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I'ENIKH EIZAT'QI'H - XKOIIOX TOY BIBAIOY

To BipAio avtd €xel G GKOTO VO TOPOVGIAGEL TEPIANTTIKA TOVG
VOLOVG KOt TIG EVVOLEG TOV NAEKTPIKOV KUKA®UATOV e TOALES EQOpP-
HOYEG €101, MOTE VO, ATOTEAEGEL EpYaAEio eEAoKNONG 6TO HAON A TG
HAextpoteyviag.

Ot ovyypaeeic motevovv 6T 1) Avéivon Hiextpikdv Kukiopdtov
amoteAel Eva onuavtikd pépog e Hiektpoteyviag, To omoio Ppioket
EQUPLOYES 6 TOAAOVG Topelg TG KaBnpeptvig Cong.

[IpoondBera katafAndnke va tapovoiachodv ta didpopa mapadeiy-
LT Yopig OVCKOAEG HoONUATIKEG GuVaPTRGELS. [la TNV Katavonon
Kol AVoT ToVG amarteiton Lovo 1 yvoon otoryeiov AlyeBpag kot Pa-
olK®OV gvvolmv ¢ Tpryovouetpiag. Exet katafin0ei eniong dwaitepn
HUEPLVA GTNV O] KOl GTOV TPOTO TOPOVGIAOTG TOV EVVOIDV, DOTE
QVTEG VO GUVOEOVTOL [UE TOAAG TAPUOETYLOTOL KOl TPOKTIKES OIOKNGELS.

To ka0 kepdhato amotereitor and empépovg mapaypdoove. H doun
Kk@0e kepaiaiov akolovBel v TapakdTw cepad:

* Eicayoyn ota Bacikd nhextpoteyvikd peyédn - Opiopot

* E€okeimon og amAd KukADLOTO Kot O10TAEELS

* Avpéva tapadeiyporo

* Eunédwon o¢ mo cbvheta kokAopata

* Avaxepaioimon

* Epotnoeig kot GALTEG YEVIKEG OLOKTGELS TOL ALPOPOVY OLO TO KE-
@dAao.

[Motevovpe 6T elvar onpoavtikd va d1dayxBovv ot padntég to 0€-
Lot 0V TA, Y10 Vo, LtopovV Vo ovTOTOKPIOoUV GTIG OTOLTGELS TNG
véag YIMETIAG.

Ot ovyypageic emBupovv 6to onpeio avtd va gvyaploToovy Bep-
LA Yo TIG TOAVTIES GLUPBOVAEG KO TOPOATNPHCELS TOVGS, TOVS K.K. 2.
Boapovepdakn, Epevvnt tov E.K.E.®.E. Anpokpitov, I1. Mmovpka,
Kabnynt tov E.M.IToAvteyveiov, Z. Ilalaokpacsd, ZopfovAio tov
[Moawaymykov Ivetitovtov kat I Owkovopov, Zyoikod Zopupovro.

Eriong evyapiotovpe Oepud toug k.k. X. Ardpeon kot I. Xotlnev-
oTPATION Y10 TNV VTOSTHPIEN Kot TNV GVvEYN EVOdppuveN yopig TV
omoia dgv Oa elye oAokAnpwOei avtd To B1Aio.




EAniCovpe 6tim perémn avtov tov Bifiiov Ba fondroet Tovg pabntég
tov T.E.E. va katavorcouvv ta 6totyeio TV NAEKTPIKOV KUKAOUATOV
Kol TIG peBOd0vg emeEepyaciog Tovg e pikpn TPocTdELa.

Ot ovyypageig
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TO XYNEXEXZ PEYMA







KE®AAAIO 1

O NOMOX TOY M KAIT H
HAEKTPIKH ANTIXTAXH







ANAAYZH HAEKTPIKQN KYKAQMATQN

1.1. EIZXAT'QI'H

10 ke@AAa1o avto eEgTalovtan ot Bepelmoeic Evvoleg tov Hiektpt-
opov. 1T cuykexppéva yivetar avo@opd 6tov vopo tov QU 1060 6€
TUN O KUKADUOTOG, OGO Kot 6€ TANPEG KOKAMLOL.

Eniong avomtbocovtal ot Evvoleg ok avtiotaon, 01K avtioToo
Kol 01KN ay@yloTnTa. XNV cvveyelo e&etdleton 1 emidpaon g Oep-
nokpaciog otnv opkn avtictaot. TéAog mapovctdloviat 01 GLGKELESG
OV XPNGLULOTOLOVVTOL Yo TV HETABOAN TOV PEOLATOG KOt TNG TAOTNC.

1.2. ENNOIEX AITIO THN ®YXIKH

Ot évvoleg TG TapaypAOOv VTG TPOEPYOVTOL OTTO TO GYETIKAL LLO-
Onunata ®uoikng tov 'vuvasciov.

To Baoikd nAekTpikd peyédn mov pog EvolapEPOLY GTNV ETICTIUN
TOL NAEKTPOAOYOVL £ival TO NAEKTPIKO POPTIO, TO NAEKTPIKO pEVULA, I
LoV TIKT] pOT|, | NAEKTPIKN TAGT], 1] NAEKTPIKN 10YVE KOl | NAEKTPIKY
gVEPYELOL.

To niextpkd optio givar Eva Bepeddeg uéyebog Tov NAEKTPIoHOD.
Otoav ta NAEKTPIKA QOPTIO KIVOOVTAL 1) PEUOVV, TOTE AGKOVY SVVANELS
o€ GALa NAEKTPIKA opTio oL KivovvTou 1 eival akivnta. Ot dvuvdpelg
OVTEG Elvol Ol NAEKTPORAYVITIKEG OVVANELCS.

H mocomta nAektpikon @optiov Tov evog nAektpoviov gival ion pe
1,6x10" Coulomb kot givar 1| pkpoOTEPN YVOOTH.

Ta nAekTpovia, O YVOOTOV, PEPOLV APVNTIKO POPTIO Kol TO TPWTO-
via 0eTikd poptio. H popd g xivnong tov niektpoviov givat amd to
TUN O OOV VITAPYEL CLCCMOPEVCT NAEKTPOVI®OV TPOG TO TUN L OTTOV
VILAPYEL EAAELY.
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To niektpikd eoptio dev umopel ovte va dnuovpyndei, ovte va
KOTOOTPAQEL.

Movdoda pétpnong tov nAektpukod goptiov eivar to 1 Coulomb 6to
Aebvég ootnua S.1. To Coulomb (KovAour) opiletot cav to poptio
6,24-10" nhektpoviwv kot ivatl To poptio ToL petapépetal o€ 1 dgv-
TEPOAETTO OO NAEKTPIKS pedpa I Ampere.

1Cb=1A"1sec

To nAextpikd @optio TOV KIVOHVTOL ATOTELOVY TO NAEKTPLKO PEVRAL.

"E1o1 10 nAektpd pevpo £xel TV Evvola TS TayvTNTaS 01EAELONE M

LETOPOPAS TOL NAEKTPLKOV POPTIOV.

H povéda pétpnong tov niektpkov pedpatog etvar to Apmép (Amper)
ue ovpporo o A.

1Ampere = 1Coulomb
1sec

>0 S.I. To Ampere givai Ogpelmong povada kot arwd avtv opilovton
ta. vroOLloura nAekTpikd peyén. To AeBvég Zuotnpa S.1. ovopdletat
kot MKSA ané t1g Oepelmogic povadeg ot omoieg eivat: o pétpo (m)
Yo To unKog, to ytMoypappo (kg) yio t pdlo kot 1o dgvTEPOAETTO
(sec) ywo To xpovo.

To niextpkd pedpo mapiotdveton pe I 1 1, 6mov 10 KePaiaio ypappaL
YPNOLOTOIETAL Y10l PELUATO YPOVIKA 6TOOEPA, OTMS EIVOL TO CLUVEYEG
pedlLa, Kot To LKpO yphppe yio pedpato ypovikd HetafAntd, Omwmg
glval 1o evaliaooopevo pedpa. O optopdg Tov NAEKTPLKOD PEVIATOG
GOV TNV TOYLTNTO LETAPOPES TOL PopTiov TEPIAaUPEvEL TOGO Ta OeTIKA
0G0 KOl TO 0pVNTIKA PopTia.

Xoveyég pevpa eivar 1o peda Tov omoiov 1 T TapapéveL 6Tadepn
o€ kd0e ypovikn otryun t. Xto oynua 1.1. n tapdAinin otov opldvtio
aéova ypauun mapactdvel o Xoveyég Pevua (ZP).




ANAAYZH HAEKTPIKQN KYKAQMATQN

I XP

ymua 1.1. Cpoaeikn mtapdotacn cuveyovs pedpotog P

H niektpucn téon petadd dvo onueiov eivat 1o £pyo mov amatteiton
YL TNV LETOKIVION Hog LovAdag BETikoD NAEKTPIKOD pOPTiov 0md TO
éva onueio oto dAlo.

Me amid Aoyo Oewpodpe 6Tt Tar 600 onpeia avtd eivat ot dvo TOAOL
LoG TNYNS NAEKTPIKNG evEpYelag. E@ocov n mnyn cvvdéetal og e&m-
TEPIKO NAEKTPIKO KOKA®UA, apyilel 1 petakivnon Tov optiov amnd 1o
éva onpeio (m6Lo) oto dALo onpeio (TOAO).

Ooco peyalvtepn elval n NAEKTPIKN TAON LETOED TOV TOAMV TNG TTY|-
MG, TG0 peyaAvTepo goptio Oa petaxivnOel ko emopévme n Evtaon
oL pedpaTog Ba elvor peyalvtepn.

[Inyég nhextpikov pedpartog eival ta NAEKTPIKAE oToLyEla, 01 GVo-
GMPEVTES, OL NAEKTPIKESG YEVVITPLEG, KOl AAAEC.

Movdda pétpnong e NAEKTpIkng tdong oto Atebvég Xvotnua SI
gtvar 1o 1Volt (BoAt) pe ovpporo to 1V. H oxéon tov BoAt pe v
pnovada nAektpikov goptiov Kovddur sivat:

Joule _1 J
Coulomb  Cb
Opog :
1Cb=1A -1 sec
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Kot

1J=1 Watt-1 sec

Emopévomc:
1V = 1Watt-1sec _ 1Watt _ lWatt
1A -1sec 1A A

H niektpukn woyvg P elvat 1o yivopevo g niektpikng tdong U kot
NG £VTOOMG TOL NAEKTPIKOL pevpotog I:

P=U-1
H povéoa pétpnong g niektpikng toyvog eivor to Watt:
1 Watt=1V-1A

[TepiocoTepa Y10 TRV NAEKTPIKT 160 Tapovsialovtal oto Kepdiato 2.

1.3. NOMOX TOY @M

O vopoc Tov Qu ekepalet T oyéon avapesa oto Tpia factkd peyéon
G€ GUYKEKPIUEVO TUNUO KUKA®UOTOG (Tdom, EviaoT Kol aviiotaon).

Tn oy€on avT LTOPOVLE VO TAPATNPNGOVLE, OTOV KAVOVLE TO €ENG
nelpapa. Xpnoponolovpe évie TAake uratapieg tov 4,5V, o avti-
otoon tov 3KQ, ydAkiva chppata Kot Vo GUITEPOUETPO e KATHLOKO
pevpotog m.y. omd 1-10 mA. Zuvdéovpie o pratapio (e TV avticToon
Ko LeTpdipe tnv €vroon Tov pedpatos. Eravaiappdvoope tn pétpnon
GLVOEOVTOG LLLO-LLL0L KOl TIG TEVTE UTATOPIES GE GEPE, OTMG POiveTOL
oto Zynuo 1.2,
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Zynua 1.2, 20vdeon mEVTe UTaTopl®dV 6 GEPA, LLE AUTEPOUETPO KoL
NAEKTPIKN aVTIGTOON

21N oVVEYELD GUUTANPAOVOVUE TN deVTEPT GTHAN TOL Tivaka 1 kot
LE TO AMOTEAECLOTO TOV HETPNCEMV GYEOLALOVIE TO OLAYPULLLLO TOV

Xynpatog 1.3

[Tivakag 1. Metpriogig tdong Kot £VToomng

Téom U(Volt) ‘Evtaon I[(mA)
0 0
4,5 1,5
9,0 3
13,5 4,5
18,0 6
22,5 7,5

21
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(Volt)
22,5

18,0

13,5

I(mA)
1,5mA3 45 6 75

Zynua 1.3, Xyedioon g oxENG TAGTG KOl £VTOOTG PEVILOTOG GE Lot NAEKTPIKN
avtiotaon 3 KQ.

XPNGLOTOI®VTOS TIC TIHES TAGMS KOl £VIAGNG TOV PEVUATOS TOV
[Tivaxka 1 wpocdiopilovpe mave otovg a&oveg U kot I tig avtictot-
YES TIEG Kail, OOV TEUVOVTOL 01 OLO TPOPOAEG TOVG, CUEUDVOLVLE TO
onueia (1, 2, 3, 4, 5) ™g ypaeikng tapdctacng U-I. Otav evacovpe
oAa to onpeia ko to 0 peta&d touvg damotdvove 0Tt oynuatiletot
uia evbeia ypapun.

Avto onpaivel 6TL 1 6yEon TAoNS Kot PEOLOTOC Y10 L NAEKTPIKN
avtictoon gtval “ypopkn”.

H «Aion g gvuBeiog ypopupng avtioTotyel pe TNV TIUn TG ovTioTaong
OV (PN GLULOTOICOLLE.

Aoknon:
Na yivet To meipapa 610 gpyactiplo pe avtiotoon 3.3kQ tov gumopiov
WOOTE:

* No. vA0momocouvy o1 LodNTES TNV TEPAUATIKT O1ATOEN HE TIC TEVTE
UTOTOPIEG KAl TO AUTEPOUETPO.
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* No copunAnp®couy T1G TIHES TOL PEVUOTOS OTWS GTOV TivaKa, 1.

* Na 6)ed1dc0vV TNV GYECT TACTG - £VTAONS OTMS GTO LAY POLLLLLOL
Tov oynuatog 1.3.

Amd 1o meipapo TpoKHTTEL OTL 1] NAEKTPIKY OVTIIGTOCT GE GLYKE-
KPIEVO TUNHO. KUKAGUATOG VTToAoYileTon ®¢ To TNAiko petald g
epappolopuevng Téong oto Kpo TOL KoL TOV PEVILOTOS, TOV TO OLUPPEEL.

R=—
|

H\extpukn avrictaon eivar 1 1O10TNTA TOV VAMIKAOV VO TAPEUTOOI-
Covv TNV Kivion TOV NAEKTPIKAOV QOPTIOV ONAASN TNV KVKAOQOPia
NAEKTPIKOV PEVROTOC.

>vvn0iletar otnv niektpoteyvio AVIIOTAGELS, OT®G AVTH TOL TEL-
PALATOC KOt O1 AALEG TOV B0l GLVOVINGOVE GTA EMOUEVA KEQAAOLOL,
vo, ovopdlovtol @UIKES aVTIoTACELG.

O vépoc tov Qu, 68 TUNHA KUKADOLOTOG OLOTVTMOVETAL OG EENG:

H évtaon Tov peopatog, Tov d1appEEL pio MUK avTioToo), sival
avaAroyn TS NAEKTPIKIG TAONG 6TO GKPO TNG KUl AVTIOTPOP®G
avaroyn TS OUIKNGS avTicTUoNG:

R
Ovopdlovpe ttoon Taong oty avriotaon R to ywvopevo:
U=RI
H povéoa pétpnong g opkmg avtiotaong eivor to Qu (Ohm):

1Q0 = ﬂ
1A
Avtiotaon evog Qu (1Q) tapovcidlel Evag aymyog, OTav ota dKpa
oV papuoletal thon evog POt (1V) kot dtappétar amd pevpa Evia-
ong evoc Aumép (1A).
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v Tpdén ypNSILOToloHVTOL Kot TOAAATAAGLO TOV QL
* To khoop=1KQ=1000Q=10°Q
* To peyamp=1MQ=1000KQ=10°Q
Hopaoderypa 1
210VG akpodékTeg A Kot B ¢ avtiotaong R, mov dtappéetal amd

peopa [=10A, emkpatet tdon ion pe U=220V, Zynua 1.4. Na Bpebel
N TN TS OUIKNG avTioTOoNG.

U Zymua 1.4, Tuqpo KuKA®UATOG
A-B pe avtiotaon R.

Avon:

Epappolovtac tov vopo tov Ohm Bpickovpe:

R= 0 22 220
I 10A
Hopaderypa 2

M Adpma mopdktmong dappéetat and pedpo 200mA, 6tav Tpo-
@odoteitan pe téon 220V. Na Bpebei n okt avtictoon g AQUTog.

Avon:

H ouikn avtiotaon ¢ Adunag o Katdotaon Asttovpyiog Ppicketon
amd TO VOUO TOV QU Y10 TUN O 0y @YOoV.
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_U._ 220v. =1100Q
I 0,20A
MMopaderypa 3

Mua pratapia wapéyet tdon 4,5 V oe pua avtiotaon 4500 Q. Na
Bpebet To pevpa mov deiyvel T0 AUTEPOUETPO TOL EIVOL GLVOEIEUEVO
€ oEPA Pe TNV avtiotoon (1 E0OTEPIKY AVTIOTACN TN UTATOPIOG
gtvarr = 0).

Zympo 1.5, Kokhopo pe tnyn E,
avtiotoon R kot apmepdpeTpo.

Avon:
‘Eyovpe: E=4,5V

R=4500Q

| :E:ﬂ:o’oo:l A=1mA
R 4500Q

Mopaoerypa 4

>to oynpa 1.5 va Bpebel n Tyun g avtiotaong R 6tav U=1,5 V ko
to pevpa [=1 mA.

Avon :

‘Eyovpe: U=1,5V

25
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[=1mA=0,001A

MMopaodoevypa 5

Ot dvo eumpocOior TpoPoreic opiyAng EVOg AVTOKIVIITOL GLVOEOVTOL
napaAAnia pe Ty proatapio twv 12V. H avtictaon tov kabevog etvar
3Q. Na Bpebein évtaon tov pedpatog 6tav avapel o Tpoforéag.

Avon :

Amnd tov vopo tov Qu €yovpue:

Mopaodoerypa 6

Mia avtiotaon dwappéetor omd pedpa SO mA kot n Téon ota dKkpo
¢ etvar 120 V. Na Bpebei n Tiun g avtictaonc.

AvYon:

[=50 mA=0,05A

Amo 1 oyéon: I:%:R:%

R= O 2400Q
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1.4. ONOMOZXZ TOY @M XE IAHPEX KYKAQMA

Ortav ndpovpe po pratopio pe niektpeyeptikn ovvaun (HEA) E
KOl T GLUVOECOLLE e TNV PoNBElo LETOAMK®OV 0y®YDV LE L0 OUIKN
avtiotaon R, 10te oynuatiCetan éva mApeg KAEIGTO KOKAW®LOL, GYNLLOL
1.6. 10 KOKA®UO 00TO €KTOG amd TNV eE®TEPIKN KN avtiotaon R
VTAPYEL KA 1) ECOTEPIKT AVTICTAOT TNG TNYNG T.

HAextpeyeptikn svvaun eivor ) ton petald tov téA®V TS TnNyne,
Otav amd TNV TNy 0&V dEPYETAL NAEKTPIKO peva (avoryTtd KOKA®UQ).

H eocwtepucn avtiotaon e tnyng ekepalet tTnv OuoKoAld Tov Gv-
VOVTOOV TO NAEKTPIKA QOPTiO KATA TNV KIVNoN TOVE GTO E6MTEPTKO

™G TNyne.

Zympa 1.6. [TAnpeg
KAELGTO KOKA®UO LE TNYN
Kot EEMTEPIKN OUIKN
avtiotoon (eoptio)

Zynua 1.6.0.
AVOIKTOKVKA®UEVO
KOKA®UO (0VOIKTO)
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Zynpo 16.6.
Bpayvkvkiopévo
KOKA®UA (BpoyvkOkimpao)

O vopog Tov Ohm og TMpeES KUKA®PO eKQPpaleTor amd 11 oyxion:

Ioybet ot

E=IR+Ir=U+Ir kot and av
U=E-Ir

Omnov: To ywopevo IR givor 1 ttdon taong U, mov petpiéton ota
drpa g avtiotaong R. H {010 tdon petpiétar 6toug mOA0VS TG TyNg
Kot ovopAleTal TOAMKY Tdon TNS TNYNS

H molxn tadon U g anyng woovtor pe tnv HEA E peiov v ecw-
tepkn ton tdong ['r e myng. H moiun téon U g mnyng eivan
ton pe v niektpeyeptikn dvvoun E g anyng povo o6tav I=0, dniaon
O0TaV T0 KOKAOMA €lval oavolkTd. AVolkTd KOKA®UO (0VOIKTOKVUKA®M-
pévo) givar 10 KOKA®UIO 6TO 0Toio dev cLVOEETOL TO POPTiO, (ATELPO
@optio) (Zynpa 1.6.a). Bpayvkukdopévo kKOKA®Ua ivatl To KOKA®UO
GTO 0TO10 01 TOAOL TNG TNYNG EVAOVOVTOL LETAED TOVG HE EVaL OYy®YO,
TOPAKAUTTOVTOG TO PopTio (Zynua 1.6.B).

Yg mepintmon PPoyLKLKADIOTOS TO PELLLO BPOYLKOKAMGONG I, &ivo
TOAD PEYOADTEPO OTTO TO OVOLOGTIKO peda @opTiov 1.
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MMopaodoerypa 1

H eocwtepikn avtiotaon mnyng eivor 1Q kot n molkn g tdom 60V.
H opikn avtictaon mwov givar cuvoedepévn ota dpo TG dtappEeTat
and pevpa Evtaong SA. Na Bpebei n HEA g mnync.
AvYon :

H HEA t¢g myn¢ Bpioketat and tov voOpo tov Qu g TANpEG
KUKA®O:

E=U+I'r=60V+5 A-1Q=65V

Mopaderypa 2

Ye myn HEA 60V kot ecotepikng avtiotaong 42 cuvdéetar avti-
otaon 20Q. Na Bpebei: a. H évtaon tov pedpatog mov dtappEéet v
avtiotaon kot B. H ttdon tdong oty eEmtepikn avtictoon R.

Avon :
o. Ao v oyxéon

| = E_, 'I——6OV—25A
= Ry frovme: =575 =2,

B. H mtdon taong otnv avtictaon R givau:

U=I-R=2,5A-20Q=50V

Mopaderypa 3

Ye mnyn HEA 300V kot mtolkng téong 200V cuvdéetan avtiotaon,
mov dwappéetal and pedpa 10A. Na Bpedel n Tiun g ecmTEPIKNG
avTioTOONG TNG TNYNG KoL 1] AvTioTOoT TOV £MTEPIKOD KUKADLOTOG.
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Avon:
H HEA ¢ myng diveton amd v oyxéon:
E=U+Ir

ADVOVTOG G TPOG T EYOVLLE :

[ = E-U 300V-200V
| 10A
H tium ¢ nAektpukng avtioctaong R Bpioketot amd v oyéon :

=10Q

U=I-R:>R=T=—=ZOQ

1.5. ANTIXTAXH KAT AT'QI'IMOTHTA

H opikn avtictaon R evog aywyod egaptdtatl and toug mopakdtm
TOPEYOVTEG:

1. To unkog tov aywyov (cvpua) (1)
2. Tn dwatoun tov cvpuatog (S)
3. Tnv MmN 6V6TAGT TOL VAIKOV TOV GVPUATOS (P)
I
R=p—0ceQ
s

O ovvtereoT|c p ovopdleTal E101KY| AVTIOTOOT.

H &181k1| avtiotaon perpiéton oe Qmm?*/m, n dwatoun] S oe mm?, n
avtiotaon R og Q kat to punrog 1 ce m.

H oyéon emiveton o mpog 1 kot S ko mpokvITTOUV:
RS

| =—[m]

P
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|
S:%[mmz]

ATO TIC TOPATAVE GYXEGELG VITOAOYILOVTOL TO KOG TOV Oy®YoL OO
TO OTO10 KOTOOKEVALETAL L0l OUIKT OVTIGTOON Kol 1] 10 TOUN TOV.

1.5.1. Ayoywpiétnta
H ayoyipdmra ekppalet v evkoiio TG LETAKIVIONG TOV NAEKTPL-
KOV @opTimv HEca 6ToV aymyod. YYnAES TIES aymyndTTOg oNHaivet

HeYAAN evkoAio TNV Kivnomn Tov NAEKTPLKOD POPTiov.

H niektpucn avtiotaon R gival 1o avtictpo@o ¢ ayoylnoTnTog.

R=— kot
Omnov G givar n ayoyipodmrta oe mho, 1| Siemens (S).
1mho = 1

1.5.2. Edun Ayoyipotnta

H &101kn avtiotaon eivot 1o avtioTpo®o TG 101KNG oy ®YILOTNTOC:

, , , , m
OTOL K lvat 1 €01KY] yOYILOTNTO CE >
Qmm
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H g8tk avtiotaon kot 1 €101k ayoyipdmta (6tovg 20°C) dapdpov

AYOYILOV VMKOV BpioKeTal 6TOV TivaKa 2

YAIKO YXYMBOAO p K
(Qm)x10° (1/Qm)x10°
Alovpivio Al 0,0283 35,34
Kovotovtav Cu-Ni 0,49 2,04
Apyvpog Ag 0,0164 60,98
Boigpépuo Y 0,055 18,18
XaAkog Cu 0,0177 56,50
Maryyavivn Cu - Mn - Ni 0,44 2,27
Xpopovikého | Cr- Ni 1 1

[Tivakag 2. Edtkn avtiotaon Kot 101K oayoyLodTnTo 0ydYILOV DAKOV.

1.6. EEAPTHXH THX ANTIXTAXHX AIIO THN

OEPMOKPAXIA

H avtiotaon tov vAkov petafdiietar pe tmv Oeppokpacio. E1dt-
Kotepa eav R eivor  avtictoon evog aywyol oe Oepuoxpacia 0, n
avtiotoon R og Oegppokpacio 6 Tpokdntel amd ™ oyéon:

R=R [I+a(6-0,)] o¢ [2]

07OV 0 £iVOL GUVTEAEGTNG OLOPOPETIKOS OTIS OLAPOPES OeppoKpaoics.
Ovopaletor Oeppikoc ovvrereoTg avtioTaong Kot eEaptdTal 06 TO
VMKO Ko €€l drdotaon 1/°C=grad'.Xvvn0ileral vo maipvovpue Tig
péces TIpéG Tov 0 Yo Ogppokpacio petalv 0° kot 100°C. Me koA
npociyyion Oempovpue Yo Tov cvvTELEGTY 0 TNV Ogppokpacio TV
20°C mov givar kou 1 Oeppokpacio ava@opasg TOV TEPLOGOTEPOV
KOTOOKEVUOGTAV AVTIGTAGEMV.
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ADvovTag TNV Tapanave 6xEcN ®¢ Tpog R, tpokvntet:
RO = L
1+a(6-6,)

Abvovtag TV TeEAELTALN AVTN GYECT OC TPOS O TPOKVTTEL:

aZ—R_RO o€ 5 n grad™

Ry (0-6,) '

I I
Q¢ yvootd R, = p, S kot R= pg

Avto onpaivel 6t og mepintmon petafoAng g Beprokpaciog n
ek avtictaon p, petafarletol coOpEova e TNV akdAovdn oyton:

p=p, [1+0(6-6,)]

ZOUTEPOIVOVE OTL O1 HETAPOAEG TG WUIKNG ovTioTaoNG e T Oep-
nokpacio opeiloval oTic LETAPOAEC TNG EOIKNG AVTIOTOONC UE TN
Bepuoxpacia.

MMopddsrypa 1

Na vroAoyisBel n avtiotaon aywyov yaikov unkovg 200m kot
dtatoung 4mm?.

Avon:
>vvn0iletat yio Toug YAAKIVOUS oy ®yovS VoL AAUPAvETOL GTIC EQOp-
2
HOYEG G TN TNG €101KNG avticTtaong p,, = 0,018 Q mm_
m

And v oyéon: R = pé AVTIKOOIGTAOVTOG £YOVE:

2
R = 0,018.Qm_m.m:olgg
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MMopaderypa 2

Aywyoc alovpviov prkovg 100m, £xet opikn avtiotaon R=1Q. Na

Q-mm?

Bpebei n dratopn Tov aywyod. Aideton p,= 0,029 -
m

AvYon :

I
And v oyéon: R= pg EXOVLE:

S= ol = 0,029-@ =2,9mm’
R 1
Mopaderypa 3

[Towd dwatopn S mpémer va €xel xdAkivog aymyog unkovg 1= 1000m,
wote va mopovotalel avtiotaon R=3Q.
AvYon:
| _ 0,018-1000
Ao Vv oyéon: S= pE = —= = 6mm’

MMopadervypao 4

XbAkivog ayawyog pnkovg 1km xon dtopérpov 2mm, Katd v Aettovp-
vio av&dvet ) Bepuoxpacio tov and 20°C og 80°C. Na vroAoyiotei n
avénon g avtioctaong Tov aywyov. O Oepuikds GVVTELESTNG @ £XEL
Tiun 0,00382 otovg 20°C, p=0,018Qmm?*/m

Avon :

2
5= _314mm?

H avtictaon tov aywyod ctovg 20°C givat:

2
! = 0,0182mm _1000m 5230 R, = R=5730
S m 3,14mm

R=p
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H petafoin g avtiotaong tov yaikov atovg 80°C givat:
R, =R, [1+a(80°-20°)]=R, (1+a 60°C)
R,,=5,73-(1+0,00382-60°C)= 5,73-(1+0,229)
R,,=5,73-1,229=7,04 Q

AnAadn n avticToon Tov aywyov avEnonke Katd 7,04-5,73=1,31Q

Yo Oeppikog Xvvredeotig o [(C°) ']
Alovpivio 3,9-10°3

AvOpakag -0,6-107

Xaikog 3,82:10°
Kovetavrav 0,008-10
Bolopapio 4,5-10°

Xionpog 5:10°

Mayyavivy 0,006-10
Xpopovikéio 0,4-10°

[Tivaxag 3. Oepikdg GLVTEAEGTNG 0L AVTIOTOCTG OLOPOP®Y HETIA®Y (6ToVG 20°C)

Mopaodoevypa 5

Noa Bpebei n opkn avtictaon mov tapovcstdletl aymydg xaAkov pe

2
dauetpo 1,5 mm kon unrog 1km (p, = 0,018Q'mm ).

m
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Avon:

H opum avtiotaon divetatl amd ) oyéon:

|
R=p.
Ps

H d1atopn tov aywyod vroroyiletatl and tnv oyéon:

2
S =% =314-1,594 =1, 77 mm?

R= 0,018'% =10,17Q

Mopaodoerypa 6

H opwm avtictaon cvokeung ot Oepuokpacio 20°C givon 2500,
EVM M aVTIGTOON TNG CVOKELNG KATA TNV OLAPKELD TNG AELTOVPYING
av&avel ota 300Q2. Na vroroyicete ™ Oeppoxpacio Asttovpyiog g

GLGKEVNG, OV 0 BEPIKOG GLUVTEALEGTNG TOV ay®YoV givar a=0,004 1/ (&
Avon:
R=300Q, R =250Q, 6,=20°C, (nteitar n 6=;

H opikn avtictaon mov mapovctdlel | cuokevy| eaptdtal amd
Oepurokpacio kot divetal and:

R=R,(1+0A0)=R,[1+a(0-0,)]
R=R,(1+a0-0a6,) >R =R, +0bR, -06,R,
—adR, =R-R, +0a0,R, -

_R-R, +af,R, _ 300-250+0,004-20-250 _ 70

0 =—=70°C
aR, 0,004 -250 1
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Mapaodoevypa 7

Xalkvog aywyog £xel ufikog 200 m ko dtatopur] 2mm?. No Bpebei
N AyOYOTNTO TOL aymyoL. (p=0,018 Qmm?/m)

Avon:

H ayoywodra tov cupuoatog eivor:

I
G= 1 omov R = pg OmOTE:

CEaRy i R 0,55 mho
I pl 0,018 200
p_
S
Mopaodoerypa 8

H opikn avtiotaon ayoyob eivoar R=2Q. To unkog tov givon 180m
Kot 1 dtatoun 4mm?. No Bpebei 1 £101k1 ay®YILOTNTO TOL OY®YOU.

