EVOEIEELS TV 0pYaveV (apmepopéTpmv, POATOLETP®V)
deV TOPAKOAOVOOVV TIG TOYVTOTES LETAPOAES TNG KLLATOLOPPNG TOL 0vopOm-
HEVOL PEVUATOG, OAAG AOY® TG AdPAVELOS KOL TOV UNYOVIGHOD amdcsPeong
TOV TAAOVTIOGEWV TOL O1B£TOVVY, 01 dElKTEG TOVS 1I60ppOoTOVV G i Bo,
7oV avTioToyel otn péon T TV avopbouévev peyebov (taong, viaong).

210 Xyx.6.1.4. £xet onuewwbei  péon TN g avopbopévng Taong V o KO
OV avopOBUEVOL PEVUATOC Iuw

H gvBeia g péong tyung Exer v e&ng wotra: To euPfaddv mov mepikeieton
amd v evbeia TG péong TUNG Kot Ta onpeio TG KapmOAng g avopBmpévng
KULLOTOLOPPNG, TOV £ivart Tave amd v evbeia avtr, ivor ico pe 10 epPfadov
7oV EPIKAEIETOL amd TV VOl TG LESTG TYUNG KO TOL GNUELD TNG KOUTOANG
mov givol Katw amd v gubeia g péong Tiungs.

H péon i g avopbopévng taong oty amin avopbmon, amodsikvieTot
ot diveton amod T oyéon:
U,=045U OToVL: U,..n péon Tip] g avopbouévng tdong
U n gvepyog Tipn g téong tov

EVOALAGGOUEVOV PEVLLOTOG.

H gvepyoc Tipn g avopOmpévng Taong sivat:
U_=0,5U onov: U_ n evepydg tiun g avopbopévng taong
U n evepyog tiun g téong tov
EVOALOGGOUEVOL PEVLLOTOG.
H televtaio oyéon etvor mpoeavig, aeov Kotd v avopbmon Exovv anokomnel
ot apynTikes nuumepiodot, dNAadn ot peég nuinepiodot tov E.P.
B) Kdoxkiopa tipovg avopdmong pe yépupa.
210 KOKA®pa TANpovg avopBwong ypnononoteital yépupa pe 4 d10d0vg
OV GLVOEOVTAL, OTMG 6TO XY. 6.1.5.
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2y. 6.1.5.: Kvxiopa mijpovg avépBamaens ue yépopa.

2yijpa 6.1.6.(a): Katd Ty diaprera s Octikijs yuimepiédov tov E.P. 6ta drpa tov 100wy 2 kot 4
epapuoderar opOij Tao, v ota arpe T 016dwy 1 kot 3 avaoetpopn tdey. To pebpa axolovlei
TI] OLAOPOUI] IOV CHUEIDVETAL GTO CYHUA
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Zynua 6.1.6.(p): Kazd tn didpreta tis apvytikis yuimepiodov tov E.P. 6ta drpa v 100wy 1
ka1 3 epapuiletar opOij tdon, eva ote. drpo. Ty d16dwy 2 kai 4 avdetpopn. To pebua axolovlei
TI] O10.0POUI] TOV GCHUEIDVETAL GTO GYIjHO.

To wpikd optio R, drappéetar amd pedua 610G popag kot Katd T1g 600
NueP660vE TS evarlraoodpevns taomng U. Ot KoLATOHOpPES TNG TACTG OTIV
mnpn avopbwon eaivovtat oto Xy. 6.1.7.
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Zynpa 6.1.7: Kopatopoppés tys taens otyy mifpn avopboaen

H péon tiun g avopbopévng téong otnv nAnpn avoépbwon divetor and
N GYEoN:
U = 0,9U o6mov U .. N REOT Typa} Tng avopbopévng taong
U 1 evepyoc Tipn ¢ Tdong Tov EVIALAGGOUEVOD PED-
LLOLTOG.
H gvepyoc Ty tov mAnpwg avopbopévov pedpatog U | eivar mpopavag
iomn pe v evepyd TN Tov evarliacoopevoy pevpatog U.

u,=u

6.1.3 Tp1paoIkd KUKAwpara avopOwong

o) Kokhopa aniiqc avopbomong

210 Zy. 6.1.8 mapovcraletar éva KOKA®UO AmTANG TPLPAGIKNG avopBmong, To
omoio TpogodoTeitaL 0md éva TPLPACIKO diktvo 4 aywymv (Tpels paces L L, L,
Kot 0 ovdétepog N). H otrypuaia taon U ota dkpo Tov opkod @optiov R
TPOKLTTEL 0d TIC BeTIKES NITEPLOdOVG Kabepdg amd T1g 3 pdoels (Xy.6.1.9.).
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2yiua 6.1.8: Koxiopa aring tpipacikis avépblwaong

Zynua 6.1.9: H kopatouopi) tig avoplwuévig tdeems TpokvnTel amo TIS KOUATAUOPPES TOV
3 Oetikayv yuimeprodwv. H avopOwuévy tdon mapoverdler kopatdoels avd nepiodo T
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B) Kdoxkiopa taiqpovg avopdmong

210 Xx.6.1.10. mapovctaletol (o TPIPUCIKT YEQUPO 1| OTToio KAVEL TANPN
avopBwon Tov TPLPactKoh PEOUOTOG.

Zyiua 6.1.10: Tpipacixiy yépopa avipbwong

Yta dkpa g YEQUPOG e@apudleTan 1 TOAIKN Téomn Tov dikTvov. Kabmg eval-
Mioogtar 1 ToAKOTNTA TV TOMKOV tacewv U, U, U, , Tov cuvoéoviat otn
Yépupa, ke ypovikn otiypn| 3 and 11g 6 d1000VG amokTovV 0phn Téon Kot ot
GAAES 3 avaoTPOPN, HE amoTéEAESA VO EE0GPAAETOL GLUVEXNC POT| PEOLOITOG
010G popag oto eoptio R . ' Tapdderypa pia xpovikn oTrypur] umopodv va
dryovv ot diodot a,e,f kot va gtvar amokoppHEVeES ot 0,B,y. X& GAAN XPOVIKY GTIYUN
ayern G,o,B ko eivon amoxoppéveg ot y,0,€, K.0.K (Zy. 6.1.10).

2y TANPN TPLPAGTKY avOpBmGT) 01 0PVNTIKES NHITEPIOO0L TOV TOMK®V TA-
oeov U U, U, cvvelspépooy kar avtég oty avopbouivn taon. (Zy. 6.1.11).
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Lypa 6.1.11: H avopOouévy tden u_ s TPIYAcIKNG YEQUPOS TPOKDTTEL Ao TIG THHES TWY TA-
P0G avopOouévey KopaTopopPdy Ty 3 TOAKAY TEeEWY U, U, , U, . H avopOwuivy taon g
yépvpag mapoveidlel 6 koparwoels avd nepiodo T

6.1.4. ESopaAuvon kai otadepomoinon Tng avopOwpévng Taong

To avopbwpévo pedua kot 1 avopbwpévn tdon mov mapdyetat omd Tig avop-
Botikég Sratdtelc, mov avaépinkay oTic TponyoveveS Tapaypdpovg (§ 6.1.2
Kot § 6.1.3), £xovv pev v 1o popd dev elvarl OpmG Guvey).

[Mapovsidlovv pia KVpPETOGEN AyOTEPO 1 TEPIGGOTEPO VIOV avAloya
LE TOV TOTO TNG ovOoPH®MTIKNG d1dTaENG TOL YPNGIHLOTOMONKE (LOVOPAGTKY],
TPLPAGIKY|, OTTAN, TANPNG).

[N va Agttovpyohv 66T 01 TEPIGGOTEPEG GLGKEVEG TTOL TPOPOOOTOVVTOL
pe avopbopévo peopa, arouteiton To avopdwuévo pedpo Kot 1 tdon va g&o-
poAvvovv, vo amokToovy dNAadn KATd To SuVATOV TN HOPEN TOL GLVEXOVG
pevpatog (gvbeia ypapupun oto dbypoppo u - t i - t).

H g&opaivvon avtn emttuyydveton pe KaTtdAANAa GIATPA ToL 0TTOi0 GLUVOE-
OVTOl GTO KUKAMUO LETA TNV avopBmTIKY dtdtadn.

H mo andn teyvikn eiitpapicpatog eivarl va cuvoedel mapdAinia pe to
poptio R, évag mukvethg. (£y.6.1.12).
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Lyijpa. 6.1.12: Dilzpo mokvewrij C cuvdedeuévo mapdiiiie ue to poptio R,

H Aertovpyio Tov mokvotr| etvon ) €€0g:
Otav n avopBopévn taon mtaipvet Tic VYNAOTEPES TIES TS (GTIG KOPVLOES
NG KUHOTOROPPNG), 0 TUKVAOTNG popTileTon (Xx.6.1.13 ()).

Zynpo 6.1.13: (a) Otav § Tdon maipvel TYES 6TIC KOPVPES THS KVHATOHOPPIG, 0 TVKVOTHS POPTICETaL
(P) Ozav 5 tdon uyoeviderar, 0 TOKVWOTIG EKPOPTICETAL KO TPOPOOOTEL TO POPTIO

Ortav 1 T40M HEWOVETAL, KOTA TO, XPOVIKE O0GTUATO LETAED TV KOPLO®V
NG KLUOTOUOPPNG, O TUKVMTNG EKQOPTICeTan péow g avtictaong R, .

‘Eto1 Swatnpeitan To pedpa oto goptio R, axoun kot av n téon mg Kupo-
Topopeng pndeviCetot. Awatnpeitar eniong pa tdon ota dxpa ™mg R, 660
dtappéetar amd pedua, LUV e 10 vopo tov Qu: U =R, - I (Zy. 6.1.14).
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Zyijua 6.1.14: Mopoij thg eéopalvouévyg kopatopoppns ts tdens eTyy amiaj avipbwaei tov Xy. 6.1.12
L, xp6vos pipTIcnS TUKVWTI]

L2 Xpovog EKpOpTIGNS TVKVOTI]

H amoteheopaticémra tov gidtpov pe mukvotn kabopiletal amd ) otabepd
xpovov T =R - C 1ov KuKA®patog. Hpéret n yopntikdtnra C tov TuKVeTH o8
oLVEVOoUO pe To PopTio R, vo emheyodv £161, OGTE 0 TUKVOTAG VL EKQOPTI-
Cetan eAd(10TO GTO YPOVIKO OLACTNLO TOV HECOAAPEL LETAED dVO O1000Y KMV
KOPLOAV TNG KVUOTOUOPPNG TOV avophmpévov pevpatog. Me avtod tov Tpomo,
N e€opoivopévn kopatopopen Oa tAnctdlel, 660 to duvatdv TEPIGGHTEPO,
pog TNV vbeia ypopun.

Y10 Zy. 6.1.15 éyel oyediaotel Eva khkAwmpo TApovg avopBwong e Yépupa
LE TNV TPOocHNKN GIATPOL TUKVOTY.

Zynpa 6.1.15: Koxiwpa wijpovs avépbBwang ue piltpo mokvoti
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Ext6g and Toug mukvmTég p1GILOTOI00VTOL Ko Vi Yo TV eEopdAvvon
oV avopBopévov pedpatog. To mnvio, mov mapovcidlet o avteraywyn L,
avTIOpa og Kabe HETOPOAT TOV PEVUATOC TPOKAADVTOG YPOVIKY KaBvoTEPN O,
1060 6TV aENGT, 0G0 KOl 6T LEIMON TOL PEVLILATOG TTOV JEPYETOL LEGO OO
avto (Nopog tov Lenz). Meidvel €161 TNV KOUATOGT TOV PEOLATOS KO TNG
TAONG TOV POPTION, EVEPYMVTAG COUTANPOUATIKE 6T OPACT) TOL TVKVOTY.

Zyiua 6.1.16: Pidzpo mTyviov Ko ToKVOTH

210 Xy. 6.1.17 éxer oyediaotel Eva mo eEgMypévo GiATpo Tov amoteAeiton
Ao VO TLKVOTEG Kot TNvio (PiATpo YopnTikng e166d0v, I1- TomoV).

Zyfua 6.1.17: Eéoudivven pe pidtpo yopytixig e16odov, I1- tomov

Me 11¢ mapomdve avopOoTikég SOTAEELS Kot e T GVVOEST) TOV EVOG LETA
10 GALO TEPIGTOTEP®V PIATPMOV — TOL OTOT0L ATOTEAOVVTAL OTO TUKVMTEG, TNVia
KO avTIoTAGELS — givat dvvatov va eEopaivviet TAnpwg To avopbopévo pedpua
KoL voL £XEL TN HopeN NG €VBeiag YPALLUNG TOL GLVEYOVS PEVUATOG.
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Extdg and v e€opdivvon, vdpyet kot g tpocOetn anaitnor, Tov mpénet
va kaAlveBei. H tédon kot 1o pevpa, mov tapdyovtal amd v avophmTiky 01d-
Taén, TPEMEL va 1ot povVTaL KOTA TO duvatov 6talepd. H otabepomoinon
aVTN emTuyydveTon pe katdAnieg dlatdels. Onmov amateitonl otabepomnoinon
pe peyain axpifeta, xpnopomrolohvrotl g otadepomomTés OLOKANPp®UEVOL
KuKAOpoTa pe Tpaviiotop Kot GALD NAEKTPOVIKE GTOLYELOL.

Mo amAn otabepomoinon pmopei va tpaypatonombet pe pio 6iodo Zener
Kot pa avtiotaon (Zy. 6.1.18)

2yiiua 6.1.18: Aniaj ordrasn otalbsponoinoig ue diodo Zener kai avrictacy R,

H 6i0d0g Zener givan pa €101kn 61060g, mov dtactdatal (yiveTton aydyun),
OTOV 0T AKPOL TNG EPUPUOCTEL UL GLYKEKPLUEVT OvAGTPOOPT Thon (Tdon
Zener). 'Eyet v 101010 va dtotnpet otaBegpn oto dKkpo TG T TV TOON,
EVOD TO PELILA TTOV TN OlapPEEL puopel va petaAALeTal HEGO GE Lo EVPEin
TEPLOYT TYLOV.

