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Elcaywyn

® >TO TIPONYOUVHEVO 0OXOANBNKAUE PE TNV AVOAVON KUKAWUATWY PE
NUITOVOEIDEIC KUUOTOUOPWPEC OTN MOVIUN NUITOVOEIdN KaTAoTaoN T
OTIOIO ATV POVOQPAOIKA.

e 'Eva HOVO@OOIKO oUOTNUO NAEKTPIKNG EVEPYEIOC OTIOTEAEITAI OTIO
Lia yevwntpia (Ttnyn) Tou oLVOEETAl HEOW €VOC (EVYOLC AYWYWV
LE TO (POPTIO.

® OO ETIEKTEIVOVE TIC TEXVIKEC AOVAALONC TIOL AVATITUXONKAV VIO
LOVO@POOIKO KUKAWUOTA OTO TPIPACIKA, ONACSI KUKAWMUATA TIOU

TIEPIAAUBAVOLV TPEIC TINYEC TACEWV Ol OTIOIEC ATIEXOUV XPOVIKA
METAEL TOLC KATA EVA TPITO TOU KUKAOU.

® 3TNV TIPAéN Ta CLOTAPATA TIOPAYWYNC KOl HETAPOPAC NAEKTPIKNG
EVEPYEIOC EIVal TPIPATIKA.
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Elcaywyn

Edw HYEAETOUE TPIPATIKA KUKAWUOTA EVOANACTOTOUEVOL PEVUOTOC, ONA. KUKAWUATO
TIOU TIEPIEXOLV TPEIC TINYEC TAONC KE dlaPopa @Acn 120° PETAEL TOUC.
XPNOIPOTIOIOUVTOI EVPEWC OTA JIKTUO PETAPOPAC, SIOVOUNC KAl KATAVAAWONC
NAEKTPIKNC EVEPYEIOC AOYW TWV TIAEOVEKTNHATWY TIOL TIAPOUVCIALOLV:

® Ol ATIWAEIEC OTIC YPAUMEC HETAPOPAC Eival MIKPOTEPN VIO TPIPATIKA PEVLUOTA UE
OTIOTEAECUA 1N ATIOITOVHEVN JIOTOUN TWV AYWYWV VA EIVaL HIKPOTEPN ATIO OTI O€
aVTIoOTOIXO HOVOQPACIKA (E€0IKOVOUNGOT LAIKOD).

® >TO TPIPOCIKA N oTIyuIdia 1oX0¢ ival oTaBepn) Kal ion YE T HEoN 10XV €V AVTIOETEL
ME TA HOVOQPOOIKA OTIOL N OTIYUIdia I0XVC HETOBAANETAI OLVEXWC (OTIOTEAEITAI
OTIO PO OTABEPA OLVIOTWOA KAl IO NUITOVOELIDN JITIAACIOC CLUXVOTNTAC OTIO TN
OUXVOTNTA TOU EVOANDCOOUEVOUL). ZTOUC NAEKTPIKOLC KIVNTAPEC (UNXavEC/
YEVVITPIEQ) N TPIPACIKI) TPOPOOOCia EXEI OOV ATIOTEAECUO OTOOEPN POTIN OTA
TIEPIOTPEPOPEVA PEPN TOU KIVNTAPO HE AlYOTEPEC KATATIOVAOEIC KAl KPAOUTHOUC
TIOU ONUAIVEL ATTAOVOTEPN KOl OIKOVOUIKOTEPN KOTOOKELN TETOIWV CUCTNUATWV.

® O BaBuoc artddoonC oTouC TPIPATIKOVE KIVNTAPEC ival PnAOTEPOC OTIO OTI
OTOULC OVTIOTOIXOUC HOVOPACIKOUC UE KAOAUTEPO XOPOKTNPIOTIKA AEITOLPYIOC.

[Mpo0TT00e0N OTI £XOVUE CUUMETPIKA 1) IcoppoTinuéva (balanced) Tpipacika
OUOTAMATA, YEYOVOC TTOU ETTIRBAAAEI TIEPIOPICUOVC OTA POPTIO OLTWV TWV CLOTNHUATWV.

A. ApOGOTIOUAOG HAektpikd KukAopata Il 06-04-2023



Elcaywyn

® H mtopaywyn NAEKTPIKNC EVEPYEIOC ETIITUYXAVETAL PE PIO NAEKTPIKE YEVVITPIA TIOU
METATPETIEI PNXAVIKI) EVEPYEIO OE NAEKTPIKI. H PNXAVIKL EVEPYEID UTTOPEI VO
TIAPAYETAL VIO TIAPADEIYUO OE VO UOPONAEKTPIKO EPYOCTATIO.

® To VEPO TIOL OTIOBNKEVETAI OTO PPAYHO TIEPTEL OTIO KATIOI0 LYOC HECW
LVOPOCTPORBIAWY OTO TIOTAYL. Ot EAIKEC TWV LOPOCTPORIAWY TIEPICTRPEPOVTAIL ATIO
TO VEPO KOl padi TOUC TIEPIOTPEPETOI O AEOVOAC NAEKTPOYEVVITPIOG.

Ewkova amnd “Basic Engineering Circuit Analysis”, J.D. Irwin, R.M. Nelms, 11t
ed., Wiley, 2015.
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ZXAHo: ApXN TPIPACIKNC YEVVATPIOG
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Elcaywyn

H UNXaviKr) EVEPYEID PETATPETIETAI HECW TNC YEVVNTPIAC OE NAEKTPIKI).

> € OTMONAEKTPIKA EPYOCTACIA YIVETOI KOUON OPUKTWVY KAVCIHwWV, BEpUaiveTal
VEPO KOl JUETOTPETIETAI O ATUO PE TN BONOBEIN TOL OTIOIOV TIEPIOTPEPETAI O
OTPOBIAOC. NEPO XpNOIPOTIOIEITAI ETTIONC VIO TNV YOEN Kal TNV PETATPOTIN TOU
OTMOU O€ VEPO WAOTE VA OPXIoEl 0 KUKAOC ATIO TNV apxA.

> € TIVPNVIKA EPYOOTACIA TIAAL O OTHOC KIVEI OTPORIAOLCE, HOVO TIOU EKEI TO VEPO
Bpadel AOyw NG BEPUOTNTAC TIOL TIAPAYETAL ATIO TN oXAoN TOL TTVPNVA TOU
avTIdPACTHPO.

O1 TIapaTtAvVMm TUTIOI EPYOCTACIWV TIOPAYWYNC NAEKTPIKIC EVEPYEIOG BpiokovTal
ouVNBWC MOKPIA OTTO TIC TIOAEIC, ONACSH HAKPIA ATIO TO POPTIa TIOU
KOTOVOAWVOUV TNV NAEKTPIKI EVEPYEIN TIOU TIOPAYOULV.

TPIPOOIKEC YPAPUEC METAPOPAC NAEKTPIKAC EVEPYEIOC XPNOIMOTIOIOLVTAL VIO TN
METAPOPA aTIO TO EPYOCTACIO OTA POPTIa.
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® H PETOPOPA NAEKTPIKNC EVEPYEIOC EIVAL TTIO ATIOOOTIKI 0€ LPNAEC TaoelC. (Ooo
LYNASTEPN €ival N TAON UTTO TNV OTIOIN PETAPEPETAI CLYKEKPIPEVN 10XVC TOOO
XOUNAOGTEPO €ival TO peLPA.) Ta ETTITIEdN TACNC TIOL XPNOIPOTIOIOLVTAI KOTA TN
METAPOPA €ivVal TIOAU SIOPOPETIKA OTIO AUTO TIOU OTIAITOVV TTX TA OIKIOKA QOPTIa.

® YTIAPXEl AOITIOV avaykn avoywonc Kal bTtofIBacpoL TN¢ taonc. Auto
ETUTUYXAVETAI PECW TPIPATIKWY PETOOXNUATIOTWY O LTTIOCTABOUOUC NAEKTPIKIG
EVEPYEINC.