Avon:
H £10wn ayoypdtta vroroyiletor and v oyxéon:

R = pl_ :}p:ﬁ: p= 2._4: 0,044m

S 180 m

Emopévoc n 1dn ayoypndtta ivat:

K:E:L:ZZ,T m 5
p 0,044 Q-mm

1.7. XPQMATIKOX KQAIKAYX ANTIXTAXEQN

H avtictaon gépet Aentd Eyypopa daktvAida, 6mwg oto oynua 1.7a.
H avtictoyia tov ypopdtov pe kdbs ynoeio divetor otov [ivaka 4.
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1°Pneio  2°Yneio ApiOpog  Avoyn
UNOEVIK®V

Zynua 1.7.a. Tpodmog avlyvmons avTticTaong COLEOVO [LE TOV YPMLUATIKO

KOOKA
0 Mavpo
1 Kaopé
2 Kokkivo
3 [Moptokaii
4 Kitpwvo
5 [Ipdowvo
6 Mme
7 Mof
8 I'kpt
9 Acmpo
+5% avoyn Xpucapt
+10% avoyn Aonui

[Mivaxog 4. Xpopatikdg KOOKAG AVIIGTAGEDV
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Mopaoderypa
H oavtiotaon pe ypopoatoa Ono¢ mopakat® £YEl TIUW TOL

oynuotietal and Ta Yyneio 1oV AVIITPOCOTEVOVY T YPDUUTO TOV
mivako 4.

Katd oepd cuvavrtodpue eni tng avtiotaong SakTuAMOVG LE TO YPDOUOTOL:

o By o

MIIAE [TPAZINO KITPINO XPYXZA®I
6 5 0000 Q +5%

Symua 1.7B. Avayvoon aviictoong

[Mp®to ypdpa eivar To pumAe Kat didel TNV T 6. AgdTEPO YPpOU
gtval 1o wpaotvo kot 61del v Tun 5. Tpito ypodpa to Kitpivo Kot
01del 4 punodevikd. Tétapto ypopa To ypvoaei kot oidet avoyn £5%.
Yympatiletar o apBpdg 650000+£5%. Zovendc n TN TG oVTIGTAONG
gtval 650kQ+5%.

1.8. POOXTATEX KAI HOTENXIOMETPA

211G KOO UEPIVEG EQUPLOYES LG EVOLUPEPEL TEPLGGOTEPO 1) LETAPOAN
™G €VTOONG TOV NAEKTPIKOD PELIATOG Kol Ol Lo GTaOEPT TN TOV.
Tétowa mapadeiypota propodv va Bpedovv:

- ZTOV EVIGYVTY TOV GTEPEOPMVIKOD GUYKPOTNHATOS, GTOV OTOI0
petafdrrovac tnv évract tov petafaAletol To pedpo TOL dlap-
peeL ta nyeia.
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- X€ OPIOUEVEG TEPUTTAOCELG LETAPAALETOL 1) £VTOGT TOL PEVLLOTOG, TOV
JlappEet Evav AAUTTN PO, GTPEPOVTAS EVOV TEPLGTPOPIKO OLLKOTTY.

H pvOpron (petaforn) g évraons Tov pedpatog yivetor pe Evay
peTapinto avrietdaTi, 1oV OVORALETAL PpOOGTATYC, Xyfqpa 1.8.

O poootdrng sivor o puBulopevn avtictaon mov mtopepPdrieton
og ogpd og o Katavdiwon. H Aettovpyla tov poootdtn Pacileton
GTOV VOLO ToL QU

I R Apopéog

1

Zynua 1.8. Avdypoppo
pooctdtn R, e
poptio R

Edv n avtictaon R, tov poostdrn £xel tipn R, t61e 6mv 0€om yia
™V omoia

E
R,=0=1= R ONAadN 0 POOGTATNG ElVOL EKTOG AELTOLPYING.

E

v Béon omov R, =R, = 1= ,ONA0ON OAN 1M AVTIGTOGT TOV

II
PO0GTAT £ival EVIOS KUKADLOTOG KOl GTNV GUYKEKPIUEVT TEPITTMOT)
o€ oelpd pe 1o poptio R.

Ot oyéoelg avTég Tapéyovy to Oplo. LETOPOANG TOV PEVUOTOG TOV
dlappéel Tov Katavaimty, (poptio R) pe petafoin g aviictoong
TOL POOGTATN OO UNOEV (0 POOCTATNG EKTOG AEITOVPYIOG) HEYPL TNV
HEYIOTN TIUN TNG LEGM TNG KIVNTNG EMOPTG TOV OPOUEQ.
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Av o dpoucag Bpebel oe pua evdiapeon Béon R _tov poostdrn, tote
TO pevpa efvon

E

| =
R+R,

1.8.1 POOuon ¢ Taong pe [Motevordperpa

H pvOon mg tdong ota dkpa pog katavaiwong R yivetar pe
TOPEUPOAN CLGKEVAOV TOV OVOUALOVTAL KOTAUEPIOTEG TAGNG 1| TOTEV-
owouetpa, (oynua 1.9).

Apopéag

Zynpa 1.9. X0vdeon motevolop€Tpou ota onpeio A Kot A KOKA®UOTOG.

Avaroya pe v B€om oL dpopéa A1 0vVTIGTACT TOL TOTEVGLOUETPOV
R, xopiletar o€ dvo pépn R, ko R,

R =R +R,
Otav o dpopéag ival otnv Béon A 1o1e:

U.=0

Evo 6tav o 6popgag givar otn 0o B t01e 1 taom U, 610 @optio R
gtvan iom pe v téon e TNyng.

U=U
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Otav o dpopcag Ppedet oe pio evoidpeon 0€om, tote n éon U, ot0
eoptio R givar avaroyn pe v tdon tov tpunpotog R, Tov moteveio-
pétrpov. (Ileprocodtepa oto KeParato 4)

Hopaoderypa

10 motevoldpeTpo tov oynuatog 1.10 epapuoletor tédon U=220V.
1o dkpo Tov TpuNuatog R, tov motevotlouétpov petpndnke taon
U, , =100V, n 3¢ évtaon I, petpndnke [[=4A. Na vroroyisbein avti-

otaon R, tov motevoiopérpov.

Avon:

Zynua 1.10. POOuion tdong katavaloT Le TOTEVOIOUETPO

U, =100V, | =4A =

Uy _ 100V _

R, =

Il
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1.9. ANAKE®AAAIQXH

O vopog tov Qu 6€ TUNHO KUKADUOTOG O TUTOVETAL G EENG:
H évtaon tov pedpatog mov dappéet pio opkn ovtiotoon ivat aviioyn
NG NAEKTPIKNG TAOTG KO AVTIGTPOP®S AVAA0YN TG MMKNG OVTIGTOONG:

R
O vopog tov Qu 6e TANPeg KOKA®UO Elvart:

E
R+r

H avrtictaon petafdiieton pe v Oeppoxpacior.
R=R, [1+a(0-0)]

AvapépOnkav ot £Vvoleg NG avIicTaong g ay®yOTNToS, TNG E1-
OKNG QY OYILOTNTOG KOL TNG EOIKNG OVTIGTAOTC.

O poootdtng puOuilel TV £VTAOT TOL PELLATOC, TOV SLOPPEEL TN LLOL
KuKAOpatog. To motevoidpeTpo puhuilel tnv tdom Tov Poptiov TOV
TPOPOOOTEL.

1.10 AXKHXEIX ITPOX AYXH

1. Tdon 220 V epapuodletar o€ pua avtiotaon 110 Q. No vroloyicete
TO peLLLO TOL SLOPPEEL TNV AVTIGTOON.

Andvinon: [=2 A

2. H 16om mov epapuoletor o’ éva kdxhopa eivar 200 V, evod to pedpa
mov 10 drappéet eivar 20 A. Na Bpebei n avtictoon Tov KOKAGUATOG.

Anévinon: R=10Q

3. Mw avtiotaon 0,5 Q Swappéeton and pevpa 10 A. Na Bpebel n
TTOGT TACNG GTO AKPO TNG.

Andvinon: U=5V
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4. Ayoryoc 6’ éva kokAmpa topovctdlet avtiotaon 0,8 Q. Na Bpedet
TO UEYUADTEPO PEVIO TOV UTOPEL VO OLOPPEVCEL TOV AYMYO, MOTE M
TTOON Taong va unv vaepPaivel ta 2,2 V.

Andvinon: [=2,75 A

5. Oepuavtikd cmpa Exel avtiotoon 3 Kol GUVOEETAL L€ GVGCMOPEVTY
HEA 12 V ka1 ecotepikng avtictaong 0,2 Q. Na Bpebet:

a. To pevpa mov dappéet 1o kKOKAopa kot B. H molkn tdon otovg
OKPOOEKTEG TOV GLGGMPELT).

Anavinon: o) [=3,75A.B)U=11,25V

6. Aymyog yaAkob unkovg 150 m éxet dratoun| 1,5 mm?. Na Bpebein
avtictaon tov aywyod. (p., = 0,018 Qmm?/m).

Andvinon: R=1,8 Q

7. Aywyog alovpviov €xet pnkog S00 m kot dtotopn 25 mm?. No Bpedet
N OUIKA ovtioTaon Tov aywyov. (p = 0,029 Qmm?/m).

Anévinon: R=0,58 Q

8. XaAkwvog aywyog éxet unkog 1=1000 m kot dtatopr] S=50 mm?.
(pe, = 0,018 Qmm? /m. O Oeppikdg cuvierestig yarkod ctovg 20°C
etvor 0=3,82-107 1/°C). Na Bpebei n avtictaon Ry, tov aywyod ot
Oepuoxpacio 80°C

Andvinon: R =0,4 Q

9. H avtioctaon evog ydikivov aymyod otovg 20°C givan 300 Q. Apov
AEITOLPYNOEL 6 KOKA®UO ETTL APKETH OPO 1] AVTICTOGN TOV AY®YOD
av&aver Ty Tipn e oto 320 Q (Oepuikodg cvvTeELesTNG XAAKOD O, =
3,82-107 1/°C). Na Bpebei mdécovg Pabduovg °C avénbnke n Beppo-
Kpacio ToOL oy®yov.

Amdavtnon: AG =10°C
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10. 'Evag ydAkivog aywyog dtotopng 16mm? ypetdleton va ovTikoto-
otabel pe aymyd aiovpiviov tov {6100 unKovs Kot TG 010G avtioTaong
(p,=0,018Qmm?*/m, p, =0,029Qmm?*/m). Na Bpedei n Swatoprn tov
ay®yov aAovpviov.

Amdvimon: S, =25mm?

11. Na Bpebein dratoun aywyod arovpviov (p=0,029 Qmm?*/m) mov
mopovotalel opikn avtiotaon 10Q kot £xer unxog 100m.

Amdvinon: S= 0,29mm?

12. Na Bpebei n ok avtictoon ayoyod dtatopng S=50mm? 6tig
Oeppoxpaoieg 6,=20°C ko 6,=50°C, dtav o PKoG TG YPAUUNG Elvar
1km. (p.,=0,018Qmm?*/m ko1 6=0,0039 1/°C)

Amdvinon: R,=0,40Q

13. Z10 xOkAopo tov oynuatog 1.11, va Bpebel n ttdon tdong ota
dkpa tov aviiotdoemv R, kot R Aidovrar: U=9V, R =2Q, R =3Q

Zyfuo 1.11 Kdxhopo pe tnyf U kot 800 avtictdoeig R, kot R,

Amavnon: U, =3,6V xar U ,=5,4V.
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14. Xto xoKlopo tov oyquatog 1.12, va Bpebel n moAkn tdon g
nyng otav eyovpe: R=5Q ko I=1,8A.

Symua 1.12 Kokiopo pe mnyn E kot eEotepikn opkn avtictaon R
Andvinon: OV

15. Na Bpebei n Evtaon tov pedpatog mov d1oppEEL TNV OVTIGTACT GTO
KOKA®Ua tov oynpatog 1.14. Atvovtar: E=1,5V, R =3Q xorr = 0.

Xy. 1.14. IInyn HEA E tpogodotel avtiotaon R. To aprepopetpo A
UETPEEL TO d1EPYOLEVO PEV L.

Andvinon: [ =0,5A
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16. Av éva cOppa yaAkov £xetl avtiotaon 18 Q otovg 20°C, moia Oa
glvar n avtiotaoct Tov otovg 60°C (o= 3,82-107);

Anévtnon: R =20,8Q

17. o avtiotaon mopovctdlel Lo GLGKELT TOL AElTOVPYEL pe pedLaL
7A, 6tav n epappolopevn taon etvor 110 V.

Amdvinon: R =15,7Q
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2.1. EIZATQI'H

10 ke@drato avtd eEgtdlovion:

1. H niextpucn evépyeila kat 1oy0G.

2. O Beppkdg vopog tov Joule.

3. O BaBpog andd00nS NAEKTPIKOV GUGKEVMOV.
4

. H oyéon peta&d niektpikng evépyetog Kat e 1oyx00S OVTIGTACE®Y,
OTOV YPNOLOTOOVVTAL Y TNV BEpUavoN.

5. To mpoPAnuo TG BEpHAVONG TV OYy®YDV Kot 1) EKAOYN TG S1OTOUNG
TOVG.

6. H mukvotta pedotog Ko ) Ttdcn Téong 6Toug oywyoug.
7. O1 cLVONKEG TOV TPEMEL VAL TKAVOTOLOVVTOL KATE TNV EKAOYT TNG
OlOTOUNG TOV AYOYDV.
AoV TapakorlovdNcETE TO TEPLEXOUEVO TOV KEPAANIOV avTOV Oal
npémel vo yvopilete:
* No vroroyilete TNV NAEKTPIKN EVEPYELD, TNV NAEKTPIKT] 1GYD KOl TOV
Babpd amddoong VoS KOTAVOAMTN.

* Na epappolete tov vopo tov Joule Kot va cuvoéetat v Beppotnra
HE TNV NAEKTPIKY EVEPYELN KOL LE TO NAEKTPIKA peyedn évraongc,
Tdong, avtictoong.

* Na vroroyilete TV 0%V TOV NAEKTPIKOV AVTIGTAGEDV GCUCKEVMOV
Béppavong anod ta otoryeia vepol mov Bepuaivetat.

* Na vroAoyilete Tnv dlatopn TV Ay®YDV £VOG KUKADUATOG AapPdvo-

VTOG LT O TNV TTMOGT TAGNG Ko TNV Beppokpacio Aeitovpyiag Toug.

* Na vroroyilete amd TV d0TOUN TOV AYOYOV EVOG KUKAMUOTOG,
amd TO KOG TOLG Kol artd TO pOPTio, TOV TPOPOOOTOVV, TNV TTMO
Téong kol TNV Bepprokpacio Aettovpyiag Tovg.

* Na eEnyeite Tovg KvoHVOVS TOV GLVETAYOVTOL TG TNV ATOKAEIGTIKN
APNON TIVAK®OV Kot LOVO, Y1 TNV SUGTOGLOAGYNGT TV 0Yy®YDV.
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* Na S10tuntdveTe TIg avaykoieg GuVONKeG IOV TPEMEL TOVTOHYPOVO VO,
1KOVOTTOL0UVTOL, MOTE 01 OLOTOUES TOV OYy®Y®V, TOL VITOAOYILETE, VO
elvol TeYVIKA 0modEKTEC.

2.2. HAEKTPIKH ENEPTEIA KAI IZXYX

Oa pdbate oto Nvuvacto 6T N NAeKTpKn evépyeta, ivar pio amd
TIC LOPOEG EVEPYELOS TTOL YPNGLLOTOLoVVTOL TT.X. Mryavikh (Avvapt-
kn-Kwntikn), Xnuwkn, [Hopnvikn, Hiektpu k.o.

H mocdtnto NAeKTPIKTG EVEPYELNG, TOV TOPEYEL LLOL TNYT) OTIG OLAPOPES
KOTOVOAMGELG LLE TIG OTOIES EIVOIL GLVOEDEUEVT], EDKOAN LETATPETETOL
e GAAEG LOPOEG evEPYELNG, 101mG o€ BeppdtnTa, oe UNYoViKd £pyo
kivnong k.Am. Mg tov TpOmo avtd AEITOVPYOVV 01 SAPOPES KOTAVOL-
AOTIKEG CLGKEVEG E1TE OIKIAKNG €1TE POy aviKng XpNoNG.

Etvat Loywd pio kotavadoTikn cVoKeEL ] 0G0 TEPIGGATEPO YPOVO

Aertovpyel T0GO PEYAADTEPQ TOGH NAEKTPIKNG EVEPYELNG VO ATTOPPOPA
amo TV TyN. Avtd ekepdaletor amd Tov VOO TG NAEKTPIKTG EVEPYELNG.

A=U-T-t

Omnov:

A gtvor n niektpikn evépyeta og Joule (TLaovd)

U givor n moAwn tdom g tnyns o€ V (BoAt)

| efvar To pedpa wov aroppod 1 katavaiwon e A (Aumrép)

t efvat 0 ypOVOC GE OEVLTEPOLETTA, TOV TAPALUEVEL 1) KATOVAAMGT) GE
Aertovpyia (seconds 1 sec 1 S).
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H nextpikn evépyela mov amodidetal (| amoppodtal) o€ Eva
devteporento ovopdletor Hiektpikn Ioyvog. Xtig niekTpoteyviKeg
EQOPLOYEG I NAEKTPIKN EVEPYELD KO | NAEKTPIKN 1Y OG £lvatl SvO TOAD
ONUOVTIKG peyEom.

H nAextpucn 1oy0¢ kabopiletar amd v oyxéon:

P=A/t

Omov: P givan ) 1oy0¢ o Watt, A eivar n evépyewa o€ Joule, t givat o
YPOVOG GE sec.

Emopévog 1 16906 pog 6voKeLN G 6VVEXOVS PpEVRATOS 6€ W, vTTo-
AoyileTon, €0V TOALATAOGLAGOVIE TNV TAGT AgtTOVPYiOS TG 6€ V
€Ml TO PEVPO TOV TNV OLOPPEEL GE A,

P=U"1

H povéoa pétpnong g woyvog ival to Watt [W]

[1J]
[AW]= ]

Mo TpaKTiKovg AOYOLG XPNCIHOTOIOVLLE Yo TNV LETPNON TNG 1OYVOG
to kthoPBart (kW).

1kW=1000W
Mia cvokevn €xet 1oyl evoc Bat (1W), €@’ 660v Aettovpyel e thon
6TOVG aKPodEKTEG TNG vOg BoAt (1V) ka dtappéetat amd pevpa Evia-

ong evog Aumép (1A).

2V TEPITTOON LT 1 GLOKELVY Ba KATOVOADGCEL EVEPYELD EVOG
TCaovA (1 Joule) oe éva devtepOLeTTO.

1 Joule = 1 Watt-1 sec
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Yravidtepa, ®¢ povada 1oyvog, YPNOHOTolEITOL Kol O {TTog 1)
horsepower (HP).

IMP=746W=0,746KW
IKW=1,34HP

Evkoia vroAoyiCovpe Tnv thon 1 TV £€VTOon LG GUGKELNG, OTAV
glvar yvoot 1 106, and Tovg THTOVG:

U=P/1

I=P/U

Tavtdypova yvopilovtag v 1oy0 piog Katovaiwong vroroyilovpe
TNV EVEPYELD TOV KOTAVOAMDVEL 1] GLGKEVTY, OTAV AELTOVPYEL Yo £va
GUYKEKPIUEVO YPOVIKO OLAGTNLOL, OTTO TOV TOTO:

A=P-t
Soumépaca:

Mmnopel 6to omitt cog va £(eTe PEYAAN eyKatesTnUEVN oY1 (BeppLo-
Glpmvag, NAeKTpkn kovliva, TALVINPLO POUY®V, TAVVTIPLO TIATOYV,
KAMPOTIOTIKO, QOTIGHOG K.AT.), 0AAL 1] KATAVAL®OGT NAEKTPIKNG EVEP-
vewug, (dpa Kot ta yprpota wov o TAnpmoete), 0gv eEapTaTor poévo

070 TNV EYKATESTNUEVT] LOYV, OALG KO 0.7T0 TOV POVO AertTovpYiog
TOV GUGKELAOV AVTOV.

Mo v pétpnon g nAekTpikng evépyetag ypnotponotovpe v Ki-
AoBatdpa (KWh).

Mio KihoBatopo (1IKWh) ekppaler v evépyera, mov KaTovao-
A@ver po ovokevt] woyvog 1IKW o€ ypovo piog opag (1h).

Ioyber 6T

IKWh=1000W-3600sec=3.600.000 Joule
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MMopaodoerypa 1

Ye pio AMdpma mopdrtmong dwfalovpe ot oepayida, 10x0g 75W-tdon
220V. YroAoyiote 10 pevpa | mov v dwappéet, 6tav eivat avappévn.
AvYon:

I=P/U
Apa

[=75W/220V=0,34A

MMopadsrypa 2

AwBaovpe oty mvakioo picg Beppovtikng cuokeung: wyvg P=1000W
Kot tdomn Aettovpyiog U=220V. H tyun g nhektpikng evépyetag eivat
22 dpayués/kWh. Na Bpebeti: a) to pedpa mov amoppopdet, B) n nie-
KTPIKN EVEPYELD, TOV Oa KATAVAAMGEL 1] BEPLAVTIKT GLGKELT KATH TNV
OLapKeLn TOL YEUDVA (7 DPEG/MUEPA Y10 TPELS UNVEG) KOl Y) TO KOGTOG
NG NAEKTPIKNG EVEPYELNG TTOV Bal KATAVAAMGEL 1) BEpLOVTIKT CLOKELN
KOTA TNV O10PKELN TOV YEIUDVOL.

AvYon:

a) To pedpa mov amoppoPd 1 KALATIGTIKT) CVOKELY| KATE TNV Agl-
Tovpyia g elvat:

I=P/U
YVVETMC:
[I=1000W/220V=4,54A

B) Av dexBovpue 6t M cvokeL AetTovpYEl KaTA LEGO 0po el entd (7)
DPES TNV NUEPO ETL TPELG UNVES, TOTE 1| EVEPYELX TOV Ol KATOVOAMDGCEL
glvau:

A=P-t.
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ZUVETMOG:

e pia nuépa: A=1000W-7 opec=7000Wh=7KWh.
e éva unva: 7kWh-30 nuépec=210KWh.
e tpelg unvec: 3-210kWh=630KWh.

v) Edv n tyun ¢ niektpikng evépyetag eivor 22 dpayuéc/KWh tote
Ba TAnpdcovuE:

630KWh-22 dpaypéc=13860 dpoayuéc.

2.3. IZXYX KAI ENEPTETIA QMIKHX ANTIXTAXHX

Etvat yvootd ot

P=U-loce W

Eniong amd tov vopo tov Qu mpokvnteL:
[I=U/R ka1 U=I-R.

21NV TEPITTMOT TOL 1 KATOVAA®GT TEPIAAUPAVEL OUIKT ovTioTAOT),
avTIKaO16TOOE GTOV TOTO TNG IGYVOG TNV TAGT 1 TO PEVUO COUPOVOL
1e Tov vopo tov Qu. ‘Etet mpokdntouy yio v 160 ®UIKNG avTicTaong
o1 akdAovOec oyéoelc:

P=U.1=R.I
2
P:U_
R

H 1oy0¢g avt petatpénetar amokielotikd og Oeppomra (eovopevo
Joule)

E@’ 6cov pdiota oty avtictaon epapuoletal tdon U eni ypdvo
t, KOTAVOADVEL EVEPYELQL:

A=P-t=U-I-t=R‘I>"t
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ZUVETMOG:
A=R-T*>t ko
A=(U?/R)-t.

‘OAn vt N EVEPYELR TOV KATAVOEAMDVEL 1] OULIKT OVTIGTOGT], 1E-
TaTpéneTor o€ Ogppotnra. Avt eival n apyn Tov OEppIKov vopov
T0v Joule mov eprypdopetar otV Tapdypao 2.4.

Mopaodoerypa 1
Ye pia Aaumo Topaktwong dwfalovpe otn cepoyida: 1oyvg 75W,
téom 220V. Na Bpebei a) To pevpa I mov v droppéet, 0tav eivor avopt-

pévn ko B) n opikny avtictaon ™ AGUTOG TUPAKTOONG 6 KATAGTOON
Aertovpyiag (Beppn| katdoToon).

Avon:
a) [=P/U
Apa:

[=75W/220V=0,34A
B) R=U/I=220V/0,34A=647Q
Hopaderypa 2

O avomTpog TOV CVTOKIVITOV MIKNG avTicTaong R, tpopodoteitat
amd v puratapio tov pe E = 12,5 V kot Stappéetar amd pgopo Evia-
ong 10 A. H ecotepikn avtictaon g uratapiog eivarr = 0,05Q. O
00N Y0¢ TELEL TOV VAT P TPOG T LEGA Kot 6€ €val 17 0 avamtipog
nmopoaktovetat. Na Bpebel: a) H avtiotaon tov avarntipa, ) n moikn

TAOT TNG UIaTopiog Kol Y) To GOVOAO TNG 16YVOG TOV ATOPPOPATOL
KATA TN AElTovpyia Tov.
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Avon:

o) And v oyéon:

E=I(R+r)=
R=E =125V 4050-1250-0,050=120
| 10A

B) H moAikn tdom ota axpa g protapiog sival:
U=E-Ir=12,5V-10A-0,05Q=12,5-0,5=12 V
EnaAnbevon:
U=R-'1=1,2-10=12 V
v) H 1o0¢ mov katavaiovetor oty R givar:
P.=I’'R=10%-1,2=120 W=0,12 KW.
H 1oy0g otV ecmtepkn avtictaon r ivat:
P =10%-0,05=5W = 0,005KW
Zvvohro woyvog: P=P +P =0,12+0,005=0,125 KW.
EnaAnbevon:
P=E-I=12,5 V- 10A= 125W=0,125KW
2.3.1. Ovopootika peyén

OAeg 01 NAEKTPIKEG CVOKEVEG TOV GLVAVTAUE GTNV TPAEN EyovV
oyxedlocbel dote va Aettovpyohv Kavovikd Kot vo Exovv peydio xpdvo

Cong.
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H "kavovikn" Aettovpyio 1 n "ovopaotikn" Agttovpyia mepypapeTaL
amd éva 6OVOAO peyefdv OTmS: Tdon TPoPodosiog, pedia Kot 1oy 0G Tov
ATOPPOPAEL OO TNV TNYN, GVYVOTNTA TAoG (EAV givan EVAALAGGOLE-
1), TOOTNTO TEPLIOTPOPNG (Y10 CTPEPOUEVEG NAEKTPIKEG UNYOVEG), K.OL.
Ta peyédn avtd ovopdlovrol ovopaostika peyédn Asitovpyiog kébe
GLOKELNG KOl avaypdpovtal o Tvakioa, 1 omoio PpickeTal voype-
OTIKA TAVE® GTN GLGKELY.

MMopddosrypa 1

Kémola povopaocikn cuekenn Kataokevacinke va Asttovpyel vwo
TAOM SLLPOPETIKT OTO TNV TAGT TOV O1KTHOV TS EALAdaC oL givart
U=220V, m.x. Yo 10 dikTv0 NG AULEPIKNS, TOV OmOoiov 1 TGN £lvart
Ul=127V. Youvdedpevn katd AaBog 6to dkd pag dikTvo, Toteg Ba Nt
Ol GUVETELEC;

Avon:
P=U*R=127*R
P,=U%R=220%*R
P /P =(220/127)*=3

AnAadn M oybg Aettovpyiog Tng cvokevng Ba ivan 3 popéc peya-
Motepn and v ovopactikn 1oy¥. H cuvéneia eivat 61  cuckeun Ha
KOTOOTPAQEL.

Yvounépaocpa. Oreg 01 6VOKEVEG TPOPOOOTOVVTOL O’ gv0eing,
OTTOKAELGTIKA [LE T1)V OVORLO.GTIKY] TOVG TAOT).

Kda0e avtiotoon katackevdletot yio cUYKEKPUEVT TIUN o€ Q, peda
o€ A Kot 1oyv o W mov pmopei va avté€et, dlymc va vrepbepuaivetar.

MMopaderypa 2
Mia opikn avtiotaon (cOppatoc) £xet xapaxtnpiotikd R=20Q ko

P=500W. Na vroAoyicete o) To pevua Kot B) Tnv Tdon KovoviKng
Aettovpyiog te.
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Avon:
o) Ao TV Ek@pactn NG 160G
P=I’R=
I?=P/R=500W/20Q=25A?
Apa: 1= J25 =5A
B) H tdon kavovikng Asttovpyiog ivat:
U=I-R=5A-20Q=100V
[Ma v opaA Aettovpyia Tovg o1 avTioTdcelS (poptin) TOV amop-
POPOVV OPKETN 16KV, @POVTILOVUE VO aePilovTaL, MGTE VO OTAYETAL
n Ogppoétnro.
Hopaderypa 3

Noa vroroyicete v Tdomn, mov epapudletal og avrictaon 5000 €,
0TV 1M 10YV¢ KoTtd TN Aettovpyia g eivar 0,5W.

AvYon:
2
p_Y”
R
Apa:

U?’=P.R=U=+P-R
U =/0,5-5000 = /2500 =50V

Mopadevypo 4

270 KOKA®UA NAEKTPIKNG GLGKEVNG GLVIEOVTOL VO OLOIEC OUKEG
avTioTaoelg R péom emAeKTIKOD S10KOTTTN AAAOTE GE GEPA, YN0
2.1 ko dAhote Tapaiinia, oxynua 2.2. H cuokevn Asttovpyel o€ tdon
U=220V. Otav o1 avtiotacelg cuvdebovv oe oelpd Aettovpyodv pe
o0 P=25W. No vmoroyicete: o) TV TIUN TOV AVIIoTAGE®V, ) TNV
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1oy0 Aettovpyiog, 6Tav cuvdefohv TapAAANAL Kol Y) Vo GYOMAGETE
Vv TaEN peyéBoug g 1ovog Tov Agttovpyel 6 TaPAAANAT GOVOEST
o€ oyxéon Le TNV 6HVOEST GEPAG.

Zymua 2.1. Ot avTioTacElS 6€ GEPA.

Zynuo 2.2. Ot ovtiotacelg TopdAAnio.
Avon:
o) KéBe pia amod 11g aviiotdoeig Aettovpyet pe to 2 g 1oyvog, sivat

P.=P/2, eme161 eivan dpotec. H téon twv 220V popdletar icopepng
K0l GTIG OVO OVTIOTAGELS, EMELON GLUVOEOVTUL GE GELPA.
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H 1oy0¢ pe v omoia Aettovpyei kaOe pia avtiotaon eivat:

U 2
P, = ?R =
2 2\ /2
Emopévoc: R = Y = 107 V2 =968Q
P, 12,5W
Apa R=968Q

B) Otav ot avtiotdoelg cuvoefodv TapdrAinia kabe pio cuvogeTan
pe v téon tov 220V. H 1oy0¢ Aettovpyiog kdbe avtictaong tvor:

Apo 1 GLVOAIKT 10YVE OTAV AEITOVPYOVV 01 OLO OVTIGTAGELS Evat:
P=2-P=2-50W=100W
YoumEPOCLLOL:

‘Otav 890 Oporeg avrioTdosels 6vvoedovv Tapdrinia, AELTOVPYOVY
L€ GUVOALKNY LoYV TEGOEPLS POPES PEYUAVTEPT] OTTO TNV L6YD PE TNV
070l AELTOVPYOVY GE GUVOECHOLOYIO GELPAC.

[Teproootepa mopadeiypata yio GLVOECELS OVIIGTACEOV GTA
KeQaAaio 3-6.