Av 611 d1dtaén Tov oynuatog, awéndel 1 tdon 10660V, dnuovpyeiToL TTM-
on tdoemg ave oy avtictoon R kot Statnpeiton mepinmov otabepn n téon
Zener ota. Gkpo. Tov poptiov R, . Av awéndel to pevpa e€6d0v 1, n diodog
Zener dwotnpel otabepd to pedpa 166000V I, petdvovtog avtictoryo to pedpa
L, mov T Swappéet.

Yuvoyilovtag Ta TPONYOUUEVA, o TANPNG O1ATOEN TTOV LETOTPENEL TO EVOL-
AOGGOLEVO PEVLULO GE GLVEYES OVOUALETOL TPOPOIOTIKG Kat TeplapPavet:

o Mcetaoynpotiot): YroPBalel 1 ovoydvel TNV EVOALAGGOUEVT TAGT
avAAOYOL LE TNV TN TNG GLVEXOVG TAoMG ToV BEAOVLE.
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e AvopOmTi): Anovpyet v avopBopévn tdon.
e ®@iktpo: E&opoivvel T1g KopATOGELS TG avopHopévng Taomc.

e YrafgpomomTi): Awwtnpet oTabepn T cvveyn Ao, oveEdpTNTO OO TIC
netaPforég 6To pedpLa ToL POPTiov Kot TIG HETAPOAES TNG EVOALAGTOUEVIG TAOTC.

Zyiua 6.1.19: Lynyuatixo owaypoppa tpopodotiko

AvakepaAaiwon
® Ot avopBmtég eivar otoyyeia o omola emttpénovy T 61080 TOL PEVULATOC
Katd T pio KatevBuvon kat v amoyopedovy katd v avtifet. O mo
ocuvnOiepéEVOG TOTOG avopBmTN eivar 1 31000 Ny WY®V.

® Ot avopBotikég dlatdéelg dakpivovtal o€ STAEELG ATANG KO TAPOVG
avopBwonc. Alakpivovtal emione 6 HOVOPUGIKES KO TPLPOUGTKES.

e Ot dtdéelg aming avophHmons OmoKOTTOVY TV APVNTIKY| NUITEPIOS0 TOL
evaAlaoodpevoy pedpotoc. Ot datdéelg T povg avopBwong EKUETOA-
AedOVTOL KOL TNV OPVNTIKT NUTEPIOO0 TOV EVOAAAGGOUEVOD PEVILOTOC.

e To avopBouévo pedpa mapovstdlet o KUUATOON YOP® oo o péon Tp).

e H gopdrvvon g KupdTmong Tov avopOOUEVOL PEVUOTOG TPOLYLOTO-
moteiton pe OIATPO TUKVOTOV Kol TNViwV.

e H otauBepomoinon anockonel 6to va dotnpel otabepn v mopoyOuevn
ouveyN Taon, aveEaptnto omd T LETAPOAES TOV PEVUOTOC POPTIOL KOt
NG EVOAAAGOOUEVIG TAGNC TPOPOSOGIaG.

® 'Evog anmloc otabgpomomTi)g Uropel vo KOTAOKELOOTEL L TN XPNoN
poG 01600v Zener.

® 'Eva Tpo@0d0TIKO Yl TNV TOpOYN GLVEXOVS PEVUATOS OTOTEAEITOL OTO
TO HETACYNUATIOTN, TNV avopOwTikn dtdtaén, to gidtpo e&opudAivvong
Kot T0 otafepomomT.
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EpwTioeig

1.

Tt etvon o1 avopBwtég; [Torog THmog avopbmT ypnoipomoteitol Teploco-
TEPO OTNV TPAEN;

2. Trovopalovpe opHn Ko Tt avdoTpoPn TAoN 6Ta. AKPa. [iaG S1000V;

3. Tr ovopdlovpe amdn kot Tt TANPN avopBmaon); Xe TL vIePEYXEL 1| TANPNG

amo v anin avopbwon;

. Na oyediboete £vo KOKAMUO 0TANG LOVOQAGIKNG avOpBmong Kot T Lopen

g avopbopévng Taong o€ aVTo.

. Na oyedidoete Eva KOKA®UO TAPOLG LOVOPUGIKNG avOpBmong, T pop-

0N ™G avopBoUEvng TAoNG 0 AVTO KoL VL CNUELDGETE GTO GYNIOL TIG
01600V¢, TOL dyovv KoTd TN OETIKN KOL TNV OPVNTIKY NTEPIodo TOL
EVOAAUCCOUEVOL PEVILOTOG

. No oyedidoete Eva Tproactkd KOKA®UO aming avopBmaong, kabag Kot Eva

TPLPOCIKO KOKAOUO TATPOVS ovOpBmang Le YEpupal.

. Ilog opiletar n péon tun g avopbwpévng taong; Tow etvar n Ty g

OTNV QAT KOL TNV TANPT LOVOQAGIKT ovopbHmon;

. No e€nynoete ™ Aettovpyia TOL TVKVMTY TOL Y¥PNCLUOTOLEITOL OC PIATPO

v v eéopdivvon g avoplopévng tdoems. Iog emdpd n Ty g
YOPNTIKOTNTAG TOV TVKVAOTH 6TV ToldTNTo TG €OpdAVVONG;

9. Amo 11 amotelelTal £Va TPOPOSOTIKO TOPOYNS GLVEYOVS PEVUATOG;

10. ITowog elvat o péAog TOL GTadEpOTOUNTY;

11. T etvon m diodog Zener;
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® No weprypdpovy Ty opylj AEITOVPYIag TV GDGEWPEVTOV.
® No meprypdpovy ) doui] EVOS GVETWPEVTI] UOADLOO.
® No Kdvovy DTOAOYIGUODS YPHOIUOTOIMOVTOS TH XWPHTIKOTHTO TV GVO-

OWPELTAV.
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6.2.1 HAexTpoAuon

Y10 1° Kepdrato £ytve avapopd 6to nAekTpikd ototyeio, dmov mapdyetol
NAEKTPIKO peda amd TNV KUKAOQOPIL TOV OpVNTIKMOV Kot BETIKOV 10VI®V GTO
dtdAvpa Tov NAEKTPOAVTN TOL oTotyeiov. H nAektpdivon givar ) avtictpoen
dadkacio, Katd TV omoio S10YETEVETAL NAEKTPIKO ped GE £val O1dALLO T
THYHO YNUIKNG EVEOONG LE OMOTEAEGLLOL T XMLUKT S1AGTAOT TG £VMONG OTA
GLGTATIKA TNG.

Zynpa 6.2.1: Zynuotikij mapdorach niektpdiveng dladvparog yiwpiosyov yoikov. (CuCl)

210 Xy. 6.2.1. mapovcidletal oyNUOTIKA pio SdToén Yo TV TPoryUoTo-
moinon nAekTpoOIvoNc. Amotereital amd £vo 00)el0 YEUATO VEPO GTO OTOL0
&xovv 010AV0el KpOOTAALOL EVOC AAOTOG, GTO TOPAOELY L YAMDPLOVYOV YOAKOD
(CuCl,), mov anoteAel Tov nhektpordTn.

Y10 doyelo £xovv euPantiotel 000 NAEKTPOSIO OO AVOpOKa T OTOia EYOVV
ovvdebetl e aymyovg ota dipa Tnyng Z.P.

To nhextpddio mov cuvdéeTal e To BETIKO TOLO TN TNYNC, LEG® TOVL OTTOTIOV
TO PEVUOL EIGEPYETOL GTO SLAALLLO, OVOUALETAL AVOBOG, EVD TO AALO NAEKTPO-
d10, am’ OOV EEPYETOL TO PEVLLA 0OEVOVTAG GTOV OPVNTIKO TOAO TNG TNYNG,
Ka00d0g.
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Méoa 610 didivpa to popio tov CuCl, daomdvtor oynuatiCovrag Hetka
ovta Cu* ko apynrikd wvta Cl. Adym g tdong mov epapudletal, ta OeTikd
wovta (Cu’) kivobvton Tpog v kdBodo, evad Ta apvntikd (Cl) kivovvrot mpog
™mv Gvodo. H mpocavatohiopévn kivion 1660 tov BTikdV, 0G0 Kot TV apvn-
TIKOV POPEMV TOV NAEKTPIGLOV TTPog avtifeteg katevBHVGELS, Tapdyet, OTMC
yvopilovpe, NAEKTPIKO pedpa e opd T eopd Kiviiong tov BeTik®dv goptimv.

Motg pBdcovv Ta BeTiKd 10VTO 6TO0 NAEKTPOO10 TG KaBOOOL, TPOSAUUPAVOLY
amd TV TNYN NAEKTPOVIA, EVO TO APVNTIKA 10VTA 0rodidovy NAEKTPOVIO GTO
NAEKTPOSI0 TNG VOO0V, ZuVTNpEitan £TG1 1 POoN TOL PEVUATOG GTOVG EEMTEPT-
KOUG 0ly®mYovg, LE TN HETaKivon TV niekTpoviov (Xy.6.2.1).

210 mapadetyuo, Sruympictnke to Glag Tov YAwmprovyov xaikov (CuCl,)
oT0 600 GLOTAUTIKA TOV, YOAKO Kot YADPLO0. 1O NAEKTPOSIO0 TS KOOSOV GL-
ykevipoOnkav ta dtopa Tov Cu oynuatifoviog vo KokKivoypmpo inpa, v
070 NAEKTPOOIO0 TNG AvOS0V CLYKEVIPOONKAV TO, ATOU TOV YAMPiov, T omoia
gvvovTat, avd 6Vo, peta&d Tovg oxnuatiCovrag aépto yAmpto (CL,).

A @00 10 NAEKTPOAVTIKO PEVUO. LEGO GTO SLAAVLLO TOL NAEKTPOAVTY £XEL O
QOPEIC T LOVTA TNG YNLUKNG EVAGEMG, Y10, va mapayOel pia mocdt o palac,
0t0 KOTO10 GLOTOTIKO, OTOLTEITON KO OVTIGTOUYT) TOGOTITA NAEKTPLKOV PED-
patog, TNy onoia mapéyel n mnyn Z.P. touv kukAmportog.

‘Eva aAAo yapaktnploTtikd e nhektpdivong eivat ot ke ddAvpa nie-
KTPOALTN Ttapdyet HETaED KaBddov Kot avddov pia opiopévn téom, TG Taéng
uepikav V (BoAt), mov e€aptdton amd Tn YUK 6OGTOCT TOV NAEKTPOAVTMV.

Y& MOAAEG TEPITTMGELS, KOTA TV NAEKTPOALGOT| YPNOLLOTO0HVTOL NAEKTPOILOL,
TOL OTTOL0L AVTIOPOVV YNUKA LLE TOL GLGTATIKA TOV OLOUAVILOTOG 1) TEPLEYOVTOL GTO
dtAvpo ovoieg Tov avTOPoHV PeTAED TOVG, IE OMOTEAEGLLOL TO. TOPAYOUEVOL
TEMKG TPOIOVTO, VO EIVOL OLOUPOPETIKA OO TO, GLGTATIKA CTOXELN TNG YNMIKNG
EVOOTNG TOL NAEKTPOAVETOL.

[No mapdderypa, av niektporvdel diadvpa Betikov o&fog (H,SO,) pe
YPNON KATAAANA®Y NAEKTPOOI®V, G TPOTOVTO TS NAEKTPOALGNC TAPAYOVTOL
agpto o&uyovo (0,) kar agpto vopoydvo (H,). Ipaktikd, ovtd onuaiver 61t
NAextpordetar To vepo (H,O) mov vdpyet 6o SidAvpa.
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6.2.2 E@appoyég Tng nAeKTpOAuoNG
H niextpoivon éxer moArég epappoyéc. Kupidtepeg an’ avtég elvat:
1. Empetrdriimon

Avtikeipeva and pEToAAL TOL 0EEWMVOVTOL EDKOAN, T.Y. OO GlONPO, TOTO-
Betovvtat og KotdAinio dtdAvpa. To aviikeipeve avtd amoteAovy TV kdOodo.
Q¢ nhextpodo avddov ypnotponoteitot avo&eidmto pétario (Wevdapyvpog,
VIKEMO, YOAKOG, GPYVPOC, XPLGAG, K.0.) TO 0010 KOTA TNV NAEKTPOALGT dloAvETOL
010 dtdAvpa. Ta dtopo Tov HETAAAOD TNG 0VOOOV KIVOUVTOL GTO S1AAVLLLOL KOt
TPOGKOAMDVTOL OTIG LETAAMKES EMUPAVELES TOV OVTIKEILEVAOV, TTOV OTOTEAOVV
v kdB0do, oynuotilovtag €Tl TPOSTATEVTIKY| EMioTPOT. To TAY0g TG EMi-
OTPMOOTG VoL AVAAOYO TOL YPOVOL SLEAEVOTG TOV NAEKTPOAVTIKOD PEVILOTOC.

2. l'oApavomracTtiki)

Etvor pébodog yo v mopaymyn keAovmmv. Avtikeipeva and eOTA0GTO VAKO
(yOwo, kepi, kTA.) BoBilovtor oe NAEKTPOAVTIKO VYPO KOl ATOKTOVV ETIKAAVYN
oo TO KATAAANAO HETAALO. XTI GUVEYELD OTOLLOKPVVETOL TO EVTTAAGTO VAIKO
KO OTOUEVEL 1] LETAAMKT TPl (KOAOVTTL).

3. MMopayoyn aepimv

Me ) pébodo g nAektpdivong mapdyovtal aéplo 0TS T0 0&VyoOvo, TO
VOpOoYHVO, TO YADP10, K.A.