® To PEYOAUTEPO PEPOC TNC NAEKTPIKAC EVEPYEINC TIOPAYETAL KAl UETAPEPETAI HETW
TPIPOCIKOL ocuoTApATOC. OTav XPEIAdeTal HOVOPAOIKY TAoN TOTE AaUBAVETAl Kal
OUTI OTIO TO TPIPYACIKO cLOTNUA.
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Elcaywyn

>T0 TPIPACIKA KUKAWMOTO TIOL Ba e€ETACOVE N dIEyEPON Ba Eival Eva TPIPATIKO
oVOTNUO NUITOVOEIDWV TATEWV.

AV 0l TPEIC PATEIC £XOLV D10 TIAATOC KOl OLXVOTNTO Kal KABE Taon €XEl dlapopa
aonc 120° arto TI¢ AAAEC V0, TOTE Ol TAOEIC XOPOKTNPIOVTAl WC CLUPUETPIKEC.

AV TO @OPTIO €ival TETOIO WOTE TA PEVUOTA TIOU TIOPAYOVTAL AOYW TWV TACEWV va
gival ETTIONC CLUPETPIKA, TOTE OAO TO CUOTNMUO XAPAKTNPIZETAI WC CUUMETPIKO
TPIPOACTIKO.

[TAEOVEKTHHOTA: H oTiyplaia 1o0X0C O€ Eva TPIPOCIKO OLOTNUO PTTOPEL va Eival
o1afepr (XWPIC KLPATWON). AUTO £XEl WC ATIOTEAECUO OUOIOPOPPN PETAPOPA
10XVOC KOl TIEPIOPIOHUO TWV KPODATHWY TWV PUNXavwy. Ol TPIPACIKEC UNXAVEC
€ival TTIO ATIOOOTIKEC ATIO TIC HOVOQPACIKEC Kal OEV ATIAITOUV BoNnNONTIKO KUKAWUO
yia évavaon. Ertiong yia tn peta@opd idiag moootntac 1oXVog 10 TPIPACIKO
o0OTNUO €ival TIIO OIKOVOUIKO. (O1 aywyoi TTou artartouvtal ival Alyotepol.)
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ZXAMo: TPEIC TAOEIC PE I010 PETPO Kal dla@opd paong 120° YETa&L TouC
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AxkoAouvOia pacswv

* A Bewpriooupe TPELG NULTOVOELDELG TAOELG e (6LeG rms TLueG Uy, Ko
Stadopa paong 120° petav touc.

apc — RST
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AkoAovOLa paocswv
* H xpoviKn CELPA LE TNV OTIOLO TIEPVOUV OL TALOELG OTTO TLC AVTLOTOLXEC LEYLOTEC
TLLEC TOUC ovopaletal akoAouBia paocswv. 96!’”““ , or 94

4

e 2tnv mponyoUuevn dtadavela n akoAouvBia ntav ABC. Oa purmopolos 0w va
elvat kot ACB onw¢ paivetol mapakatw. Ztnv T[EpLT[T(.UOr] auTn n akoAouBia
ovopdletal kot ABC apvntik. & OV wTIEa, avasTeo e
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AxkoAouvOia pacswv

2nuavtikn rtapatnpnon: H akoAouvBia ABC ivat ibta pe BCA, CAB. Mpaypati n
XPOVLKN opad Twv taoswv eivat ABCABCABC...

2y Up Uc Uy Up Uc

Opoiwc pe ACB, CBA kat BAC meplypadetal n idla Xpovikr oeLpa Kat TTPOKELTOLL
yLoL TV apvnTikn akoAouBia paoswv.
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AxkoAouvOia pacswv

Ye TpLdaolka cuotuota N akoAouvbia pacewv ivol TOAU GNUAVTLK.

KaBopilel ylia mapadetypa tn popa meplotpodng EVOC Klvntnpa mou
TPododOTELTOL ATIO TO CUYKEKPLULEVO CUOTNUO TAOEWV. Emionc mpemneL va
AapBavetat uton KATA TN LETPNON OLEPYOU LOXVUOC UE TPLPAOLKOUC LETPNTEC.
EodaApévn olvdeon Twv PETPNTWV AUTWV 0dnYEL o€ ecdpaApeva
amoteAEopaTa.

IAsktoko KukAwuoto Ap. AvBoula MEevtn
1/\CT “‘ KU | \/\ | LUL ap UVUU/AU \H



Tpwdaokn nyn TACEWV

* M tpLdpaotikn mnyn taong nov Ba pumopouvoe va oPAYEL TO CUCTNUO TWV

NULTOVoELd WV TAoEwWV Ttou e€sTtalovpe dalveTal oTto oxnuUa. \°,”

oA ~ ¥ R..
B Vs: S

+ N -

UAN(U @ + o ( T
usn(H) () + -
ucn(t)

oN

o Owtaoeiguyy(t), ugy(t), ucy (t) mpokumrouv petafl Twv ypappwy A, B, C kat
tou N avtiotowya. Ovoupalovtal daolkeg taoelc. To onpeio N ovopaddletal
oudetepoC KOUPoC.

 EdOoov oL TAoELG £XOUV LOLO TTAATOC KOl CUXVOTNTA w Kol TTapouotalouV
Stadopa paonc 120° peta€l Toug AEpE OTL ATTOTEAOUV EVA GULUETPLKO
TPLPAOCLKO CUCTNUA TACEWV.
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D aOLKEC TAOELC

‘EOTW OTL OL CUVAPTACELG TWV TPLWV TACEWV ELVOL
uyy(t) = U¢\/§ cos(wt + 90°)
ugy(t) = Uq)\/i cos(wt — 30°)
uen (t) = U,V2 cos(wt — 150°) = U,yV2 cos(wt + 210°)
Me to cUpPBoAO U,y cUPBOALloupE TNV TAON HeTaEL dUo onueiwv A kat N.

EvaAAaktikd Oa xpnotpornotioouvpe cupBoAa xwpic to N oto deiktn yia
Aoyouc ardorntoinonc. AnAadn ol mapandvw Taoels Oa cupBoAilovtal Kot wc

uy (t), ug(t), uc(t).
Ol paoopec Twv tTacswv Ba ival
Uy =U,290°
U = U, Z(—30°)
Uc = U, £210°
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D aOLKEC TAOELC

Baokn OLOTNTOL EVOC OUMULETPLKOU CUCTAUOTOC TACEWV:
UA + UB + UC —_ 0

. ) * e 9
Mpaypatt TunoS Eu?er e" s (A)C-) +) £

Uy + U+ U; =U,290°+ U, £(—30°) + U, £210°
= U,|cos90° + j sin90° + cos(—30°) + j sin(—30°) + cos 210°
V3 1 3 1

+jsin210°] = U, ]+7— s~ I3 =0

To id1o amodetkvueTtal av aBpolcoupE TIC CUVOPTNOELS 0TO IESLO TOU XpOVOU.
[eviKa 3 nutovoeldeic ouvaptnoelg e WbLla mAatn ko dStadopad paong 120°
LeTaEL toug €xouv aBpotopa O:
cosa + cos(a — 120°) + cos(a + 120°)
= cosa + cosa cos 120° 4+ sina sin 120° + cos a cos 120°
—sina sin120° = cosa + 2cosacos120° = cosa + 2(—0.5) cosa
=0
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D aOLKEC TAOELC

* [ akoAouBia ABC ol paocopec Twv taoswv Ba eivadt:

o A A U
o B
n
uan(t) @ ()+<> o (C
Upn(t) ("o
Ucy(t t)J%\,)
oN

*  Oa Bewpolpe xwplC amwAeLa TNE yevikoTnTac 6Tt N Uy €XeL ywvia 90°, ekTdc KoL
av divetal SLadpopeTIKNA ywvia.

Ownapanavw taoels Aappavovtat petal twv akpodektwvA — N, B—N,C—N
NG mNyN¢ kat ovopalovtol PaoLKES TAOELC.