2.4. OEPMIKOX NOMOX TOY JOULE

2.4.1. Metatpomi evépysrag o€ Ogpuotnra

Otav po cuokevn dappéetot omd pevpa, N NAEKTPLKY EVEPYELQ
OV KOTOVOADVETUL GE L0 OULKY] AVTIGTOGT GE OTOL00NTTOTE KV-
KAopo peratpémetor oAOKANpN o€ OgppotnTa. Avtd copPaivetl otig
€0TiEG KOl TO POVPVO EVOG NAEKTPIKOV HAYEIPEIOV, GE EVOL NAEKTPIKO
Oepuocipmva, ce po NAeKTpiKn Oeppdotpa Kot dAleg TapOUOLEG
KOTOVOAMTIKEG CVGKEVEG.
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To @aivopevo avtd cuvavtatol exiong Kol 6e GAAEG TEPIGGOTEPO
oVVOETEC NAEKTPIKES GUOKEVES, GTA KUKAMUATO TV OOV LITAPYOLV
OMKEG AVTIGTACELS, OTMG Ol NAEKTPIKEG UNYOVEG KOl Ol LETACYT LLO-
TIGTEC. LTIG GUOKEVEG QVTEG, TO MEPIGGOTEPO LUEPOG TNG NAEKTPIKNG
EVEPYELOG LETOTPEMETAL GE UNYOVIKO £pY0, OALA VOl LIKPOTEPO TOGO
HETATPETETAL OE DEPUATNTA, EMELON TO. CUPLATA TOV TUALYUATOV TOV
NAEKTPOKIVNTI PO EXOVV L0 OUIKT AVTIGTOGT], TOL EEQPTATOL OO TN
dtatopn kot to unKog tovg. H Beppomta avtm mov dev eivar o@éit-
U1 Yo TN AEITOVPYIR TOV KIVNTRPO KoLl AVIUTPOCMOTEVEL L0, ATTADOAELL
gvépyelag, ovopaleton ammAgto Joule.

YVVEMMG GE OTOLAONTOTE GUGKELN, TOV dlAPPEETAL OO PEVLAL, EVaL
HEPOG TNG NAEKTPIKNG EVEPYELNG HETATPETETON GE BeppdTNTO PN OQE-
Aun v v KOpia Aettovpyia g cvokevns. H Beppdtnta avty avrt-
npocmTeLEL TIG anmAeles Joule kot mpémel va AneOel ppovtida and
TOV KOTAGKELOGTI TNG MGTE VO GTORLAKPUVETOL YPIYOPU, YL VO U1V
KOTOOGTPEYEL TIS LOVAGELS TOV 0YOYOV Kot AAAo eEXPTRATA TNG.

"Exet amoderyBel 6t nAextpikn evépyeia evog Joule 1codvvapel pe
Bepuomra 0,000239K cal (y1iobeppideg).

1Joule= 0,000239K cal

Ed&v oAdKxAnpn N TpoceepOUeEVN amd TNV TNYT NAEKTPIKY EVEPYELQ
Anpg o€ o cvokeL| e 1oy0 P petatpénetan e Oeppdtta Q, Anpgz Q
TOTE 10YVEL 0 VOOG TOL Joule, e TIG TOPAKATO EKPPAGELS.

Q =0,000239-P-t o€ Kcal

Q=0,239-10"-R-I*'t og Kcal

2
Q=0,239-10° ~%-t oe Kcal

[No gvkoAia 6TIC TPAEELG LTOPOVLLE VO YPT|GLLOTOLOVLE Y10l TOV VOO
tov Joule ™ oyéon:

Q=0,24-103 R -I>t Kcal
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omov: Q oe Kcal, Uce V,1ce A, P oe W, R 6e Q kot t o€ sec.

O vopog tov Joule cuvoéel v niextpikn evépysio A=P-t pe ta nie-
KTpKd peyédn évtaon I, tdon U, avtictaon R, Ta omoia avagpépovtat
TOVTOYPOVO GE GLYKEKPIUEVT Kol Ldvo Katavdimon. 'Exet amoderydet
o011 pia KiloBatmpa aviiotoryel pe 860 yihobepuioec.

1KWh=860Kcal

H 1oodvvapio oot peta&d nAekTpikng evépyelag kot Oeppotntog
YPNOOTOLEITOL TOAD GUYVA GTOVG TEXVIKOVS VTOAOYIGLOVG.

MMopaoerypa 1

Na vroioyicete T cuvolikn BepudTnTa TOL OTOSIdEL GTO YDPO
Aapmtpog mupdkToong pe woyd 60W, 6tav Asttovpyel ent pio ®pa.

Avon:
Q=0,00024 - P - t=>Q=240- 10°-60W-3600sec = 51,84 Kcal
Mopaderypa 2

Hextpucodg Aapntpag avitictaons 40Q Aettovpyel vid taon 220V
eni 5 Aentd. Na vroroyicete TV evépyela Tov Ho KOTAVOADOEL.

Avon:

H évtaon tov pevpatog eivon

XOopemva pe tov vopo tov Joule
Q=0,239-103-R-I*>-t éyovpe

Q=0,239-103-40Q-(5,5)*A?-300sec=86,76K cal
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2.4.2.0¢ppavon yOpov

[Ma va Beppdvoope éva yaopo (cvvnbwg otovg 20°C) mtpémet va Eé-
povE TG GLVOAKEG Bepkég anmAiegieg Q Tov ydpov og Kcal/h (yihio-
Beppuidac ava mpa). 'Exet kabiepwbel otn mpdén ot Bepukég anmdAeieg
TV kTipiov va ekppdloviat oe Kcal ava dpa (Kcal/h).

To péyebog TV Beppikdv anwieldv opeileTat:

1. X& avtorioayn Oeppotntac HeTa&d TOV SOUIK®V GTOLXEI®V TOV
xopov (toiywv, mapabvpwv, 0pOPAOV, TATOUATOV) KOl TOV
ePPAALOVTOG.

2. 210V TPOGAVATOAG LSO TOV YDpov Bopdc-voTog KA.

3. Ztov Babuod g eAevBepnc £kBeonc ToL YOPOL (GE OAVEUOTTMOELS).
4. 10 GLUVOAIKO UNKOG TOV YOPAUAO®V TMOV OVOLYLATMV.

5. Ztnv ehdiyiotn e€mtepikn Beppokpacio Tov TePBAAAOVTOC

6. Ola to Topomave Aoppdvovtal v’ dyn 6TovV VTOAOYIGUO TOV
pey€00vg TG BEPUAVTIKAS GLGKEVNG KAl TOV ¥POVOL AELTOLPYIOG
NG GLGKELNG.

O1 Bepuikég amdAelEG TNG KADE SLOKEKPIUEVNC EMLPAVELOS EVOG YDPOL
vroAoyilovtal amd ) oyéon:

Q=K-F-A6
Omnov:

- K givar 0 ovvteheag mov ekppalet v BeppronepatdTNTo TNG EML-
eavetag (H Beppomepatdtta e€optdTon omd T 6VGTOCT] TOV VAIKOV
douUNoNG .Y Yo Uratikd toiyxo ywpic poveoon K=1,9).

- F eivan 1 Srakexpipévn dopikn empdvela mov vroroyilovpe (mT.y to
mopdbvpa Tov foptvod Tolyov 1 N EMPAVELX TOVL TOTXOV YWPIC TOPE-
Bupa).
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- A givar ) dapopd Beppokpaciog tepBAALOVTIOS KOl ECOTEPIKOV
x®pov (m.y. £€m -5°C ko péca +20°C, A6=25°C).

MMopaoderypa

No vroloyicete TNV 160 NAEKTPIKOV GTATOV aAepOBEPLOV, TOV
amo1TovVTaL Yo T 0€ppavon evog dwpatiov, Tov omoiov ot BepuiKeég
anwAieteg eivar 3440Kcal/h, oynua 2.3. (Ztatd agpdbeppo eivar to
aepOePLO PLGIKTG KVKAOPOPTAG TOVL aépa, dNAadT| Y®pig aveloTipa).

Avon:
I'vopilovpe 6t 860Kcal/h avtictoryovv pe 1kWh.

To dwpdtio amontel Oeppotnta 3440K cal/h (hoBeppides yio kabe dpar)

TIKWh oo, 860K cal
N oo, 3440Kcal/h
3440 ¥ 11w -h
N = h = AKW
860 Kcal

Emopévac, yperalopacte agpdBeppo cuVOMKNG NAEKTPIKTG 16y 00G N=
4kW.

Ene1dn dev kataockegvalovtal 1600 peyding toybog aepdfepua
(ekTOC TOV BEPLOCVGCO®PEVTOV), TOTOOETOVE VO GVOKEVEG TMOV
2kW.

Ta agpdBeppa Ba toroBetnBobv KaTw and T Tapddvpa 1 dimha oTIg
UTOAKOVOTOPTEG O10TL 6TA avolypato epeavifovial ol TEPICGOTEPES
Bepuikéc andreieg, Zynua 2.3. H tpo@oddtnon tovg 6e TpLpaciKeg
EYKATACTAGELS YiveTol amd SPOPETIKN GAcT TO KAOe éva ®OTE TO
@OopTio Vo LOpaoTEL KO VoL EYOVUE KOTA TO SOLVOATOV GUUUETPIKT QOp-
TION NG YPOUUNG NAEKTPIKNG EVEPYELAG.
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[TAPA®YPO
3x2,5mm? Oeppravtikd coOpo
Ecwmtepikog E&mtepikog
XDpOg xpog
3x2,5mm?  OgpUOVTIKO GO0
Ecotepikog
x®pog

Zynua 2.3. ToroBétnon tov 0epLovTIKOV COUATOV GTIV KATOY.

2.5. BAOMOX AIIOAOXHX

O1 018¢p0opeg NAEKTPIKES GLCKEVEG LETATPETOVY TNV ATOPPOPOVNE-
V1] NAEKTPIKN EVEPYELN OE EVEPYELD AAANG LOPONG. TNV TEPITTOON
TOV KaOapd OUKOV KATOVOADGEDV (AVTIGTACE®V) OAN 1 NAEKTPLKY)
gvépyero petatTpénetor o€ Ogppotnro.

Ovopdlovpe @@EMUN EVEPYELN TO LEPOGS TNG EVEPYELOS TOV OO~
deTal 0O TN GLGKELT Y10 TNV EKTEAEGT] TOV £PYOV, Y10 TO OTTO10 KO-
tackevdotnke. H o@élun evépyeta eivat avtn mov ¥pnGIULOTOLOVLLE.
Ovopdlovpe am®AELEG EVEPYELAG TO VTOAOLTO LEPOG TG OTOPPOPOV-
LLEVG EVEPYELOG, TO OTTOT0 KATAVAAMDVETOL OO TN GLOKELT YWPIG OUWG
va GUUPBAALEL TNV eKTELEST TOV £pYoV TNG. Ot amMAELEG EVEPYELOG
glvat evépyela Tov OV PN GILOTOLOVE Kol YAVETAL.

[oybet yro kdBe cvokevn:

Amoppoovpuevn Evépyeia=Qoéun Evépyslat+Evépysia Anoieimv

Aamop=Aoe+Aartoi
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Ovopalovpe BaOpd amdd0061g TG CLOKEVNG N UNYAVIG TOV AOYO 12
Ao Ao Aamop - Aomol

= = = x100 (%
E Aoamop Ao + Aanwor Aomop (%)

O Babpog amddoong etvor kabBapdg aptOudg Kot pikpdTePOg omd ™
povéoda (n<1). Metpdatar cuvibwg wg tocootod ent toig 100 (%), m.x

€bv n=0,95 Aépe n=95%.

Opoiwg o BaBpdg amddoons ekPpaleTal Kol pe LOYo 16YV0G:

Poo Poo Pamop - ParwA

= = = x100 (%
i Pamop Pwo + Parol Pamop (%)

Mopaodoerypa 1

Mar (eotia) nhextpikng kovlivag, oxynua 2.5, Asttovpyei vd Taon
U=220V «a1 dwappéetar and pedpa évraong [=10A. Na vroroyicete
™ mocdTNTO TNG BEPUOTNTOG TTOV amatTeiToL Yo Vo BPAGEL TO QayNTO
oe 1,5 opa.

Zynua 2.5. Hiektpikd @ovpvaxt kot eotia pe 000 patio
Avon:
Q=0,239-103-R-I*>'tq
Q=0,000239-P-t7
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Q=0,000239-U-It
Eneon 1,5 opec=5400sec
Q=0,000239-220V-10A-5400sec=2839 Kcal
MMopaderypa 2

Noa vroAloyicete Tqv NAEKTPIKN 0%V £vOg Bepprocsipmva kovlivag
yopntikdétag 8Kg kot Badurov anddoong n=80%, dtav 1o vepo Ce-
otaivetor amd tovg 17°C otovg 60°C og ypovo 10 Aentdv (min).

AvYon:
Ene1dn pia Keal avoydverl ) Oepuokpacio evog Kg vepov katd

1°C (am6 14°C o¢ 15°C) mpoxdntet 611, o1 Q Kcal Ba avoydcovv
Bepuoxpacio tov 8Kg vepol katd AB°C.

AB= (60°C-17°C)=43°C.

H Bepuomra mov yperaleton yia va (eotabel to vepod givar:

Q=m-AB=m-(6,-6,)

= Q=8kg-(60-17) °C = 344 kcal
Apa

qu)=344Kcal

Emeon pépog g Beppomrog anofarrleTal 6To YOPO 0o TO TOL-
yopoato Tov Beppocipova £xovpe andieles Kol 0 fabuog amdd0cMg
tov givor N=80%=0,8.

nzﬁéQm‘,:—:—:%Okcal

Qanop n 0’ 8

H Bepuikn 1oy0g Aettovpyiog Tov Bepposipwva givat:

_ 9 _ 1430 — 2580 k(r:]al
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ZUVETTMG 1] NAEKTPLIKI] LGOS TOV givat:

P, _ 2580Kcal/h_
860 860 Kcal/h
KW

P= 3KW

Mapaderypo 3
No vroloyicete: o) T TOGOTNTO OEPUOTNTAG TOV TPOCPEPEL GTO YMDPO
niektpikn Beppdotpa, tng onoiag N avtiotaon (Bepuovtikd otoryeio)

&xer ) R=32,3Q), dtav avt) Asttovpyet eni pio dpa kot dtappéetot

and pedpa éviaong [=6,8A, B) v niektpikn 1oyd g OeppdoTpoc.

Avon:

t=1opa=3600sec
H Beppuikn 1oyvg g Oeppdotpog ivor
Q=0,239-103-R-I>t 7
Q=0,239-103-32,3Q- (6,8)°A?-3600sec=1285Kcal
H nAektpucn 1oy0¢ g Oepudotpag eivat
P=I’R=6,82A2-32,3Q=1493W.

2.6 ZXEXEIX METAEY HAEKTPIKHX ENEPI'EIAL, IXXYOX
ANTIZETAXEQN OEPMANXHX KAI ZTOIXEIQN NEPOY
MNOY @GEPMAINETAI

"Exovpe 116 axdAovbeg oyéoelc:

m-A0=860-A-n
m-A0=860-P-t'n

Omnov:

A=niextpkn evépyelo o KWh
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P=nAextpicn 1oy0 og kW.

AB=n avOymon g Beppdrag Tov vEPOH

t=0 ypovog BEppavong tov vepoL oe wpeg (h)

m=n palo tov vepov (oe Kg 6tav mpoxettat yio kabapod vepd)
0, xan 0, etvou n apyixr ko tedikn Oeppokpacio Tov vepov

n=o0 Babuoc amddooNg TG GLOKELNG,.

Zymua 2.6. Hiektpikd cidepo ymua 2.7. Avtictaon spponticemg

MHopadeypa 1

Oéhovpe niektpikog Beppocipmvag Paduod amddoong n=90% va
Beppaiver 40 kikd vepd and toug 20°C otovg 60°C og povo 30 Aemtdv.
Na vroAoyicete v 16Y0 TG OVTIGTACTNG TOV.
Avon:

AB=60°C-20°C=40°C

Q,,~m-AB6=40-40= 1600Kcal

t=30-60=1800sec
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Emedn
Q,,~0.24-P-tm
Q,,=0,24-P-tm=1600Kcal

YVVETMG M NAEKTPIKT 10YVG TG OVTIGTAONG
Tov Beppocipwva etvat:

1600

= =4,1KW
0,24-1800-0,9

Zyuoe 2.8. Hiektpikdg Beppocipmvoc.
MHopaoerypa 2
Hlektpicog Bpactnpog vepov pe Babud amdooong n=80% Ppdlet 2

AMtpa vepo¥ amd toug 20°C otovg 100°C. Na vroloyicete Tnv Kotovo-
MOKOUEVT] NAEKTPIKN EVEPYELQ.

Zyua 2.9. Hiektpikds Bpactipag vepov.
m-A6=860-An

= m-(0,-0,)=860-An

A= m0:00)  2:(0020) o o) i
860-n 860-0,8
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2.7. HOEPMANZXZH TOQN AT'QI'QN KAI H EKAOTI'H THX
AIATOMHX TOYX

AvemBounteg cuvéneteg Tov vopov tov Joule givar ) ammAglo gvép-
YEWG KOl 1 avOy®on TG Bepprokpaciog Tov aymydv.

H dvodog g Oeppokpasciog 6Toug peupatopopovs aywyoig, Wtaite-
pa o1 TEPINTOOT OV deV elvar duvatdv va amopakpvvhel | Tapayd-
pevn Beppotnra, TpaKTikd meplopilel TV evepyod O10TOUN TOV OyOYDV
Kot OMpovpyet v avlykn ekAoyng peyovtepng swatouns. To @avo-
LEVO elval EVTOVOTEPO GTIC TEPUTTAOGELS TOV 1) POT| TOV PEVUATOS GTOVG
ay®youg £XEL cLVEYN OBPKELQL.

Mukpn daTopr| ay@y®v Yo SEGOUEVO POPTIO OTUOLVEL:

o TlapepPfoin peyordtepng oviicTaong 6TOVG ayw@yoVs, Apo TEPLC-
o6tepeg anmreiec Joule (RI?) ko avénon g Beppokpaciog Toug.

* [TiBavotato peyaddtepn OLGKOAIDL GTNV GMOUAKPLVGT OLTAG TNG
Beppokpaciog Stapésov g LOVMOONG TV 0y®Y®V 6TO TEPPAALOV.

2.7.1. TIvkvéotnto Pedpatog

Aywydc dratoung S, o omoiog dtappéetar omd pedpa Eviaonc I, epga-
vilel mukvoTNTO PEVUATOG OVE LLOVAOX ETLPAVELOG:

=2

S oe A/mm?

MeyoAvtepn dtatopr] aywyoL Yo, 000UEVO POPTIO CLVETAYETOL L~
KPOTEPN TLKVOTNTO PELUOTOG, ONANON LkpdTeEPT Beppokpacio Aet-
tovpyiag Tov aywyov. ['ta tov Adyo avtd €xovv kabopiotel opiopéva
HEYLETO OpLo. GLVEYOVS PONG Y TO LEYIGTO EMITPENOUEVO PEVLLOL, OVOL-
Aoyl pE TN O10TOUT] TOV ay@YOoL, TO VAIKO KATACKELNG Kol TN LOvmon
(ITivaxag 2.1).
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Ouwmc, dev TPEMEL VO ETOVOTOVOUNGTE GTNV EKAOYT TNG OLOLTOUNG
TOV 0yOYOV péca 6° avtd to opla tov Ilivaka 2.1 yopig va Adfovpe
VITOYT Kol TOVG TOPAYOVTIEG TOL TPOGOLOPILoVV TO HEYIGTO, GLUVEYOVG
PONG, EMTPETOUEVO PEVLLAL.

O apdyovteg avtol avapEpova:

* 0TI OLTOUN KO TO VAIKO TV Oy®Y®dV

* 07O TPOTO GOEVONG TOV AYWYDV

* 070 TANOOC TOV YEITOVIK®OV 0y@Y®V HEGH GTO 1010 KOvAAL SEAEVONG
e omVv vrapén Kot GAAOV TydV Beppotrag

*  OTNV EVKOALD AEPIGLOV TOV AY®YDV

* o1 Bepukn avtictaon Kot avtoyn g Lovmong

*  OTN TTOGT TACNG GTA AKPO TOV OyOYDV

Emonudvoeic:

o) H 1oy0¢ pog opkng avtiotaong kabopilet ta yeoUeETPUKE YOPOKTN-
PLOTIKA (StaTopn] Kot UAKOG) Tov GUppatog and To onoio Ha kata-
oKevacOel.

B) H 1006 TV KaToval®TIKOV GLGKELAOV dev kaBopilel amokAeloTIKA
TO YEOUETPIKA YOPOKTNPIOTIKA TOV OyOYDV TOV NAEKTPIKOV YPOLL-
LV oV Ba TIC TPOPOSOTHGOLVV, YPEELETOL 1] GUVEKTIUNGN Kol TOV
TOPOATAVE® TOPAYOVTOV.

v) Avaloya pe ) Beppokpacio Tov TEPPAALOVTOG AEITOVPYIOG KOl TOV
TPOTO OOEVGTG TOV OLYMYDV SLOUPOPOTOLOVVTOL O SIUTOLEG TOVG TTPOG
HEYOADTEPES TIUEG.
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d) Avahoya pe v epeoviiopevn TTMoN Tdong 6e OAO TO UNKOG TV
AYOYOV OLPOPOTOLEITAL 1] OUTOUT] TOV TPOPOSOTIKAOV YPOUUUDV
TPOG PEYOADTEPESG TULEG.

ZVUTEPAGUOTOL

* To wpoPAnpa TG EKAOYNG TNG SLOTOUNG TV AYOYDV TOL TPOPOSO-
TOUV KOTOVOA®TIKESG GLOKEVEG, elval TPOPANUA «peTddoomng Bepudtn-
TOC.

Agv mpénel oe kopto mepintwon n Oepuokpacio Asrtovpyiog TV
aywymv vo Eemepva TV optlakmn T Tov 60°C yio Oeppokpacio mept-
Bairovtog 30°C. Xmv mpdén g 6plo Beppokpaciog Asttovpyiog twv
aywymv KaAd Oa etvar va xovpe v Beppokpacio tov 55°C. Xe avrti-
Betn mepintwon aAddalovpe dratoun (EKAEYOLUE PEYOAVTEPT] OlATOUN
AYOYDOV).

* O gy0poc Tov nAekTpordyov civon n Osprokpocia.

[leprocoTEpO KOt AVOALTIKOTEPO GTOLYEID Y10l TO GNUAVTIKO AVTO Ke-
@aAato Oa Tapovslachovv oto pabnua tov «Ecomtepikdv Hiextpikov
Eykatactdoemvy.

Mapaderypa 1
Hlektpum kovliva e eykateotnuévn woyd 6kW B€lovpe va cuvoe-

Oel otV nhektpikn pag eykatdotoon pe taon 220V. Na yivel n) katdd-
ANAN eKAOYN TS SUTOUNG TOV AYOYADV TNG YPOUUNG GOVIEST|G.

Zyquoe 2.10 Hiextpikn kovliva.
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Amo tov mwivaka 2.1 emiéyovpe ™ dtatoun TV 6mm? 1 0Toio oVTL-
ototyel oty apéomc peyarvtepn omd T 27,2A £viaon pELLOTOG KoL 1
omoia givor 33A. H mokvotnta pedpatog mov aviiotoryet ota 33 A kot
To 6mm? giva:

j= 33A2 =55 A/mm?

6mm

Ye avtifet mepintwon, eav emAégovpe aywyolg dtatopung 4mm?, Oo
€YovE:

To péyloto emtpemoduevo pedpo. yio. TV dlatoun tov 4mm? givot
ocopeova, pe tov mivaka 2.1, [=25A kot n mokvotnTo pEOUATOS TOV
avtiotoyyel otn dtorour] S=4mm?

1 25A _ )

H dwotopn tov 4mm? anoppintetal eneidn N TOKVOTNTO PELLOTOG
Kotd Tt Agrtovpyio g kovlivag j = 6,8 A/mm? Eemepva T, EMLTPETTA
opa j = 6,25A/mm?, (6,8 A/mm? > 6,25 A/mm?).

1 dtoTopn T@V 6mm? avTIeTOLEl TUKVOTNTO PEOLOTOG:

TR katd ToAD pkpoTEPN TV 5,5A/mm?,
Yvvendc n dlatoun] S=6mm? givor amodeKT.

H dwadwasio emhoyng g 010 Ttouns Tov ayoydv and tov mivaka, 2.1
€QapUOLeTaL Y10 KPOD UNKOVG YPOLLLULES.

INo peydhov pnkovg ypappés mpénet va Aneoet v’ dym n ttdon td-
oNG OTN VPO OTT®G B TaPOLGLUGTEL GTNV ETOUEVT TAPAYPAPO.
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Ot tipég tov IMivaka 2.1 kaBopiotray dote  péyiom Beppoxpacio
TOV ayoyov (oe cvveyn Asttovpyia) va pnv Eemepvd tovg 60°C yuo
Beppoxpacio tepiPdrrovtog 30°C.

IINAKAX 2.1 Méyiotn emrpenopevn £vTaon ouveyovg pong yia yah-
Kvovg ay@yovg *(OMAAA 1) cdpgvo pe 1o ¢pdpo 126 tov K.E.H.E.
Awtopn aymyov
S o mm? loc A
0.75 9
1 11
1,5 14
2,5 20
4 25
6 33
10 43
16 60
25 83
35 100
50 127
70 147
95 181
120 208
150 238
185 266
240 310
300 355
*Méypt 3 evepyol aymyol TotoBenuévol péoa 6e AV 1) G
0pPOTEG 1 YOVEVTEG EYKATACTAGELG
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Av n Beppokpacio Tov mTepBaiiovtog Aettovpyiag Tov aywyoy Ee-
nepva toug 30°C 101e ekAEyovpe KPOTEPES TILEG EMTPENTOUEVNG V-
KvOTNTOG PEOUATOC, AP0 LEYOADTEPNC OATOUNG S ad AVTES TTOL TPO-
komtovy and tov Iivaxa 2.1.

To mocootd peiwons Tov Tov ™ évtacng tov [ivaxa 2.1 6idovtan
otov [livaxa 2.2

IMINAKAZX 2.2 Avayoyn Tne péYLoTng EXTPETONEVIS EVTUONG Y0,
Oeppoxpacia wepifariovrog Aertovpyiag TOV Ay®y®V, peyaivtepns tov 30°C.
(oOpoova pe to apbpo 126 tov K.E.H.E.)
Oeppoxpocio wepifpariovrog Yovteleo TG pEl®OGNg
Aertovpyiog TOV ayOYAV (016pB@ong) TG Eviacg
og °C TOV PEVNOTOS
30 1
35 0,91
40 0,82
45 0,71
50 0,58
55 0,41

[Tpocoyn: H mukvotnto T0U pedUATOg GTOVG Oy®YOVS, OTIC TEPLEAEELS
TOV NAEKTPIKOV UNYOVAV, TOV UETACYNUATIOTOV Kol TOV TNVIoV 08V
wpénel va &gl vynAn . Otav 1 évtaon tov peduartog Eemepdoet
TIC UEYIOTEG EMTPEMOUEVESG TYLES, Ol 0moieg Exovv Kabopiobel amd Tic
POy PAPES, 1| LOVOOT TV KOA®MOIWV vIepBepaiveTol Kot 6T GL-
véyela, umopel va Kataotpapel (vo peuotomombetl), va mpoxAndel fpa-
YOKOKA®O 1] OKOUT KO TUPKAYLE GTIG EYKATOGTAGELC.

Y& MEPUTMOELS KAKDOV GLUVONKAOV YOENG OTmG supPaiver e To TOALY-
LOTO TOV NAEKTPIKOV UNYAVOV, 1) ETITPETOUEVT] TUKVOTNTO PEVUATOC
LLEUDVETOL KATO TTOAD.
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H npoctacio tov ypappdv amd vrepevtdoels pog eEac@arilel otig
TEPUTTAOGELS:

o) Otav and AaBog cuvdebel 6 NAEKTPIKN YPOLLLY|, CUGKELT] LEYOADTE-
PNG 16Y0V0G amd 60T UITopoHV va, dexHovV ot SLOTOUEG TNG Kot

B) Otav copel Ppoyvkdximpo petald TOV oywy®v TG NAEKTPIKNG
YPOUUNG, OTOTE QVEAVEL OMATOUO TO PEVUN TTOL KVKAOPOPEL GTOVG
ay@yoLvg G.

INo va TpoctatedoovE po NAEKTPIKY YPOUUY, TOTOOETOOE GTOV
NAEKTPIKO Ttivaka, G€ GEPA TPOG TNV KOTAVAA®OT Lio ac@AAEld, M
01010 S10KOTTTEL T1 GLVEYELD TOL KUKAMUOTOC 1) EXTPETOVTOS TNV KO-
TAGTPOPY] TNG LOVOGNG TV KOAMII®V, 1| TO KOAWYILO TOV 0y®YDV, GV
TO PELUA EEMEPAGEL TN UEYIOTY EMTPETOUEVT] TIUY).

2.8. ITQXH TAXHX XTOYX AI'QI'OYX

H avtictaon mov napepfdaiovy ot aymyoi otn por| Tov pedUaTOg dEV
€xel povn ovvénela Tic anmAetes Joule kot v avénon g Beprokpa-
clog Tovg, aALG TpokaAel KoL TNV TTMOGT TAGNS AU TNG YPOUUNG.

Au=I-R

H nttdyon tdong otig nAEKTPIKES YPOUUES OEV TIPEMEL VOl EETEPVA OP1-
opéva TapadekTd Opto Tov givar 1% yia ypappéc potiopo kot 3% yuo
YPaUUES Kivnong.

Ot oyéoelc mov ypnoomolovpe 6tav yvopilovpe 1o peopa | givar:

Au=R-I kot

_
S
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Onov 0 cuvtedeong 2 TEPIAAUPAVEL TOV OY®YO EMGTPOPNC.

['a va vroAoyicovpe TV dtotopn olyme va Eemeplcovpe T0 EmTpE-
TOUEVO OPLO TNG TTAOCNG TAGTG Au_ PNOYOTOLOVUE T GYECT
_2pt
Au

ET

o€ mm?

"o va vroloyicovpe T ttdon téong mov emPdiel n ekdeyeica da-
TOUT (PNOOTOLOVUE TN OYECT

Au:M oeV
S

Y€ NOVOQUOIKEG YPUPPES 1) EMLTPEMOUEVT] TTOGN TAONG YOl TO Oi-
KTvo TV 220V ekppdleton 6€ TOGOGTA KO ElvaLt:

Au_%=1%

Anhodn Au,=Au, % U=

Au_=22V
Xopmépoopo:

Mmnopovpe va movpe 0TL, TO TOG0G6TO TG TTMOGNS TAONS Au% £K-
Ppacel To T0606TO TOV am®Ael®V Joule otV Ypappu.

2ty mpdén ypnotponoteiton yuo to Pabud amdooons TG YPOUUNG M
avaroyn oxéon:
1

= -100
E 1+Au

Hopaderypa 1

Otav 1 Ttdon Taong NAEKTPIKNG Ypopuung etvatl 3% tote 0 Pabudc
amOd00NG TNG YPOUUNG Elvat:
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- ~0,97 % 97%
1= 14003 L

Mopaderypa 2

Movoeacikd poptio 10 A tpogodoteitar amd amdctocn S0 pérpwv
pe téon 220 V. Na vroroyiohel n katdAAnin datopn Tov YdAKIvov
AYOYOV TNG YPOUUNG, OTAV 1] EMTPETOUEVT TTOGN Tdomg elvar 2,2 V.

= % |=S= M
Au 2,2
ExAéyeton n apéomg peyoddtepn tomomompévn dtatopn S=10mm?

.10 = 8,18 mm?>.

Me tnv dtatopn avti 1 Yo oto dkpo g Ba £xel TtdoT tdong:

2p¢ ~2.0,018-50
1

AUZ?I:AU 10=1,8V.

