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MPOAOI Oz ZYITPA®EQN

To pddnua HAektpoloyikd Epyactrplo eival éva amd ta Bacikd padruata Tou
HAektpoAoyikou Touga. Aiddoketal otnv nmpwtn Td&n T.E.E. Tou mpwTtou KUKAOU
Tou HAekTpoAoyikoU Top€a, €€l (6) wpeg TNV eROOUAdA (TO GUVOAO TWV WPWV
ddaokaAiag oe emola BAon urnoAoyioTnke yla mpaypatonoinon pabnuatwy el
28 eBdouadeg X6 wpeg / eBdoudda = 168 wpeg). ZUYKEKPLUEVA Ol AOKNoELG 1,
2, 3, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 npoteivoupe va OAOKANPwOoUV ot &L
(6) wpeg didaokaAiag n kabeud, dnAadr 13X6 = 78 kat ot urtdAourieg 30 o€ TPELG
(3) wpeg didaokaAiag n kabeuid, dnAadr) 30X3 = 90. InNUELWVOUNE OTL 1 TEAIKN
ermoyr) eival Tou (Slou Tou SI8ACKOVTOG OXETIKA e TOV TPOTIO Kal TN dldbeon Twv
wpwv didackaAiag.

2710 mAaiolo omoudwv divovtal Bacikd OTolxe(a TOU HABrUATOg yia va avarrtu-
X0oUV Ol anAITOUPEVEG TIPAKTIKEG OEEIOTNTEG.

H ouyypagn] tou ntapdvrtog BiBAiou dev €xel AAO okord mapd va SlEUKOAUVEL
OTO METPO TOoUu duvatou, pabntég tou T.E.E. kat ouvadéA@oug TexVIkoUug yla tThv
KaAUTepn kat arnodoTikoTePN epyacia atnv TA&n Kal 0To EPyacTrPLO.

Ta teAeutaia xpodvia Kukhopopnoav TeXVIKA BIBAa pe Mapadoolakr) Hopen Kal
TIEPLEXOUEVO. TNV TIPAEN HECA OTOUG XWPEOUG TwV epyactnpiwv anodeixtnke OtL
n xprjon toug d¢ Bonbouce.

H kawvoupyla pop@r) mou mpoTeivouue €ival CUCTNUATOTIONMEVN KAl AlodNTIKA
KaAUTEPN KABWG KAl 1) UTIOYPAULOT TwV BACIKWY EVVOLWV TIou BonBdet moAU.

MpdBbeon uag eival va mpoopgpoupe €va OIOAKTIKO BIBAIO TIOU va CUYKEVTPWVEL,
6,TL Katd kapoug dwariotwoape ATl ENAelrte arr’ Ta oxXoAlkd BiBAla.

ABrAva 1999
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HAEKTPOAOTIKO EPITAXTHPIO

2KOnol TOY MAGHMATOX
XPHZIMEZ NAHPO®OPIEZ
1.1 Zkomoi Tou padRpaTog

O1 Zkorol Tou HaBruaTog HECW TWV EPYATTNPIAKWY ACKNOEWV eival:

® H melpauatikn eMainBeuon NG TEXVOYVWOIag Twv BewpnTIKWV nadnudtwyv Tng A’ Td-
&ng Tou HAekTpoAoylkou Topé€a.

® H amdKtnom TEXVIKNG Telpag, TO0O0 OTN XPN 0N TWV NAEKTPLIKWY 0PYAVWY, CUCKEUWV Kal
OTIG OUVOECHOAOYIEGQ QUTWV OTA NAEKTPIKA KUKAWMATA, 000 KAl OTN XPrjon Twv epya-
Aelwv yla 11§ ouvdeouoloyieq NAeKTPOAOYIKOU UAIKOU.

Ma TV IKavoTtoinon Twv ANAITHOEWV AUTWY Ol LaBNTEG TIPEMEL UETa amd TNV EKTEAEDN
TWV €QPYACTNPIAKWY AOKNOEWV VA EUMEDWOOUV TOUG BEUENWDEIS VOUOUG Kal KAVOVEG
TOU NAeKTPLOPOU, OTwG Kal Ta Bacikd oTolxeia TNG NAEKTPOVIKNG TEXVOAOyiag, TTou ava-
PEPOVTAL YEVIKA OTA TEXVOAOYIKA pabriuata oTo TMAA(oI0 TOU wPOAOYIOU TIPOYPAUUATOS
NG MPWTNG TAENG TOU NAEKTPOAOYIKOU TOUEQ KABWG Kal OTnVv €rAOyN Kat XPrion nAe-
KTPIKWV OPpYAVWV KAl CUCKEUWYV, TA OToi(a XPNOoLUOTIoIoUVTAlL Yia TOV EAEYXO0 Kal TN A&l
ToUPYI(Q TWV NAEKTPIKWY KUKAWUATWV.

1.2 Xprioipeg MANPOPOPIEG YIa TIG AOKAOEIG.
Mevika.

©a unopouocaue Ue TN OTevr] €vvold TwV AEEewv va SWOOUUE TOV TIAPAKATW OPLOUO
Tou "HAektpoAoyikou Epyaotnpiou".

HAekTpOAOYIKO €pyaoTtriplo Xapaktnpiletal évag xwpeog mou eivat katdAAnAa diap-
PUBUIOUEVOG Kal EEOTTAIOUEVOG UE OPYAvVA, CUOKEUEG KAl UNXAvVi UaTa yia TV mpayua-
TOTO(NOM NAEKTPOAOYIKWVY EPAPUOYWV. Me Tnv €vvola auTr] NAEKTPOAOYIKO £pYyaOTHPLO
XPNOLUOTIOOUV Ol ETIIOTAIOVEG EPEUVNTEG YLA TNV TEPAUATIKY] EMAANBeuUoN TNG €PEUVAQ
TOUG, oL Blounxavieg kat ot BLoTeXviEQ NAEKTPIKWY UAIKWV KAl CUCKEUWV YLa TN MEAETN Kal
TOV EAEYXO TWV TIPOIOVTWV TOUG. HAEKTPOAOYIKG £pYAOTPLO EMIONG XPNOLOTIOIOUV Kal
ol eMIXELPNOelg Mapoxng NAEKTPLKNG evépyelag (.x. AEH) ywa tnv mapakoAoubnon g
Aertoupyiag kat ™ pubuLon Twv 0PYAVWY, CUCKEUWV KAl UNXAVNMATWY TOU NAEKTPIKOU
OUCTNMATOG KAl YA TOV EAEYXO TOU NAEKTPOAOYIKOU UAIKOU, TIOU XPNOLJOoTIoloUV. >Ta
NAEKTPOAOYIKA epyacTtrpla ou avapepape epyalovral eiIKol NAeKTPOAAdYOL kABe OTAB-
MNG.
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KE®PAAAIO MPQTO

levikn) aroyn oxoAikou
£0YaOTNPIOU NAEKTPIKWY
UETPNOEWV

Anapairta Suwg oTo NAEKTPOAOYIKO €PYAOTNPLO TIPEMEL va €XOUV Padnteloel Kal
OAoL 6oL aoxoAouvtal e TOV NAEKTPLOUO: HEAETNTEG, KATAOKEUAOTEG, TEXVIKOL EQap-
MOYNG, TeXViTeEG. Me TNV MPAKTIKY epapuoyr] TG Bewpiag Tou nAekTPLooU OAoL, 6o0ug
ava@gpape, Umopouv va eAEyXouv, ouvtneouv Kat ipoAaBaivouv BAGReG kat atuxiuata
and TN XPron NAEKTPIKWY EYKATAOTACEWY, CUCKEUWY, OPYAVWV KAl [NXAVWV.

To "HAektpoAoyiké Epyaotriplo" pe tnv eupltepn €vvola mep\apBdAvel kat Tnv 0An
dladikacia NG MPAYMUATOTO|0EWS TIPAKTIKWY EQAPUOYWV 1) EQYACTNPLAKWY ACKNTEWV
nAekTpoAoyiag kal €xel kKablepwbel MAEoV WG Baoikd pAdnua oe OAa Ta TEXVIKA OXOAela
Kal OTIG OXOAEG TpLToRABUIag eknaideuong.

Me 10 "HAekTpOoAoyilkd Epyaotriplo” ot nadntég Ba yivouv kavoi yia opbr) ouvdeapo-
AOynaom, XPromn, PUBLON KAl CUVTHENOT TWV BACIKWY NAEKTPIKWY OPYAVWV CUCKEUWY Kal
MNXAVNHATWY.

1.3 Opydvwon Tou pabnTikou MPOoWTTIKOU OTO EPYAOTHPIO.

O oKomdg Mou TIOLWKOUV Ol E0YACTNPLAKEG AOKAOELG ETUTUYXAVETAL UE TN OWOTH EKTE-
Aeon Toug. AuTto Ouwg PoUMoBETeL TAEN Kal KaAr opyAvwaon ToU epyaatnpiou, TrENON
ME OXOAAOTIKOTNTA TOU KAVOVIOMOU AEIToupyiag Tou, HEAETN Tou BewpnTikoU PEPOUG
KABe aokroewg, 0pON Kal TIPOOEKTIKN XPr0N TWV OPYAVWV KAl CUCKEUWV HETPTOEWG.

O ouvtovioudg, n KaBodMNynon Twv PadnTwy Kat n eniBAeyn TNV WPA TNG ACKNOEWS
TOUG amnod Toug KABNyNTEG, OTO XWPEO TOU EPYACTNPEIOU, ETITUYXAVETAL e TO Hoipaoua
k&Be TdEewg oe OUAdEG HaBNTWV.

Me Tov TPdOMOo autd TapakoAouBeital KAAUTEPA N EPAPHOYY) TWV HETPWV TIPOANPEWS
atuxnudatwy, eplopifovral oto eAAxIoto ol BAAReG Kal pOBOPES TOU epyactnplakou eEo-
TALOOU Kat evioxUeTal To mvela TnG CUAAOYIKNG epyaciag.

2 kAbe oudda pabntwv tomobeteital évag padntng péEAog TG opddag wg eKMPOTwW-
nog Q.
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HAEKTPOAOTIKO EPITAXTHPIO

‘OMot oL pabntég kdbe ouddag Ba tomoBetnBoUv dladoxikd oe OAn TN OldpKela TOU
OIOAKTIKOU £TOUG WG EKTIPOCWTIOL TNG OPAdAG TOUG Wia 1) epLloodTEPES POPES CUUPWVA
ME To TPAYPauUa Tou Ba €xel katapTioel 0 urelBuvog Kadnyntig epyactnpiou. Me Tov
npoypauuaTiopd autd avartuooetal To alodnua tTng urneuBuvdTnTag Kal emrtuyxAavetat
n neldapxnuévn epyacia péca otnv opdda.

Ot Baoikég appodIdTNTEG TOU EKMPOCWTIOU £pyaaiag TG ouddag eival va:

¢ [MapahapBdvel and Tov unelbuvo Tou epyactnpiou Ta dpyava, TIG CUOKEUEG, TA EP-
yaAeia Kal To UNIKO Tou Ba Xpnotuomnotjoet N oudda Tou OTn CUYKEKPLUEVT AOKNoN 1
OTIG QOKNOELG.

e KaBopilel pe tn Borbela Tou umnelBuvou KaBnynt Ta kabrikovta KAbe UENOUG TNG
0opAdag yla TNV EKTEAEON TNG A0KNONG.

e EruBA€nel Tnv opdda Tou OTnv MPEOETOWAcia TNG aoKNoews (ouvdeopoAoyia xprion
TWV OPYAVWV KAT).

e Eidorolel Tov urteUuBbuvo Kabnyntr yla Tov EAeYX0 NG OUVIECHOAOYIAG TNG AOKNOEWG.

e META THN ErKPIZH AMNO TON KAOHIHTH THZ ZYNAEZMOAOTIAZ THZ AZKHZHZ
E®APMOZEI TOTE KAl MONO TAZH 2TO KYKAQMA.

® Ava@éEpel oToV UTeUBuvVo KaBnyntr MePImTwaon Kakng Aeltoupyiag opyAavwy 1j CUOKEU-
WV Kal avwualeg OTIq JETPNOELG.

® ATIOOUVOEEL UETA TNV EKTEAEOT) TWV PETPNOEWV TO KUKAWMA artd TNV Ny NAEKTPLIKOU
PEUMATOG KAl AVAPEPEL OXETIKA OTOV UTIEUBUVO KaBnynTr.

e EruBAEMel 0N OUVTHPNON KAl TOV KABAapIoHO Twv 0pYAvVwY, CUCKEUWYV TIOU XPNOLO-
noinoe n oudda Tou.

¢ 'O\a 1a péAN TNG opadag npgmnel va enavaldpouv tnv eKTEAeON NG AoKNOoNG.

® Metd 1o TEAOG NG ekTEAEONG TNG AoKNoNG and OAa ta PEAN TNG ouddag eMOTPEPEL
Ta UAIKA Ttou TtapéAaBe otov urnelBuvo Tou €pyacTnEiou ONUEIWVOVTAG EVOEXOEVES
BAABEG opyAvwvy K.A.TL.

1.4 Zupmiepipopd TwV HadnTwv oto "EpyaocTripio”.

H otdon twv pabntwv péoa oto epyactnplo TIPEMEL va eival TIOAU TIPOOEKTIKNA. Agv
NPEneL va Anopoveital 0Tt TO NAEKTPIKO PEUHA SEV TIPOEISOTIOIEI:

MNpocoxn Aoimadv, yiati n apéAeia kai n anpooeia ouvendyeral moavo Kivduvo nAe-
KTpomAn&iag oToug aoKoUHEVOUG HaBNTEG Kal acuvrBloteg BAABEG 1) POOPEG OTOoV Ep-
yaoTtnelaké eEOMAOUO.

Mapakdtw divovTal JEPIKES CUMBOUAEG Y1a TOUG HABNTEG, TTIOU ArOTEAOUV TOV KAVOVIOUO
Aettoupyiag Tou epyactnpiou Kal urnopouv va Xenoeloouv wg 0dnyog atn cuvtagr) Tou
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KE®PAAAIO MPQTO

O1 yadnTég mpémnel va:

e Mnaivouv oto Epyaotrplo @poviua, pe TAEN kat xwpeig kabuatépnon.

® Epydlovtal otnVv pokaboplopévn B€an Kal Xwpeig va evoxAoUv TOUG CUMMABNTEG TOuG.

e Xpnotuomnolouv Avtote Ta KAatAAnAa gpyaleia yia kdbe gpyacia. Ot mpdxelpeg AU-
oelg dnuoupyouv mpoBArpata acPpdielag kat dev eEacpaliouv €ykalpn Kal cwaoth

epyaoia.

e Alatnpouv Ta dpyava, TIG CUCKEUEG Kal Ta epyaleia o KaA katdotaon, oa va ftav
OlKA TOUG.

® Agv MPETEL va UAOUV TIOTE OTO XELPLOTT] OTOLOUdTMOTE OPYAVOU 1] UNXAVAG.
® Mnv evepyouv pupokivduva.

® PpovtiCouv av eEaptdtal ard autoug va eEacpalifouv TIg TPOUTIOBETELG YIa ATPAAN
epyaoia, kKaAd agploud Kal EMAPKr] PWTIOUO.

® Mnv naiCouv pe tnv agpdiela tTwv AMNwv, kal pnv KAvouv pApoeq Kal aoteia, yiari
auTo eival emkKivduvo.

® AQrjvouv TO UEPOG TIoU epydoTtnkav dtav TEAEWWTOUV TNV EPYATia Toug, otV Katdota-
on nou To Bprikav. KaBapidtnra kai Tagn.

® Evnuepwvouy, mplv apxioouv pia pétpnaon, Tov ureubuvo kadnynt.
® Mn omtatalouv UAIKA Kat xpodvo. Kat ta dUo kooTilouv ToAU.
e dpovtiCouv dvra n douleld Toug va eivat cwotr).

e ‘Exouv undyn toug ndavra ot n anpoaoegia de dikaloAoyeital. Av dev eival alyoupol yia
KATL va {nTtouv Tn Borbela Twv CUUUABNTWY TOUG KAl ToOU KaBnynTr] Toug.

® Mn @euyouv and to Epyactrplo oto T€A0G KABe mepLtddou av dev aEloAoyouv Tov eQu-
TO TOUG, WG TIPOG TNV TrENOM ToUu Kavoviouou Asttoupyiag tou Epyaotnpiou.

® O paBnTég £xouv TNV UNoxPEWaoN va ndpouv TeTpddla epyactnpiou.

1.5 MpoeToipacia kal d1adikaoia yia TNV EKTEAECT) TWV EPYACTNPIAKWY ACKHOEWV.

® [pwv and onoladnrote ocuvdeopoAoyia, oxedldletal TO NAEKTPIKO KUKAWMA TNG AOKNA-
Oewq Kal onpuelwvovtal Ta épyava, ol CUCKEUEG, Ta JoKipa kat Ta UAKA Tiou Ba xpn-
gluoromnbouv.

® [lpayuaroroleital n ouveeONOAOYIa TNG AOKNOEWg £TOL, WOTE TA Opyava Kat oL ou-
OKEUEG va TomoBetnBoulv endvw otov TAYKO gpyaciag oe T€roleq BE0EIG KAl TIoU O
XELPLOUOG TOUG va elval eUKOAOG Kat N avayvwaon Twv evoeiEewv Toug Avetn and KAabe
Maéntr) TG opddag.

16



HAEKTPOAOTIKO EPITAXTHPIO

e EAEyxetal ) duvatdtnTa Twv OpYAvVWY YIa T CUYKEKPUEVN AOKNON Kal EKAEYETAL N
KATAAANAN KA{uaka.

e Eidoroleital amnd Tov eknpdéowro TG ouddag o urelBbuvog Kabnyntrig yla Tov EAEYXO0
Ng ouvdeauoAoyiag.

® E@’ doov dobel n €ykplon Tou kABnynTth, TOTE ePapudleTal TAON OTO KUKAWUA Kal
eAEyxeTal n andkAon Twv evdelEewv Twv opydvwyv uNnwg unepPaivouv Ta dépla g
kAipakag. Av oupBel kTt T€tolo dlakdrreTal apéows n Taon.

® Metd Tov éAeyxo TnG ouvdeopoAoyiag kat Twv opydvwy, eKTeAoUVTalL Ol UETPNOTELG e
POCOXN Kal kataypdgovtal Ta anoteAéopata. Kabe pétpnon ekteleital ek MepITPO-
g and 6Aoug Toug HadnTég TNG OuAdag.

® MeTd TNV eKTEAEON TWV PETPNOEWV AMOCUVIEETAL N TINYN Kal ewdomnoleitat yU autd o
kabnynmg.

AkoAouBouUv uroAoylopol KATL. kal didovtal oTov Kabnyntr yla €ykplon Kat Bewpnon.
Av KAt dev Tir)ye KaAd, ol JeTPrioelg enavalaupdvovrat.

® TeAlkd n epyacia OTo EPYACTPLO TEAEIWVEL UE LA TUVTOMN TIEPLYPAPT) KABE aoknae-
wqg oto TeETPAdIo, ou Ba €xel kaboploBel and Tov kavovioud Tou epyactnpiou. Mia
T€TOla TIEPLYPaYN) propel va nepthaupdvel yla kdbe doknon:
+ Ta mAr)pn otolxela Twv opyAvwy, UNXavwv Kat CUGKEUWY TIou Ba Xpnotuorotnoouly.
+ Tn ouvdeopoAOYia TNG AOKNOEWG.
* Tov TpdMO dleEaywyng TNG ACKNOEWG KAl TA AMOTEAETUATA.
* MNapatnpnoelg, kploelg kat oxoAla yia Tnv Acknon.

+ Ta otoixela anod Ta texvikd eyxelpidia (manual) kat (data book) Tou kataokeuaoTti 1
AA\O evNUEPWTIKO UAKO Tou Ba doBel and 1o epyaaTtrplo.
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AZKHZzH 1
OPI'ANA KAI ZYZKEYEZ HAEKTPIKQN METPHZEQN

A: OEQPHTIKO MEPOX
levikd yia Ta dpyava Kail TI§ OUCKEUEG.

H npayuartonoinon Twv dlapopwv NAEKTPIKWY EPAPHOYWY OTO EPYATTHPLO ETUTUYXA-
VETAL UE TN BorOela TwV NAEKTPIKWY OPYAVWYV PETPHOEWV KAl OPLOUEVWV NAEKTPIKWY OU-
OKEUWV. 2TO KEPAAaLo autd Ba meploploBoupe g€ pia ouvtoun Iapouaciaon Twv Bacikwyv
opYAVWV KAl CUOKEUWV. A Tn YEVIKOTEPN CUMUMEPLPOPA KAl XAPAKTNELOTIKA Toug Ba
avapepBoupe oTa KEPANALA TIOU AKOAOUBOUV KAl avaPEPOVTAL OE CUYKEKPLUEVEG UETP)-
oelg Kal eQapuoyEg. Mpénel duwg and tnv apxn va yvwpifoupe €va Bacikd kavova yla
TO XELPLOMO YEVIKA eVOG 0pYAVOU, HIAG CUOKEUNG Kal va akoAouBouvtal moTd o1 0dnyieg
TOU KATAOKEUAOTH Touq. 'ETol erituyxdvoupe ue akpiBela tn pétpnor] pag aAAd Kat Tipo-
PUAACOOUNE T Opyava N TI§ CUOKEUEG amod BAAReG.

‘Opyava NAEKTPIKWV HETPHOEWV.

Xpnoomnotouvtatl yla tn HETPNOT dlaPpOpwV NAEKTPIKWY HEYEDWY, OTIWG N NAEKTPIK)
Tdon, 1 évraon Tou NAEKTPIKOU PeUNATOG, N NAEKTPIKNA avrioTaon kKA. Me ta dpya-
VA NAEKTPLIKWV UETPNOEWV UMOPOUE VA PETPT)OOUKE Kal UEYEDN UN NAEKTPIKAE, OTwG N
Bepuokpaaoia, n uypacia kAm. Autd erutuyxAvetal pe Tnv KatdAnNAn avaywyr toug oe
METPNOEIC NAEKTPIKWV PEYEBWV.

Emntiong pe T BoriBela Twv NAEKTPIKWY 0pYAVWY TIAPaKoAOUBoUUE Kal EAEYXOUE TN Ow-
ot AetTtoupyia Yevikd NAEKTPIKWY EYKATATTATEWV.

Ta dpyava Twv NAEKTPIKWV PeETPrioewV dlakpivovtal o dUo Katnyopieg: Qg nmpog 1o
oUoTNua HETPNOEWG KAl WG TIPOG TNV apxn Aeltoupyiag Tou.

a) Q¢ mMPOG TO CUCTNHA HETPHOEWG.

EvoeIKTIKA:

2e autd Ta opyava €xope TNV €voelEn UETPNOewS Katd TNV wpa Aettoupyiag Tou op-
yavou (E. 2.1).

Ew. 2.1
Evdeiktikd dpyava
avaloyikd (a) kat

ynelaka (B)

®)
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Kataypa@ika:

Eival Ta épyava ota omoia ot peTaBoAEG TOU UEYEBOUG TIOU EAEYXOUE AMOTUTIVOVTAL
oe xapti (Ek. 2.2).

(Ewk. 2.2) Kataypaglkd épyavo

MaApoypdaegor:

Elvait nAektpovikd dpyava. To ugyebog mou PeTPAuE TTAPOUCIAZETAL UE TN MOPPT Pw-
TEWNQ ekovag (Ek. 2.3).

------

.",-".‘- ss'9 @ 9"? 4
puS———
(@) (&)

Ew. 2.3 lNMaAuoypdeot arnAng (a) kat drAng (B) déoung

ABpoIOTIKA:

Eivair Ta épyava ekeiva rou oe miponyoupevn €vdelgn npootibetal pia véa (Ewk. 2.4).

EEREERED

w.‘- T P T T T m_‘- -

Ewk. 2.4 ABpolotikd Ynelakd dpyava
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B) Qg mpog TNV apxn AsiToupyiag.

Mia GMAN katnyopia opydvwy eivat ekeiva ou ta dlakpivoupe wg MPOG TNV apxn Ael-
TOUPYIaG TWV.

HAekTpopayvnTika:

NAeKTpOoPayvnTIKA Opyava €xoupe (Elk. 2.5):

Eikoveg 2.5

2TpEPOUEVOU Tviou. HAektpoduvauikd. Kivntou owdnpou

HAekTpooTaTika:

Eival ta épyava mou n Aettoupyia Toug otnpifetal otig duvduelg ou avarrtiooovtat
peTa&U dUo popTiopEvwY cwudTtwy. Eva and ta owpata eivat kivntd Kal o autd otepe-
WVETAL N EVOEIKTIKY] BEAGVN TOU OpYAvou.

ANa O6pyava avdloya pe Tnv apxn Asttoupyiag Toug xapaktnpilovral oOe:
Oepuikd, HAekTpoVviKa - Wn@i1akd, AlIaoTaupwHEVWY TNVIWV, ATTWOTIKOU TUTTOU, EAKTI-
KoU Tumou, Kivntou a18ipou, Kivntou payviAtn, Emaywyikd, MaAAopévwv eEAaopaTwy.

H ovouaoia Twv opydvwv NAEKTPIKWY UETPY)OEWV TIPOKUTITEL UVNOWG ard TO NAEKTPL-
KO uEyeBOQ TOU PETPOUV TN povAda PETPriOewg Tou UeyEBoug. 'ETOl yia TIG METPNOELG
NG NAEKTPLKNG TACEWGS XPNOLUOTIOIOUKE TA BOATOUETPA, TNG EVTACEWG TA AUMEPOUETPA,
NG QVTIOTACEWG TA WHOUETPA, TNG LoXUOG TA BATTOPETPQ, TNG OUXVOTNTAG TA GUXVOLE-
TPA, TOU CUVTEAEDTN LOXUOG TA CUVNIUTOVOLIETPA KATT.

2TIG NAEKTPIKEG UETPNOELG XPNOLUOTIOIOUVTAL ETTONG Kal
Ta YaABavouetpa (Ek. 2.6) ue Ta onoia urnopouue va e-
TPr)oOUME TIOAU UIKPEG eVTATEIG NAEKTPIKOU peluaTtoq 1
Tdoelg.

(1]

Ek. 2.6 laABaviouetpa.
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Yrnidpxouv dpyava HETPOEWG TIOU XPNaLuorolouvTal wg opntd r) Tornobetnuéva ota-

Bepd oe mivaka (Ewkéva 2.7)

Ewkova 2.7
®opntd dpyava UETPTIOEWS.

Mikpoaunepduetpo (a)
BoAtduetpo (B)
MoAdueTpo (y)

A i Vv e
N\ \
§\\\\\\‘\,; 0s 10 \\\\\\\\\ 6 100

N
N

Ewdva 2.8
Opyava otabepd torobetnuéva oe nivaka,

g (a) AurtepOueTPO
(B) BoAtduetpo.

®)

2NV kKA{paka kdbe opydvou JlaKPIVOE TNV TEEPLOXT] METPNOEWG, TIOU €lval 1] TIEPLOXT)
TWV TIHWV TNG KAMAKAG Kal TNV TiepLoxr] evoelEewg, TIoU ivatl TUNUA TNG TIEPLOXNG METPN-
oewg HECA OTO oroio oxUeL N akpifela Tou opydvou Tou divel 0 KATAOKEUAOTNG Tou. Ta
dKpa TNG MEPLOXNG AUTNAG onpelwvovTal ouvnowg pe duo TeAeieqg 1) actepioko (Ek. 2.9).

Scales M = 1:1)
W\ \\ i Il
500
W\ 400
N
~ \\\\\\ |~

~ o

S 2000 o b

-~ N & 100
= R O,SSQ\\
_— —5 =3 )

-y S Ewova 2.9

. MNeplox€q UepTrioews Kat evoeiEews

HAEKTPIKEG OUOKEUEG HETPHOEWV.
OL KUpLOTEPEG CUTKEUEG TIOU Xpnaotuorolouvtal oto HAektpoAhoyikd Epyaotriplo eivat:

PubpioTikég avTioTdoeig (Eikéva 2.10)
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Kataokeudlovtal arnd PeTalAKd oupua e8IKWV Kpaudtwy, onwg Mayyavivn (kpdua
XaAKoU, VikeAiou, payyaviou) kat kovoTavravn (kpdua Xxahkkou, vikeAiou, payyaviou), Tu-
AlYHEVO 0g KUAVOPO amd MopoeAAvN 1] KEPAUIKO HOVWTIKO UAIKO.

Ewova 2.10 PubuLoTikéG avtiotdoelg

KiBwTia peTaBAnTw)V avrioTaoEwV
Yndpxouv Tpelg Baaikoi TUmol KIBwTiwv avTioTAdoewv: Ta ouvnolouéva Buopatopopa,

Ta Buopatopdépa dekadikd Kal Ta oTPoPaloPOpa dekadikd. ZTIG To KATW elKOveg (2.11)
@aivovtatl didpopot TUToL KIBWTIWV HETABANTWY AVTIOTACEWV.

Ai1dpopol TUnoI KIBWTiWV JETABANTWV AVTIOTACEWV

CETTET ﬁ
(@) B)

Ewdva 2.11 Aidpopot tunot KiBwtiwv petaBAntwy avtiotdoswy, (a) AriAol, (B) Buouatopdpot
dekadikoi, (y) Ztpoparopopot dekadikol

()

Q¢ UNIKO avTioTAoewg OTa KIBWTIA HETAPBANTWY QVTIOTACEWY XPNOLUoToleTal payyavi-
vn 1) AA\a Kpduata pe UKpO ouvteleoTr) Bepuokpaciag. Edw Ba mpénel va ermonudvou-
ME €va PELoVEKTNUA TwV KIBwTIiwv peTaBAnTwy avtiotdoswv: Eival ypriyopn n o&eidwon
TWV ENAPWV Kal BUOUATWY TOUG HE AMOTEAECTUA TNV AUENOM TwV AVTIOTACEWV EMAPNG
Kal EMOUEVWS TNV aANo{woN PHETPIOEWY OTO KUKAWUA TTIoU gival ouvdedeuéva Ta KIBWTLA.
Na to Adyo autd oe kKABe xprion KiBwTiou avtiotdoewv Ba mpénel va kabapifovral ol
enagéqg he emuélela. O emageg Kal Ta Buouarta unopei va kKabaplotouv e KAatAaAANAN
aloLPr] TIoU xpnoluomnoleital ylia tn oTiBwon Twv opelXAAKIVWY avTKEUEVwY. Ma tov
KaBaploud AImapwyv OUCLWV XPNolhoToleiTal Kal TETpaxAwplouxog dvpakag. Metd tov
KaBaploud Twv eNMAPWV, yia va eAattwOel n puaoikr o&eidworn, enaleipovtal pe kabapn
BaleAivn (xwpig o&€a) 1y pe kabapd napagivélato. Mpénel va onuelwdei étL Ta péoa autd
NG MMAvoewg € YELWVOUV TNV AYWYLIHMATNTA TWV EMAPUV.
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AvTioTdoeig HeTaBANTAG TIUAG

Ot avtiotdoelg petaBAnTg TWNAG Xenotuormotlouvtal oxedov ndvra otn dwadikacia di-
eEaywyng petproewv dla@opwv NAEKTPIKWY peyebwv. Ot avtiotdoelg auteg divouv n
duvatdmTa TG METABOANG TNG TAONG 1] TNG €vTaong Tou peUuaTog Tou dlappgouv éva
NAEKTPIKO KUKAwUA. Tig avtiotdoelg HeTaBANTAG TG TIG dlakpivouue oe: PuBpIoTég
Taoewg (MoTevoidpeTpa) kai PubpioTég peupaTtog (PoooTdareg).

1. PubpioTég Tdoewg (MOTEVOIOHETPA)

Ot puBLoTEQ TAOEWG Elval CUOKEUEG LIE TIG OTIOIEG ETIITUYXAVOUE ToV UTtoRIBACHOS TNG
Tdoewq nAeKkTPIKOU diktUou. ‘Evag amnd toug mepLoodTEPO XPNOLUOTIOIOUUEVOUG PUOLL-
0TEQ TA0EWQ elval TO TIOTEVOIOUETPO TIOU paiveTal otnv elkéva 2.12.

Eikdva 2.12
oTeVOIOUETPO (PUBULOTEG TAOEWS).

Ta notevolduetpa dlakpivovtal oe Avbpaka kat oUpUaATog. Ta MoTeVOIOPETPA AvBpaka
KataokeudadovTal yla UKPEG LoxUg uéxpL 2 W kat yia avtiotdoelg and 500 uéxpt 10MQ kat
XPNOOTIOOUVTAL KUPIWG 08 KUKAWMATA AuTOPATOoU EAEYXOU. Ta MOTEVOIOPETPA OCUPHATOG
kataokeuddovratl and oupua xpwpovikeAivng Nikehiou Xpwpiou 1} GAO KatdAANAo Kpdua
TUALYMEVO O€ KEPAUIKO HOVWTIKG UNIKO Kal yia avtiotdoelg and ueplkd Q péxpt 50KQ.

2. PubpioTiig peupatog (PoooTdTng)

O pooatdreg arnoteAouvtal arnd oUppa TUALYEVO Og OVWTIKO KUALVOPO, DIABETOUV TPELG
akpodékteg AB kat I (eidva 2.13). Ot dUo akpodékteg A Kal B amoteAolv ta dkpa Tou
OAou oUpuatog, evw) 0 akpodgktg Im aroteAel pia evdidueon Ayn rou uropel va al\daEel
B€on pe petakivnon evog dpopéa. Metd n petakivnom Tou dpouéa
I oTo KUKAWMA TIapeUBANETAL TO TUAKA TNG avtiotaong HeTa&u Tou
otabepou onueiou a kat Tou petaBAntou onueiou ' A. Me autd Tov
TPOTO emTUyXAveTal N PUBION TOU PEUNATOG OTO KUKAWHA.

O1 poootdreg napeuBAaNovTal Idvta og elPd OTO TUr A TOU NAe-
KTPIKOU KUKAWATOG TOU EMBUOUE va pubpicoupe Tnv évtaot] Tou.

Eikova 2.13
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3. AvTioTdoeig d1aKAadWOoEWG.

Ot avtiotdoelg diakAadwoewg (diebvrg ovouacia Shunt) eikdva 2.14.

Ewdva 2.14 Avtiotdoetg dtakhadwoesws (Shunt).
XPNOLOTOoLoUVTAL YA TNV EMEKTAOT TNG TIEPLOXNAG METPNOEWS TWV AUMEPOUETPWV.

Kataokeudlovtal and kpduata HETAANWY e JIKPO ouvTeAeoTr) Bepuokpaciag, onwgn
Mayyavivn kat ouvdéovtal mavra mapdAAnAa e to épyavo (eikéva 2.15).

Eikéva 2.15 Zuvdeon shunt oe aurepOUETPO

Yridpxouv anid kat moAarAd Shunt. Ta moAanAd Shunt eivat kKatdA\AnAa yla epLo-
00TEPEG TIEPLOXESQ METPNOEWG. ZUVNOWG KABE aumepOUeTPo ouvodeleTal kKal and uia
oelpd Shunt yla v eNéKTAON TNG MEPLOXNSG METPNOEWS Tou. 'ETOL éva aumePOUETPO e
neploxn Hetpnoewg 0 -1 A unopel pe 1o KatdAAnAo Shunt va petpdel og Arjpn arndkAlon
™G BeAdvag Tou evtdoelg puéExPL 5A, 10A, 20A K.0.K.. AvTioTdoelg SLIaKAAdWOEWS EVOW-
MATWHUEVEG O€ AUMEPOUETPO Pag divouv €va dpyavo pe TeploadTePES amnod pia MeEPLOXES
MeTPOEWS (elkOva 2.16).

\ /
O P e
2 T U e Yy, ,00/
< P 7
& %

Ewkdva 2.16 KAluaka aurepouETooU TRLWV MEPLOXWY UETPIOEWV
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4. AvrioTdoeig o€ipdg (resistor)
>1a BOATONETPA, OTIWG OTA AUMEPOMETPQ, YIA TNV EMEKTACT TNG MEPLOXNG METPNOEWS

TOUG XPNOLUOTIoloUVTAL AVTIOTACELG 1] KIBWTLA AVTIOTACEWY TIOU CUVOEOVTAL O OElpd e
gva Baotkd opyavo. '’ autd kat Aéyovtat avtiotdoelg oelpdg (ewova 2.17).

Lol il | - [ St B
1 I I 1
Ewdva 2.17
20vdeon avtiotdosws Oelpds

o€ BoATOUETPO.

AvtioTdoelg oelpdq EVOWUATWUEVESG O BOATOUETPO divouv dpyavo PeTABANTAG KAlpa-

Kag (eikova 2.18)

o,
~ ~

~ > 50

= £V

i = Ewova 2.18

0
MetaBAntr KAjuaka BoAtduetpou.

5. MeTaoXnHaTIOTEG HETPHOEWG.
Ma ™ HETPNOoN NAEKTPIKWY TACEWV Kal eVTATEWV SIKTUWV UPNANG TACEWG 1] HEYAAWV

evTAoewV 0g NAEKTPIKA diKTUA XAUNANG TAoewq apeUBArovTal PETAEU Twv SIKTUWV
KAl Tou opydAvou (ox. 2.19) HETAOXNUATIOTEG evTACEWG, () oL oroiot ovoudlovTal PETa-
OXNUATIOTEG UETPIOEWS. Ekelvol Tou xpnoiuorolouvtal otn HETENON TAoewv AéyovTal

peTaoxnMHaTioTéQ Taoewg (B) (ekdveg 2.19.B).

(B) Metaoxnuatiotég
Tdoewg

(a) Metaoxnuattotés
EVTAoEWS

Ewdveg 2.19
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Ot MeTaoXNUATIOTEG TIOU XPNOLIOTIOIOUVTAL YA TN METPNON evidoewy A€yovtal MeTa-
OXNHATIOTEG EVTATEWG (€lkOva 2.19. Y).

Ewdva 2.19.y
Metaoxnuatiotég evidoewg.

Me TOUG JETAOXNMATIOTEG HETPNOEWG ETUTUYXAVOUE AUENON TNG MEPLOXNG HETPNOEWG
TWV OPYAVWV KAl TNV NAEKTPIKN ATTOMOVWON TOUG arod TA KUKAWUATA UYNANG TACEWG.
Me tn BorBela Twv PETATKNUATIOTWY, TIPAYHATOMOoLETAL 1) £YKATACTAOT TWV OPYAVWY OE
B€0elq akivduveg yla TO POCWTIKO TIOU TA XPTOUULOTIOLEL.

B: MPAKTIKO MEPOZ
AZKHZEIZ

1. Tt onuaivouv Ta cUuBoAa

25@%@[_\_1_

2. Xe éva Opyavo UeTPrioewq urtdpxouv ta oUupBoAa (emeEnynote).
=~ 15 _|_ \/ <

3. Tunaplotdvel To KaBEva and Ta OTOLKEIQ TOU TIAPAKATW KUKAWUATOG.

€

oo A

A\

12v —T—a
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HAEKTPOAOTIKO EPITAXTHPIO

AZKHZzH 2
Ol ZYMBOAIZMOI KAI H ZHMAZIA TOYZ ZTHN EKTEAEZH TQN AZKHZEQN
A: OEQPHTIKO MEPOz

2ZupBOAICHOI OPYAVWV HETPHOEWV.

2nuavtiky 600 Kal armoPaocloTiky Borfsia otnv OAn dladikacia mPayuatonomroews
EPYAOTNPLAKWY AOKACEWV TIPOCPEPEL TO NAEKTPOAOYIKO OXEDL0. M’ auTd eTITUYXAVOUE
TNV EUKOAN, OUVTOUN KAl CWOTH Iapouciacn opyAavwy, NAEKTPIKWY UNXAVWV KAl CUCKEU-
WV o€ Ja nAeKTPoAoYIKry ouvdeouoloyia. To ox€dlo eival o anapaitntog odnyodg otnv
EKTEAEOM KABe aoKAOEWG. TO NAEKTPOAOYIKO OXEDLO yiveTal akOun anAoUoTEPO HE N
XPNOUOToN oM OPLOPEVWV NAEKTPOAOYIKWY CUUBOAIopwY. Emiong yia tnv avayvwplon
KABe opydvou, CUOKEUNG 1] NAEKTPIKNAG MNXAVNG UTIAPXOUV TTIAVW TOUG TIvakideg e did-
popa oUuuBoAa kat oplopeva dAa ototxeia. ‘ETol kovtd otnv KA(paka KABe opydvou ava-
YPAPETAL TO ONUA TOU KATAOKEUAOTH TOU OpYyAvou, 0 aplBudg Kal o TUmog tTng oelpdqg
TOU 0opYydvou, TO OUMBOAO TNG povAdAG HETPIOEWS TOU UEYEBOUG Kal dlAPOoPOL AAAOL
OuuBoAlouol. ZToug Tivakeg TMou akoAouBouv naplotdvovtal Ta CUPBOAa opydvmwy Kat
KUKAWUATWY TIOU XPNOLUOTIOIOUVTAL OTIG NAEKTPLKEG PeTProelg (Tivakeg 3.1, 3.2, 3.3).
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Avtiotaon Beppikn

Nivakag 3.1
2ZYMBOAA KYKAQMATQN HAEKTPIKQN METPHZEQN
2YMBOAO ONOMAZIA 2YMBOAO ONOMAZIA
— 2uvexeg peuua (D.C) —.— EnanYlKn avriotaon
HE TIUPNVEQ
o EvaA\aoodpevo peuua (A.C) 1 Melwon
N 2UVEXEQ KAl EVAANACCOUEVO o Enagn ue akpodEktn
EvaA\aoodpevo e EvoelEn , , .
3 Hz
i PAcewv Kal ouxvotnTag * Enaen xwplG akpodekm
— |—+— MNy"] ouvexolc PeUIATOG ——
—_— MeTAOoXNUATIOTAG
_O_ Mnyr evaAaoodpevou ——— METPNOEWG
PeUNATO] — -
, , — - MeTAoXNUATIOTNG
— — AlakOTTING YEVIKWG s UE UPrVa
—{— 1+ | Avrtiotaon KukAKA — AVOPBWTHC
—— AvtioTaon enaywyikn ;
? Mpoooxn
_I I—— nUKvar']q K(VBUVOQ
—I"J_:l—n Pubuiotikr avtiotaon AL OepHONAEKTPIKG Gedyog
'il OUVEXNS \/ OepUONAeKTPIKO (eUYOQ

He éuueon Bépuavon

PuBuioTikn avtiotaon katd
BaBbpuideg

2X€0M eVTATEWY O€

50/5A HETAOXNUATIOTH EVIACEWS
(mpwTteUov - deutepeUOV)
2x€on Tdoewv o€
1100/100V | peraoxnuatiotr| TAoEwg

(MpwTeUoV - deuTePEUOV)

@ dwToKUTTAPO @’ HAekTpOoVOUOG (PEAE)
+
—@ Tpaviiotop ) Oeppolevyoq
‘@— — > AvopOWTNG YEVIKWG
Evioxutng
—_ AvopOwTNGg KPUOTAANWY
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Nivakag 3.2
ZYMBOAA HAEKTPIKQN OPFANQN METPHZEQN
2YMBOAO ONOMAZIA 2YMBOAO ONOMAZIA
@ @ BoAtdpeTpo Q ‘Opyavo evOEIKTIKO YEVIKWG
. ‘Opyavo kataypapikod
@ @ AUEPOUETPO VEVIKGS
A A AUTEPOUETPO , .
- KATAYPAPIKS MeTPNTNG YEVIKWG
y v Mnxaviopodg opydvou pe
BoAtdpetpo kataypapikd ninvio Tdoewqg
EZ N
Mnxavioudg opydvou pe
nnvio evtdoewg
Anl |An XISTpnmq, Mnxaviouds abpoloTikou 1
prepwpiwv g g
F T SlapoplkoU opydavou ue 2

nnvia Tdoewg

Mnxaviopdg abpoloTikou 1)
dlagpoplkol opydvou He 2

HAektpootatiké dpyavo

rnvia evracewg Oeppikd 6pyavo
Mnxaviouég opydvou yivo-
-@- pévou 1) MnAikou e mnvio AleTaAIKS

Tdoewg Kal nmvio evtdoewg

[ <40 DO
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Nivakag 3.3
2ZYMBOAA HAEKTPIKQN OPIFANQN METPHZEQN

2YMBOAO

ONOMAZIA

>2YMBOAO

ONOMAZIA

‘Opyavo otpepduevou
mnviou pe POVIUO payvhTn

O

218epEviog KAwROG

‘Opyavo e dlacTaupwE-
va rvia

] A

1
\
-

HAekTpoOoTaTIKOG KAWROG

ast

AoTaTIKOG PUNXAVIOUOG

‘Opyavo kivntou o1dr)pou

Mpoooxn dlaBdote TIg 0dn-
Yieg

‘Opyavo Kivntou payvrtn

KAaon akpiBeiag

TornoBgmon opydvou oe
6pBla B€on

‘Opyavo Kivntou payvrtn
pe dlacTtaupwpéva rnvia

TonoB€tnon opydvou opllod-
vTia B€on

‘Opyavo kivntou o1dr)pou
mnAikou

TonoB€tnon opydvou oe
mMAdyla B€on (r.x. 80°)

HAektpoduvapikd épyavo

Tdon dokng opydvou 500 V

Enaywyikd dpyavo

Tdon dokung opydvou 5 kV

PUBuion tou pundevog g
kAipakag opydvou

Enaywyikd dpyavo
mnAikou

‘Opyavo Tpipacikou
peUaTOg HE éva CUOTUATA
HETPNIOEWS

= |=| @ K + MDD

‘Opyavo pe tal\dpeva
e\dopara

‘Opyavo Tpupactkou
peuuarog pe duo cuothuata
METPIOEWG

IR | & O %|f| J|=B

‘Opyavo Tpipacikod ue Tpia
OUOTNUATA PETPTOEWS
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AOKNOE€IG KAl Mapadeiypara eQapHoywv.

Mapddetypa 1
Epwtnon 1n.

Tt onpaivouv Ta oUpBoAa otnv KA{Uaka Tou opydvou:

Andvtnon.
® Tdon dokung 2KV
® ‘Opyavo KivntoU OdriPoU HE UOVILO HayVviTn.

® ‘Opyavo ouvexoUg evaANAOTOUEVOU
® ToroBétnon ue kA\ion 45°

Mapddetypa 2
Epwtnon 2n.

2¢€ éva 6pyavo PETPNOoEWS KATW ard TNV KA{Uaka mou POKELTAL VA TO XPNOLLOTIOICOUE
urntdpxouv ta oupBoAa. EEnyriote tn onpuacia toug.

w__ QL

Artdvtnon.

® Tdon dokwung 2 kV.

® ‘Opyavo guvexouq

¢ ‘Opyavo Knrtou nmviou.
® ToroBgtnon ue kAion 45°

Mapddeypa 3
Epwtnon 3n.

Tt onpaivouv Ta gUuBoAa otnV KA{UAKa Tou opydvou;

Andvtnon.

® Tdon dokwung 2 kV.

® ‘Opyavo nAekTpoduvapLkd

® ‘Opyavo ouvexoUg evaAAOTOUEVOU
® TornoBétmon opilévtia
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Aoknoeig.

1. Mpdyte 0TO TETPADSIO ACKNOEWV TA OTOLXEIO TWV NAEKTPIKWY 0pyAvwy Tou Ba oag dei-
Eouv oto Epyaotrplo (KaTaokeuaoTtng, aplOudg KATAOKEUNG KATT).
Meptypdyte k&Be dpyavo pe BAon Toug cUUBOAOMOUG TIoU €XEL TTAVW OTNV KAUaKA
Tou.

2. MeAetriote KOAA TOUG Tponyoupevouq Tiivakeg. Meptypdyte 01O TETPADIO0 AOKATEWV
pe oUpPBoAa To Opyavo evaANaoOoOuevoU peupatog kKAAoswg akpifetag 1,5 yla to-
noBgtnon oe nmAdyla 6€on. H tdon dokiung Tou opydvou eivat 2 kV kat givat dpyavo
NAEKTPOSUVALKO.

3. Meptypdyte oTo TETPADIO 0ag and Ta orolxeia TG KA{(UAKAG TOU TTAPAKATW OXAHUATOG
TO OpPYQavo TIOU AVHKEL.
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AZKHzH 3
H AKPIBEIA OPIF'ANQN KAI METPHZEQN
A.OEQPHTIKO MEPOZz

Cevika

Métpnon evog peyeboug eival n dueon 1 €upeon OUYKPLOT] TOU e €va OUOEIOEG UE-
yeBoQg ou 10 Bewpoupue aubaipeTa wg HovAada Tou, e OKOTO va TPOCILOPICOUNE TNV
APLOUNTIKY] TN 1) TO PMETPO TOU HEYEBOUG, dNAAdY UE TN METPNON YIVETAL [UA TIOCOTIKY
TiePLYpaQr| Tou peyebouq. To anotéleoua KABe petprioewg dev propel va eivat andAuta
akplBE€g, ylati Ta dpyava kat ot uEBodol mou xpnaotporolouvtal dev eival TEAEla Kal To
POCWTIO TIOU EKTEAEL TN PETPNON EXEL OTIWONTIOTE TIEPLOPLOPEVES PUOIKEG LKAVOTNTEG.

Enopévwg otig kKdBe eidouqg petprioelg dev €xoupe amdAutn akpiBela. ‘Etol kat otig
NAEKTPIKEG LETPNOELG Tapouatdlovtal OPANUATA.

ZUupwva He Ta Maparndvw To anoTéAeoua piag HeTprjoewg A evog HeyEBoug dlapepet
YeVIKA ard Tnv mpayuatiki Tou Tiur Ao katd éva moad Aaq, To onoio ovoudloupe andAu-
TO 0@AAua Kat eivat Aa = A - Ao. O Adyog Tou andAuTtou aPAALaTog Aa Pog TNV npay-
MaTIKr) Ty Ao, dnAadn Aa / Ao, ovoudletal oxeTiké opAAua kal ekppAalel TNV akpifela
NG METPNONG.

>ZuvnOwg TO OXETIKO oPAAua divetal emni Tolg ekatd: d % = Aa /Ao - 100%. Av To OPAA-
pa eival BeTIkOG aplBudg, TéTe N TIUA Tou PEYEBOUG Tou UETPAE 1) N EvOELEN TOU Op-
YAvou UETProewq elval eyalltepn amnd Tnv MPAayuatikn T Tou. Av 1o opdAua eivat
apVNTIKOG aplBuodg, TOTE N TUA TOU peyEBoug Tou UETPAUE eival UKpdTEPN amld Tnv
TPAYUATIKY] TOU TI).
M.x e €éva BOATOUETPO BEAOE va PETPNOOME [ia Taon 100V. Katd pétpnon to dpyavo
€delEe 98V. 'Etol €yve anoAuto opdAua Aa = 98 V - 100 V = -2 V Kal OXETIKO OPpAAUa
0% = -2/100 - 100% = 2%.
KUplol mapdyovteg mou ennpedlouv Tnv akpifela uiag Hetprioewg eivat:
® H akpiBela Twv peBOdwV PETPNOEWG,
¢ H akpiBela TG Tiung TwV "UNKWV TipoTUMwWV".
e Ta opdAAuaTa MapatnErioews OPENOUEVA OTO TIPOCWTIO TIOU EKTEAEL TN LETPNOM.

® H akpiBela Twv UtoAOYLIOPWY, dTav TIPOKELTAL YA EUUECES METPNOELG.

O unoAoylopodg Tou OPANUATOG OE A JETPNOT YiveTal yia va KaBoploTouv Ta avektd
6pla TG akpiBelag Tng HETPNOEWG.
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‘Ooo peyaAutepn akpiBela emtuyxdvoupue o pia pEtpnon Téoo auEdvel To KOOTOG NG
METPNONG.

2UupwVa e Ta Tapandvw ol NAEKTPIKES METPNOELG dlakpivovTal Og TPEIG KATNYOPIEG:

® 311G YeTPoelg eYAAng akpiBelag, mou yivovtal ota EOvika Epyaotripia MpoTtimnwyv
JLaPOPWV TEXVOAOYIKA QVETTTUYHEVWV XWPWV. 2TIG HETPNOELG QUTEG XPnotoTiolouvtal
OAa Ta pEOCQ TOU TIAPEXEL N TEXVOAOYLKN €EENEN aveEdptnTa and Ti§ damdveg mou
artarrolvtal. XTIG JETPNOELG AUTEG TO KOOTOG eival MOAU PEYAAO Kal TO OPAAUA avTi-
oTPOPA HIKPAOTEPO ToU Kupaivetal and 102 kat MOAEG POPEG KPSTEPO amd 10,

® Texvikég peTpnoelg akpiBelag mou yivovral og katdAAnAa eEomAlouéva epyaaTrpla,
nx. oto MNaveromuio ABnvawy, oto MetadBlo Molutexveio kal otn A.E.H. 211G petpn-
oelg autég ol darndveg neplopifovral oto eAdxioto duvatd. To opAAua KupaiveTal pe-
Tagu 102 kat 10,

® Blounxavikeg JETPNOELG TIOU YivovTal OTIG BLIOUNXAVIEG e MIKPEG OXETIKA darndveg. To
oPAAUa OTIQ METPNOELG auTEG dev eival pkpdtepo ard 10% 1 1%.

O peTprioelg ou Ba mpayuatonorjoouv ol pabntég tTwv EMA.A. ota epyaotripla twv
2.E.K 1) Twv oX0AIKWV TOUG gepyacTtnpiwv avikouv @’ autr Tnv katnyoplia.

H akpiBela Twv NAEKTPIKWV OPYyAvwv.

Méxpl Twpa WANoape yia TNV akpiBela Twv PeTprioewy. YIdpxel Ouwg kat n akpifela
Tou opydvou peTprioewq. H akpifela autr ekppdletal pe To HEYIOTO OPAANUA, TIOU WTTO-
pel va kavel katd tn P€tpnon To dpyavo Kat divetal ge ooooTo el TOIG EKATO TNG TEAL-
KNG TIUNAG TNG KAUAKAG UETPHOEWG TOU OPYAVoU.

[MX. e €va BOATOUETPO TIOU UMOPE( va PETPNOEL TATELG LEXPL 500V Kat €xel akpifela + 1%,
npayuatoroloUue pétpnon 380V. Ztnv Mepmtwon autr) To UEYLOTO ardAUTO OPAAUA TOU
opydvou Ba eivat A = (£ 1) - 500/100 = + 5V, cuvenwg n TAon ToU UETPNONKE Ba €xel
TPaypaTikr Tyur} Ao ou 6a Bploketal peTa&u Twv Tiwwv 380 - 5 = 375V kat (380 + 5) = 385V
He Vv polndbeon BERata 6Tt AauBdvoupe urtdyn pévo 1o apAAua Tou opydvou. Ma
METENOT QUTY) TO PEYLIOTO OXETIKO OPAAUa Tou opydvou Ba eivat: +5 - 100/380=1,31%.

4.3 KAdon akpifeiag opydvou

Ta épyava petprioewg undyovrtal oe ertd KAAoelg akpifeiaqg: 0.1, 0.2, 0.5, 1,1.5, 2.5
Kat 5 oUppwva pe yepuavikoug kavoviopoug. ‘Opyavo kAdoswg akpifetag 0,5 onuaivel
akpiBela Tou opydavou * 0.5%. Ta dpyava autd sival epyacTtnELaknig akpifelag ) "Aertd
Opyava". Yridyovrat otig kAdoelg akpiBelag 0,1, 0.2 kat 0.5, evwd Ta dpyava BLOPNXAVIKNG
akpiBelag 1} "épyava Aettoupyiag" undyovratl otig kAdoelg akpiBelag 1,1.5, 2.5 ka 5.

Kard toug Bpetavikoug Kavoviopoug untdpxouv dUo katnyopieg opydvwy: Ta épyava
akpiBelag pe apdAua 0.3 - 1% kat Ta Blounxavikd dpyava pe apdiua 0.75 - 3%. Ta popntd
niapouatdlouv 0.75 - 3% kat Tou Tiivaka 1 - 3%.Mpénel va €xoupe umoyn pag oti ) kKAAon
akpiBelag Tou opydvou ypdpetal TAvta aTtnyv neploxr] evoei&ewg g KAaKag Tou opydvou.
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2Ta NAEKTPIKA Opyava PETPNOoEWS eKTAG amd Tnv KAAoN akpifelag €xouv onuacia kat
OUO0 AKOUN XaPAKTNPLOTIKA: 1 eualcbnaoia Tou opydvou Kat n idla katavaAwaor] Tou.

EuaioOnoia opydvou ovoudlope TnVv €vtaon Tou NAEKTPIKOU PeUATOG TToU XpelddeTal
0 EOWTEPIKAG TOU UNXAVIOMAG yla va KivnBel og Arjpn ardkAlon n BeAdva tou. H unép-
Baon ™ng euaicbnoiag Tou opydvou €xel wg arotéAeoua tn BAARN 1§ TNV KATACTPOVPN
Tou opydvou. H idla katavdAwon kdBe opydvou eival n nAEKTPIKY] LoXUG, TIOU AVTIOTOLXE(
OTNV KAtavaAloKOuevn NAEKTPIKNA EVEPYELQ KATA TN AelToupyia Tou. AlATUTIWVETAL GUVT-
Bwg ge mW (xiA\lootd tou Bat) 1} oe mVA (XIMOOTA TOU BOATAUMEP). ZTA AUMEPOUETPA
elval To ywvéuevo NG evidoewq Tou peUPATog o€ A, TTou PETPA TO OpYavo, ETI TNV TITWOM)
Tdoewg oe mV, Tou PoKaAel n évraon autr étav nepvd péoa and 1o dpyavo. 2ta BoA-
TOUETPA gival TO yivouevo NG Tdoewg oe V, Tou PeTpdel TO Opyavo, el Tnv évraon o€
mA, Tou arnoppoPd 1o dpyavo katd tn pEtpnon. Katd kavéva ta épyava pe uikpr idua
KatavAAwaon €Xouv Kal heydAn eualobnaia.

ZpAaApata opyavwyv Kai HETPHOEWV.

Ta aitia opaAudTwV TWV OpYAvwY KAtd Tn LETPNON opeilovTal OE:

e AN\ay1] TNG KATAOTACEWG TOU KUKAWUATOG e TNV (0000 TOU opydvou.
® J& UNXAaviKA OTO ECWTEPIKO TOU OpYdAvou (rotdtnta opydvou, TPRES).

® 31 BaBuoAoyikn Tou KAipaka (KAion opydvou).

e EEwtepikd aitia mou mpokalouv opdAuata eival ) enidpaon tng Beppokpaaiag, emi-
dpaom NG ouxvoTNTag, E£MIdPACN HAYVNTIKWV Kal NAEKTPIKWY Tediwv amnokALON Tou
delktn amnd 1o undév N I PEYLoTN EvOelEN TNG KALaKQAG.

® ANAQ UTTOKELUEVIKA QITLA TIOU TIPOKAAOUV OPAAUATA OTIG METPNOELG elval ) TTApPAAAQEN
(okdmeuon und ywvia), meploxr MeETPrioews dUOKOANG avayvwoewg, TIPOTEYYLOT) UTTO-
AOYLOPWV Kal PEBODOG HETPNOEWG.

H peAétn Twv attiowv, mou o@eilovtal Ta GQAAUATA TWV 0pYAvWY, EePeUyel amnd TO OKO-
1o Tou BiBAiou autou. ZTIg aoknoelg 6a gag urtodelxBouv TPATIOL YA TOV TIEPLOPLOUS TwV
OQAAUATWY KATA TiepimTwan.

Ta opd\uata peTprioewv avaloya Ue TNV MPogAeuon dlakpivovtal o€ TuXdia Kal ou-
OTNHATIKA.

Ta tuxaia opdipata opeilovral oe dildPpopoug aotdBuNToug IAaPAYOVTEG T.X. TO MATL
TOU avBpwTtou dev PMnopel va ekTIURoEL akpBwg Tn 6€on Tou delktn 0” éva aumnepPOUETPO.
O dlog mapdyovrag pnopel va eAattwvel 1§ va auEAvel Tn HETPOUMEVN TIUN EVOG UEYE-
Boug. ' autd ta Tuxaia opdiuata ta nmeplopiCouV e TNV EKTEAEOT TIOANWY UETPNOEWY,
omndte aAnBwvn T Bewpeital n PEon TIUN TwV PETPNOEWV TIOU Tpaypatonoinaav (ot
MaBNTEQ kABE opddag mpEnel va ekteAouv Tnv (dla petpnaon).

Ta ouoTnuaTika opAaApara opeilovtal cuvriBwg aTnV ATEAEI] KATAOKEUNG TWV OPYAVWV
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peTproewg. ‘Eva wuduetpo mou dev €xel BabuoloynBel owotd elodyel o PETPNON OU-
otnUatik® o@AAua. H ektiunon evég cuotnuatikou opAAuatoq eivat toAU dUokoAn. Ot
odnyieg Tou KATaokeuaoTr) Tou opyAvou Bonbouv LEPIKWG OTNV AVTIHETWITLON TOU TIPO-
BAuaTOg. OMMwodmoTe MpPEmnel MPIV amd kABe METpnon va pubpileTal o d€ikTng TOU
opydavou oto pndév TNG KAipakag.

B. MPAKTIKO MEPOZ

a) AmapaitnTa épyava Kal CGUOKEUEQ
1. BoAtéueTpo

2. AurepdueTpo
3. Battdpetpo

B) ExkTéAeon epyaciag

1. 'Eva BoAtdpeTpo kKAAoewg akpifelag 2 uropel va petpriost Taon pexpt 300 V. Mg to
Opyavo autod mpayuatonoloupe Petpnoelg 50V, 100V, 150V, 200V kat 250V.

Moto eival To PEYLOTO AMOAUTO KAl TIOLO TO PEYLOTO OXETIKO OPAAUA O€ KABE PETPNON);
Av TIG TTapandvw UETPNOELG TIG TPAYHATOTIOIOOUNE e BOATOUETPO TNG (Blag KAG-
oewq akpiBelag al\d ue meploxn petprioewsg 0 - 500V, nmowa Ba eivat Ta avrioTtowa

o@AAuata; MpdyTte Ta ANMOTEAECUATA TWV UTIOAOYIOMWY 0AG OTO TETPADI0 UETPHOEWV
o€ mivaka, KAveTe ouyKpioelg, Bydlete Ta cupunepdopatd oag Kat SIKAOAOYAROTE Ta.

2. Tpia apmepdpeTpa Mapouatdlouv To B0 PEyLoTo andAuto opdiua 0,1 A. AvtioTola

Ta dpyava propoulv va petpricouv 10A, 20A, 40A. Ze mola KAAoN akpiBelag avrkel To
KQBgva;

. AZIOAOIMHzH

270 TENOG TOU PaBnuaTog mpéenel va yvwpilete kat va giote ikavoi va:
1. YnoAoyilete Tnv akpiBela Twv opydvwv oe k&be puétpnon

2. Atloloyeite Ta OPANUATA TWV PETPIOEWY TIOU KAVETE

3. Ekteleite TIQ peTprioelg neplopifovrag Tiq mbavotTeg OPAAUATWY
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HAEKTPOAOTIKO EPITAXTHPIO

AZKHZzH 4
METPHZEIZ HAEKTPIKQN MEFEOQN

A: OEQPHTIKO MEPOZz

HAeKTPIKN aywyipoTnTa

‘Onwg eival yvwotd 6Aa ta UNIKA aroteAouvtal ard Atoua. XTo KEVTPOo Tou KABe atod-
Mou BpiokeTal o Tuprvag evw YUpw and autdv Kivouvtal og TPoXLEG Ta nAekTpovia. OAa
Ta nAekTpodvia evog atdpou de Bpiokovtal otny Bla andotaon amnd Tov nuprva. Mept-
KA nAekTpdvia KivoUvTal 0€ UIKPEG ArnooTAdelg and Tov TUPrva o onoiog Ta ouykpatel
LOXUPA eV AuTd TOU KIvoUvTal OTIG ATTOAKPUCMEVES TPOXIEG OUYKPOTOUVTAL AoBeVIKA.
Ta amoupakpuopéva nAektpovia propel va Ee@uyouv amd tnv TPOXIA TOUG Kal va aro-
onacgBouv amnd Vv €AEN Tou Tupriva av ta Tpapnrgel kamola oxupdtepn duvapn. Tdte
apxiCouv va Kivouvtal eAeubepa peéoa anod Ta SIAKEVA TIOU UTIAPXOUV PMETAEU TWV ATOUWV
Tou UAIKoU. Ta nAekTtpdvia autd ovopdlovtal eAeubepa nAekTpovLA.

Ta uAikd ota oroia eival eUKoAN N andomaocn Twv NAeKTPoviwv ovopdlovtal Kahoi ayw-
YOi TOu nAeKTPIopOU N aywyipa UAIKA i aywyoi. Aywyiua UAKA eival Ta HETANG, O YPa-
@img, T0 Moo vepd KA. ‘Eva and ta mAéov aywytua HETAAa gival 0 XaAkdg, o omoiog
Xpnouoroleital ota KaAwdla kat o€ dldpopa EaPTUATA NAEKTPOAOYIKOU EOTALOOU.

Ze TIOA\d owpata eivat TToAU dUTKOAN n andoraon nAektpoviwv and v €AEn Tou Tu-
priva Tou atdpou. Autd ovoudlovtal Kakol aywyol Tou NAEKTPLOMOU 1 MOVWTIKA UNIKA 1
SINAeKTPIKA. MovwTikA UAKA elvat To EUAO, Ta MAQOTIKA, TO AAdL, TO ANOCTAYUEVO VEPOD,
0 a€pag KA. Ta meploodTEPA OVWTIKA TWV NAEKTPIKWY EYKATAOTACEWY €lval CUVOETIKA
Onwg Ta BEPUOTAACTIKA, TO TEPASV K.4.

HAekTpiké duvapiko

O nupnvag Tou atéuou anoteAeiTal and Ta MEWTOVLA TIOU £X0UV BETIKO NAEKTPLKO POp-
T{o KaL Ta oudeTepPOVIA TIOU dev EXOUV POPTIO. Ta NAEKTPOVLA TOU ATOPOU €XOUV ApVNTIKO
NAeKTPIKO PopPTi0. e KABe dTouo UTIAPXEL (00G aplOudg MPWTOVIWV KAl NAEKTPOVIWV.
Enopévwg ta BeTikd popTia Tou atdpou eival (oa pe Ta apvnTIKA KAl Katd CUVETELA TO
dtouo epgavifetal NAEKTPIKA OUSETEPO.

Av arnooracBel €va nAektpodvio arnd tnv €AEn Tou nupriva T1ote oto ATtouo Ba €xel Eva
PWTOVLO TIEPLOTATEPO ard Ta NAeKTPOVIA TTOU TTapguevav. AnAadn oto dtouo 6a urep-
TePOUV Ta BeTIKA and ta apvnTikd nAekTPIKA poptia. Apa To dtopo Ba eival mAEov BeTIKA
POPTIOUEVO. TN HAla OUWG TOU CWHATOG Ba UttdpXeL TO EAeUBEPO NAEKTPOVIO TO OTIOI0
elvalr apvntikd popTtiopévo. Enopévwg oto owua 6a untdpxel éva BeTIKO Kal éva apvnTiko
POopPTIO Ye amoTEAETHA va UTTAPXEL NAEKTPIKN LOOPPOTTIa.

Mpémnel va onuelwdel 6Tl Ta nAekTpdvia €xouv eAdxIoto BAPOG Kal €101 eival EUKOAO va
TeBOUV o€ Kkivnom. Av acknBel kdmola duvaun ota eAelBepa NAEKTPOVIA EVOQ CWUATOG
autd Ba anopakpuvBouv and ekel kal 6a petapepBbolv ge KAMolo AAN0 owpa. Tdte Ba
urepTePOUV TA BETIKA POPTIa OTO MPWTO CWA TTIoU Ba XapaktnpeileTal BETIKA POPTIOUEVO.
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Ta eAelBepa nAekTpOVIa Ba ouyKevTPwBOUV 0TO deUTEPO WA OTIOTE eKEl Ba dnoupy”n-
Bel meplooela apvnNTIKWV POPTIWV KAL TO CWHA Ba XapaktnpeileTal apvnTiKA POPTIOUEVO.

H nAeKkTpIKA KATAOTAOT £VOG POPTIOUEVOU TWHATOC (e BETIKS 1) apvnTikO PoPTio) Xapa-
Ktnpiletal and to NAEKTPIKS SUVapIKkO Tou. Av TO OWMa eival BeTIKA PpopTIoUEVO Bewpeital
O1L Bploketal oe BeTIKO duvapikd evw av eival apvnTikA POPTIOUEVO Cwa BpiokeTal oe
apvnTiko duvapikd. Av dUo owpata Je dlapopeTikd duvapikd ENBouv oe emagr] 6a dnuioup-
ynBel pon (kivnom) nAektpikoU popTiou and To cwua Ue TO UPNASTEPO SUVAIKO TIPOG TO
OWMA e To XaunAdtepo duvaukd. H por] 6a tepuatiodel étav eElowbouv Ta SuvaulKd Twv
OuUo ocwudtwyv. AnAadr| de dnpoupyeital por| popTiou HETAEU CwUdTWY Ue (0a Suvapikd.

HAekTpIKn TdON

H diagpopd duvauikou ovouddetal nAeKTPIKY) TAon 1} an\wg Tdon. Movdda pétpnong
TOU NAEKTPLKOU SUVAUIKOU Kal ETIOPEVWG TNG NAEKTPIKNG TAoNG eival To BoAT (Volt) mpog
Tiur} Tou Itahou guaotkou Alessandro Volta (1778-1804). H povada BoAt cupBoAiletat di-
€6VWQ pe To AaTwvikd ypduua V. Me 1o (810 ypdupua cupBoAiletal kat n nAekTpIKA Tdom.

YrortoAanAdaoia tou Volt eivat to ANBOAT (millivolt: €va xihiootd tou V) mou cupBoAile-
Tal e mV Kal TO JKPOROAT (microvolt: éva ekatoupuplootd Tou V) Tiou cupBoAileTal pe uV:

1

1.000

1y
1000000

1mV=

Vv

MoA\amAdola Tou Volt eivat To kiNoBOAT (kiloVolt: xiAla V) mou cupBoAifetal pe kV kat
TO peyaBoAT (megaVolt: éva ekatoppupto V) rmou cupBoAiletal pe MV:
1kV =1.000V
1 MV = 1.000.000 V

HAeKTPIKO peUpa

‘Otav dUo aywyoi pe dla@opeTikd duvapikd ouvdeBolv peta&l Toug Ba petakivnoel
NAEKTPLIKO PopPTio amnd Tov €va atov ANo. Oa untdpé&el dnAadr| por} poptiou. H por) Tou
NAEKTPIKOU POPTIOU OVOUAZETAL NAEKTPIKG pEUMQ.

To nAekTpkd peupa mou dlappeet Eva aywyo eival kATt avtioTolXo pe To vepd Tou dlap-
p€el éva owhrjva. Ogo neploadtepo vepd JIEPXETAL Ard TO CWAva OTN HovAada Tou Xpdvou
1600 Mo WoXupn Ba eival n évraor) Tou atn Bpuon. ‘Ooo neplaodtepo eival To NAEKTPIKO
@opTio Tou dlappéel Tov aywyod otn Hovdda Tou Xpdvou Toao peyalutepn 6a eival n évra-
omn Tou NAeKTPIKOU peupatog. H évraom Tou nAektpikoU pelpatog sival ouvenwg To peye-
Bog ou divel TV ToodTNTA TOU NAEKTPLOUOU TO oTtoio dlappEet Tov aywyod atn povAada Tou
Xpoévou. H évtaon tou nAektpikoU peUuatog oupBoAileTal dlebvwg e To Aativikd ypduua l.

Movdda pétpnong TG €vtaong Tou NAEKTPIKOU peUpaTog ival To (Ampere) pog TN
Tou FdM\ou @uaolkou Andre Marie Ampere (1775-1836). H povdada Aumép cuuBoAileTal
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dlebvwg pe To Aatwviko ypduua A.

YrorntoAanAdola tou Ampere eival To piNaunép (milliAmpere: éva xIAlootd tou A)
TIoU OUpBOAICeTal pe MA Kal TO UIKPOAUTEP (microAmpere: éva eKATOMUUPLOOTO Tou A)
TIou cUMBOAICeTAL e PA:

1mA=L A
1.000

1

1MA =——A
1.000.000
MoAAarAdolo tou Ampere eival To Kihoaunep (kiloAmpere: xihta A) ou cupBoAileTal
pe kA: 1 kA = 1.000 A

®opda Tou NAEKTPIKOU PEUPATOG

Av ouvdeBoUv ol dUO0 TIOAOL LG NAEKTPLKNG TINYNS METAEU Toug TATE Ba dnuioupynBel
NAeKTPIKO peuua. Oa pokAnBel dnAadn] por nAekTpIKoU PpopTiou ard Tov €va TIOAO OToV
AA\o. To nAekTpIkd PopTio Ba eival nAekTpdvia Tou Ba Kivnbouv arnd Tov apvnTIKO TIOAO
(e To apvnTIKG duvaulko) TIPog To BETIKO TIOAO (e TO BeTIKG duvapikd). ZUvenwg n ¢popd
TOU NAEKTPIKOU peUPATOC ival and Tov apvnTIKO TIOAO TIPOG TO BETIKO.

Mahawdtepa eBewPeiTo GTL TO NAEKTPIKO PeUA MTAV POT) BETIKWVY NAEKTPIKWY POPTIWV
pE Popd amod Tov BeTIkO TOAO P0G TOV apvNTIKO. AuTr N PopPA Tou NAEKTPIKOU peUa-
TOG, TIOU XPNOLOoTIolETAL AKOUN Yia TIPAKTIKOUG Adyoug, tap’ Ao 1ou eival YvwoTd OTL
elvat Aavbaopuévn, ovouddletal ouppaTikng ¢opd yia va dlapoporoleital and tnyv npayua-
TIKA Popd n omnoia eival avtiBen.

Av TO NAeKTPLIKO SUVAMIKO TwV IO AWV TNG TNYNQ napaueivel otabepd, dnAadr) o évag
TIOAOG €XEL OUVEXWG BETIKO duvaptkd Kat 0 AAOG apvnTikd, N POr| ToU peUuaTog Ba €xel
oTabepr) popd and Tov apvnTIKO TIOAO OTO BETIKG. AUTO TO NAEKTPIKO peUpa ovoudeTal
OUVEXEG.