 Oa UnopoUCOE OUWCE VO TIAPOULLE KAl TLC TAOELC peTaél dUo daoewv, dnAadn
pnetaéL twv akpodektwvA — B, B—C, C — A.

1 rraitvey Kivwdesiiovr An AvBRAIAA N EVTr 1
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MOALKEG TAOELC

 OLTtaoelg petalL 6Vo dacswv ovopalovtal TOALKEG Kal pmopouv va Bpebouv pe

epappoyn KVL wg g&ng:
Ugp = Uy — Up = U¢490° — U¢Z(—300) =jU(p — Ugo (7 — E

=U¢<—§+] ) V3U,, (—l+j§>=\/§U¢4120°=UA\/§430°

2 2 72
. L. V3 1 V3 1
Upc = Up — Uc = Uyp £(—30°) — U, £210° = U, (7—15 —Up\———J5
YE .
=U, (27+10 =30, £0° = UzV3£30
UCA:UC_UA:UQDZZ].OO_UQDLQOO:U('O _7_ E _]U<p

V3 3) ( 1 V3 )
=Up\——5—J5)=V3Uy | —5— 3Uyp£(—120°
IAEKTPLKC ot | UC\/_ZBOO Ap. AvBoUAa Méevtn 16



MOAWKEC TAOELC

2TIC Tapamavw eELOWOELC cUMBOALloULE TNV rMS TLUA HLoG GOOLIKAC TAoONG UE
Uyp.
MNopatnpou e OtTL
Usp = Upc = Uca = \/§Ucp
Oa cupPoAiloupe emiong TNV rms TIUA HLaG TTOALKAC Taong pe U. Emopévwe

U =+3U,

— R
+ & Vs
[ bV

Vi T KD,

-T


























































































































































Alavuopatiko diaypappa

* H éwavuopatikn mpocBeon pacLkwy TACEWV Kal Ol TIOALKEG TAOELC TTIOU
TIPOKUTITOUV dallvovTal apoKATW.

U.AB|\\\\
; A 0
|

. 30° R AN
900 .- )

90X ML

30°

UC‘ 300 900 UB _




Alavuopatiko diaypappa

* Avn akohouBia eival CBA tote




AKOAouBia PACEWV

Urr Ugrs Urn

ZXAMo: AIQYypAUPa OCIKWY KOl TIOAIKWVY TACEWV 0€ 0p0Or (aploTEPA) Kal
avaoTpoen (0e€1a)d1000XI PATEWV.
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2UVOEGUOAOYLEC TNYWV

A
H tpidpaoikn mnyn taong nov s€stacape Ba pmopouvoe ’
va oxedlaoTel kal we eENC: + 1.

, , , , 17
H cuvbeopoloyla ovopaletal cuvdeopoloyla aotepa I N
C

N Y. MmtopoU e va tapou e eite TI¢ 3 PAOIKEC lTe TIC 3 N )
TTOAKEG TACELC OO AUTH. C Up B

Entlonc Ba pnmopovoe pia tpupacikn tnyn va eival
ouvOebEUEVN Kal WE EENC:

H cuvdeopoAoyia ovopaletal cuvdeopoloyia
TPLYwvou N A. MTopoUpE va TTAPOUUE TLG 3 TIOALKEC

TAOELG Ao aUTA.
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Tpwdaokn nyn TACEWV

2uvnOwc oL tnyEC ouvdeovtal o€ Y, ylati N cuvdeopoloyia A EXEL TEXVLKA
npoBAnuata.

ATIO TNV MAELPA TOU KATAVAAWTH TTou cUVOEEL Eval dopTio otV TNyN
OUMMUETPLKOU TPLHAOCLKOU CUOTHHOTOC TAOEWV OEV €XEL oNUOCLa TTWC TtopAyovTaLl
Ol TAOELC. MOl CUMMETPLKNA TPLPAOLKN TtNYN TAONC UITOPEL VOL TTAPLOTAVETOL OTIWE
daivetol oo oxnUa r Kal povo pe Ttouc akpodekteg tnC A, B, C, N.

oA @donA
oB ®donB
JUMMUETPLKN TPLDACLIKA
nnyn oC ®donC
Us |Us |Uc

oN Oubétepog
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Tpwpaowko ¢poptio

Onwc oL mnyec €toL Kal ta gpopTtia Urnopel va cuvdEOVTAL OE OLOTEPA 1 OE

Tplywvo.

Ao




Tpwdpaowko poptio
Otav 10 dopTio elvol o€ oTEPA OL CUVOETEC AVTILOTACELG CUVOEOVTOL OE EVAV

Koo KOopuBo (oudEtepo), evw Otav gival og Tplywvo cuvdeovtal og Bpoyo.

Av ol 3 oUVOETEC QVTLOTAOELC Elval LOEC, TOTE TO dopTLO ElvVaL CUUUETPLKO.
(Mpoooxn: 1oec w¢ TPOC TO HETPO KaL TN Ywvia)

O aywyoc Tou oUSETEPOU UMOPEL VA CUVOEETAL, OTIOTE EXOUE CUVOEDHN AOTEPQA
4 aywywv N va LNV cuvOEETAL, OTIOTE EXOUME cUVOeon aoteEpa 3 aywywv. H
AeLltoupyia Tou oudEtepou aywyou othn cuvdeopoloyia Y Ba eéetaotel

TIAPOKATW.

2tnv nepimtwon A cuvdeopoloyiag dev utdpxel oUOETEPOC aywYOC.
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2UVOEGUOAOYLEC TPLPACIKWV KUKAWUATWV
* H kabBe ouvbeopoloyia £XeL TOL TAEOVEKTAMOTA TNG.

» 2tnV nepimtwon tov Y €xoupe pocPaon o€ SUo SladopeTika eninmeda TACEWY,
v noAwn (baon-paon) kat tn daoikn (paon-ovdetepoc).

> Tpelc Z ouvdedepévec og Tplywvo avti yla aotépa AelToupyouV UTtO
vPnNAOTEPN TAON, AP TIPOKUTITEL Kol UPNAOTEPN TLUAR EVEPYOU LOYXUOC OTO
doprtio.

» 2Tnv nepimtwon tou Y urtapxet Stab€olo onpeio ouvdeonc Le T yn yla
AOyoUC tpooTaciag armod enkivOUVEC TAOELG.

» H ouvdeopoloyia A mopexel SUVATOTNTO ATTOKOTING TPLTWV OLPULOVLKWV.

KATT



2uvdeopolovia Y-Y

Oewpol e CUMMETPLKNA Y-Y cuvdeopoloyia 4 aywywv, OTIwE d)aiv\e,rea\g oTO

oxnua. a

2Ta AKpo Tou KaBe kKAadou tou Y n taon toouTal HeE piat daotkn TG mNYNgC.
AOYyw TG SUPUETPlaC Ba eivaL Z, = Zg = Z, = Zy.
OL daolkeg Taoelg (Bewpwvtag Betiki akolouBia) eival:

Uy = U, Z(+90°)

U = U, Z(—30°)

Uc = U, Z(+210°)

orou U, n rms Tun tng taon petagu oudetepou kal onolacdnmote ¢paong.
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2uvdeopolovia Y-Y

EmopévVwe Tal peULATA OTLC YPOLUES Ot
elval

[)AB
j2Un_ Upd90° Uy 290
Zy Ly Ly L
= ﬁZ(90° — @)
Ly
i - Us _ Up(=30°) _ Uyp£(=30°)
Zg Ly Ly ZQ .
= %4(—30° — )
Zy
o _Uc _Up2210° U, 2210°
“ 7 Zy Zy /@




2uvdeopolovia Y-Y
Ta pevpata Ypoppwy ival ibla pe ta pevpata Twv GACEWV.
Ta pevpata xouv loa pHeTpa Kat mapouotalouv dtadopa Gaong @ LE TLG
avTloTOLXEG GACIKEG TAOELG.