4. Mopaymyn petdriimv

AloTo LETAAL®DV NMAEKTPOAVOVTOL, LE TN YPNOT KOTAAANA®Y NAEKTPOSI®V
Kot St pdtov kon Tapdyeton kabapo pétairo. H pébodog epapudletarl otnv
TOPOYWYT GAOVUVIOV, YOAKOD, Hoyvolov, Kol GAA®V HETAAA®V.

5. Avodimon

[Ipodxerton yro dodikacio pe Tnv omoio ONUOVPYEITOL TPOSTATEVTIKY EMi-
OTPMOT G€ HETAAAM, OTT(G TO aAovpivio. Ta aviikeipeva and alovpivio (m.y.
TPOQIA alovpviov) Totobetovviat 6e 1AV NAEKTPOADTT), O OTTOI10G MAE-
KTporveTan Tapdyovag 0&uyovo (O,). To adovpivio eVOVETOL YNUIKG LE TO
o&vyovo oynuatifovtog £va ToAd AenTod oTpdpa 0EE10T0V TOV aAovuviov. To
oTPOUA 0VTO EtVOL YMUKE 0VOETEPO, TPOGTATEDEL ONANON ATOTELEGLOTIKG TO
alovpivio amd 1 SGPpwon kot emmAéov emdE ETOL Poen.
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6.2.3. HAekTpoAuTikn S1afpwon Kal mpooTacia

Me tov 6po NAEKTPOAVTIKN S1APPOGT EVVOOVUE TNV KATAGTPOPT] VAMKOV
AOY® TOL PAVOUEVOD TNG NAEKTPOAVOTG.

Hlextpolvtikn d1éfpmon dnpovpyeiton ota onueio ET0Qng avOLOI®V Le-
TAAA®V, T.Y. €KEl, OTOL Eva YOAVPOOPVALO aKOVUTE GE Vol UALO aAOVLVIOV
(Zy. 6.2.2.)

Zyijpa 6.2: Xro onucio erapis avouolwy uetdliov eupovitetar nisktpolvtiki didfpwon

Ta 6v0 pétaria oymuotifovy nhektpikd otoryeio. Me v mapovaio vypaciog
KukAOQopel NAEKTPIKO peda amd T0 £val LETOALO GTO GAALO, LE ATOTEAEGHLA
™V KaTooTPoPn (O1dfpwon) evog amd ta 000 PETAALN. XTNV TEPIMTOOT TOV
TOPOOETYLLATOC, TOV GAOLLVIOV.

Hlektpolutikn dtafpwon mpokaAeitan Kot 6To NAEKTPIKE KUKAMUOTO, GTO.
onueio GVUVOESS UKPOIEKTAV OO SLOPOPETIKA UETAAAN, OGS .. GTOVG
OKPOOEKTEG GVVOESTC TV OyWYMV YOAKOD IE TOVG TOAOVS TNG Uratapiog Tov
OLTOKIVY|TOV.

2T1G LETOAMKEG KOTOOKEVEG TPOKAAEITAL NAEKTPOAVTIKT O18Ppmon, AOYw®
™G oHVOEGNC TOVG LE TO SIKTLO YEIMONG KOt TOV PEVUATOV YEIOMONG TOV KV-
KAOQOPOUV, LEGH TOV PETOAAK®V KATOGKEVADV, TPOG TN YN.

[No v mpootacio and v nhekTpoAivtikn défpwon Aoppdvoviot dtapo-
pa. LETPO, OTMG .. M| XPNOLULOTOINGN EWOIKMV GUVOEGHMV (KAEULMV) Y10l TN
GUVOECT] TV AY®YMV YOAKOD LE TOVG AYWYOLS AAOLLLVIOV.

Mia péfodog mov ypnoiponoleital upHTATA Yo TV TPOCTAGIO LETAAAIKDV
KOTOUGKELDOV (COANVOCE®V KTA.) EIVOL 1] ¥P1ON TPOGTATEVTIKOV NAEKTPOSIOL
(kaBod1k Tpootasia). XaAvBovol cwAinveg Tov TomofeTovvion 6To 000G 1|
o€ VYPA uéPN Aettovpyovv og kabodoc. Eva niektpddio payvnciov to omoio
Aertovpyel og dvodog, cuvdéetar e aymyo pe Tov xaldPovo cominva (Zyx.6.2.3).
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2ynjpa 6.2.3: KaBooikn npoctacia yalofovov aymyot ue katacTpepopevo NAEKTPOO10 HaYVIGIOD

Méo® Tov £06.(pOVC KUKAOPOPOHY NAEKTPOAVTIKE PEVLLOTA TOL OTTOT0L KOTOOTPE-
(OVV TO NAEKTPOIIO LOYVNGIOV, TPOGTATEVOVTOS TO COANVA 0o T Stafpwon.
[No peyaddtepn mpootacio 1 dvodog kot 1 kdBodog uropovv va cuvoehodv

o€ TNYN OLVEXOLS PEVUATOS, (EvepYNTIKY K0HOOIKN TpOcTaGia), OTMG PaiveToL
o010 Xy. 6.2.4.

Zyijua 6.2.4: Evepyntiki] kaBodiki) mpoctacio. e KaTacTPEYOUEVO NAEKTPOOI0 KAl THYN GVVEYOVS TAGHS
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6.2.4. HAeKTpIKOI CUCOWPEUTES

Ot cVGoOPEVTEG, OTTWG KOl TOL NAEKTPIKA oTOlYElD, €lval TNYEC cuve oG
pevaTOG. X avtifeon pe Ta NAEKTPIKA oTotKEln, To omoia, OTav eE0vVTANB0UY,
AmOPPITTOVTIAL, 01 GLCCMPEVLTEG ATOONKEDOVY NAEKTPIKT| EVEPYELD, TNV OTO1N
UTOPOVV GTI) GLVEYELD VO OITOIMGOVV.

H Aertovpyio tov cuscopevtodv mepthappdvet dvo otddto:

e Tn @oéption, katd TV 0moio S10YETEVETOUL NAEKTPIKO PEVILOL GTO GLGGM-
PELTI], TO 0TO10 TPOKAAEL YMNUIKES AVTIOPACELS 0TA GLGTATIKG TOL. H
mopeOpeV ONA0dN NAEKTPIKN EVEPYELL LETATPETETAL GE YNLUKT] EVEPYELD
amoONKELUEVT] GTO CLGGMPELTY).
® Tnv ek@opTION, KOTA TNV OTTOlaL 1 ATOONKELUEVT YNUIKNY EVEPYELL LETO-
TpémeTal 6€ NAEKTPIKT). O CLGCWPEVTNG AEITOVPYEL WG NAEKTPIKT TN YN TOPEYO-
VTOG GLVEYES PEVILOL GTO NAEKTPIKA POPTIO TOL GLVOELOVTOL GTOVG TOAOVG TOV.

Otav 1 arobnkevpévn evépyela 6To cuoowpevtn eEovtinbdel, T0Te 0 Guo-
COPEVTNG UTOPEL VO ETAVAPOPTIOTEL.

O cveompevTic porvfoov

O mo ovvNnBiIGUEVOG THTOC GLGGMOPELTI EIVOIL CVTOC TOV OTOTEAEITOL OTTO
ototyeia porvpoov (Pb) kar €xel wg nhextpoldtn SidAvpo Oetikov o&eog (H,SO,).
Xapaktnpiletor wg cuoompeLT LoAVBdov. H tdon ota dipa tov otoyeiov
elvon epimov 2 V.

[ToALG oTotKEln Ta OO0 GUVOEOVTOL GE GEPA GYNUATICOVY Lo GVGTOLYIOL.
Amd v ovopacio g cvototyiag ota ayyAkd «battery» mpoépyetor Ko n
KON OVOUOGTIO «UTaTopion TOL GLCCOPELTY.

O ocvsompevtg PoAvPoov amoteleital:

® Amd éva 00)€l0 KATAGKEVAGUEVO OTTO GKANPO TAAGTIKO VAIKO, TO EGMTE-
PIKO TOL 0010V Elval YOPIGUEVO GE TUNMLOTA, OGO, EIVOL TOL GTOLXEIN TOV AUTTO-
TEAOVV TO GUGCMPEVTY.

® Amd g mhdkeg tov otoryeiov. Kdbe otoyeio amoteleitan amd o oepd
OeTik®V TAAKOV TOV GLVIEOVTOL AYDYLHO LETAED TOVE Kol (i ovTioTowym
oe1pd apvNTIKOV TAAK®V. Ot TAdKES Kataokevalovtat amd Kpdpo Loidpdov
og popen mAéypatog. Ot Betikég TAdKEG EYoVV T YNLUIKT GVOTOCT| TOV VITEPO-
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Eewdiov tov poAvpoov (PbO,) kar o1 apvntikés T 6GVGTAGT TOV GTOYYMDOOVG
poAvoov (Pb). Ot molhamAég mAdke avidvouv 1o pPaddv TG EMPAVELNG
KoL TNV KavOTTo TOpoyns peOLOTOG TOL ototyeiov (Xy.6.2.5).

2ynpa 6.2.5: OcTIkES Kol apyyTIKEG TAGKES EVOS GTOLYEIOD

® Amd tov NAeKTPOoADTN TTOL TTEPIPAALEL TIC TAGKES, O 0TOl0g givat Stdivpa
Betikod o&éog ( H,SO,).

® Amd tovg dywpiotpes. Etvar povotikd dtaepdypota and tAactikd
VAMKO, To omoia ToroBetovvTal peTaED TV TAaK®V. ‘Exovv mdpovg mov
EMTPETOVY TNV KLKAOQOPI TOV NAEKTPOADTN. XpNOEDHOLV Y10, VO PNV
£pyovtal o€ EmOEN LETOED TOVG, Ol BETIKEG e TIG APVNTIKEG TAGKEC.

® A0 TO TOWUATO GTO TAV® HUEPOS TOV OOYEIOV, TOVL YPNOIUEHOLV Yo TNV
emBedpnon kol ToV €E0EPICUO TOV GVCCOPELTI ATO TO AEPLO TOV TOL-
payovtol KoTd T Agrtovpyio Tov.

—— 480



EIAIKA OEMATA KAI EQAPMOTEX

Zyijpa 6.2.6: Expdption kar poptian cveempevtij polfoov

Ex@opTion kor pOpTIoN GVGoOPEVTY)

Katd v ek@opTion 100 6u660pevTH HECHO TOL PopTiov R, 1 por| tov
PEVUOTOC OTO EEMTEPIKO KUKAMLLOL TPOLYLLOTOTOIEITOL LLE TNV KiVNOT T®V NAE-
KTPOVI®V. TO E6MTEPIKO KUKAMLO TO NAEKTPIKO pedUa £xEL POPEIC Ta OeTikd
(H+) ko apvnricd (SO,7) wvto tov nhektpordn (H,SO,).

e avtifeon pe to amhd NAEKTPIKA oTOKEL, OOV TO 1OVTO AVTIOPOVY Y1t~
KO e TO NAEKTPOOLIOL KO TO KATAGTPEPOVY GLYd-G1yd, uéypt va eEavtAndel to
OTOLYEl0, GTOVG GLGCMPEVTES O YNUKES AVTIOPAGELS ONULLOVPYOVV ENMTOTP®ON
OgtikoY poivpoov (PbSO,) ota 500 nhektpddia, N omoia Ta TpooTatevEL. TVY-
APOVG, Kot TV ek@OpTion Tapdyetar vepd (H,O). Aryootevovy dniaodn ta
uopra tov H SO, tov dtoddpatog ko avéavovtar ta popia tov HO.

Emedn ta uopia tov H,SO, eivar Bapdtepa and ta uopia tov H O, ehot-
TAOVETOL 1) TUKVOTNTA TOV O10AVHaTOS. To dtdAvpo apar@veL.

Katd ™ @opTion tov cusompevutn 0 OeTiKd NAEKTPOO10 GLVOEETAL LE TO
BeTikd mOAO TG TNYNG X.P., mov anotehel TOV QOPTIGTI] TOL GLGCOPEVTH, KO
TO OPVNTIKO NAEKTPOOIO LE TOV apyNTIKO TOAO TNG TNYTG.

Y10 GLOGMPELTN KVKAOPOPEL pedpLa avTiBETNG POPAG, O’ OTL BTNV EKPOPTIO.

Ot MUKES avTOPAGEIS TOV NAEKTPOADTY| LLE TOL GUGTATIKA TMV NAEKTPOSIWV,
£YOVV G aTOTELEG IO TOV eMOVOoYNUOTIGUO Oetikoh o&éog (H,SO,).
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AvEdveTan emopévmg 1 TUKVOTTA TOV SIOADUATOG.

[Na to A0Y0 avtd, 0 EAeYYOC TS POPTIONSC TOL GLCCMPELTY YIVETOL LIE V-
KkvopeTpo. Opyavo dnAad| Tov PETPE TN TLKVOTNTO TWV VYPDOV TOV CLGGM-
pevutn. OtV 0 GLGCOPELTNG Elval TAPWS POPTIGUEVOS T, VYPE TOV EXOVV TN
peyorvtepn mokvotnta. Oco ekpoptiletol LEIOVETOL 1] TUKVOTNTO.

XOpNTIKOTNTU TOV GVGOCOPEVTAOV

Xopakmnplotikd péyebog kabe cuocpPeLTH Elval N YOPNTIKOTNTE TOV.
H yopnrikéomrta gival 10 cuvolikd niektpikd poptio Tov pmopel va dDGEL O
OLGOMPELTNG, OTOV EKPopTileTal.

H yopntikdtta vog cuecmpeuTn mop’ OA0 TOV £)EL TIG OLUGTAGELS TOV
eoptiov (C), petpiétan oe aunepmpia (Ah).

"Evag cusowpentic mov £xetl yopntikdotnta 80 Ah pmopel va tpo@odotiost
éva nhextpcd eoptio pe évtaomn pevpatog 0,5 A ent 160h (0,5A x 160h = 80h).