AV TO NAeKTPIKO dUVAULIKO TwV TIOAWV evaAdooeTal 0 TAKTA XPOoVIKA dlaotriuara,
OnAadn} 0 apvnTikdg TIOAOG YiveTal BeTIKOG Kal 0 BeTIKOG yiveTtal apvnTikdg, n pon Tou
peuuartog dev €xel otabepr) popd. AvTIOETWG, N Popd TOU PeUNATOG EVAAACCETAL KO-
AouBwvtag TNV evaAlayr) Tou duvapikoU Twv TIOAwV. Enmouévwg katd xpovikd dldotnua
TIoU 0 TIOAOG A NG TNYNQ eival BeTIKAG Kal 0 MoAog B apvnrtikdg, 10 pelpa Ba pgel anod
Tov B otov A. 210 €nouevo XPOVIKO SIACTNUA TIOU TO SUVAULKO TwV TIOAWV QVTIOTPEPETAL
Kat o OAog A yivetal apvntikdg evw o TIOAoG B BeTIKAG, TO peupa Ba pgel amnd Tov A 01O
B. AnAadr n popd Tou NAEKTPIKOU PEUATOG EVAAACCTETAL O€ TAKTO XPOVIKO SldoTnua
Tou ovoudletal epiodog evw TO peUa ovoudletal evVaAAaCOOEVO.

HAekTpikn) avrioTaon

‘Onwg avapgpape mio ndvw To NAEKTPIKO pelua ival por] NAeKTpoviwv Ta omoia "rié-
Covtal" va Kivnoouv and tov €va ToAo TG MMyng Pog Tov AA0 ASYw NG NAEKTPIKAG TA-
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ong (dtapopdg duvapikoul). H kivnon twv nAektpoviwy dleEdyeTal HECW TWV ATOUWY TOU
aywyou Kal ouvenwg dev eival aveunodiotn. H 1d1dtnta Twv UAIKWV va rtapeunodifouv
™ O1€AeUON TOU NAEKTPIKOU peUuatog ovopdletal NAEKTPIKA avTioTaon. H nAekTpIKn
avtiotaon cupBoAieTal dlebvwg pe To Aatviké ypduua R.

Movdda peETpnong TG NAEKTPIKNG avtiotaong eival To Qu (Ohm) rpog Tr) Tou Mep-
pavou padnuatikou kat uotkou Georg Simon Ohm (1789-1854). H povada Ohm oupfo-
AiCetal dlebvwg pe to ypduua Q.

YronoMarnAdota tou Ohm eivat To pAiwp (milliohm: éva xi\ootd Tou Q) Tou cupBoAiCe-
Tal ge mQ Kat To Kpowp (microOhm: €va ekatoppuploaTd Tou Q) ou cupBoAideTal pe pQ:

Q- 1+
1.000000

Q- 1
1.000000

MoA\arAdoila tou Ohm eival to kihowu (kiloOhm: xiAla Q) mou cupBoAiletal pe kQ kat
TO peyawp (megaOhm: éva ekatouuuplo Q) ou cupBoAiletal pe MQ:

1 kQ = 1.000 Q
1 MQ = 1.000.000 Q

‘O\a 1a yvwoTd UAIKA Tapouctdlouv KAmola avtiotaon ot SIEAEUCT TOU NAEKTPLKOU
peluaTog. Ta aywytua UAIKA Onwg TL.X. Ta METAAAQ £XOUV UIKET NAEKTPIKN] avtioTaon evw
TA MOVWTIKA UNIKA TIOAU PeydAn avtiotaon. Aev UAPXoUV aywylda UAIKA Pe UNdEVIKN
avtiotaon oute POVWTIKA ue dmelpn avtiotaon. Autd onpaivel 6Tt 600 aywyllo Kal av
elval éva UAIkd Ba mapouctdoel KAmold, €0Tw MIKEY, AvTioTaomn OTo NAEKTPIKO PeUa.
Kdtt avtiotoxo oupBaivel kal pe Ta povwtikd. OAa ta povwTikAd UAIKA Slappgovtal and
pelua, €0tw TOAU HIKPJ, 1dlaitepa de av n inyn ™G Tdong eival oAU loxupn.

H avakd\uyn UAIK®V e TIOAU JIKETY), UINJEVIKY] (0wg, avTtioTaon anotelel €vav anod Toug
o PNOd0EOUG OTOXOUG TNG oUyxpovng TexvoAloyiag. Ta uAikd autd mou ovouddovral
uTePaywylpa Kat Bpiokovratl jdn oto otddio Tng avdrtuéng, 6a anoteAéoouv Uia aro TIG
MEYAAUTEPEG TEXVOAOYIKEG EMAVAOTACELG TWV EMEPXOMUEVWV JEKAETIWV.

ApxEQ AeiToupyiag Kal KATAOKEUN TWV BACIKWV UNXAVIOUWV TWV OPYAVWV NAEKTPIKWV
HETPROEWV

Ma ™ PETPNOM TWV NAEKTPIKWY PEYEBWY, Xpnaoiuorolouvtal dideopa dpyava, Onwg
eival To BOATOHETPO Yl TNV TACN, TO AUTIEPOHUETPO YIA TO PEUNA, TO WHOHMETPO Yyla TNV
avtiotaon k.Am. KdBe dpyavo anoteleital and 1o Bactkd ToU NAEKTPOTEXVIKO UNXAVIOUO,
0 OTo(0G HUETATPEMEL TNV NAEKTPLKA EVEPYELQ TOU UETPOUUEVOU UEYEBOUG OE UNXAVIKNA
EVEPYELA OTPOPNG 1] MeTaTOMONG evOg KivnTou pépoug Tou. Mepikol unxaviouoi, ot ornoi-
Ol €£XOUV TIEPLOPLOUEVT] XPT|OM METATPETIOUV TN BEPUIKT] EVEPYELA TOU UETPOUEVOU HEYE-
Boug og oTPOPN] 1] METATOTILON TOU KIvNToU TOUG HEPOUG.
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Kartnyopieg unxaviopwv Bacikwv opyavwyv

AvAloya e TNV apxr autrig TG LETATPOTNG, Ol UETPNOELG EMOUEVWG KAl Ta dpyava,
dlalpouvTal OTIC TIAPAKATW BACIKES KATNYOPIES:

® MayvnTonAeKTPIKOI UNXaviooi.
H Aettoupyia Toug otnpicetal otig duvApelg TIou ackouvTal HETAEU LOVIMWY HayvnTwyV
KAl PEUMATOPOPWV aywywv. Kivntd PEPog Tou pnxaviopou unopel va eivat 16co o
PEUMATOPOPOG aywyog, 000 KAl O MOVILOG HayviTNG. ZuvnBwg Kivntdg eival o peupa-
TOPOPOG aywyodgq, 0 ornoiog €xel pop®nr] evog nmAatciou (rmviou), yU' autd kat To épyavo
ovouddetatl kivntou TmAaloiou.

® HAeKTpOpayvNTIKOI HNXAVICHOI.
H Aertoupyia toug otnpifetal otnv enidpacn Tou payvntikou mnediou evog otabepou
ninviou ¢’ éva ownpopayvnTikd UANIKO, TIou Bpioketal péoa oto payvntikod medio tou
rinviou kat eivatl To KvnNtd HEPOG TOU PNXAVIOUOU PETPNONG.

® HAekTPOSUVANIKOI HNXaVIOHOI.

2’ autouq avarrtuooovtal duvdauelg PeTa&u dUo peupatoPpOpwy TAAICIwY (Nviwv),
and ta oroia 1o €va eivat otabepd Kal To AAO KivnTto.

® Emaywyikoi pnxaviopoi.
Edw xpnotuorololvtal duo 1 neploadtepa (ouvrnbwg dUo) akivnta nnvia, ou Tpogo-
dotouvtal pe evaA\aooduevo pelpa kat dnpoupyolv oTPEPOUEVO UayVNTIKG Tedio.
To nedio autd emdpd o’ éva dioko, ou eival Kal To KvnTd HEPOG TOU UNXAVIOUOU.

® OEPUIKOI PNXAVICHOI.

H Aettoupyia Toug otnpiletal otnv EKUETANEUON TNG YPAUUIKNAG SIACTOANG TIOU EUPA-
viCetal 0’ éva peTalko vrua, Bepuatvopevo amnd tn por) PeUNATOG.

e HAekTpOOTATIKOI PNXAVIOHOI.
H Aettoupyia Toug otnpiletal otig duvApelg tou avarntuooovTal PHETAEU TwV OTIAMOUWY
POPTIOUEVOU TIUKVWTT). MNMapakdtw 6’ aoxoAnboupe Pe TIG APXEQ KATAOKEUNG Kal AEL-
Toupyiag Twv BaoIKWV NAEKTPIKWY OPYAVWV UETPHOEWV.

ApxEq AeiToupyiag Kal KATAOKEUNG BACIKWV OpyAvwY

e MayvnTonAekTpika épyava fj Opyava mAaiciou
H didta&n Twv dlagpdpwv eEQPTNUATWY TOU pNXaviopou gaivetal oty eikova 5.1. ZTo pa-

YVNTIKO TIESIO £VOG POVIOU AYVAT, TOU OTIOI0OU OL TIOAOL £X0UV SLaoPPwOel KATAANAQ,
TornoBeteiTal évag KUAVOPOG arnd HaAakod aidnpo, Tiou TiPoopIideTal yia T CUYKEVTPWON)
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TWV MAYVNTIKWV YPAMMWY TOU MEdIoU. ZTO XWPO METAEU TOU KUAIVOPOU Kal TwV TOAWV
TOU UOVIOU payvrTn Jnopel va Kiveital €éva eAappd aAouuLveEVIo TTAAICL0, emdvw OTO
omoio €xel TuAixtel éva mnvio and povwuévo oupua. 2tov Agova MePLOTPOPriG TOU
MAQLolou OTeEPEWVETAL 1 EVOEIKTIKY) BEAOVA TOU pnxXaviopou Kat To avtifapo yla tnv
loootdbuion g BeAdvag. (ek. 5.1).

r!l f
|l1|| JFI'IU;'(”“/

\ b

Ewdva 5.1
MayvntonAektpikd dpyavo 1 6pyavo nAatoiou

MeTta&U tou d€ova Kat ToU akivnTou UEPOUG TOU UNXAvIoHoU OTEPEWVOVTAL AETTTA OTIEL-
poeldr] eAaTrpLa, ToU enavapepouv tn BeAdva oto undév Tng KApakag, Uotepa and
KABe pETpNnoN kal akOun cuvd€ouv TO TNvio Tou NMAaloiou e To eEWTEPIKO KUKAWUQA
(akpodékteg Tnviou). TEAOG N Bida 0TO KEVTPO KATW ard TNV KA{(LUAKA ETUTPETIEL TO |N)-
devIouod Tou opydvou, dtav 1 €voelEn Tou undevadg sivat Aabepévn. H évdel&én tou ua-
yvntonAektpikol opydvou eival kateuBeiav avAdloyn Tpog Tnv €viaon Tou PeUNaToq
nou dlappéel To mmvio. H duvaun F, mou aokel To nmedio otoug aywyoug Tou matoiou,
untoAoyiCetal and to vopo tou AarnAdg (Laplace) kat sivat:

Auvaun F=B - | - L - n, értou B n payvntikn enaywyn oto didkevo Tou agpa, | n évraon
Tou pelpartog Tou dlappEgel To mnvio, L To evepyd Urkog Twv aywywv, dnAadn To unf-
KOG Tou TMAALoiou Kal n 0 aptBudg omelpwv Tou mnviou. H porm otpéyng tou {elyouq
Twv duvdapewy, Iou avartuooovtal ato TAaiolo, divetatl arnd tn ox€on:

Por) duvduewv M=2F - d/2

‘Onou d n ddueTpog (to MAATog) Tou TAalciou. H porr otpe€yng M avtiotabpiletal
and v avtiBetn porr) M" ou avantUooouv TA EMAVATATIKA EAATNPLA KAl TIou eival
avAAoyn Tng ywviag otpognig a.

‘Otav 10 MAaiolo .ooppormoel, Téte Ba €xoupe M = M', kat M-M'=0.

e EuaioOnoia Tou opydvou oTo peupa
H ywvia otpoprig Tou delktn eival avdAoyn Tou peuuatog rou To dlappégel. To dpyavo
elval euaiobnro, dtav éva pikpd pelpa dnuoupyel peydAn ywvia otpo®ng g BeAdvag

Tou. Av To TTAQIO10 TTAPOUCIAZEL QVTIOTAOT OTOUG OKPOJEKTEG TOU OPYAVOU Kal dlappEe-
Tal he peupa | téte unopel va epappoabel peylotn tdon V=R-1, érou | to pelpa g pEYL-
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oG andékAlong TG BeAdvag Kat autd ovopdleTal eualodnaia Tou opydvou otnv Tdon.
Ma TNV Kataokeur TETOWV OpYAvVWY HE MEYAAN eualioBnoia xpnotuormolouvrtatl loxupol
Mayvrteg, evw Aaupdvetal mpdvola yia tnv eEAATTwon Twv TPRWV.

Ta payvnTonAekTpikd dpyava €xouv TIOANKATNTA Kal YL autd Xpnoluorololvtal dueca
yla TN hé€tpnon uévo ouvexoug pelpatog. Mmopouv va xpnaotuonoinbouy yia JeTpnon
eVAAAOOOUEVOU PEUNATOG, av TO pelua autd Petatpanel oe ouvexeg ue Tn Bonbela
avopBwtn. Ta dpyava e avopbwTeg eEetdlovtal e AN B€an.

e HAekTpopayvnTikd opyava

H apxr Kataokeunq Twv opyAvwy autwv gaivetat otnv eikova 5.2. Baoikd toug e€ap-
TAuata eival To invio (1), o paAakdg oidnpog (2) ou eival otepewévog oTov dgova
(8) kat propel va "BubiCetal" oto eocwTtePkd ToU TMVviou Kat 1) evOEIKTIKY BeAdva. Ta
Opyava ovoudZovtal kat Bubiléuevou uprjva.

HAekTpopayvnTiké épyavo R Bubilopévou nmuprva. Me t diEAeuon pelpatog and To
nnvio, o oidnpPog EAKETAL TIPOG TO ECWTEPLKO TOU TINVIOU, TIPOKAAWVTAG TN OTPOPY] TOU
d&&ova kal Tng BeAdvag mou eival otepewpévn 0” autdv. H ywvia otpopnigq eEaptdral
anod Tn HayvnTIKr por Iou avartuooel To peUua otny ePLEAEN Tou mnviou. H BeAdva
eMOTPEPEL 0TO UNJEV TNG KApakag pe Tn BoriBela emavartatikou eAatnpiou.

O palakdg oidnpog EAKETAL TTAVTOTE TIPOG TO ECWTEPIKO TOU Tnviou, aveEdptnta and
N popdA Tou peUPATOG ToU To dlappéel. Emouévwg 1o dpyavo eival KatdAAnAo yia
METPNOT TOOO CUVEXWV, 600 Kal EVAAAACOOUEVWV PEUHATWV.

Ewdva 5.2 HAektpouayvntikd épyavo

Ta épyava BubL{ouevou mupriva £Xouv anAni Kataokeur) kat eivat KatdAnAa yia Blopun-
XQVLKT Xpriomn, enetdr] B€Aouv peydAa peuuata yia va dwoouv evoeiEelg.

e HAekTpoduvapika opyava
H Aetroupyia Twv nAekTpoduvaulkwyv opydvwyv otnpifetat otnv avartuén duvAuewv
METAEU payvnTikwv mediwv, mou mpogpxovtal and duo peupatopdpa mnvia. To &va
ninvio eivat akivnto, evw 1O deUTEPO UMOPEL va Kiveltal HEoa OTo PayvnTiko Tedio Tou
TIPWTOU. 2TO KIvNTO Tinvio otepewveTal Kat 1 BeAdva Tou opydvou.

O1 nAekTpoduvaptkol unxaviouol €xouv peyaluTtepn eualodnoia and Toug NAEKTPOA-
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YVNTIKOUG Kal Urnopouv va XPNoLHoTomnBoUv yia TNV KATAOKEUT] AUMEPOUETPWY, BOA-
TOMETPWV Kal BATTOUETPWY, YA UETPNOELG TOOO OTO CUVEXEG, 000 KAl OTO EVAANACTO-
pevo peuua. Ztnv eikéva 5.3 gaivovtatl ot Tpdrotl ouvdeong Twv Mnviwv Tou opyAvou
TIPOKEIUEVOU VA AEITOUPYNOEL, QVTIOTOLXA WG AUTEPOUETPO, BOATOUETPO Kal BaATTOuE-

TpPO.

T

()

Ewova 5.7.1. y Zuvdeon nnviwv nAektpoduvaulkou opydvou yia tn AEltoupyia Tou wg

QUITEPOBUETPO (a), BoATAuETPO (B) KAl BATTOUETPO (Y).

Katd ) Aettoupyia Tou opydvou wg aumePOPETPO, Ta dUo mmvia napepBailovtal e
oelpd 0To KUKAWUA, VW, WG BOATONETPO ocuvdEovTal TTapdAnAa. Katd t Aettoupyia
wg BattdueTpo, To akivnto mnvio pe TIg Atydtepeg omeipeq ouvdEeTal e gelpd OTo
KUKAwpA kat ovouddetal mnvio pevpatog. To kivntd nnvio cuvdgetal mapAdAAnAa kat
ovouddetal invio Tdong. ZInv teAeutaia autn nepinmTwon, n ponr oTpeYng eivat ava-
AOYN HE TO YIVOUEVO TWV PEUNATWY TWV dUO TNviwv.

¢ Emaywyikd dpyava

Ta enaywylkd dpyava €xouv, onwg eimape, dUo akivnta nnvia rmou Tpo@odotouvtal e
evaAQoooueVo pelpa Kal oxnuatiCouv otpe@ouevo payvntiko nedio. To nedio autd

HAektpopavyrtng Tdoewg

- Mnxaviopog

anapLeunTh

Mayvritng

Alokog and
aloupivio

_ By B

Wh
nsza

JOl0

——d ¥

JupBoAkr) oxediaon
pETENT

Tpopoddtnon U

f

Katavahwtg

Onuoupyel divoppelata aTo Kivn-
16 UEPOG Tou opydvou, Tou eival o
dlokog A otnv ewkéva 5.4. Meta&u
TWV PEUMATWV AQUTWV KAl TOU OTPE-
@OueVOU payvnTikou mediou ava-
mtuooovtat  duvdpelg LAPLACE
TOU TIPOKaAOUvV oTpo®r) Tou Oi-
OKOU.

Ewkdva 5.4
Enaywykd dpyavo
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HAEKTPOAOTIKO EPIFTAXTHPIO

To otpepduevo payvntiko nedio oxnuatietal and Toug duo nAektpouayviteg H-1 kat
H-2, Twv omoiwv ol mepleli&elg dappéovtal and peUpaTa mou JaPEPOUV OTn PpAaon
Katd 90°. H dtapopd @dong twv 90° dnuoupyeital wg €ENG: O nAektpopayvrtng H-2
€xel €va Peyalo dlAdkevo agpa Kat yU' autd n autenaywyr) Tou Tnviou Tou (rnvio peu-
patog) eivat oAU pikpery. ‘ETol mpakTikd To peUa CUUTIMTEL WG TIPOG TN ¢Aon He TNV
Tdon. O nAektpouayvAtng H-1 €xel oAU kP didkevo agpa kat yU' auto n autenayw-
Y1} Tou mnviou Tou (mnvio Tdong) eival MOAU peydAAn. Emouévwg 1o peldua o’ autd 1o
nnvio dla@Epel Paoikd wg TPog TNV Tdom, oxedov 90°.

Ta enaywykd épyava XEnoworolouvtal HOVo wg PETPNTES EVEPYEIQSG EVAAACOOUEVOU
peuuarog. H porm otpéwng tou diokou Tou eival arnd aloupivio, eivat avéoyn mpog v
TIPAYMATIKY] LOXU TOU EVOANACTOWEVOU PEUNATOG. ZToV B10 SloKo avarrtUuooeTal KAt jia deu-
TEEN avTiBe™ POorT, TTIOU TIPOEPXETAL ard TN SPAOT TOU POVIIOU payviTn (1) emdvw ota di-
voppeuuara. H avtiBem autr| porm) eivat avdAoyn g TaxUmnTag nePLoTPoPrq Tou diokou.

® Ogpuika opyava

H apxn) kataokeung evog TETOloU opyAvou Paivetat otny elkéva 5.5. MeTa&u Twv akpo-
dektwv A Kal B eival tevtwuévo éva peTaAAko vrua (1), ouvrnBwg and dpyupo 1} AeUKO-
XPUoo. 210 onpueio K Tou HETAAIKOU VIUATOG IPOCOEVETAL Eva AANO UETAANIKO Vi ua
(2), To omoio, apou mepdoel and Tnv Tpoxakia T, KATaAryel 0TO AKPO Tou eAatnpiou
(€). To A\\O dkpo Tou eAatnpiou eival oTEPEWUEVO OTO AKIVNTO LEPOG TOU OPYAVOU.

Ewdva 5.5
Apxn kataokeurg Beplikou opydvou

‘Otav and 10 dpyavo mepvdel pedpa, To VAua BepuaiveTal Kat
dlaocTéN\eTal, omdTe TO WNKOG Tou peyahwvel. H au&nom tou
MNKoug Tpokalel T dpdon tou ehatnpiou, ondte To vijua (2)
otpéPel TNV Tpoxalia pog ta de€ld kal Tautdxpova Tt BeAdva Tou opydvou, Tou eival
oTEPEWMEVN OTNV TPoXaAia. H BgpudtnTa ou avarrtUooeTal 0To PETAAIKO vrjua sival
avda\oyn Tpog v avtiotaon tou viuarog (R) kat To TeTpdywvo Tou pedpatog (R - 1). Av
o€ AdBoupe unoyn tn METABOAY) TNG AQVTIOTAONG TOU VIATOG UE TN BEpUoKpaaia, Jro-
poupe va Touue OTL N BepudTNTA, TIOU avartUooeTal OTO VA, eival ava\oyn Povo Tipog
TO TETPAYWVO TOoU peupatog. Emouévwg n kKAuaka evaeiEewv Twv BEPUIKWY 0pyAvwy dev
eival ypappikry aAA avaAoyn e TV KAUAKa ToU TETPAYWVOU NG evidoews. Emedn n
avarttuoodpevn Bepudtnra dev eEaptdral and tn popd Tou PeUPATOG, Ta BePUIKA Op-
yava AeltoupyoUV OTO OUVEXEG KAl 0TO eVAAACTTOUEVO PeUlIA, TOU OToiou deixvouv TNV
evepyo Tipn.

Eniong, enedr) To vijua napouctddel aueAntéa autenaywyn, ol evdel&elg Tou opydvou
eival aveEdptnTeg TNg ouxvotnTag o€ UeydAa opta. To yeyovdg autod eEnyel tnv eupeia
XPNOoMoinon Twv BepuIKWV 0pyAvwy yia Tn PETPNON EVAAACTOUEVWV PEUNATWV
UPnAng ouxvotnTag.

Ta BepIKA aunePOUETPA, OMWG KAl OAQ TA AUMEPOUETPA, UMOPOUV va UETATPATIOUV
o€ BoAtduetpa. Me to 6épa autd 8’ aoxoAnboupe apydtepa.
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‘Acknon 5
METPHZH HAEKTPIKHZ TAZHZ

A. OEQPHTIKO MEPOZ

Cevika

Ma va eiuaote kavol va mPayuatonoloupe TIG UETPNOELSG TIOU ava@EPOVTAl OTO Ke-
¢AAalo auto, eival anapaitnTo va €XOUE OPLOUEVEG BEWPNTIKES YVWOELG, TIG OTIOIEG Ol
pHabnTég mpénel va avalntrioouv ota avtiotowxa padnuata g HAEKTPOTEXNIAZ.

To épyavo Tou xpnoyiomnoleital yia In peTpnon g nA. Tdong eivat To BOATOHETPO.

To BoAtdpeTpo amnoteAeital and €va Bactkd dpyavo and Toug TUMOUG TIOU avVAPEPALE
naparndvw. To Baocikd dpyavo cuvdéetal oe oelpd Le eldIkEG avtioTdoelg (Resistors), mou
ol TIHEG Toug eival avAloyeq He TIG KAIMAKEG METPNONG TIOU TIPOKELTAL VA XPNOLOTION -
OoupE (ZX. 5.6)
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(0x 5.6)
2uvdeauoloyia Baotkou opydvou ue avtiotaon oeypdg (resistors)

Movdda petprioewqg TNG TAoNg eival To YvwoTtd BoATt (oUuBoAo V) Kal ylia va oxnua-
Tlooupe pia 1O€a Tou peyEBoug Tou BOAT avapepouue OTL: Ta GoPNTA PAdOPWVA Kal
Ol AAAEG POPNTEG MIKPEG NAEKTPIKEG CUOKEUEG YA TN AElToupyia Toug XPnoLuoTolouV
nny&g ue téon 1,5V, 3V, 4,5V, 9V. 2Ztoug MOAOUG TWV CUCCWPEEUTWV (unatapieq) twv
QUTOKIVATWY avarrtuooetal Taon 6V, 12V kat 24V. ZT1g kepaieg Twv padloPpwvwy Kal TwV
TNAEOPATEWY 1N NAEKTPLKN TAoN elval TG Td&ewg 100uV. O PWTIOUOG KAl Ol NAEKTPIKEG
OIKIOKEG OUOKEUEG AEITOUPYOUV e Tdon 230V rj 400V.

H petapopd Tng nAeKTPLKN G evépyelag oto EBvikd HAektpikd Zuotnua (AEH) yivetal on)-
pepa pe nAekTpikr) Tdon 150 KV kat 380 KV. H ouvdeon Tou BOATOUETPOU O €va KUKAWUA
AMACEL Ta XAPAKINPLOTIKA AEITOUPYIOG TOU KUKAWMATOG, emeldr] MapdAAnAa otnv avti-
OTAOT TOU KUKAWHATOG CUVOEETAL KAL 1] ECWTEPIKY) avTioTtaon Tou opydvou. Autd €xel wg
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HAEKTPOAOTIKO EPIFTAXTHPIO

QAMOTEAECUA VA KUKAOPOPEL TO avaykaio peudua yia tn SIEyepOon ToU unxaviouou Tou opyad-
VOU UETPNONG KAl KATA CUVETIELA VA EAATTWVETAL N €VTAOT TOU PeUUATOG, TIOU JLAPPEEL TO
OTOLXE(0 TOU KUKAWMATOG Kal £TOL 1) TAON va tapouatdaletal UKPATeEN ard TNV MPAyUATIKY
™G Tr). To opdAua autd Tng HeEtpnong e€aptdrtal and TV T Onwg AEUE TNG E0WTEPL-
KNG avtiotaong Tou BoATouETPOoU. Ta ouvnBilopéva BOATONETPA TTAPOUCIAlOUV ECWTEPIKN)
avtiotaon TouAdxiotov O€ka PoPEG HEYAAUTEPN ard TNV avtiotaon ou napalAnAiletal ki
€101 TO OQAAUQ elval LUIKPO, OO0V dlappeovTal OXETIKA and UKpd pelpata.

Ta BoAtduetpa PeTpAve avaloya e Tov TUTIO TOU BActkoU TOUG OpYAvoU CUVEXT] Kal
evalaooduevn TAom. Av TO BOATOUETPO TMPOKELTAL VA UETPT)OEL OUVEXT] TAOT), TIPETIEL
va PEOVTIOOUE VA CUUTITTEL N TTOAKATNTA TOU opydvou va ouvdebel To (+) ouv Tou
opydvou pe To (+) NG MMyng, Onwg To ARV (-) TOU OpyAvou He TO ANV (-) TNG TINYNG.
Av oupBei To avtiBeTo To Opyavo pnopel va kataoTpagei, eneldn n evOeElKTIKY BeAdva Ba
KvnBel avtiBeta (0x 5.7).

(0x 5.7)

el
~/

Ra
Nna 1o Adéyo autd ota dpyava

TIOU PETPOUV ouvexr MeYEDN, Katd
. | - Kavova o BeTIKOG aKPOJEKTNG ToU
| | opYAvou EXEL XPWHA KOKKIVO Kal O
apPVNTIKOG aKPOJEKTNG Uaupo.

R

AveEdptnta and autd Suwg Ba TPEMEL MAVTOTE Va EAEYXOUE TNV MONKAOTNTA TOU Op-
ydvou yla va ano@elyovtal dUcAPEOTA AMOTEAETUATA (KATAOTPOPT] OPYAVOU K.ATL.).

‘Otav B€Noupe va PETPNOOUKE EVAANATOONEVN TAOT, 1 TIOAIKOTNTA TOU OPpYAvoU Jev
naiel kavéva poAo, apkel va emAEEOUUE TNV KATAANNAN KAlpaka Tou avtioTtolxel otnv
TIEPLOXT) TNG EVAANACOONEVNG TAONG HE TOV AVAAOYO HETAYWYEA KA(LaKAG.

‘Otav B€AoUE va UETPI)OOUE TAOT AYVWOTOU peyEBoug, owaoto elval va Eekivaue nd-
VIOTE [e TN peyalutepn KA{Uaka va kateBaivoupe Tpog TIg KPOTEPEG YA VA UnV Kata-
OTPEYOUE TO Opyavo. AKOUN TPETIEL VA EXOUE UTIOYN HAG, OTaV JETPALE UE OPYAVO LE
TIOMANAEG KAHAKEG, TO OUVTEAEOTN KAIMOKAG Kat TNV arnodkAlon Tng BeAdvag yla va pnv
KAvoupe AABog oToug UMOAOYLOMOUG. AnAadr n Tur Tou peyEBoug eival 0 CUVTEAEOTNG
KA(pakag X v €voelEn g BeAdvag 1.X. 0 ouvteAeoTg kKAipakag eival 5 kat n €voelgn
™G BeAdvag Bpioketal oto 11 TNG KAipakag Kat emopévwg n Tiun Ba eivat 5 x 11 = 55V.
To BoAtdpeTpo dtav peTpdel evVaANaATOOUEVO PEYEDOG pag delxvel TNV evepyod TIUNA TOU
eVOANAOOTOUEVOU PEYEBOUG.

‘Opyava yia Tn p€Tpnon TnG Tdoewg - Odnyieg yia Tn Xprion Toug
® BoATOpeTpa oTpeNTOU MAGICIOU e HOVIHO HayVATH.

Ta BoAtdpeTpa autd PeTpdve POVo ouvexn TAon Kat n KAipakd toug eival opoldpoppa
dlapepévn (YPapukr) kKAipaka). O évag akpodEKNg Toug €xel To aUpBoAo (+). Otav npod-
KELTAL VA TA GUVOEOOUE OTO KUKAWA TIPETIEL VA EAEYXOULE TIAVTOTE TNV MOAKSTNTA TOUG.
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® BoAtdpeTpa KivnToU 1 BuBIlOpevou o131 pou.

Ta épyava autd petpdve ouvexn kal evaAacooduevn Tdon. H kAiuakd toug dev eival
ouoduoppa dlalpepévn, ald Katd tnv KAipaka Tou TeTpaywvou. Katd tn ouvdeon
TOUG O€ NAEKTPIKO KUKAWMA O XpelAleTal va EAEYXOULE TNV TTOAIKOTNTA TOUG.

® BoATOpeTpa NAEKTPOSUVAHIKA

Ta épyava autd €xouv ta dla eEWTEPIKA XAPAKTNPELOTIKA e Ta BOATOMETPA KivnToU
adnpou.

® OgpHIKA BOATOHETPO

Ta Bepuikd BOATOUETPA €XOUV KAl AUTA Ta (Ola eEWTEPIKA XAPAKTNPELOTIKA e TA BOA-
TéuETPA KivnToU odrjpou. Eival dpyava katdAAnAa yia In Pétpnon evaANaooduevng

Tdong uPnAng ouxvotTnTag.
e Wnoeiakd BoATopeTpa

Xpnoiuornotouvtal yla tn JETPNom NAEKTPIKWY TAoswy eupeiag meploxng and pV pExpL
KV. Ta anoteAéopata Twv PETPrjoewv napouacidlovtal apteuntikd ae 086vn. H apxn
Aettoupyiag Toug otnpileTal oTo va PHETATPEMOUV TA OTATA TIOU TIPOKELTAL VA ETP-
gouv oe PnPlakég evdeiEelg. ‘ONot ot TUToL TwV BOATONETPWY TIOU avapEpinkav napa-
MAvVw Yla va AETOUPYTO0UV TIPETEL VA AropPOPrioouV and To KUKAWUA aTo oroio 8a
ouvdeBouv kdmola MoodTnTa NAEKTPIKNG evépyelag. AnAadn yia va dieyepbel o evdel-
KTIKOG TOUG HNXavioudg xpetdletal kdmola toodtnta evépyelag. Ooo uikpdtepn eival
n evépyela nou dleyeipel To BoATOUETPO TOTO PeyalUtepn eival n euaigbnoia tou. Ta
BoATduETPA TIOU MAPOUGCIAZOUV HEYAAN ECWTEPLKA AvTiOTAON EMITUYXAVOUV TILO aKPEL-
Belg petprioelg. Autd oupBaivel yiati n ouvdeon Toug 0To KUKAWUA aANOLwVeL AlyOTEPO
Ta oTolxela Tou KUKAwaTog. Eival yvwotd 61t n nAektpikn Tdon napouctdletal ndvra
peTa&u duo onuelwv og éva NAekTPIkO KUKAwUa (oX. 5.8). Emouévwg yia va xpnotuo-
TIOI)O0ULE TO BOATOUETPO TIPETEL VA TO CUVOECOUE OTA AKPA UIAG NAEKTPIKNG KATA-
vAAwong 1} otoug OAOUG piag INyng 1 akOun kat LeTa&u dUo onueiwv Tou Bpiokovtal
oe dlapopd duvauikoU. MoTE de JlakOTToupE TO KUKAWKA Yyia va TapeUBAloupe ToO
BoAtduetpo. H dlapopd duvauikou ota dUo Tou dkpa Ba eival undév. Zta MapakdaTw
oxnuata gaivovtal cUVOETELG TWV BOATOUETPWY 0€ NAEKTPIKO KUKAWA.

R L
— s
S R‘ O,

—l
1 o=

I‘(:)‘| (0x 5.8)

(@) B ) 2UvOEDelG BOATOUETPWY OE
NAEKTPIKO KUKAWUQ)




HAEKTPOAOTIKO EPIFTAXTHPIO

B. MPAKTIKO MEPOX
a) AmapaitnTa opyava Kai OUCKEUEG

1. BoAtouetpa Z.P kat E.P. dlapdpwv tunwv

2. HAektpikd otoxeia 1,5V, 3V, 4,5V

3. TpopOodOTIKG pe dLAPOopPEG TATELG

4. Mvakida yia dldpopeg ouVOETOAOYIEG TWV OPYAVWV

B) EkTéAeon epyaciag

1. Mapatnpenote Ta XapaKTNELOTIKA Twv dlapépwv BoATouETpwy, TTou Ba cgag doBouv
OTO £PYAOTNPLO Kal EeXxwpPIloTe TOV TUTIO TIOU AVIKEL TO KABEva.

2. Mapatnpnote TIG KAUAKES TWV BOATOUETPWY KAl VA AVAPEPETE O€ TOlA TIEPLOXN] TA-
oewq elval KATAAANAO yla PeTprioelg. Amd TIG MAPATNPENOEIS 0AG CUUMANPWOTE TOV
TIAPAKATW TIiVaKA ArOTEAETUATWY .

MINAKAZ ANOTEAEZMATQN

a/a | Turol BOATOUETPpWY KAdon EAaxom raon Meyiom raon
TIOU PETPAVE TIOU PETPAVE
1
2
3

3. AloAEETE KABE POoPA TOV KATANNAO TUTIO BOATOUETPOU YIA VA UETPTOETE:
a) TNV TAon TwV NA. OTOIXEIWV KAl CUCOWPEUTWV TIOU €XeTE TN dldbeom oag
B) Tnv TAON TOU dIKTUOU PWTIOMOU TG AEH

4. Arté Tn ouokeun Tou TPoPodoTikou petpnrote Taoelg A.C kat D.C tng td€ewg Twv 40V.
Awote oxNUATiKA o€ KABE TEPIMTTWON TO KUKAWA TNG METPNOEWS, OUVOEDTE TO BOATOE-
TPO, eAéyETE TN OUVOETOAOYIQ KAl TIPAYATOTIOW|OTE TIQ METPNOELG OaG.
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4. >Zag didetal To KUKAwHa Tou oxruatog (ox 5.9).

R1 Rz

o
(o]

e

(0x 5.9)

Zuvdéate dladoxIkd To KatdAnAo BoAtduetpo ata onueia (A, B), (B, IN), (I, A) Tou Ku-
KAWPATOG. e KABe mepinmTwon oxedldote TO KUKAWUA TNG ouvdeooloyiag rou KAvarte.

MpayuaToroloTe TIG METPNOELG KAl ONMUENOTE TIG evOElEEIq TOU BOATOUETPOU OTO Te-
TPAdL6 oag. EEnyriote kat dikaloAoyrote TV EvOeELEN TOU BOATOUETPOU OTa onpeia B kau I

r. ASIOANOI'HzZH
270 TEAOG auTng TNG Aoknong Ba mpErmel va yvwpilete kal va lobe kavol va:

1. EmuA€yeTe TO KATAANAO BOATOUETPO TIOU TIPOKELTAL VA XPNOLUOTIOOETE Ao Ta Xapa-
KTNPLOTIKA TOu, TIou avaypd@ovtal otnVv KAlpaka Tou opydvou

2. Alakpivete Ta onpeia ou €xouv TAon (dtagopd duvapikou)

3. AlaBdlete TIg evdei&elg amd TIQ KAUAKES TWV OPYAVWV.
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‘Aoknon 6

METPHZH ENTAZEQZ HAEKTPIKOY PEYMATOZ

A. OEQPHTIKO MEPOZX
Cevika

To dpyavo, Mou XPENOLUOTIOOUE Yia TN METPNON NG €vIaong Tou NAEKTPIKoU pelpa-
TOG eival To aurePOPETPO. To aunePOUETPO aroTteAeital kat autd and To Bacikd dpyavo
and Toug TUTIOUG TIOU avapEPApE ae Tiponyoupevn evotnta. To Baoikd épyavo onwg Kat
0TO BOATOPETPO cuvdgeTal MApANNAa e edIkég avtiotdoelg (shunt) ou ol TIUEG TOug
elvalr avdAoyeg e TIG KAMOKEG METPNOEWG TIOU Xpnotuonojoaue (ox 2.15). Movada pe-
TPNONG TNG evtdoewq eival To Aunép aUuBoAo (A) Kal yla va OXNUATICoOUUE [ia 1O€a Tou
MeYEBOUG Tou AUTEP avapEPOUE OTL:

® Ao uia Aduna ¢wTtiopou mepvdel Evtaon nA. peUUATOG HEPIKA DEKATA TOU AUTEP.

® ‘Evag Beppocipwvag OIKIAKNG XProewg Katd tn Asttoupyia tou anoppopd nA. peu-
pa evtdoswg TNG TA&ewg 15-20A. And ToV NAEKTPIKO KvnTrpa Twv TPOAEL arnoppopd
gvtaon g Ta&ewq Twv 100A, evdd pia UPIKAULWYVOG I pa Baptd Blopnxavia Aettoupyel
ME évtaom pelpatog HePkWV KA (XINAdeg aumeép).

H oUvdeon Tou aunepOUETPOU O’ €va KUKAWHA aAAAZEL TA XaPAaKTNPLOTIKA Asttoupyiag
TOU KUKAWMATOG EMELDN O€ TELPA UE TNV AVTIOTAOT) TOU KUKAWUATOG CUVOEETAL KAL N E0W-
TEPLKN) avtioTtaomn tou opydvou. ‘ETol ) OAIKr] avTioTaon Tou KUKAWPATOG auEdveTal Kat
n évraon Tou peupatog ou deixvel To Opyavo sival pikpdTepn arnd TNV MEAYUATIKY] TOU
. MNa va neplopifetal To opdipa autd, Ta aunepOuUeTpa kartackeuddovral pe napa
TIOAU HIKPY] E0WTEPIKNA avTioTaon. To AuMEPOUETPO TUVOEETAL TTAVTOTE OE OLlPd e TNV
avtiotaon tng onoiag BEAOUNE va PETPH)OOUME TNV €vTaon Tou peuuarog. NMPOZOXH,
av TO QUMEPOPETPO ouvdebel mapdAnAa oe pia avtiotaon kat TpoPodotnel ue tdon,
TO Opyavo KataoTpEPeTal, enedn dEpxeTal and To Opyavo oxedov €va ueydho peuua
"BpaxuKUKAWOeWG". KaAd Aortdv sival va eAéyxetal nj ouvdeopoAoyia mpiv To KUKAWUA
TPOoPOodoTNOEl pe Tdom. Ta aunePOUETPA HETPAVE, avAAOYA [E ToV TUTTIO Tou Bacikou op-
yAvou Tou xpnouJoroleital o’ autd, cuvexr Kat evVaANACTOOEVN €vTaon peuuatog. Av TO
QUIEPOUETPO TIPETIEL VA LETPY)OEL CUVEXT] EVTAOT), TIPEMEL VA PPOVTICOUE VA CUUTTITTTEL
N MOAKKOTNTA TOU 0PYAVOU JE TNV TIOAKATNTA TOU KUKAWUATOG, dnAadn To (+) ouv Tou
opydvou va ouvdeBE( e TO (+) TUV TOU KUKAWMATOG KAL TO (-) TIANV e TO (-) MAnv. Eneidn
N €vTaom Tou NAEKTPIKOU peUAToq og OAA Ta onueia Tou KUKAWATOG eival idla dev €xel
onuacia og nola B€0n Tou KUKAWPATOG Ba yivel n Slakorn yla Tnv MapeBoAr] Tou aure-
poueTpou. Onwaodnnote OUwg, dtav MPOKeLTaL va UVOETOUE O NAEKTPIKGO KUKAWUA TO
QUIEPOUETPO TIPETEL VA EXOME UTIOYN MAG:

® Tnv MOAIKOTNTA TOU AUMEPOPETPOU OTAV TO NAEKTPIKO peUpa elval CUVEXEG Kal TO Op-
yavo Kivntou mnviou.

® ‘O1L Ta QUMEPOPETPA e KIVNTO TINVIO XENOoTolouvTal HOVO OTO OUVEXEQ peUla.
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® ‘OtL n TYr) Tou nAeKTpIKOU PEUUATOG, TIOU LETPALE, TIPETEL Va TIEPINaPBAveTal TiEpiTIou
ota 2/3 TG KANaKAG TOU QUIMEPOUETPOU.

® Na BeBaiwboupe OTL TO AuMePOUETPO EXEL OUVDEDEL 0 Telpd e TNV NAEKTPLKY) KaTavad-
Awor, TNG onoiag BEAouE va PETPHIOOUE TNV €vIaan.

B.MPAKTIKO MEPOX
a) AmmapaitnTa épyava Kai GUOKEUEG yia TNV EKTEAEON TNG AoKnong givai:

1. Tpia dlapopeTikoU TUTIOU AUMEPOUETPA

2. TpoPOJSOTIKO e TIOANATIAEG TTIAPOXESG TACEWG

3. Mwakida yla tig ouvdeTOAOYIEG TWV OPYAVWV

4. YAIKA yla TNV TPAyPaToToinon Twv CUVOETUOAOYLWV.

B) EktéAeon epyaciag

1. Mapatnpr|ote Ta XAPAKTNPLOTIKA TwV JAPOPwWV QUMEPOUETPWY TIoU 6a gag dwoouv
OTO €PYAOTNPL0 Kal EEXwpPIoTE 0€ OO0 TUTIO AviKEL TO KABEva Kal g TIola TIEPLOXT)
evtAoewg eival KATAAANAO yla UETPNOELS. ANO TIC TIAPATNPENOEIS 0AG CUUMANPWOTE
Tov Tivaka anoteAeoudtwy 1

MINAKAZ AMMOTEAEZMATQN 1

a/a | Turol BoATOuETPWY KAdon EAaxiom raon Meyiom raon
ToU PEeTPAve TIOU PETPAvE
1
2
3

2. AloAEETE KABE POoPA TOV KATAANAO TUTIO AUMEPOMETPOU YLA VA ETPYOETE TNV EVIAOT
NAEKTPLIKOU peUATOG KATA TN Aeltoupyia Toug ano:

e ‘Eva Aqumtripa MUPaKTWOEWS
® Mia katavdAwon pe 1oxU NG Td&ewg twv 100 W
® Mia nAekTpIKN) BeppdoTpa UIKENG LoXU0G

3. Me ta dpyava kat TI§ CUOKEUEG TIou Ba cag doBoUv OTO £PYATTNPLO VA TTPAYATOTOL-
Noete To KUKAWUA Tou oxruatog (ox 5.10).
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(0x 5.10)

Ta onueia K kat A eivatl BpaxukukAwuéva kat o dlakommng A avolktdg B€on off.

KaA€ote Tov uneUBuvo Kabnyntn yla Tov EAeyxo Tng cuvdeauoloyiag. Tpopodotriate
TO KUKAWUA PE NAEKTPIKO pelpa KAeivovtag to dlakormn A (oe 6€on ON). AlaBdote Kat
ONMEWOTE OTOV TivaKa anoTteAeOUATwWY TNV EVOELEN TOU QUMEPOUETPOU.

MINAKAZ ANOTEAEZMATQN 2

2 Uvdean aumnePOUETPOU ‘Ev3el&n aumnepdueTpOU
OTa onueia ToOU KUKAWPATOG (A)
M kat N
Kkat A

4. Apalp€oTe TO BPAXUKUKAWTAPA TOU KUKAWUATOG KAl TOTOOET0oTE OTa onueia autd
TO auMeEPOMETPO. Bpaxukukhwaote Ta onueia M kat N. Metd tov €Aeyx0 TNG OuvSETO-
Aoyiag va mpayuaTornooeTe TN METPNON OTWG TIEONYOUUEVWS KAl VA CNUELWOTE TNV
€vOELEN TOU QUMEPOPETPOU OTOV TIVAKA AMOTEAETUATWV.

5. EEnynote ylati oTIg ponyouUeveS HETPNOELG 0ag Ol evOElEELG TOU aumepOUETPOU dev
napouctdlouv dlagopd.

6. Meptypdyte ouvorTikd OTo TETPAdIO 0ag TNV OAn dladlkaoia Twv UETPNOEWV TIOU
TPAyMATOMOoLoaTe.

. AZIOAOIr'HzH

2710 TEAOG TNG ACKNONG AUTNG PEMEL va Yvwpilete kal va elote kavol va:
1. Em\€yete Katd nepimrwon Tov KAatdAANAO TUTIO QUITEQOUETPOU.
2. XpnOlUOTIoLE(TE e AOPANELQ TA AUMEPOUETPA.

3. Mpayuatoroleite owoTd TI§ CUVOIETHOAOYIEG TOU QUMEPONETPOU XWpPIG KivdUvoug yla
Ta 6pyava Kat yla oag.
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‘Acknon 7

METPHZH HAEKTPIKHZ ANTIZTAZEQZ

A. OEQPHTIKO MEPOZ
Cevika:

2Tnv apxn Tou kepalaiou divovtal ol anapaitnteq BEWPENTIKES YVWOELG YA TNV NAe-
KTPIKN] avtioTaon, Tn Hovada UETPY)OEWS TNG K.ATL.

Ta XxapaktnPELoTIKA yvwpiopata KABe wKAG avTIoTAcEwS eival va UETATPETEL LEPOG
and v evépyela rou anoppoPd ae Bepuotnta. OL TiIo cuvNBLoUEVOL TUTTIOL AVTIOTATEWY
eival oL avrioTdoeig avbpaka kal oL avriotdoeig oupuarog. Ot avtiotdoelg Avepaka
XPTNOOTOLOUVTAL 08 KUKAWUATA A0BEVWY PEUNATWV KAl KUPIWG 08 CUCTAUATA QUTOMA-
Tou gA€yxou. OL avTIoTACELG QUTEG eival pIKPNG LoxUog. Ot Tiuég Twv avtiotdoewv avopa-
Ka oupBoAifovtal pe didgopa xpwuata endvw otnv eredveld Toug. Ot TpomoL Je Toug
omoioug cupPoAifovtal oL TIHEG avtioTaoewv Avbpaka eivat duo. O 1o cuvnBlopEVog
eival, onwg gaivetal oto (ox. 5.11).

[ *
]
Kékkivo - Mpdowvo - MopTtokal Kitpivo - Maupo - Kitpivo - Xpuoagpl
2 5 X 1000 4 0 X 1000 £ 5%
ox 5.11

Ynidpxouv Tpelg TouAdxlotov {wveg Ue dlAPopa XpwuaTta oxedlacuéva. ZTo €va Akpo
NG avtiotdoewg n npwtn {wvn (and aptotepd) divel To MPwWTo Ynepio Tou aplduol Tou
naploTdvel TNV TUA TNg avriotaong. H dedtepn Cwvn divel To deltepo Ynepio Tou aplb-
MoU autou. H tpitn {wvn divel Tov aptBud Twv UNdevikwy tou akoAouBouv ta dUo nmpwTta
ynola. ‘Etol pe tpelg wveg dlApopwV XPWHATWY GUBOAIleETaL N TIUN) TNG AVTIOTACEWG.
Na va Bpiokoupe TNV TN Mg avTioTAdew anatteital va yvwpi(oupue Tov KW3IKA TwV
XpwpdATwy. M’ autd to Adyo opeilel va yvwpilel kaveig oe TL aplBud avtioTolxel To kKAdbe
XPWHUA. ZTOV TIAPAKATW TIivaKa avapgpovTal ol KwdIKOl TwV XPWUATWV.

Edv og pua avrtiotaon undpyel kat T€Taptn (wvn autr 8a oupBoAilel Tnv avoxr). Ania-
on ta dpla PEga ata onoia propel va Kupaivetal n Tiur] g avriotdoews. H tétaptn aut)
Cwvn Ba €xel xpuod xpwpa (avoxn = 5%) 1 dpyupo (avoxr £ 10%). ZTnv MePITwon mou
dev UTIApXEL TETAPTO XPWHA N avoxr| TNG TG TNG avtiotdoswg Ba eivat = 20%.

Mapddetyua: Edv ol {wveg TNG avTioTACEWGS TOU OXNUATOG £XOUV XpWHaTa epubpd (2)
TOPTOKAA( (3)-topToKaAL (3), N T} TNG avriotaong autng eival 23000Q 1) 23KQ.
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KQAIKAZ XPQMATQN ANTIZTAZEQN

Xpwua Aekddeg | Movddeg | ZuvteAeotnq Avoxn
Maupo 0 0 1 Aonul = 10%
Kapé 1 1 10 Xpuod *+ 5%
Kokkivo 2 2 100

MopTokaAi 3 3 1.000

Kitpwo 4 4 10.000

Mpdowo 5 5 100.000

MriAé 6 6 1.000.000

MeAtavi (lwdeg) 7 7

2TaKTi 8 8

Aompo 9 9

iy B R
)—

O1 avtiotdoelg oupuatog kataokeudlovral Baoikd and dUo €idn KPAPATWY, VIKENOU -
XOAKOU Kal VIKEAIOU - xpwpiou. Ta kpduata autd €xouv JIKPO OUVTEAEOTH Beplokpaciag
Kal 1 Ty Toug dev emnpeddetal and tn Bepuokpaacia. Ot avtiotdoelg oUpUaTog, TIOU EX0UV
MEeYAAN 1oxU Kal XPNOWOTTIOIOUVTAL YIA VA UETATPETOUV TNV EVEPYELA TOU NAEKTPIKOU peU-
patog og BepudTnTa Aéyovral OeppIKEG avTioTAaoelg. MNapakdtw napouctdloupe pia oelpd
TETOLWV AVTIOTACEWY TIOU XPNOLOTIOOUE OE OLAPOPES BEPUIKES NAEKTPIKEG OUOKEUEG:

e Eninedn avriotaon Kupiwg ylia ¢puyaviepPeg.

® OepUAavTIKN avtioTtaon KTlopévn pe nupiuaxo koviaua péoa oe edikd auldkl og TAAKa
NAEKTPLIKOU OO POU.

® AU0 BepuaVTIKES AVTIOTACELG TOTIOBETNUEVEG HECA OE UETAAIKOUG OwArjveq. To oupua
NG avTloTAoewq EPIBANAETAL aMd HOVWTIKEG ouoieg kal dev €pxetal e am’ eubelag
EMAYPN HE TO METAANIKO TWANvVA. XPNGOLUOTIoloUVTAL TIEPLOCOTEPO OTOUG BEPOTIPWVEG.

® OepUaVvTIK avtioTaon Tng onoiag 0 CwAn-
vag, mou eivat and edkd PETANNO, EXEL
oxNua oxdapag. Xpnaouornoleitat otnv Yn-
otiEpa (Grill) Tou nAekTpIKOU POUPVOU.

® OgPUAVTIKEG QVTIOTACELG TIOU XN OLUOTIOL-
oUvTal OTIG €0TIEQ TWV NAEKTPIKWV PAYEL-
pelwv.

e AvtioTtaom turnou pdpRdou yia BEPUOTIPWVEG.

AvTioTdoelg rmou xpnouuorolouvtal o€ dLAPpopES
OEPUIKEG NAEKTPIKEG TUOKEUES
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Tnv TWr TV NAEKTPIKWY QVTIOTACEWV UMOPOUUE VA TN UETPNOOUME HE dlaPOPOoUG
HEBGDOUG, UePIKEG armd TIG omnoieg Ba yvwploouue oe enmOueveg AoKNOeLg, aA\A Kal art’
eubelag pe 10 wudueTpo. Avo TUmoL TETOIoU opyAvou gaivovtal otnv ekoéva 5.12. To
WMOPETPO Xpnolporoleital povo dtav To NAEKTPIKG KUKAwUa BplokeTtal Xwplg Tdon, dev
€xel TIOAIKOTNTA KAl EMOPEVWG dev €XEL onpacia o molo dkpo Tng avtiotdoewg 6a ouv-
Oebel 0 KABe aKPODEKTNG TOU.

AT ol WP :
2 B B @B E N EER
pores

R T T T TR .
1 i X

Ekéva 5.12
QudueTpo.

B. MPAKTIKO MEPOX
a) AmaiTtoupeva opyava Kai UAIKA yia Tnv eKTEAEON TNG AOKNONG

1. Zelpd and Bepuikég avtiotdoelg oUpUAToG.

2. Zelpd and avtiotdoelg Avepaka.

3. QuopETPO avaloyikod Kal YneLako.

4. Mwvakida yla Tig cuvdETONOYIEG UETPHOEWS TWV AVTIOTACEWV.

B) ExkTéAeon epyaciag

1. Avayvwpiote Ta €idn Twv NAEKTPIKWY avTIOTATEwVY TIou Ba gag doBouv OTo £pyaoTr)-
plo avapepate nou Unopei va xpnaotuoroinbel kdbe pia ard auteg.

2. Metpn0Te TIQ QVTIOTACELG QUTEG UE TO KATAAMNAO WHUOUETPO KAl ONUELWOTE TA AMOTe-
A€opaTa TWV HETPNOEWV KAl TIG TIAPATNPENOEL 0ag OTO TETPAdIO 0ag.

3. Me Tov KWAIKO XPWHATWY TWV QVTIOTACEWV EKTIUAOTE TIG TIHEG TWV avTIOTACEWY Av-
Bpaka rou Ba oag do6ouv OTO EPYATTNELO KAl KATOTIV UETPNOTE AUTEG UE WHOMETPO.
Av TIPpoKUYOUV JLAPOPETIKEG TIHES (KWOIKA - UETPNOM) eEnyrote MoU o@eilovTal.

. A=ZIOAOIrHZzH
2710 TEAOG TNG ACKNONG AuTrg MPEMEL va YVwPIleTe kal va eiote kavoi va:

1. Alakpivete Ta dldpopa eidn Twv aviloTACEwV.

2. EKTIdTE TIG TYUEG TWV aVTIOTACEWV AvOPaKA UE TOV KWILKA TWV XPWHATWV.

3. Xpnouporoleite eElcou KaAd To avaloylkd Kal TO YN@LaKO WUOUETPO Yia TN HETPENOM
TWV QVTIOTACEWV.

4. AkohouBeite TIq 0dnYieg TOU KATAOKEUAOTT] YIA TN OWOTH XPr)0T TOU WHOUETPOU.
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HAEKTPIKO KYKAQMA NOMOZz TOY QM
KANONEZ TOY KIPXQ®

AZKHZzH 8

NOMOZ TOY QM
A. OEQPHTIKO MEPOZX
Fevika

Ma va unepviknBei n avrioraon nou poBANouUV Ta UAKA 0T SIEAEUON TWV NAEKTPO-
viwv p€ga and ) pdda toug Ba npénet va augndei n duvaun rou ta wbel. H duvaun autr
Opwg eival n nAekTpIKA TAON Tou Aettoupyel oav "NAEKTPIKN) Tiieon" ota nAekTpovia yia
va KivnBouv. ‘Oco au&dvetal n nAeKTPIKN avtiotaon Tooo npenel va au&dvetal avahoya
N NAEKTPIKT) TAON Yyla va TNV urnepVviknoeL. AvtioTtotxa, av augnbei n tdon ota dkpa evog
aywyou Tou €xel oTabepn NAEKTPIKY) avtiotaon 6a au&nbel avdloya To nAeKTPIKO pelpa.
Eivar mpopavég étL av diatnpnBel otabepr) n NAeKTPIK) TAON Kat au&nBel n avtiotaon,
TOTE TO pelpa Ba pewdel, yiati eved auEdvetal To eunddio (n nAekTpikr avtiotaon) dev
au&dvetal n riieon (n NAeKTPIKN TAoN) ou B6a Ta BonroeL va UTIEPVIKIITOUV TO EUMAJLO.

AUTEQ TIQ Mapatnproelg €kave o Mepuavog puaikdg Georg Simon Ohm, ol omoieg Tou
enérpePav va dlatunwaoel &vav arnod Toug BepeMWdEL] VOUOUG TOU NAEKTPLOMOU TIOU (E-
PEL TIPOG TIUA TOU TO OVOud Tou. ZUPpwva e To VOuo Tou Qu: H €évtaon tou pelpatog
Tou dlappéel éva NAeKTPIKO KUKAwpA elval avéhoyn tng Tdong mou epapudletal ota
dKpa TOU KUKAWMATOG Kal avTloTPpOPwg avAloyn tTng avtiotaong tou KukAwuatog. O
vouog Tou Qu ekppddletal arnd Tn oxeon:

(1)

;| C

AN\EG LOPPEG TOU VOPOoU Tou Qu eivarl ol eENg eElowoelg:

R=|9 @

U=R-I )
O vopog Tou Qu LloxUel TOOO OTO CUVEXEG 00O KAl OTO EVAANACTOUEVO peUA.

O vdpog Tou Qu propel oAU eUKoAa va eMaAnBeubel pe To anAd NAEKTPIKO KUKAwUQ
TOU XXAuatog 6.1, TMou amoteleital and pia NAEKTPIKA TNyn, n ornoia Tpopodotel e
Tdon U pa nAektpikn avtiotaon R. Anoté\eopa autrg TG NAEKTPLIKAG ouvdeong eivat va
dlappéetal n avriotaon and to pedua l.
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Zxnua 6.1: O vouog tou Qu o€ NAEKTPLIKO
KUKAwUQ

HAektpikn) ryn tdong U, peuua évraong |,
avtiotaon R

Napdadeiyua 1

HAektplky Bepudotpa ouvdéetal oto NAekTpIkO diktuo mou mapéxel tdon 230 V. H
avtiotaor] g eivat 23 Q. To pelpa mou dlappEgel TNV NAEKTPLKY avtiotaon tng Bepud-
otpag eivat:

_U_230v
230

I =10A

Napadeiypa 2

HAektpikdg Aaprtmpag tpogodoTeital e Taon 42 V evid To pelpa Tou To JlappEel
elvat 2,4 A. H avtiotaon tou Aaurtrpa eivat:

rR=Y_ 42V _4750
|~ 240

B. MPAKTIKO MEPOX
AnaiTtoupeva opyava

1 WPOPETPO

1 BoAtdueTpo

1 aurePOUETPO

1 rmynj Téong

3 avtioTtdoelg

1 rvakida olvBeong NAEKTPIKWY KUKAWUATWY
aywyol

MIKPOUAIKA
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EkTéAeon epyaciag

METpnon Twv avTioTAoEWV PE WHOHETPO

ota onueia H kat O©.
2. ZuvOE0TE TO WHUOKHETPO OTa Akpa tng avriotaong R, cuppwva pe 1o Zxnua 6.2.

3. Metpnote v Ty} g avtiotaong R, Kat onueWoTe TN 0N OXETIKN 6€omn Tou Mivaka 1.

OnuewaoTe TNV otnv avrtiotouxn 6€on tou Mivaka 1.

Mivaka 1.

6. ATTOOUVOEOTE TO WUOUETPO.

H

Zxnua 6.2: Métpnon avtiotaong ue wUOUETPO

e

Mivakag 1: Avtiotaon oe Q

Mé£Tpnon Tng TAoONG Kal TOU PEUHATOG TWV AVTIOTACEWV

1. TonoBetriote NAAL TNV avtiotaon R1 otnv mivakida kat cuvdEoTe TNV NAEKTPIKT TN,

NAEKTPLKNAG TNYNQ Ba oag unodelxBel and tov ureuBuvo Kadnynth.

NAEKTPIKA TINYR MPOTOU 0 UTTIEUOUVOG KaBNynTriG eAEy&el Tn ouvdeopoloyia.

1. TonoBetrioTe TNV nMpwtn ano 11§ Teelg avtiotdoelg (R,) oTnv rivakida kat cuvdEaTe TNV

4. Anoouvdgaote TV avrtiotaon R, kal tornoBetriote otn B€on g Vv avriotaon R, olp-
Pwva NAvToTe Pe To ZxNua 6.2. Metpriote TNV Tiur) TG R, 0nwg Kkat mponyoupgvmwg Kat

5. AkolouBriote v (dla nopeia yia T p€rpnon g R, kat onueEWoTe TV TN TNG OToV

TO QUMEPOUETPO KAl TO BOATOUETPO CUNPWVA HE TO ZXNUa 6.3 yla va YUETPOETE TNV
€vtaon Tou peUPaToq Kat Tnv Tdon ota dkpa tng avriotaong. H tun g 1dong g

Mpoooxni: Mnv TPoPodoTHOETE TO KUKAWHA HE TAON Kal N 6€oeTe o€ AsiToupyia TRV
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. ZUPNANpwote TN deutepn oTtHAN Tou lMivaka 2 pe Tiq TipEG Twv avtiotdoswy R,, R, kat

R, TIq omnoleq pETPOATE TIPONYOUMUEVWG E TO WUOUETPO.

. Too@odoTtriate T0 KUKAWUA e TAo.

. Metpriote v €vtaon |, Tou peupatog nou dlappEet TNy avtiotaon R, kat onuelwoTe

TNV TIUN) TNG OTN OXETIKN B€on Tou lMivaka 2.

. Metpriote v U, ota dkpa tng avtiotaong R, kat onuewwaoTte TV T TNG OTN OXETIKN

B€on Tou Mivaka 2.

. Anoouvdgate tnv avtiotaon R, kat TornoBetr\ote otn B€om TG TNV avtiotaon R, xwpiq

va melpd&ete 10 UnOAoo KUKAwpa. Kpatriote auetdBANTn TNV TAoN TNG NAEKTPIKNAG
nnyng. Metpriote v €vraon |, Tou pedparog kat tnv taon U, Tng avtiotaong R, kat
ONUELNOTE TIG TIHEG OTIG OXETIKEG B€oelg Tou Mivaka 2.

. AkohouBriote tnv {dla nopeia yia va petprioete v €vraon |, Tou peduatog kat v

Tdon U, g avtiotaong R,. InNUEWOTE TIG TIHEG OTIG OXETIKEG B€aelg Tou MNivaka 2.

A | r A E H

A =

T

= U R U Sxriua 6.3: Métpnon g
tdong kat e évraong
l TOU PEUUATOG NG
4 . NAEKTPIKAG avtioTtaong

Nivakag 2: Mérpnon TnG TAong Kai TNG €vraong pEUPATOG TWV NAEKTPIKWV

avTIOTAOEWV.

Avtiotaon oe Q ‘Evtaon o A Tdon oe V
R, l, U,
R, I, U,
R, 1, U,

EmaArj6euon Tou vopou Tou Qp

1. ZupnAnpwote T deltepn othAn Tou Mivaka 3 pe Tiq TIpEG Twv avtiotdoswy R,, R, kat
R, TIg oroleq peTPOATE MPONYOUUEVWG HE TO WUOUETPO.

2. Yrtiohoy(oTe TIG TIMES TWV QVTIOTACEWV XPNOLOTIOLWVTAG TO VOUO Tou Qu
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Kal B€Tovtag otov TUTO TIG TIHEG TwV evidcewy |, |,, |, kat Twv tdoswv U,, U,, U, Tou pe-
TP OATE TIPONYOUMEVWG.

3. ZUYKPIVETE TIG TIHEG TWV AVTIOTACEWV Kal enMaAnBelate To VOO Tou Qu.

Mivakag 3: EmaA\n6euon tou vouou tou Q.

Métpnon ue wUOUETPO Métpnon ue BOATOUETPO
KAl QUIEPOUETPO
R, U,
==
I1
R, LA
I2
R R,=Ys
|3

EmaArj@suon Tou vopou Tou Qp yia pia NAEKTPIKA avrioTaon

1. Enavaihdparte v nponyouuevn ouvdeauoAoyia pe pia and Tiq avTloTAoelg Tou eixate
XPNOLUOTIOOEL. ZNHELWOTE TNV T} TNG avtiotaong otnv kopuer) Tou Mivaka 4.

2. Tpopod0oToTE TO KUKAWUA HE TPEIG SIAPOPETIKEG TIUEG TAONG TI§ omnoieg Ba oag uro-
OeiEel 0 umeuBbuvog kabnyntg. MNa kdbe uia and autég TI§ TAoELG TPOPOdOaiag kata-
YPAYTE TNV T TNG KABWG KAl TNV AVTIOTOLKN €vVIaon ToU PEUNATOG TIOU JLIAPPEEL TNV
avTioTaom. ZUMMANPWOTE UE TIG TIUEG AUTEG TIG SUO PWTEG KeVEG OTMAEQ Tou Mivaka 4.

3. Yrniohoyiote Tig Tpeig THESG TNG avTioTaong XPnNOonoLwvTag TO VOO Tou QU Kal Kata-
Xwpiote Teq OTNV TeAeuTaia kevr) OTAAN TOU TTiVaKA. ZUYKPIVETE TIG TIEG AUTEG HE TNV
TN TNG avtioTaong kat emaAndelote To VOO Tou Q.

4. AMoouvapuoAOYNoTe TO KUKAWA Kal EMIOTPEYTE Ta Opyava Kal Ta UNKA oTov umeu-
Buvo kabnynt.

Mivakag 4: EmaA\r6guon tou véuou tou Qu yia v avtiotaon R = ........... Q
Tdon oe V ‘Evtaon og A Avtiotaon
U1 1 R = &
.
U2 2 R =$
|2
U3 3 R =$
|3
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. EPTAZIA

. Neptypdyte oTo TETPAdIO 0ag TNV TTopeia TNG AoKNONG, TA AMOTEAEOUATA TWV HUETPN-

gewv, TIG TIAPATNPNOELG KAl Ta cuunepdopatd oag.

. Mou opeilovtal oL HIKPEG amoKAIOELG TTIOU TIPOKUTTTOUV KATA TNV €naAriBeuon Tou vo-

pou Tou Qu;

. Mdon eivai n évraon Tou pelpatog mou dlappEel Ui NAEKTPLKY avtiotaon 60 Q n orola

TpopodoTteltal e Taon 12 V;

. Me 1toto tpdmo ouvdEeTal TO BOATOUETPO OTO KUKAWWQ,
. Tupénel va poaéEete dTav UETPATE e WHOUETPO;

. Mia nAektpikr) avtiotaon tpogpodoteital and nAekTpIko diktuo 230 V. MNwg 6a petpnBei

1 €vtaom Tou NAEKTPIKOU peUPATOG av €XeTe 0T dldBeom oag €va BOATOUETPO Kal Eva
WHUOUETPO; ZXEDAOTE TO NAEKTPIKO KUKAWA Kal TieptypdyTte tn dadikaoia.

. To BOATOPETPO TNG TPONYOUUEVNG METEPNONG EXEL TIG €ENG KAUAKEG (TIEPLOXEQ HE-

TPNOoewg): a) 0-30V, B) 0-150V, y) 0-300V, d) 0-450V. Me mola kAipaka 6a kavete
HETPNON;

. Me nowa kAipaka 6a Eekivrjoete T HETPNON av de yvwpilete kabBOAou tnv TAON TOU

AVWTEPW KUKAWMATOG; AIKAIOAOYNOTE TNV andvnor| oag.

. Nwg Ba peTprioeTe TNV €vtaon Tou peUaToq Tou SlapPEEL LA avTioTaon av €XETE OTN

dldbeon oag €va aurePOUETPO Kal Eva WUOUETPO; ZXEAAOTE TO NAEKTPIKO KUKAWUA
kat meptypdyte ) diadikaaoia.

. AZIOANOI'HzH

Metd 10 Té\0G NG Aoknong Ba mpéErmel va prnopeite va:

. AVva@EPETE TIG MOVADEG UETPNONG TNG NAEKTPLKNG TAONG, TOU NAEKTPIKOU PEUUATOG Kal

NG NAEKTPIKNG avTioTaong kabwg Kat Ta MOAAANAACLa KAt UTTIOTTOAAATAACLA QUTWV.

. AlATUTIWVETE TO VOPO TOU QU KAl VA CUOXETICeTe HETAEU TOUG TNV NAEKTPLKY TAOM, TO

NAeKTPIKO peUpa Kal TNV NAEKTPIKNA avtioTaon.

. YnohoyiCete éva and 1a V, | kat R, av yvwpilete Ta dvo and autd.

. Eni\€yete 1a KatdA\AnAa épyava kat v KatdAAnAn péBodo yia Tn YETPNON NG nAe-

KTPLKAG TAONG, TOU NAEKTPIKOU peUUATOG Kal TNG NAEKTPLKAG avtiotaong.

. Xpnoluomolelte To BOATOUETPO, TO AUMEPOUETPO KAl TO WHOUETPO.
. AlakpiveTte TIG KAIHAKEG TwV 0pYAVWY Kal VA ETIAEYETE TNV KATAAANAN.

. YiohoyiCete éva amnd V, | kal R av €xete Ta dpyava yla va PeTprjoete Ta AAa dUo.
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AZKHZzH 9
2YNAEZH HAEKTPIKQN ANTIZTAZEQN ZE ZEIPA
A.OEQPHTIKO MEPOZ

Cevikad

O1 31dPopeg NAEKTPIKEG CUOKEUEG 1) UNXAVEG OVOUAZOVTAL NAEKTPLIKEG KATAVOAWOELG
ylaT{ KATAVAAWVOUV NAEKTPIKA EVEPYELA YIA VA AelTOUPYrioouV. HAEKTPIKEG KATAVAAW-
oelg Yevikotepa eival OAa ta oTolxeia ou arotelolv €va KUKAwa kat dlappgovtal and
NAeKTPIKO peupa. Ot NAEKTPIKEG KATAVAAWOELG CUVOEOVTAL IE TNV NAEKTPIKY TINYT) KABWG
Kal META&U TOUG MECW OUVIETIKWY AYWYWV WOTE VA UTIAPXEL LA aywyiun 3{od0G Tou nAe-
KTPIKOU peupatoq. Ot aywyol autol eival ouvibwg cuppata arnd aywylpo UAIKO OTwg TLX.
0 XAAKOG 1] TO aAoupivio. To ouvoAo mou aroTteAeital anod TG NAEKTPIKEG KATAVAAWOELG,
TIG NAEKTPLKEG TINYEQ KAl TOUG CUVOETIKOUG aywyouq ovoudletal NAEKTPIKO KUKAWA.

‘Evag and toug Tpomoug ouv3eonG TWV NAEKTPIKWY KATAVAAWOEWV UETAEU Toug eival
n ouvdeouoloyia oelpdg. X' autr Tn cuvdeouoloyia auvdgeTal | apxr] TS MPWTNG Ka-
TAvAAWONG KE TO TEAOG TNG AANG WOTE VA OXNMATIOBE ia aAucida NAEKTPIKWY KaTtava-
Awoewv. Ta dUo dkpa TG aAucidag Twv KATavaAwoewv ouvdgovTtal oToug MOAOUG NG
NAEKTPIKAG TINYNAG. AuTr 1 oUvdeon ovouddetal NAEKTPLKY) ouvdeToAoYia KaTavalwoe-
wvV o€ oelpd 1) NAEKTPIKO KUKAwUA oe oelpd 1§ anAwg ouvdeon oe oelpd.

21N ouvdeopoAoyia oslpdg To pelua EI0EPXETAL OTNV MEWTN avTtiotaon kat Byaivo-

vtag and 1o AAAo dkpo NG de dlakAadiletal aAd eloépxeTal QvaANOIWTO aTNnV eMOPEVN
(Zxua 6.4). Me autd tov TPOMO TO peuua dlEpXeTAlL amnd OAeg TIG avTioTtdoelg dladoxikdA.

R, U -[

U= R R, U U

>

Rs Us J 2xnua 6.4: HAEKTPIKO KUKAwUQA UE TIG
KaTtavaAwoelg ouviedeUEVeG O oelpd.

Kdtt avdhoyo oupBaivel og €va AAoTixo ToTiopaTog rou aroteAeitat and ukpdtepa
KOMMATIA SlapopeTIKoU TUTOU, ouvdedepuéva UETAEU TOuG. Ta KOPMPATIA Tou AdOTLXoU
avTiotolxoUv OTIq avTloTdoelg. Zuvdgovtal UeETAEU Toug To éva PETA To AA\o OTwg oL
avtiotdoelg oe oelpd. To vepd mou mepvdel péoa and To AAOTIXO avTIoTOoLXel OTO nAe-
KTPIKO pelpa. TeAlkd To vepd Ba nepdoel péoa and OAa Ta KoupdTia kat 6a eE€NBeL and
TO dKpo Tou TeheuTtaiou xwpig va al\d&el Tinmota atnv nopeia tou. Oon noadtrta vepou
nepvdel péoa and 1o éva KouudTL Téoo Ba nepdoel kal ard ta dAa. To dlo cupBaivel kat
pe To pelpa mou dlappéEel TIG avTloTAoElg g€ oelpd.
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To KUPLOTEPO XAPAKTNPELOTIKO TNG oUVSEONG AVTIOTACEWV (1) KATAVAAWTEWY YEVIKOTE-
pa) oe oelpd eival OTL 1 €vtaon Tou NAeKTpIKoU peupatog dev aAAleL oe Kavéva onpeio
TOU KUKAwuatog. Emopévwg, éva aunepduetpo Ba del&el tnv dla €vraon peuuarog oe
orolodnnote onuelo Tou KUKAwuatog kat av tapeuPAndei. Eivat katavontd Ot av ka-
TaoTpagel pia and g avriotdoelg 1) arnocuvdebouv oL akPOodEKTEG TNG, Ba dlakomel n
oM ToU NAEKTPIKOU PEUATOG TO OTTOIO0 €ival KOO yia OAO TO KUKAWUA KAl ETOPEVWG Ba
nayel va Aertoupyel To KUKAWA.