Enopevwg to I enetal kata 120° tou I, katto I mponyeitat kata 120° tou I,

OTIWG KOl OL AVTLOTOLXEC TAOELC. Ta pevpata ival SNAadn Kol AUTA CUUUETPLKAL.
To pevpa otov oubeTepo pokuTtTeL armo KCL kat eival
Iy =14+ 15 + 1,

Eneldn ta 3 Staviopata I, Ig, I €xouv iSla pétpa kat Stadopd paong
120° petagL touc Ba eival

Iy=0
AnAadn dev pEel pevOL OTOV OUSETEPO KOl ETTOUEVWE OTL OVTLOTAON KOl AV EXEL,
KON Kol av gival avolxtokUKAwpa (cuvbeopoloyia Y-Y 3 aywywv), Ta
opanavw anoteAeopata dev aAlalouv.
Ouwce mpoooxn: MNa va LoyueL auTo TPEMEL To PopTio va lval CUMUETPLKO.
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2uvdeopolovia Y-Y

e AOYW TNC CUMUETPLAC TWV PEUMATWY UTOPOUKE VA UTTOAOYLOOUE LLOVO TO Eval
armo autd. Ta aAAa Ba eival amAwg PETATOTILOUEVA KATA piol yvwoTn ywvia
(+120°).

* Me Bdon auto TO CUMTEPACHA OVTL VLA TO TPLHACIKO KUKAWMA UITOPOULE VOl
avaAUooupe eva povodaotko pe taon Uy kat cuvBetn avtiotaon Z,4, va
UTTOAOYLOOULE TO PEVUHA OE QUTO, TO omoio mpodavwe Ba eival 14, koL otn

ouvexela AappBavovtoc utodn tn dtadboxn dacewv va BpoU e TAOELS Ko
pevpata ot AANEC PAOELC.

IAektpka KukAwpata ll Ap. AvBoula Mevtn



Napadsiyupa 1

 'Eva CUMUETPLKO TPpLdaoLkO Ppoptio ocuvdedepevo o Y €xel oUVOeTN avtiotaon
Zy = 10 + j5 Q avd ddon kaL tpododoteital amnd Tpibactkr mnyn
OUUMETPLKOU CUOTNHATOC TACEWV BeTIKNC aikoAouBiac ouvdedepevn oe Y pe

U, = 100 V. Na Bpebouv ta pevpata Twv Ypaupwy.
Amavtnon:

* To KUKAWMA ELVOL CUUUETPLKO, EMOUEVWCE UTTOPOUE VA XPNOLLLOTIOL)OOUUE TO

Hovodoaolko Looduvapo. To pevpa o0to KUKAwpA auto Ba eivat: ;
. . A
u, U, 100£90° , —
Iy==—=-—"—= — =4+ j8 = 8.944/63° A
ZA ZY 10 +]5
' ' ' ' ' RC”
* Toa aA\a duo pevpata AOYyw CULLETPLOC KO UE 7
dedopévo otL n akoAouBia paoceswv eival Betikn Ba i ¥
Lo

elval:

Iz = 8.944/(63° — 120°) = 8.944/(—57°) A
I- = 8.944.,/(63° + 120°) = 8.944./183°

=8.944/£(-177°) A

ouAa Mevtn

IAektpika KukAwpata |l



Napadeypa 2
Mua tpidpaoikn mnyn tacswv Betikn akoAouvBiag ABC cuvdedepevn o aotEpa
gxel oAk taon U = 400 V. Av oL cUVOETEC AVTLOTAOELS TNC YPOLUMAC KOl
Tou dopTiou ival Zyp = 2 + j Q kal ZCP = 20 + j4 Q avtiotowa va BpebBouv

O PEVATA YPOAULLAC KOL OL TAOELC O€ KABe dpaon tou poptiou.

i A Z.A )74
—>

IAektpika KukAwpata |l



Napadsiypa 2

Artavtnon: I, R, X,

H ¢aaotkn taon tng paocng A tng mnyng
glvalt
. 400 i
U, = — £(4+90°) = 230£(4+90°) V 4
AT V3

MrmopoUpue vo. OewpnooUUE TO

LoVOPaoLKO LooSdUVAUO KUKAWO TOU
Suthavou oxnUAToC.

To pevpa oto KUKAWHO auTo Ba gival

. 230£(490°) 230 ,
l, = — — = — = 2.259 +9.941 = 10.195£77.2° A
Zyp T Zy 22 +j5

H taon oto ¢optio yia tn daon A eival
Usp = IaZ, = (2.259 + j9.941)(20 + j4) = 207.9£(4+88.5°) V

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Napadsiypa 2

ATIO TIC TIMEC AUTEC yLa TN paon A purmopoUpe va BPOULLE TIC TLUEC TWV
PEVUATWVY KOl TWV TACEWV yLa TIC aAAec Vo paoeLC.
Iz =10.1952(77.2° — 120°) A = 10.1952(—42.8°) A
Ir =10.1952(77.2° + 120°) A = 10.1952(+197.2°) A
UB(p = 207.92(88.5° — 120°) = 207.92(-31.5°) V
Uap = 207.94£(88.5° + 120°) = 207.9£(+208.5) V

'
|

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



2uvdeouoloyia A-Y

* Oeswpolpe cuppetplkn A-Y ouvdeopoloyia. (Asv cuvnBiletal.)

[L> A
_|_
Uca L ~) Uyp
I
QD —
— . ]
Upc N

* Hmnnyn eivat cuvdedepevn oe tpiywvo. OL TAOELS TWV ETILUEPOUC TINYWV TOU
TPLYWVOU €ival
Usg = UZL120°V
Ugc = UZ0°V
Ucg =UZ(—120°)V

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Napadsiypa 3

* ‘Eva cUPUETPLKO TpLdaoLkO popTtio cuvdedepevo oe Y pe oUvBeTn avtiotaon
Zy = 10 + j5 Q avd ddon tpododoteital and TpLpacikn TNy CURHLETPLKOU
OUOTNMATOC TACEWV BeTIKNG aikoAouBiag cuvdedepevn o€ A He TTOALKN TAON
400 V. Na urtohoyioete ta pevpata Twv KAAdwv Tou doptiou.

Amnavtnon:

 Htdon tng nnyng eivat
U,p = 400£120°V

 Hioobduvaun mnyn taong os ocuvdeon Y Ba €xel paoikr Taon

.U
U, = %4(—300) = 230.94./90°V

* Apa 1o pelpa YpAUUAC Ba eiva

.U
Iy = Z—A = 9.238 + j18.475 = 20.656./63.4° A
Y

. Emor]qIB = 20.656/(—56.6°) A, IC = 20.656/(—176.6) A.

IAekTPLKA K Al Ap. AvBoUAa Mévtn



Zuvdecuoloyia A-Y
* [ va Bpoupue Ta peUATA TWV YPOAUUWY UTOpOoUUE va edpapocoupe KVL.
_UAB + ZAjA — ZBiB — O

e EnewdnZ, = Zg = Zy, MPOKUTITEL OTL

* Oa propoloae eniong va Bewpnooupe pLa Looduvapn mnyn o€ cuvdeopoAoyia

Y pe PAOLKEC TAOELG

U
U, =—-/90°V
A \/§
U
Ug =—~2(—30°)V
Y3
U- = v Z£210°V
‘T V3

AnAadn Umopou e Vo LETATPEPOUE TNV TNV OO TPLYWVO CE QLOTEPQ KalL VOl
ava}\uooupe TO HLOVODAOLKO Looéuvauo oan TIOLPATIAVW.