H tun avt elvan pikpodtepn and v péyiom emrpenduevn (2,2V)
oLvenmG N dtatopn S=10mm? givor amodeKT.
2.9. ANAKE®AAAIQXH
1. H niektpicn evépyewa exppdletor omd m oyéon:

A=U-I-t
omov: A etvan n nhextpikn evépyela o€ Joule, U givor n toAkr| Tdon g
mmyng oe V, | givan 1o pedpa mov amoppo@d 1 Katavdimon oe A, t etvar
0 (POVOG GE OEVTEPOAETTOL TTOV TAPAUEVEL 1) KATAVAAW®GT) GE AgLTOoVvpYia
(seconds).
2. H niextpkn 1oyvg kabopiletor omd tn oyéon:

P=A/t

omov: P og Watt,
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Emopévac 1 1oy0¢ pog cuokeung cuveyois pedpotoc oe W, vtoro-
yiCetan edv moAlamAacidcovpe v téom Asrtovpyiog s o V enl to
pevULa TOV TNV dlappéet o A (AumEp).

P=U-1ce W

Edv tuqpo 1 640 to kdkAopa givor opkn avtiotoon, T0Te 1 16Y0¢
vroAoyileton Kot omd TOVG TOTOLG

P=U?%R ka1 P=1*R

3. Movaodeg pérpnong evépyetag kat 1oyvog eivar to Joule kot to Watt,
avtioToryo:

1 Joule = 1 Watt- 1sec
H povada pérpnong g toyvog eivar to Watt [W]

1J
[AW]= %

[N TpakTikoHg AOYOLG XPNOLOTOLOVUE Y10, TNV LETPNON TNG LoYVOG
t0 KihoPdr (kW)

IKW=1000W

Eroviotepa, MG Lovada 1oxHog, ¥PNOILOTOLEITOL Kot 0 irog 1 horse-
power (HP).

IHP=746W=0,746KW

IKW=],34HP

Mo v pétpnomn g NAEKTPIKNG evEPYELag xpnotomotovpe v Ki-
AoPatdpa (KWh). Mia KihoBatopa (1 KWh) ekppdlel v evépyeia

OV KOTAVOADVEL (o cuokeLn 1oyvog 1KW cg ypovo piog opac.

1KWh=1000W-3600sec=3.600.000 Joule.
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4. Y& omOlONTOTE GLGKELT TOV SLOPPEETAL OO PEVILO 1] NAEKTPIKY)
EVEPYELD TTOV KATOVUAADVETOL GE PO MUIKT] OVTIGTOON GE OTOL00N-
ToTE KOKAMUO PETATPETETAL OAOKAN P o€ OgppoTnTO.

5. Ztig meptocoTEPO GHVOETEG GUOKEVEG OMMC .Y GE £VOL NAEKTPOKL-
VNP0, VOL LEV TO TEPICCOTEPO LEPOG TNG NAEKTPIKNG EVEPYELOG LETOL-
TPEMETAL GE PUNYAVIKO £PYO0, OAAG £va LIKPO TOGOGTO LETATPENETAL OE
BepuotTa, £mEdN T GUPUATO TOV TUMYUAT®V TOV NAEKTPOKIVITIHPO
£€YOVV U0 GLYKEKPIUEVT] TIUN OUKNS OvVTIoTOONS, TOL E0PTATOL OO
TN OTOUN KO TO KOG TOVG.

6. Hlextpucn evépyela evog Joule woodvvapet pe Beppotta 0,000239
Kcal (y1tA00eppideg).

1 Joule = 0,000239 Kcal

E@ocov oAOKANpN N TPOCOEPOEVI] NAEKTPIKT] EVEPYELDL Anpc_ o€ Lo
cvokevn pe 1oy0 P petatpéneton og Beppomta Q, 1d1e 16YvEL 0 VOLOG
tov Joule, pe T1g TOPAKAT® EKPPAGELS.

Q=0,000239-P-t =

0,239-103-R-1>t =0,239-10-(U¥R)-t

O vopog tov Joule ouvdéel TV nhextpikn evépyeion A=P-t pe ta nie-
KkTpwcd peyédn évraon I, tadon U, avtictaon R, ta omoia avapépovrat
TOVTOYPOVO, GE GUYKEKPIUEVT] KO UOVO KOATOVOA®GON amd TNV omoio
TPOKVTTEL 1] IGOSVVOLLTNL:

1KWh = 860Kcal

[No evkoAia 6TIC TPAEELS LITOPOVLLE VOl XPNGLLOTOLOVLE Y10 TOV VOO
tov Joule ™ oyéon:

Q=0,24-10*R-I-t Kcal
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7. Ovoudlovpe @@EMpun evEPYELD. TO LEPOG TNG EVEPYELNG TTOL OO~
detTal amd T GLOKELT YOl TNV EKTEAEGT TOL EPYOL Y10l TO OTOI0 KOATO-
okevaotnKe. Ovoudlovpe ATMAELES EVEPYELOG TO VITOAOUTO LEPOG TNG
QTOPPOPOVEVNG EVEPYELNGS, TOV YAVETOLL.

Amopopovpevn Evépyeia=Qoeéipn Evépyarat+Evépyara Atorer@v

A=A +A

mmp_ (o10) (77078
Ovopdlovpe BaBpod amwdéd06Mg TS GLGKELNG N LNYXAVIG TOV ADYO N:
A A A

T] = A 0P — A +wl: = omop _Aanwk XlOO

amop [010] amwA anop

O BaBuog amddoong gival kabapdg aptBpdc Kot LIKpOTEPOG Ao TN
povada (M<1) perpdror cuvnbmg wg m0costd (%).

Opoimg o BaBpdg amwdooong ekepaleTal kor pe Adyo 1oyvoc:
—_ PU)‘P Pm(p — Punop -Panmx XlOO

T‘I_ = =
Poo Poo+P

anop

OmOA amop

8. Ot cuvOnKec MOV TPEMEL VO IKOVOTOIOVVTOL KOTE TNV €KAOYN TNG
OLITOUNG TOV Oy®YDV OVAQEPOVTIAL GTNV TTMOGN TAONG, GTOV TPOTO
O0EVONG TOV AYOY®V, 6TO TANH0C TOV AYOYDV HEGH GTO 1010 KOVAAL
KOl TNV EVKOAOL OEPIGLLOV TMV OLYy®YDV.

2.10. AXXHZEIX ITPOX AYZH

1. H\extpwn xovliva otn 0éom 3 (L€y1oTo) TOL drokdTTn Agttovpyel
ue woyv 3,3KW vnd taon Asrtovpyiog 220V. Na vroloyicete: o) to
PELLLOL TTOV ATOPPOPA, B) TNV ®HIKN avticTaon oe avthy TV Béon, )
TNV EVEPYELDL TOV KATOVOADVEL GE dVO MPES AElToLPYiag Kat d) TO KO-
010¢ Katavdilmong v 1 kWh kootilet 20 dpayuéc.

Amdvinon: a) 15A, B) 14,69, y) 6,6KWh, d) 1325py.
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2. Hlexktpucdg @ovpvog Bepuaivetal pe dVo avtiotdoelg tov 600 Kot
30Q. Ot avtiotdoels cuvdéovtal 6to dikTvo TV 220V pe v Bonbeia
€vOG doKkomTn e tpelg Béoeig: ®éon 1. Ot dvo avTIoTAsELS GE Gepd,
®¢on 2. H avtictaon tov 30Q povn mg kot @éon 3. Ot 600 avtiotd-
oelc mapdAinia. No vmoAoyicete yio ka0 Bon Aettovpylog: o) v
oYL TOV KATAVOADVEL, B) T0 KOGTOG TG EVEPYELNG TOV B TANPDOGOLLLE
oe dVO MPEG Aertovpylog, GTNV TEPITTOOT TNG LEYOAVTEPTG KATAVAA®-
ong woyvog, 0tav 1 KWh kootilel 22 dpayuég kot y) va eEnynoete yloti
TPOKVTTOVV SLOPOPETIKES TILEG KATOVIAMONG,.

Amdvimon 1) ©1: 538W, 1076Wh kot 23,683py., 2) ©2: 1613W,
3226Wh, ko 718py., 3) ©3: 2420W, 4840Wh ko 106,53py.

3. Movopuévn nhektpikn avtiotacn 2778Q sivor Bubiopévn oe doyeio
nov mepéyet 0,6Kg kabapov vepov. Ze xpovo piag opag n Beppokpa-
ol Tov vepo¥ avePaivel amd tovg 25°C otovg 65°C. Na voloyioete:
o) TNV 1YY TOV KATAVOADVEL, Kot ) TV 0o 6T Kpo TG avTioTo-

onG.
Amdvtnon: 0,028KW, 279V.

4. HAextpkdg Ppaoctpag mepiéxel 1Kg kabapov vepov Beppokpaciog
10°C. H avtiotoor Tov givatl 42Q kot dtappéetor omd pedpo EViaong

3A, yopig andAeleg. No VTOAOYIGETE TOV OTAITOVUEVO YPOVO Vi V.
Bpdoet (=100°C) 10 vepod.

Amdvinon 996sec

5. Hiextpucog Oeppociowvag twv 60 Aitpov woydog 3KW Asttovpyel
V1o thom 220V pe Babud amddoong 0,9 ko avePdlet tnv Bepuokpacio
Tov vepov kot 60°C. Na vroloyicete Tov ¥pdvo Agttovpyiag Tov.

Amdvtnon: 4000Kcal, 1opa 32 Aentd kot 36 devtepdrenta
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6. Hlektpikodg Oeppocioovag tov 60 Aitpov Aettovpyel Vo TdoM
220V pe Babuo amnddoong 0,9 kot avePalel v Beppokpacio Tov ve-
pov katd 60°C og ypovo 80 Aemtd. No vwoAoyiceTe TV TN Kot TV
160 TNG AVTIGTOGNG TOV, TNV £VIACT] TOV PEVLOTOS TOV TOV SLUPPEEL,
TNV EVEPYELDL TTOV KATOVOAMVEL KO TO KOGTOG KATovOAmong ev 1 KWh
KooTilel 22 dporyués.

Amdvinon: 4000Kcal, 14Q, 15,7A, 3,45KW, 4,6KWh, 101 dpy.

7. Oélhovpe va katackevdoovpe 100 avtiotdoels yo 1odpBpo nie-
KTpKa oidepa 1oyvog 1000W 1o kabéva amd chppa ypoptoviKeAiving
Swapétpov 0,2mm, €101kng avtiotaong p=10mm*m. Edv n tdon Aet-
tovpyiag Tovg eivarl 220V vo VTOAOYIGETE TO OTATOVIEVO KOG GUp-
LLOLTOG,.

Amdavtnon: 0,0314 mm?, 152m

8. Ipdkertan vo kataokevachel nAektpucodg fpactnpog pe abud anod-
doong N=0,8 avdoc va avoyavel ) Beppokpacio 10 Atpov Kabapon
vepov amd toug 10°C otovg 100°C oe ypdvo piong mpag. Eav Aettovp-
vel vo taon U=220V va vroloyicete: o) TNV 1oy0 ToV Bpoactipa Kot
B) v Ty g avtictoongc.

Amavmon: 1125Kcal, a) 2,6KW, B) 18,6Q2

9. "Evag Bpaoctnpog €xet fabud anddoong n=0,7. Yrnoroyiocte: o) OG0
kootilel n Béppovon 10 Aitpov kabBapod vepov and tovg 14°C ctovg
100°C, 6tav n KWh koortilel 22 dpayuég, B) v avtictaon R av n ov-
okevn epyadetal vod téom 220V kat to vepo Bepuaivetal o€ pon dpa,
v) TV évtaon tov pedpotog I, kot 8) v nhektpikn woyv P.

Amdvtnon: 31,5 opy., 17Q, 2,9KW, 13,2A
10. ®élovpe vo KaTaoKELAGOLVLE NAEKTPIKO Beppocipwvo 80 Altpwv

mov va Ceotaivel vepd amd toug 7°C otovg 50°C og ypodvo piog dpog
kol 15 Aentadv. No vmoroyicete: o) v 1oy0 g avtiotaong, otav o
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Babuoc amddoong etvar =0,8, B) v évtaom Tov pedpotog dtav 1 Tdon
elvan U=220V ka1 y) T0 UKOG GUPUOTOS YPOUIOVIKEAIVIG dLOTOUNG
0,5mm? g1d1kng avtiotaong 1 Qmm?*/ m mov o ypelaotel ylo TNV avti-
6TaoT TOL BepuovTiKod GToryeiov.

Amndvinon: 4KW, 18,2A,

11. Xtmv Acknon 10 vroloyicte 10 HEYIOTO UNKOG TG TPOPOSOTIKNG
YPOUUNG TOL Beprocipmva dlatoung S=4 mm?, ®GTE 1 TTOGCT TAONG Vo
un Eemepva ta 2,2 V. Aideton p=0,0018 Qmm?/m.

Andvinon: 6,05m

12. ®&AoVLE VO KATOUOKELAGOVLE NAEKTPIKO Bpactipa tKavo va Oep-
naiver 10 Altpa kabapov vepod and tovg 5°C otovg 80°C og ypdvo
ong opag. Edv 10 mocooto anmwieidv eivar 20%, vtoroyiote: o) v
oYL ToV Bpactipa, B) TV £vTacn Tov pedUaTog OTaV 1 TAoN AELTovp-
viog elvar U =220 V, y) 10 KOG GUPUOTOS YPOULOVIKEATVIG EOKNG
avtiotaong p =1 Qmm?/m ko dtatopng S = 0,1 mm? wov Oa yperachei
Yl TV avtiotaomn Tov pactnpa.

Andvinon: 2,2KW, 18,2A, 2,2m

13. No vroloyicete to TGO BepudTNTOG TOL TOPAYEL GE 5 Aemtd piol
ok avtiotaon R=20 Q otav dwappéeton amd pevpa Eviaong [=10A.

Amdvinon: 144 Kcal

14. "Evag Aapnmpag pe oy avtiotaon R=20Q, éxet kotackevachel
v va Agttovpyel vd taon 42V. Otav 1 tdon tov dwtdov pag ivat
220V: a) [eprypyte Tt TPEMEL VO KAVETE DOTE VOL AEITOVPYEL KAVOVIKA
o Aapmtnpag, B) [16co pog kootilel n evépyeta mov EodeveTal AoKOTA
Katd 10 dekdmpo g Asttovpyiog Tov, 0tav n Ty g KWh kootilet
22 dpayuéc.

Amdvinon: o) No cuvdécete oe oelpd avtiotaon 84,8 Q kat 2,1 A. B)
74,6 dpy.
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15. Hiextpkn Beppdaotpo pe ovrtictaon 40 Q Aeitovpyetl Kovovikd
1o tdon 220V. Yroloyiote: o) T0 066 OepuodtnTog mov amodidet kade
opa, B) v oplaia domwdvn 6tav T ™s KWh kootilet 22 dpaypég
KOULY) VO EPEVVIGETE EAV GLUUPEPEL 1) OEPLLAVON LE NAEKTPIKT) EVEPYELQL.

Amdvinon: 1045Kcal, 26,62 5py. Oyt 6T TEPIOCOTEPEG TEPITTACELG

16. Abo Atpa kabapov vepol Beprokpaciog 2°C mpdkettar va Oeppov-
Oel oe ypovo 15 Aemtov péypt ™ Beppokpacio twv 80°C oty omoia
OLOKOTTTETOL TO KUKA®UA. No VTOAOYIGETE TO UNKOG GUPUOTOS YPOLLO-
vikeAivng dapétpov 0,5mm, €161kng avtiotoong 1 Qmm?/m, wov Oa
ypeGOEl Yo TNV KOTaoKELN TG AVTIGTAONG TOV OEpUAVTIKOD GTOlYE -
ov. O Babpog amddoong Tov Ppactipa eivar 0,8 kot 1 Téon Aertovpyiog
Tov 220V.

Amdvtnon: 195Kcal, 53,60, 6,05m

17. Ze Beppocipova 80 Altpwv dev vrdpyel mvakida. Ta va Bpod-
He Vv o0 TV HETPOVUE TOV YPOVO BEpLaVONG TOL VEPOD UEYPL TNV
Beppokpacio tov 80°C kot Bpiokovpe pion opo kot 30 Aentd (otov
xPOVO avTO dtokdmTETOL TO KOKA®UA). Ymoloyiote: a) v 1oyd TOv
Beppocipomva, B) TV TN TG OUIKNG TOL avtiotaons. Aidovtot Tdon
Aertovpyiog 220V, Babuodg anddoong 90%, apyikn Beppoxpacio vepol
0=10°C.

Amdvinon: 4,82KW, 10Q2

18. Tlpdkettar va Beppaviet e niektpikn evépyeta aibovca dlooTd-
cewv 15x20x5 pérpav. H ewtepikn Beppokpacio ivor -2°C kot 0¢-
Aovpe oToV YOpo TG aibovcag va emikpatel Oeppokpacio 20°C. Avtd
ocvvendyeton 6Tt amontovvron 63.000Kcal/h. Yrnohoyiote v amaitod-
LEeV NAEKTPIKN oYY TV BEPUOVTIKOV coUdTmV, 0Tav o Badudg arod-
doong etvar 90%.

Amdvinon: 70000Kcal, 81,4KW
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ANAAYZH HAEKTPIKQN KYKAQMATQON

3.1. EIZAT'QI'H

To kepdrato avtd e€nyel TIg WOTNTES TOV KVKA®UATOV TOL TTEPL-
AoUPEVOVY OVTICTAGELG KO TNYEC GUVOEOEUEVEG OE GEPA, TOPAAANAQL,
G€ 00TEPQ, GE TPLy®VO 1 o€ chVOeTES (LIKTEG) CLVOEGLOAOYIES, Ol OOt~
€G TEPLEYOLV TUNUOTO GLVOESEUEVO, KOTA SLOPOPOVG TPOTOVC.

Emiong avoivel v eniivon Tov KUKA®UATOV GTO, 0ol GLUUTEPL-
Aappdvovtat Ko ot VITOAOYIGHUOL TOV TTOGEWV TAGEMV, TOV PEVUATOV
KOUL TNG 1YVOG GTOVG SAPOPOLS KAAGOLG KOl 6T GTOLYEIN TOV KAASWV
TOV KUKAOUATOV, te TNV Bondeta twv dvo vopwv tov Kipkme.

TéLog, mapovctdlel QUPUOYEG NAEKTPIKOV KUKAOUATOV OA®V TOV
TOPOTAV®D GVVOECUOAOYUDY OTMG GLVOECUOAOYIEC AauTTHpOV, OepLio-
VIIKOV GOUATOV K.0.

3.2. HEPITPA®H TOY HAEKTPIKOY KYKAQMATOX

[ToAAEC e@apOYES e PLOUNYOVIKEG Kol OIKIOKES GLOKEVEG Kol dloi-
TéEelc, amoteAoLVTAL OO NAEKTPIKE KUKADUOTO, TOL TEPIAAUPAVOLV
TEPIOCOTEPES OO PO UK OVTIOTOOT) KO 7YY, KOl 01 OTTO1EC GLVOEO-
vtol peta&d Toug KaTd TOAAOVG TPOTOVG.

Tétoleg 6UVOETEC GLVOEGLOAOYIES e ay®@YOVG GVVOESTC LETAED TV
SPOPOV GTOLYEIDMV TOV KUKADUATOG, OTMG TNYES Kol KOTOVOAMTES,
oynuatitouv KAEoTEG dtadpopéc, mov ovopdlovtot Bpodyot.

‘Evag Bpoyog civar n khelot) dwadpopr| mov Eekvael amd Eva onueio,
aKOAOVOEL d1aPOopa. GTOLYEID TOL KUKADUOTOG Y10l [0 LOVO GOPa Kol
EMGTPEPEL GTO APYKO onpueio.

O Bpoyog eivar po kKAEloTH S1odpoun 6€ £vo KOKAMLLAL.

INo v axpifeto, &vag KAAOOG TOV NAEKTPIKOD KUKAMUOTOG €lvar
éva amAo ototyelo Ommg P Ty téong N pia avtictoon. ZvvnOileton
OUmG Vo ovopaleTol KAGOOG o opdda TEPIGGHTEPOV GTOLYEIWV, TOV
dlappéovtal amod 1o id1o pevual.
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‘Evag Bpoyog amoteheiton amd d00 1 TEPIGGATEPOVG KAGAOOVC.

M opdda otoryeimv, Tov dtappEoviat amd To 1010 pevLL, ATOTEAEL
éva KAAOO.

O koppog givar To onueio évoong 6V0 1 TEPLEGOTEPMOV KAAIOV
Kot TepAapPavel Ol ta onueie, Tov £xovv To 1810 duvapkd TaoNG.
Agtyvetan pe pio teleion 0nmg o onpeio A oto Zynua 3.1. Otav évag
ay®y6g cuvdéel 000 KOUPovg, TOTE 01 KOUPOL avTol eivar 16odvVaLOL
Kot otV TPaén tovtiCovrol o €va Kot Lovadtko KOPo, akoun Kot ov
delyvovtal pe dVo Teleied.

Meta &b 600 kOpuPwv Tpocdtopiletat Evag KGOS, VD 6ToV 1610 KAU-
00 dgv glvat dSuvaToV va VITaPYEL AALOSC KOUPOG EKTOG TV dVO aKpaimy
KOUPwv.

Y10 Zynua 3.2.a ansikoviCeton Evag Ppdyog pe dvo kKAdoovs A-B kan
I-A.

H moAvmhorkotnta £vOg KUKADOUOTOG TPOKVTTTEL 0O TOV aptBpud twv
Bpoywv:

* évag Ppoyoc mpocdopilel Eva amid KOKAMpA,

* ToAAOL BpOyot amoteAoVV £va 60VOETO KUKA®MO 1] diKTVO.

2T0 EMOUEV GYNLOTO TOL TAPOVTOG KEQaAaiov Bo TapovsloucTohv
TOALG NMAEKTPIKA KUKADUOTO TOGO amAd, 060 Kot cOvOeTa, pe dtdpo-
POVG GLVAIVAGCUOVS KAAOWV Kol BpoOYmV.

3.3. MIPQTOX NOMOZX TOY KIPKQ®
O mpdTog vopog tov Kipkme dtaturmvetotr og €ng:
To aAyefpikod dOpolGHO TOV EVIACE®MY TOV PELHATOV, TOV GUYKAL-

VoLV G€ €va. OTOL0ONTOTE KOUPO ammd OAOVG TOVG GLVOESEUEVOVG KALL-
dovg oToV KOUPO avTd, 1600TAL PLE TO UNOEV.

d1=0
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Me tov 0po «GLYKAIVOLVY» EvvooDE OTL Ta PELLLOTO EEEPYOVTOL OTTO
Tov KOpPo 1 e1eépyovian otov kOpPo. H Betikn popd tov pevpdtov &i-
Vol OTaV E1GEPYOVTOL GTOV KOUPO KoL 1| apV1TIKT Qopa OTay EEEPYOVTOL
a6 Tov KopPo, oynua 3.1. Exiong, pe tov 6po «aryefpucd abpoicpon
evvoovpe 0Tl TPOGHETOVIE N OPOIPOVILE TOL PEVUOTO OVOAOYOL [LE TN
@Oopd TOL £YOLV OO Kol TPOG TOV KOUPO.

Zynuo 3.1, O mpdTog vopog tov Kipkoe otov koupo A: +1,-1+1-1 -1.+1.=0

2to Zynua 3.1, ta pedpata L, I, kon I, «e&épyovton amd tov kouPo
A pog ToL EE®, EMOUEVMG £YOVV OPVNTIKN POPA KO 0PV TIKO TPOGN O,
evd ta pedpato I, I, ko I, «eoépyoviom otov kopfo A, emopévag
€yovv Betikn popd ko Oetikd Tpoonpo. ‘Etot, o mpmdtog vopog tov Kip-
KOQ 61OV KOUPo A ypdopetal:

+1,-L+ L-L-1+1.=0

O mpwtog vopog tov Kipkme ovoudletar cuyvd voOpog peopatog
Tov Kipkoe 1 NPK.

MHopaderypa 1
I'payte Tov TpdTO VOO ToL Kipkw@ yio 10 KOKA®UO TOV GYAUATOC

3.1. 6mov [ =5A, 1,=3A, [=12A, [ =11A, I =10A . Yroloyicte t0 ped-
pa L.

93



KEDAAAIO TPITO

94

Avon:
+1-L+L-L-1+L=0
L=+ -L+L-1+I,

[=5 A-3 A+12A-11A+10A=13 A

3.4. AEYTEPOX NOMOX TOY KIPKQ®D

H yevikn dtatommon tov devtepov vopov tov Kipkme givar:

To aAlyefpikd dBpoicpa TV TNYOV TAONG Kol TOV TTOCEDV TAOTG
OTIG OVTIOTAGELS G€ £Va, KAEIOTO KOKAMLO 1G600VTOL [LE TO UNOEV.

> uU=0
B

Me tov 0po «oryeBpikd aBpoicpoy evvooldue 0Tt TPOooHBETOLUE 1)
APULPOVLLE TIG TACELG COUPOVA [E TNV TOMKOTNTE TOVC.

H xivnon tov niektpoviov Tov nAeKTPIKoy @optiov yivetol and To
(-) oto (+), emopévag givat id1a pe TNV TOAWGT TS TNYNG Kot pog dtvet
v @opa s mélmonc. H popd moOlmong g téong piog mnyng eivon
Betikn), 0tav cupPoriletan pe BEAOG amd TOV APYNTIKO TOAO TTPOG GTOV
Betikd moro. Katd tov id10 tpomo 1 popd Tov pevpatog gival Betikn,
otav ovpPoirileror pe BEL0OG amd Tov apvnTIKd TOAO TG TNYNG TAONG
Pog Tov BeTikd MO0 mMEPVOVTAG PEGH amd TV TTNYN. AvTiBET™G, N
QOPA NG NAEKTPEYEPTIKNG duVaUNG givor BTk 0Tav cupPoliletar pe
Béloc amd Tov BeTikd TOAO TNG TNYNG TPOG TOV apVNTIKO. Zynua 3.2.0.
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Zyquoa 3.2.0. Bpoyoc nAeKTpikod KUKADIOTOS Kot (pOopd TG TOAMONG:
BeTikn @opd tdong kot BeTikn Popd pedaTog PEGH amd TV TNYN oo TO
(-) oto (+), BTk Popd nAekTpeyePTIKNG dVLVOUNG oo To (+) 670 ()

Xtnv niektporoyia ypnoylonotleitol 1 cvpfatiky @opd tov pev-
patog (Texviki), n omoia cupPorileton pe oG mov Eekvd amd Tov
Betikd mOLO TG pmatapiog cvveyilel 610 EEMTEPIKO KOKAMLO KOl KO-
TAANYEL 6TOV apyNTIKO TOAO0, ONAadn amd to (+) 610 (-), Zymua 3.2.0.

H @opd g ntddong tdong o pia avtiotaon Bewpeiton 6T etvon Beti-
K1 0Tav eivar 0o pe v @opd Tov pevpatog, Zynua 3.2.0.

Zyue 3.2.8. H Betikn popd tng mtdong téong o€ [ ovIicTooT GUUTITTEL
pe ™ OgTikn Popd Tov PEvUATOG

[Ipocoyn: e mepintwon mov, amwd TOLG VITOAOYIGHOVG, £VOL 1] TEPLO-
cOTEPOL PELUATO 1) KOl TAGELS TPOKDYOLV 0PVNTIKA, OVTO oMpaivel OTL
&xouv optotel AdBog o1 popég Tovg.
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M e&icov cuvnOiopévn dtautdhnwon tov devtepov vopov tov Kip-
KOQ gtvat:

To aAyefpikd GOpolcUa TOV TTOGEMY TAGEMY GTIC OVTIOTACELS EVOG
KAE16TOU KUKAMUATOG 1600TaL LE TO AAYEPRPIKO AOpOIoLA TOV NAEKTPE-
YEPTIKAOV SLVVALE®V TOV TNY®OV TAong, Zymua 3.2.

> R:1=>"E

O devtepog vouog tov Kipkme ovopdaletal cuyva vopog Tdong tov
Kipkwo 1 NTK.

I R .
E U
B U 1
+ B U
- 2 R2
R . +
U, U U E,

Symuoe 3.2. Oleg o1 ttdoelg Taong abpoilovral akyeBpikd Kot To abpoicud
TOVG 160VTOL [E TO UNdEV (206 vopog tov Kipkoe)

Inpeioon: ['o v katdotpmon tov NTK ypnoiorotovpe gite molkég Td-
oelg U, elte nAektpeyeptikég duvapelg E.

Mopaoerypa 1

I'péyte 10 devTEPO VOO TOL KipK®d@ Y100 TO KOKAMO TOV GYNLLOTOG
32.0mov R =5Q,R,=3Q R =6Q R, =1QE =9V,E =12V
YroAoyiote 10 pevpa L.
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Avon:
Emdéyovpe o¢ Betikn @opd 6to KOKA®pa TV wporoytakn eopd. I'pd-

@ovpe tov devTEPO VOO Tov Kipkwe oto Bpodyo tov oynuartog 3.2 pe
HopeN:

Y U=0
p

UAU+U+U+U-U =0
Avtikabiotodpe: U =-E_ kot U=-E; kat Bpiokovpe:

E-E+U+U,+U,+U,=0

Eniong pmopodpe va xpnoLOTON|GOVLE TIG TTAOGELS TAOTG GTIC AVTL-
otaoeig R, R, R, ko R, SnAadn tn popoen ZB: R-1= EB:E :
E-E R, T+R, +R ‘+R, =0
Ao v teAevTOio oYECT LTOPOVLE VO VTOAOYIGOVLLE TO PEVLLAL:
I=-(Ea-EB)/(R1+R2+R3+R )
[=-(9V-12V)/(5Q+3Q+6Q+1Q)=0,2A
Hoapdaderypa 2

210 KOKA®pa ToL oYfuatog 3.3 divovtat: I=10mA, R, =602, R =750,
R,=90Q, U,=1,75V. Yroloyiote tn tdon U..

AdYon:

Apyikd amopacilovpe oto Bpodyo moia Ba eivar n Betikn opd pé-
TPNONG TOV TACEWV, T.Y. 1 ®poroylaky. Ot tdoelg mov Exovv Vv
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@opa pe t Betikn eopd Tov Bpdyov Exovv Betikd Tpoonuo. Ot Tdoelg
pe avtifetn gopd Exovv apvnTKO TPOCTLLO.

E, E,
I
R, . R, L R,
U, U, U, U, U,
+

Yyuo 3.3. Oleg ol ttdoelg Taong abpoilovral alkyeBpikd Kot To aOpoicud
TOVC 16oVLTOL e TO PNdEV (20¢ vopog Tov Kipkme)

I'pagpovpe tov devtepo vopo tov Kipkmo:

> u=o0
p

U+U+U,-U+U~0

Eniong propovpue va ypdyovope ot
> RI=E
B

U+U+U=E,E
R +R - +R - [+U,-U =0
U=R, ‘TR ‘T+R,‘[+U =
=60Q2-0,01A+75Q-0,01A+90Q-0,01A+1,75V=

=0,6V+0,75V+0,9V+],75V=4V
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3.4.1. Iooroyropdg TG 16(00G

Y& OMOL00NTTOTE NAEKTPIKO KUKAMMLO, TO AOPOIGHO T®V 1GYV®V TOV
TOPAYOVTOL GTOVG KOTAVOAWMTES LEG® Bepiko eatvopévov Joule (Oep-
LK 16Y0) 1600TOL LE TO ABPOIGHA TOV 15YVMOV TOV TAPEYOLV Ol TNYEC.

Y RP=) UI
R TR TR T2+, =U T+U LU, T+

[Tpocoyn: H niektpikn 160G TOV TAPAYEL Lo TNYH GLVEXOVS PEV-
natog gtvot BeTikn 1 apvnNTIKY GOUEMOVO LE TO TPOGTLLO TOV YIVOLEVOL
oL PEdIOTOG Ko TG Thong g mnyns. To mpoéonpo pmopet va givar
BeTKO 1 APVNTIKO COUPOVO LE TN POPA TOV PEVUOTOS GTO KOKAMULOL
KOL LE TNV TOMKOTNTO TNG TTNYNG.