H tdon mou Tpopodotel To GUVOAO TWV AVTIOTACEWV € OelPd dlapolpdleTal 0° QUTEQ
avdAoya pe Tnv avtiotaor Toug. ZUuPwva e To deltepo kavova Tou Kipxw®, To dbpol-
OMa TWV TACEWV OTIG Ml HEPOUG avTIOTACELG eival (00 e TnVv Tdon 1ou epapudleTal ota
dKkpa Tou OUVOAOU TWV AVTIOTACEWV KAl CUVETIWG UE TNV TAON TNG NAEKTPIKNG TINYNAG ToU
TIg TPoPodotel. Av givat U n 1don g nmnyng nou TpopodoTel Tn ouvdeon oe oelpd Twv
avtiotdoewv R,, R,, R; KA. kat U,, U,, U, K.ATL. oL TAoelg ota dkpa Tng Kabe avtiotaong
TéTE Ba oXUEL:

U=U,+U,+ U, +..cc.... (1)

To pevua | mou dappgel T ouvdeopoAoyia eival dlo yla OAeg TIq avtiotdoelg, dpa n
Tdon ota dkpa TG KABe avtiotaong Ba eivat:

U=1-R,U,=1-R,U,=1"R,,... @)
‘Eotw OTL n OUVOANIKY avtiotaon OAwv Twv avtliotdoewv oe oelpd eival (on pe R,. H
Tdon U tng mmyng epappodetal ota Akpa tng ouvolkig avtiotaong R,,. To pedpa mou
dlappéel v avtiotaon R, eivat I. ZUppwva pe 1o vopo tou Qu Ba oxuet:
U=1I-R, 3)
AvtikaBotwvtag otnyv EE.(1) Ta U,, U,,U,, kat U and 1iq EE. (2), (3) mpokurtteL:
'R, =1"R, +1"R, + 1R, + .. (4

Kal dlalpwvtag katd pEAN e |, eEdyetal n ox€on Tou MAPEXEL TN CUVOALKT 1] LloodUvapn
avtiotaon:

R,=R,+R,+R,+ .. (5)

Enopévwg n tooduvapun avriotaon Twv ouvdedeuévwy og oelpd avtioTdcewy eival ion e
To dBpoloud Toug.

2uvoyifovtag, oL IBOTNTEG TNG CUVOECHOAOYIAG avTIoTATEWV Og gelpd eival ot €ENG:

H évtaon Tou peuparog eival dla oe OAa Ta onueia Tou KUKAwuatog, dnAadr n k&be
avtiotaon dlappgetal and To Blo peupa.

To dBpoioua Twv TAcewv oTa AKpa Twv avtiotdoewy gival (0o pe Tnv Tdon g Myng
Tou TpopodoTel TN cuvdeouoloyia oelpdq.
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H ouvoAikr} (1) .oodUvaun) avtiotaon Tou KUKAWPATOG eivatl ion pe to dbpolopa Twv
ouvdedeEVWV avTioTAcewV g oelpd.

Napdadeiypa 1

Mnyn 1dong U=24 V tpopodotel kUKAwua duo avtiotdoewv R,=36 Q kat R,=12 Q oguv-
dedepévwv e oelpd.

H 1oodUvaun avtiotaon eivat:
Rao=R, +R,=36+12=48Q
H €vtaon Tou peluaTog Tou KUKAWUATOG eivat:

=Y 28V _5a
R, 48Q

Napdadeiypa 2

HAekTpikd KUKAwpa aroteleital and tpelg avriotdoelg R, =3 Q, R,=6 Q kat R,=11 Q
ouvdedeuéveg ae oelpd. To pelpa Tou KUKAWATog eivat 0,6 A.

H 1ooduvaun avtiotaon eivat:
R,=R,+R,+R=3+6+11=20Q
H tdon U g nmnyng mou TpopodoTel To KUKAwUA eivat:

U=1-R,=06"20=12V

B. MPAKTIKO MEPOX
AnaiToUupeva opyava Kai GUOKEUEG Kal UAIKA

1 wudueTpo

1 BoAtéuETPO

3 aurePOUETPO

1 mmyn Taong

3 avtiotdoelg

1 rvakida ouvdeooAoyiag NAEKTPLIKWV KUKAWUATWY
aywyol

MIKPOUNIKA
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EktéAeon epyaciag
EmaArj6guon Tou TUMOU TNG 1003UVAPNg avTioTaong

1. TonoBetiote 11§ TPE(G avtioTdoelg R,, R, kat R, otnv mvakida, énwg oto Zxnua 6.2,
XwpIg va Tig ouvdéoete peTatu Toug.

2. Zuvd€oTe TO WHOUETPO ota dkpa I kat E tng avtiotaong R, oupgwva pe 1o Zxnua 6.5.
3. Metpnote v Tiur| g avtiotaong R, kKat ONUEWOTE TNV 0Tn OXETIKY B€on Tou lMivaka 1.

4. Metprote pe Tov (dlo Tpdrmo Tig avtiotdoelg R, kat R, Kat ONUEWWOTE TIG TIHESG TOUG OTIG
avtioTolxeg B€oelg Tou lMivaka 1.

5. Zuvd€aoTe TIQ TPE(Q avTIoTATELG Og Oelpd, ONwG PaiveTal 0To ZXNHA 2, BPAXUKUKAWVO-
vtag To Akpo I pe o H kal To dkpo Z pe 1o ©. ZuvdEoTe To WUOUETPO ota dkpa [ kat
A TnG ouvdeOUOAOYI(OG TWV TPLWV AVTIOTACEWV.

6. Metprjote TN ouvoAkr) avtioTaon R, Kat onpewwaote TV T g otov Mivaka 1.

7. ABpoloTe TIG TIHEG TwV TPV avTiotdoswV R,, R,, R, Kal onuewote v Tiur) Tou abpoi-
ouatog otnv teAeutaia B€on tou lMivaka 1.

8. Zuykpivete v Tyur) Mg RoA ou petprioate pe Tnv Tiur Tou abpoioparog R, + R, + R, Twv
QVTIOTACEWV Kal eMaAnBelarte Tov TUMo g ooduvaung avtiotaong R, = R, + R, + R,

9. ANOCUVOEQTE TO WHOMETPO.

|

H
R; |
3 @
Rs I
| I | é__-_l

I— — -
- — e

2xniua 6.5: Métpnon avtiotdoewyv ouvdedeuEvwY o€ OELPA.
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Mivakag 1: Avtiotaon oe Q

PeUpa Tng ouvdeopoloyiag Twv avTioTAoEWV o€ oeIpd

1. MNpaypatonomrjote TN ouvdeopoAoyia Tou Zxruatog 6.6 Tonobetwvtag oe oelpd e
TIG TPEIG AVTIOTACELG TA Tpla aumePOUETPA Ta omnola Ba UETPrioouUV TNV €vtaon Tou
PEUNATOG TWV TPLWV avTiotdoewv. H T Tng Tdong Tng nAeKTPIKAG MMyng 6a oag
untodelxBel and Tov uneuBuvo kabnyntr).

Mnv Tpopod0TACETE TO KUKAWUA UE TAON KAl Un B€0€TE 0€ AeITOUPYIQ TNV NAEKTPLKN
nnyn potouU o urnelBbuvog kabnyntrg eA€yEel T ouvdeouoloyia.

2. ZupnAnpwate Tn deutepn OTMAN Tou lNivaka 2 pe Tig TIpEG Twv avtiotdoewy R, R,, R,
kat R,, TIq omoieg YETP|OATE TIPONYOUUEVWG HE TO WHUOUETPO.

3. TpopodotHoeTE TO KUKAWUA [E TAoN.

4. Metpriote TNV €vraon |, Tou peupatog nou dlappeel Tnv avtiotaon R, pe to aurme-
POUETPO TIOU OUVOETaTe OTOUG aKPodEkTeg E kat H. Me ta umndAouna aunepdueTpa
MeTPNioTe TO peupa l, Tng avtiotaong R, kat To pedua |, g avtiotaong R,. Znueiwote
TIQ TPElg TWEG |, 1, Kat I, 0TI OXeTIKEG BETELG Tou TMivaka 2.

5. Mapatnpnote ot ,=1,=I, kat enaAnBelate OTL N EvTaoT TOu NAEKTPIKOU PEUUATOG deV
aA\Alel og Kavéva onueio TOU KUKAWPATOG TwWV ouvdedeUEVWY avTloTdoewv e oelpd.

6. AMOOUVOEDTE TA AUMEPOUETPAQ.

A r

Zxnua 6.6: Métpnon tou peuuatog tng ouvdeouoloyiag avtiotdoewy o oelpd.
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MNivakag 2: Métpnon g TAong kat TG €viaong PeUUATOG TwV NAEKTPIKWY QVTIOTACEWV.
Avtiotaon oe Q ‘Evtaon o A Tdon oe V

R, I U,

R, L, U,

R, Iy U,

R.x u

Tdon oTa dkpa TWV avTiIoTAoEWV TNG ocuvdeopoloyiag o€ ocipd

1. ZUvdEaTe TIG TPEIQ avTIOTACELG 08 OelPd Kal KATOMV CUVOEDTE TA AKPA TNG ouvde-

OMOAOY(aG TOUG e TNV MNyr] CUUPWVA e TO ZXNHaA 6.7. ZUvSETTE TO BOATOUETPO OTA
akpa I kat E tng avtiotaong R,. H Tiur| g 1dong Tng nAekTpIkAg nnyng 6a oag uro-
delxBel and tov unelBuvo KabnyntA.

Mnv Tpopod0THOETE TO KUKAWA UE TAON KAl Un BECETE Og AeITOUPYIa TNV NAEKTPLKT)
nyn npotouU o urneuBbuvog kadnyntrig eAéyEel T ouvdeouoloyia.

. Metpriote v 1don U,, ota dkpa tng avtiotaong R, Kat onuewote tnv TR g otn
OXeTIKN B€on Tou lMivaka 2.

. ArtoouvdEaTe TO BOATOUETPO amnod Tn B€0m TOU Kal ouvdEDTE TO oTa AKpa H kat © g
R,. Metpriote Tnv Tdon U, ota dkpa tng avriotaong R, kat onuewote v TR g
otov lMNivaka 2.

. Me tov {d10 Tpdmo petpriote TNV Tdom U, ota dkpa Z, A tng avriotaong R, kat tnv Tdon
U ota dkpa A, B Tng RoA. Znuelwote Tig TESG otov MNivaka 2.

. Mapampnote 61t U = U, + U, + U, kal enaknBelate 1o 20 kavova tou Kipxwep olp-
Qwva e Tov oroio To d6poloua TwV TATEWV 0TA AKPA AVTIOTACEWV CUVOEDEUEVWY OE
oelpd, elval (oo pe v tdon nou epapudleTal ota dkpa g cuvdeooAoyiag Toug.

PG

6. AMoouVapPUOAOYNOTE TO
1 @‘ - KUKAWUA KAl ETUOTPEYPTE TA

épyava kat Ta UAIkd oTtov
r , .
4 | ] - - umneuBuvo kabnyntn.

Ry 1
1 + = !
an— e
| | 2xnNua 6.7: Mérp)jon Twv rldoswv
- - @- - = o€ OUVOETIOAOYLa QVTIOTACEWY OE
oelpd.
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1.

. EPrAZIA

Meptypdyte oto TeTPAdIO 0ag TNV opeia TG ACKNONG, TA AMOTEAETUATA TWV UETPN-
OgwV, TIC TMAPATNPENOELG KAl TA cuunepdopatd oag.

. Onwg eivat yvwotod oL OIKIOKEG NAEKTPLIKEG OUOKEUEG AelTOUpyoUV pe Tnv Tdon 230 V

Tou JIKTUou OANG. Mnopouv va ouvdebouv Kal va Aeltoupyrjoouv o oelpd; AlkaloAo-
YNOTE TNV andvinor oag.

. HAekTpIKd KUKAwUa aroteAeital and pia avriotaon nou Tpogodoteital and mmyr 1d-

ong. 210 KUKAwUA TpootiBetal pia deltepn avtiotaon, (on pe Tnv AAn kat og oelpd
pe autry. ©@a petaBAnBel n tdon, To pedua kat n avtiotaon; Av vat, néco;

. HAekTpIKO KUKAWUQ arnoteAeital and avtliotdoelg ouvdedeuéveg oe oelpd. Av Kata-

otpagel n pia avtiotraon Tt 6a cuupel;
O Aaurmpeg pwTIoPOU cuvdgovTal e Oelpd;

. Kik\wua duo avtiotdoewyv 25 kQ kat 75 kQ oe oelpd dappéetal and peuua 4 mA. Na

urtoAoyloBouUv ol TAoelg OTa AKPA TWV avTIoTATEwY KaBwg kat 1 Tdon TpoPodoaiag
NG NAEKTPIKNG TMYNG.

. 'Eva nA\ekTplkd KUKAwUa arnoteAeital and dUo NAEKTPLIKEG KATAVAAWOTELG CUVOEDEUEVEQ

oe oelpd. MNMwg Ba HETPNOETE TNV AVTIOTAOT TWV KATAVAAWOewV av dev €XeTe TN dLA-
Beon 0ag WHOUETPO; ZXEDIAOTE TO NAEKTPIKO KUKAWA Kal TeptypdyTte Tn dladikaaia.

. Mg mnolo tpdro ouvdéetal To AUMEPOUETPO OTO KUKAWUQ;

. MeTpdte 1O pelpa evOG KUKAWUATOG TO OTtoio eival 450 mA pe aurnepOUETPO TIOU EXEL

TIG €&1Q KAlpakeg: a) 0-0,5A, B) 0-1 A, y) 0-5A, d) 0-10A. Mota KAlpaka Ba eTIAEEETE;

. Me mola kAipaka 6a Eekivrjoete TV u€TPnon av dev YVwPIleTe akplBwg TNV évtaon Tou

AVWTEPW KUKAWMATOG; AIKAIOAOYNOTE TNV andvinor| oag.

. AZIOAOI'HzH

Metd o T€N0G TNG Aoknong Ba mpEneL va pnopelte va:

. AlaTunVETE TN OXE0M TIoU TapPEXeL TNV loodUvaun avtiotaon tng ouvdeopoAoyiag

NAEKTPLIKWV avTioTdoewv Og oelPd Kal va Tnv urnoAoyilete.

. Avayvwpilete [a ouvdeOUOAOYIa NAEKTPIKWV KATAVAAWCEWV OE Oelpd.
. EmAéyete Tov 0pB0 TpATO 0UVSEONG TOU QUMEPOUETPOU OTO NAEKTPIKO KUKAWA.
. Katavoeite Toug Adyoug oUv3eomG NAEKTPIKWY KATAVAAWOEWY O OELPd.

. Ene&nyeite mola ox€on ouvdgel TNV TAON Kal TO PEUMA NAEKTPIKWY KATAVAAWOEWY OE

oelpa.

. Epapudlete Tov 20 kavova Kipxwe oe €va nAekTpkd KUKAwUA.
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A2KHZzH 10

MAPAAAHAH ZYNAEZH HAEKTPIKQN ANTIZTAZEQN

A. OEQPHTIKO MEPOZ

Cevika

O o ouvnBilopEvog TPOTI0G OUVSEONG TWV NAEKTPIKWV KATAVAAWCEWV gival N Tapdi-
ANAn ocuvdeopoAoyia. 2’ autr) Tn ouvdeopoAoyia ouvdgeTal n apxr] OAWV TwWV KATavaAw-
gewv UE TOV €va TIONO TNG NAEKTPLKNG TINYNG KAl TO TEAOG OAWV TWV KATAVAAWCEWV [E
Tov AA\O TIOAO TNG TNyNG (ZxAua 6.8). AnAadn otig mapdAnAa cuvdedeUEVES KaTava-
AWOoELg ouvdgeTal TO €va AKPO ToUug O€ €va KOvO Onpeio kat To AAO dKpo Toug og éva
deuTtePo koo onueio. H mnyn tdong cuvdgetal ota dUo autd onueia emougvwg OAeg oL
KATtavaAwaoelg €xouv Tnyv (dla Tdom. Auto eival TO KUPLOTEPO XAPAKTINPELOTIKO TNG MAPAA-
ANANG ouvdeong katavaAwoewv. Enopévwg éva BoAtéuetpo Ba dei&el Ty dla Tdon ota
dkpa orolacdNMoTe KATavAAWoNg TOU KUKAWUATOG.

2xnua 6.8: HAekTpkd KUKAwa Ue TIG katava-
AWOELG ouvdedeugves mapdiAnAa.

Av kdnolwa katavdAwon kataotpagel 1) anoouvdebel, dev emmpedletal n Aettoupyia
TwV urtoAoinwv d18TL auTtég mapapévouv ouvdedepgveg ata dUo Kovd onpeia ota ormoia
epappoletal n Tdon g MyNng. Emouévwg 1o KUKAwPa ouvexiCel va Aettoupyel. Auth
eival pia onuavtiki dlapopd TG MapdANAng cuvdeapoloyiag amnd tn cuvdeauoloyia
oelpdg onou, av dlakorel pia katavalwon dlakdrreTal kat ravel va Aetrtoupyei oOAOKANpo
TO KUKAWUA. M’ autd To AdY0 TO JIKTUO dlavoung TNG NAEKTPIKNG EVEPYELAG XPENOLUOTIOLE
NV NMapdAnNAn ouvdeopoloyia e OAEG TIG NAEKTPIKEG CUOKEUEG (OIKIWV, ETIAYYEAUATL-
KWV KAl BLOPNXAVIKWV XWPWV K.ATT.) va Aettoupyouv ouvdedepéveg MapAAAnAa.

H tdon twv nAeKTPIKWV SIKTUWV OTIG TIEPLOTOTEPES XWPESG TOU KOTUou eival 230 V.
Autr] eival n tdon Aettoupyiag Twv NAEKTPIKWY cuokeuwv. Elval emouévwg pavepd otL
oTnV NMAPANANAN ouvSEOUOAOYIa OAEG OL NAEKTPIKEG OUOKEUEG AEITOUPYOUV UE TNV (Bla
Tdon. Av oL CUOKEUEG ouvdEovtav o oelpd Ba Aettoupyouoav pe SLAPOPETIKY] TAON N
k&Be pia kat emopévwg Ba rtav aduvarto va KAataokeuaoBouv Blounxavikd o UeyAaleq
nocdtteg. Aev Ba iTav YvwoTr] €K TwV MPOTEPWVY N TAOT AelToupyiag Toug.

2NV apdAAnAn ouvdeouoloyia to pelpa dlakhadiCetal dtav OATel OTO Koo on-
peio Tou ouvdéetal n apxr OAwv Twv KatavaAwoewv. Ot SIakAadwaoelg TNG APAANANG
ouvdeauoAoyiag ovoudlovtatl tapdAAnAol KAAJSoL.
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To pedua g MNyNQg Motpddetal oTig KatavaAwaoelg. Emouévwg ouugwva e Tov mpwTto
kavova tou Kipxw® n €vraon Tou ouvoAlkou peupatog | iptv and tn dtlakAddwon Ba eival
(on pe To dBpolopa TwV EVTIATEWY TWV PEUMATWV |, |, 1, ... Twv MapdANNAwV KAASwV:

L=+ L+, + ... (1)
Evvoeital 611 Ta pevparta |y, I, I, KA. étav eEEABouv and touq mapdMnAoug kKAddoug
ouvtiBevtal Eavd oto delTePO Koo onpeio Toug kat oxnuati¢ouv dAL To peuua .

Me v epapuoyn Tou vouou Tou Qu ae KABe MapAdAnAo KAAdo xwplotd Ba loxuetL:

U U
l,=—, l,=—, 1 erens 2
SEARTt @

‘Eotw OTL N OUVOAIKN] avtioTaon OAng tng MapdAANANgG ouvdeopoAoyiag eivat ion ue
R, H Tdon U g minynq epappodletal ota Akpa TnG ouvoAknig avtiotaong R, To peupa
rou dlappéget Tnv avtiotaon R, ival I. Zuppwva pe to vopo tou Qu Ba oyuet:

=Y 3)

Avtikabwotwvrag otnv EE.(1) ta l,, I, I, ... kat | and tiq EE.(2), (3) mpokurret:
—= B+£+£+ ....... (4)
R, R, R

Alaipwvtag Katd péAn pe U eEdyetal n ox€on 1ou TIapexeL T OUVOAIKN 1] LoodUvaun
avtiotaon:

—_— =t — 4+ —+....... (5)
R, R, R

2uvoyifovtag, ot IBdTNTEG TNG MAPAAMNANG cuvdeopoAoyiag avtiotdoewy eival oL ENg:
1. OAeg ol katavaAwaoelg €xouv Tnv dla Tdon n orola eivatl (on pe v Tdon Tng MNyng.

2. 21N ouvdeopoloyia oelpdg 1o dbpoloua Twv TAcewv Ota AKPa Twv avTloTAcewy gival
{00 pe v Tdon T™ng TNYNS.

3. To OAIKO peupua Tou TtapExeL N nyn eival (oo e To dbpoloua Twv PEUNATWY TwV Ta-
PANNAWV KAGDwWV.

4. > ouvdeouoloyia oelpdg n €vraon Tou peupatoq eival idla oe OAa ta onueia Tou
KUKAWMATOG, dnAadr| n kABe avtiotaon diappgetal anod to Blo peuua.
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5. O kd&be mapdAAnAog kKAAdog eival €va Eexwplotd KUKAwUA e SIKO Tou pedpua.

6. 2t ouvdeauoloyia oelpdg urndpxel pia pévo diodog Tou pelpaTog ou JlapPEEL TIG
QVTIOTACELG TN Ji{a HETA TNV ANAN.

7. H ouvoAikn} () .oodUvaun) avtiotaon Tou KUKAWUATOG HEWWVETAL OTAV OUVOEETAL A
véa avtioTaon mapdAAnAa mpog TIG§ UTIOAOLTTEG.

8. 21N ouvdeopoAoyia oelpdg N CUVOAIKY] avTioTaon TOu KUKAWUATOG eival (on e 1o
Abpolopa Twv ouvOESEUEVWY AVTIOTATEWY O¢ OelPd Kal GUOLKA auEdvetal dTav ouv-
dgetal Jla véa avtioTaaon og oelpd TPOG TIG UTTOAOLTEG.

Napdadeiypa 1

AU0 nAekTpikol Aaurtrpeg eival mapdAAnAa ouvdedepévol kat Tpopodotouvtal and To
NAEKTPIKO SiKTUO TOU omoiou n tdon eivat U=230 V. Ot avTioTdoelq Twv AQUItInpwy eivat
R,=660Q kat R,=1320 Q.

H 10odUvaun avtiotaon eivat:

Ro)\ 1 2 oA R1 R2
Ro)\: Rf R2 (6)
R+ R,
_ 6601320,

A 660+1320

Mapatnpeital emopévwg OTL N OUVOALKY) avtioTtaon eival pkpdTepn and Ti§ CUVOEDENE-
VEG QVTIOTACELG.
H €vtraon tou pelpatog Tou KUKAWPATOG eivat:

1= Y 230V _ oo
R, 4400

Napadeiypa 2
HAekTpikd KUKAwpa amnoteleital ano Tpeiq avriotaoeig R, = 100 Q, R,=200 Q, R, = 200Q

ouvdedeéveg MapANNAa. To kUkAwa Tpopodoteital and rnyr) Tdong U = 100 V.
H 10oduvapun avtiotaon eivat:

1 _1,1 1_R/R+RyR+R,R
Ro)\ I:{1 Rz Rs I:{1'Rz'R3
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R,-R,-R,;

~Ra=R R
10 Pt Rz' Ra"" Rs' I:‘1

R _ 100-200-200 _
°*100-200+200-200+ 200-100

50 Q

Kat mdAL napatnpeitat 6t n ouvoAkr avtiotaon R, eival pikpdtepn kat and tn pkpo-
TEPN TWV OUVOEDEUEVWV QVTIOTACEWV.

To peupa nou dlappgel TO KUKAwUa eivat:

U 100V,
R, 50Q

Av kataotpagel n avriotaon R, n ouvolwkr) avtiotaon R, 6a yivet:

1

R -

1L A _ReRy 2002001 _ 5 440
R2 R3

,+R, 200+200 100

R
oA R

AnAadn n ouvoAkr| avtiotaon R, au§avetal HETA TNV anoouvOEDT Hlag avtioTaong.

To véo pelpa Tou KUuKAwuatog Ba eivat:

U 100V _

R, 1000

1A

ZUVETIWG N apaipeon piag avriotaong and tnv MapdAnAn cuvdeopoloyia rpokaAel
aU&Non TNQ CUVOAIKNAG avTioTaong evw To KUKAwA eEakoAouBel va Aettoupyel. ZTn ouv-
deaguoloyia oelpdg, avtiBéTwg, N apaipeon UAG avtioTaong UELWVEL TN TUVOAIKA eV
JlakaTTETAL N AEITOUPYIa TOU KUKAWUATOG.

B. MPAKTIKO MEPOx
AmraiToupeva épyava Kal CUOKEUEG

1 wudueTpo

1 BoAtduETPO

4 aurepdueTpa

1 rnyn tdong

3 avtiotdoelg

1 ruvakida ouvdeopuoAoyiag NAEKTPLIKWY KUKAWUATWY
aywyoi

MIKPOUAIKA
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MNopeia epyaciag

EmaArj6euon Tou TUMOU TN 1008UVANNG avTioTaong

1.

10.

ToroBetioTe TIG TPElg avtiotdoelg R,, R, kat R, otnv rmwvakida énwg oto Zxnua 6.9
XwpPIg va TIg ouvdEoeTe UETAEU TOUG.

>uvdEate To WHOUETPO ota dkpa I kat A Tng avtiotaong R, olupgwva pe to Zynua 6.9.
Metpriote TV Tiur TG avtiotaong R, kat onpelwoTe Tnv oTn oxXeTIkA 6€om Tou MNMivaka 1.

Metpriote pe Tov (dlo TpdTo Tig avtiotdoelg R, kat R, kat ONUELWOTE TIG TEG TOUG OTIG
avtiotolxeg 6€oelg Tou Mivaka 1.

2UvO€aTE TIQ TPEIG AVTIOTACEIG O TIAPAANANAN OouvdeOPOAOYia Onwg @aivetal OTo
2xNMa 6.9 BpaxukukAwvovtag 1o Akpo I pe to E, To A pe 1o Z, t0 E pe 1o H, kat 1o
Z e 10 ©. ZuvdEaTe TO WHONETPO oTa Akpa A Kal B tTng ouvdeopoloyiag Twv TpLwv
QVTIOTACEWV.

Metprjote Tn ouvoAkr avtiotaon R, kat onuewote v T g otov lNivaka 1.

Yniohoyiote v T g R, HEow NG EE&.(7) xpnowomnowvtag Tig TIHES TWV TPLWV
avtiotdoewv R,, R,, R, TOU peTprioate mMPonyouuEvws. SnNUewaoTe TV T g R,
otnv teAeutaia B€on tou Mivaka 1.

>uykpiveTte TNV TIUN TNG R, TTOU PHETPNOATE ME TNV T TTou uttoAoyioate peow tng EE.
(7) kal emaAnBevarte Tov TUTO NG LoodUvaung avtiotaong.

Anoouvdgate v avtiotaon R, and 1o KUKAwua apaipwvtag Toug aywyoug EH kat
ZO. Metpniote &ava v R, Kat emaAnBedote Tov TUMO TNG loodUvaung avtioraong
Twv R,, R, and v EE. (6). Awote pia nAeKTpoAoykn eERynon (Oxt Labnuatikn) yia tnv
artia petaBoAnq g R, META TV agaipeon TG R,.

KUkAwpa 2 avtiotdoewv: R, (1,2,3) = Q

KUukhwpa 3 avtiotdoewv: R, (1,2) = Q

R, =...QQ R =...Q,R, =...Q)

ZavaouvdEate Tnv avtiotaon R, 0To kUKAwUa enavapepovtag Toug aywyouqg EH kat
ZO otn B€on Toug. ANMOCUVIEDTE TO WUOUETPO.

A 7 e Zxnua 6.9 Métpnon avtiotaoewv

ouvdedeugvwy napdiinia
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Mivakag 1: Avtiotaon og Q

R1' Rz' Rs
R,-R,+R,-R,+R;- R,

Tdon ora dkpa Twv MapAAANAwv KAA3wWV TG CUVSEOHOAOYIGG TWV AVTIOTACEWV

1. Mpaypatonowjote TN ouvdeouoAoyia Tou Zxruatog 6.10 cuvd€ovtag tnv Inyn ota
akpa A kat B. Zuvd€ate To BoATouETPO oTa dkpa I kat A Tng avriotaong R,. H Tur) tng
Tdong TG NAEKTPLKNAG TMYNQ Ba oag urnodelxBel and tov ureUBuvo Kabnynty.

Mnv TPoPOdOTACETE TO KUKAWUA e TAON Kal N BEoeTe 0e AetToupyia TNV NAEKTPIKNA
Tnyr mpotou o uteubuvog KaBnyntng eAEyEel Tn ouvdeauoAoyia.

2. ZupnAnpworte n dedtepn othAn Tou lMNivaka 2 pe Tig THEG Twv avTiotdoewy R,, R,, R,
kal ROA TIg omoieg UETPOATE TIPONYOUUEVWG E TO WHOUETPO.

3. TpopodoTHoEeTE TO KUKAWUA [Ee TAoN.

4. Metpnote v tdon U,, ota dkpa tng avtiotaong R,, kat ONUELWOTE TNV TN TG 0N
OxeTIkA B€on tou Mivaka 2.

5. Anoouvd€ate TO BOATOUETPO amnd Tn BEon Tou Kal ocuvdEoTte To ota dkpa E kat Z tng
R,. Metpriote Tnv 1don U, ota dkpa tng avriotaong R, kat onuewote v TP g
otov lNMivaka 2.

6. Me Tov {310 Tpdrmo petpriote TV Tdon U, ota dkpa H, © g avtiotaong R, kat v tdon
U ota dkpa A, B g R,,. Znuewote Tig TEG otov lMivaka 2.

7. Mapatnpnrote 6Tt U = U, = U, = U, kaL enaAnBevate GTL oL TAoEIG 0TOUG MAPAAANAOUG
kAAdoug eival ioeg peta&l Toug Kat N T Toug (on pe TNV Tdon TpoPod0oaiag CUVOAL-
KOU KUKAWUATOG.

8. Arnoouvdgate v avtiotaon R, and 10 KUKAwPaA apalpwvtag Toug aywyouq EH kat
ZO. Metpnote &avd pe to BoAtdpetpo Tig Tdoelg U, kat U, Twv mapdAAnAwv kKAAdwv
Kat TV Tdon U Tou ouvohikoU KukAwuatog. MetaBdlovtal ot ev AOyw TAoelg; AtTio-
Aoynote v andvtnon oag.
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KUkAwpa 2 avtiotaoewy:

=..V,U=..V,U-=..V
KUkAwpa 3 avtiotaoewy:
U=...V,U=..V,U-=..V

9. ZavaouvdEate Vv avtiotaon R, 0To KUK WA enavapepovtag Toug aywyoug EH kat
ZO ot B€on Toug. AMOCUVIEDTE TO BOATOUETPO.

A D C : H
‘L N
U=
A M N
R1 RE RS
Zxniua 6.10: Métpnon twv
Tdoewv ™G MapdAAnAng
* * ouvdeauoloyiag Twv
B A Z © avTiotdoewy.
Mivakag 2: M€tpnon g Tdong Kat Tng évtaong PEUMATOS TwWV MAPAMNAWY KAGDwWV.
Avtiotaon og Q Tdon oe V ‘Evtaon oe A
R, U, I,
R, U, L,
R, U, I,
R.x U I

PeUparta oto KUKAwPa TNG mapdAAnAng cuvdeopoAoyiag Twv avTiIoTAoEWV

1. MNpayuatonomrjoTe T ouvdeopoAoyia Tou Zxruatog 6.11 TonobeTwvtag oe oelpd e TIG
Tpelg avTioTdoelg Ta Tpia aumePAUETPO Ta onola Ba PeTPrioouy TV €vtaocn Tou pelua-
TOG TWV TPV avTiotdoewv. TormoBeTaTe eMiong TO TETAPTO AUMEPOUETPO OE OEIPA e
NV nnyr oUTwg WOTE va PETPA TO GUVOAIKO peUud TG NMapdAAnAng ouvdeopoloyiag. H
TN TNG TAoNg TNG NAEKTPIKNG TMMYNG 6a oag untodelxBel and tov uneubuvo Kadnynth.

Mnv TPpopOodOTACETE TO KUKAWUA e TAOM Kal pn BE0eTe 0g AelToupYia TNV NAEKTPLKN
nnyn npotouU o urneuBbuvog kadnyntrg eAéyEel T ouvdeouoloyia.

2. Tpo®od0oTNOoTE TO KUKAWWA e TAOM.

3. Metpriote Tnv évtaon | Tou ouvoAlkoU pelaTog Tou KUKAWATog. Ev ouvexeia petpn-
oTe TO pevpa |, Tou pedparog rou dappgetl Ty avtiotaon R,, To peuua |, Tng avtiota-
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ong R, kat to pevpa l, g avtiotaong R,. Znuewwote TG T€00epIg TWEG |, 1, |, kat |, oTig
OXETIKEG B€oelg Tou lMivaka 2.

. Mapatnpniote 6t = I, + 1,+1, kat enaAnBevote Tov 10 kKavéva Tou Kipxwep olupwva
e Tov omoio To dBpoloua TwV eVTACEWV TWV PEUMATWY TIOU lappEouV avtloTAoElg O
KUKAWA TIapAAANANG ouvdeongq eival (oo e Tnv évtaon Tou peUpaTog Tou TPoPodo-
Tel TO KUKAWQ.

0 U ~]O -]
i 2xnua 6.11: Métpnon twv

- -
LY s 7
e e -~ P PEUUATWY TNG MaPAANANG
A Z e ouvdeouoloyiag Twv
avtiotdoewv.

A | : .
—:L I\ S S .

I :[ u I | I
B

. Amoouvdgate Tov kKAAdo EHOZ pe tnv avtiotaon R, kat To apnepduetpo. Metpriote Ta
peupata I, kat I, Twv mapdAAnAwv kKAAdwv kat To peupa | Tou CUVOAIKOU KUKAWUATOG,.
MetaBdMovtal Ta ev Adyw pelpata; ATlOAOYNOTE TNV Andvinor] oag.

KUkhwpa 2 avtiotdoewv: | = . A Ly = LA L . A
KikAwpa 3 avtiotdoewv: | = ... A I, = . AL . A
Roriroy = e @ Rorrog = o QU =0l V)

. ATTOOUVAPOAOYNOTE TO KUKAWMA Kal ETIIOTPEYTE TA dpyava Kal Ta UAIKA otov urmeu-
Buvo kabnynt.

. EPTAZIA

. Neptypddte oT0 TETPAdIO TAg TNV Ttopeia TNG AoKNOoNG, TA AMOTEAEOUATA TWV PMETPN-
OgwV, TIC TMAPATNPENOELG KAl Ta cuunepdopatd oag.

. KUkAwpa duo avtiotdoswy 20 Q kat 80 Q oe mapdAAnAn ouvdeon Tpogodoteital and
rinyn Taong 160 V. Na urnoAoylobei n évraon Tou peluatog tTng k&be avriotaong ka-
Bwg kat n évtaon Tou PeUUATOG TNG MNYNG.

. 'Eva nAekTpkd KUKAwua aroteAeital and dUo NAEKTPLIKEG KATAVAAWOELG TTAPAANAa
ouvdedeuéveg. Mg Ba petprioete To pelua TwV KATavaAwoewv av dev dLABETETE
AUMEPOMETPO; ZXEDIATTE TO NAEKTPIKO KUKAWUA Kal TieptypdyTe Tn dladikaaia.

. H nA\ekTpikn| avtiotaon Tou BOATOUETPOU eival UIKEN 1 HeYAAn; ATloAoyroTe Tnv and-
vInon oag pe éva anid KUKAwua.

. Mwg ouvdéetal To BOATONETPO Og TelPA 1) MAPAANAQ TIPOG TN UETPOUNEVN KaTtavd-
AWON;
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6. H nAekTpikr avtiotaon Tou aumepouETpou eival pikpr) 1} HeYAAn; ArTloAoynote v
andvinon oag pe €va an\o KUKAwA.

7. Mwg ouvdéetal To AUMEPOUETPO OE OelPd 1] TTAPANANAQ TIPOG TN METPOUMEVN KaTava-
AwOonN;

8. ZTnv nmpoomndBeld oag va PETPHOETE TNV TAON € éva peupaToddtn (mpifa) Tng Katol-
Kiag oag xpnotoroleite kKatd AdBog aunepoueTpo avti BoAtop€Tpou. Tt Ba cuuBEel;
AttioAoynote TNV andvinon oag pe €va ankd oxESL0 TOU NAEKTPIKOU KUKAWMATOG,.

9. Tt 6a oupBel av ouvdEaete TO BOATOUETPO O OElPA UE LA NAEKTPLIKY) CUOKEUT| TIOU
Bploketal oe Aertoupyia;

10. O1 ao@dAeleg Tou NAeKTPIKOU TIivaKa TNG KATOKIag gag evepyorolouvtal HOAlG 6€-

OeTe Og Aeltoupyia pia JIKPr) NAEKTPIKY) ouoKeur). EAEyxeTe Tn ouokeur] aA\d dev
Bpiokete kavéva mpopAnua. Tt oupBaivel;

A. A=IOAOTHZH
Metd 10 TéAOG NG Aoknong Ba mpéenel va yvwpilete kat va eiobe ikavol va:

1. AlATUTIWVETE TN OX€0N TIOU MAPEXEL TNV LloodUvaun avtiotaon Tng napdAAnAng ouvde-
OMOAOY{aG NAEKTPIKWY QVTIOTACEWY KAl va TNV UTIOAOYICETE.

2. AvayvwpiCete pia mapAAANAn cuvdeoUOAOYIQ NAEKTPIKWY KATAVAAWCEWV.
3. En\€yete TOV 0pOS TPOMO GUVOEONG TOU BOATOUETPOU OTO NAEKTPIKO KUKAWA.
4. Ava@QEpeTe TA MAEOVEKTAUATA TNG TMAPAAMNANG UVOEONG NAEKTPIKWY KATAVAAWTEWV.

5. Enegnyeite mowa ox€on ouvdgel TV TAON Kal TO PeUNA NAEKTPIKWY KATAVAAWTEWV
ouvdedeUEVWV TTAPANNAQ.

6. Epapuodlete tov 10 kavova Kipxw oe €va NAEKTPIKO KUKAWLA.

90



HAEKTPOAOTIKO EPITAXTHPIO

AZKHZzH 11
MIKTH ZYNAEZMOAOI'IA HAEKTPIKQN ANTIZTAZEQN

A. OEQPHTIKO MEPOZ
Cevikd

2€ QPKETA NAEKTPIKA KUKAWUATA XpnouJoroleital 0 ouvduaoudg tTng ouvdeouoloyiag
oelpdg Kal TG MapAdAAnAng ocuvdeopoAoyiag. O ouvduaoudg Twv dU0 auTwv CUVOETO-
AOYLWV OVOPAZeTal UIKTY) ouvdeauoAoyia. H ouvdeopoAoyia autr| anoteAeltal anod ermni pe-
POUG KUKAWMATA MEPIKA amd Ta oroia €XouV TIG KATAVOAWOELG OUVOEDEUEVEG TIAPANAN-
A Kal kamnola AAAa e oelpd. (Zxnpa 6.12). Ta eri uPoUG KUKAWPATA cuvdgovTal HETAEU
TOUG eite o€ oelpd eite MapANNAa. Evw n mapdAAnAn cuvdeapoAoyia eivat cuvnBgotatn
oto Siktuo dlavoung XapunAng tdong 230 V wote va Aettoupyouv OAEG Ol CUOKEUEG e TNV
(O1a tdon, avtiBETWG N UIKT oUVSECPOAOYIa emkpatel 0Ta NAEKTPOVIKA KUKAWuata. Me
N MIKTA ouvdeopoAoyia a&lomolouvtal Ta MAEOVEKTANATA TwV AANAWV TPOTIWV oUVOEONG
Kal emTuyxAdvovtal oL emuunTeg TAoEIG Kal peluata ota SlApopa TUNHATA TOU KUKAW-
paTog.

Zxnua 6.12: Mop@ég UIKTNG ouvdETUOAOYIaG NAEKTOIKWY KATAVAAWOEWV.

Napadeiypa 1

@a umoAoylobel n 1ooduvaun avtiotaon TG MIKTAG OUvOECHOAOYIag TOU ZXAUATOG
6.12.a.

H wooduvaun avtiotaon twv R, kat R, ouvdedepévwv mapaMnia sivat:

R, R
R, —_—2'%
9" R,+R,

H wooduvaun avtiotaon cuvdeetal oe oelpd e v R,. Apa n ouvoAkr| avtiotaon R,
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TOU KUKAwuatog Ba eivat:

Ra=R+Rp5=

(1)

Napdadeiypa 2
©a urntoAoy1oBei n LoodUvapn avtiotaon NG UKTAG ouvdeopoAoyiag Tou Zxnuatog 6.1203.

H 1ooduUvaun avtiotaon Twv R, kat R, ouvdedepévwy ae oelpd eivat:
Res = R, + Ry

H wooduvapn autr avtiotaon ouvdgetal apdAAnAa pe v R,. Apa n ouvolikn avti-
otaon R,, Tou KukAwuatog Ba eivat:

_ Ry-Ryy —~R _Ri(R,+Ry

= = 2
* R+ Ry > R,+R,+R, @)

Napdadeiypa 3
©a unohoytoBei n 1oodUvapn avtiotaon TG MIKTAG ouvdeauoAoyiag Tou Zxruatog 6.12.y.

H 1ooduUvaun avtiotaon twv R, kat R, ouvdedepévwy ae oelpd eivat:
Ruy =R, + R,

H wooduvaun avtiotaon twv R, kat R, ouvdedepévwv oe oelpd eivat:
Res = Rs + R,

Ouavwtépw duo avtiotdoelg R, kat R, ouvdEovtal mapdaMnAa petagu Toug. Apan
OuvoAKn avtiotaon R, Tou KUKAwuatog Ba eivat:

= Ri2 Rag SR, - (R,+Ry- (R;+R,) 3)
R(1’2)+ R(3,4) (R,+ R,)+ (R;+R,)

Napdadeiypa 4

©a unoAoytobel n .oodUvaun avtiotaon g KTG ouvdeooAoyiag Tou Zxuartog 6.12.5.
H wooduvaun avtiotaon twv R, kat R, ouvdedepévwv mapdAnia eivat:
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H 1ooduvaun avtiotaon Twv R, kat R, ouvdedepévwy mapdMnia eivat:

Rs' I:{4

R,, =—3 4
G4 R+ R,

Ot avwtépw dUo avtiotdoelg R, kat Ry, ouvdeovtal o oglpd HETAEU TOuG. Apa 1
OUVOAIKN avtiotaon R, Tou KukAwuatog Ba eivat:

Ror = R(1,2) + R(3,4) =

B. MPAKTIKO MEPOX
AnaitoUpeva dpyava

1 WPOPETPO

1 BoATOuETPO

3 aumnepdueTpa

1 mynj Téong

4 avtioTtaoelg

1 rvakida olvBeong NAEKTPIKWY KUKAWUATWV
aywyol

MIKPOUAIKA

MNopeia epyaciag

Mé£Ttpnon TG 1003UvVapung avTioTaong o€ MIKTEG OUVAEOHOAOYIEG Kal EMAAOguon
TWV TUTTWV.

1. TonoBetiote TI§ T€00epIg avtiotaoelg R,, R,, R, kat R, otnv mvakida xwpig va Tiq
ouvd€oete PETAEU TOUG. MeTPNOTE E TO WHOUETPO TIG AVTIOTACELG KAL ONUEIWOTE TIQ
TIuEg atov Mivaka 1.

2. ZuvB€ate TN ouvdeopoloyia Zxnuarog 6.12.8 pe Tiq Tpeiq avriotdoelg R,, R,, R,. Zuv-
Oé0Te TO WHOUETPO oTa AKpa A kal B Tng ouvdeopoAoyiag Kal HETPOTE TN OUVOAIKN
avtiotaon R,,. Kataxwpnote v Tiur) otov MNivaka 1.

3. EmavaAdBarte v dla diadikacia yia tn JETPNOT TWV CUVOAIKWY AVTIOTATEWV TWV KU-
KAWUATWV TV ZXNUATwy 6.12.y kat 6.12. 3.
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4. Yriohoyiote Tnv Tyur) TG RoA amd toug tunoug tTng .oodUvaung avtiotaong XPnotuo-
nolwvTag Tiq TIHEG Twv avtioTacewy R,, R, R, kat R, tou petprioate mponyoupgvwg. Ot
TUmoL g ooduvaung avriotaong Twv EE.(1), (2), (3), (4) napatiBevral mapanAelpwqg
Tou Mivaka 1.

5. ZUyKpiveTe TIG LETPOUUEVEG TIUEG e TOUG UTTIOAOYLOUOUG 0ag Kal eMAAnBeloTe TOUG
TUMoug TG Looduvaung avtioTaong.

6. ANTOCUVOEDTE TO KUKAWA.

MNivakag 1: Avtiotaon oe Q
R,
R,
RS
I:{4
Ry (R+R;) 0
== = ..
R,, Tou 3x.6.12B > R+ R+ Ry
(R1+ Rz)' (Rs+ I:14)
= = Q
R, Tou 2x.6.12y oA R+ R)+ (R,+ R,
R,, Tou x.6.128 R-R, R;R
oA X Ro=——2+—"" = Q
R+R, R;+R,

EUpeon Tng 1003Uvaung avriotTaocng Twv ouVSUACHWV avTIOTACEWYV TTOU epgavifovTal
oTn MIKTH ouvdeopoAoyia.

1. TonoBetoTe TIG T€OOEPLG avTioTdoelg R,, R, kat R, otnv rvakida, oupewva pe To Ku-
KAWMQ Tou Zxuatog 6.12.a, xwpig dpwg va Tig ouvd€oete HeTa&U Toug. MeTpriote e
TO WHUOUETPO TIG AVTIOTACELG KAl ONUELDOTE TIG TWEG atov MNivaka 2.

2. Zuvd€ate MapaMnAa Tig avtiotaocelg R, kat R,. Metpriote pe 10 wPOUETPO TNV LIOOSU-
vaun avtiotaon R, ™G MapdMnAnG ouvdeopoAOYiag Kal ONUEWWOTE TNV TIUAR OToV
Mivaka 2.

3. ZuvdEaTe Og Oelpd e TNV avwTEPW ouvdeopoAoyia Tnv avtiotaon R,. To KUKAwua €XEL
ndpel MAEOV TN MOPYN TNG MIKTAG ouvdeTUoAoYiag Tou Zxruatoqg 6.12.a. Metpriote
ME TO WHOUETPO TN CUVOALKN) avTtiotaon ROA TOU KUKAWUATOG KAl CNUELWOTE TNV TN
otov Mivaka 2.

4. Mapatnpriote OtL n cuvdeouoAoyia anoteAeital ard dUo emni HEPOUG KUKAWUATA CUV-
dedepéva oe oelpd: To MPWTO elval €va anAd KUKAwPA oelpdqg e Jia avtiotaon, tnv
R,, evw To deUTePO eival €va KUKAwpA TIapAAANAngG ouvdeong dUo avtliotdoswy, Twv
R, kat R,.
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EnaAnBeuote Toug TUMOUG TNG LloodUvVauNgG avtioTaong Twv OUVOETUOAOYLWV TIOU EUPA-
viCovtal 0To KUKAWA:

a) NMapdM\nAn cuvdeopoAoyia Tng R, pe v R,
looduvapun avtiotaon R(2,3) = .......... Q

B) Zuvdeopoloyia oelpdg ™G R, pe Mv R,
looduvaun avtiotaon R, + R,; = .......... Q

Y) Miktr) ouvdeopoloyia Twv R, R,, R,.

Rz' Rs _

loodUvaun avtictaon R, =R, + -
* U R,+R,

EmaArj6suon Tou 1ou kKavova Kipxw@ oTn HIKTH ouvdeopoloyia

1. ZUvdE0Te TNV NAEKTPLKN TINYN 0TA AKPA NG MIKTNG ouvdeouoloyiag Tou Xx. 6.13, aA\d
MNV TPOPOJOTrOETE TO KUKAWUA UE TAON Kal ) B€0eTe 0€ AelTOUPYIa TNV NAEKTPIKN
nyn npotoU o urnelBuvog kabnyntg eAéy&el Tn ouvdeouoloyia. H Ty g tdong
NG NAeKTPIKNAG TNYNG 6a cag untodeixBei arnd Tov ureubuvo Kabnynt).

2. ZUVOEQTE TO PWTO AUMEPOUETPO OE OElPA e TNV NAEKTPLKY) TINYN YA VA UETPY)OETE TO
OUVOAIKO peulpa |, ToOu KUKAWUATOG TO OToio Tautdxpova eivat To pelpa Tou PwTou
KAGdOoU TOU KUKAWHATOG, dnAadr) Tng avtiotaong R,.

3. TonoBetiote Ta AA\A dUO auUMEPOUETPA OTOUG KAASOUG TNG NMAPAANANG ouvdeaO-
Aoyiag Twv avtiotacewv R, kat R, yla va PHeTPr)oeTe TNV €vTaon TwV PeUPATwV |, Kat I,
otoug duo rtapdAAnAoug KAASoug.

4. Tpo®POJdOTNOETE TO KUKAWUA e TAON.

5. Metpriote TO peupa |, mou dlappgel v avriotaon R,, To pevpa |, TNg avtiotaong R,
Kat To pevpa |, Tng avtiotaong R,. Inuewwote TG TIHEG |, |, Kat |, OTIG OXETIKEG BETELG
Tou lMivaka 2.

6. YroAoyiote 10 OuvoAiké pedpa g nmapdMnAng ouvdeopoloyiag Twv R,, R,. Znueww-
ote TNV Tn otov Mivaka 2.

7. Ynohoyiote To ouvoAiké pelpa | Tng pikTrg ouvdeopoloyiag Twv R,, R,, R,. Znueiwote
v Tr) otov Mivaka 2.

8. Bpeite Tn ox€omn nou ouvdgel Ta peupata l, I, 1, I, kat emaAnBevate Tov 10 kavéva Tou
Kipxw® ouppwva pe Tov omoio To ABpoLlopa TV EVIATEWY TWV PEUMATWY TIoU dlappE-
ouv avtiotdoelg napdAnAa cuvdedepgveg eivat (00 e TV €vtaon Tou PeUPATOG TIOU
TPOPOJOTEl TO KUKAWA.
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9. AnocuvdEaTe TA QUIMEPOUETPA KAl EQVACUVOETTE TIG AVTIOTACELG.

2xnua 6.13: Métpnon twv peupdTwy NG UKTHG
ouvdeouoloylag Twv avtlotdoewy.

MNivakag 2: Métpnomn g TAong kat TNG €vtaong PeUUATOG TwV NMAPAMNAWY KAASWV.
Avtiotaon og Q ‘Evtaon oe A Tdon oe V
R, I U,
R, 1, U,
R, 1, U,
Rea leg) Ues
R.x I U

EmaAr6euon Tou 20u kavova Kipxw¢ oTtn HIKT ouvdeopoAoyia

1. Zuvd€ate TO BOATOUETPO OTa AKpa TnG avtiotaong R,, oluppwva pe 1o 2x. 6.14 kat
peTpriote Tnv Tdon U,. ZnUeloTe TNV TP TG OTn OXETIKN B€on tou Mivaka 2.

2. Antoouvd€ate TO BOATOUETPO amnd Tn BEom Tou kat ouvdEaTe To ota dkpa g R, yia va
petpriote TV taom U,. Me Tov (S0 Tpdro petpriote TV 1don U, ota dkpa g avtiota-
ong R,. Znueworte 11§ THEG otov Mivaka 2.

3. 21 ouvexela petpnote v tdon U, ota akpa A, E g R, kat v 1don U ota dkpa
A, Bng R,,. Znuewnote T1q TipeEG otov MNivaka 2.

4. Tunapatnpeite Yetagu Twv tdoswv U, U,, U, 5 ; AIKQLOAOYNOTE TNV anavtnor oag.

5. Bpeite T ox€on mou ouvdeel Tig Tdoeg U, U,, U, kal enainBelote 1o 20 kavova
Tou Kipxwe ouppwva pe tov omoio To dBpoloua Twv TAoEWV 0Ta AKPA AVTIOTACEWY
ouvdedeuévwv ae oelpd eival (oo e tnv Tdon ou epapudleTal ota dkpa Tng ouvde-
OpoAoyiag Toug.
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6. ATOCUVAPPOAOYAOTE TO KUKAWHA KAl ETIOTPEYPTE TA Opyava Kat Ta UAIKA OToV UTeu-
Buvo kabnynt.

A L
) ®
A' ------- "
O T A o
e E Ve Ve Ve
------- Zxnua 6.14: Metpnon twv tdoewyv
B ™G MUIKTAG ouvdeauoAoyiag Twv

QVTIOTATEWV.

. EPrAZIA

1. Meprypdyte oto TeTPAdIO 0ag TNV Mopeia TG ACKNONG, TA ANMTOTEAETUATA TWV UETPN-
ggwv, TIC TMAPATNPENOELG KAl TA cuunepdopatd oag.

2. OL avtiotaoelq Twv ZXnudtwy 6.12a kat 6.12f3 eival ioeq peta&u toug: R, = R, = R,.
Moto KUKAWPA €xeL TN HEYAAUTEPN CUVOAIKN avTioTaon);

3. Avo avtiotdoelg R, = 100 Q kat R, = 100 Q eivatr ouvdedepéveg mapdMnAa kat Tpo-
podotouvtal pe mnyr) taong U = 100 V. Mwg 6a petaBAndei n ouvolkr) avtiotaon tou
KUKAWMATOG av Tipootebel 0’ autd pia tpitn avtiotaon R, = 100 Q n onoia cuvdgetal:
a) mapdAnAa pog Ti§ R, kat R,, B) oe oepd pe tnv R,; MNwg Ba petapAnbel to pedua;
EkB€ote Ta yevikOTepa ouprnepdopatd oag, aveEdptnTa and Ti¢ TYES TWV AVTIOTATEWV.

4. KUkAwpa duo avtiotacewv R, = 100 Q kat R, = 100 Q mapdM\nAa cuveedeUEVWY TIPO-
kertal va TpopodotnBel and to nAektpkd diktuo U = 230 V. H avtiotaon R,, anatrel
Tdon 230 V yiwa va Aertoupynoet evid N R, dev avtéxel tdon peyaAutepn twv 57,5 V. Tt
Ba kAvete;

A. A=IOANOIMHzH
Metd To TENOG TNG ACKNOoNGg Ba MPEMEeL va PropeiTe:

1. Na unoAoyiete Tnv 10odUvaun avtiotaon UAg HIKTAG OUVOETUOAOYIOG NAEKTPLIKWV
QVTIOTACEWV.

2. Na dakpivete og €va KUKAWPA UIKTAG ouvdeopoAoyiag Tiq MapAdANAEG TuVOECHOAO-
yieg katavaAwoewv Kal TIg ouvdeopoloyieg oelpdg.

3. Na epappdlete Toug kavoveg Kipxw® oe €va NAEKTPIKO KUKAWUA JIKTAG GUVOETOAO-
yiag.
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4. Na dlakpiveTe mola ox€om OuvOEEL TNV TAOT KAl TO PEUUA NAEKTPIKWY KATAVAAWTEWV
oTa €Tl JEPOUG KUKAWUATA JIag UIKTAG ouvdeauoloyiag.

5. Na emiA€yete T B€0n Twv 0pyAvwy yia va PLETPNOETE TIG TATELS KAl TA peUATA OE ULd
MIKTA ouvdeopoAoyia.
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AZKHZzH 12
AIAIPETHZ TAZHz
A.OEQPHTIKO MEPOZ

Ti gival o d1a1p€Tng TAONG

O dwap€g Tdong eivat pia dAtagn NAEKTPLIKWY AVTIOTATEWY OUVOEDEUEVWY OE OelPA.
Mwa arir] miepimtwon dlap€tn Tdong anelkovifetal 0to KUKAwUA Tou Zxnuatog 6.15a
orou dUo ioeg avtioTdoelg Tpopodotouvtal and nnyn tdong U. H tdon g mnyng uot-
pdletal €€’ {oou PeTAEU Twv avtioTtdoewv e’ doov eival ioeg pueta&u Toug. Emopévwg n

Tdon ota dkpa g kKdbe avriotaong Ba sival % dnAadr) n OUVOAIKY] TACN TOU KUKAW-

patog dwaipeital og duo (oa pépn. O dalpe€tng Tdong ovouddeTal Miong KATAPEPLOTNAG
Tdong d1éTL N Tdon kKatauepifetal (Lolpddetal) OTIC AVTIOTACELS TOU KUKAWATOG.

Av oL avtiotdoelg dev eival oeg peTa&u Toug, mPAyua ou cupBaivel otnv MAElOVOTNTA
TWV dlalpeTWy, TOTE N TAoN Ba dlatpeital avaloya pe TNV TIUA TwV avtiotdgewy. Alalpg-
™G Tdong prnopel pUOLKA va KAaTaokeuaoBel e TePLOoOTEPEG QVTIOTATELS. 2€ KABE Tie-
pimtwon n Tdon nou epapudéleTal oTa AKPA TOU KUKAWUATOG dlatpeital oTig eri pépoug
avtiotdoelg. ‘Eva mapddetyua anAou dlalp€tn Tdong gaivetal oto Zxnua 6.153 dérou ol
avtiotdoelg R, kat R, tpogodotouvrat and rmyn tdong U.

Al j’z’ (]

R[] ue A

!

a B 2xnua 6.15:
Aaipéteg tdong.

Ot avtiotdoelg dlappeovtal and to dlo peupa | eneldr) ouvd€ovtal o€ oelpd. H tdon U,
oTa dkpa tng avriotaong R, sivac
U,=1"R, (1)

Kat n tdon U, ota dkpa g avtiotaong R,
U=1"R, (2)

Apa, dlaipwvtag katd peAn Tig EE. (1), (2) mpokurttel n avaloyia:
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L 3)

Amorowwvtag to | and toug dpoug Tou KAAouaTog eEAyeTal n €€NG oxEoN:

c|c

_R
=R (4)

2

ZUuQwva Je Tn ox€on auth, n tdon ota dkpa Twv avilotdoswy eivat avaloyn pe Tnv
TN Twv avtiotdoewv. Enopévwg n daipeon g tdong eEaptdral and tn ox€on Twv
TIMWV TWV QVTIOTATEWV.

Napdadeiyua

Alap€tng tdong anoteAeitat and duo avtiotdoelg R, = 150 Q, R,=50 Q ouvdedepéveq
oe oelpd ol omnoieg Tpopodotouvtal and mnyr tdong 100 V. Epapudlovrag v EE. (4)
TPOKUTTTOUV Ta €ENG:

$252w233U1 :3U2
U, R, 50Q

O 1doelg 010 KUKAWUA QVTIOTACEWY O€ Oelpd Kal GUPpwva e Tov 20 kavova Kipxwe
ouvdgovtal he TNV €ENG oxEon:

U=U,+U,
SUVENWG:

U=3-U2+U2=4-U2:>U2=%=$=25V =U,=U-U,=100-25=75V

Mapatnpeital 6Tt n ouvoAikn Taon Twv 100 V Tou kukhwuatog diatpeitat og dUo PEPN
Twv 75V kat 25V avtiotolxa, mou eival avadloya Tng TIUNG TWV AVTIOTATEWV.

E@appoyég SiaipeTwv TAONG

OL dap€teg TA0NG BPioKOUV EPAPOYT) O NAEKTPIKA 1] NAEKTPOVIKA KUKAWATA OTToU
arnatrreitat va tpo@odotnBei pia katavAhwon pe Taon UKEOTEEN and auTr) TOU KUKAW-
MaTOGQ. 2TO Zxua 6.16a amelkovifetal €vag dlaipe€tng autou Tou eldoug o omoiog aro-
teleltal and Tiq avriotdoelg R, kat R,. 2ta dkpa Tng Klag avtioTaorg Tou ouvdgeTal n
NAEKTPLKN KatavAlwon R wote va tpo@odotnBel povo and €va pepog g taong U tou
KUKAWATOG.

Mia onuavTikn e@appoyr] Tou dlalpe€tn Tdong eivat n LETPNON TACEWY TWV OTIoIWV 1 TYUA
elval peyaAUtepn and autn nou propel va petpnBel and ta épyava pérpnong. =’ autn tTnv
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nepmtwon n tdon 1ou MPEMeL va petpnBel epapudletal ota dkpa dUOo avTIoTACEWV O O€l-
Pd kAL To Opyavo PETPNONG CUVOEETAL OTA AKEA TNG IAG TWV AVTIOTATEWV (ZX1)Ma 6.163).

BB
ERTHERTS

Epapudlovrag 1o vOuo Tou QU 0TO KUKAWKA TOU ZXNHaTog 2[3:

Zxnua 6.16:
Epapuoyég twy
dlalpeTwy TAoNg.

U=1-R,=1-[R,+R,) 5)

Kal otnv avtiotaon R2:

U,= IR, (6)

KAl KATomv dlalpwvTtag Katd pEAN TIG avwTEPW OXETELG EEAYETAL N OXEDN:

U _R¢+R, @
U2 R2

H oxéon autn napéxel To peyebog Tou unofLBacou Tng Tdong rou ovopdZetat Adyog
katapeplopou K tou dlatp€n (1 katapeplotTr)) Tdong:

K= i _ R1+ R2 (8)
U2 I:{2
Napdadeiypa

HAektplkd KUKAwpa Tpopodoteital pe tdon U=3.000 V mou eivar moAU uynAn ya
va propel va petpnBei and éva BoAtduetpo. Mpog Touto ouvdéetal MapdNAnAa mpPog
TOUG AKPOJEKTEG TNG TAONG €vag dlalp€tng TAong anoteAoupevog and dUo avTloTAoELg
R,=14.850 Q, R,=150 Q. Epapudgovtag v EE.(7) mpokurmTouv ta €EAG:

U _R+R, 14850Q+150Q 15.000Q _

=100
U, R, 150Q 1500
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U 3000V

U= =21
100~ 100

=U,=30V

To BoAtdpetpo ouvdgetal ota akpa Tng avrtiotaong R, ornou n tdomn unoAoyiobnke OtL
eivat 30 V. H tdon autn unopel va petpnBei and 1o BOATOUETPO XwpPIig va Kivduvelael va
KataoTpagel.

H Aeitoupyia Tou d1a1p€Tn HETA TN OUVAEON TNG NAEKTPIKNAG KATavAAwaong

Mpénet va TovioBel 6tL dtav ouvdeBel Ui NAEKTPIKN KatavAAwon (T.X. éva BOATOUETPO
1] OToLOdNTOTE NAEKTPIKG POoPTIO) TTaPANANAQ TiPog TNV avtiotaon R, Tou dtap€n, téte
dlatapdooetal 0 Adyog KatauepLlopou didTt n avtiotaon R Tng katavdAwong ouvdgeTal
napdAAnAa nipog v R, 1ooduvaun avtiotaon tou kKAAdou naipvel TNV Tn):

_ R'Rz

R,=
> R+R,

)

Apa, o Adyog katapeplopou Ba yivel ioog pe:

k=Y _RtR, (10)
U2 RZ

Av n avtiotaon g katavAaAwong eivat TIoAU PeYAAn, TéTte 0 AOYoqg KatapeplopoU emn-
pedletal eAdxiota 1} kaboAou.

Napdadeiyuya

Alap€ng tdong anoteleitat and duo avtiotdoelg R, = 9.000 Q, R, = 1.000 Q. Zta dkpa
™G ouvdgetal Yneplakd BoAtdpetpo avtiotaong R = 1 MQ. O Adyoq kataueplopou Tou
Jlalp€Tn mpLv Tn oUvdeoT Tou BOATOUETPOU elval:

R,+R, 9.000Q+1.000Q 10.000Q

K= - _
R, 1.000Q 1.000Q

10

Metd tn auvdeon tou BoAtouétpou (R = 1 MQ = 1.000.000 Q) n tocodUvapn avtiotaon
Tou KAAdou eivat:

R _ R-R, 1.000.000-1.000 1.000.000.000

= - - =9990
R+R, 1000.000+1.000  1.001000
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«_ B+ R;_9.0000+999Q 99990

- ~10,009
R, 9990 9990

Apa o Adyog Katapeplopou emnmpedletal Katd éva ToocooTo Tou eival apeAnTéo av An-
@OBel U’ YN 4TL TO OPAAUQ PETPNONG TOU opydvou eival TIoAU peyalUTepo.

‘EoTw 6Tt TO BOATOETPO eival avaloyikd kat n avriotaor] Tou eivat 10 kQ. H 10coduvaun
avtiotaon tou kKAadou Ba eivat:

R'_ R-R, 10.000-1.000 10.000.000

= - : =909,090
R+R, 10.000+1.000 11000

«_ R+ R;_9.0000+909,09Q _9909,09Q _
R’ 909,090 909,090

10,9

Mapatnpeital 6Tt 0 AOyog KatapepLlopoU auEdvetal Katd 9% Kat Katd CUVETIELA 1) avTi-
0Taom Tou opydvou mpEnel va Angoel urt’ dYn, dlapopeTikA To opdAua Ba eivat coBapd.

Ta nAektpovikd dpyava €xouv ouvriBwg ToAU uPnAnf avtiotaon kat dev aAAalouv To
AOYO KaTauePLoUoU eVw TA CUMPPBATIKA dpyava €Xouv avtiotaon apketd UKpATeEN Kal
TIPEMEL TTIAVTOTE va EAEYXETAL 1] EMIOPAOCT TOUG OTO JIALPETT).

21a0epoi d1aIp€Teg TAONG

OL dlap€teg Tdong mou eEeTdgbnkav avwtépw aroteholvtal and aviloTAoelg Twv
omoiwv N T d¢ peTaBANeTal Kal PUOIKA 0 AdYOG Katapeplopou rapapével otabepag.
To €idog autd ovopdletal otabepdg dlalp€tng Tdong. APKETA cuvnBlopévn eival pia pop-
¢ dlalpétn Tdong atov oroio o Adyog KatapeplopoU propel va AdBel eploodtepeg Ti-
MEGQ HETW eVOQ peTaywyEa TIou aAlAlel Tn deltepn avtioTaon pe anotéAeoua va alNAdel
o Adyog katapeplopoU (Zxrua 6.17).

_R+R, K — R,+ R, K= R+ R,

K :
R R} Ry

O dlap€tng autdg avnKel oTnv Katnyopia Twv otabe-
. B] pWvV JLOTL oL TIPEG TTou propel va AdBet o Adyog Kata-
R

MePLoUOU elval TIPOETUAEYUEVEG €K KATAOKEUNG Kal
dev uropouv va PetaBAnbouv €@’ 6oov N TIUN TwV
. avTioTdoeswy eival otabepr).

i 2xnua 6.17: Metaywylkog Slalp€tng tdong e EMAEYUEVOUG
Adyoug katauepLoUoU.
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MetaBAnToi d1a1p€TEg TAONG KAl TTOTEVOIOUETPA

2€ aPKETA NAEKTPIKA 1] NAEKTPOVIKA KUKAWUATA aratteital n katd BouAnon pubuion
NGQ Tdong 1ou Tapéxel o dlalpétng. Autr n avdykn dev Ikavoroletal and Tov otabepd
OlALPETN. 2’ AUTEG TIG TIEPUTTWOELG XPnoldoroleital n petaBAnTr avtiotaon ) oroia ou-
vABwg ovopdleTal MoTevOoIOUETPO (potentiometer).

To notevoldueTpo anoteleital and pia avriotaon katd PRkog Tng onoiag oAloBaivel
g€vag dpopeag (Zxnua 4). To MoTevolOUETPO €xEL TOUG dUO 0TaBePOUG AKPOJEKTEG OTA
dkpa Tou Kal éva TPITO aKPOJEKTN €MAVW OTOV KivoUuuevo dpopéa. To MoTeVoIOUETPO
xwpiCetal oe duo avtiotdoelg R, kat R, mou to dBpoloud Touq eival n CUVOALKY) TOU avti-
otaon:

R=R, +R, (12)

Me tnv kivnon tou dpop€a mpog To A pelwveral n R,, kat au&avetat n R,. Otav o dpo-
pE€ag pBAoel oto A n R, pndevifetal evw N R, yivetat ion pe Tn ouvoAkr| avtiotaon R. Me
TNV kivnon tou dpop€a npog 1o B pewveral n R, kat augdvetal n R,. Otav ¢pbdoet oto B
n R, undevietat evw n R, yivetal ion pe tn ouvoAkr| avtiotaon R.

Eivat pavepd otL pe ) petakivnon tou dpopga petaBdetal o Adyog R/R, e anote-
Aeopa va petaBaietat avdloya o Adyoq U/U, kat ouvenwg o Adyoq katapeplopou K tou
Slalpém).

U

K:— =

R
— 13
U, R, (13)

Erutuyxdvetal enouévwg pia katd BouAnon, petaBintr duaipeon tng tdong. O TUmog
autdg ovoudletatl HeTaBANTOG dlalp€Tng TAoNG.

¢ A
* u
T R, ‘
v R * K
L3
h 4 U,
. i Sxriua 6.18: MetaBANTOG
B - Slalp&tng Taong

UE TIOTEVOLOUETPO

B. MPAKTIKO MEPOX
AnaiTtoupeva opyava

1 WPOPETPO
1 BoAtdueTpo
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1 rmyn tdong

3 avtiotdoelg

1 moTevolOuUETPO

1 rvakida ouvBeong NAEKTPIKWY KUKAWUATWY
aywyol

MIKPOUALIKA

Mopeia epyaciag

Métpnomn Tou Adyou KaTtapePLopoU Tou dlaip€tn Tdong

1. ZuvB€ote 1O 0TaBePV dlalp€tn TAong Tou Zxuatog 6.19a pe Tig duo avriotdoelg R,
kat R, otnv rvakida. MeTprote pe TO WUOPETPO TIG AVTIOTACELG KAl ONUELWOTE TIG
TipEG oTov Mivaka 1.

2. Yrohoyiote 1o Adyo Kataueptopou K amd Tig TIHES TwV avTIoTACEWV Kal Kataxwpiote
v T otov MNivaka 1.

3. Zuvdéate TO BOATONETPO ota Akpa A Kat I Tou dlalp€tn oUuPwva e To Zxua 6.19p.

4. ZuvdE€aTe TNV NAEKTPLKN) TINYN 0TA AKPA TOU SLatp€tn, aAAAA Unv TPoPOodOTAOETE TO KU-
KAwua e Tdon kat U B€oete og Aettoupyia TNV NAEKTPIKNA TNy TPOTOoU O UTEUBUVOQ
kaBnynmg eA€y&el T ouvdeauoAoyia. H Tyur Tng Tdong g NAEKTPIKNAG INyNg 6a oag
urtodelxBel and Tov uneUbuvo KadnyntH.

5. TpopodotroTe e TAON TO KUKAWUA.

6. Metpriote Tnv 1domn U ota dkpa tou Slalp€Tn Kat ONPETTE TNV TN TG otov MNivaka 1.

7. Anoouvd€ote TO BOATOUETPO ard TOV aKPODEKTN A Kal OUVOEDTE TO OTOV AKPOJEKTN B
yla va petprioete v 1don U, ota dkpa tng R,. Kataxwpiote v T otov MNivaka 1.

8. Ymoloyiote 10 Adyo katapeplouou K and Tiq TIHES TwV TATEWV KAl Kataxwpiote v
Tiun otov lMivaka 1.

9. Zuykpivete TIQ TIHEG TOU AOYOU KATAUEPLIOUOU TIOU LETPHoATE e Toug dUo dlagope-
TIKOUG TpOdmoug Kal enaAnBelaote Tov TUno g EE. (8).

10. @€oate ekTOG AetToupylag tnv mnyn.

' Zxnua 6.19:
Rz @ R. @ ' Métpnon tou Adyou
: KatauepLouoU Tou
otabepou dlalpetn
tdong.
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AeiToupyia Tou d1aIp€Tn TAoNG META TN OUVAEON TNG NAEKTPIKAG KATavAAWONG
1. Metpriote pe To WPOUETPO TNV KatavAlwon R, kal onuewote Ty Tiur otov Mivaka 1.

2. 210 UPLOTAEVO KUKAwPa ouvdgate TNV R, mapdAAnAa pe v avriotaon R, Tou dat-
PETN oUNPWVA [E TO ZXNua 6.20.

3. YnoAoyiote v l0odUvaun avtiotaon R, g napdAnAng ouvdeopoloyiag Tng R, e
™V R, Kal onuewote v Tir| otov Mivaka 1.

4. Ynohoyiote To AGyo kataueplopou K and Tig TiHéEg Twv avtiotdoswy R, kat R, kat ka-
Taxwpiote TV 1WA otov lMivaka 1.

5. Tpo®odoTOTE TO KUKAWUA HE TAON Kal pubuiote Tnv TR TNG wote va eival da
ME TNV ponyouuevn ouvdeoUOAOYia agou TIPONYOUNEVWS O UTeUBuvVog KaBnyntAg
eA€y&el TN ouvdeopoAloyia.

6. Metpriote TV tdon U, ota dkpa g MapdMnAng cuvdeopoAloyiag tng R, pe v Ry
KQl ONUELWOTE TNV Tdr) otov Mivaka 1.

7. Zuvdéote TO BOATOUETPO oTa dkpa A kat I Tou dlalpétn ouupwva Ue To Zxrua 6.20.
Metpriote Tnv tdon U kat kataxwpiote Tnv Ty otov Mivaka 1.

8. YroAoyiote o Adyo kataupepiopou K and tig Tipeg Twv tdoswv U kat U, kat kataxw-
piote TV TN otov lMivaka 1.

9. ZUYKpIiveTe TIQ TIMES TOU AOYOU KaTAEPLOUOU TIOU HETPoaTe e Toug dUo dlagpope-
TIKOUG TpOToug Kal enmaAnBeuote Tov Tumno g EE. (10).

10. Zuykpivete TIG TIHEG TOU Adyou KaTapepLlopoU potou ouvdebei n avtiotaon R, e TIQ
avTioTOLXEQG TIMEG META TN OUVDeOT TNG R,. AlATUNWOTE KAl KATAYPAYTE TA CUMMEPA-
opatd oag.

11. AnoouvdEaote To KUKAWUA.

Zxnua 6.20: Métpnon tou otabepou dlalpétn
Tdong ue TNV NAEKTPIKY KatavaAwaon.
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Mivakag 1: Metpnoelg oto otabepd dlalpetn Tdong.