@optio o cuvdésopoloyia A

Oewpoupe OTL To PopTio elval cuvOedEUEVO OE TPLYWVO.

a,
A o
. Z4B '/1:45 Zes
Ip iBC i
B o— i
lc Z.BC
Co

H tdon ota akpa kaBe kAadou tou poptiou ival lon pe pLa TTOALKN TAoN TG
nNyNG. EmMopévwe ta pevpata Twv KAadwv tou A gival

I° . UAB
AB — 5
ZsB
. UBC
Ipc = 5—
Zpc
Uca
ICA —_ =

IAektpikd KukAwpata Il Ap. Avt
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@optio o cuvdésopoloyia A

Ta pevpatTa TWV YPAUUWY OpWCE SeV lval Ta LOLaL e TaL pEU AT TWV KAAS WV
Tou dopTiou.
Av epappoocoupe KCL otic KopudEC TOU TPLYWVOU, TIPOKUTITOUV OL EELOWOELC:

In+Ica = Iap =1y = Iip — Iy

Ip + Ip = Ipc = Ip = Ipc — Iyp

Ic+1Ipc =Icp=1Ic = Iy — Ipc
[0 CURHETPLKO POPTLO LOXVEL OTL Zyp = Zpr = Zpy = Zp, EMOUEVWC

Iip = @ = 341200
A Za

. U U
fpe = =% = — /0°
Zyn  Zp

. Ua U
[ofg = == =—/(—120°
A= == ( )

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



@optio o cuvdésopoloyia A

e Tote ta peVUATO YPOUMWYV Elval

Uwp Uca UZL120° UZ(-120°)

jA — iAB _iCA =

Zn  Zy ZA ZA
uf 1 3\ U[{ 1 3\ UV3 UV3
==—\—-=+j=—=\—"=—J—=)=]—=—=—490°
ZA 2 2 YA 2 2 ZA ZA

= [,5V3£(=30°)

[p =Inr —Iin = — — = — .
A Z Z Lpn  Zp

_U¥3 (\E '1> — U.—ﬁz(—:aoc’) — peV32(~30°)
ZA Z

Usc Usp UZO0° UL120° U U( 1 \/§>

2 2

o . Uy Uge UZ(=120°) Uz0° U( 1 3\ U
IC:ICA_IBC:'__ . — . - . =

UV3[ V3 1\ U3 -
== (— - ‘) = ——2210° = IcaV3£(=30°)
IAEKTP LKA UJZAA 2 2 ZA Mévtn



@optio o cuvdésopoloyia A

Av Aourtov cupBoAilooupe pe
[ TNV rms TR TWV PEVUATWV
TWV YPOAUUWY, N rms TIUA Tou
pevpaToC KaBe kKAadou Tou
Tplywvou I, Ba gival
I
Iy, =—

V3




Napadsyupa 4

* 'Eval CUMUETPLKO TPpLdaoLkO Poptio cuvdedepevo os A €xel oUVOEeTN avtlotaon
Zx = 10 + j5 Q o k&0 kA4S0 koL Tpododoteital and Tptdactkr TNyA
OUUMETPLKOU CUOTNMOTOC TAOEWV BeTIKNC akoAouBiac ouvdedepevneg o Y Ue
U, = 100£90°. Na BpeBolv ta peUHOTA TWV YPAUWY KOL T PEVHOTO TWV
KAQO WV TOU TPLYwVoU.

Artavtnon:

* Htdon ota dkpa e Zpe .
glval n OALKN TAon NG :
rnync Upc. Apa i,

; Use  1004/3.20° /U@/ ,
= — = + + /

BC ™ 70c 1045 U, =

= 13.856 — j6.928 Le

= 15.492/(—26.6°) A

1\ rratwvey Wivwede! ~T A A A\vBAITAA NE T 10N
IAektpka KukAwpata ll Ap. AvBouAa Mevtn 40



Napadsyupa 4

 EmilongAOyw cUMMETPLOC KoL

I
eneldn éxoupe BeTIKN -
| akoAouBia pacewv: +<,9 0,
Iyp = 15.492/(—26.6° + 120°) .
| = 15.492/93.4°A p 0, W Ii)
I-q = 15.492/(—26.6° — 120°) e

= 15.492/(—146.6°)A
 Ta psvpata ypopupwyv Ba givat:
I, = 15.492v/3.2(93.4° — 30°) = 26.833263.4° A
Iz = 15.492v/32(—26.6° — 30°) = 26.8332(—56.6°)A
- = 15.492v/3/£(—146.6° — 30°) = 26.8332(—176.6°) A

Ta pevpata ypoppwyv Ba prmopouoav va eixav Ppebel kal amo 1o pHovoPpaciko
lodVvapo pe Zy = Zp/3 = (10 + j5)/3 = 3.727 £26.6° Q. Mpdyport:

.U
iy = Z—A = 12 + j24 = 26.833.63.4° A
Y

1) A Wiiwe! An AuBDAIT) A ! -
IAektpka KukAwpata ll Ap. AvBouAa Mevtn



AcUpUETPA TPLHAOLKA KUKAWMOTO
* ‘Eva KUKAwpO UTTOPEL VAL €LvVaL N CUUETPLKO AOYW TWV TACEWV TNES TNYNCS 1N TNG
ouvOeTnC avtiotaong tou poptiou. Oa Bewpnooupe tn devTtEPN MEPLTTWON.

e Lo TNV AVAAUOK TOU XPNOLLLOTIOLOUE TLC YVWOTEC TEXVLKEC AVAALONG
KUKAWUATWV (rty LEBodo Bpoxwv).

e JTOV QLOUUUETPO AOTEPA 4 aywywV e LOaVIKOUC aywyouc (rouv dev €xouv
dnAadn Sikn Toug ouVBeTn avtiotaon) apkel vot AUCOUE TLC TTOPAKATW

eELOWOELC:

.U,

IA —_ Z I,

.U

IB — _B iN
ZB —

i _Uc 2

C Z'C Ir

jN:jA+iB+iC

IAektpka KukAwpata ll Ap. AvBoUAa Mévtn



AcUppeTpa TPLPAOIKA KUKAWMOTA o€ Y

Iy

Otav opwc dev umtapxeL cuvdeon

TOU OUOETEPOU OL TALOELC OTOUC
kKAAdou¢ Tou aoTEpa

Uso, Ugo, Uco Bev eivat ot
OOOLKEC TAOELC TNG TINYNC.

OL TtoALKEC TAOELC BEBaLa

e€akoAouvBouv va eival (bLec.

MropoU e Ty va
XPNOLUOTIOLOOUE avAAucn
Bpoxwv yLa va BpoU e TLG
daOLKEC.

MPOKUTITEL TOTE Eval
SLAVUOUOTIKO OLAYP OO OTTWG

QUTO TIoU PaLVETAL OTO OXNHA.

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn 2



AcUppeTpa tpltdaoika KUKAwpata o 'Y

Onwg daivetal amnod 1o dtaypappa, ano Suo daocikeg taoelg iy T Ugp, Ucp

npokuUTtteL N oAk Ug-. H ida moAwkn taon npokumtel kat ano twG Ugy, Ucy -

H taon petaL tou kopBou O tou poptiou kot tou kKOpBou N tng mnyng eivo
U,y Kot Ot N8V 0mwe Ba ATav av uttipXe cUVEECHN TOU OUSETEPOU 1) AV TO
doptio ATav CUUUETPLKO (HE N Xwplic cuvdeon oudEtepou).

To patvopevo auto oVOUAETAL LLETATOTILON TOU OUOETEPOU KOl UTTOPEL VAL
NMPOKUEL OE pLa TIPAYHATIKA TPLDAOLKN EYKATAOTACH OV VLA KATIOLO AOYO
KOTtel 0 oubETEPOC.

Ta doptia og pLa tpLpacikn eykataotaon eival otnv tAsloPndia Toug
novodoaotka. Katavepovtoal o€ 3 pAOELS Kol TO OUVOALKO popTio oxnUatilel Y.

Otav to doptio elval CUPUETPLKOC AOTEPOC £iTE OUVOEETAL O OUSETEPOC
KOUBOC TOU aoTEPA LE LUTOV TNC ITNYNC ELTE OXL TO amoteAeoua eival To idLo.
Aev pEeL pelua OTOV OyWYO AUTO KOl OL TAOELG 0TOUC KAASOUC TOu aoTEpQ
elval ol PAOLKEC TACELC TNCG TTNYNAC.