O 1810¢ GVGGEPELTAG PUTopEl Vo dDTEL Eviaot peduatog 2 A et 40h. k.0.x.
(2A % 40h = 80 Ah).

Oeopnrikd £Vog GLGCOPEVTNG UTOPEL VAL POPTIOTEL KaL VoL EKQPOPTIOTEL AmeL-
peC POopES. TNV TPAEN OGS To Opto LoNg ToL gival TEPLOPIGUEVO.

To vyMAG ped AT POPTIONG KO EKPOPTIONG Kail 01 BEPLOKPAGIES TOV avaL-
TTOooOVTOL TPOKOAOVY uovipes PAdPec. H mo cuvnBiopévn sivor n avénon
TOL TAYOVG TOV 6TPOHATOS ToL PbSO, oTa nAekTpddia, pe amotéreospa v
amokOAANON TEPOYI®V, TOV TPOKAAOVV BPayLKVKADUATE HETAED TMV TAUKOV
Kabdg emkadnvral otov Thuéva Tov doygiov.

H vreppodption tov cusompevut pe pevpa mpokalrel kot EKAvomn aegpiov
vopoyovov (H,), o omoio eivar ekpnktikd aépro. I' avtd mpénet va Aappavo-
VTl KOTAAANAQ LETPOL TPOGTUGING, WOIMG KATH TN POPTION TOV GCLGCOPEVTAV.
H @option tov cucowpevutn mpémet va yivetal pe pikpd pevdpa Kot vo dtopket
APKETEC MPES avaAoya pe TO PEYEDOG Kal TOV TOTO TOV GLGGMPELTY. Amatteitan
axoun KoAog e€aeptodc Tov Ydpov Omov givat TOToHETNUEVOL Ol GUGCOPEVTEC.

Extd6c amd Toug cuscmpevtég oAvpdov ypnotponotodvton Kot ToAAoL dALOL
TOTOL GLGCOPEVTAOV. AlaKPivovTal GE VYPOV KoL ENPOV TOTOL OVAAOYQ LE TNV
KatdotaoT oty onoia Ppicketar o nAektpoivnc. Evpitata diadedopévor
elval o1 GAKIMKOL GLGGMPEVTEG O1 00101 YPNGILOTOOVV GTOLYXELD VIKEAMOV
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- kodpiov (N1 — Cd). Avtol 6g oyéomn He TOVG GLCCOPEVTEG LOAVPOOL Eyovv
peyaAvtepn dtapkela (ong, pkpdtepo Papog kat otabepdtepn taon. Exovv
OLL®G CUOVTIKA PEYOADTEPO KOGTOC.

2Zyiua 6.2.7: Zveowpevtis poivfidov

Avake@aAaiwon

e Hiextpolvon eival n dradkosio Kotd Ty omoio dtoxeTedETOL NAEKTPIKO
pedpa o€ £va StBALA 1) THYHO YNUIKNG EVOOTG LE OTOTEAEGILOL TN YNUIKY
O1AoTOoN TNG EVIOGNG GTOL GLGTOUTIKA TNG.

e H nlextpoivon epapuoletal oTny EMPETAAAW®GT, 6T YOAPAVOTAACTIKY|,
TNV TOPUYWYN S0POPOV 0EPI®V, OTNV TAPUYWOYT LETOAA®V (T.). 0AOV-
pviov, yoAkov), TNV avodimon kot o€ GALES EQUPLOYES.

® H nlextpolvtikn S1Gfpwon TpoKaAEiTol GTIG ETAPEG AVOLOI®V UETAA-
AV, AOY® KuKAOQOpiog NAEKTPOAVTIKOV HETOA®Y. XvpPaivel emiong
0€ UETAAMKESG KOTAOKEVEG TOV €ivan TomoBetnpéves oe pépn vypd. Mo
LUEB0O0G TOV YPNGLOTOIEITOL ELPVTOTA YL TV TPOGTAGIO ATTO TNV MAE-
KTPOALTIKT dtaPpwon elval ) kabodikn tpootacio.
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® O1 NAeKTPIKOl GLOCOPEVTES Elval TNYEG GLVEXOVG PEVUATOS TTOL £YOVV

™ dvvatodtnta va poptilovtot Kot va eKeopTilovtat TOAAES POpEG HEYPL
va £avTANcoVY T0 Op1o {®MG TOVG.

® O Babuodg optiong evog cLGGMPELTH LOAVPOOV pmopel va ereyyBel av

petpnBei  TuKVOTNTO TOV SHADOTOS TOV NAEKTPOADTY).

® XopoaktnploTiko péyebog kdbe cGuGGOPELTN EIvaL 1| YOPNTIKOTNTO TOV

oL peTplETon o€ aumepoplo (Ah).

Epwrioeig

1.

0 N N D b

10.
11.”

12.
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Noa weprypdyete 10 UNYovVIGHO TG NAEKTPOAVONG, PN CILOTOLOVTOG TO
Tapadery o NAEKTPOALONG SLaADHATOG YAwP1ovyov xaAkoy (CuCl,).

. Na avapépete o pébodo nAektpOAVONG KATA TNV 0moio VoL NAEKTPOAVETOL

10 vepd (H,0).

. Etvat dvvatov va yiver nlektpoivon pe evoirlacodpuevo pevpa; Na ot-

KOLOAOYNOGETE TNV OMAVTNOT GOG.

. Na avagépete Hepikég eQapLOYES TNG NAEKTPOAVOTG.
. Tv gtvan ) nAekTpoAivtikn dtbPpwon;

. [l mpaypatonoteitar n kabodikn tpootacia;

. Na meprypyete ) dopn| vOg GLGCOPELTH LOAVPSOV.

. Na weprypbyete ) Aettovpyio (EKQOPTION — POPTIOT)) EVOG CLGCMOPEVTN

HoAvBoov.

. [1660 nAektpikd @optio eivor amodnkevpévo ce Evav EOPTICUEVO GLO-

ocwpev™ oL £xel yopnTkdTnto 120Ah;
(Am. 432000 C)
[og petpréton o Pabuog eoptiong EVOC GLGCOPELTY;
Evoc cveompevtng éxet yopntikdtnta 40 Ah Kot 1 T6o1 6TOVG KPOOE-
kteg Tov givar 12V. O cuecmpentig TpoPodoTel e pedpa Evav nAeKTpiKd
Aopntpa woyvog 60W. Ze moco ypdvo Ba ekpoptictel Teleing;
(Am. 8h)

To otoyeio evdg arkolikob cucowpevt £xet péom taon 1,2V. [1dca tétoa
oTolyEln TPEMEL VoL GLVOEGOVLE GE GEPA Yol VoL TApov e Thom 24 V;

(Am. 20)




® No e&nyovy mag to aroryeia Peltier umopodv va ypnoyiomoinQodvv yia

™y mapaywy yicns.
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6.3.1. To OsppoaTolycio

Otav 600 cHppata amd d1aPopeTIKA HETAALN EVvmBODV, 6TO £val Kpo TOVG
Kot 1 évoon avt Beppavoet, Tote peTadd Tov 600 AAAWV dkpov epeaviletot
o téon (Zy. 6.3.1).

Zynjpa 6.3.1: Apyij Acitovpyiag Tov Oeppuoniextpirod ororyeion

To povdpevo avtd ovopdletatl OepponiekTpikd @orvopevo kot to Levyog
TV 600 HETOAMKOV GUPUAT®V, 6T AKPO TOV 0oiov eppavifeTon tdon, Ogp-
poctoyeio (1 OepponAiekTpikd oToLyElo).

H téon mov mapdystar amod to Oeppoctoryeio eEaptarat:

® Amo ™ dpopd Bepprokpaciog petabd g Evoong Twv dV0 GCLPUATOV

Kot TV A oV dkpov Toug (Oco peyaivtepn 1 dopopd Beppokpasciog,
1660 peyolvtepn 1 téion).

® Amo 10 100G TV dVO HETAAL®V TOV BepLocToryEiov.

Av 1 drpopd Beprokpaciog sivor apvntikn, av yoéovue, dnAadn, avti vo
Oepudvovpie TV Evoon TV 800 CLPLATOV, TOTE 1| TOPAyOUEVN TAoN £ivat
avtifeng popag.

H tdom mov mapdyeton pe ta Oeppooctoryeio eivar modd pkpr. [ to Levyog
«G1O1POV — KOVOTAVTAV» (KOVGTAVTAV OVOUALeTal Eva KPApLo amoTEAOVUEVO
Ao YoAKO Kot VIKEMO), 1.y, lvan 5,4 X 10° V avd fadud Keioiov (°C).

INa dtapopd Beppokpaciog 300°C, n wapayouevn TAOT LETOED TV AKPOV

TOV GUPUATOV TOL TPoNyovEVOL (ehyoug elvat:

V= 5,4><10'5%X300 °C=16,2-10°V =16,2mV
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Ady® ™G Kpng TAoNS TOL AvarTHGCOVV TO BeprocToyeia dev PITOPOvV va.
YPNOILOTOBoVV Yo TNV Topoy®yN NAEKTPIKNG EVEPYELNG. XPNGLOTOIOVVTOL
OLmG TOAD, ¢ BeppuopeTpa, 101G o PLOUNYOVIKEG EPAPUOYES, OTTOL OEV UITO-
povv va ypnotpomotnfovy BeprOUETpa GALOV TOTOV, T.). Y10 T LETPNGT TOAD
VYNADV 1] TOAD younAdv Beppokpaciov. Emelon to Beppoctoryeio amoteleiton
ammd GLPUATIVOLS AYOYOLS UTOPEL VO LETAPEPEL TV EVOEIEN TG Beppokpaciog
o€ LEYAAEG OMOCTAGELG, YEYOVOS TOL TO KAVEL 1O10{TEPA YPNOLLO GE TEPMTOCELG
7oV dgv glval e0KoAN N TPOSPacn 610 BepUOUETPOVUEVO HEGO.

Q¢ OepudpeETPO Propmyovikng ¥pNonG, ATOTEAEITAL OO VO TPOGTATEVTIKO
HETOAAKO 0TELEYOG HEGO 6TO 0moio TomobeTeiton To {eVYog TV VO GLPUATMV.
Ot dAleg GiKpeg TV GUPUATOV KATOAN YOV GE £va gvaicOnto piAMBoAtopeTpo,
1N KAlpako Tov omoiov Paduporoyeiton kat’ evbeiav o °C (Xy.6.3.2.).

Mmnopel akdun n téomn tov Beppoctoryeiov va odnynOei 6° Eva nrektpovikd
UIKPOETEEEPYOOTN 1) GE NAEKTPOVIKO VITOAOYIOTY], O OTOI0G KATAYPAPEL Kol
enelepydletan petpnoels dStpopwv peyedmv, 0nmg cupPaivel ota dibpopa Gu-
OTNUOATO AVTOUUTOV EAEYYOL T®V PLOUNYOVIKOV TOUPOYOYIKOV EYKATOCTACEMV.

Mia GAAN eQappoyn TV OEpLOGTOLYEI®V EIVOL 1] XPTON TOVG OG NAEKTPIKAOV
TNYOV Y10, TNV TPOPOSOTNON WTPIKAOV fNUaTod0TdV TOV ToTo0eTOVVIOL TNV
KapOLd.

Zynjpa 6.3.2: Biounyoviké Ospuduetpo ue Ospuocroyeio
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6.3.2 To @aivopevo Peltier

To avtiotpo@o tov BepponAekTPIKOD POIVOUEVOL EIVOL YVMOOTO 0O POVOLEVO
Peltier (ITeAti€). Mrmopel va dtotvnmbel o¢ eENg:

Av 600 aywyol amd SPopeTiKd HETAAAN EVBOUV peTalh Tovg Katd To
d00 dKpa TOVG, Kol cVVIEDOVV GE NAEKTPIKO KUKAMLW, TO OTTO10 dlappEETOL
amo pevLa, TOTE 1 Hio EVOOT TOV AyOYdV WYOYETAL, EVO 1 GAAN Bepuaivetat.

Zynua 6.3.3: ynuotixi wopderacy etotyeiov Peltier

Tig tehevtaieg dekaeTieg pe TNV avaKAALYT KOt TEAELOTOINGT VAIKOV oo
Nuaywyodg (m.y. Telovprovyo Biopovbio Bi,Te,) to pavouevo Peltier yvopioe
EUTOPIKEG EQAPLOYES KLPIWG oTnV YOEN.

[ToArG otoyeta Peltier cuvoovton niektpikd oe oelpd, oynuatitovrag oo-
otolyio Kot 0l EVAOGELS TOVG TPOGAPUOLOVTOL TAVE GE L0 TAGKEL. XT1 [0l TAEVPA
™G TAGKOG KOTOATYOUV 01 OEPLOVOLEVES EVAGELS KOl GTNV GAAN 01 YOYOUEVEG.
‘Etot, 1 (o mievpd g mAdkog amoppo@d Beppotnta (mapdyet yoin) evod M
GAAN TAeLPA omdyeL TNV amoppoPOuEVT BeprdTNTO GTO TEPPAAAOV.

H anddoom evog té€to100 cuotipatog meptopiletar amd to yeyovog 0Tt ot
NUOY®YOL TOL YPNGYLOTOIOVVTOL GTA GTOLYELD, TPEMEL VOL TOPOVGLALOVV UIKPT
OUIKT] aVTIGTOON, MCTE TO PEVILO TOL TOVS JAPPEEL VAL £XEL TKOVOTOUNTIKN
. 'Etot dpmg mpénet va £xouv pikpd PMKog, apa Kot 1 TAGKO Pkpo Tayos,
LLE GUVETELD VO LELDVETOL 1] LOVOTIKY IKAVOTNTO TNG TAAKAG TNG WYUKTIKNG
ovotolyiog. Metaodidetar dniaor| Beppotmra amd ™ Bepun oV Yoypn Tievpd
™G TAAKOG Kol eE0VOETEPMVETOL EVAL LEPOG TNG WPEALUNG YOENG.
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Ye kaBe mepintmon epapproyng mpémetl va yiverol cupPiBacpds TPoKEUEVOL
va emtevyBel 1 Kaddtepn dvvatr amdO0oT).