Avtiotaon oe Q Tdon oe V

Xwpig v katavdAwon Ry,

R, u

R, U,

«_ Rt R, Y
RZ U2

MeTd T ouvdeon g katavalwong Ry

R, U

R, U,

k= Rt R, K=Y
R, U,

MeTaBAnTog d1a1p€TNG TAONG HE TTOTEVOIOMETPO

Métpnomn Taong Kat avriotaong PeETAEU TwV OTABEPWY AKPOJEKTWV

1. Zuvd€0Te TO WUOUETPO OTOUG 0TaBePOUG aKPOdEKTEG A Kal B Tou motevoldueTpou olp-
Qwva e To ZxNMa 6.21 kal PETPOTE TN GUVOAIKY TOU avtiotaon R. Znuewwote TNV TN
otov Mivaka 2. Kivriote To dpopéa ae dldpopes BETEIG TOU TIOTEVOIOUETPOU. TL apatn-
peite otnv €vielEn Tou wUoUETPOU; ANATZEL | GUVOAIKY] avTiOTAOT TOU MOTEVOIOUETPOU;

ATOOUVOEDTE TO WUOUETPO.

2. 2uvdéoTe TO BOATONETPO OTOUG O0TaBEPOUC akpodEKTEG A Kal B Tou motevoldueTpou
Kal TPOPOdOTAHOTE TO KUKAWMA HE TNV NAEKTPIKN TINYNH. Mnv TpopodoTACETE TO KU-
KAWA Pe TAon Kal un B€oete o Aeitoupyia tnv nAeKTPIKNA INyr ipoToU 0 utieubuvog
KaBnynmg eA€y&el tn ouvdeouoloyia. H tiur g tdong g nAeKTPIKAG TNyNQ Ba oag
urtodelxBel amnd Tov uneuBbuvo Kabnyntm.

3. Tpopodotriote pe TAoM To KUKAWUA, HeTPrioTe TNV Tdon U ota dkpa TOU TIOTEVOLOE-
TPOU Kal ONUeEWwoTe TNV T TG otov Mivaka 2.

1n pé€tpnon T1dong kat avtiotaong HeTa&l otabepou Kal KivnToU aKPOJEKTN

4. MetakwvroTte TO OPOUEQ TOU TIOTEVOIOUETPOU OE MO OUYKEKPLUEVN B€on. ZuvdEaTe
TO BOATOETPO HETAEU TOU OTaBeEPOU aKPodEKTN B kal Tou Kivntou akpodéktn I kat
petpriote tnv t1don U, ota dkpa tng R,. Kataxwpliote v Tiury U, otov Mivaka 2. Ano-
OuvdEQTE TNV TNYN Kat TO BOATOUETPO.
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Mn upetakivrioete KaBOAoU TO dpopEaQ.

5. BeBawwbeite 611 n Ny €xel arnoouvdebel kKal cuVOEOTE TO WUOUETPO OTOUG AKPODE-
Kteq B kat I mpoo€xovtag va un petakivrioete To dpopéa. Metpriote v avtiotaon R,
KAl oNUeoTe TNV TWr) otov Mivaka 2.

2n p€tpnon tdong kat avtiotaong HeTa&u otabepou Kat KivntoU akpodEKTN

6. MeTakivr)ote TO SPOUEQ TOU TTOTEVOLOUETPOU OF [ia AAN B€an. MeTprioTe e TO WUO-
METPO TN VEa Tdr) TNG avtiotaong R, kat onuewwote Tnv T otov Mivaka 2.

ATTIOOUVOEQDTE TO WHOUETPO.
Mn upetakivrioete KaBOAoU TO dpopEaQ.

7. Zuvd€ote TO BOATOUETPO peETAEU Tou 0TaBepoU akpodEKTn B kal Tou Kivntou akpodg-
Ktn I kat TpopodoTroTe TO KUKAWUA pe Tdon. Metpriote tnv tdon U, ota dkpa g R,.

Kataxwpiote v Tipn U, otov Mivaka 2.

3n METPNON TAoNG Kal avtiotaong MeTa&u otabepou Kat KIvToU aKPOJEKTN

8. Metakivr)oTte TO SPOUEA TOU TIOTEVOIOUETPOU OE Ula TPITn B€om Kal UETPNOTE HE TO
BoATOuETPO TN VEQ TN TNG TAoNg U, ota dkpa g R,. Enuewaote tnv Tur) otov lNiva-
Ka 2. Amoouvd€ate TNV TNyn Kat To BOATOUETPO.

Mn petakivrioete KaBOAoU TO dpopEaQ.

9. BeBawwbeite 6TL N mnyn €xel anoouvdebel kal CUVSETTE TO WHONETPO OTOUG AKPODE-
Kteq B kat I mpoog€xovtag va un petakivrioete 1o dpopéa. Metpriote v avtiotaon R,
KQl ONUELWOTE TNV Tur) otov lMivaka 2.

YMOAOYIONOG TWV TPV AOYWV KATaUEPLOUOU

10. Yrohoyiote 10 Adyo kataueplopou K tou petaBAntou dtalp€tn tTdong anod TIqG TIUEQ
Twv avtiotacewv R, R, kat and g avrtiotoxeg TipeEG Twv Tacewv U, U,. O unoloyt-
OMOG va Yivel yia TIG Tpelq BEoelg Tou dpouga. ZnUELWOTE TIG TINEG oTov Mivaka 2.
2UYKPIVETE TIG TIUEG TOU AOYOU KATAUEPLOMOU TIOU TIPOKUTTTOUV artd TO JIAPOPETIKO
TPOTO PETPNONG (MECW AVTIOTACEWY Kal HECW TAOEWV). Tt TapatnEeite; ATloAoyry-
OTE YPATTWG TNV andvrnor oag.

11. AMOCUVAPPOAOYAOTE TO KUKAWUA KAl ETIOTPEYTE TA Opyava Kal Ta UNIKA OTOV UTteU-
Buvo kabnyntH.
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Nivakag 2: M€tpnon Tou Adyou KatauePLopoU Tou HETABANTOU dlalp€tn TAoNG.
R R, K = R U U, K= u
R, U,
A
R
— e -— - -
- ;
R, ro_ :, L
B Zxnua 6.21: Métpnon tou Adyou katauepLouou
ToU UETABANTOU dlalp€tn Tdong.

. EPrAZIA

1. Meprypdyte oto TeTPAdIO 0ag TNV Nopeia TG AoKNONG, TA ANMTOTEAECUATA TWV UETPN-
ggwV, TIC TIAPATNPENOELG KAl TA cuunepdopatd oag.

2. Antavtrote og OAeQ TIG EPWTNOELG TIOU €xouv TeBel KaTd TN dleEaywyn Twv LETPHOEWV
Kal SlaTunwoTe Ta oupnepdopuatd oag.

3. Tieival o dlalp€tng Tdong; Motot TUMoL JLAPETWV UTIAPXOUV Kal TIOLEG elval oL SlapopEg
TOUG;

4. Ti elval To TTOTEVOIOUETPO KAl TL KOWVO €XEL UE TOV DIALPETN;
A. A=IOANOIMHzH
Metd to TENOG TNG ACKNOoNGg Ba MPEMeL va PropeiTe:
1. Na diakpiveTe TIg dlapopEg eETAEU Tou oTabepoU dLlalp€Tn TAoONG KAl ToU PeTaBANnToU.

. Na diaxwpilete Ta XQPAKTNPELOTIKA TOU SLalp€Tn TAoNG and TO MOTEVOIOUETPO.

2
3. Na ava@epete Tov TUTIO TWV EQAPOYWV TIOU arattouv dlalp€tn Taong.
4. Na eruAéyete Tov TUTO TOU dLaLPETN TIoU arnaitel To KUKAwUA oag.

5

. Na urntohoyiCete 10 AdYy0 KaTapePLopoU Tou dlalp€tn ou Ba XPnOIOTIOIOETE.
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6. Na ouvappoAoyeite €va dlaip€tn tdong.
7. Na eruA€yete Ta onpeia Tou KUKAWUATOG TIou Ba ouvdEoeTE TO JLALPETN.

8. Na erAéyeTe TO onpeio ouvdeong Tou KABE aKPOJEKTN TOU JLaLPETN OTO KUKAWUA.
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AZKHZzH 13

PYOMIZTHZ PEYMATOZ (POOZTATHZ)

A.OEQPHTIKO MEPOZ

Fevika

‘Onwg avalubnke otnv ponyouuevn AOKNOT, TO TIOTEVOIOUETPO eival uia HeTaBANT
avtiotaon. Av ouvdebouv 0TO KUKAWMA oL dUO akivnTol aKPOJEKTEG KAl O KIVOUEVOG,
dnAadn Kat ol Tpeiq akPodEKTEG ToU, TOTE TO TIOTEVOIOUETPO AetToupyel oav dlalpétng
TAong. Av ouvdeBoUV OTO KUKAWA OVO 0L SUO AKPOJEKTEG TOU, O KIVOUEVOG KAl O €vag
otabepdq (ZxNua 6.22), TOTE TO MOTEVOIOUETPO AEITOUPYE( 0av PUBLOTIKY (LETABANTN)
avtioTtaon.

To notevoldueTpo eugavifel otabepr] avriotaon R HETAEU Twv aKivNTWV AKPOJEKTWY
n onoia eivat ion pe T ouvoAikn Tou avtiotaon. Me tnv Kivnon Tou SPOoUEQ N GUVOALKN
autn avtiotaon xwpicetat oe duo pepn: a) R, kai B) R-R,. Av To rmotevoloueTpo ouvdeBel
OTO KUKAWHA HUE TOV KIVOUHEVO AKPOJEKTN KAl ToV €va 0tabepd Onwg paivetal 0Tto Zxn-
Ma 6.22, Téte Ba dlappéetal and pelpa Povo n avriotaon Ry evw n untdAourn avtiotaon
R-R, 8¢ 6a dlappéetal anod peuua kat Ba givat avevepyag.

Me tnv oAioBnon tou dpouga OTO TOTEVOIOUETPO peTaBANeTal n avtiotaon R, kat
OUVETNIWG UETABAAAETAL N CUVONIKY) QvTIOTAOT TOU evePYOU KUKAWUATOG. Apa cUNPWva
HE TO VOuO Tou Qu petaBAMeTal TO PeUPA TOU KUKAWUATOG:

l=— (1)
Ru
Av kwnBel o dpopgag mMPog Ta KATw, augavetal n avriotaon R, kal katd ouvenela
HewdveTal To pedpa. O:FClV o 6pop,18c1q ,(pGClOSl 0TO KATW AKPO N avtiotaon R, ,(peGV&‘,l, om
MEYLOTN TN TNG TToU elval n oAKr) avtioTaon R Tou ToTevolOUETPOU Kal TO peUja Ttaipvel
™V eAaxoTn T tou |

R,=R=I=1_== )

Av avTIBTwG KIvnBel pog Ta navw, pewwvetat n avriotaon R, kat au&dvetal To peupa.
OTO.\,/ 0 6p9uacc; (pGClOEEl OTO Qvw AKPO 1 avTioTaoT R, undevietal kat To peUMA LEYLOTO-
noleital, yivetat dnAadn BpaxukUKAwua:

R=0=1=1_=— (3)
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u

R-R

Zxniua 6.22: Poootdtng.

H kivnon tou dpopéa cuvenwg pubuilel To nAekTpIKO pelpa, dnAadr) pubuilel T pon
TOU NAeKTPIKOU PEUMATOG, YU QUTO TO MOTEVOLOUETPO, OCUVOEDENEVO KAT’ auTO TOV TPOTIO,
ovouddetal poooTdTng.

Poootdteq kataokeuddovral emiong and MoAEQ HKPEG avTIoTACELG TIou Bplokovtal
dlateTaypeEveg aTnV MEPIMETPO evOg KUKAOU. 2TO POAO TOU dpouéa eival pia enagr ou
TO €va AKPOo TNG eival oTEPEWPEVO OTO KEVTPO TOU KUKAOU eV TO AANO AKPO NG Klveital
OTOUG AKPOJEKTEG TWV AVTIOTATEWV.

To UAkO kataokeung Tng avriotaong unopel va eivat o dvepakag 1 éva PETAANKO
KpdApa (XpwuovikeAivn K.AT.). Ot poootdteq AvBpaka €Xouv JEYAAN TIUA TNG NAEKTPIKNG
avtiotaong kat dev avtExouv uPnAd peudua. AvtiBeta ol HETAAAIKOL POOCTATEG EXOUV ML
KPM) NAEKTPLKY) avtioTaon aAAd avTEXOUV LoXUPOTEPO NAEKTPIKS peUa.

O1 poootdteg eival euputata dladedopéva eEQPTAUATA TWV NAEKTPLIKWY KAl NAEKTPOVI-
KWV OUOKEUWV. H popen Toug ouvrnbwg eAdxiota Lotdlel e TO NAEKTPIKO Stdypauua Tou
2xNMatog 6.22. O gpyacTtnPlakdg poooTtdtng Kataokeuddletal and avriotaon oUpuatoq
TUALYUEVN OTIELPOEIDWG O€ €va KUAVOPO amd HoVWTIKO UAIKG. H eEwTepikr empdvela Tou
KUAIvOpou kaAumtetal and Tiq omelpeg Tou oUpUATog Tou TUAlyovTal TTOAU TUKvd, OXe-
Odv oe enan HeTa&U Toug. ZToV KUAVOPOo oAloBaivel o dpouéag nou BpiokeTal mAvtoTe
o€ KAAY] emagn e To TUALYUEVO aUppa.

2€ LEPIKEG EPAPMOYEG XPNOLOTIOIOUVTAL POOOTATEG TIOU 0 KUAVOPOG dev €xel eUBU-
YPAUUN HOoP®T) MG KUKAIKO oxnpa. O dpopgag ToTe dlaypddel KUKALKN TPOXLA KivoUe-
VOG MAVW OTNV EMPAVELA TOU POOTTATN.

Napdadeiyua

HAektpikr) katavdAwon R,=200 Q mpdkerral va Tpopodotndel and NAEKTPIKA TNy
V=24 V. To nAeKkTpIKO pelua NG katavAhwong dev npénel va unepBel ta | = 100 mA.
Mpog TouTo ouvdEeTal o€ OelPd e TNV KatavAAwon €vag poooTdATng arnd cUpua XPwo-
VIKENIVNG, OUVOAIKNG avtiotaong R=160 Q. To oUppa eival mepleAtyévo ae eubUypauo
KUAWVOPLKO TUUTAVO.

Av T0 peudpa eivat 100 mA (=0,1 A) T6Tte n ouvolikn avtiotaon R,, Tou KukKAwpatog 6a
elvat:
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=——=240Q

R, - U_24V
| 01A

R.,= R+R,= R, =R, - R,=240-200=40Q
Enopévwg o poootdtng Ba pubuobel ota 40 Q. H tiur) autry elvat to 1/4 TG OUVOAIKAG
TOU TIUNG Kal avTiotolxel oto 1/4 Tou Yurkoug Tou.

B. MPAKTIKO MEPOX
Amaitoupeva épyava

2 wudueTPa

2 aunepdueTpa

1 BoAtduETPO

1 rnyn tdong

2 avtiotdoelg

PO0O0TATNG

1 rvakida ouvBeong NAEKTPIKWY KUKAWUATWV
aywyol

MIKPOUAIKA

Mopeia epyaciag
MeTaBoAr Twv avTioTAoEWV TOU POOCTATN.

1. Zuvd€oTte TO WUOUETPO OTOUG O0TaBePOoUg akpodékTeg A Kal B Tou pooatdtn cuupwva
ME TO ZXMa 6.23 Kal LETPNOTE TN OUVOAIKY ToU avtiotaon R. Znuewwote TV TIur otov
Mivaka 1. Kivrjote To dpopéa oe dldpopeg BEoelg Tou pooaTdrn. TL mapartnpeite otnv
€voelEn Tou wpopETpou; ANNAZEL | GUVOALKY QvT(OTAOT TOU POOOTATN;

ANoouVOEO0TE TO WUOMETPO.

2. ZUvOE€0Te TO éva WUOUETPO UETAEU TOoUu oTabepol akpodEKTN A Kal TOU KivnTtoU akpo-
Oéktn I Tou pooaTdTn. ZuvdEaTe TO AAO WHOUETPO UETAEU TOU OTABEPOU AKPODEKTN
B kat Tou Kivntou akpodéktn M. Kivrjote 1o dpopuéa oe Tpelg dlapopeTikég BETELG Kal
METPNOTE KABE POPA TIG TIHEG TwV avtiotdoewv R, kat R,. Kataxwplote Tig TIHEG OTOV
Mivaka 1.

3. ABpoiote Ta avrtioTtoa (euyn Twv Twv R, kKat R, kat onuelwote TIq TIHEG Twv aBpot-
opdtwv R, + R, otov MNivaka 1. Zuykpivete TIG TIHEG Twv aBPOIoPdTWV PETAEU TOUG
AAAQ Kal Je TN OUuVOALKY) avtiotaon R Tou poooTdtn Tou UETPOATE TIPONYOUEVWG. Tt
naparnpeite; AItloAoynoTe ypartwg tTnv andvinaor) oag.

4. AnoouvoEoTe TA WUOUETPA.
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l 1A == =-Aa=-===1i

T 1 ]

I ]

1

. ©

: T ©
|

— 4 !

" @ |
X —-"g mmmde--t 2xnua 6.23: Métpnon ¢ uetaBoAng e avriotaong

TOU p00O0TdTN

Mivakag 1: Métpnon tTng avtiotaong Tou PoooTdTn.

R R1 R2 R, + R,

PoooTtdrtng oe ocuvdeopoloyia ocipdg.

1. ZuvBEoTe TO KUKAWUA TOU ZXUaTtog 6.24. To KUKAwua aroteAeital ard tnv avriotaon
R, ouvdedepévn oe oelpA e TO POOOTATN.

a) O poooTdtng ouvdEeTal OTO KUKAWA [E TO OTABEPO AKPODEKTN TOU AP’ eVOQ KAl e
TOV Kivoupevo a®’ etépou. O AA\0G 0Tabepdg aKPOJEKTNG TTIAPAUEVEL AOUVIETOG.

B) To aumepdPeTPO CUVOEETAL OTO KUKAWMA O€ oelpd yia va petpnbel To peuua | tou
KyKAmuqroq. T9 pedpa auté dlappégel v avrtiotaon R, Tou poootdtn €9’ 6oov
elval ouvdedepEvog oe oelpa.

Y) To BOATOETPO OUVOEETAL OTOUG EVEPYOUG OKPOJEKTEG TOU POOCTATN YLA VA UETPN-
8ein t1don U, ota akpa g avtiotaong R,

O) ZUVOEQTE TNV NAEKTPLKY TINYY] OTO KUKAWMA KAl TPOPOSOTNOTE TO UE TAON apoU O
umneuBuvog kabnyntig eA€y&el T ouvdeouoloyia kat oag urodeiEet TnVv Tur TG.

2. Kwriote 10 dpop€a Tou pOOCTATN KAl TIApATnENoTe TN METABOAY Tou peUpatog. Bpeite
™n 6€omn Tou dpopea Omnou To peupa yivetatl eAdxloto. Kataypdyte tnv €viel€n Tou
QUMEPOMETPOU Kal TOU BOATOUETPOU Kal UTtoAoyioTe Tnv avtiotaon R, ot 6€on aut:
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Tt naparnpeite oy TP TNG avtiotaong R, Tou poooTdTn g OXEON HE TN OUVOAIKN
Tou avtiotaon R (Mivakag 1) mou peTprioate MPONYOUUEVWG; AITIOAOYNOTE YPATTTWS
v andvtnor) oag.

3. Kivrjote 10 dpopéa Tou POOOTATN KAl apATnPWvTag TNV EvOELEN TOU QUIMEPOUETPOU
Bpeite TN B€on omou To peuua yivetal uéyloto. Kataypdyte Tnv €vOelEn TOU QUIEPO-
METPOU Kal Tou BOATOUETPOU Kal UTtoAoYioTe Tnv avtiotaon R, otn 6€on autn:

| = cooeeeeeeeeiennee A
Uy = e Vv
R, = oo Q

Mati o poooTtdng Mrpe aut TNV TIUr; ATIOAOYAOTE YPATTTWG TNV Andvinor| 0ag.

4. YrioAoy(oTe TN MEOM TIUN) TOU MEYIOTOU KAl TOU EAAXIOTOU PEUNATOG Kal pubuiote To
POOOTATN WOTE TO PEUNA TOU KUKAWMATOG va AdBel Tnv T} autr). Kataypdyte v
€vOELEN TOU QUIEPOPETPOU Kal TOU BOATOUETPOU Kal uttoAoyiote tnv avtiotaon RM
otn 6€on aut:

2xnua 6.24: Poootdtng oe ouvdeouoloyia
oelpdg.

PoooTtdtng oe mapdAAnAn cuvdeopoloyia.

1. Metpriote pe To wUOUETPO TIg dUo avtiotdoelg R, kat R,.
R,

2. ZUVBEOTE TO KUKAWUA TOU ZXNUATOG 6.25 Kal TPOPOdOTrOTE TO e TAON apou O uteu-
Buvog KaBnyntng eA€y&el Tn ouvdeopoAoyia kat oag urodel&el TNV T TNG.

3. Bpeite T B€om Tou poooTatn yla Ty ornoia To peupa |, mou Tov dlappeet elval (0o e TO
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peupa |, g R,. Autd Ba To gruTUxeTe £Av Mapatnpeite Tautoxpova Tig evoel&elg Twv
OUO0 QuUMEPOUETPWY 000 PUBUIleTe TO pooaTdtn MEXPLS dTou delte va Tautidovral ol
evoeiEelg Twv dUo aurepopeTpwy. Tote Ta duo peuuara | kat I, eivat ioa.

4. AnocuvdEoTe TO KUKAWHUA AAAA N PMETAKIVIOETE KABOAOU TO dpoléa.

5. YroAoyiote tnv Tiun g avtiotaong R, Tou poootdatn Xxwpig va tn petproete. Ta de-
dopéva mou €xete apkouv. EkBEaate yparmtwg Tov TPAOMO UTOAOYLOUOU.

ZUPQWVEL N T NG R, TIOU HETPNBNKE e QUTT) TIOU UMTOAOYIOBNKE;

7. AnocuvappoAoYyoTe TO KUKAWUA KAl ETIOTPEYTE TA Opyava Kal Ta UNIKA OToV uteu-
Buvo kabnynty.

’ I

R,

Zxnua 6.25: Poootdtng oe napdAnin
ouvdeauoloyia.

. EPTAZIA

1. Meprypdyte oto TeTPAdIO 0ag TNV Mopeia TNG ACKNONG, TA ATTOTEAETUATA TWV UETPN-
gewvV, TIC TIAPATNPNOELG Kal Ta cuunepdopatd oag.

2. Artavtrote oe OAeQ TIG EPWTNOELG TIOU €xouv TeBel KaTd TN dleEaywyn TwV LETPHTEWV
Kal dlaTuUMwoTe Ta ouunepdouatd oag.

3. ZxedldoTe OTO TETPAdIO 0AG TO KUKAWUA TOU ZXAUATOG 6.25 Kal TOTIOOETNOTE TIG TIUES
TWV LEYEDBWV TIOU LETPNOATE KAl UTIOAOYIOaTe OTO £pyacTrplo. YoAoyiote emniong To
OUVOANIKO peUua Kal T GUVOALKY) TAOT) TOU KUKAWMATOG KAl TOTIOOETAOTE TIG TIUES TOUG
OTO OXEDIO.
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A. A=ZIOANOIMHzH
Metd To TENOG TNG ACKNONGg Ba MPEMEL va PropeiTe:

1. Na katavoeite Tt eivat poootdrtng.

TNAQ avtiotaong.
3. Na erAéyete TOV TUTIO TWV £PAPHOYWY TIOU anattouv pOOCTAT.
4. Na dlakpiveTte TOUG OKPOJEKTEG TOU POOOTATN.
5. Na eruAéyeTe Ta ONeia TOU KUKAWUATOG TIOU 6a OUVOECETE TO POOCTATN.

6. Na emiAéyete TO onueio auvdeong Tou KABe akPOJEKTN TOU POOCTATN OTO KUKAWA.

2. Na dlakpivete TIQ SLAPOPEG Kal TIG OPOLOTNTEG METAEU TOU POOCTATN KAl TNG METARAN-
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A2ZKHZH 14

METPHZH ANTIZTAZEQN ME TH FrE®YPA WHEATSTONE

A. OEQPHTIKO MEPOZ

Fépupeg

270 KUKAWA Tou Zxruatog 6.26a n avrioraon R, ouvdEeTal oe oglpd e Tnv avriotaon
R, kat n avtiotaon R,, ouvdgetal oe oelpd pe tn petaBAnTt avtiotaon R,. Ot dUo kAGdol
Tou oxnuatifovral ouvdgovral MApAMnAa PeTa&l Toug. Meta&lu Twv pegaiwv AYewv
I kat A Twv dUo KAASwV ouvdgeTal €va aumePOUETPOo. To KUKAwPa Tpogodoteital and
nAekTPIKA TInyn Tdong U.

Av puBuoBel n petaBAnTr avtiotaon R, katd tpdmno waote va undeviobel To peupa oTo
aunePOPETPO autd Ba onuaivel ot de Ba péel peupa atov KAAdo M-A. Zuvenela autou
eival va un dakAadiletal To peupa |, Tou kKAAdou A-I" otov kOpPBo ' ald va ouvexilel
avaA\oiwTto otov KAado M-B kat TeAikda n avtiotaon R, va diappgetat and to peuua l,.

Me Tov (810 ouN\oYLouS cuunepaiveTal OTL To peuua Tou KAAdou A-A de dlakhadileTal
oTov KOUBo A aM\d ouvexilel avaloiwto otov kAAdo A-B kat ouvenwg n avriotaon R,
dlappéetatl ano to peuua l,.

U
B

2xnua 6.26: Artho-
ITotnuUEVo KUKAwua
Yépupag.

2NV nepimtwon autr To KUKAWUA Tou ZXUAaTtoq (6.26a) kataArjyel oto L.oodUvapo Tou
2xNuatog (6.26B). Eg’ doov o kKAAdog M-A dev dappéetal and nAeKTPIKO peuua de Ba
untdpxel dlagopd duvaptkou (NAekTplkn Tdon) ota dkpa Tou I kat A:

I ,=0=U, ,=0 (1
Apa ta dkpa I kat A 6a €xouv 10 Blo duvapiko:

Ur ,=0=U; -U,=0=U, =U, @)
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>uvénela autou eival n tdon U, - va eival ion pe v taon U, , apou ot kAadot A-I" kat
A-A €xouv Kowvo akpodEkTn To A Kal Ta duvauikd ota I" kat A TautiCovtat:

Upr = Una 3)

Kat’ avdhoyo tpdémo cupnepaivetal 6Tt n tdon U, - va eival ion pe tnv tdon Ug
Ugr = U, 3)

2UUQWVa e To VOO Tou QU Ol avTEPW OXETELG TIaipvouv TN HopPPN:

U, =U, .=I1,-R=1,-R, (4)

Us_r= Us_,=15-Ry=1,-R, (5)

KAl dlapwvTag KAtd JEAN:

R _R, ©
R, R,

ZUNMEPAOUA TWV avwTEPW eival OTL av og éva KUKAwpa Onwg autd Tou ZXAUATOG
6.26a 1ebel ot B€0m TG R,, Ma dyvwotn avrtiotaon R, téte unopei va unoAoylodei n
T TNg and v EE. (6):

F{x: R1:> F{x: RS%Z (7)
4

agou pubuioBouv ot untdAolreg avtloTAoelg wote va Undeviobel n tdon peta&u Twv on-
pelwv I kat A.

AlaTdEelg OMwg auTr) ToU ZXNMatog 6.26a ovoudlovTal YEQUPEG KAl XpnaotuorolouvTtal
YLa TN METPENOM NAEKTPIKWV AVTIOTACEWY, TIUKVWTWY K.ATL. Ue TIOAU KaAr) akpiBeta. Ot mio
YVWOTEQG YEPUPEG elval n YEpupa Wheatstone (Mouitotov) mou xpnotuomnoleital yia t pe-
TPNOoN avtiotdoewy, n Yépupa Thomson (TOuooV) yia Tn HETPNON TIOAU UKPWV QVTIoTdA-
oewv, N Yépupa Schering (ZE€pLvyK) yla Tn JETPNOT TUKVOTWY K.a. Ot YEPUPEG avayvwpi-
Covtal wg dpyava oAU UPNAnNG akpiBelag Tou UTEPEXOUV ONUAVTIKA TWV CUVNBIoUEVWV
0PYAVWYV TL.X. WHOMETPWV KAl UMopouv va avtaneEEABouv oe SUOKOAEQ eTPrioelg. Ekein
XPNOMN Twv ouvrBwv opydvwy eival MEORANMATIKY 1] kat aduvatn.

H puBuion Tng YEpupag mou odnyel oTo undevioud Tou peUaTog TOU YOABAVOUETPOU
Kal Tnv 1oxu g EE.(7) ovouddletal .coppdmrnon Tng YEPUPAG.

Fépupa Wheatstone

Onwg avapgpbnke TiponyouuEvwg n Yépupa Wheatstone xpnouomnoleitat ya tn pe-
TPNOMN AVTIOTACEWV. TO KUKAWUA TNG AKOAOUBE( TN YEVIKI LOPPT) TWV YEQUPWV TIOU ava-
AUBNkKe TIPONYOUNEVWG Kat EEEBIKEUETAL OTO KUKAWUA TOU ZXUATOG 6.27.
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H ayvwotn avtiotaon R, Tonobeteital otn B€on g avtiotaong R..

>1n 6€om g petaBAnTrq avtiotaong R, Tornobeteital évag poootdTng mou €xel Bab-
MoAoynuévn TNV KAlpakd tou oe Qu. ZuvriBwg n avtiotaon autr eivatl pia dekadikr) avTi-
otaon 1 oroia dlabgTel Yia oelpd UKPOUETPIKWY OeKADIKWY UTIOSLAIPETEWV.

Ou avtiotdoelg R, R, eival ouvriBwg otabepgg, mpdtuneq avtiotdoelg, UPnAng aglori-
otiag kat otabeprg NAEKTPIKAG CUUMEPLPOPAS.

21 6€on Tou aumepouETpou TiBeTal eite €va MoAU sualoBNTO ANAPTIEPOUETPO 1)
ouvnbwg éva yarBavopetpo. To yaABavoueTtpo eivat dpyavo peyding euaiobnaoiag kat
akpiBelag kat mpoopiletatl yI' autdv Tov TUTOo NG METPNONG. Aev gival HETPNTNG NAEKTPL-
KoU pelaTog OMwG TO AUMEPOUETPO AANA TEPLOTATEPO avixveutng. 'Exel Tn duvatdtnta
va avixveuoel Kal To amnelpoeAAxIoTo NAEKTPIKO peUja.

H 6An didtaén tpogodoteital and mnyr} ouvexoug NAEKTPLIKOU PeUUATOG. Z& Oelpd e
TNV mnyr ouvogeTal 0 YEVIKOG dlakorNg A, Aettoupyiag Tng Sidtagng kat pa petaBAnt
avtiotaon R, (poootdTng) n omnoia XPnoomoLeTal Yia va MePLOPIOEL TO NAEKTPIKO peUpa
TOU KUKAWMATOG WOTE va Unv eival emkivouvo yla TIG avTIoTACElg TNG YEPUPAG Kal TO
yaABavouetpo.

2xnua 6.27: lépupa Wheatstone.

APKETEG POPEG ouvdEeTal 0 OelPA Pe TO YOABAVOUETPO O SlakdmTng A, Tou €XEL TN
duvatdtnta otiyplaiou kKAetoipatog. O dlakdrTng autdg MAPEXEL TNV EUXEPELQ OTO XELPL-
OTNA TNGQ CUOKEUNG va KAE(OEL TO KUKAWUA OTLyulaia kat av avtiAngel anpdBAerTta uPnAn
TIUN] TOU NAEKTPIKOU peUaToq va SlakOYeL TO KUKAWUA Kal va artoPUyEL TNV KATACTPOPN
Tou YaABavoueTpou.

Katd ta mpwta otddia Tng .oopeonmnong TG YEPUPAG To peUa Tou dlappEget To YaARa-
VOUETPO elval apkeTd peyAAo kal dev SIEUKOAUVEL TO XELPLOTH va pubpioel Ta otoixeia Tou
KUKAWMATOG yla TNV looppormon. Na 1o Adyo autd tibetal oe oelpd e 1o YaABAVOUETPO N
MeTaBANT avtiotaon R, e v onoia pewdvetat To peupa Katd T BouAnon tou xeplot). H
PUBLION TG R, 0€ HeYAAN TIUN HELWVEL 0OBAPA TO PEUHA KAl PUOIKA TNV EVBELEN TOU YaABa-
vOuETPOoU. ‘'O00 0 XEWPLOTNAG HelwveL TO pedpa HEow TNG pUBIoNG TG avtiotaong R, 1600
Ayotepo xpeiaetat v avtiotaon R, Tote npénel va ™ pewoel. ‘Otav pdhiota oxedov
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grutuxel To uNdevioud Tou peupatog rnavel va xpetaletal v Ry, n omnoia pdAAov dnpui-
oupyel mpofArjuata yiati dev Tou emTEEMEL va avTIAQUBAVETAL TIG UIKPEG METABOAEG TOU
PeUNATOG. ZUVETIWG N avTioTaon autnh pubuidel Tnv eualodnoia Tng CUCKEUNG. ZTNV MPwW-
N @A0N G WOoPPEOTNONG ETUAEYETAL UIKOY) gualobnoia (ueyaAn Tyn g Ry) kat otny
TeAeutaia eaon uPnAn euaodnaia (uken 1 kat Pndevikn Tiun mg Ry). v TeAeutaia
(¢Aon ™G WopEATMaNg N R, TiBeTal eKTOG KUKAWUATOG HECW TOU SLAKOTTIN A,

O diakorng A, mapexet T duvatdtnta va BpaxukukAwveTal n avtiotaon R, xwpig va
AAAACZEL N PUBULOT TNG WOTE va EAEYXETAL 1] TIPAYMATIKY] TIUr] TOU PEUUATOG.

Mpénel va TovioBel 4Tl oL YEPUPEG TOU eumopiou €xouv OAQ TA OTOLXEIQ TOU KUKAWUA-
TG TOUG 0€ KAELOTO KIBWTLO KAl TIAPEXOUV APKETEG EUKOANIEG OTO XELPLOUO TOUG. ZUVBwG
AEITOUPYOUV [E TN PUBULON evOQ TIEPLOTPOPIKOU SLAKATTIN Kal Mapg€Xouv Kateubeiav tTnv
TIUX) TOU PMETPOUMEVOU PEYEBOUG XWwpPIg va XxpetdlovTtal UTIoAOYLOMOL amnd To XELPLOTH.

B. MPAKTIKO MEPOX
Anaitodpeva opyava

1 inyn ouvexoug Tdong

1 yaABavOpeTpo 1§ 1 AALOUITEPOUETPO

1 wudueTpo

2 0otaBepEg avTIoTACELG YVWOTNG TING, KATA MPOT(UNoN TIPOTUTEG.
1 dekadkn avrioTaon

2 POOOTATEQ

3 KOWEG avTloTAoELG

2 dlakaTTTEQ

1 mwvakida ouvBeong NAEKTPIKWY KUKAWUATWV
aywyol

MIKPOUAIKA

Mopeia epyaciag
ZuvappoAdynon Tou KUKAwpaTog TnG Yépupag Wheatstone

® [la Tn oUvBeON TOU KUKAWMATOG TNG YéPupag Wheatstone Tou Zxrjuartoqg 6.27 kata-
okeudote Toug €ENG 4 KAAdouUG:

1. KA@dog A--B twv avtiotdoewv R, kat R,
a) ToroBetioTe TNV Kowvr avtiotaon otn 6€on g R..
B) Ztn B€on g R, Tomobetrote TN dekadikr} avTioTaom KAl CUVSEDTE TN O€ OEIPA e
mv R,.

2. KAadog A-A-B twv avtiotdcewv R, kat R,
>uvd€ate o oelpd TIG 2 oTaBePEG avTloTAoelg otn 6€on Twv R, kat R,.

121



KE®PAAAIO EKTO

3. KA&dog IM-A tou opydvou undeviopou

a) ToroBetmoTe TOV €va poootdrn ot B€om g R, kat Tov €va lakaorttn otn Bgom Tou
A,. ZuvdE€aTe TO POOOTATN APAAANAQ PE TO JLAKOTTTN.

B) Zuvdgate Tov MAPAAANAO ouvduaoud Twv Ry kat A, og oglpd pe To 6pyavo undevi-
OMoU (YOABAVOUETPO 1) MAALAUTEPOUETPO). 2 Oelpd emiong pe autd ouvdEaoTe €va
dlakorrm mnou Ba TornoBetnOel otn B€0m TOU A,.

4. KAGdog E-A Tng mpootaciag Tou KUKAWUATOG

TonoBetoTe €va poootdtn atn B€on g R, kat €va dlakdrtm otn 6€omn Tou A,. Zuv-
d€aote Ta o€ oelpd.

® ToroBetoTe OTOV MAYKO 0ag Toug 4 KAAdOUG ToU ouvappoAoyrote oe BEoelg Te-
pinou énwg gaivovrat oTo ZxNua 6.27. Mpoxwpnote wg eEAGQ 0TNV OAOKA}PWOT TOU
KUKAWMATOG:

1. Zuvd€ote 1o AKpPo M Tou KAAdOU TOU 0pYyAvou PNdevIoUoU OTn peoaia Ayn tou KAG-
dou A-I-B twv avtiotdoewv R, kat R,.

2. Zuvdéate To AKkpo A Tou KAASou Tou opydvou undeviouou ot pecaia Arjyn tou KAG-
dou A-A-B twv avtiotdoewv R, kat R,.

3. ZuvdéoTte PETAEU TOUG 0TO Koo onpeio A toug kKAAdoug A--B kat A-A-B.

® ‘Exete 10N KATAOKeEUAOEL TO KUPIWG KUKAWMPA TNG YéPupag. To enduevo Brjua eival n
oUvdeon U TO KUKAWUA TIPOCTACIag KAl e TNV rnyn.

1. Zuvd€ate Tov KAAdO E-A oT0 Koo onpueio A Twv KAAdwv A-T-B kat A-A-B. MpoogEte o
dlakomg A, va peivel otnv aglvdetn Aeupd.

2. To KUKAwPA 0ag Twpa €xel SU0 aKPODEKTEG: TOV KOO KOMBO B Twv kKAAdwv A-I-B kat
A-A-B kat 1o eAelBepo Akpo E mou Bpioketal o dlakdmng A,. Zuvd€ote autoug Touq
U0 aKPOJEKTEG TNV TINYN.

e KaA€oate Tov unelBbuvo Kabnyntr va eA€yEel TO KUKAWA.

looppdnnon Tng yépupag Wheatstone.

Mpwtn 1oopPATINON TNG YEPUPAG

1. PuBpiote Tnv avtiotaon R, 0T0 p€yloTo TG TG TG. Me Tov TPATO auTd HEWWVETE TO
pelua oTo KUKAWPA NG YEPUPAG.

2. PuBpiote v avtiotaon R, 010 HEYIOTO TNG TIWAG TNG. Me Tov TPOTO QUTO HELWVETE TO
pelpa oto Opyavo UndeviopoU Kal EMOUEVIWG HELWVETE TNV eualodnaia Tng YEPUPAG.
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3. KAeilote To dlakdrn A, yia va 1po@odoTtnOel pe Taon To KUKAWUA.

4. KheloTe 1O dlakdmn A, yla va evepyornoinoei To dpyavo pndeviopou. O dlakormng A,
va napapeivel avorxtog.

5. PuBpiote v avtiotaon R, wote n €vdelgn Tou opydvou undeviopou va eivat oTo HECO
™G KA{uakdg Tou.

6. PuBuiote v avtiotaon R, péxpt va undevioBei n €vdelgn Tou opydvou.

AUEnon g eualodNaiag TG YEPUPAG

7. Mewwote v avriotaon R, wote va augnbei n euaiobnoia tng yepupag. H vdelgn Tou
opydvou Ba augnBel. PuBpiote v R, pExpL va undevioBel Eava n €vdelgn Tou opyad-
Vou.

8. Zuvexiote va pewvete v avriotaon R, H euawobnoia g yépupag Ba au&dveral
kal autd Ba yivetal avtiAnmtd péow G €voeléng Tou opydvou n oroia Ba au&dvetal
Tautdéxpova. Pubuiote kat mdAL Tnv avtiotaon R, €wg 6tou undevioBel ) €vdelgn Tou
opydvou.

9. Bpaxukukhwote v R, KAglvovtag Tto Slakomm A, H yEpupa Twpa €xeL TN WEYLOTN
euvalodnoia. Kavete UIKPOUETPIKY) pUBHLION TNG R, wWOTE va .ooppomroeL MAY)pwG N YE-
Qupa.

AUEnon g Tdong TPoPodoaiag kal LtopPONOoN TNG YEPUPAG

10. Mewwote otadlaka Tnv avtiotaon R,. Kat’ autd tov Tpomo augdvetal n Tdon ota dkpa
™™g YéPupag. Edv mipv urrpxe €va ukpd pelua mou diEppee To Opyavo alAd dev
Mrtopouoe va yivel avtAnmTd ASyw NG XAUNANG TG Tou Twpa Ba au&nbel Adyw g
augnong g Tdong. Zuvexiote va pewwvete tny avtiotaon R,, pubuifovrag Tautdxpo-
va v R,. Ztéx0q 0ag eival va .ooppomnaTe TN YEPUPA HE TN PeYaAUTepn duvath
Tdon.

11. Znuewote otov MNivaka 1 tnv Tiur) g R, pe v omnola ertuxate TNV KAAUTEPN LOOP-
POTNON TG YEPUPQAG.

YroAoylouég g Ayvwotng avtiotaong

12. Inuewote otov MNivaka 1 1ig TIHEG Twv oTabepwv avtiotacewv R, kat R,.
13. YnoAoyiote Tnv Tiun R, Tg dyvwotng avtiotaong and tnv EE.(7).

14. Antoouvdgate Vv Ayvwotn avtiotaon R, and 1o kUkAwpa. MeTprioTe TN YE TO WUOME-
TPO KAl ONUELWOTE TNV TIUN) TNG otov Mivaka 1. Zuykpivate Tnv TIU Quth Je TNV TN
Tou Bpnkate pEow NG YEPUPEAG. AIATUTIWOTE YPATTTWG TA CUNMEPATUATA GagG.
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METtpnon Twv UMOAOIMWV AyVWOTWV AVTIOTATEWY

15. Zuvd€ote 0TO KUKAWWA TN deUtepn Ayvwotn avtiotaon kat enavaidfare ta prjuara
1 €wg 14 yla Tov UTIOAOYIOUOS NG TIUNG TNG.

16. Zuvd€oTe OTO KUKAWMA TNV TP(Tn Ayvwotn avriotaon kal pe tnv dla pebodoAoyia
METPNOTE TNV TIUN TNG.

17. AnoouvappoAoYroTe TO KUKAWUA Kal ETIOTPEYTE Ta Opyava Kal Ta UAIKA otov ureu-
Buvo kabnyntn.

Mivakag 1: M€tpnon Tplwv AyvwoTtwy avtlioTagewy [e N yépupa Wheatstone.

AYVWOTEQ R, R, R, R =R, R, | R,

avTiotdoelq . | ME wudpETPO

No. 1

No. 2

No. 3

r. EPrFAZIA

1. Meprypdyte oto TeTPAdIO 0ag TNV Mopeia TNG ACKNONG, TA ATOTEAECUATA TWV UETPN-
gewv, TIG TIAPATNPNOELG KAl Ta cuunepdopatd oag.

2. AnavtnoTe ypartwg OTIG EPWTAOELG TIou €Xouv TeBel Katd Tn dleEaywyr) TwV UETProe-
WV Kal dlaTunwaoTe Ta guunepdouatd oag.

3. Molog eival o akpIBEoTEPOG TPATIOQ YIA TN HETPNOT AVIIOTACEWY;

4. Avapgpate Ta TEXVIKA KAl OLKOVOUIKA TIAEOVEKTAUATA KAl UELOVEKTTIATA TNG METPNONG
avtiotdoswy pe I Yépupa Wheatstone.

5. E&nynote To Adyo Urnapéng Twv avtiotdoewv R, kat R, 010 KUKAWHA TNG YEPUPAG.

6. EEnynote ™ dlapopd METAEU Twv POAWV TWV avTiotacewv R, kat R,. Mropei n pia va
UTIOKATAOTNOEL TNV AAAN;

7. 'Eotw 011 €xeTe 1I0OppOTOeL TN YEPUPA. Tt 6a cuuBel av BPaXUKUKAWOETE TOUG KOU-
Boug I' kat A; Tt Ba cupBel av anoouvdEoete Tov KAASO M-A;

8. Tt 8a oupBel av anoocuvdéaete Tov KAASO M-A;

124



HAEKTPOAOTIKO EPITAXTHPIO

A. A=ZIOAOIM'HZH

MeTtd To TENOG TNG ACKNONG Ba MPEMEL va UMopEiTe:

1. Na neptypd@ete TN Bactkry apxr) Aeltoupyiag Twv YEQUPWY PETPNONG.
2. Na diakpivete TIG dlapopEg UETAEU TOU WHOPETPOU Kal TNG YEPUPAG.

3. Na ene&nyeite Ta MAEOVEKTAUATA KAL TA HUELOVEKTNATA TNG METPNONG AVTIOTACEWV [E
YEpupaQ.

4. Na ouvBétete pia yépupa and Ta cuoTtatikd Tng oTolxela.
5. Na xelpiCeote ™ Yépupa Wheatstone.

6. Na urnoAoyileTe pia avtiotaon YETA TNV LOOPPATINGCT TNG YEPUPAG.
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A2KHZH 16

METABOAH THZ ANTIZTAZHZ YAIKOY ME TH ©OEPMOKPAZIA

A. OEQPHTIKO MEPOZ

Cevika

H nAekTpikr) avtiotaon Twv aywywv eEaptdrtal and to £idog Tou UNIKoU Tou eival Ka-
Taokeuaopévol. Eivat yvwotd dAMwate and tn Bewpia Tou nAekTPIoUoU Kal cUPPWVA [e
QUTA TIOU OUVOTTTIKA avagépinkav oTnv €pyactnPLakr) doKnom yia To VOuo Tou Qu, o1l
UTIAPXOUV UANIKA pe ik avtiotaon onwg Ta JETaAa aANd Kat UAIKA Je HeEYAAN 1) TIOAU
peydAn avtiotaon 6nwg n mopoeAdvn, To MAACTIKO, 0 BAKEA(TNG.

H nAektpikr avtiotaon e€aptdral emniong and Tig diactdoelg Tou aywyou. Eival puoilkd
OTL 600 peyaAUtepo eival To pnkog | Tou aywyou téoo meplocdtepa eunodia Ba ouva-
VIHiOOUV TA NAEKTPOVIA TOU NAEKTPLIKOU PEUPATOS KATA TN POor) Toug. AuTd onuaivel otL
TO00 TEPLO0ATEPEG OUYKPOUTelg Ba oupBoulv HETAEU TwV NAEKTPOVIWY TOU NAEKTPIKOU
PeUATOG KAl TWV ATOUWY TOU UAIKOU UE armoTéAeTua va auEAveTal N avtioTaon Tou UAL-
KoU. AVTIBETWG, av 0 aywydg €xeL ueyAAn dlatoun S, Téte Ba dnuoupyeital peyalutepogq
XWPOQ Yla Ta Kivouueva nAekTpovia ta oroia 8a Kivouvtal pe HeyaluTePn EUKOAIQ Kal
ouvenwg 6a ouvavtouv UKPATEPN avtiotaon.

‘Onwg avaggpinke MPOonNyouuEVWG 1 AvTioTaoT Tou aywyou eEaptdrat arnd To eidog Tou
UAIKOU Ttou elval kataokeuaopévog. H katdtagn twv UAKWY cUPPVa e TNV avTiotaon
TIOU TIPORANNOUV OTO NAEKTPIKS pelpa yivetal pe BAaon éva ueyebog nmou ovopddetatl e1d1-
Kr] avtiotaon kat cupBoAieTal pe To ENNVIKO Ypdupa p. H edikr avtiotaon evog UAIKou
kaBopilel TNV NAeKTPIKA avTiotaon evog KUALVSPIKOU aywyou, KATAOKEUAOUEVOU ard TO
UNIKO auTd, e uikog 1 m kat dtatoury 1 mm? kat €xel oav povada pétpnong 1o Q - mm?/m.

ZUuQwva e Ta avwTEpw eEAyeTal To oupunépaacpa Ot avrtiotaon R Tou aywyou eival
avaloyn Tng €BIKAG TOU avTIOTAONG P KAl TOU PrKOug Tou | kal avTlotpdpwg avaloyn
g dlatoung Tou S:

|
R=p-g (1)

‘Evag dA\\og tapdyovtag 1ou enMnpeddel TNV avtioTaon Twv UAIKWYV eival n Beppokpactia.
‘Exel dlaruotwBel melpapatikd ot n avriotaon Twv HETAMNwY au&dvetal dtav auEdvetal n
BepoKPaTia TOUG eV AVTIBETWG N avtiotaon AAWV UAKWV OMwg 0 AvBpakag UELWVETAL
Me v au&non g Beppokpaciag. H ox€on mou divel Tn PeETaBOAr] TNG avTiotaong pe
BepuoKpaaia yia éva ateped TWHA Kal Yla [P LETABOAN TNG Bepuokpaaiag eivat n eENG:

R,= R,-(1+a- AB) ()

orou:
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R,: n avtiotaon petd ) petaBoAr] g Bepuokpaciaq
R,: n avtiotaon nipwv T peTafoAr) g Bepuokpaciaq

a: 0 BePUIKOG OUVTEAEDTNG NG AVTIOTAONG

AB: n peTaBoAn Tng Bepuokpaciag os Babuoug Kehaiou
N6 =6-6, 3)
8: n TeAkr| Beppokpacia oe Babuoug KeAoiou

B,: N apxikr) Bepupokpacia oe Badbuoug Kelaoiou.

O BepuIkdg oUVTEAEOTNAG a TNG avtiotaong kabopilel oo petaBdietal kdBe QU NG
ApPXIKNG avtiotaong Tou UAIKoU yia kdBe Babud Keloiou petaBoAng Tng Beppokpaaiag.
MNa ta kabapd pETala o Bepuikdg ouvteAeoTNQ elval BeTIKAG. AuTd onuaivel OTL n avti-
otaon au&dvetal dtav au&dvetal n Bepuokpacia, Onwg AANwOTE avapePONKe TIPONYOU-
MEVWG. Ta kpduata PETANWV gpgavidouv Bepuikd ouvteleoTtn] avtiotaong dlaPOPETIKO
and ta PETaAa Tou aroTteAouvTal.

B. MPAKTIKO MEPOX
Anaitodpeva opyava

1 wuduetpo

1 BoAtdueTPO

1 aunePOUETPO

1 poootding

1 iinyn tdong 230 V AC

1 Aaumtripag mUPAKTwong

1 AuxvioAan (vtoul) mdvw oe BAoN e AKPODEKTEG
aywyol

MIKPOUAIKA

Mopeia epyaciag

MeTaBoAn TnG avriotaong AaunTipa WTICHOU

1. Metprote e WUOUETPO TNV avTiotaon R Tou AQurtrjpa Kat ONUEIWOTE TNV TIUA oToV
Mivaka 1.

2. ZUVvBEoTE TO KUKAWMUA TOU ZXAUaTOG 6.28. To KUKAWA TpopodoTeital and To nNAEKTPL-
kO dikTuo pe tdon U=230 V. H tdon ota dkpa tou Aaurttmpa A pubuifetal p€ow Tou
poootdtn R, kal petpdrat e To BOATOUETPO. To peUpa TOU AQUITTNpa PETPATAL e TO
aunepOueTpo A.
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KaA€ote Tov unelBuvo kabnynth va eAéy&el T ouvdeouoloyia.

3. Mpw TpopodotroTe T0 KUkKAwUa e Tdon (U=0) diaBdote Tiq evdeielg Tou BOATOUE-
TPOU KAl TOU QUMEPOUETPOU Kal Kataxwpiote Tig otov lNMivaka 1.

4. PuBuiote 10 poootdtn R, 0TNn PEYLOTA TOU TIUN WOTE VA PEWWOETE TV TAoN ota dkpa
TOU AQurtrpa.

5. Tpo@odotroTe TO KUKAWUA e TAON.
6. Ano Tn oTLyur) autr TPEMEL va €XeTe unidyn oag Ta eENG:

® OAeq ol emageg Tou KukAwuatog Bpiokovtal urd t1don. Ayyilete pe peydin mpoco-
X1 TA HOVWTIKA PEPN TOU Kal UOVO av UTIAPXEL AVAYKT).

® H Bepuokpacia Tou vApatog Tou Aaprtrpa au&dvetal oAU ypriyopa. Maipvete Tiq
evdeiEelg Twv opydvwv xwpig va xpovotpieite. Av kabuotepeite, n Bgppokpacia Ba
avuPwOel Kal Ba MPETEL va TIEPIUEVETE VA KPUWOEL O AQUITTPAG YLla va eNMavaldBete

TIG METPNOELG.

7. PubBpiote TO poootdtn wote n 1don oto Aaurtripa va Adpet dladoxikd Tiq TIUEQ TOU
MNivaka 1. Kataypdyte taxutata Tiq evoel&elq Tou BOATOUETPOU KAl QUMEQOUETPOU
Kal onMewate TIG TiEG otov MNMivaka 1.

8. YmoAoyiote tTnv TIur) TG avrtiotaong R tou Aaurmpa oTig dldpopeg BEPUOKPATIEG.

9. ZuykpiveTe TNV TIU TG R ou umnoAoyioate e TNV TN TIOU UETPNOATE UE WHUOUETPO
oétav o Aaurttrpag ftav Yuxpaog (otn Bepuokpacia Tou xwpou). Tt mapatnpeite; Mowa
elval Ta ouunepdouard oag;

10. AnoouvdEoTE TO WUOUETPO.

2 e (A )

230V A C\D U

2xnua 6.28: Métpnon

™6 Tdong Kat Tou

pevuarog Aaurtrpa
Katd mn Asttoupyia Tou.
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MNivakag 1: MetafBoAn Tng avtiotaong Aaurtrpa Katd tn Asttoupyia Tou.

Vv I R U R pe wpopeTPO
V) (A) T Q)

0

60

115

170

230

r. EPTAZIA

1. Meprypdyte oto TeTPAdIO 0ag TNV Mopeia TNG ACKNONG, TA ANMOTEAECUATA TWV UETPN-
gewv, TIG TIAPATNPENOELG KAl Ta cuunepdopatd oag.

2. Méte elval peyaAutepn N NAeKTPIKN avtiotaon evog Aaurtripa NMUPAKTwonG Kat ToTe
MKPOTEEN;

3. And n oTiyur] mou Tatdte TO SLAKOTTIN Yl va avAyeTe To pwg, MoTe Ba nepdoel ueya-
AUTepPO pelpa and To AQuUMTHPQ;

4. Me molo Tpdro 6a urnopoucate va UETPNOETE TN Bepuokpacia Tou Yuyeiou evog auto-
Kwvritou; Meptypdyte T pEB0SO Kal oxedldate To oUCTNA.

A. AZIOAOIMHzH
Metd To TENOG TNG ACKNONG Ba MPEMEL va PropeEiTe:

1. Na katavoeite 1o pawvouevo HETABOANG TNG NAEKTPLKNG avTioTaong Ue TN BepuUoKpa-
ola.

2. Na attiohoyeite Tn LETABOAN TOU NAEKTPLIKOU PEUUATOG O€ €va KUKAWUA KATA TNV wpda
Aettoupyiag Tou.

3. Na avayvwpilete v attia evepyoroinong Twv AOPAAELDV HIaG NAEKTPIKNAG EYKATA-
oTaong Katd In otyun kAewoipatog Tou dlakdrmtn (dnwg 6a pdbete apydtepa undp-
XOUV TIEPLOTOTEPEG AUTIEQ).

4. Na oxedldlete KAl va OUVOETETE KUKAWUATA UETPNONG TNG BepoKkpaaciag.

5. Na petpdrte v avtiotaon pag katavAAwong katd tnv wpa Aettoupyiag mg.
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A2KHZH 16

METPHZH ANTIZTAZEQZ MEIQZEQZ

A. OEQPHTIKO MEPOZ

Fevika

Ma v elpubun Aettoupyia, AAAA kAl yla TNV MPOOoTAcia TwV NAEKTPIKWY EYKATAOTA-
OEWV KAl TWV TIPOCWTIWV TIoU XelpifovTal auTeg, XpnaluorolouvTal og eydAn kAipaka ot
YEWWDOELG.

‘Evag Baoikdg TPOMoG YEIWOEWS NAEKTPIKWY eyKkataotdoewy eival pua didtagn anod
nAektpodia Bublouéva oto €5agog.

Mia yeiwon yla va eKmANPwVeL TOV TIPOOPLOUO TNG MPETMEL N AvTioTaon TwV NAEKTPOD(-
WV TNG ME TN YN va unv Eemepvd Uia oplouévn Tiun nepinou 20 Q. H avtiotaon yeuwoewg
eEaptdral and TIg ouvOnkeg Aettoupyiag Tng, arnd Tn HoPPr) Kal TI§ JlAoTACELS TWV NAE-
KTp0odiwv, and to BAaBog uéoa ato omnoio eival eykataotnuéva kat ard tnv e1dIkr avtiota-
on Tou Napouactdlel To €dagog Peoa ato ormoio eival Bubiopéva ta nAektpddia. H eldik)
avtiotaon Tou ddgoug dev napapével otabepn ylati emmpeddetal and v uypaacia,
Beppokpacia kat and Tnv MEPLEKTIKOTNTA TTIOU €XEL TO £dagog oe AAata.

2TOUG OXETIKOUG HE TIG NAEKTPIKESG EYKATAOTACELS KAVOVIOUOUG avapEPOovTal AETTTo-
MEPELEG YIA TIG YELWOELG, OTIWG HEBODOL, KAl TPOTOL TIPAYUATOTION|0EWG YELWOEWY, TIUEQ
QVTIOTACEWG YEWWOEWG YA KABE TEPIMTWON £YKATAOTACEWG KATT.

O €Aeyxoq OuwG TNG KATaoTdgewg otnyv onoia Bploketal n yelwon plag eykartaotdoe-
wgq yivetal e T p€tpnon Tng avtiotdoewg TNG.

M£00d01 peTpriocwg - Opyava

Xpnotuomnotouvtal ToANo( HEBODOL UETPYOEWS AVTIOTACEWS YelWoewq. MNMapakdtw ava-
PEPOUNE UEPIKEG ATIO AUTEG.

a) Me BOATOHETPO KaI AUTTEPOHETPO

MNa va yivel n p€rpnon g avtliotdoews YEWOEWG TIOU TAapouctdlel nAektpodio (IN)
€vavTl TNG YNG ME BOATOUETPO KAl QUITEPOETPO epyalOacTe OTwG TEPLYPAPETAL TTAPA-
KATw: Bubifoue oto €dagpog duo Bondntikd nAektpddia A kat B oe anootdoelg niepinou
and 1o " avriotoa 20m kat 40m kal mpayuatonoloupe tn ouvdeouoloyia Tou oy. 6.29.
Ot dlaotdoelg Twv nAektpodiwv A kal B sival moAU pikpdtepeq anod Tig dlaotdoelg Tou
nAektpodiou Tng yeuwoewg I.
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|1 rl
Y
O,
rre Vi > A B
~ 20m > ] - 2X. 6.29 ZuvdeauoAo-
< 40m > yia opydvwy yta
uEtpnon yeiwong

H rmyn (M) ou Xpnoporoloupe 0To KUKAWUA auTtd MPEMeL va ival evaAATOOUEVNG
TAoEWG Kal SIAPOPETIKAG ouxvoTNTAg ard Tn ouxvotnTa Tou Xpnaouuornoleitar and to
EBviké Aiktuo (50Hz) TG xwpag pag. Ot Adyot nou emPBAAMOUV TNV EKAOYA aUTY NG
mnyng elvat 8Tt péoa oto £5apog KUKAOPOPOUV evalacodpeva peupata arnd dSlapuyEg
TwV SIKTUWV HETAPOPAG Kal Slavoprg EVEPYELAG (N ouxvoTNTA TOU MPOTIUAWE) OtV Tepi-
twon autn eivat 25 Hz) kal ouvexn peuuata arod dlapuyEg SIKTUwV ouvexoUg peUaTog,
OMWG TWV TPOXLOSPOUWY, NAEKTPIKWY O1ONPOSPIOUWY K.ATL. Ta nAekTplikd autd peluata
SNMIoUPYOUV YEVIKA MPOOBETEG TITWOELG TAOEWG PETA OTO £5aPOG Kal £T0L N Evoelgn (V)
TOU BOATOUETPOU eV QVTIOTOLXEL OTNV TITWOT) TACEWG ToU TIPOKAAeL TO pedpa l,.

Ektdg and toug napandvw AGyouq MPOTIUNCEWS TWV TINYWV EVAAATOOUEVNG TATEWS
OTIQ METPNOELG AUTEQ elval Kal 1 EUPAVIOT NAEKTPOXNUIKWY TACEWYV TIoU avartuooovTal
MeTAEU Tou £3APOUQ Kal TwV NAEKTPOSIwV and tnv napouacia é&vou 1} akatouxou vepou.

B) Me yeiwoopeTpo
H dwadikaoia petprioewg TG avtiotdoews Tou nAektpodiou (M) ue tn néBodo auth

xpnowuoroteitat dpa roAU. Tnv rmyn (M), To BoAtdpeTpo (V) Kal To aunepdpeTPo (A) TNg
ouvdeopoAoyiag Tou axnuaTog 6.29 avtikabloTd To YELWOOUETPO (0X.6.30).

r A B
y o "~ \}i
HAekTpOB10 Bonéntikd 2x.6.30 Métpnon
YEWDOEWG nAektpddia avtiotaong ue

YELWOOUETPO
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H p€tpnon g yeluwoewg yivetat dAL pe tn BorBsia duo Bondntikwy nAekTpodiwv A Kal
B. H ouvdeouoloyia Twv nAektpodiwv e To dpyavo yivetal orwg paivetal oto oxriua 6.30.

H kAipaka Tou opydvou eival BadBuoloynuévn oe Qu. MropoUpe va €xXole TiEPLO0OTE-
PEG TMEPLOXEQ METPToewg T.X. 0-10,0-100,0-1000Q, dtav petaBAANOLE TIG TILEG TNG AVTL-
otdoewg (3). O xelpoaTpdPalog Tou opydvou (A) TPETEL va TIEPLOTPEPETAL e TaXUTNTA
2 otp/sec. Me autr] Tnv TaxUtnta 10 pelua mou repvd and tn yelwon (NAektpaddio) eival
eval\aoooduevo pe ouxvotnrta nepinou 35 Hz. Emouévwg dlapepel amnd ta peupata Oi-
APUYNGQ TwWV SIKTUWV PETAPOPAS Kal Slavoung NAEKTPLKNG evépyelag. Qg mapddetyua
0ag TIAPAMEUNOE OTO OxNua 6.31 drou paivetal n ouvdeopoAoyia yla Tn PETPNOoN TG
QVTIOTACEWG YEIWOEWG AAEEIKEPAUVWV.

220V
U
AogpdAeia
' PuBuiotikn
avtiotaon
(V)
L%
Vs >
HAektp6d10 Bondntiké nAektpédio (5x. 6.31)
YElWoEWS YRICEWS Métpnon e avtiotdoews
Yelwoewv aAe&ikepauvwy

B. MPAKTIKO MEPOX
a) AmapaitnTa 6pyava Kai CUCKEUEG YIa TNV EKTEAEON TNG AOKNONG

gva Celyog nAekTpddla e Ta KaAwdla ouvdeTOAOY(ag TOUG
elwodueTpo

AurepOuETPO

BoAtduetpo

PuBuiotikn avtiotaon (Poootdreq)

B) ExkTéAeon epyaciag

1. Ze andotaon 20m and To NAeKTPOdL0 Yewwoewg I Tou omnoiou Ba YeTPT)OETE TNV avTioTa-
On YELWOEWG, EYKATAOTNOTE BoNONTIKO NAEKTPOSI0 A. 2 andoTaot 20m ard To A eyKa-
Taotmote BondnTikd nAektpddio B. Ta I, A kal B va Bpiokovtal eni eubeiag ypauung.

2. ZuvdeopoAoynoTe autd petagu Toug, OTwg OTO OXNua 6.29.
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3. ZnuelwoTe TIg eVOE(EeLg TOU aumePOUETPOU |, kal Tou BoATOpETpOoU V..
4. Yniohoyiote and 1o nnAiko Twv evdei&ewv Tnv avtiotaon yewoewg R-=V /..

5. Na npayuartomnomoete tn ouvdeopoAoyia Tou oxruatog 6.31. Mpv akdun ouvdEoeTe
TO KUKAWWA [E TNV TNYN, GPOVTIOTE, WOTE N PUBULOTIKA avTioTaon va €xel Tn HEYLoTN
Tn. (H woxUg ™G pubuoTiKnig avTioTdoewg MPETEL va eival oe KABe TepimTwon ava-
Aoyn pe TNV WoxU NG £YKATAoTACEWG TIOU TIPOKELTAL VA XPnotuoronbel n yelwon).
>uvd€oTe TO KUKAWUA Pe peupatoddtn 220 V tou diktuou Tng AEH kat katdriv puBui-
OTe TNV avTioTtaon PEXPL 1 EVOELEN TOU AUMEPOUETPOU va Yivel (on Ye TNV OVOUAOTIKN
NG £YKATAOTNHEVNG LOXUOG TNG NA. EYKATAOTACEWG NG onoiag YeTpdpe Tn yeiwon.
H €vdel&n tou BoATdpeTPOU OTN PETPNON autr dev pénel va Eemepvd ta 50 V. And to
nnAiko Twv evdel&ewv Twv opydvwv va UToAOY(OETE TNV avTioTAON YEIWOEWG.

6. MeTprioTe TIG AVTIOTACELG YEIWOEWS TOU NAekTpodiou I Twv ackrioewv 1 kat 2 pe
BonBela Tou yelwoodueTpou (oxnua 6.30).ZuykpiveTe TIG TIHEG TToU Ba BpeiTe e QUTEG
Tou untoAoyioarte oTig ponyoupeveg acknoelg. EEnyriote rou opeilovtal ot dlapopEq
rou riapouctdfouv PETAEU TOUG TA AMOTEAETUATA TWV SlAPOPWV UETPTITEWV.

7. Mg TO YEWWOOUETPO UMOPOUE VA PETPNOOUKE Kal TNV wulkA avtiotaon (R) dlapdpwv
KATAVOAWTWV TIPAYMATOTIOIWVTAG TN ouvdeauoAoyia Tou (oxruatog 6.32). Metprote
TNV avtiotaon Twv dlaPopwV KATAVAAWTWY, TIOU XPNOLUOTO0ATE OTIG JETPNOELIG 0ag
Kal OUYKpPIVETE Ta aroTteAéouaTa..

_A

(5x. 6.32)

. AZIOAOINHzH
2710 TENOG QUTNAG TNG ACKNONG MPETMEL va YVwPIleTe Kal va €(oBe ikavol va:

1. Avayvwpilete To pOA0 NG YelwoNg Kal TNV acPAAELA TIOU TTAPEXEL OTA ATOA KAl OTNV
nA. eykatdotaon.

2. EE&nyeite n Aetroupyia Tou KUKAWPATOG HETPNONG TNG YElwONG.
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‘Acknon 17
METPHZH IZXYOZ TOY ZYNEXOYZ PEYMATOZ (Z.P.)
A. OEQPHTIKO MEPOZX

Fevika:
Mérpnon 10X00G pe BOATOUETPO KAl AUTIEPOUETPO.

H 10x0g Tou TrapéxeTar omrd pia nyr| X.P. o€ pia katavéAwon K (0X.6.33 ) eivar P=V - I. Tnv
10X0 HTTOPOUHE VO TNV LTTOAOYIOOpE XPNOIHOTTIOIOVTOS £val BOATOHETPO KAl VO QUTTEPOHETPO.

e b

H ouvdeopoloyia Twv opydvwy pe TNV Katavaiwon eivat duvatd va yivel e dUo Tpomoug:

w

(5x. 6.33)

a’ Tpémog:

MpaypuatoroloUpe Tn ouvdeouoloyia Tou (oxruatog 6.34)

LI () >
\_/ y
K
u
+ +

2Tn ouvdeopoAoyia autr) TO QuMEPOPETPO pag delxvel peyaAutepo peupa la amd

(5x. 6.34)

To |, emedn mepvd arr’ autd Kat To pelpa Tou BoAtdpetpou |, =R (R, eivat n
\

€0WTEPLKN avTiotaon Tou BoAtdueTpou). AnAadn:
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, U
l=I-1, kal =1, -I,nI=Il,-——
RV

H 10xUg Tou katavahwt K eivat P=U (I, - %)

\

‘Otav n avtiotaon R, eival apketd peydAn, €ToL mou To peupa % va eivat CUYKPITIKA pe To |
TOAU UIKPO, TOTE N oXUG umoloyiletal pe TOAU PeYAAn TPOooEyylon and tn oxEon:
P=U-"I,

B’ Tpémog:

‘Otav n ouvdeopoloyia Twv opydvwv yivel onwg 1o (oxNHa 6.35) To BOATOUETPO HAG
deixvel peyaAutepn taon U, and autn rou avantuooeTal 0Ta dkpa NG KAaTtavaAwoewg,
eneldn otnv tdon Tng kKatavaAwoewg U mpoaotiBetal kat n Tdon nou avartuooetal ota
akpa Tou aprepopetpou U, = R, - | (R, eival e0wTEPIKY) QvTIOTAON TOU QUMEPOUETPOU).
Anhadn U, =U+ U, kaaU=U,-U NnU=U-R, I

N@RO :

K- —

(5x. 6.35)

H 1oxUg Tng katavahwoewg K eivat P = (U, - R, 1) - I.

‘Otav n avtiotaon R, eivat apketd pikpr| €tot mou n tdon R, | va eivat ouykpitikd pe
U oAU pikpr] TdTe N 1oXUG umoAoyiletal pe TIoAU peydAn mpoogyylon and tn oxgon:
P=U,I

Mérpnon 10x00g Z.P. pe BatTopeTpo.

H 1ox0g unopel va petpndei amn’ eubeiag pe Ta nAektpoduvapikd BattdopeTpa. Autd Ta
Opyava Baowkd anoteAouvtal anod €va otabepd nmvio (M,) p€oa oto omnoio eival Torobe-
uévo €va otpertd nmvio (I1,) To omoio otnpiletal oe a&ova (ox. 6.36). O dEovag pEpeL
enavaratika ehatpla kat deiktn. H ouvdeopoloyia Tou opydvou TIPETEL va Yivel €T0l,
wote and 1o otabepd nmvio (M,) va mepvd 10 NAEKTPIKO PEUUA TOU KUKAWUATOG, YU auTo
Kal ovopddeTat mnvio evtacewg Tou Battépetpou. To Kivnto rmvio (M1,) ouvdeeTal mapdA-
ANAQ e TNV TAon ToU KUKAWUATOG Kal ovopdleTal invio evtdoewg Tou Battduetpou. Na
TPOCTATEUTIKOUG AOYOUg To Tinvio Tdoewg (IM,) ouvdgetal oe oelpd pe pia avriotaon R,.
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To nnvio tdoewq N, Tou Battouetpou eival duvatd va ouvdebel katd duo TPomoug:
a’ Tpomog:
onwg To (oxNMa 6.36). Tote 1o BatToueTpo deixvel .oxy P = U- | + R_I°. AnAadr| n 1oxuq

™g katavahwoewq Ul eivat augnuévn katd Tig anwleleg Joule otnv avriotaon R, Tou
ninviou evtdoswg.

n2
M,
W N
r b
B o
u K
Re °
+
h 4
(X. 6.36)

B’ Tpénog:
onwg To (oxnua 6.37).

U2
Toéte 10 BattdpeTpo deixvel loxU. P= U-I+R—

M,
N |
/" T
vV K
Ro
+ l
(2x. 6.37).

HR,=R,+R. (R, eivat n avtiotaon tou rmviou Tdoewg). AnAadn n 1oxUq TG Katavalwoe-
wg V - | eivat augnuévn katd Tiq anwAeleg Joule oTnv aQvtioTaoT TOU CUCTAHATOG TACEWG
(R,+R).

Ot kKataokeuaoTég BattopeTpwy divouv ouxvd TIG TIUEG TWV AVTIOTACEWY TOU Tnviou
TAoEWG KAl EVTATEWG.
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Av padl pe To BATTOUETPO XENOUOTIOOOE KAl Eva AANO OpYaVo LETPNOEWS TNG TACEWS
N evtdoewq (BOATOUETPO 1 AUIMEPOETPO) avtioTolxa UrmopouUpe va ipoadlopicoupE TIQ
anwAeleg Joule mou npEnel va apaip€copue and tnv EvOelEn Tou BATtTOUETPOU.

B. MPAKTIKO MEPOx
AnapaitnTa dpyava Kal GUOKEUEG TTIOU €ival anmapaitnTa yia Tnv eKTEAEON TnNG Aoknong.

HAekTpOodUVAUIKO BATTOPETPO
BoAtduetpo DC.

Auriepduetpo DL.

Mvakida ouvdeopoloyiag Twv opyAavwv
Oepukd katavalwtn 1 kivntpag D.C.

EkTéAeon epyaciag

a) Avayvwpiote TNV KatavAAwon Kal Ta XapaKTneLoTIKA Twv opydvwy 1ou 6a gag do-
BoUv OTO EPYAOTTNELO YLa VA TIPAYATOTIOW|OETE UETPNOELG LOXUOG.

ZNUELWOTE TNV OVOUACTIKY LlOXU, TNV TAOM TNG KATAVAAWCEWG KAl TNV ECWTEPIKY] QVTi-
OTAON TOU BOATOUETPOU KAl QUIEPOUETPOU OTOV (Tivaka anoteAeoudtwy |).

B) ZuvdeouoAoynoTe Ta dpyava e TNV Katavalwon onwg ota (oxruara 6.34, 6.35, 6.36,
6.37). e KABe TePMTWON TPOPODOTAOTE TO KUKAWUA KAl CNUEIWOTE TIG EVOE(EEI TV
opYAvwVY OTOV TivaKa aroTEAETUATWV.

MINAKAZ ANNMOTEAEZMATQN I.

Ovou. .oxUg katavaAwoewg....W R, .... Q.
Ovou. Tdon KatavoAwoews.... V R, ... Q.

Zuvdeauoloyieq Evdeitelq Evdeitelq Evdeitelq
BoAtduetpou (V) | aurepduetpou (A) | Battéuetpou (W)
1 | Zxruarog 6.34
2 | Inparog 6.35
3 | Zxnuarog 6.36
4 | Zxnuarog 6.37

Y) Z& kd@Be mepimTwon and Ta oNUElWEVA OTOLXE(O OTOoV Tiivaka armoTEAECUATWY UTIO-
AoyloTe amnd TG YVWOTEG OXE0ELG TNV LoXU KAl EKTIUNOTE TN dlapopd TIOU TIPOKUTTTEL
peta&u Toug.