AcUppeTpa tpltdaoika KUKAwpata o 'Y

Av KoL YLVETOL TTPOOTIAOELO LOOKATAVOLLAC TWV PoPTLWV 0TI PACELC, TO
QTIOTEAECA OEV UTIOPEL TTOTE VAL Elval CUMUETPLKO. ETtELdN OwE 0 OUOETEPOC
ToU dopTiou oUVOEETAL e TOV OUBETEPO TNC TTNYNC, OL TACELG ota popTia
elval ol paoikec taoelc tng mnync dnAadn 230 V. Tote BEPata peeL pevpa
oTov oudEtepo.

Av yLa ortolovonmote AOyo SLakoTieL 0 OUSETEPOC, TOTE AOYW TNC LETATOTILONG
TOU OUOETEPOU OL TAOELC 0TOUC KAAdoUG Tou aotepa AapBavouv
SLOPOPETLKEC TIMEC OTTO TLC OLVOLLEVOLLEVEC.

Ta popTia OPWCE OVTEXOUV OPLOLLEVN TLUN TAONC (OVOUAOTLKN TAoN) ME KATIOL
ukpn avoxn. Yo upnAdtepn N XaunAOTEPN TACN ATIO TNV OVOUOLOTLKA TOUG
LUITOPEL vaL LNV AELTOUPYOUV KAVOVLKA 1] ALKOUN Kol va Kataotpadouv.

Elvait Aoumtov oAU onUOVTLKO VoL UTIAPXEL OUOETEPOC O€ LA TPLPACLKNA
gyKaTaoTaOon.



Napadsiypa 5

OewpoUpe OTL TO $OPTLO TOU OYXNUATOC

tpododoteital oo TPLHACIKO CUUETPLKO
oUOoTNUO TACEWV apVNTIKAC akoAouBilag pe
U=400VkaZ, =10Q, Zz = 10£30°Q,

Z. = 10£45° Q. Na umtoAoylotolv ta pUpaTa.

Artavtnon:

I
Ao

A Za
No————

Iz .
Bo———= Zp
Ic

Co —

Emteldn n akoAouBia gival apvntikr oL PACLKEC TACELC TNE TTNYNC Elval

IAektpika KukAwpata |l

Ua
Us

Uc

V3

400
— /30°V

V3

400
— Z150°V

V3

0
/(—90°) V



Napadsiypa 5

Iy
 Ta pevpata Ba eivol Ao
.U , '
i, = Z—A = 23.1/(=90°) A A Z
A No <_ Zc
.U I .
j, === =23.1/0°A Bo——2"
75 A
. Co—=2
. U
. = ===123.1/105°A
Z¢

Iy=I,+1g+1,=1714(-2.6°) A

* OLOUVOETEC QAVTLOTAOELG UTTOPEL VO EXOUV LOLAL LETPA EXOUV OUWC SLOPOPETLKEC
YWVLEC, omtoTe To poptio Oev elval CUMUETPLKO. ' aUTO TIPOKUTITEL N UNOEVLKO
peVO OTOV OUOETEPO AYWYO.

IAektpika KukAwpora Il Ap. AvBouAa Mevtn



Napadsypa 6

* Oewpolpe OTL TO POPTLO TOU OXNUATOC A la
tpododoteital oo TPLHACIKO CUUETPLKO ° S ,/[.A ) 7
ocvoTnua tdoewy BeTIKAC aKo.)\oueiaq LLE is e 2\
U=400VkowZuz =10Q, Zg. = 10£30°Q, Bo — -
Zc4 = 15230° Q. Na urtohoytotolv To peUpata. Co ]L) Zsc

Artavtnon:

 OLTAOoELG oTa AKPO TwV KAASwWV Tou A elval oL TTOAKEC TAOELG TNE TtNYNG, adou
oL aywyoti Bewpovvtal tbavikol. Emopévwe ta pevpata Twv KAAdwV eivol

. Uz 400-£120° )
lip = >—=—75 = 400-120° A

Z4B

Ugc 400

Ipc ===
B e 104300

P Uca  400£(—120°)
“4T Zea 15230°

vy NMevurn
VAL Mevtn

= 40/(—30°) A

= 26.7/(—150°) A

IAektpika KukAwpata |l



Napadsypa 6

, , , I
Ta pevpaTa TwV ypapupwy Ba eival Ao

Iy =1 — Iy =48.1/86.3° A : 7. :

. . . ° . ZAB ]AB ZCA

IB = IBC - IAB = 77.34(_45 )A [B iBC ]. I\

fo=1I.,—Ige =58.1/173.4°A B o— —=

Ic 7

[EVIKA Ol AYVWOTOL €lval 6 KoL ETOUEVWC Co e

XpeLalovtal 6 aveEApTNTEC EELOWOELC YLOL VOl
TOouC uTtoAoyiooupe (cuotnua 6 x 6).

BEBaa n meplttwon autn €lvoil OXETIKA ATtAn,
YLOTL OL TAOELG OTLC AVTLOTAOELG ELVOLL YVWOTEC
KOl Ol 3 TIPWTEC EELOWOELC MPOEKU AV LLE ATTAN
epappoyn tov vopou tov Ohm, onote
uTtoAoyloape Ywpic oAU koMo tTa 3 pev AT,

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Napadswypa 7

* 210 KUKAwpO Tou oxnuoatog eivat U = I ;
400V,7, =10 —j50,7, =5+ j4Q, Ae
Z3 =12+ j6 Q. @ p
1
* Na BpeBouv ta pevpata ypappwy. Na )
BewpnOBel cuoTNUA TACEWV BETIKAC I -
akoAoubiac. Bo >
o 2
Arnavtnon: . @
Lo,
* Edapupoletal avaluvon Ppoxwv: Co

g+ 2y (I —Dy) = 0= — Ung + 23y 2 0 o= Ta
~Upc + Zy(Is = ) = 0= ~Upe ~ZJ+ ol =0 Ty=-- r-.)
Zy(ly = 1) + Z3ly + Zy(I, —15) = 0= —Zy Iy + (Zy + Zy + Z3) I, — Z,15 = 0
e Me avtikatdotaon tou I3 and tn dsUtepn otnv TpiTN:
Zl, — 711, = Uyg = (10 — j5)I; — (10 — j5)I, = 400£120°
—7.0; + (Z1 + Z3)l, = Upe = — (10 ]5)11 + (10 — j5+ 12 + j6)I, = 400

IAeKTPLKA KUKAW Al Ap. AvBoUAa Mévtn


















































































































Bplokoupe ta €€NC:

. . A C
— % T4 | =150
AR A
U —7
=148 . 7| =-781 46183
Uge Zy+ Zs Bo
Z, U
,=|"1 4 =3905+ ;2811
—Z1 Upc

Entiong

HAektpika KukAwpata Il

Napadswypa 7

Co
A
I, = n = 41.548/97.2° A

A,
I = =32.076£35.7° A

. Ugc + Z,1
f, =222 —77517/(-15.2°) A
Z

Ap. AvBoUAa Mévtn

10



Napadswypa 7

Ao

Iy

*  Omnote Ta pEVATO YPOALUWYV Elval
I, =1, =41.548,97.2° A
Iz =13 — I, =100.930£(—37.5°) A

Io ==I; = 77.517£(=1522) A . o
c = L& g0 164.
e JnUavTIKA apatipnon: Av

UTTNPXE Kol oUVBEeTN avtiotaon

OTLC YPOUHES (BA. Stadavela 22)

Lo oUoTNUOTKN HEB0SOC
avaAuonc Omwc auTn mou
epappootnke edw Ba ATav
olyoupa TTPOTLUOTEPN ATIO EVAL
ocUOTNUO 6 X 6 TTOU TIPOKUTITEL UE
anAn edappoyn vopwv Kirchhoff.