Mopaoerypa 3

['a to KOKAOp Tov Tapadeiypotog 1 kot Tov Zynuotog 3.2 vwolo-
YioTE: ) TNV GLVOAIKT NAEKTPIKT 10YD TOL TOPAYOLV Ol TNYEG TAGNC,
B) TV MAeKTPIKN 10D TOL UETOTPEMETOL GE OEPUOTNTA OTIC MUIKES

OVTIGTAGELS KOl Y) GUYKPIVETE TO OMOTEAEGHO TOV EPWTICEMV 0) KOl
B) ka1 cvintnorte.

Avon:
o) H niextpkn 1oy0¢ P mov TopayeTal amd Tig dVO TNYES TAong eiva:
P =-U, +U;I=-9V-0,2A+12V-0,2A=0,6W

B) Onwg £xet mapovoiactel oto Kepdiaio 2, N nhektpikn 16x0¢ o€ pia
oMK avtiotaon petatpénetor o Oeppukn oyd kot vroAoyileTon and

T oxéon:

P=R-I?
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H Bepukn 16y0¢ TV 1€664p®V 0vVTIGTACE®VY ivat:
P=R -IP+R -T+R TR -I°
P =5Q-0,2°A*+3Q-0,2°A*+6Q-0,2> A*+1Q 0,2°A*=0,6 W

v) Hopatnpodpue o1t Exovpie Bpet v id1a 1oyb (e Watt) amd tic epw)-
oelc o) kot B). To arotéleoua eivar cwotd KOONOS 0o TOV IGOAOYIGHO
G 1oYvog Yvopilovpe 6Tt | NAEKTPIKN 1GYVG TOV TNYDV IGOVTOL LLE TNV
Beppikn 1oy0 TOV AVTIGTAGEWV.

3.5. XYNAEXH XE XEIPA

e KAMAO0 NAEKTPIKOD KUKAMDUATOC, 0TAV TEPLGGOTEPES UVTIGTAGELS
Kot INYES drappEéovTal 0o TO 1010 PEVNA, TOTE EIVAL GUVOEOENEVESG
o€ oepd. To kOKA®UO 0TO umopel va petatpomnel oe £vo amAoHoTEPO
Kot OAEG O1 OVTIGTACELG VAL avTIKoTaoTafovv pe povo pia avtiotoon.

H tcsroé‘)uvaun avrioTaon R g ovvdeong 68 GEPE TV AVTIGTAGEMV
R. 100t01 pE TO AOpotGHa TOLG.

R =XR=R +R +R +...
210 Zynua 3.4.a ot oviotdoeig R, R, ko R, eivan cuvoeoepéves o

celpd kat drappéovior and to pevpa . OAeg Ba aviwkatastabovv and
™V 16080vaun avtiotaon R _n omoia paivetar 6to Zyfua 3.4.3

I R R R

1 2 3

Yynpo 3.4.0. X0vOEo GE GEPA TOV TPLDV OVTIOTAGEDY
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Zyua 3.4.8. loodbvaun aviictaon ToV TPUdV OVIIGTAGEMV TOV KUKADLOTOG
TOV oYNuaTog 3.4.0.

H wodvvapn niekrpeyeptikn dovapn E _tov anydv mwov giva
ovVvdEdEUEVEG G GEIPA KoL Y0V NAeKTpeYEPTIKES duvapelg E. ieodTon
pe to GOporopd Tovg.

E_=SE=E +E +E +..

210 Tyfuo 3.5.a o nhektpeyeptikég duvapes E , E) kot E, elvar cvv-
dedeéveg o€ oelpd Kal 0 OeTikdg TOLOG TG KAOE TN YNC CLVIEETOL GTOV
apvNTIKO TOAO TNG EMOUEVTG, K.0.K. H 10000vaun niektpeyeptikn 60-
vaun E eaiveton oto Zymua 3.5.8

Zyua 3.5.0. Tpeig mnyéc tdong cuvdedepéves o€ Gepd
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Zyquo 3.5.8. loodvvaun anyn Taong TV TPV TNY®V TOL ZyHotog 3.5.0

[Ipocoyn: Ztn ovvdeon G6€ GEPA TOV TNYOV TAONG GE TEPITTMON
avtifetng ocvvdeonc, (apvntikng eopdc) piog HEA, dniadn étav o Oe-
TIKOC TOAOG piog T yng ovvdedet otov BeTikd TOLO TNG EMOUEVNG TNYNG,
n HEA ¢ myng mov ivat cuvdedepévn avtiBeta aparpeitot.

210 Zynua 3.6.0 o1 avtiotdoeig R, R, kot R, ko o1 nhektpeyeptikég
dvvaues E;, E, kat E, givan cuvoedepéveg oe oelpd kot Stoppéoviot
am6 to pevua I H icodbvapn avtictoon R kot n icod0vaun niextpe-
yeptikn dOvapn E  amotedodv 10 16060vapro KhKAoo 10 onoio mapa-
tifeton oto Zynua 3.6.0.

Zympa 3.6.0. XHVOEGT GE GEPA TPUDV AVTICTACEWDY KoL TPLOV TYDV TOONG
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yque 3.6.6. loodvvapo KOKA®UN TOV KUKAMUOTOS TOV GYNUATog 3.6.0.
Hopaderypa 1

Ot avtiotdoeig R =50 Q ko1 R =100 Q cvvdcovtar og ce1pd, Zympuo
3.7. H tdon tg myng etvar 30 V. [Ipocdopicte: a) v 16odvvaun
avtioTaon Kot B) Tig TTOGELS TAONG OTIG AVTIGTAGELC.

Avon:

) R=R +R =50Q+100Q=150Q

U

yquoe 3.7. Zovoeon o€ GEPA dVO AVTICTACE®MY Kol Piog TNyNG
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Ul:Rl'I:SOQ'O,2A=10V:>|:i:&
R, R,

U, =R, -1=100Q-0,2A = 20V
Ao TIG TpELG TEAEVTOIES OYEGES TPOKVTTEL OTL Y10 TN GLUVOEGLO-

] s , - ;

Moyia og oepd, £’ 66ov T0 pevpo I mov doppéel Tig avticTdoeig R
Kot R, glvat koo, pmopovpie vo, ypnooTo|GovLUE Kot TiG aKOAOVOES
OYECELG:

C|Nc c|HC (= |HC
11
| P B|P DD

Enopévog o1 mtdoelg tdong otig avtiotdoels vroloyilovtat Kot e
oV aKOAovbo TpoTO:

Ul:&.u :50_Q3OV:10V
R 150Q
U2 :&U :@30V: 20V
R 150Q
Mopaderypa 2

O tdoeig Tov KuKAOpatog tov oxfuatog 3.7 eivar U =10V ot
U,=20V. Yroloyiote Tnv téon g Tnyrc.

Avon:

E=U,+U,= 10V+20V=30V
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Mopdaderypa 3. XHvoeon 6€ GEPA TOV AOPTTIPOV

>uvn0mg, o1 AUt pEG TUPAKTOONG OEV GUVOEOVTOL GE GEPA, EMEL-
on, o€ MEPIMTMOOT MOV £vag AAUTTAPAG KatyeTor Ady® tHENG TOoL VNi-
natog, Tote dtokdmTeTal OA0 T0 KOKA®uUA. Oumg, o€ TEPIMTMOGELS OTTOV
OTOLTOVVTOL AQUTTIPEG XOUUNADY OVOUOOTIK®V HeYeddv (tdon, ped-
no, 16y0¢, aviiotaon) Onmg o6To POTICTIKE TV YPICTOVYEVVIATIKOV
dévdpav, TOte gpapudletal n obvdeon oe celpd Tov Aauntipov. [a
TPOCTAGIO EVAVTL O10KOTG TOV KUKAMUATOS GE TEPIMTOGT TOV EVOG
Aoumtnpog Koel, kiBe AaUTTPOS YEQPUPOVETAL e KAADOW0. Xe mepi-
nTon PAAPNG TOv AAUTTPO TO KAAMOL0 AEITOVPYEL Gav 610006 Yo TN
dtédevon Tov pedUATOC.

Mopdaderypa 4. PuOpiotucn Avrictaon

[ToAAEG NAEKTPIKES GLOKEVEG UITOPOVV VO cLVOEBOVV oE TAoT VY-
AOTEPT A0 TNV OVOLLOGTIKN TOVG LLE T YPNON LOG AVTIGTOONG, 1 OTToin
cuvdéeTan o€ oEPa pe TN ocvokevn. H avtiotaon avtm ovopdaletor pvd-
poeTIKY) avtictaon, potoypoeio 3.1.

Dotoypapia 3.1. PuOuctiky avtictaon Kot 0 GuUBOMGHOS TNG.

Epappoyég 6mov ypnowponoteiton puBuiotikn ovrictaorn eivor ot
OlOTAEELG EKKIVIIONG TOV MAEKTPIKOV KIVNTHPWV, Ol ACUTTNPES, Ol
nuaydyeg datdéets, K.o. Xto Zynua 3.8 n pvbotiky avtictoon
cvpforiCetol pe R, Ko cuvOEETaL GE GEPA PE £V KIVITHPO, GLVEXOVG
PELUOTOG UE ECOTEPIKN WUIKN avTioTaon R,.
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I R, R,
K
U 1 U2
U

ymquo 3.8. PuOuiotikn avtictaon cuvoedeévn e GELPA e KIvTHPo,

X& AALEC TEPUTAOCELS, OTOV 01 GVCKEVEG GLVOEOVTOL GTIV OVOUOOTL-
KN TOLG Tdomn, N chvdeon pLOGTIKNG aviictaong Tpokaiel peimon
TOV PEVUOTOC GTO KOKAMLLOL.

Eme1on ot puBuiotikéc avtiotdoelg KoTavaAm®vouy NAEKTPIKY| EVEP-
YEWO, TNV OTole HETATPENMOVY GE BepudtnTa, Kot HE®vVoLV Tov Badud
amddooNs TG ddTaENS, ¥PNOLUOTOOVVTAL LOVO GE EQAPLOYES YOUN-
AOV peLHATOV.

Mopaderypa 5

‘Evog Aauntipag €yl ovopaotikf] tdon U, =12V kot ovopaotikd
peopa 2A. T va ovuvoebel oe tdon U=220V yperaletor vo cuvoebel
oe oepd pe e puBuicTikn avtiotoon. Yrnohoyiote: o) to péyebog tng
pLOOTIKNG avTioTaong Kot B) TNV KATOVOAIGKOUEVT NAEKTPIKN 10YV
Ao TNV PLOUIGTIKY AVTIGTOGT KOl 0O TOV AQUTTIPO.

Avon:

o) H drtopopd petald g tdong Tov diKTdov Kot TG OVOUOGTIKNG TA-
oNG TOL Aapmtpa givorl n TTdon Téong ot PLOUGTIKY avticTaon:

U,=U-U,=220V-12V=208V
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B) P,=U 1=208V -2A=416W
P=U I=12V-2A=24W
HMapaderypa 6. IItodon T401NGg 6TIS GUVOECHOAOYIES OVTIGTACEMV

Ot ayoyoi mov dwappéovtal omd pedpa £(0VV OUIKN AvTioTOoT, ETO0-
HEVOG Hmopolv vo 0empnBohv o¢ avVTIoTAGELS GUVIESEUEVES GE GELPA
ue v avtiotaon tov katavaiotr. H taon g mmyng U popdleton o
VO TOGOTNTEC: 10 TOGHTNTA GTOVG SVO AY®YOVG (KAMVOVG) GUVIESTG
AU xou n devtepn mocotnta U, 6TOV KATOVOAMTY, UE CULVETELD o
HElwo™N TG TAGNS TOL EQPAPUOLETAL GTOV KOTOVOAMTY.

H dwopopd avty AU peta&d g tdong g mTyng Kot e Téong Tov
€QOPUOLETAL GTOVG OKPOOEKTEG TOV KOTAVOAMTY OVORAleTol TTMOON
TGo1NG 6TOVS Ay®YOVS, Zynua 3.9.

AU=U-U=AU +AU,=2-AU,
AU=T-(R+R)=2-I'-R

6mov U givou n taom g mnyng, U, eivar n tdomn otov KotavaioTh Kot
R &ivor n avtiotaon kdOe aywyod (KAdvVov) chvdeomng.

H ntdon téong exppdletat Kot 6€ TOGOGTO TG TACNG TS TYNG Kot
0VOUALETOL TOGOOTIOLN TTOGT TAGNS GTOVS ALY MYOVS:

AU = £~100%
U
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AU, I
R
+
U } R Ul Rl
AU,

Yympa 3.9. [ltwon tdong 6Toug oywyovs MG OVIIGTAGELS GUVOEJEUEVES GE GELPAL

[Mapatnpodpe 611, 660 peyardtepo givor To pedpo M 1 AVIIGTOGT TOL
ay®YoD GUVOESNG, TOCO UEYOADTEPN VOl N TTAOGCT TAGNG GTOVG Oy®-
YOUG. 2C PLGIKO PUIVOLEVO, 1] TTMOCT TAGTG GTOLG AywyoLg pall pe o
PELLLOL TTOV TOVG dtappEet TPokaAel BepLOTNTA KoL, G GUVETELX, HEi®-
on tov Paduod amdooons. Emopévmg n mtdon Tdong 6Toug aywyovg
elvar avemBHUNTO PovOpEVO KOl TPOSTAHOVLLE VO TV LELDGOVLLE.

Hoapdaderypa 7

"Evag kotavolot cuvdéetat og diktvo tdong 220 V péow dikim-
Vvou yaAkvov aywyov. O aywyodc €xet dtatopn 2,5 mm?, uinkog 20 m
Kot drappéetal and pevpa 20 A. YroAroyiote: o) TV TTOGN TAGNS GTOV
aywyo, B) TV mococTtioio TTMOT TACNC.

Avon:

o) Amo tov Iivaka 2 tov Kepalaiov 1 dtapdlovpe Ty e101Kn aywyyo-
TNTO TOV YOAKOD. XT1 GLUVEXELX VTOAOYILOVUE TNV MUIKT] OVTIGTACT TOV
aywyov ocvvoeons. Aapfdvoovpe vt dym OtL 0 dikKAOVOG aymYOg £xel
OmAdc10 aVTIGTOGT At TOV LOVOKAMVO:
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mm?

., 20m-0,0175.Q-
R=P"= M _=0,1430
S 2,5mm

AU=2-1-R=2-20A-0,143Q=5,71V

B) Au = %100% =2,6%

3.6. TIAPAAAHAH XYNAEXH KYKAQMATQN

[Teprocdtepes avtioTdoelg kot mNyEg efvat GuvOEdEIEVES TOPUAANAQ
(M “ev mapaAMNA®’) 0TaV OAOL 01 OKPOOEKTEG ELGOOOV TOV PEVUATOG G’
aVTEG GLVIEOVTOL HETOED TOVG, Kot OAOL Ol OKPOOEKTEG £SOV TOV PEV-
Hatog amd avtég cuvosovtal PeTacy Toug. Zyfua 3.10.a. Oieg ot avti-
OTAGELS GLVOEOEUEVES TTAPAAANAL TPOPOOOTOVVTOL LE TNV 1010 TAGT.

I, R,

I I R,
I, R,

U

Zyqua 3.10.0. [apdAinin covdeon TpLOV aVTIGTAGE®V
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Zyua 3.10.B. [codvvaun avtiotoon TV TPLOV OVTIGTACEMY GUVOESEUEVES
TOPAAAAQ

O)eg o1 NAEKTPIKEG OIKIOKES GVGKEVES, Ol AAUTTNPES TVPAKTWONG,
01 NAEKTPIKOL KIVITNPEG, Ol LETOCYNUOTIOTES KOTAGKEVALOVTOL Y10l TL-
momomuévn téomn 220V kot cuvdéovtat TapdAinia 6To diKTvO.

To pevpa mov 16€pyeTaL 68 £va KOKA®LO OVTIGTACE®DY GUVOEIEUE-
VOV TopdAAnAa 1600TOL LE TO AOPOIGHA TV PEVUATMOV GE OAOVG TOVG
KAadovg, Zynua 3.10.0.

=) 1

e k@0 avtictaomn vdpyel n it TTOGN TACNG.
U=R,I=R =R I

H 160d0vvaun ayoypdmmra 1ov KUKAOUATOG, TOV OmoTeAEiTOL amd
OVTIOTAGELS GLVOEOEUEVES TOPAAANAL, 1GOVTOL e TO GBpoloua TV
AYOYYLOTHTOV TV OVTIGTAGEWV.

G=) G,

Ao TV 16050vaun ayoyidtn e vtoloyilovpe TV 160dvvVauT avTi-
otaon R, Zynua 3. 10.B.

Lol
E_ZRK
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Ot akpodékTeg 6TOVG 0moiovg To pedpa dtakiadileTor ovopdlovtan
Kkoppot. Xtov kabe kopPo 1oydet 0 TpdTOG VOGS Tov KipKkmeo.

H 1coobvaun avtictaon eivarl pikpodtepn amnd kabe pio amd Tig avri-
0TAGEIS TOV GLVOEOVTOL TTaPAAANAa. [l 600 OVTIGTACELS GUVIEdENE-
veg mapaAAnAa 1oy OEL:

1_1 1 R = RR,

— =S —qp——

R R, R, R,+R,

H teAdevtaio oyéon ya v 160d60vaun avtiotaon R woydel pévo yia
O00 OVTIGTAGELS GLVOEDEUEVES TAPAAAN QL.

1.1 1 RR,R,

—t—+— =
R, R, R, R,+R,+R,

1 2

[ n dpoteg avtiotacels wydet Ot

R,=R,=..=R,
L_°
R R,
phi
n

Hopdaderypa 1

210 oynua 3.10.0. o avtiotdoelg givar R=10€Q, R =5Q, R =4Q.
Ynoloyiote v 1codvvaun avtictaon R.

AdYon:

© =0 0, 0 :i+1+3:0,1+o,2+0,25:0,555iemens
T2 7% 10 5 4

R=—=1,81Q

i
G
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Hoapdaderypa 2

o v ocvvdeoporoyia tov oynuotog 3.10.a. divovtotl To pevpOT
[,=6A, 1,=3A, ,L=1A. H tdon g nnyng eivan U=50V. Yroloyicte: )
v 16odvvoun avtictaon R kot B) 1i¢ avrictdoeig R, R, R..
Avon:
o) Epappolovpe tov mpdrto vopo tov Kipkwe:

I=1+1+1,=10A

Yroioyilovpe TV 16000V avTicToon

R_E_ﬂ:SQ
| 10A
B R, =2=2V _g 330
I, 6A
R, =2 ="V _15 660
I, 3A
RS_E_SOV—SOQ
I, 1A
EmaAn0evon:
= 1 + 1 + ! =0,12+0,06 +0, 2 Siemens
8,33Q2 16,66 Q 50Q
R:i:#:sg
G 0,2(8)
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Mopdaderypa 3

‘Eva potiotikd aroteieiton and 1€066€P1G OO0V AAUTTIPES GUV-
dedepévoug mapdriinia, Zynua 3.11. To eoTioTIKO CLVOEETAL GE TTNYN
téong 220V. H opun avtiotaon tov kdbe Aapmntipa eivar 440Q. Yro-
AoyioTe: o) TNV 1600VVaAUT OVTIGTACT] TOV TEGGAP®V AQUTTHP®V, B) TO
PEVLLOL TTOV OTTOPPOPAEL TO PMOTICTIKO GO TNV TNYN, Y) TO PEVUO GTOV
KGOe Aopmtnpa.

Yymua 3.11. Téooepig AaumTpes GLVOESEUEVOL TOPAAAN AL
Avon:

a) E@’ 6cov o1 té66epic Aapmtnpeg eivat OLO101, 01 OIKES OVTIOTAGELG
elvan toeg peta&d toug. Tote 1oyvet Ot

R,=R,=R =R ~440Q

v) [ kéBe Aapmtipa epapuodlovpe Tov vOpo Tov Qu:

===,

113



KEDAAAIO TPITO

EnaAn0gvon:
Epapuodlovpe tov mpadto vopo tov Kipkoe:

I=1+1 +1,+1,=0,5A+0,5A+0,5A+0,5A=2A

Hopdaoerypa 4

O eotopog pog aibovoag BeaTpiK®V TOPACTACEDY OmoTEAEITAL
a6 80 6010V AUUTTHPEG TVPAKTMONG OVOUAGTIKNG 16Y00¢ P, =100W,
ovvdedepévoug mapdiinia oe taon U=220V. Yroloyicte: o) Tnv ovo-
paotikh avtictaon tov Aoprtpov R, B) mv 1codvvaun avtictoon
™G eyKatdotaong R, y) 1o ovopactikd pedpa tov Aaprtipov 1, 8) o
PEVLLLOL TTOV OTTOPPOPAEL ATTO TNV TIYN OAOKANPN 1) EYKATACTACT POTL-
opo? I kat €) TNV GLVOAKN amOPPOPOVUEVT 1YV amd To dikTvo P.
Avon:

E@’ 6c0v o1 avtiotdoelg eivar ioeg peta&d Toug kot 1o TAN00¢ Toug
gtvon n=80, 101€ WYvEL OTU!:

o) R,=U¥P,=220°V*/100W=4840
B) R=R /n=4840Q/80~6,05Q

v) L=P /U=100W/220V=0.45A
8) I=n-1,=80-0,45A=36,36A

¢) P=U-I=n-P,=80-100W=8000W
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Mopdaderypa S

‘Eva Oeppoviikd copa 1,5 KW/220 V éyxer 3 dpoteg Bepuavtikég
OVTIOTAGELS, Ol 0moieg emAéyovtal pe OlaKomtes, Zynuo 3.12. Ymolo-
yiote Yo Tig KAlpokeg 1, 2 kot 3: a) v 1odbvaun avtiotaomn, ) to
GUVOAKO PEVLLAL TTOV ATTOPPOPAEL KOl Y) TNV BEPUIKN 160 TOL TOPAYEL.

I

Symuo 3.12. Atdypoppo Ogppovtikod cOUOTog e TPELS OepproavTiKég avTl-
GTAGELG O OTOTES EMAEYOVTOL UE SLUKOTTES

Avon:

A) Khipaka 1: O Swakdrng A, givar kKAe1oTog, 01 d1okomTeg A, Kot A,
elvon avoikrot.

‘Exovpe ocvvoéoel o povo avtictaon, €moOpEVES To BepravTiKo
ocopo omodidel To 1/3 g OVOHOGTIKNG TOL 16YV0G, onAadn 1 Bepuikn
1oY0¢ glva:

P=R-I*=1500/3=500W

H 10060voun avtictoon stval:

115



KEDAAAIO TPITO

116

To pevpa mov amoppoPdet eivar:

B) Khipaxa 2: O dokonteg A, kar A, givon kheiotol, 0 dakomtmg A,
glvol avoktog.

O1 dv0 avtiotdoelg eival cuvdedepéveg mapaAinio Kot To Oeppovti-
K6 copo amodidet To 2/3 TG OVOUUGTIKNG TOV 16Y006. Emopuévac:

96,80

R’ =48,4Q

;o 220V
48,40Q

=4,55A

P'=R-I*=48,4-4,55° =1000 W

') KMpoxa 3: ot doxonteg A, A, kar A, givor kKAgoTol.

O tpelg avtiotdoelg etvar ocvvoedepéveg mapdiiniao kot to Oeppia-
VvTiKod copa amodidel P"=1500W. To cuvoAikd pevpa (To OVOUAGTIKO)
glvo:

_Pr_ 1500 W = 6.82A
u 220V
H 16odvvaun avtictaon etvar:
= P—2 = —15002W2 =32,27Q
I 6,82°A
EmaAnBgvovpe otu:

R =%¢ R,=3-32,27Q=96,8Q

YVUYKEVIPOTIKA, TO OTOTEAEGUOTO TMV VTOAOYIGUOV TOPOLGLALo-
VTl 6TOV 0akOAovOo mivaka.
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Taon 220V KXipoka 1 Kiipoxa 2 KXipoxka 3
A, KAE16TOG A, ko A kheretoi A, A, KoLA,
KAgloTol
R [Q] 96,8 48,4 32,27
I1[A] 2,27 4,55 6,82
P [W] 500 1000 1500
HMopaderypa 6

"Eva po11oT1KO amoteleitanl and T€66EPIG OLLOIOVG AAUTTPEG GLVOE-
depévoug mapdAinia, Zynua 3.13. Otav cvuvoéovtar poévo ot 6vo Aa-
UTTAPEG, 1] LIGOSVVAUN OVTICTOGT) TOV GOTIGTIKOV petdveTot katd 10 Q.
Ymoloyiote: a) v avtiotaon kabe Aapmtipa kot B) v 16000vaun
aVTIGTOGN TOV GLVIVAGHOD TV AQUTTP®V AV dVO, OVA TPELS KOL OVEL
TEGOEPLS.

Zympa 3.13. AtdypapLpo @oTIoTIKOD LE TEGGEPIS AALITTIPES Ol 0TTOoi0l
EMAEYOVTOL [LE OLOKOTTEG
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Avon:

H 10060voun avtiotaon tov eoTiotikol eivat:

R

R=_1
4

Y10l TEGOEPIS AAUTTIPEG CLVOESEUEVOVS TTAPUAAN AL
Kol

1

R = R? v 600 AOUTTPEG CLVOESEUEVOVG TOPAAANAQ

) &-1OQ=&$&:1OQ$R1:4OQ
2 4 4

B) I 600 mapdAANAovg AAUTTPEG:
R=R /2=20Q

"o Tpelg mopaAAN LoV AUUTTYPEG:
R=R /3=40/3=13,33Q

[Na 4 TapdAinAovg Aapumtipeg:

R=R,/4=40/4=10Q

3.7. XYNOETH XYNAEXH

Hlektpikd kOKAwpo, Tov TepAapPavel NAEKTPIKEG OVTIOTACELS Kot
NAEKTPIKEG TTNYEG GUVOEOEUEVEG GE GELPA Kot TAPAAANAQ, ovopaleTot
KUKAONO pg 6OvOET) 6UVIEST 1] HIKTT GUVOEDT).

Ye éva PKTO KOKA®UO TPocdlopilove To. TUNUOTO GE GEPE Kot
TOVG TAPAAANAOVE KAAOOVG. 11 GLVEXELD EQUPUOLOVILE OAOVE TOVG
KOVOVEG TNG GUVOESTG GE GELPA KOl TNG TAPAAANANG CUVOEDNC.

Ot TpaKTIKOl KOVOVEG VTOAOYIGHOD GUVOETNG GUVOEGUOAOYIOG OVTL-
otdoewv elvat:
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1. Z& o cuvdecpoloyio o 6P, OOV VITAPYEL KOL L0 GUVOEGHO-
Aoyio mapdAinin, Zymua 3.14, vroloyiletor Tp®OTO 1 TAPAAANAN
GLVOEGLOAOYIN Y10 TNV EVPECT] TNG LGOSVVOUNG AVTIGTOONG KOt LETE
GLVOETOVIE TIC OVTIGTAGELS GE GELPAL.

2. Xg (o ovvdesHoAoYio TAPAAANAT, OV VITAPYEL L0 GLVOEGLOAOYIN
oelpdc, Zynuo 3.15, vroAoyiletal TpdTA 1 GLVOEGUOAOYIN GEPAC
yuoL TV €0PECT NG 1I60OVVALUNG AVTIGTOONG KOl LETA GUVOETOVLE TIC
OVTIGTAGELS EV TOPUAANA®.

ymua 3.14. Mkt 60vdeon amotehovpevn omd 500 mopdAAnAe
avtiotdoeis R, kou R,, ovuvdedepéveg oe oelpd pe my avtiotaon R;

Zyua 3.15. Mkt obvdeon amotehovpevn and KAGO0 d00 OVIIGTAGE®Y GE
oepd R, kot R, cvvdedepéves mapdAinia pe pio tpitn avtictoon R,
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To 000 KVKAGHOTO TOV Tapovcstaloviot ota Xyfuota 3.14. kot 3.15
GLVOVTAOVTOL GLYVA 6€ GUVOETO KUKADOUATO OGS Kot 6€ TOAAA PAda.
[ToAAG cVVOETO KUKADUOTO OTOTEAOVVTOL OTO GUVOECUOAOYIES OTTMG
QVTEG.

Hopaderypa 1

Atveton M piktr] odvdeon tov Xyfuotog 3.14 omov: R =100€,
R =1000€Q, R,=4000Q. Yroroyicte TV 16060vaun avtictacn R.

AvYon:
R2R3
R, +R,

R=R,+

R=100Q+100022-40000/(1000Q2+4000)=100Q+800Q2=900Q
Hoapdaderypa 2

Atveton M piktr] odvdeon tov Iyfjuatog 3.15 omov: R =100€,
R =300Q, R,=400Q. Yroroyicte tnv 16060vaun avtictacn R.
Avon: 5 = L + L
R R,+R, R

3

R = (R1+R2)R3
R, +R, +R,

R=(1000+300€2)-400€2/(100Q2+300Q2+400Q)=200€2
MHopaderypa 3
Atvetar Mkt odvoeon tov Zynuatog 3.16 omov: R, =800L,

R =400Q, R,=300Q, R, =200Q2, R.=100Q, R =100Q. YnoAoyicte v
1codvvaun avtictaon R.
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yquoe 3.16. Mkt ohvdeon €61 avTioTAoE®V
Avon:
I v enilvon 1oV KUKAOUATOG TPOGO10PILOVLE TPMTO TOLEG OVTL-
OTACELS ATOTEAOVV GUVOEGHOLOYIEG OTIMOC OVTEC TTOL avapEPONKaAY GTO

Zyuoata 3.14 kot 3.15. Metd npoywpdie otnv €niAvcy| Toug.

¢ Ovoavuiotdoeig R, ko R, eivar ovvdedepéveg oe oepd petadd toug
Kot TapGAANAa pe Ty avtictaon R,

R, =R AR =100Q+100Q=200Q
R, =R, R /(R R, )=200-200/(200+200)= 1002

* Olo 10 mapomdve Tufue Tov KuKAGUaTog (ot avtiotdoeg R, R,
R,) N 10 1606Vvau6 Tov oL givar N avtictaon R, eivol cuvdedepsé-
VO o€ o€1pa. pe Vv avtiotoon R..

R, =R +R, =300Q+100Q=400

* To tuMpa avto (ot avtiotaoels R, R, R,, R)) 1 10 10060vauod tov
mov givan N avtictaon R, eivor cuvdedepévo mapddinio pe myv R,
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R, =R ‘R, /(R +R, )=400Q-400Q/(400Q+400Q)=200Q

¢ Téhoc, n avtiotaon R, eivor cuvoedepévn oe cepd pe 6o 0 vIToAoL-
70 KuKAopa (ot avtiotdoeig R, R, R, R , R ) 1] e 10 16080vauo tov
mov givon N avtiotoon R, .

R=R +R, =800Q+200Q= 10002
Hoapdaoerypa 4

Atvovtar R;=10Q, R=20Q, R.=40Q, R ,=10Q, R.=40Q, R =15Q,
U=150V, oynpa 3.17.0. Yroroyiote: o) Tnv 16000VOLUT OVTIGTOGT TNG

oLVOEGOAOYING, B) TO pevpa og KAOE OVTIGTOOT KOt TN TTMOGN TAONG
otV Kb avtiotoon.

Zyquoe 3.17.0. Mkt oovoeon €EL avTioTacemV

Avon:

Ot avtiotaoeig R, pe my R, xau o1 avtiotaoeg R, pe my R, givar
GLVOESEUEVEG TTOPAAAN LD KAODG 01 0KPOOEKTEG A-A' KOl O1 AKPOOEKTEG
B-B' &govv 10 1610 dvvopkd. Emouévag, 10 kOKA®pO T00 GYUatog
3.17.0. pmopel va oyedtachel dnwc paivetor oto oynua 3.17.p.
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Yynuo 3.17.6. [pdto Pripa LETOTPOTG TOL KUKAMDWIOTOS TOL oyfuatos 3.17.a

Amo 10 oyfipa 3.17.B eaivetol 611 o1 avtictacelg R, R, R, kot Ry
glvar ouvdedepnéves Tapdriinia, oynua 3.17.y.