Yoktikég ouatoryieg Peltier ypnoylomotodvtol onpepa pe emttuyio o€ pKpd
QOPNTA YuYeio Kol AALES GYETIKEG EQAPLOYEC.

AvakepaAaiwon

® Av 600 cOppoato amd drapopetikd pETaAlo evawbodv oto Eva dkpo Tovg Kot
N évoon avtn Oeppoviel, Tote petadd TV GAA®V Akpwv Tovg epeaviletot
o taon. To eawvopevo avtd ovopdletar Oepponrextpikd. To 600 evo-
HEVOL GUPLLOTO OTOTEAOVY Eval BepronAekTpiKO oToryeio 1 Beppoctoryeio.

® Tou Oepuoctoryeia katackevalovion amd (eHyn SPOPETIKOV HETAAA®YV.
Kvpuotepn epappoyn toug givar n pérpnon g Oeppoxpaciog.

e To pawvdpevo Peltier etvat to avticTpo@o Tov BepLONAEKTPIKOD OVOLEVOV.

® Xtoryeia Peltier ypnoipomolovvtal 6 EQapUOYES YOENG.

Epwrioeig

1. ITow gtvon m apyn Aettovpyiag tov Beppooctoryeiov;

2. And molovg mapayovieg e€aptdton | Téom mov mapdysTon amd To Heppo-
otoyeio;

3. Tori to Beppoctoryeion Og PNOILOTOIOVVTOL Y10 TNV TOPUYWOYN NAEKTPIKNG
EVEPYELNG;

4. TTov ypnoomotovvtol to Beppootoryeia;

5. Tu givon o @avopevo Peltier ;

6. ITog ypnoyomotovvion ta ototyeia Peltier yio tnv mapaywyr yoéng;
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6.4 To pwrofoAraiko oToI)EiO

To pwtofoitaikd otoryeio petatpémovv v evépyeta Tov 'Hiov (nAtokn
axtivoPBoiia) oe nhektpikn| evépyela. H Aettovpyia tovg Baciletatl otig 1010-
TNTEG TOV NULLYOYAV.

O mo kowodg TOmog PMOTOPoATATKOD GToLYXElOL amoTeAEiTOL Omd dVO GTPD-

pota omd Uy ®Yo VAo (.. mopitio), Ta omoia ival o€ emagn To £val e
10 GAAO (Xy. 6.4.1).

2ynpa 6.4.1: Zyyuotikyj mapdotacy pwtofoltaikod etoryeion

To éva otpdpo Exel mepicoeia eredBepmV NAeKTpovimV Kot yopaktnpiletal
O NUay®YOS N — TOTOV, EVO TO GAAO £yl EAAELYT NAEKTPOVIOV KoL YOO
Kmnpiletor g nuaywyog p — TOmTOL.

To 300 GTPpOUATA EYOVV GVVOAIKO TAYOG TNG TAENG OEKATA TOV YIALOGTOV.
To otpdpa n — TOTOVL £XEL TAYOC LEPIKMV LKPITEP®V (UM) Kol KAAVTTEL TNV
TAELPA TOL PMOTOGTOLYEIOV TTOV ekTifETAL 6TO PWS. EEmTtepikd Twv dVo oTpm-
HAT@V £XOVV TPOGAPUOCTEL KOATAAANAO LETOAAKE NAEKTPOOLCL.
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2V em@AveLD ETAENS TOV dV0 GTPOUATOV ONUIOVPYEITAL (o TEPLOYN
OTATIKOV NAEKTPIKOV QOPTIOv, TOL £XEL TAYOG TNG TAENS LEPIKDOV OTOUMV.
2TV TEPLOYN LT TOV OVOUALETOL TEPLOYN GPaYROV (1) ETa@] P — n) ON-
povpyeital pio NAEKTPIKY Taon (TAon @PAyRov), LUe ATOTELEGLO 1] ETAON
va Topovctalel EMAEKTIKN ovtioTaon ot 61080 ToL NAEKTPLKOD PELLLATOG,
avaroya pe T eopd Tov pediatog. Ot 1dTTeg Tov Pparypol Kabopilovv
Aertovpyia ToL PTOPOATAIKOD GTOLXEIOV.

Av méoel otV eEMTEPIKY| ETPAVELD TOV GTPOUATOS N-TVTOV POTELVY] OKTL-
vofolia, TOTE dLEYEIPOVTAL OO TO TPOCSTIMTOVTO PMOTOVIA, TO ATOLO TOV
nuaywyov. Hiextpdvia and v e€mtepikn oTifada TV atOU®V, To 0moio
aPYIKE NTOV OEGUEVUEVO GTA ATOMO, LETATPETOVTOL GE EAEVOEPA NAEKTPO-
via, pe amotélespa va npovpyndodv 6to vAKO n-tHmwov, moAd TEPIGGOTEPO.
elevbepa nhekTpovio.

To NAeKTPOVIO TOV GLGGMPEHOVTOL GTOV MLLAY®YO N - THTOV ATWOOLVTOL
peta&d Toug, ol elvatl opdVLLA OPTIGUEVE COUOTIOW Kot TECOLV Yo VoL
petakiynovv mpog v TAevpd Tov Npayyol p - TOmov. EpmodiCovrot Opmg
amo to epayno. [pokaieitar £tot petald Tv 600 oTpOUdTOV Hio StPopd
Suva Koy (MAEKTPIKN TAOM).

Av ovvoeholv eEmteptkd To 000 NAEKTPOSIAL e Ay®YOVS HECH OGS OVTIOTO-
ong R, t6te Oa éxovpe pon nhextpicod pedpatog Kot KaTavaAmon NAEKTPIKAG
evépyelag otny avtiotaon (Xy.6.4.1).

Ta nAektpovia SnAadn amd ToV NUOY®YO N — TOTOV SLUTPEXOLY TOV AYWYO
Kor Ty ovtictaon R, kot ¢Odvovv otov nuaymyd p — tomov. Ano ekel do-
TEPVOVV EDKOAN TO PPAYUO KOl EMOTPEPOVYV GTOV NUAY®YO N — TVTOV Yo
Vo ETaVOAAPOVY TOV KUKAO.

H nAektpikn téon mov avanticceTon 6To OTOPOATAIKO oToLY El0 TVPLTIOL
elval g tdEng tov 0,5V. H évtaom tov pedpoatog e€optdton amd to epPadov
NG EMPAVELNS TOV GToLElOL, TNV £VTOGT TS POTEIVIS AKTIVOBoALaG KoL
10 BaOpé amwdédoong Tov GTOLKEIOL.

H axtwvopolia tov Hiov o€ puo empdavela evog teTpoymvikod pétpov (1m?)
tonofetnpuévn kabeta otig axtiveg Tov 'HAov, Tavem oty emedvela g yng,
napéyel péyiotn woyd 1000W nepinov (1000W/m?).

H woy0g avt Aapupdvetor katd tig peonuppvég dpeg 6tav n axtivofolio
dwaoyilel oxedov KabeTo TNV OTUOGPALPOL.
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Ta potoctoygion LTOPOLV VO LETATPEYOLV ALTH TNV NALOKT EVEPYELD GE
niektpikn pe Paduod anddoons péxpt 20% mnepinov.

[Mpokeyévov va emTOYOLLE LEYOADTEPES TAGELG KO EVIAGELG Y10, TIG OLUPOPESG
EPAPUOYES, CLVOEOVIE TOAAE POTOROATAIKA GTOKEID OE GEPE KOl TAPAAANAQ
Kot oympotilovpe potoPorraikés cvotoryiec. Ta ototyeia tomofetovvion o
TAoiclo Kot GLUVOEOVTOL HETAED TOVG e AENTEG HETOAMKEG Touvieg 1) cOpLLaL-
ta. Kotdmy kaddmtovrot pe kGAvppo omd d1opaveG TAUGTIKO 1] YOOAL Yio va
TPOGTATEVOVTOL OO TIG KUPKEG cuvOnkeg (Xy.6.4.2.).

Zyiua 6.4.2: dwrofolraikij cvetoryia

Ta potofoltaikd ototyeio ypnooTolovVTaL G€ TANBOG EPAPLOYDV LE TTO-
payouevn 1oL amo peptkd dékota Tov W €wg dekadeg MW.
AvOoQEPOVLE EVOEIKTIKA LEPIKESG OO OVTEG:
® Tpo@oddtnon OmOUOVOUEVAOV KOTAVOAMTAOV e HIKPEG TOGOTNTEG NAE-
KTPIKNG EVEPYELAS, TT.X. PAPOV VOLGUTAOING, THAETIKOWVMVIOKOV GTOUOUOV
OTIC KOPLPEG BOVVMV, ETGTNUOVIKMV EPEVVITIKAOV GTAOU®V, AGVPUOTMV
TNAEPOVOV, TEYVNTOV d0PLPOPMV, KTA.

® Tpo@PodOTNoN OVTOVOUM®V UIKP®OY CUCTNUATOV TOPoymYNG NAEKTPIKNG
evépyelag, cuvnBwg o GLVIVAGUO LLE NAEKTPOYEVVITPIEG 1] ALVELLOYEVVI]-
TPLEG, TOL OTOL0L YPNCUYLOTOLOVVTOL Y10, TNV TOPOYT NAEKTPIKNG EVEPYELOG
G€ ATOUOVOUEVOVG UIKPOVG OIKIGHOVG, OVTAIOGTAGL KTA.
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® Tpopoddtnon eOTOROATAIKGOV GTAOUMV TOPUY®YNG NAEKTPIKNG EVEPYELOG
HeYEANG 160OG TOV AELTOVPYOVV GLVIEIEUEVOL GTO NAEKTPIKO diKTLO,
ToapdAANAL pe Toug cLUPaTIKoVS GTOOOVG.

"Eva tomikd oTtoBoAtaikd cOGTNHO Yio TV GVTOVOUT TPOPOSOTNOT| LLE NAE-
KTPIKN evépyela mepthapPavet ta pépn mov eoaivovratl ot ddtaén tov Xy.6.4.3:

HAIAKH
AKTINOBOAIA
®QTOBOATAIKH
SYITOIXIA

METATPOITEAX PY®OMIXTHX YYITOIXIA

>.P.ocE.P. TATIHZ SYIZQPEYTON
KATANAAQIEIX KATANAAQIEIX

E.P. P

Zynua 6.4.3: Tomiko d1dypappc. avTovouov 9MTO0ATAIKOD GVGTIIHATOS IO, TNV TPOPOSOTHGH
HIKPOY Kl HEGAIMY KATAVILOTOV AEKTPIKIG EVEPYELNS
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Avakepalaiwon

® To eoOTOPOATOIKA GTOLYEID LETATPEMOVY TNV EVEPYELN TNG PMTEWVNG OKTL-
voPoAiog o NAEKTPIKT EVEPYELQL.

e H Aerrovpyia tovg Baciletol oTig 1010TNTEG TS EXAPNS P — N, VO GTP®-
HATOV NUy®@YOV, 00 T0, OO0 0 NUIY®YOS TOUTTOV—N £XEL TEPICTELN
elevBépmv nAekTpovivv, v 0 NAY®YOS TOTOV—P, EALEWY.

® To pwtoPoAitaikd ototyeio ypnoponoodvion 6€ TANO0G EPapLOYOV, and
TG OTOlEC GNUAVTIKY O10000M £YEL 1] TPOPOOOTNGT LE NAEKTPIKY| EVEPYELQ
OTTOLLOVOUEVOV KOTOVOADTOV.

Epwrioeig

1. Na meprypbyete ) Aettovpyio Tov eoToPoATAIKOD GTOLYXEIOL.

2. Na avopEpete HEPIKEG EQAPLOYES TV POTOPOATAIKMY GTOLYEIWV.

3. T elvon g potoPoAtaikn cvetotyia;

4. Tepryphyete T TUTIKT OOUT £VOG POTOPOATATKOY GLGTALOTOG TTOL YPN-
GLLOTOLEITOL Y10 TNV TPOPOOOTNOT E NAEKTPIKT] EVEPYELD OVTOVOUWOV
KOTOVOADTOV.

5."Eva potoPoitaikd otoryeio €xet fabud anddoong 16%. Av n) npoonintovca
nAakn aktvoPforia £yt woyd 1000W/m?, mdoa m? Tpénel va KaOADTTEL 1|
EMPAVELD TOV GTOLYEIDV, Yo va Tapayel nAekTpikn| 1oyvg ion pe SMW;

(Am. 31.250m?)
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6.5.1 To nAekTpIKO TO¢O

ITHI'H
METABAHTHZ
TAZHZ

Zyiua 6.5.1: Zynuatikij o1aroln mopaymyns NAEKTPIKOD T0E00

1o Xy.6.5.1. &povpe dV0 NAekTpddla Ta omoia droywpilovrar petald Tovg
amod €va 01dkevo aépa. Ta dVo NAEKTPOSLO GLVIEOVTAL LE Oy YOVG GTA AKpPOL
Hag TyNg petafAnmg taong.