1 rraitvey Kivwdesiiovr An AvBRAIAA N EVTr 1-
IAektpka KukAwpata ll Ap. AvBouAa Mevtn 1




























































Napadsiypa 8
e 2TO KUKAWMO TOU OXNHATOC .
elvat U, = 230V, Z, =20+
j15Q,Zz = 15 +j10 Q,

Zc. =10 —j18 Q.

 Na Bpebouv ta pevpata TwV

VPOLLLLWYV KOl Ol TAOELC OTA
doptia.

* QEeswpolpe Betikn akoAouBia paoswv.
Arnavinon:

e Xpnotuomolovpe avaivon Bpoxwv. MpokUmtouy ol eELCWOELC:
_UAN + jle + (11 — iZ)ZB + UBN — O :j1ZA + (11 — iZ)ZB — UAB
—(Z4 + Zp)lj—Z5l, = Uyg= (35 + j25)i; — (15 + j10)i, = 230v/3£120°
_UBN + (12 - il)ZB + iZZC + UCN — O — (12 — il)ZB + jZZC — UBC

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn 12



Napadsiypa 8 ;

A_| 35+/25  —(15+10)
~ |-@5 +j10) 25 — j8
= 4650 — j5875

A _‘230@4120° —(15 + j10)
' 230V3 25 — 8

35+ 25  230v3£120°
—(15 + j10) 230V/3

= 61640 + j43020

= 7505 + j13140

AZZ

*  Emopévwce ta pevpata Bpoxwv eivat

Aq .
— =0.603 +10.014 A

A
j, ==2=-0.754 +j1.874 A

A Ap. AvBoUAa Mévtn

i1:

13
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Napadsiypa 8

e Ta pevpota Twv PACEWV Elval: Z A
I, =1; =10.032£86.6° A
Ip = (iz — i1) @ )
= 8.252/(—99.5°) A i <

. ) —
I =—1, =2.02/(—68.1°) A B
O
Ic

—

 To SLaVUOUATIKO SLAYPOUMO TWV PEUUATWY TOU KUKAWMATOC Hall e TIC GOOLKEC
TAOELC lval

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn 14



Napadsiypa 8

«  OLTAoELS 6TOUC KAASOUC Tou aotépa eivat Uy, Ugp, Ugp Kat ebdoov Sev
elvall ouvdedepevoc 0 oubETEPOC TOU PoPTLou E TOV OUOETEPO TNG TtNYNG Oev
Ba eival ioeg pe TI¢ paokéc Tdoelc tne nnyAs Usn, Ugn, Ucn. Mpdypartt:
Uyso = 142, = 250.82123.4°V
Ugo = IgZg = 148.8/(—65.8°) V
Uco =1-Z, = 363.6£(—158.1°) V

* Emniong armo 1o KUKAWMO TIPOKUTTTEL
otL:
Uony = Usy — Ugo = 138.1 + j20.7
= 139.7/8.5°V

e To dLavuopatiko dtaypappo paoLtkwv

KoL TTOALKWV TACEWV PpalveTal oTo

oxnua.

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn U’ 15
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Napadsiypa 9

* 2T0 KUKAWMO TOU OXNUOTOC

. —

elvar U =400V, Z; =R,
Z,=R,Z3=1/jwC, 6mou
R=1/wC.

, , , —

* Na BpeBel n mtwon taong otLg

SU0 WHLKEC AVTLOTAOELC OTAV
N TAOELC TN TNYNC Elvall —>

Betikn ¢ akoAouBioag ko otav
elvall apvnTLKN G akoAoubiac.

Amavtnon:

 MrmopoUue va XpnoLlpomnmoliocoupe avaAuvon KOUBwv pe kopBo avadopag tov N
AOYW TWV TtNYWV TAon¢ otouc KopBouc 1,2 kat 3 LoyveL OtL:

UleA
UZZUB

L] L]
IAektpikd KukAwpata Il Ap. AvBoUAa Mévtn 16



Napadsiypa 9

e 2tov kKouPo O edpappolovpe .
KCL:
U,—-U, U,—U, U;—-U
L 0 U3 0
Z Z Z .
=0
Upo Uy, U, U U, U
Zo_ % Zo_"1 Y2 Us .

:UO(YI + Yz + Y3) — U]_Y]_ + UzYz + 03Y3
U,Y, + UyY, + UsYs
(Y, +Y, +Ys3)
 [apatipnon: Yrievbupiletal OTL OL TAOELC OTLC TTAPOTTAVW EELOWOELC Elval oL
TAOELC TWV KOUBwWV w¢ tpog tov KopPo avadopac, SnAadn tov koppBo N. Apa n
tdion mou urtohoyioape eivat n Uyy mou ekdpdlet Tn HETATOTLON TOU OUSETEPOU

AOYW TNC QLCUMMUETPLOC TOU cboptiou

Ap. AvBoUAa Mévtn

:>UO —_

‘“u KTOIKA “/ \WKA(DOLIOTO H
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Napadsiypa 9

e JUpdwva PE TNV EKPWVNON TNG

_
AoKNoNg LoYUEL OTL:
: 1
Y=Y, = 7
Kot —
Y; = jwC :é .

 Emopévwce

. UiYy + UpY, + U3Y; (Ui + U +jUs)y Uy 4+ U, +jUs
0O — . . : — = -
(Y1 + Yz +1s) (1+1+)5 24]

* OLtdoelg ov {ntouvTal lval ot
Ur1 = U1 = Up
Uz = Uz — Up

1) P ) N WL . An AuBAIT A~ NEVTT 19
IAektpka KukAwpata ll Ap. AvBouAa Mevtn 18



Napadsiypa 9
 EmopéEvwg

. L. . U +U,+jU; (14 )U; —U, —jUs
Upr =U; —Up=U; — =

2+ ] 2+ ]
_01—02 +j(U1—Us)=U12 + jUs3
2+ ] 2+ ]
. . . . U +U,+jU; (1+)U,—U; —jUg
Upp = Uy —Up =U; — 2+ — 2+
:_Ul+02+j(02_03):_012 +jUs3
2+] 2+]

e Ouwg
U12=U1_UZ=UA—UB=UAB
Ujs=U; —Us=Uy—Uc = Uy
Uy =U, — U3z =Ug —Uc = Upc

IAEKTD 1K) K \WKA(DOLIOTO 1 !
INEKTPLKA KUKAWMOTA \

Ap. AvBouAa Mevtn



Napadsiypa 9

EMopéEvwe

_ Uyp + jUs3 _ Ugg + jUsc
k1 2+ j 2 +j

Av n akoAouBia paoewv TNC TNYNC €ilvoll BeTIKA TOTE

C Upp+jUsc  UZL120° + jUZ(—120° 4 180°)

- — 0.864U./108.4°
R1 2+ j 2+ j
. —Uup +jU —U/120° + jU
Uy, = 4B TJ7BC _ T 0.231U£(~11.69
2+ ] 2+ ]

AnAadn n mTwon Taong otnv avtiotaon nov cuvdEeTaL 0To AKPOo 1 Tou popTtiou
glvall peyaAUTEPN QIO TNV TTTWON TACNCE OTNV AVILOTAON TTOU CUVOEETOL OTO
AKPO 2. AV aVTL YLl OVTIOTAOELG ELXOE AQUTTTHPEC TTUPAKTWOEWCS OTNV
nepimtwon avtn (Betikn akoAoubia paocswv) Ba pwtoBorovoe o 1.

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Napadsiypa 9
Av n akoAouBia paocewv TN MNYNG ELVOL OLPVNTLKN TOTE
Upp +jUsc  UZ(=120°) + jUZ(120° + 180°)
24+j 2 + j
. —Uup +jUge —UZ(—120°) +jU
Urz = , = :
2+ ] 2+ ]

AnAadn n mtwon Tdong oTNV avtiotaon Tou cUVOEETAL 0TO AKpo 2 Tou poptiou

= 0.231U/£(=71.6°)

= 0.864U £48.4°

elvall HEYOAUTEPN QIO TNV TTTWON TACNG OTNV AVILOTAON TTOU CUVOEETOL OTO
akpo 1. Av avti yLa avtloTaoeL EXOLE AAUTITAPEC TTUPAKTWOEWC OTNV
neputtwon avtn (apvntikn akoAouBia pacswv) Oa pwtofoAovoe o 2.