Yynuo 3.17.y. Agvtepo PriLa LETOTPOTG TOL KUKAMUOTOS TOV oyfuatog 3.17.a
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211 GUVEYELD, 00MYOVHOOTE GTO KUKA®UA TOL oynuatog 3.17.5. kot
TEAOG GTO 1GOJVVOLO KUKAMMLO TOVL oynpatog 3.17.€.

2-5

Zyquoe 3.17.9. Tpito Prpa petatpo-
R, NG TOV KUKAMUOTOG TOV GYNUOTOG
3.17.a

Zyuoe 3.17.e. looddvapo kdkAopo
Y ™G ovvdeong 6L aVTIGTACE®Y TOV
Xymuatog 3.17.a

a) H 1c080vaun avtictoon R, , tov avtictdoseov R, R, R, R, ev ma-
POAMA® glvar:

1 1 1 1 1 1 1 1 1
= + + +

S SO T

R,. R, R, R, R, 20Q 40Q 10Q 40Q
=0,055+0,0255+0,15+0,025S = 0,2S (Siemens)

R,.=5Q
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H ocuvolikr| 160d0vaun avtiotaon Tov apyikoh KUKAMUOTOS ivat:
R=R +R, +R =10Q+5Q+15Q=30Q

B) Amd v avéAvon Tov KUKADOUATOS TOL Zynpatog 3.17.€ mopatnpov-
ue ot

H ntdon 1dong og pa avtiotaon vroloyiletol ¢ 1o YIVOUEVO TOV
PEVULOTOG KO TNG AVTIGTOONG

U =L 'R =5Q-10A=50V

U=l R=5A-15Q=75V

opeova pe to Zynpa 3.17.y n tdon peta&d axpodektdv A kot B,
U, .., elvar n mtdon tdong otig avtiotdoeis R, R, R, xau R.. O devre-
pog vopog tov Kipkwoe yio tov Bpdyo XABY, Zynua 3.17.y etvau:

U=uU,+U, +U,

U,;=U-U,-U=150V-75V-50V=25V

Ta pevpora L, 1, I, I, vroroyiCovton amd tov vopo tov Qu :

|, =—22 =22 =1 25
R, 200

|, =2ae = 2V _ g o5 0
R, 400
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|4 :ﬁ:ﬂ: 2’5A
R, 10Q
|5 :%:ZS_V:O,GZSA
R, 40Q
EmaAnBevon:

Epapuodlovpe tov mpdto vopo tov Kipkwe:
=L+ ++1=1,25A+0,625A+2,5A+0,625A=5A
Hopdaderypa S

Atveton to Oeppavtikd copo Tov oynuetos 3.18 1o omoio cuvoetan
og " taong U=100V. O drakdémng A, ivar o yevikdg dtakdmTng cov-
deong kot anochvoeong oto diktvo. Otav o drakomtng A, eivar avor-
KT0G, T0 Bepuoviikod copa anoppo@det 10A, eved 6tov 0 Slakomg A,
elvan KAe1ot0g, TOTE M TTMOON TAONG 0TNV avtiotaon R=5Q peidveton
kato 10V. Yrohoyiote ti¢ avtiotdoeig R, kot R, kot 0 pevpa oty
avtiotaon R pe khetotd 10 drakome).

I R
Al L R,
A B
U, Iz Rz Az
U
U,

yquo 3.18. Mkt 6hvoeoT avTIGTAGE®V HEGM O10KOTTY
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Avon:

A. Alakomnc A

A, KA£16Tg Kat S10KOTTNG A AVOIKTOG:

H dyvootm avtictaon R, ivar cuvoedepévn oe ceipd pe my ovti-
otaon R=5 Q, ko [=1=10 A

R =10Q-R=10Q-5Q=5Q
U=I'R =10A-5Q=50V
U,=U-U=100V-50V=50V

B. Awkoémtng A, KAELGTOC Kol O10KOTTNC A KAELGTOC:

H avtiotaon R=5Q eivar cuvdedepévn mapdAinia pe v ayveotn
avtictaon R,. H tdon U, peiwveron katd 10V, onioadn eivau:

U,=50V-10V=40V
U,=U-U,=100V-40V=60V

=io, =0V o4
R, 50
I:&:M:8A
R 5Q

Am6 tov TpmTo vopo tov Kipkwe otov kdépupo A vroroyilovpe 10 pev-
po L

I =1+, => 1 = 12A-8A=4A
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3.8. ZYNAEXH XE AXTEPA KAI XYNAEXH XE TPITQNO

Tpeig avriotdoeig R, R, kot R, o1 onoieg suvécovar pe to éva dkpo
o€ éva Koo koo O kot o dAAo akpo gival dtbéco Yo cuvoeoN
6€ QAAN avtictoon N TYN ATOTELOVV HIe GUVOEDT] O AGTEPX., XY 1|0
3.19. H ohvdeon avt ovopdletar cuyvd covoeon "Y' .

Mo va oynuotiotel pua cvvogoporoyia 6 Tpiymvo, O0tov £Y0LV
dobel o1 tpeig avtiotdoeis R, R, kau R, , n apyf) kébe avtictoong
ouvdéetal 610 TEAOG TG GAANG. H odvdeon avtr ovopdletar cuyva
ocuvoeon A", Zynpa 3.20.

A

Zyuo 3.19. X0vdeon  Tpdv
OVTIGTAGEWDV GE 0.GTEP

31 12

r R, B Zyquo 3.20. Xovdeon TPV
OVTIGTAGEWV GE TPIY®VO
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To6co 1 ohvdeon 6e 0oTEPA OGO Kol 1] GLVOEGT GE TPIYMOVO YPNGILO-
TOLOVLVTOAL GLYVA GTO HIKTLO TPLUPUGIKOD EVOALAGGOUEVOL PEVLLOTOC,
OTOVG TPLPAGIKOVS UETACYNUOTIOTEG KOL OTIG TPLPUCIKES NAEKTPIKEG

HMYOVES.

3.9. METATPOIIH TOY AXTEPA XE TPIT'QNO KAI
METATPOIIH TOY TPII'QNOY XE AXTEPA

H ovvdeon oe actépa tov aviiotdoewv R, R, kot R, Tov oynparog
3.19 petatpénetan oe cHVOEST GE TPIY®VO LE 1G0OVVOLES OVTIGTACELS
R, R, kou R, , Zyfjua 3.20. Toyvd, n petatpomnt| tov actépa o€ piy-
vo ovopdleton petatpomn "Y-A".

Xpnoponotovval ot akOAOVOES GYECEIG-UETATPOTES:

RR,+R,R.+R,R R.R
R12= 12 };3 31=R1+R2+|;2
3 3
RR,+R.,R,+R.,R R.R
R,, = 12 |:223 31:R2+R3+ I;a
1 1
RR,+R,R.,+R,R R.R
R31: 132 I;s 31:R3+R1+I;1
2 2

H petatponr) tov aotépa oe Tpiymvo eKOpAleETOL KOl LEG® QLY ®YLLLO-
NTOV:
= GlG 2
. Gl + GZ + GS
= G ZG 3
® G, +G,+G,

—_ GSGl
% G,+G,+G,
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H petoatporn tov tprydvov avtictdoeov R ,, R, kar R (oyfuo
3.20) og 1606Vvapo aotépa pe ovtiotaoelg R, R, kau R,, (Zynua 3.19),
yivetar cOpQVa pe TIg akdAovBeg oyéoels:

R. = R12'R31 _ R12'R31
= =
RlZ +R23+R31 ZR

R2: Rlz'st — Rlz'st
R12+R23+R31 ZR

R3: st'Rsl — st'Rsl
R12+R23+R31 ZR

Omov Y R=R,, +R,; +R,,

H petrarpomn tov tprydvov o actépa ovopdaletor ko petatponn "A-Y".
Hopdaderypa 1

o ™ ovvdeoporoyia oe actépo Tov oynuatog 3.19 divovior ot
avtiotaoelg: R,=50 Q, R,=80 Q, R,=100 Q. Yrmoloyicte 115 16060va-
LEC AVTIOTAGELS, OTOV LETATPOTEL TO KOKA®LO GE GUVOEGHOAOYI TPL-
yovov, oynua 3.20.

Aon:
R, =R,+R,+ RiRs 500 +800+202802 _ 1000
] 1000
R, =R, +R, + 285 =800 +1000+ 0210082 545
1 500
R, =R, +R, + 582500 +1009+50£;(')$: 212,5 O
2
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Mopdaderypa 2

['a ™ ovvdeoporoyio oe tpiywvo Tov oynuotog 3.20, divovtor ot
avtiotaoelg: R ,=40Q, R ,=120Q, R, .=160Q. Yrnoroyiote T1¢ 16060va-
LLEG OVTIOTACELG OTAV TO KUKAMUO LETATPOTEL GE GUVOEGHOLOYIO OLOTE-
pa, oynuo 3.19:

> R =40Q+120Q+160Q =320Q
R,'R.  _R,-R,_ 40Q:160Q _

= 200
" R,+*R4+R; >R 320Q
R, = RuRy (1200400 _ )
>R 320Q
R, = RuRy 16001200 _ .,
>R 320Q

3.10. ANAKE®AAAIQEXH

1. X1 ovvdeoporoyia 6e GEPd TV 0TOYXEIMV EVOG KUKAMOTOG LTIThp-
YEL o Sladpoprn pELLOTOG, ETOUEVMOS GE OTOLOONTOTE GNUEID VTP~
YEL £VOL KO LOVOOIKO PEVLLAL.

2. To aBpoicpa TV ent HEPOLG TTOGEWV TAONG GE £val KOKA®UO GVV-
OEONC OVTIOTAGEMY GE GEPA, 1GOVTOAL LE TNV TACT TOV £QAPUOLETOL
a0 TNV TNY1 GTO KUKAMLLAL.

3. Hwoodbvaun avtictaon g chvdeong o€ cepd 1ot Le To Afpot-
OO TOV ETL LEPOVS MUIKAOV AVTIGTAGEWDV.

4. v TopdAANAN cOVOEST TOV OVTICTAGEWV VITAPYOLV TEPICCOTE-
PEC OLOPOLEG PEVUATOV, ETOUEVAOS VILAPYOVY TEPIGGOTEPO. PEVLLOL-
T

5. To aBpoicpa TV PELHATOV GE OAOVS TOVG KAAOOVS GUVIEIEUEVOLS
TOPAAANAC 1IGOVTOL [LE TO GUVOALKO PEV L.
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6. Xe 6A0VG TOVS KAASOVG, GUVOESEUEVOLS TTaPAAANAQ, EQapudleTal
ol Taom.

7. H ovvolKkn ay®yldtnTo TV aVIIGTAGE®V, TOL Elval GUVIESENE-
VEG mOPAAANAQ, 1GOVTOL HE TO AOpOIGHA OA®V TOV OY®YILOTT®V
TV eni pépovg avitiotdoemv. H cuvolikn avtiotaon sivat o avti-
GTPOPO TNG CLVOMKNG OLYOYIUOTNTOG.

8. To dBpotopa ™ 10(HOg OA®V TOV ETUEPOVS OVTICTAGEMY GUVOE-
depévov o€ oelpd N TapdAANAQ, 1GOVTAL LE TV GUVOAKT] 16XV TOL
TPOPOJOTEL N TNYN GTO KOKAMLLOL.

9. To pedpa otov kdbe KAAOO VOGS KUKADUOTOG UE TOPEAANAT GUVIE-
o1 OVTIOTAGE®VY €lval avAAOYO TNG Oy®YILOTNTAG TOV KAAGOL Kot
GLVETMG £ival OVTIGTPOPMOS AVAAOYO TNG MUIKNG OVTIGTAGNC.

10. O1 TeprocoTEPEG PLOUMYOVIKEG KOl OIKIOKEG NAEKTPIKEG CLOKEVEG
ATOTELOVV EQUPUOYEG TNG TOPAAANANG CVUVOEGNC.

11. Ze éva puKtod KOKA®UO, TPOoGOIoPIovE TO TUNHOTO GE GEPA KO
T0VG TopdAANAOVG KAGOOVG. ZTn cvvExel eappolovpe OAOLG

TOLG KAVOVEG TNG GVUVOEGNG GE GELPA KOl TG TOUPAAANANG GUVOESTC
OVTIGTACE®MV.

3.11. EPQTHXEIYX KAI AXKHXEIX [TPOX AYXH

1. Tionpaivel edv TpokOYEL apvnTIKO PELUA KATA TNV EPOPUOYT TOV
vopov tov Kipkoe;

2. Tlow pegvpata og éva kOpPo eivar apyntikd Kot oo tvon Betucd;
3. Tlwg mpocdiopiletarl N TOMKITNTO TOV TNYDOV;

4. Xgéva puktd KOKAouo, Tmg Tpocdtopilovie oo TUAIATO Eilval 6€
oelpd Ko ot etvor ot TapdAAnAot KAAdOt;
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Sy

10.

11.

YmoAoyiote TNV 1600VVALY OVTIOTOGT OEK OVTICTAGEDY TV 100
OV €1val GLVOEDENEVEG GE GELPA.

Amdvinon: 100Q2

YnoAoyiote TV 10000VaUn avTioTOCT 06K AVTIGTAGEDY TV 100
oL £lvOil GLVOESEUEVES TTOPAAANAQL.

Amdvtnon: 1Q

Ymoloyiote TNV 160d0VOUN OVTIGTOOT TEVTIE AVIIGTACE®V TV
10Q, 15Q, 3Q2, 7Q kot 20Q ov givor cuvoedepéveg 6e oelpd.

Amdvtnon: 55Q

YnoAoyiote v 10000VOUN OVTIGTOCT TPLOV OVTIGTACEDV TOV
10Q2, 20Q ko 25Q mov etvar GLVOEdEUEVES TOPAAANAQL.

Amdvinon: 5,26Q

Ymoloyiote TNV 10000VOUN OYOYILOTNTO TPLOV AVIIGTAGEDV TWV
5Q, 2Q ko 4Q mov elvat GVVIESEUEVES TAPAAANALL.

Amndvtnon: 0,958

‘Eva potiotid yio Xpiotovyevvidtiko dévipo amotereitor ond 20

Aopuntipeg Tov 9 W kot 1.5 V cuvdedepévoug oe Gelpd Kot TpoQo-
doteital amd tdomn 220 V. Yrnoloyiote o) 10 peda 6TO0 POTIGTIKO
Kot B) v avtictaon kdbe Aapmtipa.

Amdvinon: a) 0,82A, B) 13,5Q.

Avo avtiotdoelg Béppavong tov 60Q kot 40Q cuvdedepuéveg og
oelpa Tpopodotovvtal ard tdomn 220V. Yroloyiote TV TTMOON TA-
ong otnv Kabe avrtiotoon.

Amdvtnon: 132V ko 88V, avrictorya.
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12. Tpeig avtiotdoelg 0épuavong tov 100 Q, 60 Q kot 40 Q cuvdede-
péveg o oelpd tpopodotovvtal and téor 220V. Yroroyiote v
TTMOON Tdong otV Kabe avtictoon.

Amndvinon: 110V, 66V ko 44V, avtictoyo.

13. Yroloyiote TV 160d0vaUn OVTIOTOON TPIOV AVIIGTAGE®V TV 10
Q, 15 Q ko1 20 Q cuVOedePEVDV GE GEPA e BALES TPELS AVTIOTA-
oeig tov 10 Q, 15 Q kot 20 Q cvvoedepuéveg mopdAinia.

Amndvinon: 49,620

14. Ot idteg avtiotdoels ¢ doknong 13 emavacvvoéovial £161 OCTE
01 OLO1EG OVTIGTAGELS VL GLVOEOOVV TapdAANAL pLeTAED TOVS Ko Ot
Tpels mtapdAiniot cuvdvacuol va cuvoedolv o celpd. Ymoloyiote
TNV 10000V OVTICTOO.

Amdvinon: 22,5Q

15. H 1c0d60vaun avtiotaon Tpudv avIoTACEDY GUVOESEUEVMV GE CEL-
pa gtvon 250 Q. H pio avtiotaon eivar 50 Q, n devtepn eivon 100
Q. YnoAoyiote v tpitn aviictaon.

Amndavtnon: 100Q.

16. IIpocdiopiote Tov apBuod tov kOpPwv, TV KAASOV Kot Tov Bpo-
YOV 6TO KUKAOUATO TOV oynuatov 3.16 kot 3.17.a.

Amdvinon: Zto Zynua 3.16 vadapyovv 4 koépupot, 6 kKAddor kot 3
Bpoyot. Xto Zynua 3.17.a vrdpyovv 6 kKouPot, 7 KAddol Ko 4 Bpo-
xOL.
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4.1. EIZAT'QI'H

Metd v mapokorlovnon kot perétn tov Kepaiaiov 3 kou €101-
KOTEPO TOV KAVOVAOV GOVOEGNG G GEPA, TAPAAANAL, GE AGTEPQ, GE
TPiy®mVO KOl G UIKTEG GLVOECUOAOYIES, OTMG Kot TV VO VOU®V TOV
Kipkoe kot v gupdbovon o’ avtd, to endpevo 6tdo1o otnv aviivon
TOV NAEKTPIKOV KUKA®UATOV €lvar 1) EXiAvon Kot 1) amrAomoinaet) Toug.

H eniivon tov nAektpikdv KOKA®UATOV TEPIAAUPEVEL TV YPNOLLLO-
noinomn tov "epyareiov" g nhektporoyiog mov givat o vORog Tov Qu,
01 000 vopot tov Kipkme kot o1 kavoveg chHvOEoNg TV NAEKTPIKDOV KV-
KAOUATOV [LE OKOTO TNV EVPECT TOV EVTAGEMV TOV PeOUATOG € KO
KAGOO £vVOG OEOOUEVOL KUKADLOTOG.

2uvOmg, 1 GLVOEGHOAOYIN Kol OL APLOUNTIKEG TIES TOV TYADV Kot
TOV OVTIOTACEMV £lval 0E00UEVES, EVO TA AYvMOOTO GTolEla Eivor Ta
PELLLOTA GTOVG KAASGOVS TOV KUKAMDLOTOG.

O1av 10 KOK A £l TEPIMAOKT GLVOEGHOAOYIA, LE peYdAo aplOud
Bpoywv kot moALoHg KOUPOVS, TOTE 0 aplBOg TOV AYVOSTOV PELLATOV
glvo peydAog. Xtnv mepintmon vt 1n €0pEcT OADV TOV PELUATOV LE
ToVg vopovg tov Kipkwe kot tov Qu pog odnyet oe aryefpucd cvoth-
poto pe peyaio apliud eElowcemv kol dyvootomv. Eropévmg, amat-
TOUVTOL TOAAEG aAyePpikég TphEels yia vo Bpebolv Ta amoteléopato.

M evaAdokTtikny Avomn givor 1 amhomoinor Tov apykod KUKAMLLoL-
TOG LE TN XPNOT TOV KavOVeV chVOESNS TV avtiotdoewv. Etot Tpo-
KOTTEL £VOL ATAOVGTEPO OO TO APYIKO 1GOOVVOLO KUKAMLLO, TO 0010
etvar ToA mo e0KOA0 va emAVOEL.

4.2. EIITAYXH KYKAQMATQN

O e€lomoelg, mov mePLypapovy Tovg vopovs tov Kipkme, kot ot
KOVOVEG GUVOESNG OVTICTAGE®V YPNCLOTOIOVVTOL YloL TV €milvon
OTOLOLONTTOTE KLKADUOTOG 1] OUKTVLOV.
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A. T TP po KUKAOROTOS PE AVTIGTAGELS KOl TNYES GE GELPA:

R =R+R +..
Y E=>"IR
p K

B. I'o T po KUKAOROTOG PE aVTIOTAGELS 6€ TOPIAANLOVS KAAOOVG:

1 1 1
— =+,

R. R, R,

16

> 1=0

Yymuatilovpe €va cOoTNUO EEICMOEMY UE TOOEG AYVMOOTEG 000, &1~
vat T pevpata. H exilvon tov diktdoov cuvicTtotol 6ToV VTOAOYIGUO
TOV PELUATOV G€ OAOVG TOVG KAAdoVG. Ot e€lomaelg mov Ba ypayooue
npénet vo etvon avelaptnrteg petad toug. O apBuds tov avelaptitov
eE10MGEMY, TOL UTOPOVUE VO YPAWOVUE Y10 OTOI0ONTOTE KOKAMLA,
1600t LE TOV OPlOUO TOV AYVOOTOV PELUATOV.

INo va propécovpie va ypaWou e TG EEI0ADGELG TOV KUKAMUOTOG TTPE-
TEL TPAOTA VO EMAEEOVE TN POPA TOV PELUATOV 6TOV KAOE KAADO.
Zuvnoilovpe va eMAEYOLUE T POPE TOV PELUATOV £TGL DGTE VAL GL-
UTITEL LE TN POPE TNG TAONG TNG TNYNGS (o€ 0010 KAAdO vITdpyet). Eav
dgv emAEEQLE COGTA TN POPA TOL PEVUATOG, TOTE B TPOKVYEL OO
TOVG VITOAOYIGUOVE £VOL OPVITIKO TPOCTLO TOV PEVUOTOC. TNV TEPT-
TTMOCT 0VTH OLOPHDOVOVUE TNV POPE TOV PEVIOTOC GTO GYNLLOL.

Hopaderypa 1

Avo pratopieg pe taoeig U=V xon U, =9V cuvééovtan o€ oelpd pe
116 avtiotdoeig R =1Q ko R,=1 Q, avtictorya, kot tapdiinia petadd
TOVG Ko e TV opiky avtiotaon R,=10Q, Zyfua 4.1. Yroloyiote: o)
T pedpota 6tov Kabe kKAAO0, B) T Thon 6Tovg akpodekteg A kot B g
avtictaong R,, y) v 160 mov tpogodotel kabe pmatapio oty avti-
otoon R, kot 8) Tnv 1oyd mov amoppo@del n avtictacn R..
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AvYon:

o) [pdpovpe Tov TpdTo vopo tov Kipkwe otov kdpufo A kot tov debvte-
po vopo tov Kipkowe otovg dvo Bpdyovs Tov NAEKTPIKOD KUKAMUATOG
oL Xyfuortog 4.1:

l,+1,-1,=0
R1I1'R2|2 = Uz'Ul
R,l,+R,1,+U, =0

To cOoTHO AVTO £XEL TPELS EEICMGELS KO TPELS AYVIOGTOVS TOV £ivat
ta pgopota L, I, ko 1. T v enilvon tov cvotiuatog ypnoyonot-
obpe TV adyeBpikn HEBOSO TG OVTIKOTAGTAONG TOV AYVOGTMV LETO-
BAntav I ko L.

Zyquo 4.1. Hiektpkd kOKA®UA pe 000 TopaAANAEg TNYEG TAONG KOl TPELG
OVTIOTACELG
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Ao v TpoO ™ €€IGMOT TOV GLGTHLOTOG PpicKovpE OTL:
I3:Il+IZ

Amo v devtepn e€icmon Bpiokovpe OTL:

= R,-1,+U, -U,
R,

|2

T oxéoeig avtég Yo to pevporta I kot I, Tig avrikabiotovue oty
tpitn e€lowon kot TpokvITEL OTL TOPApEVEL P LOVO GyvmoTn, To pev-
o L.

R, L+R, (I+,)+U,=0

Rz(—Rl' '1'U2+U1J+R3-(|1+—R1' i, j+u2 =0

2 2

Extelope T1g mpdéelg kot 611 GUVEKE TO GUGTNHO AVVETOL Kot
vroloyifovrtal ta pedpoTa:

| = <R2+R3)U1'R3U2
' R,R, +R,R3 +R3R,

| = <R1+R3)U2'R3U1
’ R1R2+R2R3+R3R1
| = R2U1+R1U2

’ R1R2+R2R3+R3R1

YnoAoyilovpe ™ oyxéon:
R‘'RA+R ‘R AR -R=1Q-1Q+1Q-10Q+10Q-1Q=21€*

Enopévaog

_11Q.9V-10Q-9V 9V
17 10.10+10Q-10+10Q1Q  210-0

=0,43A
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| _11Q-9V-10Q-9V

, =0,43A
210-Q

le:vrl0ev 18
210-Q 21

B)U,,=R ‘1 =10Q:0,86A=8,6V
) P=U,1,=8,6V-0,43A=3,7W

P=U, 1 =8,6V-043A=3,7W
8)P,=U, ‘L =R ‘12=10Q 0,86’°A=7,4W

H avtictoymn R, amoppogdaet amd 116 600 pratapies ioeg moc0TNTEG
NAEKTPIKNG 16Y0OC.

Mopaderypa 2

H 10 ovvdesporoyio Tov oynuatog 4.1 pe dtapopetikd dedopéva
Yo TNV dgvTEPN UmaTapict 00NYEL GE OLPOPETIKT AELITOVPYIO TOV KL-
Khopatog. YroOétovue o6t U,=9V, U =3V, R =1Q, R =0,3Q, R =10Q.
YroAoyiote: o) ta pedpota otov kbbe KAdoo, B) T TGN GTOVG OKPO-
déxteg A xau B g avtictaong R,, y) v 1oyd mov tpopodotel kabde
umatapio oty avtictaon R,, 6) thv niektpikn oy mov petotpéneton
og Ogppuxn| 10 oty avtiotaon R..

Avon:

Otav o1 600 pmatapieg dev Eyovv TV 0100 NAEKTPEYEPTIKN OHVOUN
(thom) Kot TV Ot EcOTEPIKY AvTIoTAON, £ival SuVATOV VO TPOKOYEL
APVNTIKY QOPA TOV PELATOC. Av e€etdoovpe TIC EIGMOELS TOV PEV-
pérov I, kot I, Tov ponyoduevov nopadeiypatos, Ppickovpe oti, £€o-
cpaAilovpe Oetikn opd Twv pevpdrov I, ko I, oniadh 1,>0 ko 1>0,
otav:
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Emopévmg, o1 600 evtdoelg tov pevpdtov Oa givon Oetikég Otav:

L YR
R

1+-2 U, R,

3

H emoAnbevon yiverar v o xkvkiopa tov Zynuatog 4.1 tov [opa-
detypotog 1:
9 1
<—<14+— 1 0,09<1<1,1
19
10
eva 1 emaAnBevon dev 1oyvet yia T dtdtaén Tov [apadeiypatog 2, dpa
T0 éva pevpa Bo TpokHyel apvNTIKO.
Xe mepint®on mov £vo PEVIO TPOKVITEL APVNTIKO, TOTE TPOKLITEL
OPVNTIKT KO 1) AVTIGTOLYT NAEKTPIKN 1GYVG:
_ (0,3+10)-9-10-3 _ 62,7
' 1.0,3+0,3-10+10-1 13,3

_ (1+10)-3-10.9 _ 57
? 1.0,3+0,3-10+10-1 13,3

1+

=4,71A

=-4,28 A

| = 0,3-9+1.3 _ 5,7
’ 13,3 13,3
EnaAnBevetan o mpdtog vopog tov Kipkwe:

=0,43A

1=1,+1,=0,429
B) U, =1,'R,=0,43A-10Q=4,3V

) P=U, 1=4,3V-4,71A=20,22W
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P =U, L=4,3V-(-4,28A)=-18,38W
3) P=U,'1=4,3V-0,43A=1,84W

H mopandvo Aettovpyia dev etvat evvoik, ETEWON 1| TPAOTN UroTOPioL
tpopodotel 20,22W and to omoia o peyardtepo uépog (ta 18,38W)
TOL OTOPPOPAEL 1| OEVTEPT UTaTAPiO, EVD GTOV KOTOVOAMTY TOL Eivat
n avtiotaon R, Bdavovv ta 1,84 W. Ta peydra peopata I ko I, on-
povpyobdv emiong pio Suopevn kataotaon. Ot dvo pratapies kabmg
dlappéovtal amd vVYNAGL pevpato vepHeppaivoval, Kot pmopel va Ko-
TOGTPOPOVV.

Yvumnepoivovpe OTL:

INa va givar dvvatév vo cuvoedovv mapdiinia Kol pe acpaisia
000 1] KOl TEPLOOOTEPES PUTATUPIES, TPEMEL VO £(OVV 1010 AEKTPE-
YEPTIKI] SUVOUT KO 1010 ECOTEPIKT AVTIOTAGT].

4.3. KANONEX ATTAOITOIHXHX ITOAYITAOKQN
KYKAQMATOQN

Onwmg &xer non mpoavapepbet oto Kepdiato 3, mapdypapog 3.6, éva
KOKA®UO, TOL TEPIAAUPAVEL OVTIOTAGELS GUVOEOEUEVEG GE GEPA KO
TOPAAANAQL LLE TEPLGCOTEPOVS TOL EVOG KAAOOVG, amoTeAEl Eva 6HVOETO
N kté KOKA®pa. H obvBen cvvoeoporoyia mepthapfdaver cuvova-
GHOVG GVVOESTG AVTIGTACE®MY GE GEPA Kot TOPAAANAQ, O1 010101, GL-
VA, oynpotilovy ToAOVTAOKE KUKAMUATA.

"Eva 60vOeto KOKA®uO ovOADETOL Y10l VO EVTOTIGTOVV TTOL0L GTOLYELN
TOV givan cuvdedepéva 6e GePd, ol ivorl TapdAinia, oo givol og
aoTEPO KO o0, Elval o€ Tpiymvo. XN ovvéyela, pe tn Ponbela tov
OY£0EMV KOl TOV KOVOVOV Tov Ttapovctdodnkay oto Kepdiowo 3, N
oLVOETN GLVOEGLOAOYIO LETATPEMETOL GE EVAL TTLO OTAO 1GOSVVALO K-
KAoua, To 0moio TepAapPavel LOvo pio avticTaoT Kot o Tnyn.
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Mopaderypa 1

Atvetain cuvdesporoyia Tov Zynuatog4.2.0.6mov R, =10€2, R =201,
R,=5Q, R,=25Q. 0) Amrhonowote 10 KOKA®ua, Kot B) Yrnoroyiote v
1603VVaUT AVTIGTACT) TOL KUKAMUOTOG.

Avon:

a) Z10 GYNHO 4.2.0. TOPATIPOVHE OTL OL avucswcsetg’Rl kot R, givon
ovvdedepéveg oe oepd. To 1610 wydel Yo Tig avtictdoeig R, kot R,
Edav T1G OVTIKATOGTIGOVUE HE TIG 1,0061)vau8g avtiotacelg R, ko Ry,
001 YOVHOGTE 6TO KOKAMUA TOV oynuotog 4.2.0.

R12:R1+R2
R34:R3+R4
U R]Z R34
Rl R3
U
R, R, yuoa 4.2.8. Arhonoinon tov

KUKA®POTOG TOL Zynuatog 4.2.a.

Zyuoa 4.2.0. Hiektpicd kdkhlopa pe dvo
TOPAAANAOVG KAAOOVG. ZTOV TPMTO KAGSO

ot avtiotdoeig R, kau R, givan ¢ oeipd, ko
oTov 8e0TEPO KAGS0 ot R, kan R, eivon o€ oepd
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>10 Kmfkmua 00 ZyMUOTOC ’4.2.[3, Ol AVTIOTACELS R, kot R§ , Elvar
GUVOEDEUEVEG TOPAAANAO Kot elval SUVATOV VAL TIG OVTIKOTOGT|GOVLUE
ue v 16080vaun avtiotaon R :

= Ry, Ry
° R, +Ry,

"Eto1 éyovpe OAOKANPMOGEL TNV ATAOTOINGT] TOL UIKTOU KUKADUATOG,
oynua 4.2.y.

Zyuo 4.2.y. Ao 1600HVOLO KOKAMLLOL
oV oynuatog 4.2.a

B) R, =R +R =10Q+20Q=30Q
R, =R +R =5Q+250-30Q
R _=30Q-30Q/(30Q2+30Q)=15Q
Hoapdaderypa 2
Atvetonn cuvdecporoyia tov Zyfuatog 4.3.a 6mov R,=5Q, R =15Q,

R,=20Q, R,=30Q. a) Amrhonomote T0 KOKA®UO, Kot B) vTOAOYicTE TNV
1600VVOLT OVTIGTOGT TOL KUKAMULOTOG,.
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Zynuo 4.3.0. Hiektpiko kdkAmpa pe tpetg kKAadovg: ot Vo kAadot R, kat R,
elvatl TapdAANAol HETAED TOVG KOl GLVOEOVTOL GE GEPA e TOV KAASO avTL-
otacemv R, kat R,

Avon:

a) H avtictaon R, eivor cuvdedepévn oe oeipd pe thv R, ko n avticto-
on R, eivon cuvoedepévn mapdiinia pe v avtictoon R,. Emopévag
HTOPOVUE VO TIG OVTIKATAGTIGOVLE UE TIG 16080VapES ovTioTaoelg R
kol R, avtiotoyya, Zyfua 4.3.p.