Khgtvoupe 10 S10kOTTN TG CLOKELNG LLE TNV TAGT TNG TNYNG VA Vo un-
devikn. Xt cvvéyela avEAvov e 6Tadlakd TV Taon. Adym TG ToAD LeyIAng
avTioTaong Tov a€pa HETASD TV NAEKTPOSI®V, 1 EVOEIEN TOV QUTEPOUETPOV
TOPOUEVEL UINOEVIKT], LEYPL M TAOT VO POAGEL G KATOL0, GLYKEKPLUEV TIUT).
Tote mapatnpodpe Tt peTaED TV NAeKTpodimv oynuatiletarl éva niextpikd
160 (M NAeKTPKOC omvOnpag) Kot To kKOKA®po apyilel va dappéetal amd
pevpa. H évtaom tov pedpatog eaptdror Lovo omd Tic NAEKTPIKES AVTIOTAGELS
NG TNYNG KoL TOV ay®ydV, Yot pe v Evapén tov to&ov o aépag £yl ToAD
Hkpn avtiotoaotn. Metd and v epedavion tov toov pmopel vo pewwbei n téon
™G TNYNG, YOPIC VoL S1KOTEL TO PELLLOL, ETELON TO LOPLOL TOV AP, OTIWS AELLE,
£yovv 1ovieTel Ko 1 oy@yloTnTo ToV aépa gival peydn. H tdon dibdomoong
(évapén 10&ov) e€optdran amd TV amdeTacT TOV NAeKTPodiny. Oco pakpvtepa
Bpiokovrtat To éva amd To dALO, TOGO peyardtepn Tdon amotteital.

To mapamdved eovOUEVO EKUETOALEVOUACTE GTNV NAEKTPOGLYKOAANO).
Kot ekel mpdTa épvovpe 6e emar T0 NAEKTPOI10 UE TO TPOG GLYKOAANGT
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OVTIKEIIEVO KOl 6T GLVEXELD, LOAG apyIGEL 1) Y@ YOTNTO, OTOUOKPVVOVLLE
10 NAekTPOO10. To TOEO GLVTNPEITAL, EVAD 1 ATOLTOVLEVT] Y10 T GLVINPNON|
TOV TAGT UEUDVETOL.

H epgdvion tov niextpikod T16E0V 0QEILETOL OTOC OVAPEPOLE GTOV LOVIGHO
TOV a€Pa. TNV ETOUEVT TTAPAYPaPO B SOVUE O AVOAVTIKA TO UNXOVIGHO
ONpovpyioag Tov 1OVIGHOD 6T 0P,

6.5.2 loviopog TWV agpiwv

O oymuoticpdc VTV, NAadN 1 LETATPOT] OLOETEPOV ATOUMV 1] LOPImV
evog aepiov o€ 10vta, ovopdletat oVicpog Tov aepiov.

[Ipaypatomoteitar, 6Otov amd v e&mtepikn otidoa vog atopov EepiHyovv
éva M TEPLocOTEPA NAEKTPOVIML, OTOTE TO AITOUO LETUTPENETOL GE OETIKG 16V.
Av 1o nAekTpoVia avTd TPOoKOAANO00UV 6e Eva GALO dTopo, TOTE TO ATOUO
OVTO LETATPEMETAL GE APVITIKO 1OV.

Yrdpyovv d14popot TpOTOL e TOVS 0TOTOVE UTopEl Vo 1oVIoTEL £val aéplo:

® 'Evoc tpomog eivat vor cuyKpovuoTEL TO OVOETEPO ATOO LE £VOL COUOTION0
OV KIVELTOL e PEYOAN TovTNTA, £XEL ONAOON LEYAAN KIVNTIKN EVEPYELL
(.. va cLYKPOVGTEL pe Eva NAEKTPOVIO).

® AALo¢ TpOTOG €ival va amoppOPNGEL TO ATOUO EVEPYELD OO LLdL MAE-
KTPOLOYVNTIKY OKTIVOBOALN, OT®MG 6TO OTOPOATAIKS PaVOUEVO, KOTA
70 0TO{0 TOL ATOO TOV NUIAY®YOV YEAVOLY NAEKTPOVIO VIO TNV EMIOPOOT
TOL PMTOC, LETATPETOVTOL ONA0ON € BETIKA 1OVTO.

HAEKTPIKH
[THI'H

Zynjpa 6.5.2: Zynuotikij mapd.otacy 6wigva aspiov, 0o coUPaivel 10VIGUOS TOV 0.Epiov A0y
TOVY GOYKPOVEEQY TOV WAEKTPOVIOY UE TA ATOUA TOV AEPIOD
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Y10 Xx.6.5.2 €xet ovvdebel og Eva KOKAOUA EVog GOAVOS amd YVOAl, Ye-
RaTog aéplo, HEGA GTOV 0010 LIAPYOVY VO NAEKTPOSIO. XTO NAEKTPOSIO
epappoletar  TaoM ™S TNYNG.

H dwdwkacio 1oviopod apyilet 6tav Adym Tov NAEKTPIKOV TTEdIOV omeAEL-
BepwBel Kamoro NAekTpoOVIO amd TO apvNTIKO NAEKTPOSI0 (KAO0O0G) Kot 61N
ouvéyela apyioel va Kveitot Tpog to 0eTikd nhekTpdoto (6vodog). Avtd cup-
Baivel ylati 1o nAEKTPOVIO, GVTOG OPVNTIKE POPTIGHEVO, ammbeitat amd TO
apyNTIKO NAEKTPOSI0 Ko EAKETOL amd TO OETIKO.

H taydvtnra mov amoxktd 10 nlektpdvio e€opTdTon amd TV EQUPLOGUEVN
Thon HeTAEL TOV NAEKTPOOI®V KOl TNV ATOGTAGT TOL SLOVUEL LEYPL VO GL-
YKPOVGTEL [LE KATO0 HLOPLO TOV aepiov.

Edv 1 taydtnta (n Kivntikn evEpyeLn) Tov NAEKTPOVIOL Eivan apKeTd peyd-
An, 101€ KOTé TN cLYKpovoT Ba amelevBepwBohv Ko dAAa NAeKTPOVIQL OO
T0L ATOO TOVL aEPiov, TO omoia [e TN Gelpd Tovg Ba KivovvTot TPog 10 BeTIKd
NAEKTPOO10, GLYKpOLOUEVA e AAAL popLa (Zy.6.5.3).

Gropo dtopo

ATopo dtopo —

Zynpa 6.5.3: O1 6G0YKPOVGEIS TOV NAEKTPOVIQY UE TO, ATOUA TOV 0.EPIOV amEAEVOEPDVOVY Kal dila.

nieKTpovia

Ta nhexTpdvia amoTEAOVV TNV KVPLO GLVICTMOGE TOV PELLATOG 6TO aépto. Ta
HOpLOL TOL aEPOL IOV EYOLV YAoeL NAeKTPOVIO peTatpénoviol o€ BeTikd 1ovTa. Ta
Beticd avtd 1WvTa EAkovTan amd To apVNTIKO NAEKTPHOI0 OOV, OTaY POAGOLY
o€ 0VTO, TPOCSAAUPAVOLY NAEKTPOVIL KO LETOTPETOVTOL TAAL GE OVOETEPQL
uopa. H kivnon tov Betikdv 1dviov gival 11 de0TEPEHOVGH GLVIGTAOGO TOV
PEVUOTOC TOL COAN VL.

Av 1o amoomacpéva amd v KaBodo NAEKTPOVIO dEV £YOVV OPKETH KIvN-
TIKN EVEPYELD, DGTE VO OTOGTAGOLY NAEKTPOVIO OO TO GTOLO TOV 0ePiov Ue
10 0moio Ba GLYKPOLGTOVV, TO ATOUO KO TPOGAAUPAVEL £vaL TOGO EVEPYELQG,
Aépe 6t ivon og kKatdotoon oeyeponc. H katdotaon avtn eivar aotabng.
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Awpkei eddyioto xpovo (1073s) kot 10 ATopo ETAVEPYETAL GTNV KAVOVIKY
TOV KOTAOTOON AmoBAAAOVTAG TNV EVEPYELD LE TN LOPPT] @@TOViov. Exméumet
INAadN eOTEWVN aKTVOPOALa.

To ypdpa ¢ axtivoforiog ovTig Elval YopaKTnPLoTIKO Yo kdbe aépto. To
QOLVOLEVO £XEL EPAPLOYT OTNV KOTACKELT AQAUTTI POV LE COANVES aepiov
(Aapmtipeg vEOV, AOUTTIPES OTULAOV VOPAPYVPOV, AUUTTHPES OTULMOV VOTPIOoL,
KTA.), 01 omoiot ovoudlovron Aapmtipeg @Oopiopo?.

Ot mapdyovteg mov kabopilovy v e£EMEN TOV POIVOUEVOL LOVIGUOD TV
aepiov elvat:

e H tdon petald tov nhextpodiov tov coifva. Oco peyaidtepn eivor
N thon peTa&d TV NAEKTPOSI®V, TOGO LEYAADTEPT 1] KIVNTIKT EVEPYELL
OV OTOKTOVV TO NAEKTPOVICL.

e H nigon tov aepiov. Oco peyorvtepn n mieon Tov aepiov 1oV GOAN-
va, TOGO o SVGKOAN 1OVILETOL TO AEPLO. XV TOPAOELYLO OVOPEPETOL O
onvOnpag ota Provli TV AVTOKIVAT®V, 0 0TOT0g OmalTel VYNAN TAoN
LEPIKAV OEKAdMV YIMAdV V, EMEN, AOY® TNG GLUTIEGNG, TO ALEPLO GTO
Barapo kovong £xel vymAn wieon. Avtifeta 6TOVG AT PES aEepiov,
01OV 1M TiEoN TOL 0EPIOV HEGO GTO GCOANVA EIVOL GNUAVTIKA YOUNAOTEPN
NG OTHLOGPALPIKNG, O WOVIGHOG GLVTINPEITOL PE YOUNAT TAo.

H epunveia tov povopévou givor n e€ng:

H nieon péoa otov coiva mpocsdiopilet kot TV TukvOTNTO TOV popiev

tov aepiov (Xy.6.5.4).

Zyijpa 6.5.4: Xro cwliva youijg Ticons ta ASKTPOVIO S1OVIOVY UEYAAVTEPES OTOCTAGELS TTPO-
70V GUYKPOVETOVY UE TO, ATOUA. ATOKTOVY ETGI PUEYOAVTEPN TAYVTTA KoL KIVYTIKY EVEPYELD
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Edv n nieon elvar vymAn, 1 mokvotnta tov popiov tov aepiov etvorl peydin,
LE OTOTEAECOL VO TTPOYLOTOTOLOVVTOL TOAAES KOl GLYVEG GUYKPOVGELG NAE-
KTpovimv Kot atopwv. H andotacn petadh d0o S1080yIK®mV cLYKPOLGE®MY Elvat
LKPY] Kot To NAEKTPOVIO dEV TPOAAPAIiVOVY VOl ATOKTIGOLV LEYAAN TOYVTNTO
Kol avTioToyn KIvnTiKY| gvEpYELaL.

Ortav 6pmg 1 wieon etvor younAr, T0Te To NAEKTPOVIO SLOVOOLV LEYOADTEPT
amOGTOOT YOPIG VO GLYKPOVGTOVV, ATOKTMVIOG £TCL LEYAADTEPT KIVITIKN
evépyeL yia TN onpovpyio 1ovicpov.

® To €idog Tov agpiov. To ido¢ Tov aepiov emnpedlel GNUAVTIKG TNV TN
NG OOLTOVIEVNC TAOTG Y10 Vo apyicel 0 toviopds. o mapdderypo ot atpol
vatpiov amontobv ToAD younAdtepn Tdon amd 0,11 To aEPLO VEOV.

6.5.3 0 kaBodikog owAnvag

Av 1 mieom Tov agpiov HEGH GTO COANVA TNG TPOTNYOLUEVNG TTOPAYPAPOV
yivelt TOAD pikpn, g TdENG Tov evOg EKATOUULPIOL POPES LIKPOTEPT ATTO TNV
ATUOGQUIPIKY], TOTE TO PELLLO E0KOAOVOET VoL KLKAOPOPEL 6TO KOKA®LAL, OALY
10 QOTEWVA Qouvopeva gEapavifovrar. [Tpaktikd avtd onuaivel 6t Egovpe
ayoypotta 610 kevod. To ecmTEPKO TOL CEOANVA £fval GKOTEWVO Kol LOVO Ta
TOYYMUOTO TOV GOANVA oV Bpickovtor amévavtt amd v Kabodo @Bopilovv,
ekmEUTOLY dNAadN éva acBevEG TpacvOTd OOG.

O @Bopilopdg avtdg opeireTon 6TV TPOCTTMOT OEGUNG NAEKTPOVIDV GTNV
emeaveln Tov yvolov. H déopn aut tov niektpoviov ovopdletot kot kaBodikn
axtvoBoAia yiati Ta nAektpdvia eKTEUTOVTOL Amd TV KAB0S0 TOV GOAVAL.

To mapamdve eovopevo a&lomoteitol 6TovE KaB0d1KoOVS CMANVES, TOV
omoiwv 1 eBopilovca emipdvela ypMNoIUeVEL MG 006V GTOVG TAALOYPEPOVC,
TIG TNAEOPAGELS KTA.

Y10 Zy. 6.5.5. mapovc1dleTan To GYNUATIKO SAypapLpe VOS KOBOOKOD GOANVA.
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Zyiua 6.5.5: Zynuatio odypapua kabodikotv cwiive.

['o ) dnovpyia nAektpoviwv ypnolonoteitol £vo Oepprotvopevo vijua,
10 omoio Beppaivel TV KAO0S0, S1EVKOAVVOVTAG TNV ATOCTOCT NAEKTPOVILV
omd aVTNV.

Ta niextpovia amoktohv TOAH ypriyopa peydin toyvtnta kabme o1 GuYKpoHoelg
1e Ta dropa Tov aepiov givorl oA omavieg, AOy® TG HeYOIANG apaiyong Tov.

H évodog €yet o omn, dote va dépyetol pEca amd avtv, o€ gvbeia ypap-
un, o otevn 6éoun niektpoviov. Telkd 1 6éoun cuvavtd ™ @Bopilovca
000vn 610 TAATL AKPO TOL COANVA, OOV GYMUATICEL Pio POTEWVY KOVKIOA.