O Aaurtipag rmov pwtoBoAel deiyvel 6TL n ddon mouv cUVOEETOL OTO AKPO TOU

nponyeital tng ¢aong mov cuVOEETAL OTO AKPO TOU AAAOU Aottt pa.

Noapatipnon: To mopamavw KUKAWUO TIEPIAALBAVETOL OE EVAV EVOELKTN
Stadoxng pacewv.

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Tpipaoka KUKAwpota — ACUMMETPO doptio—
Mn Wbavikoi aywyoi ypoprpNnG
e OLTAOoELC oTa AKpa Tou doptiov eival SLAPOPETLKEC ATTO TLC TAOCELC TNC TTNYNG
OTOV OL aAywyol Tou KUKAwHATOC Sev elval tbavikol Adyw tnE MTwong TAong oTLS
VPOUUEC. Mapadetypa:

-l@ []A ) []Ago

e Kol otnv nepimtwon avth XpeLAleToL va XpNOLUOTIOL)OOUE KATIOLO TEXVLIKA
avAAUONC KUKAWUATWV.



ZTLYLOioL LOXUC OE CUMUETPLKA TPLPaoLKA

1 4
KUKAwpato .
A 14
I 14 I I 14 .
* Eotw OtL to popTio lval CUMUUETPLKO Kall
elvaL ouvdedepévo oe Y. . Z, []
Iy
* OLOUVAPTNAOELC TWV TACEWV TWV TPLWV N \—
daocswv eival B Ip g
® - Zp
C Ic
@

uy(t) = U<p\/§ cos(wt + 90°)
ug(t) = U¢\/§ cos(wt — 30°)
uc(t) = UyV2 cos(wt — 150°) = U,V2 cos(wt + 210°)
e ToOte T pEVATO TTOU TIOPAYOVTOL ATTO TNV TPLHACLKA TTINYN €lval
iy(t) = IV2 cos(wt + 90° — @)
ip(t) = N2 cos(wt — 30° — ¢)
ic(t) = IN2 cos(wt + 210° — ¢)






ZTLYLOioL LOXUC OE CUMUETPLKA TPLPaoLKA
KUKAwpato

 H otwyulaio Loyl mou opAayeTaL amo tnv nyn ivot
p(t) = pa(t) + pp(t) + pc(t) = uy(£)ig(t) + up(®)ip(t) + uc(t)ic(t)
= 2U,I[cos(wt + 90°) cos(wt + 90° — )
+ cos(wt — 30°) cos(wt — 30° — @)
+ cos(wt + 210°) cos(wt + 210° — ¢)]

e Emeldn opwgcosacosb = %[cos(a — b) + cos(a + b)] npokUmTeL OTL
p(t) = Uyl[cos ¢ + cos(2wt — 6 + 180°) + cos ¢ + cos(Zwt — ¢ — 60°)
+ cos @ + cos(2wt — ¢ + 60°)] = 3U,I cos ¢

* AnAadn n cuVoOALKN oTlypLaia LoXUC eival otaBepn Kat oxL pLeToBaAAOEVN
OTWG £lval n oTypaia Loxuc tng kabe dpaonc. Auto LoXVEL eite To PopTio
elval ouvdebepevo oe Y eite oe A.

IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Evepyoc LoxUC
‘Eotw OTL To Poptio eival ouvdedeuevo ok Y.
H evepyoc¢ LoXUC yeVIKA ival
P =Uylycospy + Uglgcos@p + Upl- cos @

OTIOU 4, Pp, P OLYWVIEG LETAEL DACLKWY TACEWV KOL TWV OVTLOTOLYWV
PEVUUATWY TWV KAAOWV TOU QLoTEPQ, TIOU £lval LOLa LE TAL PEVMOTO TWV YPOLULHWV.

Elval emiong oL ywVieg TwV cUVOBETWY QVTLIOTACEWV Zy, Zg KL Z-.

H rtnyn Bswpeitol CUUUETPLKE, EMOUEVWC

Av To POopPTLO €lval ETLONC CUUUETPLKO, TOTE
Ly=I1zg=1,=1
Pa=9Pp=Pc =9
EMopEVWG

U
P=3Uy,lcosgp =3—=Icos¢p = \/§Ulcos<p

) L V4 Ay - ARG DA N E T
IAektpka KukAwpata ll Ap. AvB R0 Mév t 4



Evepyoc LoxUC
Eotw Twpa otL to doptio eivatl cuvdedepevo oe A.
H evepyoc LoYUC YeVIKA ival
P = Uyplyp cos @p + Upclpc Os @pc + Ucalca €OS @y
OTOU P45, Ppc, Pca OL YWVIEG LETAEU TTOALKWY TACEWV KL TWV OVTLOTOLXWV

PEVHMATWYV TwV KAAOWV TOU A, TTOU €LvVaL OL YWVLIEG TWV Z g, Zgc KAL Z - 4.

H rtnyn Bewpeiltol CUUUETPLKN, EMOUEVWC
Usp =Upc =Uca=U

Av to doptio eival emionc CUUUETPLKO, TOTE

Ipng = Igc = Icp = Ip =

a1l =

PaB = Ppc = Pca =@

EMopEvVwe

I
P = 3UI,cos® = 3U —cos @ = V3UI cos
A ¢ 73 P Y

1) rrtzew Wiy - A A A\ DA~ NS T
IAektpka KukAwpata ll Ap. AvBouAa Mevtn



Agpyoc, PawopEvn, pyadikn Loxuc

Me tov LOLo TPOTIO TIPOKUTITEL OTL TNV TEPUTTWON TOU CULLUETPLKOU Y N AEPYOC
elvaul

Q =3Uy,lsing = V3UI'sin @
H dawvopévn loxug eivor

S =3U,I =V3UI = /P2 + (2

H pyadikn oxucg eival
§=3Uuly =P+jQ=3UyILp=13UlLep
2 TNV MEPUTTWON TOU CUMLETPLKOU A n aepyocg ival
Q = 3UIsing = V3UIsing
H dawvopévn oxuc ivol
S = 31,1 =V3UI = /P2 + (2

H pyadikn toxuc ivot

S=3Uuslug =P +jQ =3Ul,Lo =3UILy

A Mévurn
VAQ M VTN

IAektpikad KukAwpota |l



Napadsyupa 1 i

e 2TO KUKAWMO TOU OXNHATOC
elvat U, = 230V, Z, =20+
j15Q,Z5 = 15+ 10 Q,

Zc. =10 —j18 Q.

 Na BpeBeln pyadikn Loxug
Tiov amoppoda to popTtio.

* Oewpoulpe Betkn akoAouvBia daoswv.
Artavtnon:

* ‘Exouv umtohoylotel ta €N ¢ (Mapadeypa 7 pabripatog 7):
Uyo = 142, = 250.82123.4°V
Ugo = IgZg = 148.8/(—65.8°) V
Uco =1:Z, = 363.62(—158.1°) V
I, =1; =10.032£86.6° A
Ig = (I, — I;) = 8.252./(—99.5°) A
Ir = -1, =2.02/£(—68.1°) A

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn 7



Napadswypa 1

Iy

 H pwyadikn toxuc tou poptiou eival
S=Si+Sg+Sc=Usply, +Ugplsg + Ugpl: = 3034+ j1456 VA
* H pyadikn toxug tng mnyng ivat
S = Sy +Sg' + S = UANIA + UBNIB + Uczvlc = 3034 + j1456 VA

HAektpika KukAwpata Il Ap. AvBoUAa Mévtn