3) And tn dlapopd TG LoxUog Tou TPOKUTTTEL 0€ KABe ouvdeopoAoyia urtoAoyioTe To eKka-
TooTlaio opAAua Tou Ba €xete, av uroAoyiote Tnv LoxU uévo amd t oxéon P = U - |.

€) MeplypdyPTte CUVOTTTIKA TNV TIOPEIQ TNG AOKNOEWS OTO TETPAdIO 0AQ KAl AVAPEPETE TIQ
TaPATNENOELS KAl T cuunepdopatd oag.
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OT) ZUVOEOUOAOYNOTE TNV KATAVAAWOT) NG AOKNOEWS UE TO BATTOUETPO ONWwG OTA OXN)-
paTa 6.36 kat 6.37. Znuewwate TIG evoel&elg Tou BATTOPETPOU OTOV (Tivaka anoteAe-
opdtwy 1)

0) Kdvte ouykplon HeTa&l Twv evdei&ewv Tou BattdpeTpou and Tig dUo cuvdeoUoloyieq
TIOU TIPAYMATOTOW0ATE KAl avaPEPETE Tola eival n KatdAAnAn cuvdeauoAoyia mou
TPEMEL va yivel kal ylati.

n) Tig napatnproelg Kat Ta cupnePAoHaTd oag SLIaTunwaoTe Ta OTOo TETPAdLO 0ag

MINAKAZ AMMOTEAEZMATQN II.

Ovou. 1oxUg katavaAwTh... W

>uvdeopoloyieq EvdeiEelg Battdopetpou (W)

Zxruartog 636

2xNuatog 6 37

r. AZIOAOI'HzH

2710 TEAOG AUTAQ TNG AoKNONG TPEMEL va YVwPIleTe Kal va gioBe Ikavol va:

1. MNpaypatomnoleite TIG OUVOETUOAOYIEG KATA TEPITTTWOT) TIoU BEAETE va IETPNOETE.
2. YnoAoyiCete tnVv loXU and Tiq evie(Eelg Twv opydavwy.

3. EkTiudte ndte unoAoyilete TNV LOXU E TNV QITAOTIONUEV OXEDN.
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HAEKTPOAOTIKO EPITAXTHPIO

METPHZH ZE KYKAQMATA A.C

AZKHzH 18

METPHZH ME NAAMOIPA®O TAZHZ KAI ZYXNOTHTAZ

A. OEQPHTIKO MEPOZ
Cevika

O MaApoypdeog eivatl To o ONUAVTIKO Opyavo OTTTIKOU EAEYXOU Kal UETPHIOEWV. XPn-
oworoleital oxeddv oe OAa Ta NAEKTPIKA KAl NAEKTPOVIKA epyaatrpla. BonBdel oAU arto-
TEAEOUATIKA OTOV EAEYXO TNG KAANG 1) EAATTWMATIKNG AEITOUPYIAG TWV KUKAWUATWY [ag
NAEKTPIKNG OUOKEUNG, anelkoviCovtag otnv 084vn TOU TN HOoP@r| KAl TA OXETIKA XAPAKTN-
PLOTIKA UEYEDN TOU NAEKTPIKOU OT)ATOG TIoU epapuéletal atny (0030 Tou MaAUoypAPou.

O1 epapuoyEQ Tou enekTelvovTal ouvexwg ylati o aApoypdgog (Eikéva7z.1) eEelio-
oetal napakoloubwvtag Tig auEavopeveg avdykeg. Otav yivetal pe Tov MaApoypd®o
€AEYXO0Q TNG Aettoupyiag evog KUKAWUATOG, TIApOoUatdleTal oTnyv 086vn ToU pia KAUUAN
Tou deilxvel TIq LETABOAEG eVOG NAEKTPIKOU PEYEBOUQ TL.X. TNG TAONG, TNG €vTaong K.a. €
ouvAPTNOoN e To XPOvo. Me Tov TPATo auTtd EMITUYXAVETAL OPATO AMTOTEAETUA TWV XaPa-
KTNPLOTIKWV LETABOAWV TOU NAEKTPLIKOU HEYEBOUG, TPAY A TTIOU KABLoTA TOV MaPATNENTH
IKavl, apou UEAETAOEL TN HOPPY TNG EMPAVI{OE-
VNG KUPATOMOP®NG, va eEAYEL XPNOUa CUPMEPA-
oMaTa yla tnv KaAn 1) oxtL Aettoupyia Tou KUKAWUA-
TOG TIOU EAEYXEL.

Ewova 7.1

OL o ouvnBLouéveg Kat amAEG EPAPOYEG TOU TIAAUOYPAPOU eival: Tapatr)enon g
MOP®NG TWV ONUATWY, HETPNOT TWV XAPAKTNPLOTIKWY TWV ONUATWY, OUYKPLON TATEWY,
METPNOM ouxvotnTag, LETPNON dlapopdg pAong K.q.

Ta Baowkdtepa pépn evog aAoyPAPou eivat:

O kKaBodIkdG cwArvag

(M Auxvia kaBodIkwv akTivwv)

To ouotnua KatakOPuPNnG arodkALoNGg

To ouotnua optldévtiag andkAoNg

H yevwntpla napaywyng nplovwtrg TAong Katd TO CUYXPOVIOUO Kal
To TPOPOBOTIKO TWV KUKAWUATWV
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MAAKIAIA OPIZONTIOY ANOKANIZEQE

ANOAOS A
OAHIO MAEMMA G,

\ ANOAOZ Ay
KAGOAOZ Ky \
ij::ﬁmmmm,

]'— HAEKTPONIKO HYPOBOAO—'|

1

MAAKIAIA KATAKOPY®OY
ANOKANZEQE

0OONH C

(Eikdva 7.2)

‘Otav and Tnv KaBodo Tou TwArva (eldva 7.2) eKTIEUTOVTAL e BEPUOIOVIKY EKTIOMMT)
nAektpovia, €va PEpog amnd autd EAkovtal Kat CUNEYovTal amd Ti§ avodoug Tou €X0UV
BeTIKO SuVAUIKO evwd Ta urtdAolra ertayxuvovtal kat KaBwg diEpxovtat and TIG OnEG TwV
avodwv oxnuatifouv uia Aerrtr} nAektpovikn d€oun. H d€oun autr BopBapdilel Tnv 060-
VN TIoU eival emxplouévn eocwtepkd pe ebopifouca ouaia. And to BoupBapdiopd autd
NG 006vng eupavifetal o’ autr éva wTelvo otiyua.

To TuAHA Tou CwARva ou apdyel TN Aemtr NAEKTPOVIKH 0N AEYETAlL NAEKTPOVIKO
mupofoAo. Ztnv (Ewdéva 7.3) @aivovtal Ta kUpla pépn Tou kKabodikoU owArva PETA TO
NAEKTPOVIKO TIUPOPBOAOD, KaBWG emiong kat dUo (eUyn METAAIKWY MAAKISIwV,Ta TIAaKIdIa
KATtakopuPng andkAlong Kat optlévtiag ardkAlong, Ta onoia aroteAouv Baoikd eEaptn-
MaTta Tou KaBodikoU TwArva.

2T1a nAakidla kataképuPng kat optlévtiag andkAlong epapuodlovtal dideopeg TACELQ
TWV NAEKTPIKWV KUKAWUATWY TIOU TIPOKELTAL VA EAeYXOB0UV e TOV TIAAUOYPAPO.

Odnyo
KdBodog Aéyua Avodol

A

> T —— } dwteo
: / otiypa

| = === = = ===

(Ewdva 7.3)
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Me ta (eUyn Twv MAAKISIWV TIoU glval TOTIOOETNUEVA OTO ECWTEPIKO TOU OWANVA Uropel
va JETaKivnBei n d€aun oplldvTia Kal KaTakopupa avaloya e TO OTua TTou epappoleTal
0€ auTA KAl EMOPEVWG KAl TO PWTELVO OTlya JETAKIVETAL o€ avAloyn kateuBuvon otnv

004vn, avdAoya Pog TN CUVIOTAPEVN TwV du-
vapewv €AENG Kal anwbnong mou ackouvtal

-3 - ity S ota nAekTpovia TG SEoUNG arnd Ta NAEKTPLIKA

V] - IV; duvauikd twv nAakldiwv. ‘Etol emtuyyxdavovtal
-d- i YA ol HETABOAEGQ Twv TACEwvV Tou e@apuolovtal
ota nAakidia kat epgavifovratr otnv 08dvn Tou

_____ - kKaBodlkou ocwArjva.

(Eikdva 7.4)

H o amAr} kaunuAn mou Urnopel va mapatnerjooupe atnv 066vn Tou MaAuoypd@ou
elval N NWTOVIKY) KAUMUAN Tou evaA\aooduevou pelpatog (ewdva 7.4). Na va eupavi-
06el N KAQUMUAN auth TIPETEL Va EVEPYNTOUV TAUTOXpova dUO TATELG OTOV TIAALOYPAPO.
H pia tdon elval autr nou npokettal va rnapatnendei atnv 06dvn kat epapudloupe otnv
€{00d0 Twv NMAAKIBIwV Katakdpuen arodkAlon kat n AAAn eivat wa BondntikA Tdon nou
MapdyeTal HETA OTN CUOKEUT] TOU TTAALOYPAPOU KAl EXEL TIPLOVWTT) LOPPN.

H tdon aum epapudletal ota nmAakidia opllévtiag andkAong yla va eEavaykdadel
d€oun va Kiveltal otnv 084évn opilévtia (de€ld kat aplotepd) Kat LOOTAXWS (N TAon autn
ouvnbwg akouyetal va Aéyetal "tdon odpwong") (Ewéva 7.5).

KaprmuAn
eppaviZopevn
MAakidia omv 086vn

KATakopugou W
4
M\akida
optlovriou

Arné Ta mapandvw mEOKUTTTEL OTL, Yia va dlaypdyel To otiypa tn Hopen uag tdong
otnVv 006vn MPEMEL N NAEKTPOVIKY SETUN va Kiveltat avaloya oxt arnd tn uia tdon al\d
arno duo tdoelg (Ewkdva 7.5). H tdon mou npokettal va eAeyxOel Kivel Tnv NnAeKTpovikn O€-
oun MAvw-KATw Kat n deutepn Kivel tautdxpova tn d€oun de€ld-apiotepd. Auto emTuy-
XAVETAL UE TNV TIPLOVWTNA TAOT) TIOU MapAyeTal €O OTn OUoKeur). H mplovwtr) tdon eival
anapaitnTn ya tnv eUPAvIon OTOLOCONTIOTE HOPPNG ONUATOG OTNV 080vn Kal Afyetal
"odpwon".

(Eikdva 7.5)

Katd tnv mpoetolpacia Tou MaAuoypAd@ou, TIPOKEUEVOU va PEAETN Ol 1 Lop®r] eVOQ
NAEKTPLIKOU OTjUaTOg OTnV 0646vn, XPeldleTal va Yivouv OpLOEVOL XELPLOUOL.

Me tnv doknon nou akoAouBel yivetal mpooTidbela elocaywyng oTo XEPLOUO evOG TIAA-
MOYPAPOU (U T oUVTOMN TIEPLYPAPT] KAl EPUNVEIQ TWV OXNUATWY TTIOU eu@avifovtal otnv
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004vn Tou). Aev ePLyPAPETAL N AEITOUPYIA TWV KUKAWPATWY TOU YIaTi autd poUmobETel
EIOIKEG YVWOELG TNG NAEKTPOVLIKNG TEXVOAOYIQG.

O1 KupdTEPES PUBULOTIKEG AetToupYieg Tou kaBopilovtal e Ta "kKouprid" oe €va Tal-
Hoypd®o Kal N epyacia mou KAvel To KABe éva amnd autd meptypAgovTal e oUVTOouia
MAPAKATW:

INTESITY: (PwTteivéTnTa)-AuEdvel 1] EAATTWVEL TN PWTEVOTNTA TOU OTUATOG OTnV 060-
vNn. ZTOUG TEPLO0ATEPOUG TIAAUOYPAPOUG TO KOUUM( TNG pwTelvdTNTAg £lval Kal dlako-
g tpopodooiag (ON-OFF).

FOCUS: (EoTtiaon Tou oTiyparog)-PubpiCel To dxog Tou otiypatog otnv o6dvn.

VERTICAL POSITION: (Katakdépugn Tomo0€rnon Tou oTiyparog)-Pubuilel mpog ta
ndvw 1} TIPOG Ta KATW TN 6€0m Tou oTtiypatog otnv 066vn.

HORIZONTAL POSITION: (OpilovTia TomoB€Tnon Tou oTiyparog)-Pubpilel mpog ta de-
€14 1] Mpog ta aploTepd TN 6€0m TOU OTiyUATOG.

VERTICAL GAIN (Katakdpu®n gvioxuon Tou orfjparog)-Pubuilel To mAdTog g Tdong
nou e@apuodletal ota nMAakidla katakdpupng ardkAiong. Me autd kavovifetal To UPog
TOU TIAAUOYPAPUATOG OTNV 004V

HORIZONTAL GAIN: (OpiZévTia evioxuon)-PuBpuilel To mAdTog Tng Tdong mou epapuo-
Cetal ota mAakidla opilévriag andkAiong. Me autd kavoviletal To MAATOG ToU TTAAUOYPa-
PrUaTog oTnVv 004V

SWEER FREQUENCY SELECTOR: (EmAoyéag ouxvotntag cdpwong)-Pubpiel xov-
OPIKA TNV TEPLOYT| OTNV ornoia MPEMeL va BplokeTal | ouxvoTnTa 0dpwong.

FREQUENCY VERNIER: (Aentrj puOpion ouxvotnrag odpwong)-PubpiCel pe peydin
akpiBela Tn ouxvotTnTa 0ApPWoNgG.

SYNCHRONIZATION SELECTOR: (EmAoy£ag ouyXpoviopouU)-AlopBwvel Tn ouxvotnTa
odpwong yla va mapauevel otabepd otnyv 080vn To TAAUOYPAPNA.

Ektdg and toug pubuiotég TG Asttoupyiag Tou TIAAROYPAPOU UTIAPXOUV OTNV TPO-
ooyr] TOU Kal ol KATAANAEG UTIODOXEG Yla TN oUvOEoN TwV CWUATWV TIoU TIPOKeLTalL va
napouctacouv otnv 0646vn Tou.

O KupLdTEPEG UTTIOSOXEG elval:

VERTICAL INPUT: (Kataképu@n €i0080G)-ZTnv £l0030 OUVOEETAL TO TWHA TIoU BEAOU-
HE VA TTapATNEIr)OOULIE.

HORIZONTAL INPUT: (OpiZdvTtia €i0080g)->TnVv €(00d0 autr] ouvdgetal eEWTEPIKO
owpa odpwong, dtav dev MPokeLTal va ouvdebel eowTEPIKN Tdpwon.

2TIG OUVOETELG TWV EEWTEPIKWY ONUATWYV Yla JLAPOPES PETPNOELG OTOV TIAALOYPAPO
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XPNOLUoToloUE TA SOKIUAOTIKA (probes). Ta SoKaoTIKA autd ¢aivovTal oTnVv apakd-
Tw (edva 7.6).

==

270mm/R + | 1N34

@ ®)

(Ekdva 7.6)
‘Eva dokiuaotiké dueons ouvdeang (direct probe) yia LUETPNOELG 08 KUKAWUATA XaUNAWY avTioTtd-
OEWV KAl XauUnAwy ouxvoTHiTwV.

Yndpxouv apKeTEG MAPANAYEG dokuaoTikwy (probes). To rmapandvw SOKIUACTIKO
Bewpeltal KATAAMNAO YIa NAEKTPOAOYIKEG HETPNOELG. 2TOUG dlapOpouq TUTIOUG TIAALO-
YPAPwWV ouvavtdue oxedov Ta (dla kouprid pubuicewyv NG AEITOUPYIaG TOUG HE HIKPEG
MOVO TIapaAAay€Q 0ToUG CUMBOALOMOUG Toug. H KaA Opwg yvwon evog amAou TIaApo-
YPA®ou kAvel eUKOAN TN XErion oroloudnote AAAOU TUTIOU [e OUVOETATEPN KATATKEUT).

MaApoypdpog dIMARG d€ouNg

Na v tautdxpovn napatienon dUo oNUATWV Kat T CUYKPLOT TWV XAPAKTINPLOTIKWY
TOUG Xpnouoroleital o maApoypd@og dImARg d€oung.

O naAuoypd@og autdg dLabgTel eldIkO KaBodikd awArva e dUo NAEKTPOVIKA TIUPOROAQ
Ta omnoia dnuoupyouv duo aveEdptnteg d€aueg. Ot
O€aopeg amokAivouv oplldvtia 1 KatakdpuPa Ue I Bo-
nBela duo oelpwv and avriotorxa Aakidia. To xovdpl-
KO AEITOUPYIKO SLAYPapua evOg TIAAUOYPAPOU SITTAYG
déoung napouaoidletal otnv (Eikdva 7.7).

(Ewkova 7.7) lNMaAuoypdpog
B. MPAKTIKO MEPOZ
Métpnomn Taong ue tov NMaipoypdeo
Mia evaAaoadpuevn 1aon A.C yia va petpnBel pe tov maApoypdgo TPEMEL va epap-

pootel otnv urnodoxn] elgddou (vertical input) Tou nmaApoypdgou arAng d€oung 1) o€
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€va kavaAl (CH) mou 6a eriAexBel av o aApoypdgog eivat dirArg déoung. O dlakdtng
€l00dou otn 6€on A.C pubuiletal €tot ou otV 000vn va euaviodel kabapd n KUUATo-
pHop®r). O dlakdrng volts/div 8a npénel va kAeioel Telelwg de€ld otn 6€on CAL. Me ta
pubuoTika kouurid POSITION tomoBeTeital n KUPATOPOP®T) ONwg Paivetal otnv 000vn
TOU TIAAMOYPAPOU 0NV NMAPaKATw (elkdva. 7.8)

— ¥ L
N 2NN
\ifp.p: :\::: / \ .\4%;;“9
r : N

(Ewdva 7.8)

®aivetal Aordv Uia KUUATOUOP®N TOTIOBETNUEVN YLa TN METENON TNG EVAANACTOUEVNG
Tdong A.C. lNa tnv eKTiunon g TG TNG TAONG METPAUE TA TETPAYWVA TNG 006vng and
KATW PEXPL TTAVW TIoU KATaAQUBAVEL N KUUATOUOP®N. 2ZTO oxjua elval 4 TeTpdywva, eAv
dev eival akpBwg urtoAoyifovtal Kat ot kpdTePEG umnodlalpeaelg. Tov aplBud autod tov
MOAAMAQCLALoUE E TOV aplBud ou deixvel 0 dlakorng volts/div Twv katakdpupwy 1
TOU KavaAloU TIoU OUVOEBNKE TO OTjua TOU OTIoloU BEAOUE va UETPNOOUE TNV TAON TL.X.
dtav o dakdmmg volts/div eivat otn B€on 3 TdTE N TAON Ao KOPUPY) O KopuPr] (peak
to peak) eivat 4x3 = 12V dnAadn ntaon V,_ eivat 12V. H péyiotn tiur) g A.C taong eivat

= 152 = 6V Kal n evepyodq TN TG Tdong eivat V= Vo _ 4,24V.

V2

Il. Mia tdon ouvexoug peuuatog D.C. yia va petpnBel e Tov aAoypdgo Tipenel o dla-
KOTTING €106d0u va toroBetn el otn B€on GND Kkat ue ecwTeEPIKr) APwWOoN va pubuicoupe
N YPAUUA e Ta Kouurd position otn péon akpwg tng 086vng. H ouvexng tdon nou
B€Aoupe va peTprioouue ouvdgetal TAAL oTnv (0000 TNG KATAKOPUPOU 1) 0 €va KavaAl
QMg d€oung. O dlakdmng eloddou tonobeteital otn 6€on D.C., n eubeia ypauun mou
eupaviCetal otnv 066vn PETAKIVETAL TIPOG TA TTIAVW O€ TEPTTWOT BETIKAG TAONG KAl TIPOG
Ta KATw o€ MePITTwon apvnTikng Tdong. H tdon D.C. eival o aptBudg Twv TETPAYWVWY TIoU
Ba ektparnel n ypauur emi v €vaelén tou avtiotolxou dlakdrmm volts/div.
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Mérpnon Tng ouxvoeTnTag

2NV TePIMTWwon mou BENOUKE va PETPNOOUME TN ouXVOTNTA HE TOV TIAAUOYPAPO TO
orjua ouvdgetal otny £i00d0 Twv katakdpuPpwyv. Pubuioupe Ta KATAANNAQ KOUMTTLA YA
va napouctacOei otnv 066vn otabepr] kat KABaPT} KUUATOUOPPN, LE TO dlakorrtn SWEEP
TIME/DIV, o omnoiog de&1d kAeivel (B€on CAL). O diakdrrtng SWEEP TIME/DIV puBpiCetat
€TOL TIoU TNV 004vn va €xoupe TOUAAXIOTOV U0 TANPELG EVOAAYEQG TNG TIPOG HETPNO
ouxvoTnTag.

Me ta KatdA\NAQ KOUWTLA N KUPATOUOP®Y) TOTOBETETAL £TOL TIOU OL EMAVW 1) Ol KATW
KOPUPEG va EPATTTOVTAL OTNV OPLLOVTLIA KEVTPLKA YPAUUN TNG 006vNG HE TIG IKPEG UTIOdL-
apgoelg (Ewdva 7.9) kat n pia kopupn va tornobeteital oto onpelo Toung TnG opLiovTiag
KEVTPIKNG YPAUMNG e pia katakopupn (onueio A otnv Ekdva 7.9).

—J L
SN 7
/ \\ ﬁ{ \\ //

4(:  EEEEmmE k‘.‘"/iigiiiii -+ k‘.“.’./:. -+

> 1
(v

‘4—— 4 Tetpdywva —-)-‘

(Eikdva 7.9)
Métpnon ouxvotnTag pe TaAoypAPo.
H nepiodog Tng evaA\aoadpevng Taong eivatl o aplBudg Twv TETPAyWvwY and tn pia

Kopu®n A otnv auéowg enduevn B (Eikdva 7.1.8.) eni tnv évdel&n tou dlakértn SWEEP
TIME/DIV.

H nepiodog g tdong Tng Ewkévag av o SWEEP TIME/DIV deixvel 8us 6a eivat:

T = 4 (tetpdywva ard A uéxpl B) x 8us = 32us | T = 32 x 10°sec
H ouxvémta Aowdv Ba eival

1

f= - =312KHz
32-10°
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MPAKTIKO MEPOZ

a) ArrapaitnTa opyava Kai GUCKEUEG TTOU amraiTouvTtal yia Tn Jérpnon Tng Taong Kai
TNG CUXVOTNTAG JE TTAAHOYPAPO

MaApoypdgog anAng S€oung Kat JMANG SETUNG.

FevviTpla XaunAwv cuxvotitwy (XZ).

Tpo@odoTtikd pe tdoeig DC kat AC.

PROBE yia tTn oUvdeon Tng YEVWNTPLAG XAMNANG OUXVOTNTAG E TOV TIAALOYPAPO.

B) ExkTéAeon epyaciag

MeAeTrOTE TIPOCEKTIKA OAQ TA KOUMTILA TIOU UTIAPXOUV OTnv Tipdcgoyn Tou TIaAuoypd-
pou Kal dleukplvioTe TN Aettoupyia Toug Onwg avaPgpetal oto BewpnTikd UEPOQ.

=Zexwpliote Ta Kouurud Tou KABe kavahou (CH1 & CH2) tou maApoypdgou SumAng
O€apng, Tou €xel d0BEl.

Agou BeBawwdeite 1L dlakpivete kal yvwpilete TN Aettoupyia OAWV TWV PUOULOTIKWOV
KOUMTTILWV TNG TIPpdooYNng OAWV TwV TIAAMOYPAPWY TIou 0ag €xouv dobel, Téte avoiyeTe To
KOUMT{ TPop0od4dTNONG Kal TEPIEVETE Aiyo PEXPL VA AEITOUPYNOEL.

2uvdéote 10 Probe otnv €icodo katakdpupng amdkAong kal pubuiote va eival oe
autéuartn odpwan.

PuBpiote Ta kouurd Position. Intensity va eival o uia pecaia 8€on, otnv 080vn mipgnel
va eppavioBel pa pwtewvn oplovrtia ypauun. O diakorrtng TIME/DIV eival og pia pgon
B€on.

PuBuiote 10 koupuri FOCUS yia va erutixete 000 To duvatd Aemtdtepn YPAUUN. AKOu-
prMote To SAKTUASG oag otnv akida tou Probe kal onuelwote TI§ mMapatnperoelg mou
oupBaivouv otnv 064vn.

2uvdéate N yevvntpla X.Z, mou oag €xel dobel, oto Probe agou ) pubuicete va na-
pdyel Tdon ocuxvotntag 1000 Hz kat mAdtog o pia evdldpeon 6€on Tou kKouumiou NG
YEVWNTPLAG.

PuBpiote touqg dlakorreg SWEEP TIME/DIV, VOLTS/DIV yia va dnuwoupynfei otnv
004vn oTaBepr) KUPATOUOPPT).

2xed1A0TE TNV KUPATOMOP®T| TIOU paiveTtal oTnv 066vn Kal HETENOTE TNV Taon V, Kal
v rnepiodo T.

EnavaAdBete Tig epyaoieq 9 kal 10 epapudlovtag AAMeG TACELG [E TN YEVVATPLA TPLWV
SLAPOPETIKWV GUXVOTNTWV TNG Teploxng Twv 500 Hz, 1500 Hz kat 2000 Hz kat dtapopeTi-
KO TMAAQTOG. ZuvepyaoTeite yU' autd e Tov urelBuvo Kabnyntr oag.

Tig mapandvw PETPNOELS TWV KUPATOHOPPUWY ONUELWOTE OTOV MAPAKATW TivVaKa KAl UTTo-
Aoyiote TiG: ) Tdoelg V, , B) TN MEYIOTN Tir| V, ) TV evepyd Tiun V,  KaL TIG ouxvoTnTeg f
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Mepiodog SuxvotnTa Vo, Vims
T, = f, =
T, = f,=
T, = f, =
T, = f, =

AMoouUVOEOTE TN YEVWNTPLA aTtd TOV NMAAUOYPAPO KAl TIPOETOLUACTE AUTOV YLA PETPNO
DC tdon

Zntmorte and Tov Kabnyntr oag 1o peyebog g tdong D.C nou npdkettal va petprioe-

TE KAl CUPPWVA e Ta TTapandvw KAvTe TIG PeTprioelg yia duo tdoelg P.C. nou va €xouv
OINMAAC10 MAGTOG N Mia ard TNV AAAN.

Ir. AZIOAOIr'HzH

Metd To TENOG aUTNGQ TNG ACKNONG MPETEL va YVwPICeTE Kal va eloBe Ikavol va:

1. EmA€yete TOV KATAANAO TAALOYPAPO KATA TEPTTWON.

2. Metpdre ta peyedn twv tacewv A.CV_, V,  (evepyog tiun) katmv D C,

3. Metpdte T1g eplddoug twv A.C kat va uroAoyilete Tn ouxvOTnNTA TOUG

4. ZUYKpIVETE TA XAPAKTNELOTIKA dUo A.C onudTtwy (Xerjon Tou aAuoypdgpou JIMARG O€-

oung). MNpdyte oto TeTPAdIO 0ag CUVOTTTIKA TIG TAPATNPENOEIS oag o OAn Tnv opeia
EKTEAEONG TNG ACKNONG.
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‘Acknon 19
METPHZH AIA®OPAZ ®AZHZ ME NMAAMOIPA®O

A: OEQPHTIKO MEPOZ
Cevika:

Tn dagopd ¢pdong avdapeoa oe dU0 orUATA NUITOVOEIDOUG HOPPNG Kal TG dlag ou-
XVOTNTAG €XOUKE TN duvaTdTNTA VA PETPIOOUE Kal Ue Toug dUOo TUTIoUG MaAuoypdgou
an\ng kat dmAng déoung. MNa ) pé€rpnon g dlapopds pAaong xenotuonolouue dUo
TPOMoug, and Toug ornoioug o €vag XPelAZeTal OTIWOdINOTE TIAAUOYPAPO JINMARG SETUNG.

a’ Tpémog: Mérpnon diapopdg ¢aong pe MaApoypdgo amAng Kai SITARG d€oung.

Ma ) pé€rpnon autg g dlapopds eAong mou urtdpxel HETaEU dUO NUITOVOELDWV
ONUATWY TNG AUTNg ouxvoTNTag, TO éva MPOG METPNON orua epapudletal otnyv eicodo
katakdpupng andkAlong (Y), evw 1o deutepo otnyv €i0odo opildvTtiag andkAlong (X) Tou
TaApoypdagou. MNpv epappdooupe Ta onuata otnv €icodo o diakorng SWEEP TIME/
DIV TtomoBeteital otn B€on X-Y. PuBpuiletal atn ouvéxela o MaAoypd@og €TI0l TIoU TO
otiyda va gpgaviodbel oto uéoo akplBwg g 08évng. Epapudloupe oTig €100d0Ug TA
duo onuara, onwg avaggpdnke napandvw. Pubuifoupe ta kouurud Volts/DIV ya va
€xoupe (oeqg Tdoelg, TdTe otnv 064vn mBavov va eppaviodel éva amnd ta oxruara, dla-
YWVIOG YPAur, EANeWn, KUKAOG Onwg paivovtatr ato oxnpa (7.10). Ta oxruarta autd
TPOKUTTTOUV arnd To 4Tl N SE€oun Kiveltal 0Tto pubud TNG CUVICTAUEVNG TwV dUO oTLypLaiwy
TACEWV TWV ONUATWYV TIOU EVEPYOUV TO €va 0Ta MAAKISIa KAaTakdpuPng arndkALoNG Kal TO
A\\o ota mAakidla opllévtiag andkAlong.

(@) ® (v) @)

2710 oxNua (7.10) eaivovtal TEooEPA YEWUETPIKA OxXrata, Orou To KABe €va and autd
delxvouv: (a) ot undpxel dlapopd edaong 0° 1§ 360° kal Tote A€ue OTL Ta cwpata eivat
OUUPaalKA, To (B) deixvel dlagopd 45°, 1o (y) dapopd eaong 90° kat to (8) deixvel dla-
popd ¢pdong 180°.

(2xnua 7.10)

2e A\\eg TePUTTWOELG Slapopdg GpAONG TO OXrUa rtou Ba eupaviletal otnv 086vn Ba ival
ENewn pe kAion eite dnwg oto oxnua (7.11) eaivetay, eite mpog v avtiBet kateuBbuvan.
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(5. 7.11)

MNa tov urnoAoyloud g dlapopdsg pAoNG O TIEPUTTWOELG TIOU aTnVv 086vn eugavico-
vtal dldpopa oxAuata ENEYNG XPNOLOTIOOUE TO AOYO O TETPAYwvaA NG andoTtacng
arnd TNV KeVTPIKNA opllOvTia YPauur Tng 0066vng uéxPL To onueio ou kOBeL n ENAELYN TOU
KeEVTPLIKOU AEova katakdpu®ou (A) Tpog To

A
B
H diagpopd ¢pdong Ba eival To nuitovo Tng ywviag. To anotéAeopa autd Ba LoxUeL ue TNV

npoUnébeon o1t Ta pubuiotikd POSITION dev €xouv petakivnBel (mapauévouv otabepd)
KATA TN JIAPKELA TWV ETPTITEWV.

MEYLOTO UYPog TNG ENeYng dnAadn

Napdadeiypa:
>10( oxnMa 7.11) n anéotaon A eivat 3,2 tetpdywva katl To B eival 4 tetpdywva kat o

8.2

AGYOG TOUQ sivalg == 0,8. H ywvia (a) Tou nutdvou eival 0,8 kat avtiotoixel o 53°. 10°

H diapopd ¢pdong oto napddetyud pag eivat Ap =53°.10".
B’ Tpomog. Mérpnon diapopdg ¢aong pe maApoypdgo dImARG S€oUNG

>Tnv nepimrwon autr) To éva onfua epapudletal oto €va KavAall Tou TIaAPoYPAPOoU
(CH1). O maApoypdgog pubuietal €Tol ou va eppavifetal otnv 000vn otabepr| Kat
€UBLAKPLTN KupaTtopop®n. H kKupatopop®r) Tonobeteital e ta pubuiotikd POSITION
otnv 086vn oe T€Tola B€am, TIoU oL ENAVW 1) Ol KATW KOPUPEG TNG va EPATTTOVTAL OTNV
OPLOVTIA KEVIPLKA YPAUUr] TNG 000vng Kat n pia arm’ autég va epdarretal akplwg otnv
TOWN) TNG KEVIPIKNG OPLLOVTIAG YPAUUNAG ME Mia KaTakOpu®n ypauun g 00dévng, onwg
paivetal oto (oxnua 7.12).
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| i L
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= (Suaz12)

Mégtpnon dtapopdsg
paong

270 deuTepo Kavail CH2 epapudletal e v dla diadikacia rou avapepdnke napa-
nAvw kat To deUTePO OrUa TIoU eTBUPOUE va CUYKPIvoupe pe Tn dlagopd ¢pAong Tou,
Tou Tapouatdlel and 1o mpwto. H dapopd ¢pdong peTa&l Twv dUo onudTtwy, HETPLETAL
pe Tnv andotaon og TeTPdywva PeTa&U dUo SLadoxXIKWV KOPUPWV TNG KUMATOMOP®NG A
and v kopuPn I'. H andéotaon autr) oe teTpdywva gival n dlagopd ¢pAong LETAEU TwV
duo onudtwv (ox. 7.12). N'vwpifovtag Opwg OTL pia mMARpng evalayn yivetal og 360° urto-
AoyiCetal doeg uoipeg avtioTolxouv oe KABe TeETPAYwvVo atnv 086vn. ‘Etol dilaipwvtag
TIg 360° pag mANpoug evarAayrg He Tov aploud Twv TETPAYWVWVY TIOU avTloTtolXouv Bpi-
OKOUE TN dlapopd pAong 0€ UOIPES. ZTNV TIEPIMTWON TWV KUUATOPOPPWY Tou (0X.7.12),
n andéotaon and v kopu®r} A Tou kavaAlou CH1 €wg Tnv kopuer I Tou kavaAiou CH2
eival (on pe ta 6/10 Tou MAATOUG €vOG TETPAYWVOU Kal €MEDN Ha MANPENG evailayn
avartuooeTal o TAATOG 4 TETPAYWVWYV, TO TAATOG TOU KABE TETPAYWVOU QVTIOTOLXE( OE
360°: 4 = 90° kat Ta 6/10 Tou TMAATOUG avtioTolxel oe 90° X 6/10 = 54. Emougvwg Aépe Ot
dlapopd pdaong peta&u Twv onudtwy A kat B sival 54°.

Katd ) dudpkela Twv petprioewv Ba mpenel va €xoupe urdoyn pag Ott o dlakdrtng
SWEEP TIME/DIV 8a nip€nel va napapével otabepd otnv apxLkr) Tou B€om.

B: MPAKTIKO MEPOX
a) AmapaitnTa 6pyava Kai CUCGKEUEG TTOU armaiToUuvTal yid TNV EKTEAEON TNG ACKNONG

Mvakida pe kKUkAwpa 1tou va dnpiloupyel dlapopd aong
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MaApoypd@og dhg d€oung
Tpo®odoTIKO pe evaA\agodpevn tdon 6,3 V (A-C)
FevvnTpLa XAPNAWY GUXVOTITWV.

B) EkTéAeon epyaciag

AvayvwplioTe To KUKAwA TNG Aoknong Kat Ti§ TYUEG Twv eEaptnudTtwy. Tn ouvdeoo-
Aoyla Tou KUKAWPATOG Uropeite eUKoAa va tnv mpayuartornouoete oe nvakida TEST-
BOARD.

MpoetoludoTe ToV MAALOYPAPO Yia va uttoAoyioeTe T dlapopd pdaong pe tov A TpdTo.

2uvdéoTe TNV €l00d0 NG KATAKOPUPNG andKALONG Tou TaAUoypdgpou oto onueio Y
TOU KUKAWUaTog Kat tnv eicodo opllovtiou oto onpeio X. Emiong ouvdéote ) yelwon
Tou Probe (kpokodelAdkia) oto onpeio I mou Bpioketal peta&u twv avtiotdoswy R, Kat
R, TOU KUKAWMATOG,.

>uvdéote ota onueia A kat B Tou KukA®WPATog evalhagoougvn tdon 12 V.

PuBuiote ToV MaApoypd@o Kal TO TIOTEVOLOUETPO TOU KUKAWPATOG UEXPL va TIapouacta-
o6&l dlapopd pdong 0° énwg oto (o 7.13)

.A
Ri Rx
r 9
Y
R, —C
.B ‘ X.

(5x. 7.13)

MetaBdAete TWPA POVO TNV QVTIOTAOT TOU TMOTEVOIOUETPOU R TOU KUKAWHATOG Kat
urtoAoyiote tn dlapopd pAong yia 3 BEoelg TOUAAXIOTOV TOU TIOTEVOLOUETPOU.

PuBpiote Twpa yia va petprioete ) dlapopd ¢aong e Tov B’ tpdmo. EnavaldBete yia
3 PpopEg TNV gepyaocia.

Me tnv avtiotaon R, Tou motevoldueTpou o€ pia otabepr] B€om UMoAOYIOTE Kal PE TOUG
duo Tpdroug Tn dlapopd PACNG KAl CUYKPIVETE TA AMOTEAEOUATA TWV ETPYTEWV.

. ASIOANOIr'HzH

MeTd To TEAOG AUt TNG AOKNOoNG TPEMEL va Yvwpilete kal va €(0be ikavoi va petpdre
™ dlapopd @Aong nou undpxel PeTa&u dUo onUATwWY e Toug dUO TPOTOUG.

pdWTte ouvorttikd oto TeTPAdid oag TIG MapaTnENoelg aag oe OAn TNV opeia eKTENE-
ong NG Goknong.
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AZKHZH 20

METPHZH AYTENAIrQrHz (L) MHNIOY

A. OEQPHTIKO MEPOZ

Cevika:

a’ Tpomog YETPNONG

‘Evag eubuypaupog aywyadg otav diappgetal arnd nAekTPKO peUpa OTO XWPEO TIOU TOV
nepIBANAeL, avarrtuooeTal payvnTiko nedio. EAv 1o pelpa eival ouvexeg, To PayvnTiko
nedio eival otabepd. Edv to pelpa eival evaAaocoduevo, Téte kal To nedio eival evah-
AQOOOUEVO Kal Ol EVOANAYEG TOU aKOAOUBOUV TIG HETABOAEG TOU PEUUATOG.

To avtiotpo®o ¢paivdpevo cupBaivel otav €vag aywyog Bpebel ato Xwpo evog PeTa-
BaA\Suevou payvntikou mediou, TéTe avamtUooeTal 0° AuTOV NAEKTPEYEPTIKY dUvapn
(HEA), ou petaBdA\etal oto pubud tTnG UETABOAANG TOU payvnTikou mediou, Tou TNV
npokdAece. To pawvéuevo autd, TG avartUEewg NAEKTPEYEPTIKAG SUVALEWS OTOV ayw-
Y0, étav autdg Bpioketal oe petaBarAduevo payvntikod redio (HEA amnd enmaywyny), ovo-
pAdetal EMaywylko avouEeVo Kal N NAEKTpeyePTIKN AUvaun amd enaywyn. Otav o ayw-
YOg TUANIXBel oe oTielpeg, Tou va anoteAéoel éva Tinvio, kat epapuocBel ota dkpa Tou
evalaoodpevn Tdor, 8a KUKAOPopNroel 0° autdv evalacgodpevo peuua évtaong (1) kat
ouyxpovwg Ba avarttuxBel yUpw Tou evalhaoadpevo payvntikd redio. To medio autd Ba
emdpd oe kAbe omeipa Tou mnviou ou BpiokeTtal otov MepIBANOVTA XWPO. Emouévwg
Ba emnpeddlel kat To idlo To Tnvio, Tou pokdAece To Tedio. 'ETol 6a eupaviCetal oTiq
omelpeg Tou mnviou pia nAektpeyepTikr duvaun (HEA) "and enaywyn". Eneldr n HEA and
enaywyn avamrtyooetal oto (S0 To mnvio mou TNV TPokAAede, YU autd xapaktnpiletal
HEA and autenaywyr). Autr n HEA ané autenaywyn eivat avtibetn mpog tnv Tdon, rou
ePapuoodnke oto mnvio. To gawvopevo autd g emdpAcews Tou payvntikou mediou
eNAvw oto (310 To TNVvio, oy dnpoupynoe To Medio TNG avantUEewg TNG NAEKTPEYEPTL-
KNG OUVALEWS OTO TNVIO, KAAETAL AUTEMAYWYIKO PpAIVOUEVO.

H nAektpeyepTikr dUvaun arnd autenaywyr), 8a eEaptdral and Ti§ LETABOAEG TOu peU-
patog Al og avtioToxeg HETABOAEG Tou Xpdvou AT kat and €va GUVTEAETTT) TTIOU TIPOCJL-
opiCetal oe KABe Tnvio and Ta XaPAKTNELOTIKA TOU (ZXAua 7.14). H Tiur) g nAekTpeyep-
TIKNG dUvaung autng eivat:

(5x. 7.14)
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AnAadn n tdon and autenaywyn e€aptdral and tov ouvteAeotr) (L) kat and v taxu-
™NTa PETABOANG Tou pelpaTog. To apvnTiké onuelo avepwvel OTL ) Tdon and autena-
ywyn eivat avtiBen mpog tnv TAoN Mou TPOKAAETE TN PON TOU PEUPATOG OTO TNVvio, on-
Aadn| gaivetal 6Tl CUPMEPLPEPETAL TIPOG TNV INYNH WG pia avtiotaon (aveEdptnta and tnv
WUIKA avTiotaon Tou oUpuatog Tou mmviou). Autr n avtiotaon AEyETal AUTETAayWYIKN
avTioTaon Kat mapouctdaeTal HOVo 0To evAANACOOUEVO pelpa. ZupBoAileTal pe (X)) kat
peTpeltal og wu. H tiun g e€aptdral and tn ouxvotnTa ToU PeUATOG, TIOU KUKAOPOPEL
0TO KUKAWMA Kat and ta ototxela tou mnviou, dnAadn Tov apBud twv omnelpwv (N), To
pnkog (I) kat ™ ddpeTtpd tou (d), dnAadr) and To CUVTEAEDTY] QUTENMAYWYNG TOU Tnviou.
Ta xapaktnELoTIKA otolxeia evog nnviou paivovtal oTn oxEon

Hoxéon: X =L - w=2n"fL=2-3,14 - f L =6,28f L divetv
autenaywytkn avriotaon (X)) oe wy evog mmviou, TO OToI0 €XEL CUVTEAEOTY| QUTENAYW-
YN (L) og avpu (henry, auuBoAo H), kat diappgetal and peuua cuxvotntag (f) oe hertz
(oUuBoAo Hz).

And tn ox€on autn gaivetal Ot n (X)) eivat avdoyn npog t ouxvotra (f). AnAadn,
000 peyalutepn eival n guxvotnTa TG evalaooduevng TAoEwWG, TIou e@apudleTal oTo

nnvio, Téoo n autenaywylkn avriotaon auEdverat. H tyr tng (X,) pnopei va Bpebei oe
€va KUKAwpa Omnwg To enodpevo (ox 7.15) and tn oxgon:

X, =V/I
nd :

f(Hz) /\f/

C

(5x. 7.15)

Edv petpnBei n dlapopd duvapikou (V) ota dkpa tou rnviou kat n évraon (1) Tou peu-
MATOG OTO KUKAWUA autd (N wuikA avtiotaon tou mnviou mpénel va BewpnBel 1L eival
aueANTEQ og OUYKPLOT TIPOG TNV QUTEMAYWYIKY] AQvTiOTAGOT) TOU.

H autenaywyn (L) evdg rnviou urntoAoyiletal (o avpu) and Tnv AuTENAywYIKN avtioTa-
on (X, = 2n - f- L), av autr AuBel wg mpog (L). AnAadn):

L=X_/2n-f

B’ TpOTMOG HETPNONG TNG AUTEMAYWYHG HE YEQUPQ
Ze nponyouuevn AoKnom HAbape Twg UMopoUe va PETPALE TIG WUIKES AVTIOTACELG e

™ vépupa Wheatstone. Ynidpxouv Ouwg kat AAAEG TTAPAANAYEQ UE TN YEPUPA AUTH 0w
ol YEpupeg Maxwell, Hay, Wien, Schering k.a. e Tiq omnoieq UrmopoUue va UETPHOOLE [E
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MeYAAn akpiBela To ouvteheotn autenaywyng (L) Twv mmviwv Kat TO CUVTEAEDTT) XWPENTL-
kémTag (C) TWV MUKVWTWV.

2€ OAeG TIG LOPPEG TOUG Ol YEPUPEG Ttapatneoupe OtL otnpifovral yevikd oe €va Ku-
KAwHa pE TEOoEPLG KAADOUG O€ OoXua TETPAMAEUPOU. ZTOV €va dlaywvio KAAd0 epapud-
Cetal NAEKTPLKT TAOT, eV oTov AANO dlaywvio KAASo dnuioupyeitat diagpopd duvapkou
n oroia uropei va undevioBel ue KATAANNAN PUBULON TWV METABANTWYV OToLXElwV Twv dUOo
TIAEUPLKWV KAAdwV Onwg paivetal oTo TUTIKO KUKAWPA Tou (oX. 7.16).

EvdelkTikd 6pyavo,

(5x. 7.16)

Me Tiq puBpioelg Twv PHETABANTWY OTOIXEIWY OTN YEPUPEA TOU TUTIKOU KUKAWUATOG ETIL-
TuyxAvetal o uNdeviopdg NG dlapopdg duvapikou kat TOTe A€ue OTL N YEPUPA LOOPPOTTEL.
2710 0X.7.17 napoualdloupe Tpia TUTIKA KUKAWUATA YEPUPEWV TIOU XPNaluonolouvTal og
OUOKEUEG YA TN UETPNON Tou ouvTeAeoT autenaywynq (L) Twv mmvinv. And ta Turikd
KUKAWUATA TWV YEPUPWY TOU oxUaTtog (7.17) mapatnpoupe dTL pia YEpupa yia va givat
KATAANAN yla ) pétpnon tou (L) kat (C) mpénel va anoteleitat:

Ao dUo kAAdoug pe TIPOTUTEG WUIKEG avTioTAoelg R, kat R,.

>c C
~o Y Y
(@ B) (v)

(2x. 7.17) M€pupeg yia ugtpnon L kat C
Ao Tov KAAdo xwpentikéotntag (C), mou cuvdéetal ae oelpd 1) MapAANAa pe petapin-

TN avtiotaon kat xpnotueuel yia va e€lgopporei Tnv .oodUvaun avtiotaon anwAelwyV Twv
otoixeiwv (L) kat (C) mou npdkeltal va PeTpndoulv.
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Ané tov KAAd0 atov oroio TorobeTouvtal Ta npog uérpnon otowxeia L r) C kat tnv 1oo-
duvaun avtiotaon anwAeLlwy Toug.

2710V éva dlaywvio kKAAdo epappdletal evalaoodpuevn tdon pe ouxvotnta 1000 Hz
KAl oTOV AAO OUVIEETAL EVOEIKTIKO euaiotnTo dpyavo KATAANAO va AEITOUPYNOEL e
eval\aooduevn TAon.

Akdun otn 6€omn autr) urnopoUe va TOTOBETHTOUE Kal NAEKTPOVIKN didtagn, mou Ba
METATPEMEL TO AVAAOYIKO Orjua TNG dlapopdq duvauikol ae Yn@Lako Kat TOTe 1) EvOELEN
Ba €xel petarparnel o€ PYnPLakr).

H R, ota Turukd KUKAWPATa Tou oy. 7.17 eival pia HeTaBANnT wuikr) avtiotaon tng
oroiag ol TIHEG avTioTolxouv apeéowg og WH, mH 1) og YF, nF. Z1a KUKAWUATA TWV YEQU-
pwv (B) kat (y) mapatnpoupe OTL eival EUKOAO e TN Bor|Bela evog SLakdTTTn va Jetatparel
n Yépupa Hay oe yépupa Maxwell.

H xpnotuoroinon Twv yepupwy yia va petprjooupe L kat C akoAouBoupue Tnv napakdtw
dladikacia. Tpo@odoTouue TN YEPUPA EEWTEPIKA HE UIA YEVWNATPLA X.X. 0w OTOo OX. 7.18

(2x. 7.18)
lewntola X.2 répupa petprioewg R.L.C

PuBuiCetal n yevvrtpla ot cuxvotnta 1000 Hz ue tdon e€ddou niepinou ota 3V. ZT1Q
EIOIKEG UTTODOXEG TNG YEPUPAG ToTtoBeToUVTAL TA AKPA TOU TINVIOU 1] TOU TIUKVWTY] TIOU
npokeltal va PeTpriooupe. PuBuifoupe To Kouurmi mou avtioTolxel otn PetaBAnT avti-
otaon R, NG YEpupag PEXPL N BEAGVA TOU EVIEIKTIKOU OpyAvou va JeiEel TN kpdTeEPN
arnodkAlon. Katdmv otpg€poupe Tnv R, pEXPL va emteuxBel véa eAdXIOTn amokKAION TNG
BeAdvag Tou evdeIKTIKOU opydvou. H puBuion enavalappdvetat mdAt pe v R, péxpt va
EMTUXOUE TN UIKPATEPN aAnOKALON Tou opydvou. lMa va errtuxouue HeYaAUTeEPN akpl-
Bela oTiq peTPNOEIG HAG AuEAVOULE TNV TACN TNG YevvnTplag X.Z. Kal KAaTorv EMAavalap-
Bavoupe Onwg KAvauE OTIG TIPONYOUUEVEG ETPNOELG.

B: MPAKTIKO MEPOZ
a) ArrapaitnTa épyava Kal CGUOKEUEQ

Fevvntpla X.2.

BoAtduetpa yia petprioelg tdong A.C
AumepOUETPO Yia petprioelg €vraong A.C.
Zelpd nnviwv yla pétpnon tou ouvteAeotn L
Tpo@odotikd Tdoewv A.C

Mépupa peTpnong autenaywywv (R,L,C)
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B) ExkTéAeon epyaciag

1. AvayvwpioTte Ta dpyava rou oag €xouv doBel, kataypdyTe TA EVOEIKTIKA KOUUTLA Kal
e&nynote ) Aettoupyia Tou kaBevadg.

2. Metpriote Ta TINvia e TOV TIPWTO TPOMO PETPNONG (BOATOUETPO KAl AUMEPOUETPO).
Ano Tig peTpnoelg TG Tdong V, kat évtaong |, va unoAoyloBel yia to kdBe mnvio n

, , V, . , ,
autenaywytkn avriotaon X, = I—L Kal T ArnOoTEAEOUATA VA TA KATAXWPIOETE OTIG avTi-
L
OTolXEQ BEDELQ TOU Tiivaka.

MINAKAZ ANNOTEAEZMATQN

Vi I, X, L (H)

3. Me dedopéva ta otoixeia Tng ouxvotnTag f Katl TNV QuTenaywyikr) avtiotaon X, va uno-

L

6,28 -f
OTIq avtioTolxeg B€0elg Tou Tivaka armoTeEAETUATWV.

AoyloBel o ouvteAeoTtig L Twv mnviwv, émou L = Kal oL TIuéS Twv L va ypagpouv

4. O1 untoAoylopol va enavaAn@Bouv oto Blo kUkAwpa aldalovtag Hovo Tn ouxvotnTa
™G yewntplag X.2. Tig TIWES TWV CUXVOTATWY TIG KaBopilel 0 ureubuvog kabnyntnq
Tou gpyactnpiou. Kataxwpiote Ta anoteAéopata Tng HETPNOEWS OTOV Tiivaka Omwg
yPAYaTe MPONYOUUEVWG.

5. Ano TIQ LETPNOELG TIOU EXETE KaTaXwploel oTov Tivaka mota eival n enidpacn tng ue-
TABOANG TNG CUXVOTNTAG OTNV AUTENAYWYLKN avtiotaon; Tig mapatnenoelg oag va Tiq
YPAYETE OUVOTTTIKA OTO TETPASLO 0ag.

6. 2Tn OUVEXELA € TOV UTTIOAOYIOMO Tou auvteleotn L and v autenaywylkr avtiotaon
X_ 6a emdwgoupe TN p€rpnon tou L mnviou ar’ eubeiag pe yépupa. AvayvwpioTe
vépupa petprioewv R, L, C nmou oag €xel doBel 010 £pyacTriplo. ZNTHoTe CUPMANPW-
MOATIKEG TIANPOPOPIEG yia TN xeron ¢ ard Tov urelbuvo kabnyntr Tou epyactnpi-
ou. Na neploodtepeg MANPoPopieq Nt ote TO €IBIKO PUAAADSIO TOU KATAOKEUAOTNH
(MANUAL)

7. ZxedA0TE OTO TETPAdIO 0ag TNV POCOYN TNG YEPUPAG KAL AVAPEPATE TUVOTTTIKA TNV
epyaoia rmou kdvel kABe kKoupumni TNG KABWG N KA{UAKaA Twv PETProewWV L.
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8. Zuvdeate atn Yépupa dladoxikd ta nnvia rmou 6a cag doBouv OTO EPYATTNPIO YA
pETPNON. PuBuiote Tn yépupa cUupwva e Tig odnyieg ou 6a cag doBouv oto epya-
OTAPLO Kal peTpriote To L Twv mnvinv. Kataxwpiote Ta anoteA€ouaTa TwV UETPY)OEWV
oTov Tivaka anoteAeoudTwWV.

. AZIONOrHzH
MeTd 10 TENOG QUTNG TNG ACKNONG MPEMEL va YVwpIleTe Kkat va eioBe ikavoi va:

1. Kdvete TIq anapaitnteg HETPNOELG Kal UTIOAOYI(ETE A’ QUTEG TO OUVTEAEOTN] QUTENA-
YwYNg L Tou nnviou.

2. AlarmoTWVETE TNV EMIdPAO0T TNG OUXVOTNTAG OTOV TIPOTOLOPIONUO TNG AUTENAYWYIKAG
avtiotaong X,.

3. Alakpivete Toug mapdyovteg nmou kabopilouv To uéyebog Tou cuvteleotn L (ta texvikd
XAPAKTNPLOTIKA TOU Tnviou).

4. MeAetdte TA TEXVIKA EYXELPIOIA TWV KATAOKEUAOTWV.

5. XpnOowoTmoLelTe e EUXEPELQ YA TIG LETPNOELG LE YEPUPA TOU CUVTEAEDTT| L Twv Tnviwv.

159



KE®PAAAIO EBAOMO

‘Acknon 21

2YNAEZMOAOrIIEZ NMHNIQN ZE ZEIPA KAI MAPAAAHAA

A. OEQPHTIKO MEPOZ

MoANEQ POPEG UMIAPXEL avAyKn va ouvdeBouv dUo N TeploodTepa mnvia oe oelpd 1
MAPAAANAQ. ZTIQ MEPUTTWOELG AUTEG, dTav Ta Tmvia ouvdgovtal oe oelpd HETAEU TOUG Kal
epOOOV dev UIAPXEL MayVNTIKY) oUCeun, dnAadr| dev €xoupe Kauia payvnTikn enidpaon
TOU evOG TPOG TO AANO TATE N LoodUvaun CUVOAKY autenaywyn (L,) ou napouatdfouv
Ta nnvia oto KUKAwpa eivat L, = L, + L,+ ...... + L.

Av ta nnvia guvdgovtal mapdAnAa peta&u Toug TOTe N loodUvaun OAK QUTETIAY WY
(L,), mou mapoucotdouv ta nnvia oto KUKAwa eivat:

2NV nepimtwon mou ta nnvia Ta omnoia cuvdgovtal PeTa&U Toug ival dUo TOTE N Mapa-
1=2
L,+L,
Ao Ta napandvw eaivetat 4Tt Katd tn ouvdeon nnviwv oe oelpd 1} mapdAAnAa oxu-
ouV Ta (Bla OTWG Kal o€ TMAPOMOLEG OUVOETEIS WHIKWY AVTIOTACEWY, e TNV Tipolndbeon
OTL AvTOoTE PETAEU TWV CUVOEDEUEVWVY TINVIWV eV UTIAPXEL KAIa EMaywyIKr) cUTEUEN.

ndvw ox€on anouoteletal Kat yivetat L, =

H ouvoA\iki] autenaywyikr) avtiotaon tng ouvdeopoloyiag Twv nnviwv eivat:

XL0=2-1-[-f-L0
x,= %
L
i e &f L X,
Al O OUVTEAEOTNC €lval: = £
L u g eival e

B. MPAKTIKO MEPOX
a) AmapaitnTa 6pyava Kai CUCGKEUEG TTOU armaiTouvTal yida TNV EKTEAEON TNG AOKNONG

BoAtdpetpo A.C

Aunepopetpo A.C

Mivakida pe mnvia

Tpo®odoTikd pe tdoelg A.C 6,3V kat 12V
Mépupa PETPNONG AUTENMAYWYWV
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B) EkTéAeon epyaciag

Na npaypatornoindel To KUKAwUQ Tou oxruatog (7.19) kat va JetpnBouv ue YEpupa oL
autenaywyeg Twv mmviwv L, kau L,

@

(5. 7.19)

ATIO TG TIEG TG TAOEWG V| KAL TNG EVIATEWS TOU PEUNATOG |, OTO KUKAWHA TWV TN~
viwv va uroAoyLOTEl N QUTENAYWYIKY avtiotaon X, Kat o OUVEXELa Va UTOAOYLOBE( 0
ouvteAeotnq (L,).

MetprioTe pe YEpupa auTenaywynq tn OUVONIKA autenaywyn (L,) Twv mmviwov.
EnaAnBevate ™ oxéon L, = L, +L, andé ta anoteAéopara. e nepimrwon PeyaAng

anokAloewq PeTaEU Twv TWV oag (ntmote and Toug urnelBuvoug Kadnyntég va oag
e&nynoouv Toug AGyoug.

A
M
(5. 7.20)

>uvdgote Tamnvia (L,) kat (L,) mapd\AnAa énwg oto (Zx. 7.20). Ppovtiote va eAaxloTo-
noinBei n apotBaia emaywyr peta&u Toug.

Metpriote 0t ouvéxela v Tdon V, kat tnv €vraon tou peuparog |,. YroAoyiote katd
TA YVWOTA TN OUVOALKY) autenaywyn L.

Me n Y€pupa PETPOTE TN OUVOALKY) auTtenaywyn (L,) Twv YvwoTwv Twpa autenayw-
ywv L, kat L, and Tig mponyouUueveg HETPNOELG.

SUYKPIVETE TO AMOTEAEOUA TNG OUVOAIKNG L, Tou €xeTe umoAoyioel and Tig HETPTOELG

ME TO amMOTEAEOUA TIOU TNPATe e YEPUPA. Ma TG dlapopEg peyAAng arndkAlong Tou
mbavwg va rpokUPouyv, {nNtrote eENyNRoelg and Toug Kabnynteg oag.

161



KE®PAAAIO EBAOMO

r. AZIOAOIr'HzH

2710 TEAOG TNG AOKNONG MPETEL va YVWwPICETE Kal va eloTe Ikavol va:

1. Mpayuatornoleite ouvdeauoloyieg Mnviwv oe gelpd Kat mapdAAnAaQ.

2. ExTudite T OUVOALIKY QuTEMAywyr) TNG oUVOETUOAOYIaG TTOU TIPOKUTTTEL

3. AnopeUyeTE KATA TN CUVOECUOAOY(a TwV MMviwy TIG HayvnTIkEG (eUEeLG.
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‘Acknon 22

KYKAQMA ME QMIKH ANTIZTAZH KAI MHNIO ZE ZEIPA KAI MAPAAAHAA

A. OEQPHTIKO MEPOZ
Fevika:

Ze mponyoupeva padnuata yvwpioaue OTL | wuikn avtiotaon neplopilel Tnv évraon
TOU peUUATOG OTO KUKAWHA OTo oroio eival ouvdedepévn e Tov (Blo TPOTo OTO ouve-
X€G 600 Kal ato evalaoaooduevo pelpa. Eve éva mnvio pe autenaywyn (L) oto ouvexeg
napouactdlel oxedov undevikr avtiotaon, oon elival N WK avtiotaon Tou cUPUATOG e
TO omnoio eival KATaOKEUAOUEVO, OTO EVAANAOTOUEVO PeUa TIAPOUCIAZEL |ULa PALVOUEVN
avtiotaon and autenaywyn X, n onoia eEaptdrat and To ouvteAeoTr (L) Tou mmviou kat
and TN ouxvoTNTa TOU EVAAAACCOUEVOU PEUUATOG TIOU TO JlappPEEL.

Auto oupBaivel, ylati Onwg Kal oTtnv mEonyouuevn AoKnon, eugavidetatl oto mmvio pa
NAEKTPEYEPTIKY dUvaun and autenaywyr], n oroia €xel Tnv WBIOTNTA va avatibetal oe
oroladnnote PETABOAN TOU PEUUATOG, TIOU TO JLAPPEEL.

‘O\a ta nnvia oto evaAAaoadevo pelpa EKTOG ard TNV WUIKN avtiotaon Tou cUpua-
TOG (TTOU PIMOPOULE VA UETPTOOUKE UE TO WHOMETPO) TTIAPOUCIACOUV KAl AUTETIAYWYLKN)
avtiotaon.

(5x. 7.21)

Edv Twpa ouvdebel oe oelpd pia wuik avriotaon e €va mnvio énwg gaiverat oTo
KUKAwa (0x.7.21), TO peuua nou 6a KUKAOpoproel 0To KUKAwA Ba eEaptnBel amnd uia
ouvbetn avtiotaon, n onoia eival To YEWUETPIKO ABPOIoUA TwV AVTIOTACEWY NG TPAy-
MOTIKNG wUIKAG avtiotaong (R), mou katavaAhiokel evEpyela Kal TNG PAVouEVNG auTte-
naywytkng avrioraong (X,), n onoia dlavuouatika Tponyeitat and Tnv WKy avtiotaon
Katd 90°.

2T0 KUKAWUa autd n évtaon tou peupatog Ba eival I=V/Z
‘Onou (Z) eivat n ouveeTn avriotaon dnAadn n avtiotaon 1ou apouctdleTal 0To KU-

KAwQ, dtav autod €xel o€ oelpd TI§ avTiotdoelg R (wpikn) kat X, autenaywyikry. To HETpo
NG oUvBeTNg avtiotaong (Z) eival and ) ox€on
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Z=/R*+X?
Tou pavepwvel 8Tt oL avtiotdoelg (R) kat (X,) dev aBpoifovrat aplOunTiké aAAd YEWHETPIKA.

To didypappa Tou OXNHATog 7.22 deixvel TOV TPOTIO TNG YEWUETPIKNG IPO0HEONG.

'y ®opa nponopeiag

X
S

X

(5. 7.22)

Emniong ta da woxvouv kat yua 11§ tdoelg V, kat V.. H tdon ota dkpa g R eival
V; = R - V/Z ka1 ota dkpa tou rinviou V, =X, - V/Z

O tdoelg autéq V, kat V| ipoatiBevtal emiong YEWHETPIKA Onwg paivetal oTo dlavu-
OoMaTIKO Sldypapua Tou oxfiuartog 7.23.

AT T T T T TS 1 Qopd nponopeiog

I
]
= EN)Y !
<X X !
— ]
I /\)‘3‘ :
= o7 d
]
P ]
]
o

»

UR=R|

(5. 7.28)

H tdon V, nponopeuetal and v V, katd 90° evw n tdon V nou epapudletal ota akpa
™G ouvdeopoloyiag eival To dlavuouatiké dépolopa Twv duo Tdoewv V, kal V, ue Tpo-
nopeia and tnv €vtaon Tou peUuatog Katd pia yovia () pkpdtepn ard 90°.

H ywvia autr teivel mpog to undev 6o peyaAutepn yivetain R and v X, . H ywvia tng
dlapopdq pdoewg PeTAEU TOU PEUMATOG, TIOU KUKAOPOPEL OTO KUKAWA KAl TNG TACEWG
Tou e@apuoleTal oto KUKAwa kabopiletal and 1o Adyo Twv dU0 avTloTACEWY EQPP=
X/R.

XapaKTNPELOTIKO OTOLXE(O TOU KUKAWMATOG {val KAl 0 GUVTEAECTNG LOXUOG, |iE TOV OToio
urtohoyiCetat To ouvep = R/X_ n ouvep = V/V,.

AMd TNV T TOU UV TIPOKUTTTEL AV KAl KaTd MOC00 TO KUKAWUA eival KatavaAwTrg
evEpPYeLag.
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B. MPAKTIKO MEPOX
a) AmapaitnTa opyava Kai GUOKEUEG Yia TNV EKTEAEON TNG AOKNONG

répupa petprioewv RLC

Quikn} avtiotaon kat rnvio
Tpo®odoTIKd XaunAng tdong 50 HZ
FevwnTpla XaUNAWV CUXVOTITWV
AKPOJEKTEQ

AurepdueTpo Kat BoAtoueTpo A.C

B) EkTéAeon epyaciag
1. Mpaypatonomote To KUKAwUA Tou (oxpatog 7.21).

2. MeTprioTte Ue YEPUPA TA OTOLXE(O TOU KUKAWMATOG, TNV wuk avtiotaon (R) kat To
ouvteheotr (L) Tou mnviou.

3. Metd tpopodoTtrioTe To KUKAWUA Ue oTabepr] XapnAr} Tdon ocuxvotntag 50 Hz. Inueww-
ote TIG eVOElEEIQ TWV BOATOUETPWV KAl TOU QUMEQOUETPOU OTOV TIivaKA AMOTEAETUATWV.

MINAKAZ ANMTOTEAEZMATQN

U= e V otabepn)

R= e Q otabepny

L= e, H otaBepn
1 2 3 4 5 6 7
f(H2) | VaV) | ViV) | 1A | Z©@ | X(©@ | ouvo
50
v e EE B R R
P A s B B
wo T T
T A S B B

4. EnavaAdBete TIG LETPNOELG e oTabepn] Tdon kat hetaBAnt ouxvéotnta 100 Hz, 200 Hz,
400 Hz kal kataxwpioTe Ta anoteAéouarta KABE UETPTIOEWS OTOV THVAKA AMOTEAECUATWV.

5. YrnioAoyiote and ta anoteA€oUATA TOU TIVAKA UE TIG OXETELG:

Z=¥, X, =vZ*-R? kat cuvcp:\é

TN ouvBetn avtiotaon Z, Tnv autenaywylkr avtiotaon X, Kat To OuvTeEAEOTN LoXUOG
OuvV Yla KABe ouxvoTNTa NG TAONG TPOPODOTHOEWG.

6. Mapatnprote Ta ANOTEAEOUATA TWV UTTIOAOYIOUWY 0AG KAl QVAPEPATE TUVOTTTIKA OTO
TeTPAdI0 0ag Ta cuurnepdouaTd oag.
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7. Ao TIQ TILEG TIOU €XETE KATAXWPEIOEL OTOV Tivaka va enaAnBeUoeTe Ta dAVUCUATIKA
dlaypduuata (ox 7.22) kat (ox 7.23).

. AZIOANOIMHzZH

270 TENOG auTNg NG doknong Ba mpénel va yvwpilete kat va eiabe kavol va:

1. AvayvwpiCete Tnv €vvola g ouvBeTng avtiotaong Z.

2. Alariotwvete tTnv enidpaon g HETABOANG TNG ouxvoTNTag 0To KUKAwUa R kat L.

3. Alakpivete ta otoixeia R kat L mwg emidpouv otov KaBoploud TOU CUVTEAEDTT) LOXUOG
OnAadr) katd néco €va KUKAwpa R kat L eival katavaAwTtrig NAEKTPIKNG EVEPYELAG.

4. XelpiCeote Pe peyaAUTepn IKAvVOTNTA TN XPrON TWV OpYAVWV TIOU XPNOLUOTIOIoaTE
Katd tnVv ektéAeon Tng AoKnong.

166



HAEKTPOAOTIKO EPITAXTHPIO

‘Acknon 23
METPHZH XQPHTIKOTHTAZ MYKNQTH ME FrE®YPA

A: OEQPHTIKO MEPOZz

Fevika:

AUO PETANIKEG TIAAKEG O UIKEY METAEU Toug andataocT, mou Xwpilovtal and povw-
TIKO UAIKO, artoTeAouv évav MUKVWTH oTtnV 1o arnAr Hop®r). Ot HETAANIKEG TIAAKEG AEyo-
VTAL OTTALOMOL Kal TO HOVWTIKG UAIKO TIou XwpPilel Toug omALlooUG AEyetal SINAEKTPIKO.
Ta povwTikKA UAIKA TIou XpnolportolouvTal wg SINAEKTPLKA eival dld@opa KepAUIKA Kal
OUVOETIKA UNIKA, XapTi, AAdL, 0 aépag Kalt AAAQ OVWTIKA UAIKA.

KdbBe nukvwng xapaktnpeidetal and tn xwenTikotnTd Tou, dnAadn TV kavotnTa 1ou
€XEL va oUYKPATel 0TOUG OMALOMOUG TOU NAEKTPIKA popTia. To peyebog TNG XWENTIKOTN-
Tag kaBopiletal amnd TIg dlaoTACEIS TWV OTAIOPWY, ard Tn METAEU Toug andoTtaon Kal
arnd To €(00g Tou JINAEKTPIKOU TOU TIUKVWTT).

Movdda xwpntikdtnrtag ivat to apdvt (Farad) pe oupBoro (F). H povdda tou papdvt
(F) elval téoo peydhn kat de cuvavtdrat otnv Pdén. ZTIg EQAPUOYEQ XPnaoluonolouvtal
Ta unortoAAanAdota Tou Gapdvt Ta omnoia eivat:

) Ta ukpoapdvt pF = 0,000001 Tou papdvr.
1uF = 1-10° uF § 1F = 10°uF

i) TO MKPOMIKPOPAPAVT 1) TUKOPAPAVT PpF 1) pF
1pF = 1-10° pF A 1-107%F

AnAadn): 1puF 1 1pF = 10° uF | 1F = 10°uF = 10"pF

Ma nMukvwTn pe duo emninedoug onALooUg N xwenTikdtnTa divetal and €va ouvTEAEOTN
Tou kaAeltal ouvteAeoTn§ XwpnTikOTNTag (C) TOU TTUKVWTY] Kal elvat

C=0,884 KTS oe pF

‘Ornou: 1o K eival pia otabepd n onoia eEaptdral and 1o uAikd Tou dinAekTpikou (dt-
NAeKTPLK otabepd). MNa tov agpa dexdpaote OTL K = 1. To S eival n empdvela evog
OTALOMOU O TETPAYWVIKA ekatooTtd (cm?). To L eival n andotaon peTa&l Twv OMAIOUWV
oe mm. O apBudg 0,884 eival €vag ouvteAeoTtng, Nou eEaptdral and Tiq Hovadeg, yla va
Bploketal To anotéleopa Tou ouvteleotn xwpntikotntag (C) oe (pF).

‘Otav ota dkpa Tou TUKVWTH epapudletal Tdon TOTe OTOUG OMAIOMOUG TOU OUYKE-
VTpWVoVTal NAEKTPIKA popTia rou eivat avaloya pe Tnv TAon mou epapuoéleTal Kal e TO
ouvteAeoT] XwPNTIKOTNTAG C TOU MUKVWTY. AnAadn Ta NAEKTPIKA POPTIa OTOUG OTIAL-
ououg elval Q = C-V
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O1 ukvwTEg dtav cuvdgovtal PeTa&U Toug Og oelpd Mapouatalouv LoodUvapn Xwen-
Tikotta (C,)

Evw dtav ouvdgovtal mapdAAnAa mapouctdlouv 1ooduvaun xwentikétnta
C,=C,+C,+...+C.

2TV nponyouUpevn AoKNOM MABAE TIWG VA HETPANE WHIKES AVTIOTACEIS KAl AQUTEMAYW-
YEG. Me T YEQUPEG UMOPOUE VA UETPNOOULE e LEYAAN akpiBela T xwpntikdtnta (C).

2€ OAEQ TIG TIEPUTTWOELG Ol YEQUPEG anotelouvtal and tnv (dla Hop@r] ToU KUKAWUQA-
T6G Toug, dnAadn and T€ooeplg KAASOUG O€ OXNa TETPATAEUPOU.

To KUKAWUA Tou oxNuatoq (7.24) xpnowloroleital yia tn JETpnon g Ayvwotng Xw-
pntikdtnTag (C,) Kat pe KaTAANAOUG XELPLOMOUG TWV PUOULOTIKWY KOUMTILWV, OTIWG €X0U-
JE TipoavaEpEL, EMITUYXAVOULE TNV Lloopportia TnG YEpupag. Mevikd emavalauBavoupe
TOUG {B10UG XELPLOOUG TIOU KAVOUE Yia TN METPNON TNG autenaywyngq (L) ue yépupa, pe
N dlagopd otn BE0T TOU CUVIEOUE TA TIPOG UETENON TNVIA, CUVIEOUE TOUG TTIUKVWTEQ
Kal To anoté\eoua rou petpdue sivat oe pF 1 pF.

(5. 7.24)

B: MPAKTIKO MEPOX
a) AmapaitnTa 6pyava Kai GUCKEUEG TTOU amaiTouvTal yia Tnv doknon:

MEpupa petpnong R,L, C (katd to duvatd 1 avaloyikn kat 1 Ynelakny)
Fevvntpla X.2.

Mvakida yia TiIg ouvOETELG TWV TIUKVWTWV

2elpd and NMUKVWTEG (TOUAAXLOTO 3 TIUKVWTEG e SLaPOPETIKA PEYEDN)
AKPOJEKTNG YLA TIG OUVOECHOAOYIEG TWV 0OPYAVWY

TpopodOTIKG e TTOAATIAEG TACELG
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B) EkTéAeon epyaciag

2uvdEate Otn YEPUPQA dLadoxIkd TOUG TIUKVWTEG TIou Ba gag doBouv yla PETpnom.
PuBpiote ™ yépupa cuppwva pe TIg odnyieg mou 6a cag dWoouv OTO EPYACTHPLO KAl
petprote To C Twv MUKVWTWV. KataxwploTe Ta anoTeAEoUATa TWV UETPIOEWV OTOV TIi-

VOKQA ATTOTEAEOUATWV .