Kabng n 6éoun tov niektpoviov kotevbivetat amd v dvodo Tpog TV
006vn, vtoypedveTal va mEPAcEL avapeso omd 600 (evyn HETOAMKOV TAQ-
KoV, Ta omoia ovopdalovion mAdkeg ektponng. Eeapuolovtog tdon peta&d
TOV TAAKOV dNUovpyeitor NAEKTPIKO TEdT0 TO 0010 EAKEL TO NAEKTPOVILL [LE
OTTOTEAEGLOL TV EKTPOTN TNG dE0UNG, £lte Katakopva, gite oplovtia. Katd
oLVETELD LETABAAAOVTOG TNV TAGT 6T dVO0 (EVYT TOV TAOK®OV UITOPOVLE VO
LETAKIVOVLLE TNV KOVKIOO TAV® STV 000v).

Av voBécovpe 0Tt 0TIG TAdKES EQapUOleTal pia EVOAALAGGOUEVT TAOT,
TOTE M EIKOVA TNG POTEWNG Kovkidag Oa delyvel pe akpifeta ) popen g
EVOALOGGOUEVNC TAONG.

503 ——



HAEKTPOTEXNIA

M’ avt6 tov TpoTO, £vag KaBodikdg cminvag pmopel va ypnoipnomoin el
Yo TV TOPOTIPNGT Ko LETPNON NAEKTPIKOV CUATOV, OTMS cupPaivel 6Tov
TOAPOYPaQPO.

Me kdmoleg Tpomomooels 0 KoB0IKOS GCOANVAG XPNOLLOTOLEITOL GTIG TN-
Aeopdioelg Kot 6T 000VES TV NAEKTPOVIKADV VITOAOYIGTOV.

Avakepalaiwon
® To NAekTpiKo TOEO OQEIAETOL GTOV 1OVIGUO TMV LOPI®V TOV AEPQL.
® O 1oviopog evog aegpiov umopet va tpaypatonombet av cuykpovsTovv
TOL ATOLLOL TOVL 0EPTOV e NAEKTPOVIO TTOV EYOVV CLPKETT KIVNTIKT EVEPYELQL.
® O wviopdg e€aptdtTon amd TV Tdomn Tov PaPUOLETOL GTO GOANVA TOV
aeplov, and v mieon kot amd 10 £160¢ TOV aepiov.

® O x0B001KOS COANVIS dNUOVPYEL Lo GTEVT] dEGUN NAEKTPOVIOVY TOV OPTVEL
QMOTEWVY Kovkida méve oe pa 006vrn. H kivinon g potevig kovkidag
umopet vo omewkoviletl ) petafoin NAEKTPIKOV ONUATOV Kol ETOUEVMG
0 KaB0od1Kog cowAnvag purnopet va ypnoomomBel yio TNy mapatinpnor Ko
TN HETPNOT NAEKTPIK®OV HEYEDDV.

Epwtnoeig
1. Ilowg pmopet va. 1oviotel va aépo;
2. Tati 0 1oviepdg eivar evtovotepog 6tav 1o aéplo Ppioketal oe cOANVO
XOHMMG Tigomg;
3. oot mapdyovteg emnpedlovy 1oV 10VIGHO £VOG aepiov;
4. Ilog mapdyetar n eoTEWN akTvofoiio 6toug Aapuntipes Bopiopov;

5. Na weprypayete v apyn Aertovpyiog Tov kaodkoh cmAnva.
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6.6 O HAekTpiopog Tng ynivng arpoc@aipag

To 7o evIVT®o10Kd PUGIKO PUIVOUEVO TOV OPEIAETOL GTOV GTATIKO MAE-
KTPIGUO KOl TNV oy@YOTNTO TNG YNNG ATLOGQapag ival 0 Kepavvog. O
KEPALVOG tval 1| NAEKTPIKT EKKEVOOT HETAED VEQPOLS KOl YNG, TOV cupPaivel
KATA TN OEPKELN TOV KOTOLYIOMmV.

6.6.1 Anpioupyia NAEKTPIKWY POPTiIWV OTHV ATHOGPAIPA

H dnovpyio nAextpik®dv @optiov oty oTds@aipo oPeileTon 6€ dVO ToL-
payovteg:

® XV vypocia

® Y10 avodIKA pevLOTO OEPQL.

H nAoxn axtivoPBoria mpokaiel eEATHIoN TOL VEPOD TNG EMPAVELNS TNG
¢ (Bdracoa, Apveg, motdua). [Hopdiinia n nAokn aktivofoiio Oeppaivet
KOL TV EMQAVELL TOV EJGPOVS UE OMOTEAEGLO VO ONILLOVPYOVVTOL OVOITKAL
PEVUATO GTOL GTPMLOTO TOL 0EPA TOV PPICKOVTOL TEPIGTAGIOKA TAV® OO TIG
OepuoTEpES TEPLOYES TOV EOAPOVC.

KaBdg o1 vopatpol amd v €EATHION TOL VEPOL OVEPYOVTAL GTA VYNAOTEPOL
OTPOUOTO TNG OTUOGPALPOC, OTOV 01 Beppokpacies eivor yaunAdtepes, Yoyo-
VIOl KOl GUUTTVKVMVOVTOL G GToyoviola oynuatifoviag ta véer (cOvvepa).
Avaloya pe TIg EMKPATOVCEG GUVONKES, BEpLOKPOGING Kot AVELOV, T VEQT
UTOPOVV VO, LETATPOUTOVV G€ VEQT KoTonyidag. To otayovidla GuUTLKV®VO-
vtal o€ peyaldtepeg otayoves Bpoyns, o€ YoAAall, N 1OVt Kot TEQTOVY TPOG TO.
Kato. Kotd 1t mT1don Toug To. GUUTLKVAOUOTO TOL VEPOD £PYOVTOL GE ETOPT
ne avodkd pevpata aépa. H tpifn Toug pe ta poplo v pevpdtov onpuovpyet
oT0 VEQT TNG KATOLYI00G 1oYVPE NAEKTPIKA (OPTiaL.

>10 Zy. 6.6.1. mapovcialetal EVa TUTIKA POPTIGUEVO VEPOS, GTO OTTO10 EXEL
onpelmbel 1 dtovoun 6To Yo TG OEPROKPAGIAS KO TOV NAEKTPIKAOV POPTI®V.

To wéve pépog Tov véEpoug etvar popTiouévo pe BETIKA QopTia EVD TO KATM
HUEPOG KLPIMG LE APVTIKA QOPTIO.

H andotaon e kbtm emedvelog Tov vEQOLG amd TN Y1, KUUAIVETOL GUVT|-
Bwg petald 0,5 kot 2 km. To Hyog Kot 1 S1PETPOG TOL VEQOLG Etvarl TNG TAENS
LEPIKDV YIALOUETPWV.
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0vVod1Kd
pevLa aEPOL
Ppoxn

Zyiua 6.6.1: Popticuévo vépog

6.6.2 To nAekTpiko6 medio TG aTpoTPAIpAS

2TV oTHOCQOPO VITAPYEL TAVTO, OKOUN Kot O€ TEPITTOOT Kalokapiog, Eva
NAEKTPOSTATIKO EDI0. To NAeKTPOGTATIKO 0LTO TTEdi0 0peileTal GTOV 10VIGNE
TOV 0EPiOV TG aTOcEApag (aldTov, 0EVYOVOL KTA.) AdY® TS VITEPUDOOVS
aKTvoPBoAiag Tov YAV, TG KOGUIKNG OKTIVOPOAMOAG, TOV NAEKTPIKOV QOLVO-
pévov, eite g akTvoPoiiog padlevepy®dv ovGLmdV ToL £dGove. Ta apvnrikd
10VTa TOV 0€pa elval o gvkivinta omd T BTG Kot 610yETEHOVTAL TPOG TN
M, UE amOTEAEGHO HETAED ATUOGPALPOS KAl YNG, O KOVOVIKEG GLUVONKEG, Vo
VIapyEL NAeKTPIKO medio, 1 évtacm E tov omoiov €yetl katevBuvon and tavem
TPOG TO KAT® Kol LETPO NG Taéng tov 100 V/m.
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g mepintwon Kakokopiog HETOED TOV VEPOLG TNG KATOYidoS Kot TNG YNG,
dnovpyeital ToAd 1oyvpoTEPO TEdTO e 1d1a 1 avTifen KotevHOLVET, AOYW®
TOV IGYLPOV APVNTIKOV 1 OETIKOV QOPTI®V TOL EXKPATOVY GTNV KAT® EML-
QAveLD TOV VEPOLG.

H évtaon tov mediov avtov pmopel va yiver 100 gopég peyardtepn amod 0,Tt
Kotd T ddpkela TG kadokoapiag. H dtagopd duvapikod (nAextpikn téon)
HETOED VEPOLG KATOYId0G Kot E0GPOVG UTopel Vo OAcEL LepIKEg OEKAOEG N
Kol ekatovtdoeg ekatoppvpla V (Volt).

6.6.3 O oxnuaTiopog Tou KEPAUVOU

O kepavvog dmovpyeitat Otav 1 EvTeon Tov NAEKTPKOL tediov Eenepdoet
o Ty g tééng tov 10 kV/m.

H xepavvikn nhektpikn| ekkévmon Eekva amd ta apvnTikd eoptio Yo vo
katoAnéel ota Oetikd. [ avtd cvvbmg o1 kepavvoi Eekvodv amd v apvn-
TIKG POPTIGUEV EMPAVELD TOV VEQPMV KOl KATUAYOLV GTO £00.00C. YTTApYOLV
oG Kot Kepawvol Tov EEKVOUV amtd TO £00.p0G TPOG BETIKA POPTIGUEVD VEQN
KOl 06 TPOATES TOV ONUIOLPYOVVTOL AVAUESO GE VEPT OPVNTIKE POPTIGUEVA
Ko vEQN BETIKE QOPTIGUEVOL.

H didomaon Lowdv tov aépa apyilel amd 10 VEQOG e TN dnovpyio 0YETOV,
0 omoiog PwToPoAel pe EVTovo KLOVOLELKO YPpORa. O oyetdg TPoy®pPEl e
peydAn toydTTO TPOGS TOL KAT® GYNUaTilovTas Kot StokAUdMCELC.

Otav 0 0xeto¢ POdoEl 68 pUKpPn amOCTACT) OO TO £00POC, avaywpel omd
10 £00UPOG £VOG AAAOG OYETOG, TTOL OVOUALETOL 0XETOG EMGTPOPNS, Y10 VAL G-
vavineet tov tpmTo. O 0xeT0¢ avtdg EeKvd Katd mpotipunon and eEdpoelg
(mpoeoyéc) Tov £0d.Povs (AOPOLS, YNAA dEvOpa, YNAA KTipla, 16TOVG KTA.).

Ortav ot dVo oyetoi cuvavinBobv, Tpaypatonoleitat 1 Kupio EKKEVOON KOTA
TNV omoia To NAEKTPIKO POPTIO TOV VEPOLGC, TOV €lval KOTA KavOva apvnTIKO,
e&ovdetepdveTal amd To OeTIKO PoPTio TG YNC.

Metd v KOpla eKKEVOOT|, LEGA OO TOV AYDYLLO SPOLO TOL EXEL dNUIOVP-
ynOel, akohovBovv kot AALeg pikpdTEPEG EKKEVOGELS. H Guvolkn dbpreia
TOV PavopEVOD dev Eemepvd To ypdvo Tov 1 devteporéntov (1s).

To niextpcd Qoptio mov ekkevdVETOL Kupaivetal cuvilmg petald 1 kot
20 C, &yovv mapotnpndel OU®G EKKEVOGELS Kot TOAD LEYOADTEP®OV POPTIMV.
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Zyijpa 6.6.2: Poroypagpio kepavvav. H Evrovy Aevkij ypaupij osiyvel Tov «oyeTon
TG KUPIAG NAEKTPIKIG EKKEVOIONS

Emedn o 0xe16¢ T0U KEPALVOD OmOATYEL GE EEAPGELS TOV £DGPOVGS, Eval ATTd TOL
KOPLOL LETPOL VTIKEPAVVIKNG TTPOCTAGIOG EIvaL 1 dnpovpyia TEYVNTOV £EAPGEDY
(paPdor areliképavvov) yio va TEGEL 0 KEPUVVOS G€ TPOKAOBOPIGUEVO onpeio.

H otiypnaio évtoon tov pedpatog Tov Kepavvoy £XEL GTO OLAYPOLLE EVTOOTG

— xpOVOL TN HOPPTN TOV GYNUaToS (Zy.6.6.3). Eva pedpa avtig g Hopeng
OVOUALETOL KPOVOTIKO.

2yijpa 6.6.3: Mopgij Tov KpoveTiKOD PEVHATOS TOV KEPADYOD
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H peyiotm tun I Tov pevpaTog givat g TaENg peptkav KA. Xvvnbwg dev
Eemepva Ta 20K A, £yovv Opmg mapatnpndel Kot ToAd peyaldtepo pEOUATA.

Ynohoyiletat 6TL | GLYVOTNTA TOV NAEKTPIKOV EKKEVOGEMV HETAED VEQDV
(aoTpoméc) | pnetabd vepmv kal yne (kepavvotl) mov cvpfaivovv e 6A0 TOV
mhavt etvarl 100 ava devtepdiento.

6.6.4 Zuvéneieg amo TNV MTWON TWV KEPAUVWYV Kal TIPOCTATIA
To KepOLVIKA PEVUOTO TPOKAAOVY POLVOLEVOL:
® Oepuikd
® NAEKTPOSVVOIKA
® NAEKTPOYNUIKA.
Xt onpelo OOV T KEPOLVIKA PEVLLATO GLVAVTIOUV UEYOAES OUIKES OVTL-

0TAGELS (T AETTA GUPUOTA), TPOKAAOVV VITEPBEPLOVOT) LEYPL TOV CNUEIOV
MENG TV HETAAA®V.

EOMVEG KOTAOKEVES Kot AAAL EDPAEKTO VAIKA TTov Oa fpeBovv oty mopeia
TOL PELHUOTOG UTOPEL VAL AVOPAEYODV.