340
R, =R +R,

— R3'R4
34 R3+R4

Zynua 4.3.B. Ioodvvapo kdkAmpo
Tov Xynpartog 4.3.0 pe dvo avti-
oTdoELg
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>0 GYNHa 4.3.8 ot V0 aVTIGTAGELS ng Kol 1’{3 , Etvo 013\/6858}18\/85
0€ GEPA KOl UTOPOVV VO, aVTIKATOOTAO0VV amd TV 16030vaun avti-
otoon R, oyfjuo 4.3.y.

Rlc:Rl 2+R34

Zyuoa 4.3.y. loodvvapo kdkimpo
Tov Zynuatog 4.3.a pe plo ovti-
GTOOT

B) R, =5Q+15Q=20Q
R,,=200-30Q/(20Q+30Q)=12Q
R =20Q+12Q=32Q

Hopdaderypa 3

Xg évo ouveTO KOKA®LO, OTT®G Elvat avTtd Tov Xynuotoc 4.4.0, eKTog
Ao TIG OVTICTAGELS GLVOEOEUEVES GE GEPA KOl TOPAAANAA LVILEPYOLV
ot avtiotdoeig R, cuvoedepéveg oe aotépa. Ot aplOunTikég TEG TV
avtiotaoewv eivar R =10Q, R,=110Q, R, =30Q. a) Arhonow|cte 10
KOKA®pa, kot B) vroroyiote TV 16060VaAUT AVTIGTOGT TOV KUKAMLLO-
TOC.

AvYon:
a) [pota petatpémovpe oe Tpiymvo Tig Tpels avtiotdoelg R, mov eivar

ovvoedepéveg og aoTéPa. 'ETol 00Ny0OLOGTE GTO KOKAMLLO TOV GYLL0-
t0¢ 4.4.0.
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Zymua 4.4.0.
>HvheTo KOKA®UO

ynuo 4.4.0.
Mertatponn|

TOV OOTEPQ LE
avtiotdoels R,
o€ Tplymvo pe
avtiotaoels R,
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1 ovvéyeta, omd to Zynua 4.4.p, Tapatnpovpe 0Tt N pia avticto-
on R, elvar cuvdedepévn mapdAinio ue tnv R, ko n aAAn R, eivan
noapaiinia pe Ty R,. Emopévmg, umopodue va Tig avTiiKoTasTHGOVHE
pe Tig 16odbvapes avtiotdoeis R ), kot R, ko €161 06nyoduacte oto
Yymua 4.4.y.

12A

2A 32A

Zyquo 4.4.y. AVTIKATAoTOOT TAPIAAA®Y OVTIGTACE®Y LE TIG IG0OVVALES
o R, ko R,,,

= Rl'RZA
12A R1+R2A

= Rs'RzA
32A R3+R2A

210 oyfuo 4.4y, n avtiotaon R ,, eival ovuvdedepévn oe oepd pe
v avtictaon R,,, ko n 160ddvaun tovg eivar n avtictaon R, . 'Etol
001 YOVHOGTE 6TO KOKA®UA TOL oynpatog 4.4.0.

123A°

R123A2R12A+R32A
210 Zyfjna 4.4.6 n avtiotaon R, eivor cuvoedepévn TapaAinio. pe
mv R ... Téhog, 610 ZyNpa 4.4.¢, n 16080vaun avtictacn tov amio-
TOMUEVOL KUKADUATOG R TPOKVRTEL A6 TNV UETOTPOTT| TOL TOPGLA-
Anlov cvvévoopod R, [[R

123A°
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2A 123A

Zymupa 4.4.8. Avtikatdotoon Tov aviietdoeny og oelpd (R
1oodvvaun R

oa KR, ) pe v

123A

ynua 4.4.€. ATAOToUEVO 1600VVALO TOV KUKADUATOG TOV Zynuatog 4.4.0.

— APTRASTN
7 Ry TRy
B) R =m=10§2-90§2/(10£2+90£2)=9§2
12A
R, +Ry,

= RRa 1100.900/(1200+900) = 49,50

o R; +R,,
Rizan = Rpoa + Ry =9Q+49,5Q = 58,5Q

= o Rusms = 900.58,50/ (9002 +58,50Q) = 35,450

10
RZA + R123A
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4.4. ANAKEDAAAIQXH

1. H enilvon tov nAeKTPIKOV KUKAOUATOV amoltel EDPECT TV EVIA-
GEWMV TOV PEVUOTOC 6€ KAOE KAAOO VOGS KLKADLOTOG e TNV fonBeia
TV "epyoieioVv" g nAektporoyiog, Tov givat: o vopog tov Qu, ot
o600 vopor tov Kipkwe kot ot Kavoveg chHVOESNS TOV NAEKTPIK®OV
KUKA®UATOV.

2. H ovvdeoporoyia Kot ot aptOunTiKéc TIES TOV TNYADV KOL TOV OVTL-
OTACEWV Vol dEOOUEVES KO TO AyvmoTta atotyeio eivot Ta pedpota
GTOVG KAGOOVG TOL KUKAMULOTOG.

3. Mmnopel va cvopfel to avtifeto, va givor yvootd to pedpota Kot ot
TNYEG TAOMG Kot vl lval AyvaoTeg ot TIHEG TOV avTIoTaceE®V. TOTE,
®¢ EMIAVOT TOV KUKADUOTOG EVVOOVLE TNV EVPECT] TV AVTIGTACE-
V.

4. Tevikdtepa, N emiAvon mepthapPavel v vpeon Kabe GyvwoToL
oToLyElov G€ Eva NAEKTPIKO KOKAMLLOL.

5. H amlomoinom tov apyikod KUKADUOTOS LE TN XPNOT TOV KAVOVOV
GUVOECTC TMOV OVTIGTAGEMV £lvat Pio EVOALOKTIKT ADoN Yo TV £mi-
AVoT) TOV KUKADUOTOG

6. Mg v amAomoinon 10V KUKAM®UATOG TPOKVTTEL VAL 1G0OVVOLLO KO-
KA®pa, T0 0moio ivor ToAD o VKOAO0 Vo EMAVOEL.

4.5. AXKHXEIX [TPOX AYXH

1. Amlomowmote T0 KOKA®Ua Tov Zynuotog 4.5. ['a R=1Q kot U=10V
VIOAOYIOTE: 0) TNV 160dVVAUN AVTIGTOON HETAED OKPOSEKTMV A Kot
B xou B) to pedpa L.

Amdvnon: 0,625Q, 16A.
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Zymua 4.5, XHvOeto kOKAoa
2. Amhomomote 10 KOKA®pa tov Zynuotog 4.6. ' R=1Q ko1 U=10V,
VIOAOYIOTE: L) TNV 100UV OVTIGTAOT] LETAED OKPOOEKTAOV A Kot

B xot B) to pedpa L.

Amdvtnon: 2Q, SA.

R
R I A
R
U
R
R B

Zympa 4.6. ZovOeto koK@
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3. Amlomomote T0 KOKA®UA TOL Zynpoatog 4.7.

R
R R
R
R R U,
R
R U2
R

Zymua 4.7.0. ZovBeTo KOKA®LLOL

Amdvinon: Eivan to xoxkAopa tov Zynuatog 4.7.3

R

U
R

U,
R

Yympa 4.7.8. To 16odvvapo KokA@e Tov GHVOETOV KUKADLATOS TOL
Yymuatog 4.7.a.
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4. Emi\ote 1o KOKAwpo Tov oyfuatog 4.8 yio R=1Q, U=15V kot vro-
Aoyiote: o) TV 160d0vaun avtictaon peta&d axpodektdv A kol B
Kot B) to pevua 1.

R R
R R
R R
R R
R R I
R R
A U B

Zympa 4.8, XHvOeto KOk O

Amavinon: 1,50, 10A
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5. Amlomomote 10 KOKA®UA ToL Zynpato4.9. o R=10Q ko U=100V
VTOAOYIGTE: 0) TNV 1600VVOUT ovTioTaoN HETA) 0KPOOEKTMOV A Kot
B xa1 B) to pedpa I 610 amdomompévo KHKA®LLOL.

R R

R R
R R
R R

R R
R R
R R

R R
R R I
A U B

Zymua 4.9. XHvheto KOk

Amndvinon: 10Q, 10A
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5.1. EIZAT'QI'H

"Exovtag yvopicel 1oug kavoves cOVOEGNC TOV OVTIGTAGEMY Kol TOVG
VOLOUG TOV NAEKTPIKOV KUKA®UAT®V UTOPOVLE VO TAPpaKOAOVOTGOV-

LE LEPIKEG 10101 TEPAL YPNOULEG EPAPLOYES.

Xuyva, xpelalOHacTe TNV TOPOY SLPOP®V ETTEODV TACNG OO LU0
dedopévn myn otabepr|g taong. H cvokeun mov pag mapéyet avtn
dvvotdtTa ovoudletal SLpETNS TAONGS, 1] KATUVEUNTIS TAoNG, 1
Katapeprotg Tdone. H apyn Asttovpyiog tov eivarl n cvvoeon tov
OUK®OV OVTIGTACEDV Kol 1) ONUIovpYio S1pOpmV TTOGEMY TAGNS OTIG
avtiotdoelc. H cvokeun Aettovpyet Kot ¢ TPO@Pod0oTIKG TaONG.

Katd tov 1810 1pomo amd éva otabepd pgopa 1) Tnyn peOLOTOG WTo-
POVLLE VO TAPOVULE SLAPOPA YOUNAOTEPQ ETMIMESD £VTAONG PEOULOTOS LLE
v Pondeta tov drapéTn pEvPATOG 1| KaTAVEUTI] pevpoaTos. H apyn
Aertovpyiog tov etvor 1 TAPAAANAT GOVOEST) TV OVTICTAGEWDV KOl 1
OMovpyio Kat’ oTOV TOV TPOTO SOPOP®Y EVIAGE®V PEVIOTOG OTIG
OVTIOTOGELC.

M epoppoyn Tov olapétn téong eival n YEPUPE aVTIOTAGE®V 1|
n véeupa Wheatstone, moAh dradedopévn yoo v pétpnon pe axpi-
Bela TOV OUIKOV AVTIGTAGE®V, TOV TUKVOTOV Kol TOV Tnviov. AAA
€QOPLOYN TOV dlapé€tn Tdong etvan n yépupa Murray, pie v onoio
UTOPOVLLE VO VLY VEDGOLVE TO CNUEID GOAALOTOG GE KAAMO0, Kot £XEL
wwaitepn xpNoUOTNTA Yo TO VTOYEL KOAMDO LEYOAOL UNKOVG, OTTOV
dev yvopilovpe To onpeio g PAGPNGS.

5.2. KYKAQMATA ATAIPETQN TAXHX KAI PEYMATOZX
5.2.1. Avmpétng tdong

Otav og éva KOKAOUO 1) GE £VOL KOTAVOAWMTY| XPELBLETOL TAON YOUN-
AOTEPN TG TAONG TS TYNS, YPNOUOTOIEITOL 0 dLPETNS TAGNS 1] O
KoTaveun g Tdong. H d1dtaln avtn) ypnoomoteitat ylo tnv mopoyn
OLOLPOPETIKMV TYLMV TAGNG OO Lol OEOOUEVT TNYT).
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160

Zymua 5.1, T'evikn dtdtaén Tov dtapétn téong

>uvnBmg o drtoupétng téong eltvar pia avtiotaor mov £xel 000 otade-
povg akpodéktes A Kot B kot éva kivntd akpodéktn I mov ovopdletan
opopéag, Zymua 5.1. H swdtaén avty, 6mwg yvopicape oto Kepdioto
1, ovopdletot TOTEVOIOUETPO 1 PLOGTIKN AVTIoTAON. AV GUVOEGOLLLE
éva PoAtopetpo petald axpodektmv A kot I, Ba deicer U, Polrt, eva, av
ovvdEcovpe 10 BoAtopeTpo petald axpodektdv B kar I Oa deiel U,
BoAt. H tdon U, otovg akpodikteg A kot I' vroroyiCeto:

R, =R
R,+R,

1_U

U1: ?

onovR =R, +R,

O xoTavoA®TS (To POoPTio) cuvdEeTon PETOED 0KpodekT®OV A Ko I
N B kot I H 1dom otov katovolmt) pmopel va pubuiotel amd undév
UEXPL TNV OMKN TAOT TNG TNYNG LE TN UETOKIVIION TOVL OpOUEd, TOV
ocuvoéetat 6Tov akpodékt I

R




ANAAYZH HAEKTPIKQN KYKAQMATQON

5.2.2. Avpétng Taong o€ Kevi Asrtovpyia (yopig poptio)

2toug akpodékteg B kat I' tov drapétn tdong dev €xel cuvoebel ka-
TAVOAOTIG (POoPTio), EMOUEVOC OV VTTAPYEL ATOPPOPNOT PEOLOTOC,
Yyua 5.2. H Aertovpyia yopig @optio T0V dapétn téong ovopdle-
T AgrTovpyia Kevoy gopTtiov.

__R .
? R,+R,

H tdon kevng Aertovpyiog ivor avédioyn tov Adyov tng avtictaong
R, ko1 ng odikng avtictaong (R, +R,) kot g oAkng taong U.

Zymua 5.2. Atapé€ng téong ywpic eoptio
5.2.3. Aumpétng tdong og Aertovpyia pe goptio

O1av otovg akpodékteg B kot I' tov dapétn thong cuvoebei Evag
KotavaA®Ttg (eoptio), o omoiog amoppoPdel pevpa, TOTE EYOVUE TN
Aertovpyia pe goptio TOL SlaPETN TAONC, Zynua 5.3.

H mopddinin cdvdeon tov aviictdoewv R, koi R, pewdver v
1600VVON] OVTIOTAG TOV OLOLPETY) TAGNG GE ALTOVPYi e pOPTio
GLYKPITIKA LE TNV 16030vaun avtiotaon g i0tag dtdtaéng otnv Agt-
tovpyia kevol poptiov. Katd cuvéneia, To peopo Tov amroppoPasl 1o
@optio amd v Ny avédvetar.
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Zyuo 5.3. Atoupétng Téong ce Asttovpyia e PopTio

_
: R1+R2L
omov: R, = R, R,
R,+R,

H tdon U, eivar yaunidtepn amd v avtictoyn téon U, otny nepi-
TTMOCT] KEVOL POPTIOL.

Hopaderypa 1

O Supéng taong tov Zynuatog 5.3. &xel R =10Q, R =5 Q, U=30V.
YroAoyiote Vv 1don o€ kKevn Agttovpyia, (peta&h tov dpopéa — KOW-
Bog I' — ko Tov kO6pPov B).

Avon:

R
u, :_y=—22 __3pv=10v
R,+R,  5Q+10Q

MMopaderypa 2

O dwupétng tdong tov Zynuatog 5.3 £xer R =10Q, R =5Q, U=30V
ka1 Tpo@odotel poptio R =5Q. Ymoloyiote v téon oto goptio R, .
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Avon:

_R,R, _5Q:5Q

" =2,5Q
R,+R,  10Q

Ry yo_ 250

= = .30V =6V
R+R,  25Q+10Q

Hoapdaderypa 3

O Swupéng tdong Tov Tyfuatog 5.4 £yl R =60 Q, R,=40 Q, R =80
Q ko U=300 V. Yrnohoyiote Vv tdomn €600V HETOED TOV OKPOJEKTAOV:
a) A-B, B) B-I,, y) I'-A, 9) A-T; €) B-A ka1 ot) A-A, og oAt Kot o€ mo-
60070 NG TaoNS TpoPodoaciog U.

Syquoe 5.4, Atoupétng téong pe duvoTotnTa Topoyns 6L EMIES®V TAOTG

Avon:

a)U,, = Ry -U= 00 -300V =100V, 1 33%
R, +R,+R, 180Q2

B) Uy R, U 400 -300V= 66,7V 1 22,2%

"R,+R,+R,  180Q
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M) U, =—Ra =892 a0y =133,3v 1 44,4%
R,+R,+R, ~ 180Q

5 U, =Tt Ry 10092 50y, 1667V 4 55,5%
R,+R,+R, ~ 180Q

e U, =—RetRa ;1200 500 o00v 4 66,7%
R,+R,+R, ~ 180Q

o1) U,, = Re TRy 1808 500 300w 4 100%
R,+R,+R, 1800

To mapddetypa avtd pog deiyvel TG LITOPOVLE VO TOPEYOVLE TAGELG
OLOLPOPETIKMV TIUMV, OTAV EYOLE pio TyN He otabepn Tdon.

Mopaderypa 4

To motevoldpeTpo T0L

omneipec, kol cvvosetal og taon 30V. Ynoloyiote o€ mowo apOuod onei-
pov mpénel va Ppicketar o dpopéag, date 1 Taon £600v va givar 10V.

dtopétn Taons Tov oynuatog 5.2 éxet 300

Avon:

YroAoyilovpe TpdTa TNV TAOT) TOL AVAAOYEL GE pio GTEipaL.

300 OMEIPEG vveevveeeereeeireans 30V
1 OMEIPOL..ceereeeieeeieeeiee e X
Xe ﬂ =0,1V/oneipa
300

211 ovvéyeto voAoyilovpe Tov apBid TOV GTEPOV.
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10V

N=—————=100 omneipeg
0,1V / omeipa

5.2.4. Avmpétng pedpatog

Otav og éva kKdkAoua ypetdletal va petafdriiovpe to pedua, TOTE
YPNOLOTOLOVUE TOV OLULPETT PEVRATOG 1] KATAVEUNTY] PEVRATOC.

H ocvokevn mov Asttovpyel oG dtopétng pevLOTog ival 0 poocTd-
™mc. ¢ Yv®wotd, 0 poOGTATNG £lvol TAPOUOLOG LLE TO TOTEVGLOUETPO
ne Vv povn dtaupopd 6Tt To KAt akpo B eival elevBepo, Zynua 5.5.
O poootatng £xel dvo otabepovg akpodéktes A kol B kot éva kivntd
axpodéktn A (dpopéa). H petakivnon tov dpopéa A aAralel v avti-
GTOOT), TOV €ivol GUVOEDEUEVT] GTO KOKAMMLO, e CLUVETELD VO AAAGCEL
TO pELLAL.

Zymua 5.5. Atnp€ng pevpatog

To onuelo emaeng I' tov dpopéa pe v avtictaon R mpocdiopilet
dvo TpfuoTe avTIoTace®y, TNV R, kon v R..

R=R +R,

* O dpopéng otn BEon A onpaiverl BpayvkukAopo g avtiotaong R
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* Otav o dpopéag etvar otn Béon I 1oydet Ot

by

Rl

* Otav o dpopéag etvar otn 0éon B 1oyvet Ot

U U

IO: = —
R,+R, R

L, _R,+R, _R

H petafolr tov pedpatog I, eivar aviiotpé@mg avaioyn pe to péye-
0og ¢ avtictaong R, mov mopeuPaiietor 6to KhKA®pa.

AAN Topodroyn) Tov dtoup€n pedOTog etvae 1) xpriomn 600 avTioTd-
cewv R, kot R, ovvoedepévov nopdiinia. To cuvoikd peduo I wov
€10épYETaLl 6TO0 KOKA®UO dtopolpdletor HETOED TV 000 OVTICTACE®DY

oe [, xou I, Zynua 5.6.

Zymuo 5.6. Atoupétng pedoTog e d00 ToPAAANAESG OVTIGTAGELG
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H yevikn oyéon eiva:

R

| =—
X
R X
omov, 1_eivar 1o kataveunpévo pedpa mov mpémet va vroroyicovpe, R
M OUIKT aVTioTOON TOV KAGOOL OV 81()Epp88wt am6 o e %x kot R
1 GUVOAIKY MUIKY OVTIGTOOT] TOV KUKADUATOS TOV SLOUPETT PEVILOTOG.

[Tapatnpodpe Ot1, 660 pikpdtepn givor n Tiun piog avtictaons, 1060
LeYOAVTEPO Elvar TO dlepOUEVO pEdLLAL.

To owepydpevo amd kaOe avriotaon pevpo €ival avTIOTPOP®G
OVALOYO ME TNV TIUN TG OVTIOTAONG.

Hapaosypa 1

Avo avtiotaoelg R;=20Q kot R,=80Q cvvdcovtan mapdiinia ce
mmy" taong U=100V kot oynuotifouv éva dtap€tn pevpiatog, Ty
5.6. Yroloyiote ta peopota I, kot I, 6toug KAGS0UG TOL Sroupétn ped-
LLOLTOG.

Avon:

H enilvon tov kukAdpatog pmopel va yivet pe 600 TpoOToLs, o1 0moi-
01 0{vovTou 6T GLVEXELOL:

o) e TN ¥pnon Tov vopwv tov Qu kot tov Kipkoe
B) e Tov kavdva Tov dtoupétn pEOUOTOG

a) To cuvoliko pedpa I givar To dbpoiopa twv 6vo peopdtov I, kot I
(1og vopoc tov Kipkwo):
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I=I+1

To pedpa otV k4B avtictoon vworoyileTat pe TO VOUO ToL Qp:
[,=U/R;=100V/20Q=5A
L=U/R,=100V/80Q=1,25A

EnaAnOevon:
Xoppova pe tov NPK:
[=L+L

I=UR +U/R,
1=100V/20Q+100V/80Q=5A+1,25A=6,25A

B) YmoroyiCovpe to pedua I, otnv avtictaon R, 6nwg og éva dtonpén
pPEVUOTOC:

=R, ‘/(R+R))

To pebdpa I vroroyiCeton pe o vopo tov Qu. Ot 6vo avtictdoeg R;
ko R, eivan cvvdedepéveg mopdiinia:

R=R,‘R/(R;+R,)=20Q-80€/(20Q2+80€2)=16£2
[=U/R=100V/16Q2=6,25A
[,=80Q2-6,25A/(20Q+80Q2)=5A
L=20Q-6,25A/(20Q2+80Q)=1,25A

O Mdyog Tov pevuatog I Tpog to cuvorikd pedpa I givor:
L/1=5A/6,25A=0.8

O Aoyog twv peoudtov I, kot I, 1codtan pe tov Adyo g avtictaong
R, mpog 10 dOpoiopa tov aviictdoswv R R

R,/(R,+R,)=80Q/(20Q+8002)=0.8
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5.3. KYKAQMATATE®YPAX
5.3.1. I'¢pvpa Wheatstone

"Eva xoxkhopa, 6mmg avtd tov Zynuatog 5.7., anoteiel KOKAopO, yé-
ovpac. H didtaén avtn ypnoyonoteital yio v axpiPn nétpnon tov
avtiotdoewv kol ovopaletor yépupa Wheatstone.

O1 6vo avtictdoeig R, kar R, amotehovv éva Sraupétn g taong U,
opoing ot avtiotdoels R, kot R, anotedodv éva 6g0Tepo S1oupétn g
téong U.

Otav o dronpég tdong R -R, drapei thv téion tg myng pe my oo
avooyio 6meg o dtopémg tong R-R, tote petald tov onueiov B
Kot A n dapopd duvoptkod 1 1 tdon eivon undevikn. Tote Eyovpie meTo-
YEL TO oNUEL0 PNOEVIGROD TG YEPLPOG.

B
U U
1 2
R, R,
\Y
A Tr
R
R, R,
U, U, I
A
-+
U

Zyuoe 5.7. 'épvpo Wheatstone
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H avtictaon R og oepd pe to fOATOUETPO ¥PNOLLOTOLEITOL VIO THV
avEnon N v pelwon g evasnciog Tov KUKADUATOG.

To PBoAtdueTpo cuvoéetor PeTald TV akpodektdv B kot A yio va
TPOGOLOPIGOVLE TO ONUEID UNOEVIGHOV TG TAoNg (Tng dopopdg dv-
VORIKOD HETOED TV 0VO avTdV onpeinv). To Khkioua yépupag etvor
o€ 1ooppomia, 6Tav 1 dtymdviog BA dev dappéetan and pedpa. Tote o
AOYOC TV OVTIOTAGEMY GTOVG dVO OLUPETEG TAONG lvan 10106,

[Ipocoyn:

H ocuvOnim avtiotdOpiong pog yéeupag tkovomoteital, 0tav omd
dlyovia avtiotaon g Yéeupag dgv mepvael pevpo. Tote Bewpodpe
OTL dev vIhpyEL 0 aywyog B-A ko, og omotéAEG LA, TO KOKAMO OTO-
teleiton amd 0VO TaPAAANAOLG KAAOOVE: 6TOV TP®MTO KAGOo A-B-T" ot
avtiotaoelg etvor N R, og oepd pe my R, kot 6tov 6g0tepo KAGGO
A-A-T'n R, givar o€ ogipd pe v R,

Ol y€QupEG YPNOUYLOTOLOVVTOL Y10 LETPTCELS OVTIGTACEWMV, OTAV YVE®-
pilovpe ta tpio otoyeion kot {NTAE VO TPOGOOPIGOVUE TO TETAPTO
(dyvowoto) otoryeio. N'evikdTEPO YPNOYLOTOIOVVTOL Y10 LETPNGELS AA-
AOV AYVOGTOV GTOLEIOV TOV KUKA®UATOV, OTMOG TUKVOTES Kot Tvid.

O yeviKOg Kavovog 1ooppomiag piog YEQupag sivar:
o) E£IGMVOLLE TOV AGYO TV AVTIGTAGE®V OO V0 YEITOVIKOVG KAASOLG

R, _R;

== KOt
R, R,

B) e€lomvovpe Tov AOY0 TV TAGEMV amd dV0 YEITOVIKOVS KAGOOVG

ERas
u, U,

"Evag dALog amhdg tpomoc yio va Bupopacte v e&icwon 1coppo-
miog TG YEeupag elvat:
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o) €EICMOVOVLE TO YIVOUEVO T®V OVO OVTIGTAGE®V OO TOLG AVTIOETOVG
KAAOOVG

R,'R,=R R,

B) e&iodvoupe o YIvOUEVO TV dVO TACEWV OO TOLG AVTIOETOVG KAA-
dovg

U, -U=U0,U,
Hopaoerypa 1

H yépupa pétpnong tov oynuatog 5.7 £xel Tig aviiotaoels: R,=8L,
R,=5Q, R, =10Q ka1 dyvwotn v avtictaon R,. Yrohoyiote v dyve-
ot avtictoon R,.

AdYon:

3

5
R2 4

_R,-R, _8Q-5Q _
'R, 10Q

)

4Q

[Tapamnpodpe 6TL Yo TOV TPOGOOPIGUS TNG AYVMOOTNG AVTIGTOONG
R, apkel va yvopilovpe vy tiun mg avtictoong R, kot 7o Adyo tov
avtiotdoewv R, kot R,. To arotélecpa pétpnong mg R, eivon avelap-
7o amd TNV TAoN TG TNYNG KOOMG 0 AGY0G TV TTOGEWV TACTG GTOVG
KAGOOVE TG YEQLPAG TAPAUEVEL GTAOEPOC.

Yndpyer axopn pio rapariayn s yéeupas Wheatstone: ot o000
avtiotaoeig R, kat R, umopovv va avtikotactadodv and évo motevelod-
LETPO 1 pLOGTIKY avTioTaoT, 1| O £vo Lakph KOADSLO ExovTag Eva
dpopéa mov petakveital, ynua S5.8.

[No v avénon ¢ akpifelog g yYépupoag otn B€on soppomiog
cuvoéetar avti fortopéTpov, yarPavopetpo I, Zynua 5.9. To yorPavo-
uetpo givon evaicOnto oe pevpa g TédEng Tov pA.
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B
Ul U2
R, v R,
A A r
R, R,
U, U, I
-+
U

Symuo 5.8. I'épupo Wheatstone [1e TOTEVGIOUETPO 1) KAADOLO Kol SPOUED,
TOVL PETOKLVEITOL

B
Rl RZ
A r
r
R, R, T I
A
-+
U

Zynpa 5.9. I'épupa Wheatstone pie yolBoavoperpo
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5.3.2. T'¢pvpa Murray

H yépvpa Murray eivar pa epappoyn g yépvpog Wheatstone ko
YAPNOCILOTOLEITOL Y10 TNV UETPNON ATOCTOCNG COPAAUATOS EVOC KAA®OT-
ov, Xynfua 5.10.

A A
R [Ipdohetog
1 ’
aywyog
B
r
Ayoydg pe
R, R, A R, GOAALLL
r L, 2L-L,

Zymua 5.10 I'épupa Murray

I'pagpovpe v cuvOnKn 16oppomiag e YEpupag Tov Zynuatog 5.10,
OOV TO GLVOMKO PNKOG TOVL KoAmdiov eivan L, to dyvewoto ototyeio
gtvon To pfikog L oty 6€on g avtictaong R, kot Gpa n avtictaon
R=2-L-L

R,‘R=R ‘R,

R,'L=R,(2:'L-L)

(R+R,)'L =2-L-R,

L=2-L-R/(R+R,)
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Hopdoerypa 1.

Ymnoloyiote TNV omdGTOGT TOV GNUEIOL OPPONG OO TNV APy KoL-
Awdiov pnkovg 4000 m, 6tav KOTd TNV 1G0PPOTIO TNG YEPLPOG TPOKV-
ntovv R =50 Q xou R, =200 Q.

Avon:
I'papovpe v cuvONKN 1ooppomiag Tng YEPLpag Tov Zynuatog 5.10,
OOV TO GLVOMKO PNKOg ToL KaAlmdiov givor L=4000 m, to dyvwoto

otorelo etvar to unrog L, oty 0éon g avtictaong R, kot dpa n
avtiotoon R =2-L-L,

R L=R(2'L-L)
2009Q-L,=500-(2:4000-L,)

L, =8000m-500/(200Q+502)=1600m

5.4. ANAKE®AAAIQXH

1. O dpétng tdone n 0TS AAMMDS OVOLALETOL O KOTAVEUNTNE TACNG
YPNOCILOTOLEITAL Y10 TNV TOPOYT O0POPWV EMTES®V TAONG OO pLioL
dedopévn myn otabepng Taong.

2. O dupétng pedUATOG N O KOTAVEUNTNG PEVUATOG YPTCLULOTTOLEITOL
YL TNV TOPOYN S1POPOV YOUUNAOTEP®V EMTEOWDV EVTAOTG PEVLLOL-
T0G and €va otafepd pevLaL.

3. H yépvpa Wheatstone ypnciponoleitol yio tnv Hétpnon He okpi-
Bela tov opkov aviiotdoewv. Exiong, umopet va ypnoipomoin el
YO TV LETPTOT TUKVAOTAOV KoL TNVIMV.

4. M epapuoyn g véovpag Wheatstone eivor 1 yépupa Murray
pe v omoia pumopoVUE v aviyveOGOVE TO GNUEID COAALATOG
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o€ KoAddo. Idaitepa ypnoun ivar yio vrdyeld KOADOIO PEYE-
Aov pnkovg, 6mov dev yvopilovpe 10 onueio g PAAPNS Kot yio
70 omoio £yovpe mpdSPacn LOVO GTOVG AKPOSEKTES (GTO AKPO TOV
KoA®Oiov).

5.5. EPQTHXEIX KAl AXKHXEIX [TPOX AYXH

1. Xto 1po@odoTiKod Tov ynuatog 5.4 Tt emidpaocn Oa £xel n oAdoyn
g Tdong Tpopodocioc oe U=220V.

2. Amo tovg téooepig akpodéktec A, B, I, A tov Zynuatog 5.4 06hov-
ue va BydAovpe Toug KATAAANAOVS 0KPOJEKTEG GTO KOLTL TNG OldTa-
&ne, wote va pmopet va xpnoyonombel og Tpopodotikd yia €1 TACELG.
2xed140TE TO NAEKTPIKO SIAYPOLLO KO TPOCHESTE TIG TIVOKIOEG E TIC
TIWEG TOV TAGEMV 0€ BOAT KOl GE TOGOGTO, e AHEOVGO GEPA.