MINAKAZ ANOTEAEZMATQN

METPHZH ME 'E®YPA

METPHZH ME N'E®YPA YNOAOIN=MOZ C, METPHZH ME N'E®YPA
MYKNQTQN ZE uF >YNAEZMOAOIAZ SYNAEZMOAOIAZ
MYKNQTQN MYKNQTQN
C, (a.)C, (a.)C,
G, B.)C, B.)C,
C, (v.)C, (v.)C,
C,

ZUVOEQTE TOUG TIUKVWTEG JLadOoXIKA OTwg OTIG OUVOETOAOYieG Tou oxrpatog (7.25)
KAl HETPNOTE TNV LOOSUVAUN XwENTIKOTNTA KABe ouvdETOAOYIaG.

C, G

C, C C3 C, II:C? ‘_i
—tAbedbed— e |

|_lC

(2x 7.25)

Yrohoyiote TG 1oodUvaueg xwpentikdtteg C, KABe ouvdeouoAoyiag Kal ouykpivete Ta
QTMOTEAECATA |IE AUTA TIOU EXETE TIAPEL |IE AVTIOTOLXEG LETPTOELG TTIOU KAVATE [IE TN YEPUPA.

r. ASIONOIHzH
2710 TEA0G AuTAG TNG AoKNoNG MPEMEL va YVwPIleTe kal va eioBe Ikavol va:

1. AlaTUTTWVETE TNV €vvola NG XwENTIKOTNTAG Kal Toug TtapdyovTeg and Toug omoioug
eEaptdrat.

2. Avapépete TN povAda Kal Ta UTOTIOAANAAOId TNG TOU CUVTEAEDTH) XWENTIKOTNTAG
(MUKVWTWV).

3. AlATUNIWVETE TA CUUNMEPATUATA 0ag Yla KABe Hop@r] CUVOECHOAOYIAG TIUKVWTWV.

4. XelpiCeote e eukolia Tig Yépupeg petprioewg R, L, C.
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‘Acknon 24
XQPHTIKH ANTIZTAZH MYKNQTH

A. OEQPHTIKO MEPOZ

Cevika

"Evag NMukvwTrg, 6tav auvdebel oe KUKAWUA TIOU TPOPOJOTEITAL Ue OUVEXEQ PeUlQ, TIPO-
KaAel dlaKoTr| TOU KUKAWMATOG, MELdY] TIAPeUBANETAL TO OVWTIKO TOU. XTO eVAANQCOO-
Hevo peldpa dev TIPOKAAE! SLaKOTTY] TOU KUKAWUATOG YLAT( N TAoN TNG Inyrq 1ou Teopodo-
Tel To KUKAWUA eVAAACOETAL KAl ETOUEVWG O TIUKVWTNAG UTIOKELTAL OE OUVEXEIG popTioEelq
Kal eKQOPTIoEIg Kal KATA CUVETELd, TO OAO KUKAWMA dlappEETAl OUVEXWSG armd autd Ta
peupata. H T Tou peluatog oto KUKAWUA e TIUKVWTT) BplokeTal and tn axéon:

lo-cl
w-C
Tn ox€on autn av TN ouyKpivoue Pe To vouo Tou Qu, Ba nmapatnperioouue OtL o0 apd-

yovtag 1/wC ekppddel Tov idlo poAo Tng avtiotdoewg R.

Autdg o napdyovtag ovoudleTal XwenTIKA avTioTaon. ZupBoAiletal pe Xc kat ivat:
1
Xe=——
° wC
omou 1o W eival n KUKAIKA] ouxvotnTa Tou pelpatog Kat eival w = 2 if, dnAadn To avti-
OTPOYPO TOU YIVOUEVOU TNG KUKALIKAG ouxvotnTag TG mNyng TeoPodoTnoews i Tn Xw-
ENTIKATNTA TOU TUKVWTN Kat petpdrtat o wi, otav to C eivat og papdvt (F) kat 1o w oe

aktivia/sec. H ¢don tou peluatog oTo KUKAWUA UE TIUKVWTY) TIPOTTIOPEUETAl KaTd 90°
amd Tnv Taon mou epapuoleTal oTa Akpa Tou.

B: MPAKTIKO MEPOX

a) ArrapaitnTa 6pyava Kal GUCKEUEG TTOU armamouvTal yia TV eKTEAEoN TG AOKNONG:
MEpupa PETPNONG TIUKVWTWV

Fevvrtpla X.2

BoAtduetpo A.C
Aurepodpetpo A.C

B) EkTéAeon epyaoiag

Metpnriote pe YEQUPQA TN XWENTIKOTNTA TWV TIUKVWTWV TIou 6a oag dobouv oto gpya-
omplo. KataxwploTe Ta anoteA€ouaTa TWV PETPHOEWV OTOV Tiivaka anoteAeaudTwy .
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MINAKAZ ANOTEAEZMATQN I.

U= ... V otabepd
T = s Hz otabepny
C(uF) e . =IU_C X = é
(o7 IR (RO IR
Co | v | eevvennnerinnnn | ereeeeeeeeenenenens
Co | v | e | eeeeereressenninns
Coo | v | eevvvnnneiennnns | ceeeeessssenennns

1. TonoBetr\oTe 0NV Mivakida nou Ba cag dobel 0To gpyaaTriplo, Evav TUKVWTH anod
auTtoug ToU PETPNOATE e TN YEPUPA. MpayuaTornolr)oTe TO KUKAWA TOU OXNUaTog 7.26.

(5x 7.26)

2. TpopOodOTNOTE TO KUKAWUA LUE LA YEVWATPLA XAUNAAG ouxvoTNTag, KPATWVTAG OTAbE-
PN TNV TAON KAl TN ouxvOTNTA. ZNUELWOTE TIG EVOEIEEIG TOU BOATOUETPOU KAl TOU QuTTE-
POUETPOU Kal TN ouxv_OTNTA TNG YevwNTPlag X.Z OToV Tivaka anoteAeoudTwy (n avti-
OTAOT ANMWAELWY TOU TIUKVWTN HE PMEYAAN TPoagyylomn Bewpeital OTL elval aueAnTeq).

3. EnavaAdBete TIG LETPNOEIG TNG ACKACEWG 2 KAl € TOUG UTIOAOLTTOUG TIUKVWTEG TNG
aoknoswg 1.

4. TpOpOSOTNOTE TWPA TO KUKAWUA TOU (OXAUATOG 7.27) UE TN YEVWITPLA KPATWVTAG TNV
Tdon otabepr| kal peTaBdaiovrag poévo t ocuxvotnta avd 100 Hz. MNa kdbe petpnon
KATAXWPEIOTE TA AMOTEAECUATA TWV UETPNOEWY OTOV TIVAKA AMOTEAETUATWV.

(5x 7.27)
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5. ZupmAnpwote TIG§ oTNAeG otoug niivakeg aroteAeoudtwy | kat Il urtohoyiCovtag e Tipo-
ogyylon, T xwenTikA avtiotaon pe tig oxgoelg X,=U/l. kat X; = 1/Cw.

Mapatnerote Ta anoTEAECUATA TWV UTTOAOYIOMWY 0ag Kal dIATUTIWOTE GUVOTTTIKA OTO
TETPAJIO 0AG TA CUPMEPATUATA.

MINAKAZ ANMTOTEAEZMATQN 11

U=..... V otabepn
C=.nrnen uf otaBepn)
f U 1

=

N

~

—h — | — —

o

Xapd&te and 1a anoTeEAECUATA TWV PETPNOEWYV TOU Tiivaka anoteAeoudtwy Il t xapa-
ktnpotikn X, (f) énwg oto (oxriua 7.28).

X (Q)

1

Xe=F(f)

. AZIOANOI'HzH

fH2)

(5x 7.28)

270 TENOG NG AOKNONG QUTNAG TIPEMEL va YVwpIleTe Kat va eloBe kavol va:

1. AvayvwpileTe Ta €(0N TWV MUKVWTWV

2. AlaTIOTWVETE TN CUPNEPLPOPA TwV UKVWTwWY oto D.C kat A.C pelua

3. AlarioTWVETE TOV TPOTMO TNG METABOANG TNG XWPENTIKAG avtioTaong Xc Je Tn ouxvotnTa

4. YrohoyiCete Tn X, TWV TIUKVWTWV.
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‘Acknon 25

HAEKTPIKO KYKAQMA ME QMIKH ANTIZTAZH KAI MYKNQTH ZE ZEIPA KAI MAPAA-
AHAA (R.C.)

A. OEQPHTIKO MEPOZ:

Fevika

a. HAekTpiké kUkAwpa pe R kai C og oeipd.

‘Otav ouvdETOLE |UIa WHILKT avTioTaon og oelpd e €va TUKVWTH, 0w 0TO KUKAWUA TOU
(oxuartog 7.29), 10 KUKAwUa autd apoudtddel ua oUvBETn avtiotaon mou €XEL UETPO

Z =,/R*+ X2 . H oUvBetn avTioTaorn auth Tou KUKADUATOG OTWG KAl 0Tn ouvdeouoloyia
TOU Tinviou o€ oglpd [e TNV WK avtiotaon, sival
TO dlavuopatikd dbpolopa Twv duo avtiotdoswy R
Kat X, He ™ dlapopd Ouwg OTL N CUPMEPLPOPd TNG
QVTIOTACEWG TOU TIUKVWTY elval avtiBetn and au)
TIOU TaPouUatddel To TNVio 0€ avTioToLKO KUKAWA.

®

(5X 7.29)

Ta davuouatikd dlaypdupaTa TwV AvIlIoTACEWY Kal TWV TACEWV OTn ouvdeoUoAoyia
autr) eival dnwg gaivovrat ota daypdppara (a) kat (B) Tou (oxnparog 7.30).

R o | o UR o
® ; ® :
< : % !
3 (&)
"'|O 1 > 1
1 1
i
| ®opad : ®opa
‘L ________ J nporopelag L _ _ _ ____ X 1 niponopeiag
a B

(5 7.30)

Mapatnpouue oto didypaupa (B) ot n Tdon otov NMUKvVWTH Kabuotepel katd 90° arnd
TNV Tdon ota dkpa Tng avtiotdoewg R kat akdéun otL n tdon U rou epappdletal oTo KU-
KAwpa kabuaotepel and to pevpa | katd pa ywvia pikpdtepn and 90° kat avaAoya lE To
AOYO TIoU €X0UuV Ol avTIOTACELG.
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H dtagpopd teivel va yivel 90° dtav o Adyog Twv avtiotdoewv auEdvetal. O ouvteAeoTnq
loxUog 0ot ouvdEeCOAOYIa TOU TIUKVWTY O Oglpd UE TNV avtiotaon elvat:

ouvqa—Er'] ouvcp—UR
"~ Z U

B) HAekTpik6 KUkAwpa pe R kai C mapaAAnAa.

2NV nPA&n ouvavtdpe MoAAG KUKAWUATA oTa oroia apdAAnAa o€ [ia WLk avtiota-
on ouVv3EETaL £vag TIUKVWTNG ONwg OTo (oxnpa 7.31). To KUKAwua autd dtav TpoPodoTn-
Bel ue evaA\aoaduevn Tdon napouctdlel oUVOETN aywyIHOTNTA TIOU €XEL UETPO:

1+ (@-C-R)?
R

G:

To p€Tpo TG oUVBETNG avTIoTACEWG CUUPWVA LE TA YVWOoTd elval:

R

z-—_ "
J1+ @CR)?
I » k-~ ~"~"~"""==-- -
> \
| I !
R C ) )
‘ x\o |
U R c o< ,\,,’\% :
; ! .
< o |
I-.l L.
lr = % U
(5X 7.31) (X 7.32)

Mapatnpoupe Kat 0To KUKAWA auTtd dTL n 1loodUvar avtioTaon CUUNEPLPEPETAL AVTI-
Beta amnd €va nnvio oe avtioTolxo KUKAwUA.
To peupa nou napgxetat and tnv rmyn | eivat To dilavuouatikd dbpoloua Twv
PEUHATWY TwV 3U0 KAGBwWV | = I +1, kat €xel HETPO: | =12 + |2
. , — . u
2Tov KAASO0 TOU TIUKVWTH TO PEUPA EXEL HETPO: | = X
C

To peupa autd npormopevetal katd 90° arnd tnv TAon 1ou ePapuoleTal 0To KUKAWUA
(BewpoUpue TNV L0OdUVAUN AVTIOTAOT AMWAELWV TOU TIUKVWTY] AUEANTEQ).

. . . L , U
2ToV KAASO0 TNG WHIKNG AQVTIOTACEWG TO PEUNA EXEL TIUN: | ;= R
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Kal eivat oUNPAaikd e Tnv Tdon ou epapuoletal oto KUKAwUA. 2To (oxrua 7.32) gaive-
Tal TO JAVUOUATIKO SIAYPAUUA TWV PEUUATWV.

O ouvteAeoTg LlOXUOG OTN OUVOETUOAOYIQ TOU TUKVWTA TIAPAANAQ e TNV avTioTaon
elvat:

I
ouvQ = TR

B: MPAKTIKO MEPOZ
a) AnmapaitnTa opyava kai EEaPTHHATA Yia TNV EKTEAEOT TNG AOKNONG

MevvnTpla X.2

BoAtduetpo A.C

Aurepdpuetpo A.C tpia

Mvakida yia T ouvdeopoAoyia twv R kat C
répupa petpnong R, L, C

B) EkTéAeon epyaciag

Avayvwplote Ta otolxela g avtiotdoewg R Kal Tou nukvwTr Tou Ba oag dobouv ato
epyaotiplo. Metpriote yI' autd ue yEépupa Tnv TR TG avtiotdoewg R, kat ) xwpen-
TiKéTNTa C ToU MUKvwTH (Bewpoupue OTL o ouykplon pe TV R n 1ooduvaun avtiotaon
AMWAELWV TOU TIUKVWTN eival apeAntéaq).

Mpayuatornolr)oTe T cuvOeTOAOYI(a TOU KUKAWPATOG (0X.7.31). Metd tpogpodotriote
TO KUKAWMA pe oTabepr] xaunAr taon ocuxvéttag 100 Hz. Znuewwote Tiq evdei&elg Tou
BOATOUETPOU KAl TOU QUIEPONETPOU OTOV Tiivaka artoteAeaudtwy (I).

MINAKAZ ANNOTEAEZMATQN I.

.......... V otabepn

1 2 3 4 5 6 7
fHz2) | Vo(V) | Vo(V) | 1A) | Z=UNQ) | X,(Q) | ouve
100 | coovee | e | e | oo | e | e
200 | ccore | e | e | e | s | e
300 | ccore | e | e | e | e | e
400 | o | e | e | e | e | e
500 | coceree | eeeeeeee | e | e | e | e

EnavaAdpete TIq HETPNOELG TPOPODOTWVTAG TO KUKAWUA e otabepr} Tdon U kat yeta-
BANT ouxvotnta 200, 300, 400, 500, 600 Hz.
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Kataxwplote Ta anoteAéouata KAbe HeTprjoewq oTov mivaka anoteAeopdtwy (l). Yro-
Aoyiote amnd ta anoteAéopara Tou Tivaka Tn oUveetn avtioTaon TOU KUKAWUATOG, TN
XWPENTIKY avtiotaon Kat To CUVTEAEDTT) LoXUOG armd TIG OXECEIG:

Zz%, X.=vVZ?*-R?, ouvcpz%

Mapatnerote Ta anoTEAECUATA TWV UTTOAOYIOMWY 0ag Kal dLATUTIWOTE GUVOTTTIKA OTO
TETPAJIO TA ouunepdopatd oag.

2uvdeauoloynote ta oroixeia R kat C mapdMnAa onwg oto oxnua (7.31). Metd tpo-
(0d0TAOTE TO KUKAWUA Pe oTaBepr| XaunAn tdon, onwg KAvaTe Kal 0TI A0KNOoELG 2 Kal
3. KataxwploTte TIG evOEIEeLq TwV apmePOUETPWY A, A, Kal A, OTIwG Kat Tou BOATOUETPOU
otov niivaka arnoteAeopdtwy (11).

MINAKAZ AMMOTEAEZMATQN (11)

U= ..... V otabepn
R=..... Q
C=..... uF
1 2 3 4 5 6 7
f(Hz) 1L(A) I(A) I (A) Z(Q) Xc(Q) | ouve

YnoAoyiote anod ta anoteAéopata Tou rivaka arnoteAeaudtwy () yia kde ouxvotnta
NG TAoEWG TPOPODOTNOEWG, TN CUVOETN AVTIOTAON TOU KUKAWUATOG, TN XWENTIKA avTi-
OTAOT) TOU TIUKVWTT| KAl TO OUVTEAEDTT) LOXUOG amnd TIG§ OXETELG:

Z=E, XC=|E Kat ouvcpzll—R

| c

Mapatnerote Ta ANMOTEAECUATA TWV UTIOAOYIONWY 0aG KAl SLATUTIWOTE OUVOTTTIKA OTO
TeTPAdI0 Ta cuunePAoUATd oag.

>uykpivete Ta anoteAéopara otig otAeg 5 kat 7 Twv mvakwv (1) ka (1) kat eEnynote
TIG SLAPOPES TWV TIIWV TIOU TIAPoUCLAlouv LETAEU TOUG.

Amd Ta AnOTEAECUATA TWV UETPNOEWV TIOU EXETE KATAXwWPIoEL OTIQ 0THAES 2,3 Kal 4 va
eNaAnBeloeTe TO JAVUOUATIKO SIAYPAUUA TWV PEUUATWY ONwg OTO (OXNua 7.32).

r. ASIONOIMHzH
>10 TEAOG TNG A0KNONG AUTNG TIPEMEL va YvwpileTe kal va eloBe kavoli va:

1. EkTipdte nwg emdpd 0Tto KUKAWUA N TIAPEBOAN] TOU TIUKVWTY.
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2. 'Exete undyn oag toug mapdyovreg Mou JIAOPPWVOUV TO CUVTEAEDTN LOXUOG, TOU
KUKAWMATOG.

3. YnoAoyiCete Tn ouvOeTtn avtiotaon KUKAwpAtwy e otolxeia R, C.
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‘Acknon 26

ZYNTONIZMOZ KYKAQMATOZ R, L, C ZE ZEIPA

A. OEQPHTIKO MEPOZ

Cevika:

H ouvbetn avtiotaon Tou KUKAWUATOG Tou anoteAeitatl and ta otoixeia R, L, C ouvde-
Oueva PeTa&U Toug oe oelpd (ox. 7.33) Kal TPOoPOodOoTE(TAL e EVAANATTONEVT TAON

elvat Z = |R%+ (X, - X)?

‘Otav n ouxvdtnta TG TAoews TPOPOS0THOEWG HETABANETAL aMd XAUNAEG o€ YNAO-
TEPEG TIEG, TOTE PETABANNOVTAL KAL Ol PAVTACTIKEG AVTIOTACELG X, KAl X TOU Tnviou Kat
TIUKVWTY). 2T0 (OXAMa 7.34) qaivetal mwg HeTaBAAovTal Ol QVTIOTACELG AQUTEG UE TN OU-
xvoétnta. MNa ouxvétnta f, maparnpoupe 4Tt Ta PETPA TwV avTioTacewv X, kat X, yivovrat
{oa. 21N ouxvdétnta autr o napayovtag X, -X; TNg ouveeTng avtiotdoewg pundevidetal kat
TéTE N avriotaon naipvel TN HIKPAOTEPEN TIUNA TNG, ToU gival {on pe TV .oodUvaun WHIKY)
avtiotaon Tou KukAwuatog Z = R.

A
- -L——-|C|i T T <
| S v
X | Xe 5
A=Xfp----- M
: Xe = F (f)
:
e o— ' >
| U fo f
(5 7.33) (3 7.34)

2’ autn v mnepimrwon Aéue 6TL To KUKAWwPA Bpioketal oe guvToviopud. H ouxvémmrta
TIOU ETUTUYXAVETAL O GUVTOVIOUAG TOU KUKAWMATOG elvat:

1

f=—

° 2n-4L-C
Katd to ouvtoviopd 1o KUKAWA TIapouatdlel Ta eENG XAPAKTNPLOTIKA:
a) Ynepaywydmra. H évtaon Tou pelpatog yivetat:

| U
uev_ﬁ
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B) Yneptdoelg. O 1doelg ota dkpa twv otoixeiwv L kat C yivovrat:

U=U,=Q-U

Lw 1
Sriou: Q=—2 1 Q=
érou R I Co R

Me 1o Q xapaktnpiletal n mMoIGTNTA TOU KUKAWHATOG GUVTOVIGHOU.

To KUKAwUA TapouclAdel XwPNTIKA CUUTIEPIPOPA OTIG OUXVATNTEG ToU eival KpdTe-
PeG amnd tn ouxvoTNTa uvToviopou. AnAadr To pelpa poropeleTal and tnv Tdon. ZTiq
ouxvOTNTEG ToU eival peyallTtepeg amnd Tn ouxvoTNTA CUVTOVIOMOU TO KUKAWUA TTapOoU-
Oldlel EMAYWYIK CUPTTEPIPOPA Kal TO peUpa kabuatepel TNG TATEWG.

B. MPAKTIKO MEPOZ

a) AnmapaitnTa opyava kai EEaPTHHATA yia TV EKTEAEOT TNG AOKNONG
BoAtdpetpo A.C

Aurtepdpetpo A.C

Mvakida yla tn ouvdeopoloyia Twv R, L kat C

répupa petpnong R, L, C

Fevvnitpla X.C

B) EkTéAeon epyaciag

1. Avayvwpiote ta otoixeia R, L kat C ta omoia 6a cag dobouv oto gpyaoctriplo. Metpr)-
OTE TIG TIMEG TOUG ME YEPUPA ueTprioewv R, L, C.

2. MNpayuatoroirjote T ouvdeouoloyiaTwy R, L, C pe 1a dpyava énwg oto oxrua (ox 7.35).

R L |CI
\E_lr/t
raATR
N,

—@—d—omo——-
1 U

3. Tpo®OoJdOoTNOTE TO KUKAWUA HE YEVWATPLA XAUNAAG ocuxvotntag. Kpatrote v Tiun
NG TACEWSG TPOPODOTHOEWS TOU KUKAWUATOG 0TABEPT), METABAANNOVTAG TN CUXVOTN-
Ta Tou TaAavtwtr). MNpoodlopiote TN cuxvoTNTA CUVTOVIOUOU amd TIG evOel&elg Tou
QurePOUETPoU. H ouxvétnTa CUVTOVIOMOU QVTIOTOLXE( OTn peyaluTtepn €vOoelEn Tou
QUIEPOETPOU.

(5x. 7.35)
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4. Enavaldpete 11§ HETPNOELG TNG aoknoewq 3. 'Exovrag tnv tdon otabepn, au&oueiw-
oTe TN ouxvOoTNTA TNG NMAvVW Kal KATw arnd tn ouxvoTnTa CUVTOVIOUOU.

5. Inuewwote otov Tivaka arnoteAeoudtwy (I) TIg evdel&elg Tou aumePOUETPOU Kal TNG
YEVWNTPLAG.

6. MNa kdBe ouxvotTNTa TNG TACEWG TPOPOSOTHOEWG UTIOAOYIOTE TNV avTioTOLXN T TNG
Z kAl TOU ouvp. Ta anmoTEAEOUATA TWV UTIOAOYLIOUWY 0AG KATaXwpIoTe Ta OTI§ avti-
oTolxeg OTNAeG Tou mivaka artoteAeopdtwv (1).

7. Xapd&te opBoywvio cuatnua a&dvwv Twv xapaktnplotikwy I(f), Z(f) (ox 7.36) rou sival
ouvdapTnNon Twv HETABOAWY TOU PeUNATOG KAl TNG oUVOETNG avTioTaong.

A 1 () A

Z({; :}R

f; fo fa

(5 7.36)

8. Mapartnpriote Ta anoteAéopaTa TG OTAANG CUVP Kal EENYNOTE TA CUVOTTTIKA OTO Te-
TPAd6 oag.

9. Zuvdéate aTo KUKAwua Tpia BoAtdueTpa (0X. 7.37). TPOPODOTHOTE TO [IE TN CUXVOTNTA
ouvtoviouou. Mapatnpriote Tig evdel&elg Twv BOATOUETPWY Kal EENYROTE OTO TETPADLO
0Qg CUVOTTTIKA TA AMOTEAETUATA AUTWY TWV LUETPHOEWV.

(5X 7.37).

(Mpoooxn 6cov agopd TNV EMAOYN OTIG KAIUAKEG TwV OPYAVWY. ZTO CUVTOVIOUO EXOUE
UTEPTACELG).
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MINAKAZ ANOTEAEZMATQN I.

— =
£t 3 iy

—

(&)

—h

(o]

— —
<

©

r. AZIOANOIr'HzH

2710 TEAOG AUTAG TNG AoKNONG TPEMEL va YVwpIileTe kat va eioBe ikavol va:
1. EEnyeite 10 pavOueVO CUVTOVIOUOU TOU KUKAWUATOG

2. YrioAoyiCete Tn ouxvOTNTA MOU ETUTUYXAVETAL O CUVTOVIOUOG TOU KUKAWMATOG

3. YnoAoyileTe TNV aQvTioTAOT TOU KUKAWUATOG
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‘Acknon 27

MAPAAAHAO KYKAQMA ZYNTONIZMOY R,L,C

A: OEQPHTIKO MEPOZ
Cevika:

Av ouvdéoope MapAANAa éva TIUKVWTT] € TINVIO TIOU €XEL CUVTEAEDTN] QUTEMAYWYNG
L kat .oodUvaun avriotaon anwAelwv R, 1éte oxnuatiferal KUKAwpa mapdAAnAou cu-
vToVIOHOU (0X 7.38). To KUKAwpa autd, otav TpopodoTteital ue otabepn] TAon, al\d ue
METaBANTY ouxvoTnTa, apouctdlel oUvBeTn avtioTaon Tou eivat:

7= ZL'ZC
Z +7Z;
I
Oy, < 5
I
k4 H
Uro C:‘:
L

&
(5x. 7.38)

H T g e€aptdral and tn cuxvotnta. Av napadexboupe OTL TO HETPO AUTNG TNG
avtiotdoswg eivat:
Z=(LZ/—C) 6mou Z' = JRZ+ (X, — X, )?

!

‘Otav n ouxvotnTa g TAoEws TPOPOSOTHOEWG TIAPEL TNV TIUN:
1

1, =
2., /LC

OnAadn TO HETPO TNG AUTEMAYWYIKNG AVTIOTACEWS Yivel (00 pe TNG XWPNTIKAG, TOTE N
QVTIOTAON TOU KUKAWUATOG Ttaipvel Tn HeyaAutepn TG TIUn Kat yivetat:
L
Z=—nMZ=Qw-L
e

, w-L
ormou Q=——
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2TV nepimtwon autr Aéue OTL To KUKAwUA €xel ouvtovioTel kal mapouctdlel tTa eENg
XAPAKTINPLOTIKA:

YmepavrioTraon pe Kabapr) WK CUPMEPLPOPA.

To peupa Tou MapExeL N TNyn raipvel TNV EAAXIOTN TIMA TOU Kal elval CUUPATIKO HE TNV
Tdon.

Ta pevpara Twv KAAdwvV gival avTiBeTa Kat oL TYEG Toug Yivovtal 0 popEg HeEYaAUTEPEG
anod to peupa |, TG mnyng, dnAadr) €xouv petpa: |, =1, = Ql,.

H @aoiky oupnepipopd ToU KUKAWUATOG eival avtiBetn and autn mou nmapouctdalel To
avtioTolo KUKAwua oelpdg. AnAadr) oTig ouxvotnTeg Tou eival UKpAdTeEPES and Tn Ou-
XvOTNTA CUVTOVIOMOU TO KUKAWUA TIAPOUCIACEL EMAYWYIKY] CUMMEPLPOPd, EVW OTIG OU-
XvOTNTEG MoV elval peyaAlTtepeg and tn ouxvoTNTA CUVTOVIOUOU TIAPOUCLAlEL XWwPNTIKNA
ouuneplpopd.

B. MPAKTIKO MEPOZ

a) AnmapaitnTa opyava Kai EEapTHHATA yia TV EKTEAEOT TNG AOKNONG.

BoAtdpetpo A.C

Aurtepouetpo A.C tpia

Mevwvntpla X.Z.

épupa pétpnong R, L, C.

Mvakida yia T cuvdeopoloyia Twv eEapTnudTwy

B) ExtéAeon epyaoiag

1. AvayvwpioTe Ta gTolxeia Tou rmnviou Kat Tou TUKVWTA Ta omnoia 6a gag doBouv oto ep-
yaotnplo. MeTprioTe e YEQUPA UETPNOEWV TIG TIUEG TNG AVTIOTACEWS anwAelwv R Tou

nnviou, To ouvteAeaTr) autenaywyng L Tou mnviou kat T xwpentikdtnta C Tou MUKVWTH).

2. MNpayuatonomnoTte T ouvOECHOAOY(a TOU TIUKVWTN KAl TOU Tnviou onwg oto (ox. 7.39).

(5x. 7.39)

3. TPOPOJSOTNOTE TO KUKAWUA E YEVVITPLA XAUNANG ouxvoTtnTag. Kpatrote tnv TiunR tnNg
TAoEWG TPOPODOTHOEWGS TOU KUKAWUATOG oTaBePT|, LETABAANNOVTAG TN CUXVOTNTA TOU
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Tahavtwtr. MNpoodlopioTe TN cuxvATNTA CUVTOVIOMOU amnd TIG evoel€elg Tou aumepod-
MeTpou. H ouxvdtnTa OUVTOVIOUOU QVTIOTOLXEL OTNV EAAXLOTN €vOEIEN TOU aunepOue-
TPOU.

4. EnavaldpBete TIG YETPNOELG TNG aoknoewqg 3. Kpatwvtag tnv tdon otabepr], au&o-
MELWOoTE TN ouxvoTnTA TNG MAVw Kal KATW arnd tn ouxv_oTnNTA CUVTOVIOPOU. ZNUEIWOTE
otov miivaka anoteAeopdtwy (I) TIg evdeil€elg TOU AUMEPOUETPOU KAl TOU TAAQVTWTY).

5. MNa kdBe ouxvotNTa TNG TATEWG TPOPOSOTHOEWG UTIOAOYIOTE TNV avTioTOoLXN T TNG
Z. KataxwploTte Ta anoteA€ouaTa Twv UTIOAOYIOUWY 0ag OTNV avtioTolxn OTtAAN Tou
nivaka aroteAeaudrtwy (1).

6. Xapd&te oe opBoywvio cuoTnua agévwy Ti§ xapaktnpeloTtikég I (f) kal Z(f) (ox 7.40).

72\
@,
A L Z(f) A

Uno c R

I(n/ T, -
l|||:||||

fi fo fs

(2X. 7.40) (2X. 7.41)
2uvd€oTe 0TO KUKAWMA Tpia aunepduetpa onwg oto (oxua 7.41). Tpoo@odoTroTe TO
Me TN ouxvoTtnTa ouvtoviopou. Mapatnpnrote Tig eVvOElEEIg TwV AUMEPOPETPWY Kal EENYN-
OTE OUVOTTTIKA OTO TETPASIO 0ag TA AMOTEAECUATA TWV ETPIOEWV.

MNpoooxn 6cov apopd TNV £mMAOyr OTIG KAIHOKEG TWV AUTTEPOUETPWYV. KaTd To ou-
VTOVIOHO OTOUG KAABOUG €XOlE UTTEPEVTATEIG.
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MINAKAZ ANOTEAEZMATQN (1)

-

— [ —h | —h
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—t | = | | =—_

o

. A§loAdynon

>10 TEAOG QUTNG TNG AOKNONG TIPEMEL va YVwpileTte kal va eloBe ikavoli va:

1. AlakpiveTe Ta AMOTEAEOUATA TIOU TIPOKUTTTOUV KATA TO CUVTOVIONO TOU KUKAWUATOG,.

2. ZuyKplveTe TIG dlapopEQ KETAEU TOU CUVTOVIOUOU KUKAWUATOG Oelpdqg Kat TapAAAnAou.
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‘Acknon 28

METAZXHMATIZTEZ METPHZEQZ TAZEQZ KAI ENTAZEQZ

A. OEQPHTIKO MEPOZ

Fevika:

Ma ™ Hé€Tpnom NAEKTPLIKWY TATEWV Kal evtdcewv oe dikTtua UPNANG TAoEWG 1) HEYAAWV
evtdoewv oe NAEKTPLIKA JiKTua XaunAng Tdoewg, mapeuBAaNovTal HETAEU TWV aywywv
TWV SIKTUWV KAl TOU OPYAVOU UETPNOEWG EIOIKOL UETAOXNUATIOTEG TIOU OVOpAZovTal Je-
TAOXNHATIOTEG HETPHOEWG.

Ol LETAOXNMATIOTEG TIOU XPNOLULoTIoOoUVTaAL YIa TN LETPENON TACEWV AEyovTal HETAoXN-
HaTIOTEG TACEWG, EVW OCOL XPNOLoTooUVTAlL YA TN JETPNOT EVIATEWV AEyovTal JETa-
OXNHATIOTEG EVTACEWG.

Me TOUQ METAOXNMUATIOTEG HETPIOEWG ETIITUYXAVOULE TAUTOXPOVA TNV au&non tng me-
PLOXNG METPNIOEWG TWV OPYAVWY, TNV NAEKTPIKN AMOUOVWOoT) Toug armd Ta KUKAwuata
uYPnAnGg Tdoewg Kat TNV eykatdotaon Toug oe BE€oelg MPootteg, aAA akivduveg yla Tov
TaPATNENTH KAl XELPLOTH TOUG.

Ol HETAOYNMATIOTEG PETPNOEWS EXOUV OVOUIACTIKY) LoXU TNG TAEEWG MEPIKWV DEKADWV
BoAtaunép (VA). To uéyebog toug duwg dev eEaptdral ard autr], aAAd and tnv avaykaia
MOvwon otnv Tdomn Asttoupyiag Tou nAeKTPLIKOU SIKTUOU, TIou TIPOKeLTal va eEUMmMpEETnH-
oouv. To éva AkPOo Tou deuTeEPEUOVTOG TUAYHATOG TWV HETACTXNMATIOTWY YEIWVETAL.

a) MeTaoxnpaTioTEG EVTIAOEWG
(ZTo oxrua 7.42) gaivovtal dlApopot TUTIOL PETATYNUATIOTWY EVTATEWG.

To MpwTteloV TWV PETATXNMATIOTWY EVTACEWG CUVOEETAL O OelPd UE TO KUKAWUA TOU
NAEKTPIKOU PEUNATOG TOU OTIO{oU TNV €vtaon BEAOE VA UETPNOOULE.

210 deutepelov OUVOEETAL TO AUMEPOPETPO (OX. 7.43). EkTOg and To aumeEPOPETPO
MrtopoUpe va ouvOEOOUUE OTO JeUTEPEUOV TWV PETAOXNMUATIOTWY EVTACEWS Kal AAAa
épyava, Onwg To MNVio evidoews TwV BATTONETPWV (OX. 7.44), Ta TUAyMATA TWV NAe-
KTPOVOUWV (peAai) mpooTtaciag Twv NAEKTPIKWY EYKATACOTATEWVY KATT.

2uvnbwg oe eykataotdoelg SIKTUWV EVEPYELAG N TIEPLOXT| METPNOEWG TWV AUTEPOUE-
TPWV, TIOU CUVOEOVTAL OTOUG PETAOXNUATIOTEG EVIATEWG, elval 0-5 A.
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Aid@opol Tumol peracxnuatiotwv (M/Z) evrdoewg

(2X. 7 42) Metaoxnuatlotrig evidosws

2TIG METPNOELG E METAOXNUATIOTEG EVIATEWG TIPETIEL VA TIAIPVOUHE KABE PHETPO TIPO-
PUAAENG wote 1O deutePEUOV KUKAWMA va un dlakorel 0tav 0 HETAOXNMATIOTNG €ival
ouvdedeuévog Ue popTio. '’ autd moté dev TomoBeTolpe aopdlela oto deutepelov
KUKAWWA TOU PeETaoXNUaTiot evtdoews. To anotéAeopa tng dlakomng Tou deutepeu-
ovTOog, OTaV TO MPWTEUOV TOU YETAOXNUATIOTA eival ouvdeuévo oe @opTio, eival étL ava-
mtuocovtal oAU UPnAEQ Bepokpaoieg Ue KivOuvo va KataoTpagel 0 HETATYNMATIOTNG.
Avartiooovtal €miong oto mnvio Tou deutePelovtog TIOAU UPNAEG alXuéQ TACEWG e
KivOuvo KATAOTPOYPNG MOVWoews. Av apd TIG TPOPUAAEEIS pag oupBel dlakorm Tou
deuTtePeUOVTOG TOU UETAOXNUATIOTH, 6a TPEMel auéows va mpaypatornomnel diakomm)
TOU MPWTEUOVTOG. ZTNV TEPIMTWON aUTr) KAl €9’ 00V 0 HETAOXNMATIOTNG dev €xel TTIABEL
avernavopbwtn BAARN, 0 Muprivag Tou MAapPApevel, Katd kavova, o Hoviun payvrtion. H
payvrTion yivetal mpd&evog ooBapnq auENoews Twv OPAAUATWY UETP oWV, dTAV arto-
kataotaBbei katl TIAAL N KAVOVIKY AEIToupyia TOU PUETAOXNMATIOTH. [Ma TNV anopayvrTion
Tou Tupnriva Tpopodoteital To deutepelov, EVW AKOUN O PETAOXNMATIOTNG eival eKTOG
Aertoupyiag. H tpopoddtnon yivetal pe evaAAaocadpevo pelua ToU orolou n évtaon JeL-
WVETAL apya Kat péxpl va undeviobel e tn BorBela pubIoTIKAG avTioTtdoews. H akpiBela
TWV UETPNOEWV E HETAOXNUATIOTES evtdoews e€aptdral and ta oPAAUATA TWV PETA-
OXNMATIOTWV Kal arnd Tnv akpiBela Twv opyavwy (T.X. AUMEPOUETPWY) TIoU cuvepyAlo-
vtal pe autov. Onwg ta épyava PETProews €TOL KAl Ol LETATYNMATIOTEG KATATACTOVTAL
and Vv aroyn Tou UeyE6oug Twv OPAAUATWY TOUG O KAtnyopleg. Zuvnbwg amd Toug
dldpopoug Kavoviopoug mpoBAEnovtal KAACEIG Yld TOUG METAOXNMUATIOTEG EVIATEWS
0,1-0,2-0,5-1kat 3.

H ekhoyn] Tou petaoxnuatiotr) yiverar avdhoya pe Tnv akplpny pETpnon mnou embu-
pouUpe. Meta&U Tng KATNyopiag UETAOXNATIOTH TIOU EXOME EKAEEEL YA LETENON KAl TOU
0PYAVOU UETPNOEWG TIOU Ba XPNOLUIOTIO|COUE T€ QUTT), TIPETEL va UTIAPXEL avTloToLXia
arnd v arnoyn g TA&ewg LEYEBOUG TPAAUATWY.
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'

)
4

R R
0 0
(2X. 7.43) Z0vdeon QUITEPOUETPOU (2X. 7.44) Z0vdeon ninviou evtdoews
0€ KUKAwUQ UE UETAOXNUA- UovopaaotkoU BatTOUETPOU O
TLoTH eVTdoews KUKAWUQ UEOW UETAOXNUATIOTH

Ta otowxela kaBopLouoU TwV HETAOYNMATIOTWY eVTACEWG eival Ta €ENG:

a) Evrdoeig ovopaoTiKwv peupdTwy (Mpwtelov Kat deutepelov). Eivat autég rou ypdgpo-
VIAL 0NV TIVOKI{Sa TOU ETAOXNMATLOTY KAl avagEPOVTAL OTNV KAVOVIKY] TOU Asttoupylia.

B) OvopaoTikn Tdon. Eival aut rmou ypd@etal otnyv Tivakida Tou PETAOXNMATIOTH Kal
avaggpetal otnv TAon Tou SIKTUOU OTO OToio Umopel va XpnooroinBel xwpig kivouvo.

Y) Em@dption. Eival n ouvBetn avtiotaon mou éxel ouvdebel oTo deutepelov TOU Le-
TAOXNMATLOTH).

0) OvopaoTikg em@oprTion. Eival n Ty oe Qu g empopTioewg Mou ypdpeTal oTnv
TVaKIda Tou PeTaonuUatioTr. MN€pa and autr) TV Tiur Ta CPAAIATA LUETPHOEWS TOU
METAOXNMATIOTY Yivovtal peyalltepa.

€) OvopaoTiKA 10XUG. Eival To yivouevo Tou TETPaywvou Tng evtAoews TOU OVOUAOTL-
KoU peluatog oTo JeuTePEUOV TOU UETAOXNMATIOTY e TN oUuveeTtn avtiotaon tng
OVOMAOTIKNG eMPpopTioewq. H ovouaoTikr) oxug ekppdletat oe VA (BoAtaumep). Opt-
OMEVOL KOTAOKEUAOTEG UETAOXNMATIOTWY TNV ArOKAAOUV OVOUACTTIKY) ETILPOPTLON.

ot) OvopaoTIKA oxéon peTagopdq. Eivat o Adyog g evtdoswg ToU OVOUAOTIKOU TIPW-
TEUOVTOG PEUNATOQG [E TNV EVIAOT TOU OVOUAOTIKOU deuTePEUOVTOG PEUUATOG.

0) OvopaoTikn ouxvoTnta. Eival autr rou ypdgetal otnv nivakida Tou HeTaoxnUaTiotr
KAl AQVTIOTOLXE( OTNV KAVOVIKY) TOU AglToupyia.

n) ZuvreAeoTng unepevTAoew . Eival To moOAamnAAolo NG evidoews TOU OVOUATTIKOU
MPWTEUOVTOG PEUPATOG, YIA TO OToi0 TO OPAAUA TNG EVIACEWS TOU PEUUATOC dev
Eenepvd 10 10%, dtav oto deutePeUoV TOU PETAOXNUATLOTH €XEl ouvdeBEel N ovoua-
OTIKN} ETUPOPTION.

0) OgppIKO oplakd peupa. Eival n u€ylotn Tiur) TNG eVOEIKVUOUEVNG TIUAG TNG EVTACEWG
TOU pelaTog, Tou Uropel va urootel yia 1 deuTePOAETTTO TO MPWTEUOV TUALYHA TOU
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MeTaoxnuatiotr) Xxwpiq BAGRN. Av AdBope urtdyn 4tin oplakn Beppokpacia Tou TUAyUaTog
elval 200° C, To Beppikd oplakd peuua urtoAoyietal ue HEYAAN TIPOCEYYLOT ard Tn OxXEoN;:

| ~180-S
® 1000

o€ kA (KINoaurép 1} XI\Lddeg apmep), Orou S n dlatoun Tou MPWTEUOVTOG TUAYUaTOog 08
mm (TETPAYWVIKA XINlOOTA).

1) Auvapiko opiakd peUpa. Eival n uéylotn otyuiaia évraon Tou NAeKTplkoU peUuaTog,
Tou urnopei va unoaotel xwpig BAARN To MpwTtelov TUALYUA TOU HETAOXNUATIOTH He Bpa-
XUKUKAWEVO TO deuTtepeUov.
B) MeTaoxnuaTioTéG TAOEWG.

2710 (oxnua 7.45) gaivovtal Sldpopol TUTOL JETAOXNMUATIOTWY TACEWG.

S ""“Tﬁ

(2X. 7.45)
Aldpopot M/Z uetprioews tdoews

CY

To mpwTteloVv TWV HETAOXNMATIOTWY TAoswV ouvdgeTal TTAPAAMNAA e TO KUKAWLA TOU
oroiou B€\oupE va PETPY)OOUE TNV TAON.

2710 deuTePEUOV UMOPOUUE va OUVOETOE TO BOATOUETPO (OX. 7.46). EKTOg amd 1o BoA-
TOUETPO PMOPOULE VA CUVOECONE KAl AANNa dpyava, Tiou BENOE va TA MPOOTATEUCOE
and tnv YnAn 1don diktuou OTo omoio péEnel va ouvdebouyv, Onwg To MNvio TACEWS TWV
BattopETpwy (OX. 7.47).

Zuvnbwg, oe eykaTtaoTAoelg SIKTUWV EVEPYELAG N TIEPLOXT) METPNOEWG TwWV BOATOUE-
TPWV TIOU CUVOEOVTAL OTOUG HETAOXNMATIOTEG TAoewg eivat 0 = 110V 1} 0 + 100V.

I___I

MT
TA0EWq
R
0 0

(2X.7.46) Z0vdeon BoAtduetpou o€ (2X. 7.47) Zuvdeon ninviou Tdoews Kat rnviou
KUKAWUQ UE UETAOXNUATL- evtdoews BatTtUETOOU O€ KUKAwUA
ot} TAoEWg. UE QVTIOTOLXOUG UETAOXNUATIOTEG.
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Ol HETAOXNUATIOTEG TACEWG O€ TEPITTTWON BPAXUKUKAWMATOG OTO deuTEPEUOV KUKAW-
MdA Toug avamtuooouv Bepuokpacia mou eival mbavd va toug kataoTtpePel. N autd ou-
vnoBifetal oTto deuTEPEUOV KUKAWUA TOU UETACXNMATIOTH va ToroBeToUuE aoPpAAELa YA
TNV Mpootacia Tou and BPaxuKUKAwUA.

2UvnOwg Ol JETAOYXNMATIOTEG TAoEWG, avAloya e TNV akpiBeld toug eival KAdoewv
0,1-0,2-0,5-1 kaL 3.

Ta otoixela kaboplopoU TwV HETAOYXNMATIOTWY TAoswg ival Ta €ENG:

a) OvopaoTikEg TdoeIg (MPWTEUOUOEG Kal deuTEPEUoUOEG). Eival autég rou ypdpovtal
OTNV TIVaKi(da ToU PETAOXNUATLOTH KAl AvapEPOVTAlL OTNV KAVOVLKA ToU Aeltoupyia.

B) OvopaoTikn 10XUG. Eival n gpawvduevn oxug rou ekppdletal os VA (BoAtaumép) kat
ypdgetal otnv mvakida tou petaoxnuatioty. O PYETAOXNMATIOTNG UMopPEl va popTl-
otel uéxpl TNV 1oXU auth xwpig va Eenepdoel Ta oPAAUaTa AelToupyiag Twv PETAOXN-
MATIOTWV OTNV KATnyopia Twv onoilwv avrKel.

Y) OvopaoTiki ox€on perapopdq. Eival o Adyog tng ovouaoTikig ipwTeloucag TAoe-
WG TPOG TNV OVOPAOCTIKA deutepelouca TAOM.

0) OvopaoTiki ouxvoeTnta. Eival autr) nmou ypd@eetal otnyv mvakida Tou HETATYXNUATLIOTY
KL QVTLOTOLXEl TNV KAVOVIKY) TOU Aettoupyia.

€) Op1akn 10XUG peTaoXnuaATIoTIKA. Eival autr) mou ypdgetal otnv mivakida Tou UeTa-

OXNMATLOTY) KAl aQvTIOTOLXEl 0T PEYLOTN POPTION Tou XWwpIg va Eemepaotel n uéylotn
ETUTPETOMEVT TIUN} TNG BEPUOKPACIAG TOU PETAOXNUATLOTH.

B: MPAKTIKO MEPOZ

a) AmapaitnTa dpyava, CUCKEUEG Kal EEAPTHHATA TTOU AmMaITOUVTAI YIa TNV EKTEAEOT)
NG doknong.

1. Aldpopol TUTOL JETATXNMUATIOTWY ETPIOEWV.
2. BoAtdpuetpo A.C.
3. Aurtepdpetpo 0-5A A.C.

B) ExTtéAeon epyaciag

1. AvayvwplioTte Toug dldPopouq HETATXNMATIOTEG, TTou Ba cag SWOooUV OTO EPYATTHPLO.
Mpoodlopiote Ta oToLKeia KABOPIOUOU TOUG KAl ONUEIWOTE TA OTO TETPASLO 0ag.

2. a) Me ) Bor|bela HETAOXNMUATIOTWY €VIACEWS TOU TUTIOU TIOU (aiveTal OTo (OXNua

7.42),UeTPNOTE TNV €VIAON TOU NAEKTPIKOU PeUUATOG €vVOQ KUKAWUATOG, TIou Ba
oag unodei&el 0 kKaBnynTg OTo EPYATTNPLO, XWPIQ va SlakAYETE TN Aettoupyia Tou.
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B) AlakoyTe TN Aettoupyia Tou mapandavw KUKAWUATOG. AIGAEETE yia TNV MEPITTTWON TO
KAQTAANAO auUMeEPOUETPO KAl TOV AVTIOTOLXO UETAOXNUATIOTH evTACEWS. ZUVOETTE
OTO KUKAWWA (oY. 7.43). MeTprioTe TNV €vtacn Tou NAEKTPIKOU PEUNATOG TOU KUKAW-
MATOG Kal SlATUMWOTE TIG APATNPENOELG KAl TA CUPINEPATUATA oTo TETPAdId 0ag.

MNPOZOXH: ZTnVv mepinmTwon 1mou TPOKEITAl va HETPROETE UYPNAR Tdon mdvw amé 110V
0a TpEmel OMWOBNTIOTE KATA TI§ HETPHOEIG 0AG VA TTAPEUPIOKETAI UTTEUBUVOG KaOn-

ynmis.

3. a) Me mn Bonbela evdg peETAOXNMATIOTH) TACEWS (OX. 7.46) Kal evOG BOATOUETPOU LE
neploxn pnetproewg 0-110V, nmou 6a cag doBel 0TO EPYAOTrPLO, ETPNOTE TNV TACN
NAeKTPIKOU JIKTUOU TL.X. 380 V.

B) Tnv idwa tdon (380 V) petpriote TV art’ eubeiag e To KATAAMNAO BOATOUETPO. ZU-
YKpiveTE TO amoTtéAeopa e ekelvo TNG MapaypdPou (a) Kal ONPELTTE TIG TIapaTn-
PNOEIg 0ag OTO TETPAdIO.

. AZIOANOINHzH

2710 TEA0G AuTg TNG AoKNONG MPEMEL va avayvwpilete Kal va elote ikavol va:

1. AlOKPIVETE TOUG PETAOXNUATIOTEG TAOEWG KAl TIG OVOUAOTIKEG TAOEIG MPWTEUOUTEQ
Kal OeuTePEUOUOEG.

2. AlaKPIVETE TOUG PETAOXNUATIOTEG EVTATEWG KAl TAOEWG KABWG KAl TIG OVOUAOTIKEG
ouxvoTNTEG TAOELG KAl LOXUG.

3. AvayvwpileTte TO 0pLaKO peUa KAl TNV OVOUAOCTIKA OXE0M METAPOPAG.
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‘Acknon 29

YMNOAOIIZMOZ IZXYOZ 2TO E.P.
METPHZH IZXYOZ ZE MONO®AZIKH KATANAAQZH ME BATTOMETPO

A. OEQPHTIKO MEPOZ

Cevika.

‘Otav ota dkpa pag povopaactkng katavaAwoewq (K) emkpartel tdon U kat n kata-
vAAwon anoppodd arnd To NAEKTPIKO SIKTUO TIoU TNV TPOoPodoTel €vraon nAekTPIKOU
peuuarog |, téte ta Tpia €idn ™G 1WOXUOG TNG KaTtavaAwoewg urtoAoyifovtat amd TG na-
PAKATW OXETELG:

Mpayuatikr .oxug P=U-lI-ouvp oge W (BdtT)
®awdpuevn oxug P,= U:l og VA (BoAtaumep)
Aepyn oxug P,=U-Imu¢ oe VAR (Bap)

‘Omou: ouv eival 0 CUVTEAEOTNG LOXUOG TOU KATAVAAWTM).
Ano Tiq mapandvw oxECELG TIPOKUTTITEL OTL:

H npayuatikr 1oxug P elval autr) mou anoppogdtat arnd Tov katavalwth. H ¢pawvéuevn
loxug P, eivat To HETPO TNG ONKAG POPTIOEWG TOU NAEKTPIKOU SIKTUOU TIOU TPOPOSOTE(
TOV KATavaAwTr) Kal kataveépetal oe dUo pepn. To €va HEPOG TNG LoXUOG AuTrig avTloTOol-
Xel otnv npaypatikn Woxu P kat To Ao pgpog otnv depyn oxu P,. H depyn oxug dev
TPOKaAel anwAeleg al\A kat dev MAPEXEL KaUd wPeAela. AvtiBeta PopTiCel TIG NAeKTPL-
KEQ YPAUUEG Kal Tnv inyn EP (yevvntpla).

‘EMpeCa UMTOPOUE va UETPOOUE TIG LoXUG HOVOPACIKOU KATavaAwTr] Ue €va BoATO-
METPO, €va QUMEPOPETPO KAl VA GUVNUITOVOUETPO (Opyavo TIoU PETPAEL TO CUVTEAEDTT)
loxuog).

B) Mérpnon mpaypaTikig 10XU0G ue BATTOPETPO.

Tnv npayuatiki 1oxU evog PovopaaoikoU KATavaAwTtr PMopoUpe va Tn PETPO0UE
ar’euBeiag pe éva nAektpoduvauikd 1 enaywylkd Battduetpo. O tUnog Tou opydvou,
orolodNMoTe Kat av eival, PEPeL TEOTEPIG AKPOJEKTEG: dUO Yla TO TNVIo evtAoewg TOU
Kat dUo yla To Tnvio Tdoswg.

To mnvio evtdoewq ouvdEeTal TAVTOTE O€ OelPA [E TOV KATAVAAWT Kat dlappgeTal anod
TNV €vtaon ToU NAEKTPIKOU PEUPATOG TIOU anoppodd amnd Tto JIKTUO TPOPOSOTHOEWG
TOU.

To mnvio Tdoewg ouvdéeTal MAVTOTE TIAPANNAQ UE TOV KATavaAwTr] Kat dlappgetal
and €vraon NAEKTPLIKOU peuaTog avaAoyn Ue tnv Tdon Aettoupyiag tou (0x.8.1).
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FanY
. . b= )
Mnvio eviacewg C Mnvio Tdoewg

(xovtpo oupua) «—— (Aemtéoupua)
AxPODEKTEG : 00 :
opydvoy ——=- ¢ = =|- - <
R ¢ o]
T . K Karavahwtrq
0 0

(5x.8.1)

‘Otav n 1don 1 n NAeKTPIKNA €vtaon Tou SIKTUOU 1] kat ot dUOo padi mepvAve TIG OVOUAOTL-
KEQ TIMEG TNG AetToupyiag Tou opydvou (CUVNOIOUEVEG OVOUAOTIKEG TIMEG TINVIWV TACEWG
Kal evtdoewq BattopeTpou 500V kat 5A avtiotoixa), Téte ) oUvdeom Tou BATTOUETPOU OTO
NAEKTPLKO S(KTUO TPAYUATOMOLETAL MECW UETATYNMATIOTWY EVIACEWG KAl TATEwS (0X 8.2).

Ma Toug METAOXNUATIOTEG auTouqg
gxoupe avagepBel oe Tponyoupevn
doknon.

TNV MEPIMTWON auTr) MPETEL vVa TIPO-
O8EOULE TIG OUVOEDELG TWV AKPOJE-
KTWV TOU PBATTOUETPOU ME EKElVOUQ
TWV METAOYNUATIOTWY HETPNOEWG.
M/T ' M/T Ev3elkTikd onpeia oToug akpodEKTEQ
TA0EWG ———s- <+ EVIA0EWG TWV opyAvwv delXxvouv TNV KATAAAn-

§ LT\; } An avtioTolia otn ouvdeon Touq.

R o 0
FelYmon K

0 0

L——'

(2x 8.2)
2U0vdean Uovopaaotkou BattOUETPOU UEow ueTaoxnuatiotwy (M/T) tdoews kat evidoewy

B

g
| 0O

[ * 0

5 (5x 8.3)
Aldpopeg ouvdETUOAOYIEG BOATOUETPWY QUITELOUETOWY
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Mé£Ttpnon Tng 10XU0G

a) Av 0 KaTavaAwTrg Tou omoiou BEAouEe va HETPIOOUE TNV LoXU elval kaBapd enayw-
YIKOG 1] XwPenNTIKOG, dnAadr) €xel To cuvp =0, dev TIPETEL VA XPNOLUOTIO|TOLE EMAYW-
YIKO BaTTOUETPO, YiaTi dev Ba €xoupe €vOELEN Tou opydvou. AuTd opeileTal 0To OTL N
Kivntrpla porr Tou diokou Tou Kivel To delktn Tou opydvou eival undév Kal ETMOUEVWG
0 diokog pével akivnTog.

B) Mevikd ta Battduetpa E.P. petpdve tnv 1oxU nou eivat avaloyn pe tnv tdon U, tnv nAe-
KTPIKN évtaon | kalt To ouvep Tou KatavaAwth. YIIApXeL mepimTwon, dtav To Guvp €xEl
TIOAU MIKPY] TIN), N LoXUG Ttou HETPAE va BploKeTal Héoa aTnV MEPLOXT) LETPHOEWG TOU
opydvou, aA\d n TAon Kal N €vtaon ToU KaTavaAwTr va €xouv iepAeL TN JEYLOTN ETTL-
TPEMOUEVN TIUN AelTOUPYIag Twv MNviny TAoEwg Kal evidoews Tou opydvou. ' autd
KplveTal oKOTIUO OTIG METPNOELG, VA EKAEyovTal TA BATTOPETPA OXL e BAoN TNV avape-
VOLIEV TIPAYUATIKA LoXU TOU KATAVAAWTT), AAAA TNV avapevOuevn Gavopevn Loxu Tou.

Y) M€tpnon gawvouevng Lloxuog P, pue BOATOUETPO KAl AUMEPOUETPO.
H p€tpnon g pawvouevng toxuog PO evdg katavalwtr (K) elval éupeon kat yivetal pe
BOATOMETPO Kal aurePOPETPO. O UMOAOYIOUAG TNG YEVIKA YiveTal arnd To YIVOUEVO TwV
evdelEewv Twv opyavwyv oupgpwva e T oxgon: P,=U - | (oe VA) (o 8.3).

20vdeon perpnt VAR HEOW PETAOXNHATIOTH EVTACEWG KAl TACEWG.

0) Métpnon tng depyng oxuog pe petpntr VAR.H ouvnbéotepn HEBODOG UETPNIOEWS
™G depyng oxuog P, eival pe nAektpoduvauikd opyavo, dnAadr) pe to petpntm VAR.
O perpnmg VAR ocuvdéetal art’ eubeiag oto nAEKTPIKO SIKTUO 1) HECW PETAOXNMUATL-
OTWV evTAoewS Kal TACEWG.

O_i B e R
= =

(5. 8.4)

Alapépel anod To ovoPaoikd BATTOPETPO OTO OTL TO CUCTNUA TOU TiNViou TAoewg €XEL O€
oelpd nnvio L kat £Totn 1don tpopodotrioewg Tou Ba Bpioketal o paaoikr| anokAon 90° and
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TNV TAoM ToUu NAEKTPIKOU JIKTUOU TPpopodotioewg Tou kKatavalwth (K).

Avdloya pe TO €idog
TOU (opTiou Tou Kata-
VOAWTA Ol Tapandvw
METPNOEIG TV LoXUWV
(P, P, kat P, eraAn-
Bevovtal dlavuopaTiKA

|P¢

1

: ouwv p<1
1

1

1

Pu = ."P: —Pz Pq

(ox. 8.5).
P Quiké goprio
— _
5> ow o =1 (2x. 8.5)
. P=Py Pa=0 Alavuouatikn enainBeu-
) on loxuwv

B: NPAKTIKO MEPOZ
a) Opyava mou amaiTouvTal yia TNV EKTEAEON TG AOKNONG:
Movo@paaotkr) KatavaAwon pe guve diagopo tou 1 kat tou 0

Movogpaotkd BattopeTpa (HAeKTpoSUVapLKO/EMayWYLKO).
MEOoALPETIKA UETAOXNUATIOTEG TAONG Kal €vtaong
BoAtdpetpo A.C

Aurepdpuetpo A.C

Metpntrg depyng oxuog (VAR).

B) EkTéAeon epyaciag

1. Avayvwpl(oTe TI§ KATAVOAWOELG KAl TA XAPAKTNPLOTIKA TWV 0pyAvwy, Tiou 6a Xpnaoluo-
TIOIAOETE yla TN HETPNON TNG LoxUog TouG.

2. Mpayuatorowrjote Tn ouvdeooAoyia Tou oxrpatog 8.1 1) 8.2 kal UETPNOTE TNV MPAy-
MaTIKN LoXU TV KAaTavaAwTwy TIou 8a oag dobouv oto epyaatriplo. Ta anoteAéouara
TWV PETPNOEWV ONUEIWOTE TA OTOV THVAKA ArOTEAEOUATWY .

MINAKAZ ANOTEAEZMATQN |

MEPINTQZH 1 | MEPINTQ2H 2

P U | U ! P, | P
W) | V) (A) V) (A) | (VA) | (VAR)

EIAOZ ®OPTIOY

—_—

Quikd kabapod

Me XwpENTIKY) cuunepLpopd

Me enaywy1kr) CUMIePIpoPA

a h~h WO DN
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3. Me Toug BloUg KaTavaAWTESG TNG ACKNOEWG 2 TIPAYATOTOWNOTE TIG OUVOETIOAOYIEQ
Tou oxnuatog 8.3 (a, B, vy, 8) KaL peTprioTte TNV TAON KAl TNV €vIaon TOU NAEKTPIKOU
peuuaTog dLadoxIKA.

4. Ano TG ev3e(Eelg TOU BOATOPETPOU KAl TOU QUIMEPOUETPOU JIKALOAOYNOTE TN PAVOLE-
vn oxu P, and ) oxéon P,=U-l. Znuewote Ta anoteA€ouaTa TwV PETPIOEWY KAl TWV
UTTOAOYLOUWVY 000G OTIG QVTIOTOLXEG OTHAEG TOU THiVaKA ATTOTEAECOUATWY TNG ACKNOEWG 2.

5. Metpriote v depyn oxU P, Twv kaTavaAwoewyv TNG aoKroewg 2 ye tn Bor|bela tou
petpnt VAR, nou 6a cag d06el oTo epyactrplo (ox. 8.4). H ouvdeon twv nnviwv td-
OEWG KAl EVTATEWG TOU PETPNTA YivETal KAl XWPIG TNV MAPEUBOAT] TwV AVTIOTOIXWV E-
TAOXNMATIOTWV PETPNOEWS (AV TO ETUTPEMOUV Ol TACELG KAl OL EVIATELG TWV POPTIWV).

6. ZNUEWOTE TA AMOTEAECUATA TWV HETPN)OEWV 0AG OTNV avtioTolxn OTrAn tou (dlou
nivaka anoteAeoUATWY TWV TIPONYOUNEVWY AOKNTEWV.

7. ZUYKPIVETE TA AQMOTEAECUATA TWV METPNOEWV TWV TIPONYOUUEVWV ACKTEWV.

8. Mpaypatorowmote TN dlAVUOUATIKA eMAAriBeuon yia KABe @opTio kal SlaTunwoTe TIQ
TaPATNPENOELG KAl Ta guunepdouatd ocag oto TeTPAdlo.

9. Me éva enaywylkd BATTOUETPO UETPNOTE TNV LOXU KATavaAwTwy, oL ornoiot Ba oag do-
Bouv 0TO EPYaOTNPLO Kal oL ortoiol €xouv ouvp <0,3. Tnv LIoxU TwV Blwv KATAVOAWTWY
METPNOTE TNV HE €va NAEKTPOSUVAUIKO BATTOUETPO KAl OUYKPIVETE Ta amnoteAéopata
TWV QVTIOTOLXWV UETPNOEWV.

10. AlaTUNWOTE TIG TIAPATNENOELG KAl TA CUUNEPATHATA 0ag OTO TETPAdIO.
. A=ZIOAOINHzH
2710 TEAOG AUTAG TNG AoKNONG TPEMEL va YVwPIleTe Kal va €ioBe Ikavol va:

1. AvayvwpiCete petalu Twv opydAvwy TO NAEKTPOSUVALKO BATTOUETPO Ao TO EMAYWY!L-
KO BATTOUETPO Kal TO Opyavo PETPNONG TG depyng Loxuog (VAR).

2. Metpdte TNV Mpayuatikni kat Tnv dgpyn LloxU TOU KUKAWUATOG.
3. AlaKpPIVETE TIQ TIEPUTTWOELG TIOU XPELAZOVTAL Ol ETATXNMATIOTEG UETPNONG.

4. AlakpiveTe TIG HOVADEG HETPNONG TNG PALVOUEVNG, TNG TIPAYMATIKNG Kal TNG Aepyng
loxuog.

5. YnoAoyiCete and TiG UETPNOELG TNV PAVOUEVT), TIPAYUATIKY Katl dgpyn LoxU.
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AZKHZzH 30

Cevika:

METPHZH HAEKTPIKHZ ENEPTEIAZ

A. OEQPHTIKO MEPOZ

‘Onwg o010 ouvexeg pelpa €TOL KAl OTO EVAANACOOUEVO, N NAEKTPIKY] EVEPYELQ TIOU
anoppo@dral arnod &vav katavalwtr ue otabepr| loxu(P) oe xpdvo (i) eivat: (ox 8.6)

(5x 8.6)

‘Onou: P eival n 1oxUg Tou KatavaAwtn

A=Pt
BvoelEn e =
KaTaVOAWDOEWS Tvdpovag ouvexolg
oe kwh = T
B.EHS
‘ 1kwh=2.400 0TPOPEQ
Tou diokou
Meplotpepdpevog diokog 3
MoAuBdooppayida

katt o xpdvog Aettoupyiag. Av otnv apa-
nAvw ox€on petpdue v loxu oe kW kat
TO XpoOvo oe h, Téte N evépyela Ba eival
oe kWh. Na va YETPNOOUNE TNV NAEKTPL-

Kr] EVEQYELQ TIOU KATAVAAWVEL Jia eykatd-

OTAOM XPENOLUOTIOIOULE, OTIWG EXOUKE AVAPEPEL OE TIPONYOUUEVN AOKNOT, TOUG METPNTEQ
NAEKTPIKNAG EVEPYELAG (1] NAEKTPIKOUG YVWHOVEG). Ol HETPNTEG TIOU XPNOLIOTOOUVTAL OTO
OuUVEXEQ PEUNA Kal TIOU UImopouv va XPenotuoroinbouv Kat 0to eVaAAACTOUEVO peUpQ,
elval o1 Aeyopevol BaTTOPETPIKOI HETPNTEG.

Tnv apxn Aettoupyiag Twv HETPNTWV QUTWV Yvwpioaue og ponyoupeva pabnuara.

Aiokog and
aloupivio

Mnvio
evtdoewg T

|
—

Mayvring pévipog

Mnxaviopég
anapBunm

Kataokeuaotikd poldlouv pe ta
nAektpoduvaukd dpyava. ‘Exouv
duo mninvia evtdoewg (ox. 8.7) mou
elval ouvdepéva oe oelpd Kat aro-
Tehouvtal and Alyeq omelpeg pe
Xovopo ouppua.

Mnvio
evtAoewg

Bonéntikd
mnvio

Tpopoddton 5 U

T
K Katavahwt|q
[

(5x 8.7)
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Méoa amnd autd mepvd 1 €vtaon Tou PEUUATOS KATAVaAWTY) Kat dnpioupyeital €tat éva
MayvnTiko medio. 2to payvnTikd nedio eTa&u Twv duo mnviwv evtdoews BplokeTal To nvio
Tdoewq rou anoteAeital arnd MOANEQ omelpeg Kat Aetttd ouppa. To rmvio Tdoewg elval otepe-
wpévo og évav dEova kat dlappgetal arnd peuua mou eival avaAoyo e TNV TAoN TIoU EPAPO-
Cetal ota dkpa Tou KatavaAwTr). H tpogoddtnon yivetal, Onwg gaivetal Kat 0to oxAuQ, e
Vv napepBoAn pag avriotdoewg oelpdg Ro (ox. 8.7) yia v npootacia tou mmviou Tacew .
And v napandvw cUvdeom Twv Mnviwv dnuoupyeital otpePOUeEVO payvnTiko medio kat n
KIVNTrpLa POTTr) TIoU avarttUooeTal oTo Tnvio Tdoewg eival avdAoyn pe v oxU Tng Kata-
VOAWOEWG. TNV anarroUevn yla Tn AEToupyia Tou PJETPNTY) avatlBguevn por (médnon)
divel To oUOTNUA TOU POVIUOU payvi|mn Je dioko armd aloupivio. O pnxaviopog odovIwTwY
TPOXWV [E ATEPMOVA LETAPEPEL TOV APIOLIO OTPOPWV TOU SIOKOU OTOV arnaplduntr), o oroi-
oG Kataypdgel ar’ eubeiag v katavaAwon oe kWh. Znuelwvope emiong ot oe oepd e
TO Tinvio Tdoewg eival éva pikpd BondnTikd mnvio mou dnuoupyel éva MPOCTOETO UayVvnTIKO
nedio. ‘Etol dnuioupyeital pia mpdobetn otabepr] PO Tou OKoTo €XEL va avTioTadpidel ™
porm Twv TPPRwWV ota €dpava Tou Agova meploTPoPrq. TENOG, TO UIKPO OOEPEVIO ENaCa
F xpnoyevel yia va unv €xoupe mepLoTpo)r] Tou diokou, dtav dev untdpxel PpopTio (évtaon)
KatavaAwoewg. To EAacua EAKETAL ard TO MOVILO PayViTn Kal €T0L 0 lOKOG JEVEL aKIvNTOG.

Enmaywyikoi peTpnTég

OL BatropeTpikol HETPNTEG, OMWG YVWwpPIoaue, Umopouv va xpnaoiuonoinolv Kal oTo
evaA\aooodpuevo pelpa. ANA yla olkoVOUIKOUG AOYouqg OTo eVAANACTOUEVO peUa XPN-
glornolouvTal oxed0V ArOKAELOTIKA Ol EMAYWYIKOL JETPNTEG, TIOU KOOTIouv amnd tnv Ka-
TAOKEUT TOUG KAl TN OUVTPENOT) Toug oAU AtydTepo and Toug BATTOUETPIKOUG.

2TOUG EMAYWYIKOUG METPNTEG EXOUKE €vav NAEKTPONAYVITN TACEWG Kal €vav evtdoe-
WG, TWV OTOlWV Ol TIUPTVEG €XOUV TN dlaudPPWaon TIou paivetal oto (oxrua 8.8).

HAekTpopayviitng tdoewg

Mnxaviopog
anapBun

}E

Yol

==

ZupBoNkr} oxediaon
peTEnT™

f

Tpogoddmon u Katavahwtrig

.

(>x 8.8)

Ta mnvia Twv payvntwv ouvdagovTal 0To KUKAWUA TOU KATAVAAWTT Katd Tov Blo Tpdro
TIOU €X0ULE EENYNOEL OTOUG BATTOUETPIKOUG METENTEG. MeTAEU TwV U0 NAEKTPOUAYVITTWY
Bpioketal o diokog amnd aloupivio. K&Be mnvio dtav dlappéetal and E.P dnuioupyel avdloyo
payvnTiko edio to omnoio di€pxetal arnd To dloKo Tou aAoupviou. Ta payvnTikd autd nedia
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dnuoupyouv oto dioko divoppeuuata. ZTa divoppeluata autd avarrtiooovtal SUVALELS
and Ta payvnTiko nedia Twv onoiwv n porr) otpePng eEaptdrat and Tnv nPEAyUaTIKy .oxU
Tou katavaAwtr P=V-louve.

O apBuodg Twv oTPOPWV TIoU KAvel 0 SIOKOG O OPLOUEVO XPOvo (t) elval avaloyog
TPOG TNV NAEKTPIKY] EVEPYELA TIOU KATAVAAWONKE pPEaa ato xpovo autd. O aplBudg (n)
TWV OTPOPWV Tou JiOKOU TIOU avTloTolxel o KatavAlwon evépyelag ion pe 1kWh, aro-
TeAel TN otaBepd Tou pETPNTN Kal eival ypauuévog otny mivakida tou padl pe ta dA\Aa
otolxeia tou petpnth, T.X Av A1 gival n €vdel&n Tou petpnTty TPty and tnv TpopoddTnom
NG KatavaAwoewg mou eEeTAloUE, Kal A2 n €vOelEr) ToU PETA TNV TPOPOSATNON NG
KATAVOAWOEWS YA OPLOUEVO XPOVO (t), N evépyela TIOU KATAVAAWONKE OTO XPOVO autd
divetal amnd ) ox€on:

A=A2-A1

B. MPAKTIKO MEPOX
a) Amaitoupeva Opyava OUOKEUEG Kal UAIKA yia TNV EKTEAEOT TNG AOKNONG

Mnyn Tpopoddtnong 220V D.C 500W
Mnyn Tpopoddtnong 220V A.C 500W
Auxvieg mupaktwoewg: 5 Auxvieg: 220V, 100W.
Aurtepopuetpo AC-DC ue ikavdtnTa pETpnong HEXEL 5A.
BoAtdpetpo AC-DC pe ikavétnta pétpnong 250V.
Battduetpo pe ikavotnta puérpnong 1000W.
Battopetpikdg petpnmge
Enaywyikdg petpnq
Xpovouetpo akpiBeiagq.
. Mwvakida cuvdeTUOAOYIWV TWV OPYAVWYV CUCKEUWV KAl UALKWV.
. 'Evag KatavaAwTrg UE OUVTEAEDTT] LOXUOG UIKPATEPO TNG MOVADAG.

©CONDOTAWN =

— —
- O

Mpoooxn:

H doknon pmopei va exteAeoBei kai pe ny€g A.C, BoATopeTpo A.C, apmepopueTpo A.C
Kai peTpnTr NAEKTPIKAG evépyeiag AC (HovoPaoikd) Kal HE KaTavaAwTH WHIKAG avTi-
oTaong, yia Tn cupmApwon Tou mivaka (1).

B) EkTéAeon epyaciag
1. AvayvwpioTe Ta OToLKEla TWV LETPNTWV eVEPYELAG TIoU Ba oag doBouv OTO EPYATTN)PLO:

® TUMogG peTpnTn

® ApIBUOG petpn)

® Eidoq peuuarog

® AplBudg pdoewv

® Tdon petpnt)

e ‘Evtaon petpnm

® >uxvotnTa Aettoupyiag

® >1aBepd petpntn] (OTPOPEG/Kwh).
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MINAKAZ I.

2Tolxela 10G METPNTNG | 20Q METPNTNAS
Tunog petpnm
Ap1BuoGg peTpnT
Eidog peuuarog

Ap1Budg pdoswy
Tdon (V)
‘Evtaon (A)

2uxvotnra (Hz)
2tabepd (otp/kWh)

2. MpayuatorowoTe T ouvOEOUOAOYI(a TOU KUKAWUATOG YIa VA UETPNOETE TNV KATAVA-
NOKOpEeVN evépyela TomoBeTwvTag dladoxIkd €va, dUo, TPELG, TETOEPLG AUXVIEG KAl |ie-
TPNOTE TNV KATAVAAIOKOUEVT EVEPYELA XPNOLOTOLWVTAG BATTOUETPO KAl XPOVOUETPO
(ox 8.9) kau (ox. 8.10).