Mmopovv axdun va TpokAnBodv coPapéc poyUEG GTNV TOLYOTOUN TOV KTIpimV
KOl G€ GTOAOLG, AMOY® TNG amdTOUNG e€AEPWONC TNG LYPACING TOL TEPLEYXETOL
OTO VAIKO KOTOGKELNG TOVG.

[pogavag Ta pedpata eivar ToAD emkivovva yio tov dvBpwmo mov o Ppebdet
Kovtd 6” avutd. [IpokaAovv Ta {010 GUUTTOUOTO PE TNV NAEKTPOTTANEid 0md TIC
NAEKTPIKEC EYKATOOTAGELS, OALL G€ TOAD PEYaAVTEPO PabLLo.

[d1aitepa emkivovvn givor n Pnpatikn Téon. Brpotikn tdon ovopdleton n
dpopd SuVaKOL Tov dnpovpyeitan peta&d TV onuei®v Tov €6GPOVG TOL
anéyovv petald tovg 1 m.

210 onpelo TOV £6APOVG OOV KATAANYEL O KEPOLVAGS, TO SVVAKO TNG VNG
Toipvel HeYAAeg TILEC KOl LEUMVETAL GTOOUKA OGO UEYOADVEL 1) OTOCTAO
and to onueio. Evdéyetar emopévmg ta 000 oo TOV avOpdTOv, TOV TATH
070 £3000¢, va Ppehodiv g Lo GNUOVTIKT O10popd Suva koD (TAo) HETOED
T0VG (Pnuatikn Téon), He OTOTEAEGLA VO SLATEPAGEL TOV AVOp®TO pedLaL
niextpormAnéiog. o to Adyo avtd mpémel Kaveic Tnv dpo TG Kakokaipiog vo
&xet ta oS Tov KAEoTd. [Ipénel axdun va un otéketar 6pOloc, ovTE KATM
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oo TO OEVOPQL KO VOL LNV OKOVUTTOL LETAAMKOVG COANVES 1] BALOVG 0Ly YOG
TOV NAEKTPIGUOV amd TOvg omoiovg Ba pmopovoe va mepdoel TO PO TOV
KEPOLVOV.

To niextpodvvopkd eavopeva ivatl vrevhuva yio TV aVATTLEN 1GYVPOV
SUVALE®V. XTIG TEPIMTAOGELS OTTOL TO PEVLO TOL KEPAWVOL dtokAadileTat o€ 600
ToPIAANAOVG 0y yoVS, AOY® TOV HoyvnTIKOL TTediov Tov dnpovpyeital yopm
QO TOVG AY®YOLS, LETOED TV Oy®YMV AVOTTOGGOVTOL I0YVPES EAKTIKES OVVAL-
LELS, O1 OTLOIEC LITOPOVV VO OITOKOAAN|GOVYV TOVG Aly®YOVS omd Tig 0€G€1C TOVC.

Téhog Ta NAEKTPOYNUUKE GOVOLEVO TTPOKAAOVV NAEKTPOAVTIKY] amochvleon
—GOUQMOVO, LE TOVG VOLLOLG TNG NAEKTPOYNUEING— GTOVS Oly®YOVG Yelmwong Kot
OTIG LETOAMKES KATUOKEVES, OO OOV SEPYETOL O KEPAVVOG, YU OLTO TPETEL
vo Aappévovton katdAAnio pétpa (m.y. kabodikn tpoctacio).

[No v mpoctacio TV KTpimv, TOV NAEKTPIKOV EYKATACTAGENDV KOl TOV
avOpdTOL AapPavovTol LETPO AVTIKEPAVVIKNG TPOCTAGiNG, To onoia Oa yvm-
pioovpe avaAvTIKE 6TO PAON IO TOV NAEKTPIKOV EYKATACTAGEMV.

To pétpa avtd TeptlapPdvovy TV KOTOGKELY] GUGTHLATOS AYWYDV eEM-
TEPKE TOV KTIPIOL (AVTIKEPOVVIKT TPOGTAGIO e VST KA®BOV), TNV Ko
TAOKELT YEI®ONG, TNV ECMTEPIKN EYKOTAGTOCT AVIIKEPAVVIKNG TPOGTAGIOG
KOL TV TPOGTAGIO TOV NAEKTPIKAOV EYKATUCTACEMV KOl KATACKEVAOV OO TIG
KPOLOTIKES TAGELS (VIEPTAGELS) TOV KEPAVVAV.

Ot xavovicpol emParilovy evicyvpéva LETPA TPOCTAGIOG AVALOYO LLE TO
Babud emkivduvottag g KaOe Kataokeung. Meyaldtepog kivouvog Bew-
peital 6TL VTAPYEL o€ YNAG KTipla, KTiplo 6 HEYAAO VYOUETPO, LELOVOUEVA
Ktipta, Ktipro oyoreiwv, voookopeiov, ktipto pe EOMVEG KEPOUOOKETES, KTIpLoL
o€ TEPLOYES OOV 1) GLYVOTNTO TTOCNG KEPALVAOV elvar HeyaAn (m.x. AvTikn
EAAGO0) KTA.

210 Zyx.6.6.4. TapovctdleTaon EVOEIKTIKE Lo TUTIKY £YKOTACTOON EEMTEPIKTG
OVTIKEPAVVIKNG TPOCTAGIOG Y10l [l OKIOL GE Oy POTIKY| TEPLOYN.
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ONG

®©

Eikéva 1
@ AxinA (@ KomaPO TEQYPOSHE
(@) sYMEKTHPIOS ArQros (5) AYOMENO SYNAESMOZ EAETXOY TEIOSHE

@ XOQIKTHPAZ AIAZTAYPQZHX ATQroy @ FEIQXH

Zynua 6.6.4: Tomiko cieTipa eEOTEPIKIS AVTIKEPAVVIKI]G TPOGTAGIAS OIKIOG

Avakepalaiwon

e H dnpovpyio nAeKTpiKOV @optiov otV aTHdGOopa 0QeiAeTOL GTNV
vypacio amd TNV €EATUIOT TOV EMPOVELONKOV VOATMOV KOl TO AVOOIKA
PEVUATO OEPQ, TTOV SNUIOLPYOVV TA VEPT KATALYIO0C.

® Meta&y evog vEQOLG KaToyidag Kol TG YNG onpovpyeital 1oyvpd nhe-
KTpKd medio, e amoTéAecua T O1ACTOCN TOL AEP KOt TNV ELOAVIOT
NAEKTPIKOV EKKEVOCEWV (KEPOLVAV).

® To KepOLVIKA pELLOTO TPOKAAOVV BEPLUKA, NAEKTPOSVVAUIKA KO AE-
KTPOYNUIKA OTOTEAEGUATO KoL TPETEL VO, AVTILETOMILOVTOL LE KATAAANAQ
GUGTNLOTO OLVTIKEPUVVIKNG TPOGTAGIOLG.
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Epwrioeig
1. Tl dOnpiovpyodvton ta vEEN Kataryidog;
2. Tretvon m Prpoticn téom kot yoti eivor emkivouvn yio tov avipwmo;
3. TToteg TpoPLAGEELG TPETEL VO TOUPVEL KAVELG KATA TN d1dpKELD Lo KO-
Tonyidag;
4. Y& mowo onpueiat TOL £6APOVG O KIVOLVOG TTMOTG KEPALVOL Efval LEYUAD-
TEPOG,;

5. T mepthapfévouy To LETPO OVTIKEPOVVIKNG TPOCTUGIOG;
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AEZIAOTIO

A

depyog 1oy0¢
OUTEPOUETPO
OVOIKTO KOKAMLLOL
avopBwon
avtictoon
OVTIGTATNG

amAr ovopOmon
OVTETOYMOYN

B

Batopetpo
BoAtoueTpo
Bpayvkhkiopo
Bpoxog

5

YOABOVOTAOGTIKN

YEVVITPLO EVOALOGGOUEVOL PEVLOTOC

I'épupa Wheatstone
YPOUUIKO KOKA®UOL

A

dtopEg pedLOTOC
dtpétng thiomng

dpopd SUVAUTKOV
OMAEKTPIKY avToyNn
OMAEKTPIKN TOAMON
dmAextpikn otabepd

dtodog

dOpOwo™n GVVTEAEGTH 1GYVOC
Avvopukn ypogn

E

EKQOPTION
EVOALOGOOUEVO pEdLLL
EVEPYOG TIUN

évtaon niektpikov mediov
£VTOoT LOoyvnTIKOD TEdion
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reactive power
ammeter

open circuit
rectification
resistance (R)

resistor

half wave rectification
inductance (I)

wattmeter
voltmeter
short circuit
mesh

galvanoplasty

AC generator
wheatstone bridge
linear eircuit

current divider

voltage divider
potential difference
dielectric strength
dielectric polarization
dielectric constant
diode

power factor correction
line of force

discharging

root mean square value (rms value)
electric field strength
magnetic field strength




EMOYWYIKY] OVTIOpOIOT
EMAYOYIKO KOKA®UOL
EMAYMYIKOC GUVTEAECTNG 16YVOG
emoAANAia (VtEpBeon)

y 4
Lovn dérevong

H

NAEKTPIKN GT®oN

nAexTpkn EAEN

NAEKTPIKN 1GYVG

NAEKTPIKN TOMKOTNTO
NAEKTPIKN oTHAN (oTOlYELD)
NAEKTPIKO dlkTVO (0VVOETO KOKAWLOL)
NAEKTPIKO KOKAMLLOL

NAEKTPIKO TEDTIO

NAekTpKo TO&O

NAEKTPIKO POPTiO

NAEKTPIKO POPTiO (KATOVOAMTIG)
niekTplopds

nAektpoOivon

NAEKTPOAVTIKN S1aPpwon
NAEKTPOAVTIKOG TUKVOTNG
HAextpootatikn enidopaon
NITOVIKO EVOALUGGOUEVO PEVILOL

o)

®eppoctoryeio

OVIGHOG
1GOOVVOLLO KOKAMLLOL

K

K00001KOG COANVOG

KAAOOG

Koupog

KOUPOG avapopdic
KOVOTOVTAY (1] KOVOTAVTAVT)
KUKAIKY] suyvotnto

NE=ZIAOT10

inductive reactance
inductive circuit
inductive power factor
superposition

bandwidth

electrical repulsion
electric attraction
electric power
electrical polarity
electric cell

electric network
electric circuit
electric field

electric arc

electric charge
electrical load
electricity
electrolysis
electrolytic corrosion
electrolytic capacitor
electric induction
sinusoidal AC

thermocouple

ionization
equivalent circuit

cathodic tube

branch

node

reference node
constantan

angular frequency (®)

517 ——



—— 518

HAEKTPOTEXNIA

HayvnTIKn droon
poyvntikn Berdva
HoyvnTikn dvvoun
HOYVITIKT €AEN
Hoyvn Tk pon
LLOyVNTIKO KOKAMLLOL
HayvnTikd medio
LLoyvnTiko TOAOG
HayvnTikd VAKO
HoryvnTikdg KOPEGOG
HEYIOTN LETAPOPA 1GYVOG
péon oyve

pHéon Tiun
LETAGYNUOTIOTIG
LETOTPOTY| TPLYDVOL GE OGTEPOL
piko

N

vouog pevpdtov Kirchhoff (KCL)
vopog tacewv Kirchhoff (KVL)
vopog tov Ohm

TOPAAANAN GLVOEGLOAOYIN
TAPAAANAOG GUVTOVIGUOG
TOPOUEVOV LAYVNTIGUOG
nepiodog

mn

nmvio

TAATOG

TAnpNG avopbwon
TPOLYLLOTIKT) 10Y0G

magnetic repulsion
magnetic needle
magnetic force

magnetic attraction
magnetic flux

magnetic circuit
magnetic field

magnetic pole

magnetic material
magnetic saturation
maximum power transfer
average power

mean value
transormer/adaptor

delta — wye transformation
mica

Kirchhoff’s current law
Kirchhoft’s voltage
Ohm’s low

paraller combination
parallel resonance
magnetic remanence
period (T)

source

inductor

amplitude

full wave rectification
real power




TUKVOTNTO, PEVULATOG
TUKVOTNG

P

pedLa

z

o€ GEPA GLVOEGLOAOYIOG
otabepd ypovov
otabepomoinon
otabepomomig
oTtypaia 1oydg

oTO(El0 KUKADUOTOC
ouvdeopoloyia poptiov o€ aoTEPO
GLVEYEC pELLLOL

ovvOetn avtictoon
GUVTEAEGTI] 10YVOG
OUVTEAECTNG LETATOPELNG
GUVTEAEGTIG TOLOTNTOG
GUVTEAEGTIG TPOTOPELNG
GUVTOVIGUOG GEPAG
GLGCMPELTIG

ovuyvotTa

GUYVOTNTO GLVTOVIGLOV

T
TOVTAAMO

tdon

TPLYOVIKT GHVOEST POPTIOV
TPiy®Vo 16Y00G

TPLPACIKO GUOTN O

QOLVOLEVN 1GYVG

oiATpo

(@opTio nAekTpoviov
@oOpTION

@mToPoATaiKT cLGTOLYiN
eoToPfoltaikd ctoyeio

NE=ZIAOT10

electric current density
capacitor

current

series combination
time constant
stabilization
stabilizer
instantaneous power
circuit element

wye - connected load
direct current (dc)
impedance

power factor (pf)
lagging pf

quality factor (QII)
leading pf

series resonance
battery

frequency (f)
resonant frequency (f0)

tantalium (Ta)
voltage

delta - connected load
power triangle

three — phase system

apparent power
filter

charge of electron
charging
photovoltaic array
solar cell
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X

YOPNTIKN avVTidopoom capacitive reactance
YOPNTIKO KOKA®LLOL capacitive circuit
YOPNTIKOS GUVTELEGTNG 1GYVOG capacitive power factor
YOPNTIKOTNTA capacitance (C)

4

0

OUKO KOKA®LLOL resistive circuit
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