()
~ A
® 008 ®
Xpovopetpo A
‘.,6/c . B
(x.8.9)
w
N\, .
© 12|% @
Xpovéperpo - A
aﬁ/c B
(x.8.10)

3. EnavaAdparte Tig mponyoUlevES ETPTOELG XPNOLOTIOWVTAG AVAAOYO ETPNTH EVEP-
YELQG.
4. ZuvdEaeTe OTO KUKAWMA KATAVAAWOT UE OUVTEAEDTN LOXUOG UIKPOTEPO TNG HovAdag

KAl JETPTOTE TNV KATAVAAOKOUEVN LoXU XPNOIOTIOIWVTAG BOATOUETPO, AUMEPOUETPO
Kal xpovouetpo (ox 8.11)
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10
10

&

=

(5. 8.11)

5. Emavaldpate Tiq HETPNOELG XPNOOTIOWOVTAG TWPA UETPENTH NAEKTPIKNG EVEPYELAG,
yla ) HETPNOT TNG KatavaAlokOpevng evépyelag. Kataxwplote Ta anoteAéopata Twv
METPNOEWV KAl TWV UTIOAOYLIONWY TWV AOKACEWV 4 KAl 5 OTOV TivaKa anoTteAETUATWY.
Tig dlapopég mou Ba napatneroste (Nt ote and Tov urneubuvo KabnynTtr va oag Tiq

eEnynoel.
MINAKAZ II. MINAKAZ lil.
V| 1A | tmin) | th) | AWh) | AKWh) A, (KWh) | A, (KWh) | Z(0Tp) |c (oTp/kWh) | A, - A, (KWh) [S/c(kWh)
R,
PW) | tmin) | t(h) | A(Wh) | A (kWh) Ry

r. AZIOAOI'HzH

1. EmA€yeTe TOV KATAANANAO LETPNTY) NAEKTPIKNAG EVEPYELQG.

3. YroAoyileTe TNV NAEKTPIKY] EVEPYELQ E BATTOPETPO KAl XPOVOUETPO.

2710 TENOG TNG AOKNONG AUTNG TIPEMEL va YVwPIleTe Kal va glote ikavol va:

2. YrioAoyilete TNV KATAVAAWOT NAEKTPIKNG EVEPYELAG XPNOLOTIOIWVTAG BOATOUETPO,
QUIEPOUETPO KAl XPOVOUETPO.

4. Avayvwpilete tn dlapopd TwV anoTeAETUATWY TIOU A TIPOKUTTTOUV avd KUKAWUQA TIoU
EXEL OUVTEAEDTT] LOXUOG MIKPATEPO TNG MOVADOG Kal PHETPATE TNV NAEKTPIKY) EVEPYELQ
ME BOATOUETPO, AUMEPOUETPO KAl XPOVOUETPO, O OUYKPLON LE TO AMOTEAECUA TIOU
EXETE A0 TN YETPENON UE TO PETPNTNA EVEPYELAG.
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‘Acknon 31
METPHZH TOY ZYNTEAEZTH IZXYOXZ KATANAAQTH

A. OEQPHTIKO MEPOZ
Cevika:

H dueon p€tpnon Tou ouvteAETTr) LOXUOG (OUVQ) evOg LovopaaoikoU katavaAwth (K)
ETUTUYXAVETAL UE TO TUVNUTOVOUETPO. TO OUVNUITOVOUETPO elval éva Povopaoikd duva-
MOMETPIKO dpyavo (o 8.12)

1

0.9 09
0.8 0.8
Enaywykd |xwentikd
0.7 0.7

R -0
K (5x 8.12)
0 © ZUVNUITOVOUETPO YIa
LOVOQPAOIKY UETPNOT).

1 kat 2: Akivnta nmvia evidoewg, 3 Kal 4: Alaotaupwpéva tmnvia Taoewg (Kvntd ouotn-
pa). To ouve PnopoUle va TO UTIOAOYIOOUE UE EUETES METPNOELG UE Eva BATTOUETPO,
‘€va aurepOUETPO kal Eva BoAToueTpo (0. 8.13).

(5x. 8.13).
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Av: P=U-l-ouvp (W): 'EvdelEn BattopeTpou
(A): 'EvOelEn aumePOETPOU
U (V): 'Evdel&n BoATdpeTPOU
P

TéTE: OUVP = ——
U-l

B. MPAKTIKO MEPOX
a) ArrapaiTnTa 6pyava Kai GUOKEUEG TTOU ATraiTouvTal yia Tnv EKTEAEON TG AOKNONG:

BoAtdpetpo A.C.

Aurtepduetpo A.C

Battéuerpo

2UVNULTOVOUETPO (CUV))

AldTagn KatavaAwTikoU e cUVOETO POPTIO EMAYWYIKS KAl XWENTLKO.

B) EkTéAeon epyaciag

1.a) Mpaypatonomote TN ouvOECHOAOYIQ TOU (OXNMATOG 8.12) e TO CUVNUTOVOUETPO
mou Ba ogag d0bel oTO EpyaoTrpLo.

21 6€on tou katavalwtn] (K) cuvdEaTe TPWTA €va WUIKO POPTIO KAl PETPTOTE TO OU-
vieAeoTn] loxUog Tou. Tnv Bla p€rpnon npayuatornomote yia €va ¢opTio (R, L) kal €va
poprtio (R, C).

1.8) InuewaoTe oTo TETPAdIO 0AG TA AMOTEAEOUATA TWV UETPNOEWV Kal SIATUTIWOTE TIQ
TapaTnEroelg o0ag.

2) Mpayuatorolrote TN ouvdeauoAoyia Tou (oxuatog 8.13) ue ta dpyava (BattoueTPO,
QUEPOUETPO, BOATOUETPO) TIoU Ba cag doBoUv OTO EPYACTNPLO. ZNUELWOTE TIG EVOEI-
Eelg Twv opyavav (W), (U), (1) yia kaBe katavaAwtr TNG acknoewg 1. And tn oxgon:

ouvep = ——
uU-l

urtoAoyioTe yla kdBe TePITTTwOon TO OUVTEAEDTY] LOXUOG KAl CUYKPIVETE TA AMOTEAETA-
TA TWV UTTOAOYLIOPWVY 0ag HE TIG eVOEl&EELq TOU OUVNUTOVOUETPOU TNG AOKNoewg 1.

3.0) MNpaypatonomroTe TIG METPNOEIG TNG ACKNOEWG 2 OUVOEOVTAS OTO KUKAWUA TOU
(oxuatog 8.13) To aunePOETPO €101, WOTe va delxvel HOvo TNV €viacon Tou arop-
po@d arnod to diktuo o katavaAwTtnig (K).

3.B) EEnynote oto TeTpddid 0ag To TIoU oPeilovTal oL DLAPOPES EVIEIEEWG TWV OPYAVWV
OTIG METPNOELG AUTEG artd TIG QVTIOTOIXEG TNG ACKNOEWG 2.
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. A=ZIOAOIrHzH
2710 TEAOG TNG AOKNONG AUTNG TPEMEL va YVwPIleTe Kal va €ioBe Ikavol va:

1. ZUVOEETE TO CUVNUITOVOUETPO (OUVQ) OTO KUKAWMA Kal va dlaBAlete To anotéAeoua
g evdeiewg Tou

2. YnoAoy(leTe TO OUVQ UE EUUEDTES UETPNOELQ

3. AlakpiveTe OTE TO POPTIO eival 1) WUIKG, 1) EMAYWYIKO KAl L) XWENTIKO.
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‘Acknon 32
BEATIQZH TOY ZYNTEAEZTH IZXYOZ (ouvgp) HAEKTPIKOY KYKAQMATOZX

A: OEQPHTIKO MEPOZ
Cevika

Ao v nponyouuevn Aoknon yvwpioaue OTL 0 CUVTEAEOTNG LOXUOG VOGS UOVOPACtL-
KoU katavaAwtn divetal and tn oxgon:

_ PAYMATIKA LoXUg(W) _P
Qawvépuevn oxug(w) P,

ouvep

evikd n dlapopd peta&u P kat P, opeileTal otn dlapopd pAcewq HeTagU NG TAOEWS
U ota dkpa Tou KatavaAwTr] Kat TNG evtdoewg Tou NAeKTPIKOU pelpaTog | ou anoppo-
@4 autdg and to diktuo. Mmropel duwg N mapandvw dtapopd va opeiletal otn dlapopd
NG MOPPNG Tou KUpaTtog TG Tdoewq U Kat Tou kUpatog Tng evidoewg | (d€ote pétpn-
on g dlapopdq PAcews Ue TMAAUOYPAPO SIMAAG ETUNG). ZTIG TIPAKTIKEG EPAPHOYEG
evilapEpel n MPWTN TepinTwaor, n dapopd pdoswq U kat | yiati Bewpoupe dvtote
popP®N] TwV KUpdTwy TNG U kat g | wg nuitovoeldn. ©a npénet BERata va onueldaoue oTL
N HOP®N] TOU KUUATOG TNG EVTACEWG TOU NAEKTPIKOU PEUUATOG OPIOUEVWV KATAVAAWOE-
WV arokAivel and Tnv NUITovoeldn Hopen, Onwg cupBaivel oTig AQUIES TwV avopBwTwV
udpPapPYUPOU Kal O€ CUOKEUEG OTIG OTIOIEG TIPAYUATOTIOLETAL NAEKTPIKY) EKPOPTLOT UECW
apawwv agpiwv N HEow Kevou.

OL NAeKTPIKEG EYKATAOTATELG PWTIONOU A KIvrioewg anoteholvtal Kupiwg ard enayw-
YIKA @opTia, OMwg AQUITINPES POOPLOUOU, ETAYWYIKOL KIVNTNPES, UETATYXNMATIOTESG K.ATT.
KAl EMOMEVWG TO ouvQ elval mdvrote UKpOTePO and tn povdada. Ooo pikpdtepog amd
N povada eival 0 ouvteAeaTng LoxUog TO0go UeyalUTepn eival ) depyn OuVIOTWOA TNG
eVIAOEWG TOU NAEKTPLKOU pelaTog Tou katavaAwTth. H mapouaia uPnAnig depyng ouvi-
OTWOAG TOU NAEKTPLIKOU PEUATOG OTO NAEKTPIKO JiKTUO dnuoupyel coBapd AeToupyIkda
npofAuaTa otig eykataotdoelg TG HAektpiknig Etaipeiag (AEH), mou tpogodoTtel Toug
KATAVOAWTEG e NAEKTPIKY] evépyela. Ta rpoBArjuata autd oxetiCovral pe tn dlatrpnon
NG ANATOUEVNG TATEWG avaxwProews (OTov NAEKTPIKS oTABUO Mapaywyng) ) Ing T1d-
oewg agi&ewg (oToug katavaAwTég). Emiong ta pelovektruata Tou XapnAoU oUuVTEAEDTN
LoXU0G TWV NAEKTPLIKWV EYKATAOTATEWY, EMMPEEAZOUV TO KOOTOG KATAOKEUNQ KAl EYKATA-
OTACEWG TWV OTABUWY TTAPAYWYNG, TWV JIKTUWV PETAPOPAG Kat dlavoung g AEH.

‘E0Tw TL.X. OTL €vag HOVOPACIKOG EVAAAAKTNPAG elval KATAOKEUATUEVOG Yia va anodi-
OEL OTOV KATAVAAWT) TPAYMATIKA .oxU P=10.000 W (10kW) ue tdon Aettoupyiag U=220V.
YrnoBgtoue OTL TO POPTIO TOU KaTtavaAwTr eival wuikd, cuvep=1. Emouévwg n €vraon Tou
peUaTOG TIoU aroppoPd o KatavaAwTrg Ba sivat:

___ P 10000W
U-ouvp 220V-1

| = 455A
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Av 1O QopTiO TOU (Blou KaTtavaAwTr Tav enaywylko pe ocuvp=0,6 Ba eixaue:

P 10000W

| = =
U.ouvp 220V-0,6

~758A

AnAadn otn deltepn mepimTwon Ba mpgnel Ta TUAlypata g yevvhtplag va dlappé-
ovtal and NAEKTPIKO pelpa eviAoewsg 66% mepimou PeyaAUTePO and TNV MPWTN Tepi-
mtwon (wukd popTio). Endpevo eival kat ot didpopol dIaKOTTEG Kal CUCKEUEG va eival
kataokeuaougvol yia ta 75,8 A. Ot aywyol Tou SIKTUOU TPOPOSOTIOEWS TOU KATAVAAWTY)
TPETEL va €XOUV HeYaAUTeEPN dlatoun.

A 1a napandvw cuunepaivouue OTL 0 CUVTEAEDTNG LOXUOG TwV JlaPpOpwV KATAVOAW-
TWV TPEnel va MANotddel tn povdda (eAdxiotn anodektn Tiur ouvep=0,85). Autd emTuy-
Xavetal pe t BeAtiwon Tou xapnAou cuvteAeoTr) LoXUOG.

H BeAtiwon tou ouvteAeoTr] 1OXUOG MG MOVOPACIKNG NAEKTPIKAG £YKATAOTACEWG
KATAVOAWTT] L€ EMAYWYIKY) CUUMEPLPOPA TIpayaTomnoLleTal e tn ouvdeon KAatAAnAou
TIUKVWTT) TTapdAANnAa pe autn (ox. 8.14).

R o\
0
c "j_‘l' < . (2x.8.14)
T 2uvdeon nukvwtr) napdAMnia oe
KUKAwpa Aaurtripwy ¢BopLouod.
Pa N |P¢-
|
|
o |
Pu e L A - = : Pf.p‘
|
|
o \° i
e (2x. 8.15)

P, P,, P, 10xUQ eykataotdoews XwpiG oUvOEDN MUKVWT).

P. = depyn toxug nukvwty = U-l, P, P, P, = 10XUG EyKaTaoTAOEWG UETA Tr) OUVOEDT) TOU MTUKVW-
T ouv’'p > ouve.

Ol KATAOKEUAOTEG TIUKVWTWY divouv O€ TIVOKEG TA amapaitnTa oTolxeia e Ta ormoia
elval duvatr) n ekKAoYY] TwV KATAANA®WV TIUKVWTWV YLa TN BEATIWOT TOU OUVTEAEDTT) LOXUOG
KATQVOAWTWY NAEKTPLKAG EVEPYELQG, AVAAOYA IE TN LOPPT) KAL TO (530G TOU POPTIOU TOUG.
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OewpnTiKA N BeATIWO™M TOU CUVTEAEDTT) LOXUOG EVOG EMAYWYIKOU KATAVAAWTY) e OUV-
deaom MuKvwTN gaivetal ato (oxnua 8.15).

B. MPAKTIKO MEPOZ
a) ArrapaitnTa épyava Kai CGUOKEUEG yia TNV EKTEAEON epyaaciag.

Battdpetrpo

Metpnmg aepyng woxug (VAR)
BoAtdéuepo A.C

Aurepdpuetpo A.C

Aldta&n pe olvBeTo Poptio (eEmaywylko)
MUKVWTEG e KATAANAEG XWPNTIKOTNTEG

EkTéAeon epyaciag

1.a) I' @ va petprioete 11§ Wwoxug (P, P,, P,) kaiL To ouvteAeotn 1oXU0OG TOU EMAYWYLKOU
KATavaAwTr), 0 onoiog mpeEmnel va €xel ouvp<0,6 Kal o onoiog 6a oag dobel aTo gp-
yaotnplo, {ntrote va cag dwWaoouv Ta KatdAAnAa épyava.

1.8) ZuvdeauoAoyroTe KATAANNAQ Ta Opyava pe TV KatavAAwor Kal JETPNOTE TNV Tipay-
MATIKY) loXU P, TN @awvdpevn P, Katl TO OUVTEAEDTY] LOXUOG OUV( TNG KATAVOAWOEWG,.

1.y) MpayuaTonowr|ote TIG MAPANAVW HETPNOELS YIa €va EMAaywylKO KATavaAwTr] Tng
dlag Tdoswg Aettoupyiag pe Tov mponyoupevo Kal Tng Blag mpayuaTikig Lloxuog,
aM\d va €xel ouvp>0,6.

1.5) ZnuelwoTe OTO TETPAdIO 0Aag TA AMOTEAEOUATA TWV PETPrioewy. EnMaAnBeluoeTe ta
OlAVUOMATIKA Kal SLATUTIWOTE TIG TIAPATNPENOELg 0ag.

2.0) MpokelpEvou va BEATIWOETE TO CUVTEAEDTT LOXUOG TOU KATAVAAWTH TNG AOKNOEWS
1 guvd€aote 0TO KUKAWUA TOU TIApAAANAQ ToV TIUKVWTH TIou Ba 0ag Swoouv OTOo €p-
yaotnplo.

MNpoooxn: O MUKVWTAG TIPETEl va €Xel TNV id1a Taon AIToupyiag pe Tnv Tdon Tou
KaravaAwTrh.

2.8) Mpaypatomnoote TIG HETPAOELG Yia Tov MPoadloploud Twv P, Py, P, ouve kat P,
onwg otnv doknon 1.

2.Y) ZNUEWWOTE OTO TETPASIO 0Ag TA AMOTEAECUATA TwV PETPrioewy. EMaAnBeluoete 1a
OlAVUOMATIKA, 0€ CUVOUAOHO [E TA AnOTEAECUATA TNG AOKNOEWS 1, KAl dLATUTIWOTE
TIG TAPATNPNOELG OAG.
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HAEKTPOAOTIKO EPITAXTHPIO

. A=IOAOINHzH
2710 TEAOG TNG AOKNONG AUTNG TPEMEL va YVwPIleTe Kal va €ioBe Ikavol va:

1. EEnyelte Tnv enidpaom Tou ouvep e €va £(50Gg KaTavaAwong OTo GoPTIo TNG Mapayw-
YNNG NAEKTPIKNG EVEPYELAG.

2. MNpaypatornoleite TN oUvOEOUOAOY(a UETPNONG TOU CUVNITOVOU Og €va KUKAWA.

3. YrtoAoyileTe TN XwPeNTIKOTNTA TOU TIUKVWTN UE TOV OT0(0 Ba BEATIWOETE TO OUVEY EVOQ
KATAVOAWTT).

4. AvtipeTwniCete TN BeATiwon Tou cuve e GUVBETO XWwPENTIKO POPTIO.
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AZKHZzH 33
ANTIZTAZEIZ OEPMIZTOPZ (THERMISTORS)

A: OEQPHTIKO MEPOZ
Cevika

>e mponyouUpevn Aoknaon yvwpioaue tn PETABOAN TwVv dlaPOpwV aywyitwy UAKWV
pe Tn Bepuokpacia. H petaBoAr) autn eival eEQIPeTIKA PIKPY Yla TA ouvnBlopéva UAL-
KA KAl OTIG TIEPLOTOTEPEG TIEPUTIWOEIS WKWV AVTIOTACEWY, TIOU XPNOLIOTOIOUE OTIq
NAEKTPOTEXVIKEG EQAPMOYEG, BewpouvTal oTabepeg. YIAPXouV OUwG 08 KUKAWUATA OTa
oroia amnarte{tat onuavtiki n auvopeiwon TNG TIUAG AVTIOTACEWV KUPIWG avTIoTATEWY
Tou TapeUBANOVTAL 08 KUKAWUATA QUTOPATOU EAEYXOU UE TIQ METABOAEG TNG Bepo-
Kpaolag. ZTIQ TIEPUTTWOELS QUTEG XPNOLOTIOOUE EIOIKEG AVTIOTACELG e TNV ovopaoia
OepuioTop (Thermistor).

Ta BeppioTop AVAKOUV OTNV KATNYopia Twv NUaywywyV, TIou EXETE YVWPIoEL 0TA Hadn-
pata ZTOIXEIA HAEKTPONIKHZ. To Baoikd xapakInELoTIKO Toug eivat ) peyAaAn petapo-
A1} TNG TWWNAQ TNG avTloTdoewg Toug e T Beppokpacia. Ta BeppioTop xapaktnpifovrat
WG UN YPAUHIKEG avTIOTACEIG. TO XQPAKTNPELOTIKO autwv Ta KaBlotd oAU Xpriolua yla
ToVv €AeYX0 O€ CUOTNATA TIoU AelToupyouv autéuata.

Ta Bepuiotop eival dlatdelg UKpoU PeYEBOUG Kal PUOIKA €XOuV UIKPO BAPOG Kal Ael-
TOUPYOUV KaTdA ToV (B10 TPOTO OTO CUVEXEG KAl OTO EVAANATOONEVO pelua. ZTnV elkéva
(8.16) qaivovtal didpopa €idn Beppiotop. Tig peyalUTePEG EPAPUOYESG EXOUV TA BePpi-
OTOpP HE PEYANO ouvteAeoTr] Beppokpaaiag.

: l (2x 8.16)
Adpopa €idn Bepuiotop

Me autd emITUYXAVETAL N TIUN TWV AVTIOTACEWV QUTWV va AUEOUELWVOVTAL O HEYAAEQ
TIEPLOXESG PUBIONG TNG avtioTaong Toug. Zuvibwg Ta BepUioTOP TIOU XPNOLUOTIOIOUE
€XOUV apvnTIKG ouvteAeoTn] Beppuokpaciag, dnNAadr n avtioTaor) TouG EAATTWVETAL TIOAU
otav au&dvel n Bepuokpacia, evw avtibeta ota BepuioTop e OETIKO OUVTEAEDTY) 1| AVTi-
otaor) Toug au&dvel e T Bepuokpaacia.

270 nMapakdtw (oxnua 8.17) gaivetal n SUVAMLKY XAPAKTNELOTIKA dnAadr) nwg UeTa-
BAAAeTaL n avtioTaon pe Tt Bepuokpacia.
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Ba6buol 6spuokpaociag

Xapaktnplotikn Twv HeTaBoAwy TG avti-
otaong Oepuiotop (B) e OETIKO ouvTEAE-
ot} 6epuokpaciag (PTC)

Ard Ta XapAKINPLOTIKA TOUG Ta BepuioTop XPnotuonolouvtal o€:

KUkhwpa ayyeAiag Eévap&ng nupkaidg
Mupduetpa

OepUIKOUG JLOKOTTTEG

‘Opyava eA€yxou oTabung Kat pong uypwv
AvixveuTéqg dlapuyng agpiwv K.4.

k0=

Me tn BonBela avtiotdoewv Beppiotop, mou cuvdgovtal oe eOIKA KUKAWUATA Urtopou-
HE VA TIPAYUATOTIOINO0ULE ETPTOELG ETABOAWY TNG Beppokpaciag pExpL kat Eva XIALo-
o106 (0,001) evdg Babuou Kehaoiou. O dykog kat To UAIKO evog Bepuiotop kabopifouv To
XPOvo Aettoupyiag tou. ‘Eva pikpd og dyko Bepuiotop Beppuaivetal i xavel Bgpudtnta oe
MIKPOTEPO XPOVO ard €va peydho. Ektdg twv Bepuiotop mou n avrtiotaon petaBdiletal
pe Tn Beppokpaaia €xoupe kat AAoug TUTouG.

a) Ot avtloTtdoelg, TIoU 1 TIUA TOUG METABANAETAL [IE TO PWG OL AeYOUEVESG PWTOAVTIOTA-
oeig (L.D.R.)

B) AvtioTdoelg TIou N Tur) Toug peTaBANAeTal ard tTnv Tdon mnou epapudletal ota Akpa
Toug ta Aeyopeva V.D.R.
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B. MPAKTIKO MEPOX

a) AmaiToupeva opyava Kai UAIKA yia TNV EKTEAEON TG AOKNONG.

1. MNMoAUuETPO avaloyikd kal YneLakd

2. Tpo@oJOoTIKG e pubIlOlEVESG TADELQ

3. H mvakida kat akpodEKTEG yia TIG OUVOECHOAOYIEG TWV KUKAWUATWY
4. Touhdxiotov duo Beppiotop

EkTéAeon epyaciag

1. Na mpayuatomnorjoeTe To KUKAWUA TOU Ox1uaTtogq (8.18) kat va petpnBouv pe wUOUETPO
ol avtiotdoelg Twv R, kat R,, étav Bpioketal ekTog TAoEWS (0 Yuxpn katdotaom).

(5x 8.18)

2. Tpo®OJdO0THOTE TO KUKAWLA TIOU TIPAYMATOTIO|0aTe e TN pubuilduevn tdon ouvexoug
N eval\acodpevou peupartog. Na epappdoete mpwta 1don 40V Kat va petpndouv ape-
owg oL Tdoelq V, kat V, ota dkpa twv R, kat R,.

3. Zuveyiote TNV TPOPOdATNON TOU KUKAWMATOG Yia TIEVTE (5) AeTTd Kal UETA UETPNOTE
néA\L T1ig tdoelg V, kat V,. OAeg oL evdel&elq Twv PETPNOEWY va Kataxwpnoouv atov
akoAoubo mivaka.

MINAKAZ I.

Avtiotaon Apxiky Tdon | Tdon petd 5 Aertd
R1 = V1 = V1 =
R2 = V = V —

2 2

4. 210 ponyouueVo KUKAwUA va avtikataotroete v R, pe €va Bgppiotop. Tpopodo-
TAOTE OTN OUVEXELA TO KUKAWHA pe TAom 20 V kat HETPNOTE TIG TACELG OTA AKPQ TOU
BeppioTop kat NG R,.

5. EmavaAdparte Tig mponyouUpeveg ETPNOELG KATA XPOVIKA dlaotruata ouvexwg 1 - 2-
3 - 4 kai 5 Aerttd and TNV apxikr} ouvdeomn NG TAong peTprioewv. Na kataxwpendouv
oTov eMOUEVO Tiivaka oL eVvOEIEELQ TwV.
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MINAKAZ II.

Xpévog | Taonmnyng =20V | Tdon myng = 50 V
(\erttd) V, V, V, v,

0
0,5
1
1,5
2
2,5

(6) N -NR(¢%)

6. ATOCUVOETE TNV TINYN KAl LETPNOTE QUECWG TNV AvTioTAOT TIoU apouatddel To Bep-
pioTop.

7. Mepyuévete va Kpuwaoel To Bepuiotop (mepimou 10 Aemtd) Kal eMavaauvoEoTe TO KU-
KAwua pe tdon 40V. EmavaldBete Tiq (dleg petprioelg onwg otnv acknon 5. O evdei-
EEIG TWV PETPNOEWYV va KaTtaxwpenbouv oTnv avtioTolyn oTrAn Tou mivaka.

8. Na ermavaAneBei n pé€tpnon g avrliotdoewg Tou BeppioTtop Onwg KAvate otnv AoKN-
on 6 Kabwg kat TNg avtiotdoewg Tou BepuioTop oe Yuxpen katdotaon.

9. Amd TIG METPNOELG TWV 5 Kal 7 TEPUTTWoewY va Xapd&ete ato dlo didypauua Tig du-
VAUIKEG XAPOAKTNPLOTIKEG TOU BePUIOTOP Yia TIG SIAPOPETIKEG TATELG Twv 20V Kat 40V
TPOPODOTATEWG.

r. AZIOAOIr'HzH

270 TENOG QUTNG NG AoKNONG MPEMEL va YVwpPIleTe Kat va eloBe kavoli va:
1. AlakpiveTe Kal va eIAEYETE TO KATAANAO BepuioTop.

2. EmaAnBelete ta Baocikd xapakTnpLoTIKA Twv BepuioTop.

3. YroAoyileTe 1O ouvteAeoTr) Beppokpaciag evog BeppioTtop.

4. AlakpiveTe TNV enidpaon TG EPAPHOCUEVNG TACEWG OTO BeppioTop.

5. Em\€yete amnd TIG OUVAMIKEG XAPAKTNPLOTIKEG TOU BEPUIOTOP TA XAPAKTNPLOTIKA TOU.
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AZKH3ZH 34

o
KPYZTAAAOAIOAOZ N3 ﬂ
MYPITIOY-FEPMANIOY I\ }; -

Yt 1

b Sl

A: OEQPHTIKO MEPOZ
Cevika:

Ot kpuoTaAAodiodol i dnwg ouvnbiCovtal va Aéyovtal diodol, atnpifouv T Aettoupyia
TOUG OTIG IBOTNTEG TWV NHIAYWYWV.

Huaywyol onwg eivat yvwotd amnd 1o pdénua Zroixeia HAekTpovIKAG eival UAIKA, TIOU
n €1dIKr) Toug avtiotaon otn Beppokpaaia Tou MePIBAAOVTOG Kal ol TIUES Toug Bpioko-
vTal HETAEU auTwV TIoU IaPouctdlouV Ol LOVWTEG Kal Ol aywYo.

2e oAU xaunA€g Beppokpacieg Tou mePIBAAOVTOG oL Naywyol eival HovwTIKA UNIKA,
evw og uPnAdtepeg Bepokpaaieg Tou MePIBAAOVTOG Yivovtal aywyol.

Av 0’ éva kaBapd nuaywyo sloaxdel pia pikpr) moodtnta UAIKoU TIPOoUIENG, TOTE N
METABOAN TNG AYWYOTNTAG Tou Ba eival onuavTikr). To ¢pavouevo autd arotelel Bactkd
OTOLXE(O Yla TIG EPAPHOYEG TWV NUIAYWYWV 0T Blopnxavia.

H npoobnkn otoug kabapoug nuiaywyousg UAIKWV (80Tn) divel Tn duvatdtnTta va dnpi-
oupynBouv eAelBepa nAekTpOVLa Kal akivnteg BeTikEG omeg. Otav ta eAelBepa NAEKTPO-
via eival meploodtepa and Tig onég, Ta UAIKA autd Ta Aéue UMIKa Tummou N. ‘Qote ota UAL-
k& tutou N, éxoupe popeilg nAektpdvia kat oreG. Ta nAektpovia eivat oAU meplocdTepa
anod TIG OMEG. ZTNV MEPITTTWON TIOU UE TNV TIPOCTULEN TIPOKUTTTEL TIAELOVOTNTA POPEWY amd
OTéQ Kal petovotTa and nAeKkTPovIa, Ta UNIKA autd Aéyovtal UAIKa Turou P.

Emaen P-N

Eivat duvatd €va kopudtt kabapou nuaywyou, pe KatdAAnAn enegepyaocia evog |e-
pOUG Tou va Yyivel .x. Turou P kat otn guvéxela to urtdAouro tunou N.

To olUvolo Tou eneEepyaopévou koppatiou aroteAel wa emagn P-N. H ernagr) P-N
MapPOouUctAlel IBLOTNTEG TIOU €XOUV TIOAU PEYAAN Onuacia atnv TeXVoAoyia TwV NUIaywywv
(ox. 9.1).

MGy uon oy
Mepudvio - P piddd b G uk l'eppdvio - N

Onée JO+C )+C +**'- “@ @ @ HAextpévia
(@opeic) ...-+\,_+; @ @-®-3@ (opeic)
®-@

) 7 Aiduon nhektpoviwy enapn S
I6v anodektn I6v ot (2. 9.1)
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Eowtepikd nhektpikd
Fepuavio - P __nedio Mepuavio - N

O+0+0+0 : @-@-D-@
+O+O+O+~1— D-®-@
O+0+0+0 | P-@-®-®
+O+O+O+—'-* D-®-@ -

D-@
O+O+O+O @ @D-@-@

EEwtepikd nJ\aKrleo nedio

v Pevpa |
il D (2x.9.2)
Ertagr P-N ue opbn néAwon.

Entapny P-N pe eEwtepikn Tdon

Mia ouvexng tdon (D.C) urnopei va ouvdebei ota dkpa piag enapng P-N pe duo 1po-
TIOUG: e TNV 0pBr) opd kaL TNV avacTpon.

MNoAwon Katd tnv 0pln popd

21NV EPITWOoN autr] CUVOEOE TO BETIKO TMOAO TNG MNYNG e TO Turua P kat Tov apvn-
TIKO pe 1o Tuua N. (ox. 9.2).

MoAwaon Katd tTnv avactpodn Gopd.

Av ouvdeBel 0 BeTIKAG TTOAOG TNG MNYNAQ e TO TUriMa N kKat 0 apvnTIKAG e To Turua P
TOTE €XOUE avAoTpopn TIOAwon ( ox. 9.3).

Ecwtepikd nAektpikd
Mepudvio - P . nedio Mepudvio - N
O+0+HO+0O @—@:—@—@
+0+E@+0+ | ~O-P-@
4 9695?595 S0t
O+0+E+0 ¢ @-@-@-@ .T
+O+Q+0t | ~O-9-O@-
®+o+'e+e ®- @ D-@

EE,wTaleo n;\empmo 118610

= llr+ (5x.9.3).
Entagpn P-N ue avdotpopn néAwon

Kataokeun tne enagpnc P-N

H kataokeur Tng enagng P-N yivetal pe didpopeg uebddoug mou aroteAolv Kal n
Bdon yia v mapaywyr KpuotaAodiddwyv Kal Tpaviiotop dlapdpwyv Katnyoplwv. MNa-
PAKATW Ba avapEPOUE CUVOTTTIKA TOUG BACIKOTEPOUG TPOTOUG dnoupyiag HEPIKWY
€WV eNAPNg.
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a) Emaen avanruéng (Grown junction).

Me tn nuEBodo autr| BubiCope €va KouudtL kabapou nuiaywyou o’ €va THYHA Nuaywyou,
TO OTOI0 PMOPOUKE va TO KAVOWE eVOAAKTIKA Tturou P 1§ N. Meplotp€poupe 10 KOUUATL
TOU KaBapou nuaywyou Kal Tautdxpova To avuPwvope pe otabepr] Taxutnta. To Alwuévo
UAIKO KPUOTAAANWVETAL OTNV EEWTEPIKY) EMIPAVELA TOU KaBapoU UNIKOU, kaBwg autod Byaivel
and 1o THyMa Kat Puxetal, akoAoubBwvtag nmapdAANAa kat TNV KPUOTAAAIKY dour Tou. ‘Etol
oxnuatifetar €va orpwpa N, edv TO Tryua rtave EUMAOUTIONEVO UE Atopa dTn. Edv om)
ouveéxela eunMAouTIoBel TO Typa pe dtoua arnodeEKTn Ba oxnuatiobel pe to otpwpa N €va
otpwpa P. ‘Etol aldlovtag dladoxikd Tov TUTO TOU TIYUATOG ETITUYXAVOUE EVAANAKTL-
k& yudata P kat N. KéBovtag katémv avd duo (P kat N) €xoupue diddoug P-N 1y avd tpia
(P-N-P) v} (N-P-N). Mg tov tpdmno autd oxnuartifetal kal To TpaviioTop.

2Kkomdg Tou BiBAlou autou dev gival n avdamtuén Tou B€uatog autou, alAd va dnpioup-
yNBel n OxXeTIKA avTiAnyn yla Toug TEOTIOUG KATACKEUNG TWV NLAYWYWV.

XapakTnpioTikd KPUOTAAAODIG3 WV.

OL 136 Teg TG enagriq P-N odrjynoav otnv Kataokeun Twv KpUGTAAOIIOd WV EMAPNG.
Muwa t€tola diodog eival Baoikd pia enagr P-N katd\nAa eneEepyaopévn €Tol waote va
propel va ouvdebel eUKOAQ OTO KUKAWHA, VA TIAPOUCLAZEL QvTOXT] OTIG UNXAVIKEG KATa-
TIOVNOELG Kal va ennpedletal 600 yivetal Atydtepo anod Tiq JETABOAEG TNG BeppoKpaaiag.

XapakTtnpioTikh 31630u

Av og uia diodo emagng Exoue IOAWON Katd tnv 0pbr) popd, TéTte Ba €xoue EUKOAN
n didpaon tou peuuatog, dnAadr) napouctdlel pikpr avriotaon. Me néAwon katd tnv
avAaoTtpo®n opd To peuua Ba eival oAU piIkeO, mapouactdlel TOTe PeydAn avtiotaon kat
Ba pével otabepd yia uia TEPLOXT] AVACTPOPWY TACEWV.

2710 (oXua 9.4.0) paiveTal pia TUTIKN XQPAKTNPLOTIKA KAUMUAN, Ttou divel Tn HETABOAR
TOou peuparog |, oe ox€on pe t petaBoAr] g tdong V, oe pia diodo yeppaviou (Ge).
Ao TN XapaKTNELOTIKY auTr) aivetal 6Tt 600 au§dvel n tdon V, katd tnv opdr| popd, To
pelua otnv apxn napauével oAU KPS Kat Katoriy auEdvetal andToua.

1ki;lmﬂJ
1201
1o
100 -—T = 25°C
80
B0
T0
60
S0
y 40
i 0
208
10 1
W W0 L2010 00T 02103 04 05 06 07 "\Zius.\
4 pA
ANNaypéves 5pA
rApoKES s
(2X-9.4).
(a.) Turtkn XapakTnELOTIKN OLOS0U ENAPHG.
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Avodog (A) A | A | (9
p 1 e N K KA
. > ! > * ‘(/ C )
— (2x- 9.4) (B.)
KdBodog (K)  [K [K | = ZupBoAopoi
Kat onuavon
OLBdwv.

Av apxiooupe va au&dvope tnv t1don avdotpopa BAEMouue OTL TO avAoTPoPo pelua
naipvel guvtoua TNV T KOpou. H Tiur) autr pével mepimou otabepr) HEXPL va ¢pBATEL
otnv tdon Zener (Vz). Ztnv Tdon Zener To avAotpo®o peUpa au&dvel andtoua eva 1
Tdon ota dkpa Tng d1édou uével oTabepr).

loxug divdou

H 10x0g nou katavaAioketat og pia diodo divetal ard tn oxEon:
Py=Vul,
orou ta V, kat I, elvat n Tiur) Tng Tdong ota akpa tng diddou Kat |, To pelpa rou dlappeEet
oTo onpeio Aettoupyiag.

O kataokeuaoTEg divouv ouvriBwg Tn PEYLOTN emTpendpevn Woxu P, man yia tn dio-
d0. To otoieio autd onuaivet 6Tt To yvouevo V, |, dev mpgnel va unepPaivet Tnv Tiur) PA
man. H tdon dpwg V, kat To peupa |, dev mpgnel va unepBaivouv Tig KaboplopeEveg anod
TOV KATAOKEUQAOTT] PMEYLIOTEG TIUEG.

H 1oxUg mou katavaAioketal otn diodo npokaAel au&non tng Bepuokpaciag Tng ena-
¢ng P-N. H alu&non tng Bepuokpaciag g enagnq eivat téoo peyalutepn 000 yivetal
anaywyn g 6epudtnTag, Ue TIG EOIKES PUKTPEG, TIEPLOPLOUEVES OTO TIEPIBAANOV.

B. MPAKTIKO MEPOX
a) Anmapaitnta ‘Opyava Kal GUOKEUEG TTOU ammaITouvTal yia TV EKTEAECN TNG AOKNONG.

1. Tpo®odoTikd moAanAwy tdoewv 0-40 V D.C 100 M.A.
2. Wnopako MNoAupetpo

3. Mi\laumepdueTpo

4. Mwvakida yla Tig ouvdETOAOYI(EG TOU KUKAWUATOG

B) EkTéAeon epyaciag.

1. MNpaypatonorjoTe T cuvdeoUOAOY(a TOU KUKAWHATOG( 0. 9.5) otnv mvakida rou oag
€xel d0Bel oTo gpyaoTtriplo.
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(5x 9.5)

2. Metpriote pe T0 WUOUETPO TNV avrioTaon Twv diédwv D, kat D, yia op6r) kat avaotpo-
¢n oA wan,.

3. 2Zuvd€aTe OTO KUKAWA Ta dpyava yla tn JETenon Tng Tdong Kat Tou peUATog KAl TNV
dlodo D, pe BpaxukukAwpéva ta onpeia A kat B.

4. Tpo®odotoTe TO KUKAWA and TO TPOPODOTIKO TIou oag €xel 000l mpoogxovtag To
+ 01O X TOU KUKAWMATOG KAl TO - 0T0 Y 0p61 OAwOnN,.

5. PuBuiCope tnv TA0N TOU KUKAWPATOG YLa VA EXOME AVTIOTOLXA TIMES PEUPATWY CUUPW-
va He TIg odnyieg mou Ba oag 5060uUv and Tov ureUBuvo KaBnynTtr 0ag. ZNUELWVOVTAG
o€ KABe meplmTwon TNV TuA ¢ mrwong tdong ndvw otn diodo.

6. Mndeviote TO TPOPOJOTIKO KAl CUVOEDTE TO YlA AvACTTPOPN TMOAWON (TO - 0To X Kal
T0 + oto Y). (Mpoooxn: MPEMeL va MPOCEEOUE KAl TNV AANAyN TNG MOAIKOTNTAG TWV
opYavwv).

7. PubBpiote T0 TPpOPOd0TIKO 0ag yia apoxr Tdoewv 1-2-4-6-8-10-12-16-20 V kat
ONUELWOTE TIQ TIUEG TWV AVTIOTOIXWV PEUNATWY OTO KUKAWUA.

MINAKAZ ANOTEAEZMATQN 1.

OPGH MNMOAQZH ANAZTPO®H NMOAQZH
V,(volts) l4(mA) V,(volts) l4(mA)
1.
2
3.
4

8. 2xedldoTe OTO TETPADSIO TN XAPAKINPELOTIKY) KAPMUAN tTNG dddou and TIG PETPNOEL]
TWV TEEPUTTWOEWV 5, 6 kaL 7.

9. Emavaldpete TIQ HETPNOELG TTIOU KAVATE OTIG TIEPUTTWOELS 4, 5, 6, 7 Kal 8 epOo0oV avTl-
kataotioete T diodo D, pe v D,. Xapd&Te TN XapaKTnPLoTIKA KaunuAn tg D, oto
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(Blo dlaypaupa Tou €XeTe XapA&eL TNV KapruAn g D..

10. FpdyTe TI§ MAPATNPENOELG 0AG CUVOTTTIKA OTO TETPAdI0 and TNV WHOUETPNON TwV
J10dwV Kat ard tn oUYKPLOT TWV XAPAKTNELOTIKWY TwV dOdwv.

r. AZIOAOIrHzH

2710 TéA\0G TNG AoKNONG aUTrg TPEmnel va yvwpilouue kat va elpaote ikavol va:

1. Metpdue v avtiotaon Twv d1édwv yia optn kat avactpo®n OAwOT).

2. Metpdue to pelpa Kat tnv Tdon piag diédou .

3. XapAaloupe TNV TUTIKY XOPAKTNPLOTIKA TNG SLéd0u.

4. Aval\Uoupe Ta XapakTnpLoTikd Aettoupyiag Tng dtédou and Tn XapaKTNPLOTIKA KAUTTUAN.
5. AvayvwpiCoupe tv 0p6r) ard v avactpo®n néAwon piag diédou.

6. N'vwpifoupe Ta YEVIKA KATAOKEUAOTIKA XAPAKTINPELOTIKA TwV SLOdwV.
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AZKHzH 35

H AIOAOZ ZENER

A. OEQPHTIKO MEPOZ

Cevika:

And Tt ouvtoun meplypadn Twv anlwv dddwv avopbwong eixape iponyoupeva eEe-
Tdoel 6Tl yla Tnv 0pBr) méAwon 1 avrtiotaon g dtédou eival TIOAU pikpn Kal yU auto emt-
TPEmnel T diEAeUON evog PeyAAou pelpaTog HECA amd authyv. TNV avdaoTpodn MOAwoN
Qaiveral Twpa Ot N avriotaon g dddou eivat MOAU pPeydAn kat yla v wavikn diodo
drielpn). Enopévwg povo €va pikpd pelpa SIEpXETaL Eoa amnd auTrv.

Av 6uwg au&nbel n avdotpogn tdon ota dkpa Tng diddou, n enagn P-N diaondrat kat
€va ToAU peydAo peuua Ba nepdoel péga and autrjv. H anAn diodog avopbwong tdte
Ba kataotpagei.

Ot diodol mou €xouv eIBIK) KATAOKEUT €101 WOTE N UeYAAn avdotpo®n Ttdon Kat To
anotéAeoua NG dIAoTaong va PNV TIq KataoTpEépel, ovoudlovral diodol Zener. H d1d-
ornaon auth Tng dtédou oPeileTal OTO PaALVOPEVO TNG XIOVOOoTIBAdAg, 1) TO PAIVOHEVO
Zener. Kal n tdon nou napouatdlet autd To gavouevo AEyetal Tdon Tng Zener Kat GU-
BoAileTal pe Vz.

H tdon Zener kdBe t€Tolag diddou eival kKaBoplopévn Kal eEapTtdTal and TnVv nmuKkvotnTa

Twv NMPooui&ewv otnv enaer] P-N. ‘Oco peyalutepn eival autn ) mukvotnTa T000 1) Tdom
Zener eival ukpdtepn. H xapaktplotiki g diddou Zener ¢aivetal oto oxriua(9.6).

+l+

(mA)
TASH
AIASNASHS
1 Vz
- ; >
v ! 0 +V
{ ANASTPOOH
NOAQSH
ZENER
1 D t
Y Z
(2 9.6)

‘Otav n Zener noAwvetal opBA N XaPAKINELOTIKY KAPMUAN Tdong-peduatog eivat (da
ME auTr) TwV KoV dlddwv avopBwaong TG dtddou. Vv avdoTpo®n OUwG OAWOT LEXPL
TNV Tdon Vz, mdAL N XapaKINELOTIKN eival (Bla pe Twv Kovwv dtédwv. Ztnv tdon Vz duwg to
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avAoTpoPo pelua auEdvetal oxedov andTopa, evw n Tdon ota dkpa NG dlddoU TIPAKTL-
KA Tapauével otabepn. YApxeL WA pikpr] METABOAN TNG avaoTtpogng tdong ota Akpa
™G d18dou Zener,oxedov apeAntéa kabwg au&dvetal To peupa. To peupa BERaia dev
propel va eivat aneptdploto aA\d 0 KATaoKeuaoTtng kabopilel Tn PEYLOTN TN TOU.

Eniong 10 pelpua edv yivel tdpa oAU pikpo, TidAL dev €xoupe otabepr] Tdon ota dkpa
NG d1ddou (autd Paivetal Kat and Tn XaPaAKTNELOTIKR). To eAAXIoTo pelua yia va EXOUUE
otabepn TAon eival autd ou avtioTolxel otnv Tdon g didomaong enagnq.

To XapaktnELoTIKG TNG dlATrPNONG OXETIKNG 0Tabepr|q Tdong ndvw otn Zener (V,),
pE peyAAn petaBoAn Tou peduatog, kAvel Tn diodo Zener idpa oAU xprjowun oe ndpa
TIOMEG EPAPOYEG.

H diodog Zener xpnoipomnoleital ndpa noAl yla otabeporoinon tng tdong e€ddou oe
TPOPOJOTIKA, aveEdpTnTa and Tn PeTaBoAr] Tng Tdong el0dd0u 1) TOU POPTIOU, 0 KUKAW-
pata avapopdg, 0g KUKAWUATA TIEPLOPLOTWY KAl AAAQ. ZTO EUMOPLO KUKAOPOPOUV [E TNV
Tdon Vz kat Tn Héylotn erutpenduevn Loxy Toug.

B. MPAKTIKO MEPOX

a) ‘Opyava Kal GUCKEUEG TTOU amaiTouvTal yia TNV EKTEAEON TNG AoKNoNGg
TpopodoTIKS HETABAAIOUEVNG TAONG

MANLQUTEPOUETPO.

Wnoplakd BoATOUETPO.

Mvakida yia T ocuvdeopoloyia g doknong.

B) EkTéAeon epyaciag

1. ZxedldoTe TO KUKAWUA TNG ACKNONG ME TIG TIMEG TNG avTioTtaong kat Tn Zener Tiou 6a
0ag TIg dWOoouV OTo epyacTtrplo (0X 9.7)

TPlJtDOAOZIA Z’ZS/ ﬁfj’

| |

2. Zuvd€aTe TO TPOPOSOTIKO OTO KUKAWUA HE TO TIANV POG TNV avtioTaon Kat TAon un-
JEVIKN.

(5. 9.7)

3. Augnote v tdon Tpopodotnoewg pe TpESG 0,1V-0,2V-0,3V-0,4V-0,5V-0,55V-0,6V-
0,65V-0,7V-0,75V- kat 0,8V.
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4. Na g napandvw TIEG TAoNG ONUELWOTE avtioTolxa To peupa (I) Tou KUKAWUATOG.

5. And T1G mapandvw PETPNOELG OXEDIATTE TN XAPAKINELOTIKNA TNG S10d0uU Zener yla Tnv
0p6n éAwon (onpelwote otov oplldvtio dEova tnv tdon (V) Kal 0Tov KATakOpuPpo
TO peuua (I).

6. ZnuewaTe TNV TAoN otnVv oroia 1 diodog Zener gival 0pBA TIOAWUEVN.

7. AvaoTtpéPte TwPA TNV TIOAKATNTA TOU TPOPOdOTIKOU agou nMpwTa To undevioete (To
Oouv TWEA TPEOG TNV avtiotaon).

8. Augnote 1dAL TNV TAoM ToU TPOPOJOTIKOU Yla TIUEG TIoU Ba 0ag yvwpIloouv oL uteu-
Buvol kKabnyntég oag.

9. Inuelwaote and TI¢ mapandvw TACELG TNV AVTIOTOLXN TIU PEUNATOG TOU KUKAWUATOG.

10. ZxedLA0TE TN XAPAKTNELOTIKA TAoNG dodou yia avaatpodn OAwon and 1a ded0pE-
va Tng epyaciaq 8 kal Tiq JETPoEeLg TNG epyaciag 9.

11. Znuewote v V, Tng d16dou Zener and Tiq epyacieq oag 8, 9, 10.

12. 'pAyte 0TO TETPADIO 0AG TIG TIAPATNPNOELG TIOU EXETE.

r. AZIOAOI'HzH

2710 TEAOG TNG AOKNONG AUTNG MPEMEL va YvwpileTe kal va elote kavol va:
1. AlakpiveTte TNV TN TNG TAONG Zener.

2. YriohoyiCete TNV 1oXU TG d1ddou Zener.

3. YrioAoyilete ta Xxapaktnptotikd tng d1ddou Zener and TIG XAPAKTINPLIOTIKESG KAUTIUAEG
TOU KATAOKEUAOTY).

4. Avayvwpilete Ta dlAPOPA KUKAWUATA HE EPAPPOYEG TNG dlddou Zener.
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AZKHZH 36

ANAH ANOPOQZH

A: OEQPHTIKO MEPOZz

Cevika:

2xed0V OAeG OL NAEKTPOVIKEG OLATAEELG Yla va Aeltoupyroouv xpetddovtal mny€Eg ouve-
XoUG Tdoewg. MNa TI§ UOKEUEG TIou dev eival popPNTEG 1) arattolv PeyAAn loxU Xpnoiuo-
nolouvtal SlatdEelg, mou HETATPETIOUV TNV EVAANATOOUEVN TAOT a€ ouvexr]. Ol CUOKEUEQ
TIOU PETATPEMOUV TNV EVAAAACTOEV TAON O ouvexX Ayovtal TPOPODOTIKA.

Baoikég AeiToupyieg evog TPOPOSOTIKOU €ival Ol TAPAKATW:

e O peraoxnupaTiopog TnG Tdong.
H evaAaooduevn tdon mou dtabEToupe ouvnBwg eival n tdon tou diktuou 220V. Me
€va PETAOXNUATLIOTH ETUTUYXAVOWE TNV aAAayr) TNG TIUNG TG TAoNG Tou JIKTUoU O
pia T T€tola, WoTe va UnopouUle va dNUIOUPYHOOUNE TNV KATAANNAN ouvexn tdon.
H xpnowormoinon Tou peTaoxnuatioty eivat avaykaia akoun kat av dev TpoKeLTal va
METAOXNUATIOOE TNV TIUN TNG TAONG XPNOLUOTIOIWVTAG UETAOXNMATIOTH pe Adyo 1:1
yla Adyoug npootaciag and nAekTponAngieg.

® H avopbwon
KdBe didta&n nmou napouctdlel ikpr) avtioTaon oto NAEKTPIKO pedua Katd tnv opbn
MOAWOoN TNG Kat PeYAAn katd tnv avaotpogn néAwon Afyetal avopbwtng. O avopbw-
TAQ propel va petatpePel €va evalaooduevo pelpa oe pia poper) peUuatog, ou
Ba MEPLEXEL Ul OUVEXT OUVIOTWOoa TNV omnola embupoupe. Tétoleg datdelg eival ol
KPUOTAAAOB(0d0L, oL iodol NAEKTPOVIKEG AUXVIEG, Ol avopBwTEG oeAnviou K.A.

e OIATpdpiopa
H tdon nou naipvoupe PeETA TNV avopBwon eKTOG ard T CUVEXT] CUVIOTWOA TIEPLEXEL KAL
gva nAnoog and evaANAaoOoOEVES CUVIOTWOEG TIOU £XOUV GUXVOTNTEG aKEPALA TIOANATAG-
Ola TNG ouxvoTNTag TG TAoNG Tou SIKTUOU, AAAd TTIAATN TOU pikpaivouv 00 Tinyaivoue
0€ APMOVIKEG HEYAANUTEPEG ouxvOTNTEG. TNV eMidPaoTm aUTWV TWV APUOVIKWY UToRIRA-
{oupe xpnotuorolwvtag edIkA KukKAwpata Ta orola ovopdlovtal giAtpa. Ta mo ouvn-
Blopéva @piktpa kataokeuddovtal e ouvOuaooUg TIUKVWTWY, QVTIOTACEWY Kal Tnviwy.

e Jtabepormoinon.
2€ TIOAA TPOPOSOTIKA UTIAPXOUV EIOIKA KUKAWMATA, TIOU Kpatouv atabepr] Tnv Tdon
mou divel To TPOPODOTIKG, dTav PeTABANETAL TO peUa TOU PopTiou Kal n Tdon Tou
OIKTUOU.

Aiodo1 avopbwTpieg

‘Onwg €xoue avapeépel og ponyouuevn Aoknaon ot KpuoTaA\odiodol tapouctdlouv
avopBwTikég 1B10TNTEG. Mapouaidlouv dnAadn] ket avtiotaon otav eival TIOAWUEVES
KATA TNV 0p6r) opd Kat peydAn dtav sivat MToAWPEVES KATA TNV avAoTpo®n Popa.
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To amAouotepo KUKAwPA avopbwong arnoTeAeital and €va PeTaoynpatiot kat diodo
onwg ¢aivetat oto (oxnua 9.8a). H avriotaon R, givat To popTtio katd ) BeTKNA Niurepio-
00 NG TdoNg TPOPOdoTHoEWS Kal TOTE N 6l0d0g MoAWvVETAL KATA TNV 0p6r) Ppopd Kat AyeL.

RVACEE

To kUKAwua dlappéetat anod €va peupa | mou avarrooel endvw oty avtiotaon R, Tou
@oprtiou pia mrwon 1dong. ‘Oco n Tdon TPoPodomaoewg eival BeTikr n diodog Ayel, dtav
Opwg n Tdon Tpopodotoewg Yivetal apvntikr N diodog moAwvetal avdotpopa kal dev AyeL.
"Etol dev Kukhopopel pelja péoa and 1o KUKAwUA Kat dev £Xoupe TAON ENAVW OTO POETIO.

w:t a) Tdon deutepelovtog OTO
' n\/2n 3"\-/4" on petaoxnuatiot U, = U, nu wt

lpc = 0.318L |, = 0.5L

> B) Zuvoliké peupa poptio

M

(5x. 9.8a)

O —pC

1 1 > y) ZUVOAIKY| TAOT OTO POpPTIO

> 0O) Avdotpopn tdon ota dkpa
g d1édou dtav dev Ayel
-U,
(2x 9.8.8)

2NV €£030 TOU KUKAWMATOG EXOUE TOTE TAON OvVo Otav pia nuunepiodog sival BeTikry. H
Oe Aettoupyia Tou KUKAWUATOG AEyeTal anAn avopBbwaon N nuiavopbwon. 2to (oxriua 9.8.6)
gaivovtal oL HoPPEG TNG TAONG TPOPODOTNOEWGS, TO PEUMA OTO KUKAWUQ, N TITWOoT TAoNG
OTnV avtiotaon Tou QopTiou kal TEA0G N avAoTpogn TAoM nou epapudletal otn diodo.

C t—O
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KE®DAAAIO ENATO

Tdon autr 6a npénet va tn AauBAavope undyn pag otnv ekKAoyr Tng dtédou.

TOAU peyAAn KUMATWOM Kal av Xpnaotuomnotn el £Tot onwg gaivetal ae NAEKTPOVIKEG dla-
TAEelg autég de Ba AettoupyoUv KAVOVIKA.

TAAMNAQ KUKAWPATA Ta Aeydueva GIATpa TIou €X0UV OKOTIO va TIEPLOPICOUV TNV KUMATWOT).

TOoU QopTiou (ox. 9.9).

H peylotn avdotpopn taon eival ion pe T peyiotn tdon V, Tng TpopodoTriocws. Tnv

‘Onwg qaiveral oto (oxrua 9.8.8) n tdon otnv €£0d0 dev eival ouvexng ald €xel pia

Na to Adyo autd otnyv €£0do, Tplv and TNV avtioTaon Tou opTiou, TorobeTouvTtal Ka-

To o anAd @iktpo eival n TormoBETNON evdg TIUKVWTY TIAPAANAQ e TNV avtioTaon

'ﬂ +

; + I
“ Ug = Ugnuwt C Rq,g Uy

(5. 9.9)

OOU TNG avtioTaong Tou popTiou.

H Aettoupyia Tou @iAtpou ompiletal otn GOPTION KAl EKPOPTION TOU TIUKVWTY) dlauE-

210 (0X. 9.10) @aivetal n Tdon e€600U evOG KUKAWMATOG amArig avopbwaon ue PpikTpo

TIUKVWTH.
I 1 1 1 |
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V) L | 1 1 1
P | | 1 |
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Fer R SeFvesd-toNy 3"
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0 [ | ) \ ] LK
5) Xpévog
(2x. 9.10)
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HAEKTPOAOTIKO EPITAXTHPIO

TOU KUKAWMATOG,.

n TAOM TOU TIUKVWTT).

2T0 XpoVviké didotnua 0-1 n 1don €€6dou akoAoubel Tnv tdon Tpopodotrioewg. O mu-
KVWTNG CUYXPOVWGS PpopTifeTal pEXPL TN MEYLOTN TAom. To Xpovikd didotnua 1-2 n tdon
€€000U pelnveTal €wg To UNdEv. O MUKVWTNG OUWG Twpa ekpopTifeTal Tooo apyd 6co
peyaAutepn elval n avtiotaon Tou GopPTiou e anoTEAeTa otny €£000 va €xope TAOT Kal
KATA TNV apvnTiKi Nrepiodo. Tn XPovIKA OTyur] 2 n Tdon €xel apx(oel va HEYAAWVEL, O
TIUKVWTNAQ va EavagopTifeTal kat To pavopevo auto va ouveyidetal e OAn tn Aettoupyia

Ma moAU kKaAd anoteA€éopaTa KUMATWOoNG 6a MPEMeL va XPNOLUOTION|TOULE TIUKVWTT)
MEYAANG XwENTIKOTNTAG, AAAA KAl N avTiotaon Tou PpopTiou va gival apkeTd peydin. O
TUMoG autoU Tou PIATpoU epapudleTal 0€ CUOKEUEG TTIOU TTAPOUCLAlouv PeydAn avtiota-
on ylati SlapopPeTIKA 0 TIUKVWTNG Ba ekPopTieTal TTIOAU Ypr)yopd. ZInV MEPIMTWOon auTr)
TPETEL va TIPOCoEEOE OTL 1] diodog moAwvetal avaotpoda pe Tdorn oxeddv dimhdota ard
TNV TAoN XwEIg MUKVWTH, YlaTi oTnV TAon TPOoPOd0THoEWS avAoTPOoPpa MPooTiBeTal Kal

Ynidpxouv giAtpa pe dldpopoug cuvduaopoUq TUKVWTWY KAl Tinviwv mou arnodidouv
TOAU KaAd anoteAéopata Kupdtwong. ‘Eva T1étolo anAd QiATpo ou BEATIWVEL ONUAVTIKA
NV Kupdtwon eival Tou Tumou |l pe MuKkvwTEG Kat avtiotaon onwg gaivetal oto (ox. 9.11)

L v

+V

AvopBwpuévn ’inoéoq Avopewpsvn
eloodog dobﬁo eloodog

Al

L
L
L
A

Eﬁoéoq

q>opno

(5x. 9.11)

va yivetat kpaotepn.

anédoong rnepinou 40%.

O nukvwtng C, kAvel akpBwg O,TL O TIUKVWTNG OTO anAd QIATPO Tou avapEpape ota
nponyoupueva. O nukvwtrg C, yla Tn ouvexn CuvIoTWOaA MAPOoUCLAlel oxedOV ATeLPN avTi-
oTagon, eV avtiBeTa yla TIG EVOAATOONEVEG CUVIOTWOEG TIOAU [IKPT) KAl €T0L TIEPVOUV
MEoQ ar’ autdv Kal yewwvovtat. Me Tov TpOmo auTd PELWVETAL ONUAVTIKA 1) KUUATWOoN, 1
Tdon SuwC MapPouctddel ONUAVTIKY) TITWOoN oTa AKPA TNG He aroTtéAeoua n 1aon e£6dou

MNa ka\Utepo arnoTtéAeaa To PINTPO auTd XPNOLUOTIOLEITAL 0E€ TUOKEUEG TIOU amattouv
MIKPO peuua. Av atn 8€on g avriotaong R tomoBetnbel éva nmvio, téte n moldTNTA
Tou QIATpapiopatog eival mdpa oAU KaAr. ‘Eva kUkAwpa anAng avopbwong €xel Babud

Na dAa Ta napandvw 1ou avaggpape Bewprioaue Tt n diodog eivat Wavikr), dnAadm)
étav TOAWVETAL KATA TNV 0pOr] popd dev apouatdlel avtiotaon (eival undevikn), evw
oétav noAwvetal avdotpopa de pgel KaBOAou peuua (n avtiotaon eival Arelpn).
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B. MPAKTIKO MEPOX
a) ArrapaitnTa épyava Kal CUCKEUEG YIa TNV EKTEAEDN TNG AOKNONG.

1. Wnolakd moAUuUETpO
2.MaAuoypdgog

B) EktéAeon Epyaoiag

1. Zxedldote 010 TETPAdIO 0ag TO KUKAWMA TNG ACKNONG KAl TPAYUATOTIOW|0TE TO OTNV
rvakida rou Ba ocag dobel oTo epyacTrplo.

2. BpaxukukAwaoTte ta onueia A kat B Tou KuKA@WPaTog. TpopodoTtriote To KUKAWUA Kal
METPNOTE TNV TAOT 0Ta AKPa NG R, HE TO YNPLaKO TIOAUUETPO.

220V

(5x. 9.12)

3. Zuvd€aTe 01N ouvéXeLa ToV TTaApoYPAgo otny €€0do R
V.., KQl OXEDAOTE TNV KUUATOOPPN.

o1 METPNOTE KAl ONUEWWOTE TNV

4. Zuvdgote Tov TukvwTA C, mapd\nAa otnv R, kal enavaAdBate Tnv epyaocia mou Ka-
vate otnv doknon 3.

5. Anoouvdgate Ty R, kal otn B€omn g ouvdEaTe TV R,

6. Metpriote oTnV TepimTwon auth Ty Tdon V., oty R, kal oxedldoTe Kal £3w TNV Ku-
patopop®n (o C, mapapével ouvdedEUEVOQ).

7. Anoouvdgate Tov C, kal otn B€on Tou ouvdEate Tov C, (A pe E) kat emavaraBate v
epyaoia 6.

8. Anoouvdéate v R, kat ouvdeate v R, AL kat pe Tov C, Twpa oto KUKAwua. Me-
TPNote v Taon V., omv R, Kat oxedL1A0TE TNV KUMATOUOP®T).

9. MNpdyte TIg mapatnpnoelg oag and Tig epyacieq 3 HEXPL 8 OXETIKA PE TIG TIHEG TwV C,
Kat C,, Onwg kal pe Tig avtiotacelg R, kat R,
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10. Zuvd€ate piAtpo tunou I pe Toug nukvwteg C, kat C, kal v avtiotaon R.

11. Metpnote kat onuewaote mv VP-P oty R, (n R, Aettoupyel wg optio) kat oxedid-
OTE TNV KUUATONOP®T).

12. 'pdyte oTO TETPADIO 0AG TIG MAPATNPENOELG 0ag and Tnv epyacia 11 mou kAvarte.

. A=ZIOAOIMHzH
2710 TEAOG AuTAQg NG Aoknong Ba mpémnel va YvwpIleTe Kal va ioTe Ikavol va:

1. Alakpivete To avopBwuévo orjua amning avopbwong xwpiq eiAtpo, ue piktpo amAou
TIUKVWTN Kal giAtpo turou (M) pe avriotaon kat rnvio.

2. Ektipdte v anddoon tng anArig avopbwong ue PpiATpo kat Xwpiq iAtpo.
3. Extipdre v enidpaon g avriotaong Tou popTiou .

4. YrohoyiCete ta peyeon V., ly, Vime lme QO TN pEYLIOTN TN U, TG evaAAaooduevng
TACEWG.

5. YnoAoyiCete tn p€ylotn avaotpo®n Tdon tng dddou.
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AZKHZzH 37

AINAH ANOPOQZH - ANOPOQZH ME N'E®YPA

A. OEQPHTIKO MEPOZ

Cevika:

H amnAry avépBbwon Tou TpayUaToTow|oape aTnV MPOoNYoUeVn AOKNOT €XEL TO UELOVE-
KTNUa TG pMeYAANg KUMATWONG Kat Tou pikpou Babuou anddoong (40,5%).

Ta pelovektruata autd g anAng avopbwong unopoupe va Ta BEATIWOOUUE e TNV
mAflpn avopbwon. H avépbwon Adystal mAreng, étav kat otig dUo Nuneplddoug NG
EVAAAOCOOUEVNG TAONG PEEL OTO POPTIO peUpa TNG Blag opdg.

To anotéAeoua plag mArPoug avopBwaong EMITUYXAVOULE e U0 KUKAWPATA Kat gival
TO KUKAwHa SITTAG avopOwong Kal To KUKAwpa avopbwong pe yépupa (ox. 9.13).

A ;_3,::,_”_ _____ A

1

L
:-)--
tl
M 5
L]
L]
\
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..............

Ll
L}
1
]
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1
[}
]
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Ll
I
I
1
.
i
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KUkAwpa dimAnig avépbwong (a.) KUkAwpa avépbwong ue yépupa (B)

(5x. 9.13)

O petaoynuatiotig edw €xel deutepelov e peoaia Ayn pe ouvémnela n Tdon ota
Tupata Al kat BIT va gival ion. Xpnowomnotouvtal duo diodot. Av ) evalAagoduevn Tdon
elvai Térola nou to A eival BeTiké Kat To B apvntiko, ayeln diodog D, yiati eivat opb4 mo-
Awpeévn, evw n D, dev ayel. Méoa and to poptio (R,) mepvdel To pedua |, (SIAKEKOUMEV
ypauury). AvtiBeta étav To A yivel apvnTiko Kat To B Betikd toTe dyel n D, kat p€oa and
TO popTio Mepvdel To peupa |, (cuvexng ypauur) (oxnua. 9.14)
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u

m : a) Tdon oto kabe dkpo
[

> TOU deuTEPEUOVTOG TOU
n 2 3n 4t 51 6 HETQOXNHATIOTH WG TPOG
™ peoata Aym
B) Pedpa and ) diodo D,

/ i E.
0 /\ /l“’t y) Pelpa ané m diodo D,

O —aC

0 3) ZuvoAikd pelpa pépTou
UU UO UOdc
wt ‘ .

0 1 €) Tdon oto popTio

t
0 = 0) Avdotpogn tdon ota

dkpa g D, étav dev dyet
2U,,

v
0 wt

(=

n) Avdotpoen tdon ota dkpa
g D, étav dev dyel
2U,,

‘ETol kal oTig U0 evaAAaYEQ TNG TAONG TPOPOJOTNoEWS META amnd TO PopTio epvAel
pelua kal n Taon avartuooeTal oTa Akpa Tou Goptiou. 210 (oxnua 9.14) gaivovtal ot
MOPPEG TWV TATEWV TPOPODOTHOEWS €EOd0OU Kal Tou peuuatog eEGdou.

(5. 9.14)

Mpénel va mpooexBel 6Tl dtav ot diodol moAwvovtal avaotpopa epapudleral Tote ota
dkpa toug dAdota Tdon. H kupdtwon edw eivat oAU ukpdtepn art’ ,TL oTnv arAn
avopbwon kat o Babudg anddoong He WavikEG ouvonkeg @BAvel To 80%. Otav Kal ol
duo diodol avaotpagpouv, Ba avtiotpadei n por) Tou PEUNATOG, AAAA KAl N TIOAKATNTA
™G TAong otnv ££odo.

Ta pelovektnpara g dMARG avopBwong eivat ) anaitnon HETAoXNKATIOTA He peoaia
MYn (yia tdon 1.x. 40 Volt o petaoxnuatiotnig npénel va divel 2 X 40 V, emBapuvovtag
€10l TO KOOTOG) Kal 1 dmAdata avdotpo®n Tdon oTig dlédoug.

Kat ta 300 autd JEIOVEKTHUATA KaTtapyouvTal av Xenotuorointel 1o KUKAwua avopbw-
ong Me Yépupa. 2To KUKAwHA autd ol diodol eival TEooePLG Kal OuvOeTOAOYyoUvTalL OE
YEépupa onwg paivetal oto oxrua. (9.13.8)

Av 10 onpeio A eival BeTiko kat To onueio B apvntikd eival moAwpéveg opOA kat dyouv
ot diodol D, kat D, evw ot diodot D, kat D, eival moAwpEveg avaoTpoda Katl dev Ayouv.

MEoa and to goptio mepvdel To peupa |, (SLaKEKOUPEVN YPAUUN]) KAl 0Ta AKPa ToU ava-
rrruooeTal p avopBwuévn Tdon.
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MIKPS avAoTpo®o peupa dtav dev Ayouv.

TIOAU KOAUTEPA AMOTEAEOUATA.

B. MPAKTIKO MEPOX

a) ‘Opyava Kal GUCKEUEG TToU amaiTouvTal yia TRV EKTEAEON TNG AOKNONG.
1. Wnopakd BoAtdueTpo.

2. MaApoypdeog.

3. Mvakida yia 11§ cuvOETOAOYI(EG TWV KUKAWUATWV.

B) EkTéAeon epyaciag.

oxedlAoEeTE e TIG TIEG TwV eEapTnudTwy. (oX. 9.150)

- & &

o]

!
A, A, A,
AT
CJ -

E=0AQZ

- -

a) B

(a) Zuvdeouoloyia dédwv yia S
avépbwon

(B) Zuvdeopohoyia dlédwv yia avépbwaon
He Yépupa

Av 10 onueio A yivel apvnTikd Kal To onueio B BeTikd moAwvovtat opBd kat dyouv ot
diodol D, kat D,, péoa de and 1o popTio epvael To peupa l, (ouvexng ypauur). Ot pop-
(PEG TOU PEUNATOG Kal TNG TAoNg goptiou (R,) eival (Bleg akpBWG He auteg NG SUTANG
avopBwong kat gpaivovtal oto (oxrua 9.14). Kat ota dUo KuKAwuata rou eEetdoqaue ol
diodol BewpnBnkav Wavikég (kaBdAou avtiotaon dtav dyouv Kat Arnelpn avriotaon étav
dev dyouv). Mpaktikd duwg apouctdlouv KAmola Uiker) avtiotaon dtav dyouv Kat éva

Kat otnv nmAripn avopbwon xpelddetal va yivel eEopdAuvon TG KUUATWONG Kal Xen-
gworolouvtal GiAtpa (rmou Pepikd eEetdoaue onv ponyoupevn Aoknon) al\d edw He

1. Zuvdéote To KUKAwUa JIMARG avopBwong (A ue A, B ue B, A ue A kat I pe E) kat va to

(2. 9.15)
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2. Tpo®od0oTNoTE TO KUKAWMA KAl [E TOUG JLAKOTTTEG OAOUG AVOLKTOUG UETPNOTE e TO
BoAtéueTpo TNV Tdomn €EOGS0U KAl ONUELWWAOTE TNV OTO TETPAdLO 0Ag.

3. Zuvdeate atnyv £€£0d0 ToV MaApoypdapo. Metpriote v tdon eEd6dou V, , kat oxedldote
TNV KUPMATOUOP®).

4. K\eiote To dlakdrn A, kat enmavaldBete v epyacia 3.

5. Avoixte To dlakomm A, Kat kAeiote Tov A,. Metpriote Tnv Tdon €E6dou V., kat oxedi-
A0TE TNV KUPATOUOP®N.

6. EnavaAdBare v epyacia 3 pe toug A, kat A, KAeloToUG,.

7. K\elote Twpa to dlakorn A, Tou poptiou (A, kat A, eival KAeLOTOo(), HETPNOTE Kal on-
MewwoTe TNV Taom €€8d0u (V) oxedlalovtag Kal TNV KUPATOUOoP®r).

8. MNpdayrte TIG MapaTnPENOELg 0ag amnod TIG KUUATOMOPPEG TIoU oxedlAoarte.

9. Apaipéate TNV TAon TPOPODOTNOEWS KAl TO KUKAWUA TNG SIMANG avépBwong kat otn
B€on Tou ouvdEate TN YEéupa (A ue A, I pe I, E pe E kat A pe A).

10. 2xed1doTe TO VEO KUKAWA ME TIG TILEG TwV eEapTNUATWY, avoiEte OAoUG TOUg JLaKO-
TITEG KAl TPOPOJOTNOTE TO KUKAWA.

11. EnavaAdpete T1g epyaocieg and 3-7 yia 1o KUKAwPa avopbwong ue Yépupa (oX. 9.15p).

12. FpAYTe TIG MAPATNPNOELG 0AG OUYKPIVOVTAG TIG HOPPEG TNG TAONG £EGS0U JIUMANG
avopBwong pe QUTEG TNG avopBwaong e YEPuPAQ.

r. ASIONOrHzH

2710 TEAOG AUTAQ TNG AoKnong Ba mpgnel va YvwpIleTe Kal va eioTe Ikavol va:
1. Mpaypatoroleite cuvdeapoAoyieg SIMANG avopbwong.

2. Em\éyete d16doug yia TIg ouvdeouoloyieg dIMARG avopbwong.

3. Em\€yeTe MUKVWTEG e KATAAMNAQ XapakKTnELoTikd yia ¢iktpo turnou M.

4. Ektiudte Tov Babud KUPATWwong O€ [ia KUPATOUOP®Y).

5. M'vwpilete TV eMnidpaon Tng avTtioTtaong Tou popTiou aTn AeToupyia TOU KUKAWUATOG.
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A2KHzH 38

2TAGEPOIOIHTHZ TAZHZ ME OAOKAHPQMENA KYKAQMATA (1.C)
TPIQN AKPOAEKTQN (REGULATORS)

A. OEQPHTIKO MEPOZ

Cevika:

H otabeporoinon pe oAokAnpwuévo KUKAwUA €XeL Yivel Ta TeheuTala Xxpdvia MoAU Xpn-
ol AOYW TWV MAEOVEKTNUATWY Ttou Ttapouctdlel To |.C otabepomnoinong tdong kat peu-
MATOG. 2TA TPOPOJOTIKA KaTaAauBAveL KPS GYKO Kal €XEL KUKAWLA, TIOU UMopoUlE va
TO XPNOLOTOIiO0UE EUKOAQ.

MoA\a (IC) oAokAnpwpeva KukAwpata AC otaBeporoinong €xouv oxedlaoTel yla Ka-

Boplouéveg otabepeg Tdoelg eEddou. To oxrua 9.16 mapouatdlel €va TETOL0 KUKAWUA
yla otabeporoinon otnv €050 5V pe duvatdtnta peupatog Gpoptiou 600 mA.

MVRSV LOOS
. LM309A
anoyn —

ano katw

~ LM30OA ——
egupa
L 1 3 O+
2
petaoy. 8-12V
O
G G £lG
~Trout “Trour ~Tro0uf|v,=sv
\'A 1
RS
RECT6
O
& O -

(5x. 9.16)

2TaBePOTIOINTNG UE OAOKANPWHEVO KUKAWLA TPLWV AKPOSEKTWYV PaiveTtal 0to (0X.9.17)
KUKAwa dldta&ng otabeporointr) TAong pe oOAOKANPwUEVO TPLwV akpodektwy. Ol Tu-
kKvwT€g C, kat C, xpnotuorotouvtal yia va apouactadel To KUKAWPA XapnAr) ouveetn avti-
otaon o OAeq TIG ouxvotnteq. H ouvBetn avtiotaon e£6dou AWV Twv 0TABEPOTOINTWV
au&dvel oTiq UPNAEG ouxvotnteq (Y.2) evw n evioxuon TOU EVIOXUTY] LELWVETAL.

O nAekTpoAuTiKOG MUKVWTNG C, €xel xaunAr avtiotaon otn péon rneptoxn Twv (Y.Z), eva
o TukvwTg C, dpa oTi§ Y.Z WOTe va EAATTWVEL TNV avTtioTaon eEG30uU OTnV TIEPLOXT) QUTH).
To (oxnua 9.18) deixvel pia mapaA\ayr] TOU PONYOURIEVOU KUKAWATOG TIOU UMOPOULE va
€xoupe pubuilduevn €€0d0 kal au&non oto peupa eEAd0U e TN XpPrion TeavlioTop.
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2tabeporoinTikd IC KuKAwuata urdpxouv og PeydAAn notkilia oto eunodplo. And autd
Ta LM309, LM 320, LM340 eivat Ta mo yvwotd. H Kwdlkomoinon Twv XapaKInELoTIKWV
ota (IC) pag deixvouvto peuua e€ddou m.x. K=1A, T=750 mA, H = 100 mA kat o aptBudg
Tnv tdon nou otabeporolel .X. To LM 340K -12 pag otabeporolel Tdon e€ddou 12V yia
peuua 1 A, j to LM 340K - 0,5 otaBeporolel tdon 0,5V-1A. Autr n oglpd apExel TAOELG
MEXPL 24 V. Mia AAAN yvwoTtr| oglpd otabeporomntwy eivat n pA 7800 (BeTikr)) kal n WA
7900 (apvnTikn). To duvapikod eEddou deixvetal amnd ta duo TeAeutaia Yneia otov KwdIKO
Toug apBud, dnAadr): To 7805 yia +5V 1} to 7812 yia +12V. To ouvexeg peupa (I max)
nou propel va pag dwoel dnAwvetal wg eENG:

Me tnv nmpocbrkn Tou ypduuatog L avaueoa oto 78 Kat Tnv TAon TIou oTabepoTolE,
pag dnAwvel 1. (IC) 78 L15 otaBeporolel 12V 0,1 A .

Me tnv npoodrkn tou ypdupatog M to peupa eivat 500 mA. M.x. To 78 M12 otabepo-
nolel 12V-0,5A.

Xwpig kavéva ypdupa étav to pevpa eivat 1A .. 7812 (12V/1A)
Me tnv mpoaobrkn Tou ypduuatog H to pelpa eival 5A.

Turkd mapadelypata epapuoyng Twv rmapandvw sivatl ta duo otabgpornotnuéva Tpo-
¢odoTIkd Tou paivovtal ota (oxnuata 9.17 kat 9.18).

2uvnOIouéveg TIMEG eVOG KUKAWUATOG atabeporoinong 3 akpodekTwv oTabepr|g OeTI-
Kng tdong 15 V eivat:

® Tdon eloédou )
® Tdon eE630u 220V 8V Mépupa

® Peua gpoptiou 2A
e Kupdtwon “
L

b 7805

o
1000pf 100pf
25V| | (x 9.17)

o Tpopodotiké otabeporiol-
nuévng taong +5V

TO3
’}, 7815 9 +15
+ lOOOpI | 100pf
25V == 25V
| 132

7915 © - 15 (2x 9.18)
e Tpopodotiko otabeporot-
nuévng téong +15v
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B. MPAKTIKO MEPOX
a) AmaiToupeva Opyava OUCKEUEG Kal UAIKA yia TNV eKTEAEOT TNG AOKNONG.

Mvakida test board yia tn guvdeopoAoyia ToU KUKAWUATOG
TouAdxiotov duo OAOKANPWHEVA

MUKVWTEG KAl avTIOTACELG

MaApoypdpog

Wnolako moAUpETPO

Metaoxnuatiotng 220V/30 V

Tpo@odoTIKG e TIOAAMAEG TAoelg eEOdou amnd 5V-30V AC/2A
Auo avopBbwTIkEG YEPUPEG e oTolxela 10V 2A kat 30V 2A

B) EkTéAeon epyaciag
1. Zxedldote T0 KUKAWPA Tou (oxAuaTog 9.16).

2. AvayvwpioTe Ta €EQPTANATA TOU KUKAWMATOG KAl ONUEIWOTE TA XAPAKTNPLOTIKA TWV
eEaptnudtwy Twv onoiwv ot TIuEg Ba gag doBouv OTO EPYAOTrPLO.

3. Avayvwpiote Ta XQPAKTNPELOTIKA TwV OAOKANPWUEVWY KUKAWUATWY TIou Ba oag do-
Bouv oTO EpyacTripLo.

4. MpayuaToTorjoTte TO KUKAWUA TIoU oXedIA0aTE.
5. TpopoddTnoe KUKAWUA e TAON PETA TNV £YKPLOT ard Tov urlelBbuvo Kadnynth.

6. a) 2uvd€ote otV €(0030 TOU OTABEPOTIOINTY TOV TIAALOYPAPO KAl aPATNnEoTE TNV
KUMOTOMOP®).

B) Metagpéparte tn ouvdeauoAoyia Tou TaApoypd@ou otnv €030 Tou TABEPOTIOMTN)
(edv gag €xel datebel NMalpoypdpog 2" dEoUNG MAPATNPNOTE TUYXPOVWS TIG KU-
MOTOMOPPEG €10030U €EAGDOU).

Y) MapatnproTe TIq KUPATOUOPPEG eLl0OD0U Kal €EOS0U Kal SLATUTIWOTE CUVOTTTIKA TIG
apaTnPNOoEeLg 0ag.

I'. AZIOAOINHzH
MeTtd T0 TENOG TNG ACKNONG QUTNG MPEMEL va YVwPICETE Kal va loTe IKavol va:

1. AvayvwpileTte Ta XapPAKTNPLOTIKA TWV OAOKANPWHEVWV KUKAWUATWY.
2. EmA€yete TO KATAANANAO OAOKANPWUEVO TIPOKELUEVOU VA TO XPNOLLOTIOW|OETE.

3. AlakpiveTte Ta anoteAéouata TG XPronNg KUKAWPATOG otabeporoinong wg mpog éva
anAod KUKAWPA TPOPOSATNONG.

4. Kataokeudlete KuKAwuata otabeporoinong tdong Uotepa and UEAETN OXETIKWV Te-
XVIKWV oXediwv.

5. KaBopilete Ta XapaktnploTika Aettoupyiag evog KUKAWPATOG oTtaBeporoinong Tdong.
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AZKHZzH 39

OYPIZTOP (THYRISTOR)

A.QEQPHTIKO MEPOX
Cevika:

Ta BupioTop eival eEaptriuara and nuiaywyoug P kat N oe dladoxIKEG OTPWOELS.
Autd prnopel va eival dUo 1) MePLoTdTEPWVY EMAPWV Kal va €xouv dUo, TPELG, TECTEPLG
akpodékTeg. Eivalt ouotruata dUo kataotdoswy (aywyludtntag-dlakommg). H katdota-
on otnv oroia Ba Bpioketal éva Bupiotop eAéyxetal eEwtepikd. H Aeitoupyia katn dpdon
TOUG podgel pe tn Aettoupyia Twv Auxviwv Bupatpov. ‘Etol T.X. n Bupatpov Aettoupyei
ME HIKpA pelpata Kat UPnAEG Tdoelg kat dleyeipeTtal oe Asitoupyia and UIKPEG OXETIKEG
Tdoelg. Ta Bupiotop Aettoupyouv e uPnAd peduarta kat xapnA€g Taoelg kat dieyeipovrtal
ME UIKPA peupata. Eival o a§iémota otn Asttoupyia Toug Kat n avtiotaor] Toug Katd
Vv 0pBn popd étav dyouv eival kKAdoua Tou QM.

Mepikég and TIq EPAPHOYEG TOUG eival aTn GOPTION PNATAPLWY, OTN METATPOTI) CUVE-
¥xoUg og evalaoaduevn Tdon 1 ouvexouq og auvexr] AAANG TIUNAG, oTn otabeporoinon
ouvexoug 1] evaA\aooduevng TAoewg, aTov EAeYX0 AelToupyiag KivnTAPWY Kal YEVWNTPEL-
WV, oToV EAeYX0 QWTIOMOU, 0Tn otabeportoinon Beppokpaciag KA.

OL kupldtepol TUToL BupioTop eivat:

H aupidpoun diodog Bupiotop (DIAC).

O ap@idpopog eleyxdpevog avopbwTrg rupttiou (TRIAC).
Yrnidpxouv B€Rata kat dAAAoL Turnol Bupiotop.

a. AM®IAPOMOZ AIOAOZ AIAKOINTHZ AC (DIAC)

O DIAC gpydletal onwg otav ouvdEooupe TMAPAMNAA duo SLO30UG TPV EMAPWV T
TEOOAPWV OTPpwoewv (oxNHa 9.19). Ayel kat pog TG duo kateubBuvoelg dtav n TAoT ToU
epapudletal ota Akpa Tou eival evaAAacadpevn Kat dtav auTr) EeMepVA [ULa CUYKEKPILUEWN
TIUN TIoU TNV ovoudloupe Tdon unépaong.

(5x. 9.19)
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H XapaktnploTikn Tou gaivetal oto (oxrjua 9.20). Xpnotuomnoleital oe KUKAWUATA EAEY-

xou AC yla mepLloplopd Twv andtouwyv dlakupdvoewv. Ouwg n kuptdtepn xpnoudtntd
Tou eival yia tn diéyepon tou TRIAC. Z10 (oxriua 9.21) aivetal kat 0 GUUBOAIOUAG TOU.

(5x. 9.20)

B. AMOIAPOMOZ EAEMXOMENOZ ANOPOQTHZ MYPITIOY (TRIAC)

O TRIAC unopel anAd va BewpnBei gav DIAC, aA\d e éva TPITo akpOodEKTN TN AeyOpe-

vn TIUAN, and tnv omnoia UrnopouUpe va eAEYXOUNE TNV TIUN TG Tdong unépBaong.

‘Exel Tpelg akpodEkteq: Tnv dvodo 1 (A1), Tnv dvodo 2 (A2) kat tnv 1UAn (G). H ovoua-

G\

MP

o 01

A

ola “dvodog” €xel ermkparnoetl (oxnua 9.21). To poptio cuvdéetal tavra otnv A2 evw 1
A1 xpnowomnoleitalt wg akpodEKTNG avapopdg yiati €xel apoBaia enidpaon e tnv uAn.
O TRIAC €xel To MAeOVEKTNUA va EAEyXETAL MO TNV TIUAN TOCO e BETIKOUG, O0O0 KAl HE
apvnTikoug MaApouq Kat ayel pog Tiq dUo kateubuvoelg, oe avtiBeon pe To BuploTop TO
oroio dyel HOVo TPOG pia KateuBbuvar, YU autd ovopAadeTal aupidpopog.

(5x. 9.21)

Ernouévwg o TRIAC eAéyxetal
aveEdptnTa and TNV TONKO-
mta g Al kat A2.

H xapaktnplotikr) Tou @aive-
TalL oto (o). 9.22)

(5. 9.22)
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To TRIAC xpnowuomnoleital oe epapuoyeg eA€yxou AC kal eival anodoTikd dtav n alAa-
YN TNG MOAIKOTNTAG TNG TUANG €XEL TNV (Bla cuxvATNTA UE TNV TAOT TIoU £papUOleTal OTIQ
avodoug. 2NV NUAN epapudletal Eva uépog ard tnv Tdomn eAEyxou yla va anopeuxbouv
andtopeg KUpAvaoelg kat aveEéleykteg dleyépaelg. H mUAn tpogpodoteital téte dlapEoou
evog DIAC, dnwg €xoupe avapEpel Maparnavw.

B. MPAKTIKO MEPOZ
a) ‘Opyava kKal CUCKEUEG TTOU aTraiTouvTal yia TNV EKTEAEOT TG AOKNONG.

MaApoypdeog

Tpogodotiké 6V DC 50 mA

Tpogpodotiké 12V DC 500mA

Tpogpodotikd 12V AC 500mA

Tpogpodotikd 40V DC 50mA

Wnplakd moAUPETPO

Mvakida yla TiIg ouvdeTUOAOYIEQ TWV KUKAWUATWY

B) ExTtéAeon epyaciag

1) KikAwpa DIAC

2XedLA0TE TO TMAPAKATW KUKAWUA pe TIUEG TIou Ba cag doBouv 0To £pyacTtrplo
2uvdéate 0To KUKAwua Tdon 6V DC. Zuvdéate atnv €000 TOU KUKAWUATOG TIAALOYPA-

@ou yla pétpnon DC kat petpriote Tnv Tdom Kopu®rg n ormoia eival n tdon unépBaong

Tou DIAC.

AVTIOTPEYTE TNV MOAIKOTNTA TNG TAONG TPOPOSOTNOEWS Kal enavaldparte tnv epyacia
TIOU KAvaTte aTtnVv nponyouuevn nepirtwon. H tdon nou petpdrte eival n avaotpogpn tdon
unépBaong.

2uykpivate TIqg dUo Tdoelg unépPBaong dwarotwvovtag ott eival dleg (n Aettoupyia
elvat aupidpopn).

2) KikAwpa TRIAC

2xedIA0TE TO TMAPAKATW KUKAWUA e TIG TIUEG TTou Ba cag dobouv 0To £pyacTrpLo

2uvdgate atnv TUAN tAom 6V DC kat petagu
.L:} o ° Tou dlakdrtm A1 kat A1 6,3V AC kal ot ouvéxela

R kAelote To dlakdrmm A1l. KAeiote to dlakdrmm A2
TIoU TPOPOJoTEl TNV TIUAN, ONUeElWaTE av avAapel
L n Auxvia kat eEnyrote nwg cupPaivel auto.

2uvdéote ota AKkpa NG Auxviag Tov MAaAuo-
YPAPO Kal EpAo0V KAEITETE TIAAL TOV OLAKOTTIN
- A2, JlAMIOTWOTE av 1 KUPATtopop®n elvat npt-
TOVLK). AvoiEte Toug dlakdmreg A1 kat A2.
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Apaipgate Tnv 1A0n 6.3V AC kat ouvdgate v tdon 6V DC. K\eiote Toug diakdmreg A1
Kat A2, onuewaote av avdpel n Auxvia kat eEnynote yiatl.

AvTioTpEPTte TNV MOAIKOTNTA TNG TUANG Kal apou kAeioete Toug dlakodrreg A1 kat A2
TéTE ONMELWOTE av avdBel n Auxvia kat SIKAIOAOYNOTE YIATL.

AvTIOTPEPTE SLAdOXIKA TIPWTA TNV MOAKOTNTA TOU TPOPOSOTIKOU TOU POPTIOU KAl UETA
MAAL TNG MUANG. Znuewote av avdBel n Auxvia kat eEnynote ylati.

Inuewwote av to TRIAC gpydletal dnwg mpoavaPEpape oto BewpnTkS UEPOQ.

r. AZIOAOIr'HzH

2T0 TENOG TNG ACKNONG AUTrG MPEMEL va YVwPICETE Kal va eloTe Ikavol va:
1. AvayvwpiCete ta otoixeia DIAC kat TRIAC.

2. Mpoodiopicete TV Tdon unéppaong Tou DIAC, opbn kat avdotpon.
3. E&nyeite yiati o1 duo tdoelg unépPBaong eival (dleq.

4. E&nyeite Vv Aettoupyia Tng UANg TRIAC.

5. AvapgpeTe TIG MPAKTIKEG epappoyeg Tou DIAC kat TRIAC.
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AZKHZH 40

KYKAQMA TPANZIZTOP ME KOINO EKIMOMIO (CE)

A.OEQPHTIKO MEPOZ:

Cevika:

Ta kukhwuata Twv Teaviiotop Ta cuvavtoUpe Pe TPelG Baolkég auvdeopoAoyieg. Ot
TPElg Baaikég auvdeopoloyieg e TIg onoieg €va TpavlioTop urnopel va auvdebel o’ éva
KUKAwa elvatl oL eENG:

Me kown Bdaon.
Me Kowvd ekrouno.
Me Kolvd GUANEKTN.

2ta oxnuata 10.1 gaivovral Ta KUKAWPaTa tng k&be ouvdeopoloyiag pe Tpaviiotop
PNP kat NPN.

e, —~C
PNPQQ
b -
L Ved
TV
/77
Kowég eknopnog Kowég ouléxtng Kowr| Bdaon
e —C
NPN QQ
L °ovT
Vee
(2x 10.1)
P Baoikég auvdeauo-
Aoyieg Tpavliotop

211 ouvdeopoloyieg Ba oupBoAiCoupe To peUpa Tou ekmoumnou pe |, To pedpa Tou
OUNEKTN pe |, Kat To pedpa g Bacewq pe |,. Tnv Tdon avaueoa oToug aKPOJEKTEG
ekmnoumnou-Bdoewg Ba oupBoAiCoupe pe Veb kat cuUMNEKTN-Bdoewg pe V., yia To KUKAWQ
Kowng BAoewg. MNa 10 KUKAWHA Kowvou ekmourou pe V,, kat V , Kat yia To KUKAwA Kowvou
OUMAEKTN pE V,, Kal V..

Me V_ V,, V. 6a ogupBoAifoupe TG TACEIG TWV MNYWV TIOU TPOPOSOTOUV KUKAWMATA
eKmoprou, BAoewg kat CUNEKTN avtioTolxa.
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2Komadg Tou BiRAlou autou dev eival n avaiuon OAwV TwV CUVOETUOAOYLWV TWV TPAV-
Clotop aA\d va avarttuxBel ) TeXVOAOYIKY) avTiAnyn autwv. MNeploodtepeg MANPoOPopIieq
Ba €xete oto pdbnua ZTOIXEIA HAEKTPONIKHZ yia Tig ouvdeouoloyieg Twv Tpavdi-
otop. Edw otnv doknon autr) 6a WAOoUpE POVO Yia TO KUKAWUA Kowvou ekropriou. O
EKTIOUMOG elval kKowog (YElwEVOQ) yia TNV €(00d0 Kal yia TV €€030 TOU KUKAWUATOG.
H elcodoq eival peta&u Bdong ekmoprou Tou Tpavdiotop Kal n €£0d0G HETAEU TOU OUA-
AEKTN ekmoprou. 2to ox 10.2 @aivetal n cuvdeopoAoyia Pe TIG TAOEIG TPOPODOTHOEWS
evog tpavliotop NPN.

(5 10.2)

MNa tpavdiotop tUnou PNP ot taoelg tpopodotioewq V.. Kat V. epapudlovtal pe
avtiBetn moAkdTnTa.

Av n TAOM OUAAEKTN - ekrourol apapeivel otabepn Ve kat yia Kabe petaBoAr| Tng
Tdong Baong-ekmoprnou (V,p) onuewlel To avtiotoio peuua Bdong (I,) Téte uropel va
XapaxOel N XapaKTNPELOTIKY) KAUIUAN €l0000U TNG ouvdeooAoyiag.

EnavaihapBdvovtag v dla epyacia Kat yia TG SIaPOPETIKEG TIMEG TAONG V. Xapa&e-
TE TO OUAVOG TWV XAPAKTNPLOTIKWY El0OO0U TOU KUKAWMATOG (oxriua 10.3.B).

Al A
(uA) l. ] Nepoxn

képou

/ lus

los MNeploxn
QrokKomnig

(5x 10.3)

AN6 TO OUNVOG TWV XOPAKTNPLOTIKWV (paivetal 0Tt To peupa Baong |, emnpeddetat Alyo
ano TNV TAomn SUMEKTN-ekmourou (V). Av Twpa napapeivel otabepr) n Tidr) Tou pelpa-
TOg |, KAl Yla KABe PETABOAY) TNG TAONG CUAAEKTN-EKTIOUTTOU ONUELWOEl TO PEUNA CUNAE-
KT TOTE XaPACTETAL 1 XAPAKTNPLOTIKA KAUTUAN (I;) TNG €§6d0u Tou KukAwuatog. Otav
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n epyacia autr yivel yla dlapopeTIKEG TIMEG peupatog Bdaong (I,) uropel va xapaxdel
OMNVOG XAPAKTNPLOTIKWY £106d0u (oxrjua 10.3 a). Ot XapakTnpLoTIKEG AUTEG Urnopouv va
XwpLoBouv oe TPEIG MEPLOXEG. ZTNV MEPIOXH KOpou drou yia eAAxoTn Ve To pedua lc
elval Y€yloTto, oTNV MEPIOXN AMOKOTIAG OToU Yia PeYAAn V. To pedpa Ic eival MoAU pikpd
Kal TEAOG oTnV MEPIOXN KavoVviKAg Aeiroupyiag Tou tpaviiotop. H petaBoAr Tou pelua-
TOG BAong MPOKAAEL pa PETABOAY] OTO PEUNA CUANEKTN e OTaBePT) TAON CUAAEKTN-EK-
riourtoU. Autr n HETABOAN eKPPALEL TO CUVTEAEDTH £VIOXUONG TOU KUKAWUATOG Kal ival:

g-de
dl,

av n Vg mapauével otabepn.
Ta XapaKTNELOTIKA TOU KUKAWUATOG KowvoU ekmtourou eivat:

Mégom avtiotaon eilocédou

Evioxuon tdong ueydin

Evioxuon pelpatog peydain

Evioxuon 1oxuog peydAn

Alapopd pdong 180° peta&u eloddou-eEO0d0U

AOYW TWV XAPAKTNELIOTIKWY AUTWY TO KUKAWUA auTtd xpnotdoroleital oAU reploodte-
po ard Ta dAAAa oe TIdpa MOANEG EPAPHOYEG NAEKTPOVIKWY dLlATAEEwWV.

B. MPAKTIKO MEPOZ:
a) AmapaitnTa 6pyava Kai CUCKEUEG YIa TNV EKTEAEON TNG AOKNONG

1. Tpopodotikd 5V DC 50 mA

2. Tpopodotikd 50VDC 100mA

3. MikpoaumnepdpeTpo e kKAipaka 0-200 A

4. MIAlapmepOueTPO e kKA{uaka 0- 60mA.

5. AUo Ynoplakd nmoAupeTpa pe kAipakeg 0-1V kat 0-30V

B) EktéAeon epyaoiag:

1. 2xedlAdoTe TO KUKAwA Tou (oxruatog 10.4) oL TieEg Twv eEaptnudtwy Ba cag dobouv
OTO EPYACTNPIO0.
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(5. 10.4)

2. Zuvd€ate otn B€omn Tng -
YNG: Vg TO TPOPOSOTIKO
Twv 5V DC kat otn 6€on g
mNYNG: Ve TO TPOPOSOTIKO
Twv 50V DC.

3. ZUVOEDTE TO MIKPOAUMEPOUETPO YIa TN KETPNOT TOU |, KAl TO ALAUTIEPOUETPO YIa TN
METPNON ToU .. To €va YnPlakd BOATOMETPO He KAnaka 0-1V yia tn p€tpnon TG Vg
Kat To AANO pe KAlpaka 0-30V yia ) petpnon V.

4. Avoixte Ta TPOPOSOTIKA Kal pubpioTte Tnv Tdon V. ota 2V, petaBailovtag Tnv Taon
Vg (MEe TO ToTEVOLOUETPO) Yia TwueG: 0,1-0,2-0,3-0,4-0,5-0,6-0,7V kat ONUELWOTE TO
avtioTtoo peupa l,.

5. EnavaAdBete v gpyacia 4 apou npwta pubuioete tnv tdon V. ota 18V.

6. Xapd&te TIg OUO XOPAKTNPLOTIKEG EL00S0UG TOU KUKAWUATOG aro TIG UETPNOELG TWV
epyacwwyv 4 kat 5 (ox 10.3).

7. PuBpiote to peupa Bdong |, yia undevikr) tiun (I,=0) kat kpatwvtag To oTabepd PETA-
B&M\ate TnVv Tdon V. yia T TipEG 0-18 V avd 2Volt kat onuelwote To pedua ..

8. EnavaldBare v gepyacia 7 apou pubpuioete To pevpa l, yia Tipeg: 10-20-30-50pA (Na
elval otabepod yla OAeg TIG HETABOAEG TNG TAON V).

9. And TIG METPNOELG TWV EPYACIWV 7 Kal 8 XapdEte TO OURVOG TWV XAPAKTNPLOTIKWY
€EG00U TOU KUKAWUATOG.

10. M'pAQTE TIG MAPATNPNOELG 0ag OTO TETPADLO.

. AZIOANOINHzH
210 TENOG AUTNAGQ TNG AoKNoNg Ba pEnel va YvwpIleTe Kal va eloTe Ikavol va:
1. AlakpiveTe Ta XapaktnELoTIKA Twv Tpaviiotop PNP kat NPN.

2. AlakpiveTe TOUG AKPODEKTEG EKTTIOUMOU BAONG KAl CUAEKTN oTouqg dlapopoug TUTIoUQ
TpavlioTop.

3. Epunvelete kal va avaAUETE TIG XOPAKTNPLOTIKEG EL0OJ0U Kal eEGS0U evog TpaviioTop.

4. YNoAoY(CeTe TO OUVTEAEDTT) EVIOXUONG TOU KUKAWUATOG.
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AZKHZH 41

ENIZXYTHZ TAZHZ KOINOY EKINMOMMOY

A.©OEQPHTIKO MEPOZ
Cevika:

2TOV €VIOXUTN] KOWvoU eKTOmoU TO ONua epappdlete otnv €(0000 TOU KUKAWMATOG
rou eival peTa&u Baong-ekmopmou svw n €€0do0g Aaupdvetal PeTaEU CUAAEKTN-EKTTO-
pmmou. O ekrourndg, Aowrdv, eivatl kowvég kat yia Ty €icodo kat yia Tnv €Eodo kat o’ autd
o@eileTal N ovopacia KoIvou EKMTOMTTOU.

Ta xapaktnELoTIKA TTou Tapouctdlel évag eVioXUTAG kolvou ekmopurou eivat:
1. H ouvBetn avtiotaon elo6dou PETNG TIUNG.
2. H ouvBetn avtiotaon €€630uU HEONG TIUNG.

3. H evioxuon tdong peyding Tung

4. H evioxuon peluatog oxeTIKA PEYAANG TIUNG

5. H evioxuon 1oxUog peydAng Tiung

6. H peta&u twv onudtwv €106dou e€Gd0U dlapopd ¢pdong eivat 180° dnAadr To onua
nou epappodletal otnv €icodo Aaupdvetal otnv €£000 AVIECTPAUMIEVO.

H evioxuon pelpatog 0To KUKAWA auTO ETITUYXAVETAL TIEPLOCOTEPO ArO TO KUKAWUA
BAoNG-CUAAEKTN TTaPd amnd TO KUKAWUA EKTTOUTTOU-CUAAEKTN. Mia ikpr] aAkayr) oTo peu-
Ma BAONG TOU KUKAWMATOG, TIPOKAAEL pia pueydAn aAayr) oto peuua CUANEKTN Kal eival
peyaAutepn amd ) povada (repimnou 50). Zto (ox 10.5) @aivetal pia T€tola cuvdeTIOAO-
yia. Otav otV (0050 TOU KUKAWUATOG, ToU oXAHaTog (10.5) epapoobel Eva nuItovikd
OTjua KAl 1) TAoN TOU NIToVIKOU orjuatog eival BeTikn (BeTiki nuirmepiodog), Téte autd
gvioxuel Tnv Betikny O AWON NG
Bdong (V,) Tou Tpavliotop. XTn
MEYLOTN TN TNG BETIKNG TAONG €l
0030U TO PeUPa CUAAEKTN YiveTal
MEYLOTO Kal N TAON UETAEU GUAAE-
KTT) EKTTOMTTIOU EAAXLOTN.

EZ0AOX

T - H tdon €€bédou eival n pkpdte-
PN MEYLOTN APVNTIKA.

(5x 10.5)
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>Tnv MEePITTWOT) TIoU N TAoN €1l0030U Yivel apvnTikr), eival avtiBetn pe tnv Tdon V; Kat
n MOAwoN pewwveTal. To pelpa Tou CUAAEKTN YiveTal UIKPATEPO OTWG Kal N Tdon otnv
R,, OTO PEYLOTO apvNnTIKO TNG TAONG £106d0U. H Tdon Twpa PETAEU OUAAEKTN-EKTIOMITOU
yivetal péylotn. And ta rponyoupeva gaivetatl kat n avaotpogr katd 180° Tou orjuaTog
€l0050u ano Tnv €50d0. TNV nPAgn de xpnoyiornolouvtat dUo EEXWPLOTEG TINYEG Vg Kal
Ve MG pa n Ve kat n fdon moAwvetal pe dlapépoug TpOmoug and autr). ZTo oxfua
™G AoKNoNg gaivetal To KUKAWHA evog evioxuTr kowvou ekmoprou. Ot avtiotdoelg R,
kat R, oxnuatiCouv €va diaip€tn Taong yla va eEacpallotel n MOAwON Tou TpaviioTop.
O dlap€tng autdg urtoAoyiletal yia 1o peuua BAong mou xpeldletal yia va epyaletal 1o
Tpavdiotop oto embuuntod onueio Aettoupyiag. H avtiotaon R, xpnoweuel yia tn Bepuikn
otabeporoinon Tou KUKAWPATog. ‘Otav 1o peuua cUAEKTN au&nbel Adyw Beppokpaaiag
au&dvetal Kat To PeUA EKTIOUTOU UE AMOTEAECHA va AQUEAVETAL KAL N TITWOT) TAONG MAVW
omv R,. H adgnon g mrwong taong navw otnv R, pewwvel v 1don noAwong petagu
BdAong ekmoumnou Tou TPAvlioTopP TOU HE TN Oelpd TNG HEWWVEL TO peUpa BAoNG Kat EMo-
MEVWG MELWVETAL TO peUpa GUANEKTN. 'ETol emituyxdvetal otabeporoinon. O mukvwtng
C, €xeL wg oKOoTO TN YelwOn TOU EKMOUTOU WG TIPOG TO EVAAAACOOUEVO OTjua Kat va di-
atnpet otabepd To duvapkd exrourou. Ot mukvwteg C, kat C, eival TUKVWTEG 0UCEUENG
KAl AroPOoVWVOUV TN CUVEXT TAON TPOog TNV £(00d0 Tou oMuatog kat mpog v €€odo. H
avtioraon R, eivat n avtiotaon goptiou Tou TpaviioTop kat TEAOG N R, eivat n avrioraon
popTtiou Tou eival n avriotaon pag mbavrg deutepng Babuidag evioxuong.

O evioxutng autodg xpnotuoroleitar euputata, AOyw TwV TIAEOVEKTNUATWY TOU, Yia
evioxuon pIkpwv onudtwy Xwpiq mapaudpPwon Kat ondvia anoteAeital and pia poévo
Babuida.

B. MPAKTIKO MEPOX
a) ‘Opyava Kai CUCKEUEG TTOU aTraiTouvTal yia TNV EKTEAEOT TNG AOKNONG:

TpopodOoTIKG e pubuIlduevn tdon DC peExptl 30V 50mA

Fevvrtpla X.2.

Wnplakd moAUPETPO

MaApoypdepog

Mvakida ouvdeopoAoyiag Tou KukAwuartog test board.

EEaptuata yia tn ouvOEOHOAOYIa TOU KUKAWUATOG OTNV Tivakida (avtiotAcelg TUKVW-
T€Q TpavlioTop).

B) EkTéAeon epyaciag

1. Avayvwpiote Ta e€aptripata Kat Ti¢ TIHES TOUG TIou oag €xouv dobel oTo epyaaTriplo
yla NV ektéAeon NG doknong.

2. 2xedLA0TE TO KUKAWA TNG Aoknong (0X.10.6) e TIQ TIUEG TWV EEAPTNHATWV.
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(5 10.6)

3. Tpopodotrote To KUKAwA ue Tdon DC 18V.

4. MeTpnroTe TIG TAOELG OTa onpeia TG BAONG CUNEKTN Kal ekrtoprtou Vg, V., Vi, Kat va
ONUEWCETE AUTEG OTO TETPADIO 0AG.

5. Antd 1o arnoTéAeoua NG MPONYoUUEVNG EpYaciag onuelwaote av n néAwon eivat opon.

6. ZuvdEate otV €(00d0 TN yevvnTpla X.Z (AKOUOTIKWY OUXVOTATWY) Kat pubuiote aut)
va oag didel atnv €5080 100 m V.

7. ZUvdEaTe ToV MaApoypd®o otn Bdon Tou TpavlioTop Kal UETPNOTE TNV TACN £l0OJ0U
V

p-p*
8. ZuvdEaTe Tov MAAUOYPAPo aTnyv €600 Kal LETPNOTE TNV TAoN €§6dou oe V.
9. Zuykplvate ta onpata elgodou €£6d0uU av UTIApXEL TTapaudpPpwaon otnv €£0d0.

10. Ano TIG UETPNOELG TIoU KAVATE OTIG EPYATieq 7 Kal 8 urohoylote Tnv evioxuon tng
Babuidag A=VekE/Velo.

11. Zuvdeate v R, oty €600 petaBaiovtag autn. ZNUEIWOTE TL ouppaivel oTnV Ku-
paTtopop®r) e€600uU.

12. Apaipgate v R, aro 10 KUKAWHA KPATWVTAG TOV MAAUOYPAPO otV £E0S0.

13. MetaBdAA\ate TO ONMpua €00dou navw and ta 100mV, YETPNOTE KAl ONUEIWOTE TNV
Taon oe mV (V,,) €l0080u Tiplv akpRwg apxioet n mapapopewon.

14. PuBuioTe T yevvATpla YiA TTAPAYWYT) TIAPANOPPWHEVOU ONUATOG OTnV £€£030 Kal
ONUELWOTE YLaT( UTIAPXEL QUTY N MAPAUOPPWOT.

MNa mepioodTepeg MANPOPoOpPieg TNTHOTE va oag eENyrioouv ol Kadnyntég oag.
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. AZIOANOINHzH
2710 TENOG auTAQ TNG Aoknong Ba TpEnel va YvwpIleTe Kal va eloTe Ikavol va:

1. Avayvwpiete Ta dldpopa eEAPTANATA TIOU XPNOLUOTIOLETE OTIG OUVOETUOANOYI(EG TWV
KUKAWUATWV.

2. Zexwpilete Toug aKPOdEKTEG eVOQ TPaviioTOp.

3. Mpaypatoroleite CUVOETUOANOYIEQ KUKAWUATWY artd TO QVTIOTOLXO TEXVIKO OXEDLO.
4. AlakpiveTe og €va KUKAwUA evioxuTtr TO KUKAWA elgddou Kal eEGd0u.

5. YnohoyiCete TNV evioxuon Tng Babuidag evog evioxutn.

6. Epunvelete v moldtnta evog onuatoqg (Mapaudppwong) kabwg va avapgpete Ta
aitia 1o TIG MPOKAAoUV.
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AZKHZH 42

TEAEZTIKOI ENIZXYTEZ

A. OEQPHTIKO MEPOX
Cevika:

Ot teleaTikol evioxuTég amoteAoUV TO ONUAVTIKOTEPO KOUUATL TWV YPAMMIKWV KUKAW-
MATwv. To dvoud Toug To oPeilouv OTIG TIOAAEG AEITOUPYIEQ TTOU EKTEAOUV.

Xapaktnpifovtat and oAU peyAAn evioxuon, MoAU peydAn avtiotaon €i.oddou, oAU
Mikpr] avtiotaon €£6d0ou Kal evioxuon TIOAU JeyAAOU eUPOUG GUXVOTHTWV.

OL pwTOL TEAEOTIKOL EVIOXUTEG KaTaokeudlovtav e dlakpitd eEapTruaTa NTav oyKw-
Oelg Kal eixav peydlo kéotog. Na Toug Adyoug autoug oL EPAPHOYES TOUG NTAV APKETA
TIEPLOPIOUEVEG.

Me tnv eEENEN TWV OAOKANPWHEVWY KUKAWUATWY Ta ortoia Ba eEeTATOUE OE EMOUEVN
doknomn ta Bacikd Toug HELOVEKTNMATA TEPLOPIoTNKAV TIdpa oAU Kal €T0L Ol TEAEOTL-
KOl EVIOXUTEG TIOU KUKAOPOPOUV OT)HEPA E TN HOPPT) TOU OAOKANPWHEVOU KUKAWUATOG
€XOUV TIOAU MIKPO OYKO KAl HIKPO KOOTOG. 2€ £va OAOKANPWHEVO UIOPOoUV va avTarokpl-
Bouv neploodTePOL amnd €vav TEAEOTIKO eVIOXUTY). 210 oxNpa 10.7 gaivetal n cupBOoAK)
napdoTtaaon evog TEAEOTIKOU EVIOXUTH.

Zupfohikr napdotaon oAoKANDWPEVOU KUKADUATOC
r—

EIZOAOZ

R|2
25k

&
p
BAAAS
O~

(2x 10.7)
AvaAuTiko
dtdypauua
TeEAEOTIKOU
evioxuTH
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To KUKAWMA TOU TEAECTIKOU EVIOXUTI] MITOPOULE va TO JlAIPECOUE O TPELG Babuideq:
Babpida €10030u

Mé£on Babpida

Babpida e£6d0u.

H Babpuida eio6dou (ox. 10.8) amnoteAeital and €va dAPOPIKO EVIOXUTH EPODACUEVO UE
pa Tmyr) otabepol PeUUATOG OTOUG EKTTOMMOUG TwV TPAVE{OTOP OUVOEOHUOAOYIUEVA €va 1
neploodtepa Tpaviiotop, oto (oxnpa 10.8) eaivovrat wg (). O1 Baoelg Twv Tpaviiotop aro-
TeAoUV TIG SUO €10000UG TOU TEAETTIKOU evioxuTr). H pia €ilcodog eivatl onpelwpévn pe TAnv
(-) kaiL ovopdZeTal avaoTpEPouaa yLati av yivel ehappwg BeTikdtepn 1 €€0d0g yivetal ap-
VNTIKY. H GAAn onuewwvetal pe To ouv (+) kat ovopdderal un avactpgpouaa. Av autr yivel
BeTikn TOTE KaL 1 €£000Q yivetal BeTikr}. ‘Otav kat oTig duo €106d0ug ePapOcBel orjua e
(0o mMAdTog Kat g idlag eaong n €€0dog Ba eivat undevikr). Ol KATAOKEUAOTIKEG SLAPOPES
METAEU TWV TUNUATWY TOU SLapopIKoU EVIOXUTN €XOUV 0V AroTEAEoMA Ta peupata BAong
Twv TPavdioTop va un dampouvtal (oa kat yU autd otnv €E0do gugavifetal un averdu-
MNTN TAoN XWpPIG orjua OTIG £l0630UG TOU TEAEOTIKOU eVIoXUTH. AuTr 1 TAon Aéyeral Taon
acuppeTpiag €€080u. e TIOAA OAOKANPWHEVA TEAEOTIKOU EVIOXUTY] 1 TAOT AQCUMUETPIOq
avalpeital pe v ouvdeom eEWTEPIKA evOg TTOTEVOIOUETPOU. Ta U0 AKPA TOU TOTEVOLOE-
TPOU auTtoU ouvdEovTal OTa dUO TIOdAPAKIA TOU OAOKANPWHEVOU, TIOU ONUELWVOVTAL Oav
offset null kal To pecaio oto apvnTkd 1} To BETIKO ™G TAONG TPoPodotoews (ox 10.7). H
evoldueon Babpuida Tou TEAEOTIKOU eVIoXUTY] anoTteAeital and ouvduaooug SLapopLKwV Kat
AAN\WV EVIOXUTWV avAAoYQ |ie TO OKOTIO YLa TOV OTtoio oxedldotnke. To otddlo autod divel pia
ermA£ov anoAafn Tdong kat peupatog. H €£050g eival ouvr|Bwg ouvdeopoAoyia akdAoubou
EKTIOMTTOU, TIPOCAPUOZEL TNV UWNAY avtiotaon g evildueonqg Babuidag pe Tn xaunAr Tou
POPTIOU Kal evEPYEl WG AMOUOVWTNG POPTIOU KAl TEAEOTIKOU evioxuTr). H péyiom duvaro-
mrta LeTaBoArg TNG Tdong e£630U 0 oUVAPTNAN LE TO XPOVO oVouAdeTal 6pIo TaxuTnTag
perapBoAng (SR) kat petpiEtal oe V/usec. MN.x. otav avapepetar SR=0,5V/us evvoeital OtL 1
TAomn omv €£0d0 dev unopel va auEdvetal 1y va pewwvetal ypnyopdtepa and 0,5 oto usec
(MkpodeuTEPOAETTTO). OL TEAEOTIKOI EVIOXUTEG XPNOLOTIOIOUVTAL WG EVIOXUTEG, eEvePYA QiN-
TPA, AOUYKPLTEG O€ AVAAOYIKOUG UTTIOAOYLOTEG O€ KUKAWUATA SLapOpLong-0AOKANpwoNgG Kat
aM\oU. Kukho@opoUv og oAoKANpwpEva e 8 akpodEkTeg 1 e 14. 'Evag amnd Toug mio yvw-
otougq eivat o 741. H peyaAUtepn T1don Tpopod3tNong KupaiveTat avaloya pie TO OAOKANpw-
pévo, and(= 18V pgxpl £+ 22V). Xpnoylonoloupe ouvriBwg TPOPOSOTIKA SITANG TIOAKOTNTAG,.

QQ evIOXUTEG, Ol TEAEOTIKOL Xpnaouorolouvtal e KAELOTO Bpdyxo, dnAadr] e uia avti-
otaon ouvdepeévn and v €£0d0 ot pia and Tig duo e106doug. Avaloya av To orjua
€10030U epapuoleTal oIV avaoTPEPOU-

. 0a 1 Jn avaoTtpgpouaa €XOoUlE TIG dUo
1 e EZ0AOz | Baolkég OUVOETIONOYIEG TOU EVIOXUTN.

EIZOAOX

+

(5x 10.8)
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B. MPAKTIKO MEPOZ

a) AmapaitnTa 6pyava Kai CUCKEUEG Yia TNV EKTEAEON TNG AOKNONG

Tpopodotikd 12V 100mA.

Mevvntpla X.Z. (QKOUGTIKWV GUXVOTITWV)

MaApoypdeog

Wnplakd oAUPETPO

Mvakida yia T cuvdeouoloyia Tou KUKAWpatog (test board) kat didpopa eEaptrjuata

B) ExkTéAeon epyaciag

1. ZxedlAoTe TO KUKAWA (0x.10.9) UE TIG TIHES TwV eEapTNUATWY TIou Ba oag doBouv oto
epyaoTtnpLo.

NG et 2 NC
S = Quiescent
set null 5 current set
Inverting input |:: > - v
Noninverting —] + Output
input 5 S
Ve — Offset
null
Offsetnull 1— L | — g Quiescent
current set
Inverting
input 2—:D_L'— 7Vt
Noni”VeiEg‘L?t 3— — 6 Output
vV a— |5 Offset
null
(5x 10.9)

2. Tpopodotrote TO KUKAwA e Tdoelg + 12V kat - 12V (to 0 otnv avtiotaon Tou pop-
Tiou otnv €£0d0 Kal otnVv £(00d0 ouvdEoTe TNV R, 0TO KUKAWHA).

3. BpaxUKUKAWOTE MPoowplvd Ta onuela A Kat B Tou KUKAWUATOG KAl CUVOEDTE TNV
€000 TO YNPLaKO BOATOUETPO.

4. PuBuiote 10 motevolopueTpo R, yia undeviki akpifwg £50d0.

5. Apaipg€ote To BpaxuKUKAwpa ard tTnv elcodo (A kat B) kat guvdéote ) yevvrtpla X.Z
Yla NUTOVIO OTjua JEoNG aKouoTikAg ouxvotntag 1KHZ kat €£0do mepinou 0,1V.

6. Metpriote TNV TAOM €10000U TOU TEAEDTIKOU EVIOXUTN UE TN OUVOEQT TOU TAAUOYPA-
Qou otV £€£030 Tou.
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7. Ynohoyiote Tnv arnoAafr) Taong tou evioxutn A=V, /V,..
(To V,,=0,1V kat To Ve€o eival yvwoto and v gpyaaia 5).

8. PuBpiote T yevvritpla yia €£0d50 20mV p-p Kat HeTPATe TNV €£030 TOU TEAEOTIKOU EVI-
oxuTtn yla ouxvotnteg 50Hz-100Hz-500Hz-1KHz-5KHZz-20KHZz-30KHZz-50KHZz-100KHZ
kat 200KHZ.

9. lNupiote 10 dlakdmTn A wote va ouvdebel oTo KUkKAwpa n R5.

10. Me ouvdedepévn tnv avriotaon R5 twpa oto KUKAwPa enavaldpate TG epyacieq
5,6,7 kau 8.

11. Xapd&te TI§ KAUMUAEG METABOANG TNG TAONG €EGD0OU 0 OUVAPTNON ME TIG TUXVOTN-
TEQ and PETPNOELG TIOU KAvATE OTnV gpyacia 8.

12. Zuykpivate TIG HETPNOELG TTIOU KAvaTE Me TIG avTioTAoelg R, kat R, kat ypdyate oto
TETPAdIO 0ag TIQ TIAPATNENOELG.

r. ASIONOIrHzH
2710 TéAOG TNG AOKNONG AUTNG TIPEMEL va YvwpileTe Kal va glote ikavol va:

1. Avayvwpilete ta oToIXeld TWV OAOKANPWHEVWY KUKAWUATWY ard Ta dedopéva Tou
kataokeuaotr] (manual, data-book).

2. Alakpivete and Tn ouvOECHOAOYIO TOU KUKAWPATOG TA OTOLXE(a AetToupyiag Tou (To
POAO KABe avtioTaoNG TOU KUKAWUATOG).

3. Mpayuatoroleite TN OUVOECHOAOYIQ TOU KUKAWUATOG €VOG TEAETTIKOU €VIOXUTNH amnod
TO OUVOEOUOAOYIKO TOU OXEDIO.

4. YniohoyiCete TNV anoAafr) evog TEAEOTIKOU EVIOXUTH.
5. Epunveulete T0 pOAO TWV QVTIOTATEWY TOU POPTIOU.
6. Meprypdpete anAd kal cuvorttikA TN Aettoupyia evog ONOKANPWHEVOU KUKAWUATOG.

7. Avallete and tnv KAUMUAN anokpioewq evog TEAEOTIKOU EVIOXUTH TA AMOTEAEOUATA
kal va eEdyete Ta ouunepdouatd oag.
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AZKHZH 43

AOT'IKEZ MYAEZ AND OR NAD NOR
ME OAOKAHPQMENA KYKAQMATA

A.OEQPHTIKO MEPOZ

Cevika:

O1 TexvONOYIKEG €EeAEelg kal N eupeia OLAd0ON OTIC EPAPHOYEG TWV NAEKTPOVIKWV
OnuoUpyNnoav TNV EMITAKTIKA avAyKn TNG KATaokeung dlatdEewv he PKpd OYKO, HIKPO
BApog, eux€pela oUVAPUOAOYIOEWS AANA Kal XapnAo kdotog. ‘Eyivav didgopeg nmpoomnd-
Beleqg pe N opikpuvon Twv eEAPTNUATWY, TNV TIUKVY] TOTIOBETNOT) TOUG OTO XWEO, TNV EV-
owudTtwon dUo 1] KAl TIEPLOCOTEPWYV OTO (D10 TIEPIBANUQ, TOV TTEPLOPIOUO TWV JACTACEWV
TWV aywywv Kat Twv enapwv. Ot mpoondbeleq Opwg autég odrynoav oe adlEEodo wg
TPOG TO MEYEBOG TWV SLAKPITWY EEAPTNHATWY. AvartUxOnKe €TOL N TEXVIKY] TNG MIKPOTUL-
KPUVOEWG TIOU €xel OONYNOEL ONUEPA OTNV KATACOKEUT] KATATANKTIKWY, OTO HIKEO TOUG
MEYEBOG, NAEKTPOVIKWYV SLATAEEWV GUVOAWY, TWV OAOKANPWHEVWV KUKAWUATWY.

To oAOKANPWUEVO KUKAWLA gival Eva TIANPES KUKAWUA NAEKTPOVIKNG dlatd&ewg ToTOo-
BetTnuEVo TTIAVW € €va KOPPATL NUaywyou. 2’ auTtd TO KOUUATL uTtdpxouV TO00 Ta evepyd
otolxeia Tou Kukhwuatog, dnAadn diodol, TpavlioTop KA., 600 Kal Ta MadnTikd, dnAadn)
WMIKEG aVTIOTACELG, TIUKVWTEG Kal Ol aywyol ouvdEoews TouG.

Ta oAokAnpwpuéva kukAwpata pe BAon Tov Tpdmo Asttoupyiag Toug xwpidovral ae dUo
Katnyopieg, oTa ypappIika (avaloyikd) KUKAWpaTa Kai ota Pneiakd. Ta ypappikad olo-
KANPwHEVa KUKAwpaTa nepNapuBAavouv TEAEOTIKOUG EVIOXUTEG, SLaPOPIKOUG EVIOXUTEG,
EVIOXUTEG LOXUOG AKOUCTIKNG OUXVOTNTAG KAl 0TABEPOTIOINTEG TATEWG.

Ta Ynelakd KuKAwuata nep\apBAvouv ouclaoTikd OAa Ta PN YPAUUIKA KUKAWUATA,
OTWG TL.X. AOYIKA KUKAWHATA KAl UVOUACHOUG AOYIKWV KUKAWUATWV.

Auadika AoyiKa KuKAwpaTta

NOYIKA KUKAWPATa ovouddovtal Ta KUKAWPaTa ta oroia divouv otnv €£030 Toug pia
OPLOPEVN AOYIKY) arndvtnon otav otnv £i00d0 epapuooTolV oplopgveg ouvonkeg. Ot ouv-
Brkeg auTeg eival duadikng HopPNg Tou Tumou "AANBng, Weudnq", "YYnAd-XaunAgd", "1-0",
"Avappévo - ZBnotd", "KAelotd — Avolktd" K.0.K.

Ta napandvw KukAwpata ovopdlovrat "Aoyikeg MUAeg" kal emaAnBelouv Tig MPALeLq
Qg AAyeBpag Boole xpnoiponowwvrag Tig duadikég ouvinkeg “KAelotd — Avolktd”, ol
oroieq avapgpovtal aTtouq dlakorTeg. Ot TIUAEG XPNOLUOTIOOUV TIG OUABIKEG OUVONKEG
"1-0" oL onoieq avapEépovtal oe duadikr LopPn. To éva ‘1’ gival n Aoylkn} €kpPACT) TOU
"UYPnAS" duvauiko, evw, To "0" n EkPpacm Tou "xaunAd" duvapkd. MNa v eukoAdTepPN Ka-
TavONno” TwV MUAWV Kal TwV Tvakwv aArBelag 6a mapouatdloupe To avTioTolKo KUKAwuQ
KaBwg Kat Tnv €kPpaocn tng UANG pe Baon tnv diyeBpa Boole.
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O1 Bacikoi TUrol MuAwv sivai: OR (H), AND (KAI), NOT (OXI), NOR (OXI H)’, NAND
(OXI KAI). TeAikd OAeg ol MUAeg €xouv dUo 1) TePLOTOTEPESG €10000UG (EKTOG amd Tn
NOT, n ornoia €xel uévo Q).

a) MoAn OR (H)

Ma v mUAn OR woxvel o kavoévag: H €£0d0g g nUAng OR odnyeital otn Aoy
katdotaon "1" étav Touldxlotov uia and Tiq el00doug TG Bpioketal otnv Katdotaon
"1". 310 mapaotatikd KUKAwua Tou oxruatog 10.10 ot dlakdmTeg avTinpoowrneUouy TIG
€1l00d0Ug NG TUANG kat n Auxvia a tnv €é€odo. Otav avapepduaoTte 0TOUG JIAKOTTTEG,
TO "0" onuaivel "avolktog" kat 1o "1" "kKAeloTdg" kal dtav avapepdpacTe atn Auxvia, To
"0" onuaivel "avauuévn" kat to "1" "ofnot". Me Bdon ta dedouéva autd enaknbeletal o
nivakag aAnBelag Tng nMUANG.

gioodot | EEodog 0
A/
A B | Y=A+B ' 1
A DO—y o o o | &4 L
B 0 1 1 0
1 0 1 —/:
] 1 1 B 1 —
a) Zuppoho MNuAng OR B)Nivakag aAnBeiag y) Napaotatiko kukhwpa dlakémm
(2x. 10.10).

B) MuAn AND (KAI)

Ma v MNMUAn AND oxiel o kavévag: n €€0d0g TG TUANG AND odnyeitat otn AoyiKn
katdotaon "1" étav OAeqg ol eicodol Bpiokovtal otnv katdotaon "1" (ox 10.11).

eloodol | €Eodog
A B | Y=A+B 0 0
g'—-D_' Y 0 0 0 2L A, : -
0 1 0 1 1
1 0 0
1 1 1 =
a) Z0uBoho NMUANG AND  B)Mivakag akBeiag  y) Mapaotamkéd KUKAwua Slakdrmm (ex. 10.11)
x. 10.

y) MUAn NOT (OXI)

Ma v MUAn NOT oxUel o kavévag: n €€0d0g pag mUuAng NOT odnyeitat otnv avtibe-
TN katdotaon Tng €l0ddou (ox.10.12).
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gioodol | €Eodog 0
A
A Y 1
p—{>o—v :_5!___,_£®
0 1
1 0 e

a) Zuupoho MUANg NOT  B)Nivakag ahrBelag y) NMapaotatiké kukAwUa dlakorm

(=x. 10.12)
8) MuAn NOR (OXI H)
H MUAn NOR eivat ouvduaoudg Twv uhwv NOT kat OR (ax. 10.13)
.
gloodol | ££0d0G | N
A B | v-Ai 8/, |
A
0 0
=D [0 |
1 0 0
1 1 0 —
a) ZUpBoro MUANG NOR  B)Nivakag aNfBeiag ) Mapaotatiké KUkAwua Siakdmm (2x. 10.13)
[1UAn NOR
€) MOoAn NAND (OXI KAI)
H MUAn NAND eivat ouvduaopog Twv muhwv NOT kat AND (ox. 10.14)
eioodol | €Eodog
A B | Y=A+B
A —roi
Y 0 0 1
B-——DD—' o 11
1 0 1 - .
1 1 0 bl
a) ZupBoAo MUANG NAND  B)Mivakag aNjbeiag Y) Napaotatiké kukhwpa dakdmm)
(2x. 10.14)

Noyikég MUAeg pe d16d0ug Kal TpaviioTop

2TA TIPAKTIKA KUKAWPATA € XPNOoTiolouvTal ol SIaKOTTTES YIATi KAmolog Ba mpénel
va Toug xelpifetal. ‘Etol xpnowornolouvtat diodol i tpavliotop. 210 oxnpa 10.15 eaive-
Tatn MUAn AND pe d16doug. Ot kdbodol eival ot duo eicodol A kat B (uropei va untdpyouv
TEPLOOOTEPEG) EVW N KON Avodog péaa amd Tnv avtiotaon ouvaEeTal OToO + NG TAONG
TPpoPodotoewg Kat eivat €€0dog (ox 10.15).
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A D, A |
—K s o >—-c
C B .
.B_< D, AND

Av otn pia vy kat otig dUo e106d0oug epapuoatel apvnTikA Tdon 1 yelwon (Aoyiké 0) n uia
diod0og 1 kat oL duo, otn deutepn Tiepimtwon, 6a dyouv kat €tot otnv €€0do C dev untdpxel
Tdomn, dnAadn €xoupue AoyIKO "0" (tdvta urtdpxel pia pikper Tdon nou Bewpeltatl Aoyiko "0").
‘Otav om wa eicodo epappoatel apvnTikny TAon Kat otnv AAAN BETIKY, AyeL N TIPWTN Kal
otV €£000 TAAL uTtdpxel AoYIKS Undev. Av Opwg Kal oTig dUo €100d0UG ePpapooBel BeTI-
Kr] Taon Aoyikd "1" téte Kat ot duo diodol MoAwvovtal avaotpoda kat atnv €£0d0 €XoulE
nepinou tnv tdon Tpopodotroews dnAadr Aoyiko "1" ekppdletal: C=A AND B.

2710 oxfjua 10.16 @aivetal twpa n MUAn OR ue diédoug.

A :ID1 C
& —o

o——-—B )l—o
Dy A ..._13
Be— c
R

(=x. 10.15)

(5x. 10.16)

Av kal oTig SU0 €l0030UG EPAPUOTTEL TO AOYIKO "0" (YNn), otnVv €£0d0 €x0oupe TO (Slo dn-
Aadr Aoyiko "0" yiati ot diodol eival avdoTpopa oOAWPEVEG Kal dev Ayouv. Av 0Tn Uia anod
TIG duo €10000UG 1] KalL 0TI SUO epappoatel BeTikr TAon téTE N dlodog Ba moAwbel opOA
kat Ba dyel. Emopévwg 6a €xoupe LA TITWOT TAONG ENAVW TNV avtioTaon Kat n €£000¢
€xelL Tepimou tnv Tdon TPoPodoTH-
oewgq 1 Aoyiko "1". AutdO ekppadle-
Tat pe m oxéon C=A OR B. Z10
(oxMua 10.17) @aivovtat ot avti-
otolxol oupBoAhopol. H  mUAn
NAND (OXI KAIl) eivat MUAn AND
Tou otV €£080 NG CuvdEETAL [la
MUAN NOT ((OXI).

(=x. 10.17)
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H iuAn NOT eival évag avaotpogpeag, oto (oxrua 10.18) gaivetat pia MUAn NAND. Qg
avaotpoeag (MUAN NOT) €xel ouvdebel €vag evioxutnig Tpavliotop Kotvou EKTIOUTOU TIOU,
onwg eival yvwotod peta&l Tou onuaTog l00dou Kat eEGdou undpxel dtapopd pdong 180°

Voe = V(1)
C
|
AN
A
Vio——e—AAN,
V(1) N i
2
—|V(0) Veo
(5x. 10.18)

H €€0d0¢g g UuANng AND eivat og Aoyikd "0" pdvo dtav otig SUo el00d0ug epapudleTal
AOYIKO "1". 2& OAEQ TIG ANAEG TIEPUTTWOELG €XEL AOYIKO "1".

H MUAn NOR (OXI H) eivat kat autry uia MUAn OR nou otnv €€030 TG ouvdéetal pia
MUAN NOT (OXI). Mwa NMUAn NOR ¢aivetat oto (oxrjpa 10.19).

A D,
o—
B
..._..--_—-.
D,

(=x. 10.19)

2tV nepimtwon g NOR €xoupe Aoyiké "1" otnv €£0d0 pdvov dtav Kat oL duo €XOouV
Aoyiko "0". Ot oupBoAiopoi Twv NAND kat NOR eivat idiot pe twv AND kat OR, avtiotoxa
pe ™ dlagopd otL otnv €030 UTIAPXEL Evag UIKPOG KUKAOG Ttou JelXVeL TNV avaoTtpo®r).
H Aoywkn} ox€on mou ekppddet v NAND eivat C=A AND B (H mauAa ntdvw and tnyv €€0d0
deixvel Tnv avaotpodn)), evw TG NOR CIA OR B.

MPOXOXH: Zav Aoyiko 1 dvta Bewpeital To uPnAg eninedo TAong kat oav Aoyiko "0"
TO XQUNAOQ.
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B.MPAKTIKO MEPOX
a) AmaiToupeva opyava Kai GUOKEUEG yia TNV EKTEAEOT TNG AOKNONG.

Tpo@odotiké 5V DC, 100mA

Wnolako moAUUETPO

Mivakida yla Tig ouvdeopoAoyieg Twv KUKAwudTwy (test board)

Ta anapaitnta eEaptriuata yia tn ouvdeopoAloyia Twv KuKAwudtwy (tpavlioTtop, diodol,
QVTIOTACELQ)

B) EkTéAeon epyaciag

1. Avayvwpiote kal oxedldote e TI§ TIUEG Twv eEaptnudtwy Tou Ba cag dobouv oTto
€EPYQOTNPLO0.

2. Tpopodotrote To KUKAWWa a (ox. 10.20) pe 5VDC (Aev npéEmnel va BPaxUKUKAWOETE TA
onueia C kat D).

(=x. 10.20)

3. Mupiote Toug dlakdrreg TG NMUANG AND oto "0". Zuvd€ote €va BOATOUETPO OV £§000
C kav yn.

4. dTidxTe €vav Tivaka mou oTnVv PwTn otAn va €xel v eicodo A1, ot deltepn v B
kat otnv Tpeltn tnv €€odo C.

5. Znuewwaote otov Tivaka tnv mpwtn £€€0d0 oe duadikd apBud (0" edv n tdon eival xa-
MNAR kat "1, edv MANoldel ta +5V g 1dong Tpopodoaiag).

6. Kavete 1o id10 yla A=0-B=1 ,A=1-B=0 kat T€EAog A=B=1, apou cuvdEoeTe KATAAMNAQ
TIG €100d0ug A kat B.O mivakag autdg A€yetal riivakag aAnbelag g nmuAng AND.

7. Apalp€ote TO TPOPOSOTIKO amd TO KUKAWUA O KAl CUVOEOTE QUTO OTO KUKAwUA fB
(MUAN OR).

8. EmavahdBare Tig epyaoieq 3,4,5,6. Twpa €xeTe Tov Mivaka airjbelag tng nuAng OR.
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9. Tpopodotrote Eavd 1O KUKAwHA a apou BpaxukukAwoete ta onueia Co D.Exete
TWwpa pa MiAn NAND.

10. Apou nd\L ouvd€aete €va BoAtoueTpo atnyv €£0do C kal o yn, yuplote 0To Aoyikd
"0" und€v Toug dLaKATITEG ELGODOU.

11. EnavaldBarte Tig epyaocieq 4,5,6. Oa €xete Twpa Tov mivaka airbeiag NAD.

12. AnoouvdEate TO TPOPOJOTIKG arnd To KUKAWUA a Kal TPoPodOoTroTe TO KUKAwUa B
agoU TwPa BPaXUKUKAWOETE TIAAL Ta onpueia Co D.

13. EnavaldBare Tiq epyacieg 10 kat 11 yia va €xete tov nivaka aAribeiag NOR.

14. Zuykpivate Toug mivakeg ahkrBeiag AND, NAD, OR, NOR kat ypdyte TIG tapatnpn-
oelg 0ag.

r. AZIONOIMHzH
>10 TEAOG QUTNG TNG AOKNONG TIPEMEL va YVwpIleTe kal va eloBe kavoli va:
1. AlakpiveTe Kal va EMAEYETE TN KATAAANAN TIUAN.

2. Mpaypatoroleite TIG oUVOECUOAOYIEG KATA TtepimTTwOoN).
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TEXNIKOI OPOI

AkTIvoBoAia: ota nupnvika gawvopeva eivat To anoTEAECUA TIOU Ol aotabelg mMuprveg
(padlovoukAidLa) dlaoTiwvTal Kat TTapdyovTal CwUaTidla Kat NAEKTPOUAYVNTIKY] AKTIVORO-
Aa.

AkTIvoBOAia evépyelag: €Tol Kiveltal n nALakn evépyela.
ApTEP: HovAda LETPHOEWG TOU peUaTog (dnAadr| Tou pubuou porg PopTIwy).

Avddpaon: n xprion orjuatog 1} mMAnpo@opiag ard tnv €£odo piag dadikaoiag, mou uro-
pel va v eA€y&el 1) va Tnv EeKvrioeL.

Anodoon: o Adyog (rmAiko) Tng evépyelag mou arnodidetal (eEA30U) MPOG TNV evEPyela
TIou KatavaAwvetal (eloddou).

Ao@dAeieg: MpooTaTeuTIKEG SLATAEELG TOTIOBETNEVEG OE KUKAWUATA, YA VA TA TIPOCTA-
TeUouv and unepPoAikd pedpata. Auto yivetal pe To "Avolyua" Twv aoPaAELWV Kal TN
dlakomn pe autdv Tov TPOTO NG PO Tou PeUUATOG.

AcQaAeIodIaKOTITEG: NAEKTPLIKES JLATAEELG TTOU TOTIOBETOUVTAL O€ KUKAWUATA, Yid va Ta
npootarevouv and umnepPBoAikd pelpata. Autd erutuyxdvetal kabwg autoi "mépTouv”
omndte dlakorrouv (avolyouv) To KUKAwua. Mmopel va evepyoroinBoulv ek véou, apou
artokataotabel To mpdRANUa Tou urnepRoAlKoU PEUUATOG.

Bdon: to éva and ta Tpla orpwuata nupttiou Ye ipooiEelg os éva TpavlioTtop.
Bar (watt): povada petprioewg 1oxuog oto ouotnua S.I. (Alebveg Zuotnua).
BoArT (volt): povdda petprioewg tdoewg kat H.E.A. (NAekTpeYEPTIKNG SUVALEWG).

BpaxukUkAwpa: katd AdBog por| loxupoU peluatog oe KUKAwUA, AOYWw KATAoTPOPNG 1
OQAALATOG OTOUG aywyoug.

AlakomTeg: dlatdéelg SLAKOMNG Kal eNMavapopdg TIoU ETIUTPEMOUV 1] SIAKATITOUV T PO
NAEKTPIKOU PEUPATOG 0€ KUKAWUA.

AIaKOTITNG TECOAPWV dPOHWV: XPNaoToleiTal OTav TPEMEL va EAEYXETAL KATIOLOG Aa-
prtmpeag and Tpia pépn.

AlakénTNG TPIWV SPOPWV: JLAKOTTNG, TOU XPnaoluomnoleital padi pe dA\ov pold Tou,
dtav To pelpa TPETEL va eAEyxeTal and JAPOPETIKA onuela g€ KATOLO KTAPLO.

Alaxedpevn aktivoBoAia: nAlakr aktivoBoAia, mou €xel urnootel okEdaon otnVv atuod-
opalpa.

Ei181krj 0gpudTnTa: HETPA TNV IKAVATNTA UAIKOU Va aroppo®d Bepudtnta.

Ei13ikrj 6eppdTnTa Oykou: LETPA TN BepUdTNTA TIOU AMoPPOPA €va UNIKO O OXEOM Me
TNV au&non tng Bepuokpaciag Tou Kal Tov YKo Tou. Bpioketal moAanAactdlovtag mn

266



HAEKTPOAOTIKO EPITAXTHPIO

(ouvnBn) e1dIkY BepudTNTA £ TNV TIUKVOTNTA TOU.

Ekmopndg: €va and ta Tpia OTPWHATA TUPITIOU e TIPOCUIEELG, TTou avrikel og Tpavdi-
oTop.

EvaA\akTiipag: yevwwntpla, mou napdyet evaAaocodpevo pelpa (pedua mou aAAdel Ka-
TeUBUVON TIOMEG POPEG TO DEUTEPOAETTO).

Evépyeia akTivooliag: evépyela rou petadidetal dnwg Ta kupata.

Evépyeia: n duvatdtnta napaywyng Epyou.

‘E€0d04: To anotéAeaua tng eneEepyaociag oe €va cuotnua.

HAekTpeyepTikn duvapn (HEA): xapaktnpilel NAEKTPIKEG TINYEG KAl HETPETAL OE BOAT.
HAeKTPIKOG KIVNTAPAG: JIATAEN, TTIOU LUETATPETEL NAEKTPIKN] EVEQYELA TE UNXAVLKN.

HAekTpopayvnTik akTivoBoAia: o emoTnuovikdg 6pog yla TNV akTivoBoAoUuevn eVvEp-
yela.

HAekTpovia: cwpatidla apvnTikwg GOoPTIOUEVA, TA OToia KivouvTtal YUpw arnd Tov Tupn-
va Tou atdpou.

HAekTpovOpOG: SLakATTING TIoU AetTtoupyel pe NAeKTPkO pelpa. EAEyxel pe dlakomr| Kal
AMOKATACTAOT) KUKAWUATA XPENOLUOTIOLWVTAG £VAV NAEKTPOMAYVI|TN.

Hupiaywyog: uAiké Ttou €xel 131dTNTa aywyou Kat HoVWTH.

‘Immog (HP): povdda petprioewg Loxuog (on pe Tnv oxu yia aviywon 33.000 Ibf (mdouvt
duvduewg) katd 1 ft (= 30 cm) oe éva Aemtod.

loxug: napaydpevo €pyo did TOU avTLoTOlXOoU XPOVOouU TIou TtapdyeTal.
Kd00d0g: 1o apvnTtikd nAeKTPOdLI0 TOU CUCTWPEUT).

KUkAwpa: diadpoury, and orou dEPXETAL Kal EAEYXETAL NAEKTPLKY LOXUG KATEUBUVOUEVN
TPOG PpWTA, LUNXAVHUATA, CUOKEUEG Kal AAa gopTia.

KUkAwpa ogipdg-mapdAAnAo: nAeKTPIKO KUKAWLA, TIOU oUVOUAZEL NAEKTPIKEG CUVIOTW-
0eg og oelpd kat TapdAAnAa.

MeTaoxnpaTtioTig: nAekTPIKr) dldTa&n nou uropel pe t forbela Tou payvntikou riediou,
va petaBdlel tnv tdom.

MeraTponéag DC/AC: nAektpikn Sidta&n mou pnopel va avuPwvel Tnv Tdon Kal va PeTa-
TPEMEL OUVEXEG PEUNA OE EVAANATTOEVO.

MikpoUmToAoyIOoTAG (HIKPOETTEEEPYAOTHG): NAEKTPOVIKOG UTIOAOYLOTHG UE OUYKEKPIEVO
OKOTIO, TIoU OLaBETEL ONOKANPWHEVEG HOVADEG HVING KAl HOVADEG EAEYXOU.
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NeTpdvia: oudétepa cwPaTidla 0TO E0WTEPIKS TOU TIUPYIVA TWV ATOMWV.

OAOKANPWHEVO KUKAWHA: KUKAWA TIOU TtEPLEXEL TPAVIOTOP, AVTIOTATEG KAl TIUKVWTEG.
Elval éva mAripeg NAEKTPOVIKO KUKAWA, TIOU BPIOKETAL OE €va [UKPOOKOTIKO TIAKETO.

MapdAAnAo KUKAwHA: NAEKTPLIKO KUKAWA, OTIOU UTIAPXOUV TepLloadTepol and &vav (Ta-
PAANANAoL) dpduol yia To pelpa.

MNpoominTouca akTivoBoAia: n moodtnTa akTivoBoAiag mou MEPTEL OTNV EMPAVELQ TNG
yYNg avd povdada xpdvou Kat povada empavelag.

MNpwTtdvia: BeTikd cwuatidla.
Mupnvag: To kevtpkd PEPOG TNG YNG amod aidnpeo, €xel ddpeTpo mnepinou 3500 km.

Mupriveg: auvoAo amnd BeTIKA Kal oudETEPA CWUATIOLA TIOU ArtOTEAOUV TO KEVTPLKO UEPOG
TOU aTOuOU.

R, péyebog: To uéyebog, Tou oroiou n Tiur deixvel TNV avtiotaon Tou UAIkoU otn dtddo-
on BepudrTag.

PN gna@n: oudétepn {wvn oe kpuoTaA\odiodo Bpioketal HeTAEU Twv oTpwudTwy P kat N.

Porj ontwv: og NAeKTPOVIKEG SLATAEELG NUIAYWYWY, N PO TWV oMWV avTloTolxel o avti-
BeTn por NAeKTPOViwv.

ZUOCWPEUTEG: CUOKEUEG Ol omoieg apdyouv NAEKTPLOUO.

ZuAékTNG: €va amnd Ta Tpia oTpwpata TPaviioTop MUPLTIOU TTIOU TIEPLEXEL TIPOCUIEELS.
Tdon: to aitio rou npokKaAei pelpa oe aywyoug.

TCouA (Joule): n povdda evépyelag oto Alebveg Zuotnua (S.1.),: TCouA (Joule = 1 N-m):
povAda PETPrioewg €PYOU (on pe To €pyo Tou apdyel duvaun evog newton, dtav PETA-

Kivel Katd TnVv kateubuvor TNG To onpeio epappoyng TNG Katd éva YETPO.

TpavlioTop: Baoikn ddta&n and nuiaywyd. Mropel va dlakdrrel kal va arnokablotd
pelua og KUKAWA, TIPAYHA TIOU TO KABLoTA oNUAvTIKO OTN AEITOUPYI(A TWV NAEKTPOVIKWY
UTTIOAOYLOTWV .

Yrep@opTwon: urnepBoAlkd pelpa mou mpokaAeital and acuvrolota uPnAr araitnon
LOXUO0QG Y1Q OUYKEKPLUEVO KUKAWLA.

OwTOROATAIKO OTOIXEIO: KPO KPUOTAAIKS KOMMUATL TIUPLTIOU TIoU €XEL TIPOoIEELg amd
AA\\a oTolxeia onwg Boplo Kat pwoPopog. Térola otolxeia (KUTTapa) Urmopouv Kat HETa-
TPEMOUV areubelag NALaKY EVEPYELA OE NAEKTPIKT).

dwTdvia: cwuatidla 1 TakETa EVEPYELAG TIOU KIVOUVTAL OTO XWEO Kat divouv Tnv evépyeld
TOUG QV KTUTIOOUV CWwia JEoa amnd To omoio dev urnopouv va dEABouy.

Qp (ohm): povdda g avtiotdoewsg otn SIEAEUOT TOU PEUUATOG amnd aywylun ddtagn.
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