Amdvinon: 66,7V-22%, 100V-33%, 133,3V-44%, 166,7V-55%,
200V-66%, 300V-100%.

3. YmoAoyiote Tig avTIoTAGELS GE GEPA Yo Eva dStoupétn Téong Omwg
avTdg TOV ZyNuatog 5.4, o onoiog va wapdyel Taon petald 100V kot
200V og Pruata tov 20V, o6tav tpopodotndei amd mnyn 200V.

Amndavinon: 10Q, 10Q, 10Q, 10€2, 10€2, 50€2.

4. ZyedldoTe T0 NAEKTPIKO SIAYPOIO KOl TPOGOESTE TIG TIVOKIOES LLE
TIC TIHEG TV TAGEWV G€ BOAT Kol G€ TOGOOTO, e ADEOVOO. GELPA, DOTE
T0 KOKA®pO TG Aoknong 3 va yivel Tpo@odoTiko Téomg.

5. "Evag katoveunmg taong (dtop€tng taong) amotereiton and t€o-
GEPLS OUOLEG OVTIOTAGELG LVOEdENEVEG o€ oelpd. H mtmdon tdong oe
KkéOe avtictaon ivor SOV. [Tow etvoun n téion mwov epapuodleTon amd v
Y1 6ToV SlopéTr TAoNGS;

Amdvinon: 200V.
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6. 'Evog dtopéng tdong amotereiton omd TPEIS OVTIGTACELS GLVOEDE-
néveg oe oepd R =500Q2, R,=700Q2, R,=300€2 ko1 tpopodoteitar and
mmy" téong 150V. Yroloyiote v ttddon Tdong oty ke avtictoon
ue v yevikn e&iomon tov dlonpétn TaonG.

Amdvinon: 50V, 70V, 30V.

7. "Evag dtoupétnc pedotog amoTeAEITOL amd TPELS AVIIGTAGELS GUV-
dedepéveg mapdiinia R =100, R =20Q, R,=25Q. To cvuvolkd pedua
gtvan 2A. Ynoloyiote 10 pedpo otnv kébe avtictoon.

Amdavinon: 1,05A, 0,53A, 0,42A

8. H yépupa tov Zynuatog 5.7 éxel dyvootn v avtictacn R,. Ot
VTOAOUTEG TPELS GVTIGTACELS Kol 1 Thon g myng eivar R =109,
R,=15Q, R =1,5Q, U=20V. Yrokoyicte Tnv avtictacn R, kot 1o pedua
OV OTOPPOPAEL 1 YEQPLPA ATTO TNV TTNYT TAGNC.

Andvinon: 1Q, 3A.

9. H yépvpa tov Zynuatog 5.8 amoteAeitar and to. akOA0LO GTOL-
xelo: v avtiotaon R,=20€, v avtictoon R, ayvoot kot and £va
ayoyo unkovg 10 pérpa. H wooppomio tng yépupag metvyaiveton ota
2,5 pétpa anod apiotepd. Yrnoroyiote v dyvwot avtictoon R,

Amndvinon: 60Q.

10. Eravaidfete Tv doknon 9 kot vwoAoyiote v Ayvmaotn avtioTto-
on R, av n icopponia emrvyydverol oto 5 uéTpa and apioTepd.

Amdvinon: 20Q.
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6.1. EIXAT'QI'H

H n\extpikn| evépyela mopdyetal o€ peyaAn KAk omd NAEKTPIKES
YEVVITPLEG, O1 OTLOIEG TPOPOSOTOVV Ta HIKTVO TOAEWMV KOl GTT) GLVEYELN
OLEC TIC PLOPNYOVIKES KOl OIKIOKEG EYKOTAGTAGELC.

Mo ™ Asrtovpyion OU®G TOV GOPNTOV NAEKTPIKOV GLOKELMV, 1|
OVTOVOL®V EYKATACTACE®V, 1 Y10 KOTAGTOGN 0VAYKNG, YPTOLUOTOL-
o0VTOL HUKPEG TNYEC NAEKTPIKNG EVEPYELNS, OTMG gival ol pmatapiec.
[Tapadeiypato cuoKev®V TOL AglToLPYOVV e umatopieg umopoHv va
avaPepBOLY TOALA OT®G To. POAGYLA, OL aPLOLOUNYAVES, Ol NAEKTPOVL-
KOl VTOAOYIOTEG, TO POPNTA POOIOKOAGETOPMOVO, TO TNAEXEPIOTI|PLL, TO
Kivnté ThNAEpmva, To Toyvidla, K.o.

>uvn0mg o1 pmotapieg LETATPETOVY TNV YMNUIKT EVEPYELN GE NAEKTPL-
k1. Yapyoovv Opmg kot GAAOL TPOTTOL TOPay®YNG NAEKTPIKNG EVEPYELOGS
OTMC:

* TO MAOKA oTotyela 1] @OTOROATAIKE GTOLYEIDL TOL TOPAYOLV MAE-
KTPIKN EVEPYELD VIO TNV EMLOPAGT] TOL PMTOG,

* 10 Oeppootoryeio mapdyovv tdon, 6tav Oeppaiveton n Evoon HetaEy
V0 VOOV LETAAA®YV,

*  KOTOL0 KPLGTAAMKA DAIKA TO OToia, KAT® omd Unyavikn wieon, mo-
payovv tdon, OnAadn 10 mEeCONAEKTPIKO PAIVOLEVO.

Agdopévng ¢ omovdadTNTAG Kol TNG GLYVNG XPNOHOTOINoNS TV
TNYOV QVTOV cLveYoLS Taong Ba eetdoove ot cuvéE el TN SLVITO-
TNTa GUVOESTG TOVG GE GEPA 1) TOPAAANAQ 1) UKTA, £TCL DGTE VO LITO-
pet va emtevyBel o avaykaiog yio kdbe epappoyn GLVOLAGUOC TAGEMV.

Ot my€g Taonc cuvdéovtal 6€ GePE 1 TAPAAANA Yl vor emiTevyDel
peyoAvtepn téon 1 pHeyaAdTEPO pevua, avtictorya. Eniong, umopet va
TOPOVGLOGOEL VALK YPNOLUOTOINGNG TG LKTNG cLVOESNS (cVvOETN
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GLVOEDT) TV TNYDV GLVEYOVS PEOULATOS, MOTE VO TPOPOSOTOVV LEYOL-
A0TEPN TAGT KOt LEYOADTEPO PEVLLA TAVTOYPOVOL.

6.2. XYNAEXH ITHI'QN XE XEIPA
H cvdeon o€ oepd 1pidv mnydv tdong tapovsidletor oto Zynuo 6.1.
211 6VVOEGHOAOYIN GE GEPE TOV TN YDV TAONG 0L TAoES 0.0poilo-

VTOL, 0l E6OTEPIKES UVTIOTAGELS 00poilovTal Kol péca amé OLES TIG
nyég péer To 1610 peopa.

U=U,+U,+U,

R=R +R +R,
6mov U eivor  ovvohkt| taon, U, U,, U, eivar o empuepouvg ta.o€ls

K@Oe Mg, R eivar n cuvokikh ecotepikn avtiotaon kot R, R, R, ot
EMUEPOVG ECMOTEPIKEG AVTIGTACELC.

Yyquoe 6.1. Zovoeon e GEPA TPLOV UTOTOPLOV
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Lpogoyn:
210 aOVOETH TV TNYWV € GEIPA TPETEL VO, GOVOEOVTaL 0 BeTiKOS TOAOS
NG UIOG TNYHS UE TOV OPVHTIKO TOAO THG EXOUEVHS, ONAaon o1 Otikol Kal
01 apPVNTIKOL TOAOL TPETEL VO EVAALGTOOVTAL.
MHopdaderypa 1

‘Ecto 611 Yo 10 kOKAopa tov oynuotog 6.1. mov anoteAeitonl amd
TPELG OUOLEG UmaTapieg cLVOEDEUEVEG GE GEPE, Exovpe Ta. okOAovHa
dedopéva: taoelg pratapidv U =U =U =12V kot e00tepIkes avTioTd-
oglg unotapwv R=R =R =1Q. Ynohoyicte v 1c0d0voun taon Kat
TNV 16030V ECOTEPIKN AVTIGTACN TNG GLGTOLYIOG.

Avon:

211 cLvOEGHOLOYI GE GEPE TOV TNYDOV TAoNS 01 Taoelg abfpoilovtan
Kol 01 E0mTEPIKES avTioTdoelg afpoilovrat. Erouévamg,

U=U,+U,+U,=3-U=3-12V=36V

R=R +R +R ,=3-R =3-1Q=3Q

apa: U=36V ka1 R=3Q
MHopaoerypa 2

Téooepic 6poleg pmatapieg oe PopNTO PASIOKAGETOPMVO £XOVV NAE-
KTpeyepTIKY Suvaun 1,5V kot ecotepic avtiotaon R,;=0,2Q n ke
urotopio. Ot pratapiec cuvoéovtar o€ oelpd, Zynua 6.2. Yroloyiote:
L) TNV TAGT KEVOL QoPTion Kat ) TNV 16030V ECOTEPIKT| AVTIGTACT.
Avon:
a) U=4-U =4-1,5V=6V

B) R_=4-R =4-0,2Q0= 0,80
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B -

Yymua 6.2. X0vdeon o€ GEPd TECCAPMV UTOTAPLDY

MHopaderypa 3

H 610 d1dtaén tpo@oddtnong tov Zynuatog 6.2 cuvoéetal oe avti-
otaomn eoptiov R=9,2Q. Yrmoloyiote: o) TV TAGN GTOVS OKPOOEKTES
OV POopTiov, ) TO PEVIO GTO POPTIO KOt Y) TO PELLA BPOYVKOIKAMGNG
™G cvoTtotyiog.
Avon:
a) U, ,=R/(R+R )-U=9,2Q-6V/(9,2Q+0,8Q)=5,52V
B) IFU/(R+R )=6V/(9,2Q+0,80Q)=0,6A
) I, =U/R _=6V/0,8Q=7,5A

Otav 10 poptio PpayvkukAmBel (amd atdynpo 1 ard PAEPN) to pev-
po. Bpoayvkdkimong eivor woAd vynAd. Xto moapddstypo avtd eivar:
7,5A/0,6A=12,5 dmAaon 12,5 opéc vynAdTEPO TOV OVOUACTIKOD PEV-

LLOLTOG.

Llpogoyn:

2e OTOL00NTOTE PPoyyDKOKAMUO UI0G TNYNS NAEKTPIKNG TAOHS ovufol-
VEL TO POLVOUEVO THS 0OENTNS TOV PELUATOS T DYNAG emtimeda. To paivo-
HEVO aVTO UTTOPET VO, VIVEL ETIKIVODVO VIO TV THYH TOOHG.
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Emiong emkivéuvo givar 1o BpayukOKA®0 G€ OTO100NTOTE NAEKTPL-
KO KOKA®UO KO LTOPEL VoL 00N YNOEL GTNV KATAGTPOPT] TOV KUKAMLLOL-
T0¢, 1 TS TYNS. Edv onpiovpyndei éva Bpoyvioxiopa, tote Tpénet
Vo VITapPYEL N SVVATOTNTA TNG AMOGVVOESTG TOV KUKAMUATOG OO TV
YN, dote va dtokomel To pedpa. [ to Adyo avtd tpofrémovtar peré
SPLYNG 6€ OAES TIC NAEKTPIKES EYKATACTACELS. e avtifetn nepinto-
o1, 0TOV 1) EYKATAGTOOT TOPAUEIVEL Y10 LEYAAO XPOVIKO S1AGTNLA VIO
TAOT KO Le VYNAO pevpa, Tote 1 Oeppotnta mov mapdyetal (RI?) wmo-
pel va TpoKaAEGEL TVPKAYLEL.

Mopaderypa 4

M avtictaon 52Q cuvdéetar 6e Ty TAGNG TOV amoTeEAEiTAL O
n opown otoryeia, To kaOe Eva pe miektpeyeptikny dvvaun 1,5V ko
gowtepkn avtiotaon 0,2Q, Xyfua 6.3. Yroloyiote: o) moco ctoryeio
ypealoviar dote N avtiotaon vo dappéeTar and pevpa 1A, B) v
TAOT GTOVLG OKPOOEKTEG TNG AVTIGTAONG KOt ¥) TNV TAo™M TNG 16000V
KNG mMynG.

B -

Yymua 6.3. X0vdeon o€ oelpd n OLOI®V GTOLYXEI®V
Avon:
a) U=S(R+R )1

Otav cuvdebovv og oelpd n dpoto atoryeia, TOTE 11 GLVOAIKN Tdon U
KOl ] GUVOAIKT] ECMOTEPIKT OVTIGTAOT) Elva:
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U=1,5n
R =0,2'n
Ao T1g Tapandve oyéoelg fpiokovpe Ot
1,5-nV=(52Q+0,2-nQ) 1A
1,3-nV=52V
Amo v tedevtaio oxéon vroloyilovpe tov apBud TV oot eimv:
n=40 ctoryeia
B) U,,=R-I=52Q-1A=52V

v) U=40-1,5V=60V

6.3. IAPAAAHAH XYNAEXH TQN ITHI'QN

H mopdAinin cvvoeon Tpiodv mnydv 1adong TapovctdleTon 6To Xym-
po 6.4.

2NV TapAAANAN GOVOEGT TOV TNYDV TAOTG T pELLOTO KAOE TNYNC
afpoilovrorl kol 01 EcMTEPIKES ay@yoTnTeg Kbe myng abpoilovral.
Ot tdoelc Kevig AEITOVPYIOG Kol Ol ECMTEPIKES OVTIOTAGELS OADV TMV
YOV TPEMEL VoL Etvon 101€G.

U=U,=U=U,

Me 100G VOLOVG TV KUKA®UAT®V KO LE TOL GUUBOAN TOL ZYAUATOC
6.4. ypdoovpe Tig akOAovbeg oyéoels:

=1+,

G=G,+G +G,
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1 1 1 3
— 4+ — + = =" (emedn R, =R =R
Rl RZ R3 R1 ( n ' RZ 3)

R=R /3

Zyquoa 6.4, Iapddinin cbvdeon POV TNYOV TAONS
Llpogoyn:

TNV TOPAIINAN GOVOETH TV THYWV TAOHS TPETEL VA GOVOEOVTAL OLO0L O1
Oetirol wolot puetold Tovg Kar 0ot o1 apvyTiKol TOAOL UETOLD TOVG.

Llpogoyn:

Eav o1 taoeic kevig lettovpyias kou 01 E0OTEPIKES AVTIOTAOEIS TWV TN~
Y@V, TOL GOVOEOVTOL TOPGALNAa, €V Elval I0IES, TOTE guPavIloVTal peD-
nata avtiotaOuions Tpog TG TNYES UE XOUNAOTEPY TAOH, UE ATOTEAEGUO.
0 UELON TOV YPOvov (WHS TV TNYOV, THY KOTOGTPOPH TOVG 1 OKOUO.
K1 v EKPNEN KATOIWY OO ODTEG.
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INo va amogevybet To emkivouvo owtd Pavopevo, o€ oelpd e kabe
YN TAoNG GLVOEETOL Ml 61000G, (MAEKTPOVIKO May®mYd ctoyeio)
MOOTE VO UMV ETTPETEL TNV OVTIGTPOPT] TNG POPAS TOV PEVUOTOC,.
Moapaderypa 1

‘Eotow 61t yuu 10 oynua 6.4. éyovpe to akolovbo oOcdopéva:
U =U=U=12V, I =L=[.=5A xar R =R =R,=1Q. Yroroyicte: a) TV
1Godvvaun Tyn téong, B) TNV 160dVVAUN ECOTEPIKT] OVTIGTACT) KO )
TO GLVOMKO PEVLLAL.

Avon:

a) U=U=U=U=12V,

B) R=R,/3=1€/3=0,33Q.

y) FL AL+ =5A+5A+5A=15A
Mopdaoerypa 2

Téooepig dpoteg pratapieg cvvodovion mapdAinia. H kdOe pmota-
pila &yel nhektpeyeptikn dvvaun 1,5V kot ecmtepkn ®UKY avtictaon
0,2Q. Ot pratapieg Tpo@odoTOVV £va GopTio Le avtiotaon S, Zyfiua
6.5. Yroloyiote o) T0 pedua 6to Qoptio, B) 10 pedua otnv kdbe pma-
Tapio Kot y) TV Tédon 6toug akpodéktec A Kot B.

AdYon:
a) R_=R /4=0,2Q/4=0,05Q
I=U, /(R+R )=1,5V/(5+0,05)Q= 1,5V/5,050=0,297A

B) 1=1/4=0,297A/4=0,074A

y) U,,=U-R[=1,5V-0,2Q-0,074A=1,48V
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yqua 6.5. Iapddinin cbvoeon TEGGAPOV TNYDV TOONG
[Toapatnpodpe Ot

X710 KeVO QopTio (yopic Tnv avrictaon R), 6tav 1o pevpa I givar
UNoév, 1] Tao1n 6TOVS OKPOIEKTES A KoL B gival idwa pe TNV nhektpe-
YEPTIKT dUvauN TNG PTATOPLOG.

O1av ovvdebel | avtictoon, onladr| 6€ Aertovpyia pe optio, TOTE
1N Td61 6TOVG GKPOSEKTEG TOV POPTiOL peEI®@vETAL. AvTd opeileTan
GTNV TTOGN TAGNG OTNV ECOTEPIKY| AVTIGTACT] TNG TNYTS.

MHopdaderypa 3
o v B dtdtaén tov Zyfuatog 6.5 vo vToAoyiceTe TO PEvULA

Bpoayvkdikimong. Ot mnyég eivar 101€¢ pe TIg TYEG TOL TOPAOETYHOTOG
2, (U=1,5V, R =0,2Q).
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Avon:

Bpayvkokiopo ot cvototyic Tov Tydv onpaiver 6tL 1 Téom
U, ,=0. Zopeova ue tov 20 vouo tov Kipkog ypagovue ™ oyéon:

UR I =0

6mov R eivar n 160S0VaUN E0MTEPIKN aVTioTAGN TMV TNYdV Ko I 70
pev o BpoyvKOKA®ONG.

1, =U,/R _=1,5V/0,050=30A

6.4. XYNOETH (MIKTH) XYNAEXH TQN ITHI'QN

O myég Taong pumopovv va cuvoebodv Kot oe cUVOETOVG (LUKTOVC)
GLVOLAGOVS OTTMG 6TO Xynpa 6.6.

) U N

Zyquoe 6.6. Mkt 6uvoean TV Tny®mv Tdong: 600 mapdAiniot KAadot amwd
TOVG 0moiovg 0 kaBévag £xel 6vo pmatapies.
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¥t0 oynua 6.6 &xovv cuvdebel Téooeplg Opoteg Tnyés: 6vo mYEG
GLVOEOVTOL GE GEPA KOl 0 KAGOOG TOV TPOKVMTEL GLVOEETOL TTAPAA-
Ao pe tov de0TEPO KAAOO, 0 0moiog amoTeLeiTOL AmO TIC AAAEG dVO
umatapieg oe Gepa.

ZHUPOVO LE TOVG VOLOVG TV KUKAMUAT®V Kol LLE TOVS KAVOVES GUV-
OEONG TV OVTICTAGEWMYV YPAPOLLE TIG akOA0VOES GYETELS:

U=U+U=2-U,
I=1,+1,=21,
R=R +R=2'R,

_2R,-2R, _4R? _
“ 2R, +2R, 4R,

R,

Hopaderypa 1

‘Ectm 61110 10 oyfjua 6.6. £xovue ta akdiovba dedouéva: U, =12V,
[,=5A xo1 R;=1Q. Yroloyiote: o) tnv 1c0dbvaun anyn taong, B) mv
1G0OVVULL ECMTEPIKT] AVTIGTAGT KO Y) TO GUVOMKO PEVLLAL.
Avon:
a) U=12V+12V=24V
B) R=(R +R))/2=1Q

y) IEL+,=5A+5A=10A

Hopdaderypa 2

'E&1 6poteg umatapieg pe niextpeyepticy ovvaun U, =15V kot eco-
tepct] avtiotaon R,=0,15Q cvvdéovtor oe pikt| cvvdeon (mapdiin-
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AN kat og1pd) 6T 610 LyNua 6.7 Kot Tpo@odoToHv poptio R=5,9Q.
YmoAoyiote: a) TV 1401 KEVOL PopTiov, B) T0 peda 6T0 poptio, y) TNV
TAON GTOVG AKPOOEKTES TOV POPTIOV Kol §) TO PEVLLO PPUYVKVKAWDGCTC.
Avon:
a) U =2-1,5V=3V
B) R _=R,/3+R,/3=0,15€/3+0,15€/3=0,1Q

U =IR+R )

1=3V/(5,90+0,1Q)=0,5A
v) U=R-[=5,9Q-0,5A=2,95V

8) I =U_/R _=3V/0,10=30A

U R L U R L
- + +
U R L U R L
- + +
U R L U R L
-+ + I
U
+
R

Zyquoe 6.7. Mikt) 6OvOean TNydv TAoNG: TPELS TUPAAANAES UTATAPIES
GLVOEOVTOL GE GEIPG e AALEG TPELS TAPAAANAES UTATOPIES
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6.5. ANAKEDAAAIQXH

1. Zm ohvdeon mydv o€ oelpd ot et puépovg thoelg abpoilovron kot
o1 €mi LEPOVG ECMTEPIKES OVTIOTAGELS Emiong abpoilovtail.

2. Zmv mopdAnAn cvvdeon tov mnyev abpoilovtor to emi pHEPOLGS
peopata kot afpoilovtal ot enl HEPOVG ECOTEPTIKES YO YYLOTNTEG.

3. Ilpocoyn mpénet va d00el dote va cuvdeBovV Tapdiinia pdvo mn-
v€c mov €yovv TV 1010 HEA kot v 1010 ecmtepikn avtiotaon

4. Xtmv ohvhetn cvVOEST TOV TNYDV EEUKPIPDOVOVLLE TPATO TOLES Y-
véG elvon og oepd ko moleg eivarl mopdAinia. Metd epappolovpe
TOVG KOVOVEG TNG GUVIESTG GE GEPA KOt TOPAAANALL.

6.6. A XKHXEIX ITPOX AYXH

1. H tdon Aewrrovpyiog piog pratapiog xopig eoptio (Kotavailmtn)
gtvonr 12V. Katd v ypnoponoinon g ekpoptiletor kot 1 Tdon Het-
avetarl ot 10V. Yroloyiote: o) mdoec pmotapiec yperdlovror yio va
TPoPodotnOel (o eykotdotacn mov anaitel 120V yia va Aettovpynoet
Ko B) oo etvon 1 TAON TS GLOTOLYING TV UTATOPIDOV UETA TNV EK-
@oOpTION.

Andvinon: 10 urotapieg, 100V.

2. H ovvdeoporoyio 6€ GEPA N UTATOPLOV TPOPOOOTEL avTioTOON
9,9Q. H kd0e pratapio £xet HEA 1,5V kot ecotepikn| avtiotaon 0,2Q.
YroAoyiote: o) Tdca oTolXEln TPEMEL VO cLVOEDOVV GE GEPA, DOTE TO
pevo oTNV avtiotaot va eivat 2A, B) v Tdon 6TovE aKPOOEKTES TNG
avTIGTOONG, Y) TNV TACT) TNG IGOJSVLVAUNG TNYNS KOl 8) TNV TTAGCT TAoNS
OTIC EGMOTEPIKES AVTIOTAGELG.

Amndvinon: 18 unatapieg, 19,8V, 27V, 7,2V.
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3. Téooepig Opoteg myég pe ent pépoug tdom 9V kot ecmtepikn avti-
otaon 1Q cvvdéovion TapaAinia kot Tpo@odoTovy amd 0,5A 1 kdde
uio 010 Poptio. YToroyioTe: o) TV 16000V TNy Taong, ) TV 160-
dvvaun E0OTEPIKN AVTIGTAON KOl Y) TO GUVOAIKO PEVLLOL.

Amdavinon: 9V, 0,25Q, 2A.
4. Ymoloyiote 10 pedpa BpoyukdkAmong s dtdtaéng g doknong 3.
Amdvinon: 36A.

5. "Eva potoPoitaikd ototyeio (nAakd otoyyeio) mapdyet tdon 1V kot
peopa 0,2A. Yrohoyiote OG0 @OTOPOATATKA GTOLXEIQ TPETEL VO GUV-
deBobv: 0) og oelPd AGTE Vo TOPAYoLV TACN G€ KATOVOA®MTH SV Kot
0,2A, B) mapdiinia dote va mapdayovv tdon 1V kot 1A kot y) pikta
wote va mopdyovy taon SV ko TA.

Amdvinon: 5 ototyeia oe oepd, S ototyeia mapdAinia, 25 otoryeia: 5
otolyelo o€ oe1pd Kot 0 KAAOOG anTOG ETAVOLAUPAVETOL KOl GLUVOEETAL
TOPAAANAL TECTEPLS POPES,.
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ANAAYZH HAEKTPIKQN KYKAQMATQN

7.1. EIXAI'QI'H
Y10 kepdAalo ovtd eEgtdlovra:

1. H mepiodog, n cuyvotnta, n Ao, 1 MUITOVIKY KAUTOAN Kot o1 Og-
HEMMOELS EELGMGELS TOV EVOAAUGGOUEVOD PEVLLOTOC.

2. H apywm @don, kabng kot 1 d1agopd pdong EVOAUCGOUEVOV [E-
veB®V, TG 010G GLYVOTNTOC.

3. H evepydg Tyun 1ov EVOALOUGGOUEVOL PELLLATOG.

4. H dswvvopotikn mopdotocn Kot n tpdcbeon eVOALAGGOUEVOV Le-
veODOV.

5. Mepkég PaciKé TPIYOVOUETPIKES YVMOGELS ATOPOITNTEG Y10 TO KE-
@dAao avtd Ba Bpeite oto [apaptua A.

To kepdiato avtd e€nyel TOSC TapdyeTOL 1 EVAALAGGOUEVT TACT) GTA
dKpo TEPLOTPEPOUEVOL PPOYOV LECH GE OUOYEVEG UOYVNTIKO TESIO,
g voAoyilovtat ot oTrypaieg TIHES 68 GUVAPTNON HE TO YPOVO, N
EPL0O0GC, 1| GLYVOTNTA, 1| PAGCT] KO 1] KUKALIKT) GLYVOTNTO TOL EVOALOG-
GOUEVOL PEVUATOG KOl TTMG 0XEO1ALOVTOL Ol KUUOTOLOPPES TACTG KOt
£VTOOMNG TOV EVOALUGGOUEVOL PEVLLOTOG.

[Mopovcidlel eniong TOC TOPICTAVOVTOL SOVUCUATIKE TO EVOALOC-
ooueva peyedn, tog mpocHETovtal Kot T vroAoyilovtol - eTAvovVToL
evaAloooopeva PLeyEn pe evepyEc TInéG Taoemv Kot evidoewv. Emiong,
TG voAoyiletatl 1 01Popd PACTC TV EVOAACTOUEVOV LEYEDDV.

7.2. APXH ITAPAI'QI'HX KAI MOP®H ENAAAAYXXOMENOY
PEYMATOX

Onwg yvopilovpe, peta&h dvo HayvnTiKOV TOA®V TOPAYETOL OULOYE-
VEC pLoryvnTikd medio.
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Av ovvdéoovpe ta dkpo evog opboydviov Bpéyov (1 mhoisiov 7
oneipag), TAevpdg unrkovs £ (oynpa 7.1), pe 6vo povopéva petald toug
petaAdikd doKTLAIdI OAicONoNC, TOV PpicKOVTAL TPOGAPUOGUEVE, GE
GEova, Kot TEPIGTPEYOLLE TO BPOY0 HEGH GE £VOL OLLOYEVES LAYV TIKO
1ed10, TOTE OVATTOGGETOL GTA AKPO TOV PPOYOL NAEKTPEYEPTIKN dVVL-
un (oxnua 7.2).

B

Zyquoe 7.1, Zvppdtivog Bpoyog (M oneipa), e LETOAMKE LOVOUEVE LETOED
TOVG SOKTLALOIO GTOL (UKPXL TOV.

pHoryvijeng

A%
A YOUTEES
/ dontuhidia
dEovag
TEQLOTOOPNC

Zymua 7.2. [eptotpe@opuevog GUPUATIVOG BPOY0G LEGH GE OLOYEVEG
poyvntikd medio, avapesa oto (gbyog mOAmv, fopeto N kot votio S povipov
payvi. Févvnon emaydpevng téong E ota dicpa tov fpodyov.
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Av cuvdécouie Eva Bodtopetpo peyding evoictnciog pésm dvo yn-
KIPAOV EQONTOUEVOV GTO, dOKTLAIdW, TOTE draffalovpue v H.E.A. €&
enayoyns E, 1 erayopevn taon, 6nwg eniong 0o ovopdleton (oyiua
7.2).

To péyebog g H.E.A, E €& enaymyng ota Akpa Tov TEPIOTPEPOLLE-
VoL e oTafepn| YoViakn TaxdtTa @ Bpdyov divetal amd T oyéon:

E=B-(v

Omov:

Méyebog | Emayouevn | ‘Evtoon [Mhevpa Taybra
téon LoV TIKNG TOV TEPLOTPOPTG

EMOYWYNG [Mousiov Bpoyov
E B ( v
Movdada
Métpnong \Y% Vs/m? m m/s

H oyéon avt) eivor o S10tdTmor Tov VOUOL NG ETOY®YNG TOV
Faraday, endvo omv onoia otnpileton n Aettovpyio TV oTPEPOUE-
VOV NAEKTPIKAOV UNYOVOV (YEVVITPLEG, KIVNTHPES ).

& OHOYEVES LayVNTIKO TEST0 VITapyEL payvnTikn pon @, 1 omoia fie-
tafdAdeTal pe TNV TEPIGTPOPT TOV Bpdyov Kot eapTtdTort amd T Yovia
¢ mov oynuatilel o Ppdyog, g mPog T SlevBVVoN TOV UAYVNTIKOV
YPOUU®DV, TOV LOyVNTIKOD TTESTOV.

Otav n yovia avty @ ivor 0° 11 180° 1 poayvntikn pon €xel Tyun
®=0, 6tav N ¢ givar 90° 1 270° n poyvnTikn pon petafaAietor petaln
€VOG PeYIoTOL Kot EAaYIoTOL Ko £xEL TN peyolvTepn Tiun ¢ ®= max.
Anradn, kaBhg TeploTpéPeTal 0 PpoOYoc, N LoyVNTIKY PO TOL eSOV
péca tov ovveywg petaBdiietal. H taydtnta pe v omoia petafdaa-
Aeton 1 poyvntikn pon| e€aptdror amd T cLYVOTNTO TEPIGTPOPNG TOV
Bpoxov (Zxfpa 7.3)
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Moryviimg

Zymua 7. 3. XopoKTnploTikég Yovies @
UeTa&l TOL TEPLGTPEPOUEVOL PPOYOL Kol
TOV LOYVNTIKOV YPOUUOV TOV TESIOV.

Xounépacpo. Otov évag Bpodyog mepiotpépetol e éva otabepd Kot
OHOYEVEG LOYVNTIKO TTedio, TOTE M poryvntikn pory @ mov tov drappéet
netafarreTal, e EMOKOAOLON GUVETELD VO ETAYETOL GTO, dikpaL TOV o
téon E.

Otav o Bpodyos oymuatiCel kKAeloTo eETEPIKO KOKA®UO, (Zynpa 7.4),
TOTE TOPATNPOVLE 6TO POPTio R, cuvdedepévo GToVE AKPOSEKTES TOV
Bpoyov, por nhektpikol pevpatog i. To MAEKTPIKO pELLLL TOL KVKAO-
@opet ato Ppoyo pmopovue va 1o dafdcovue pe Eva Told gvaichnto
Aumepopetpo (oynpa 7.5).

Ot evaAloyég TG QOPAS TNG HOYVNTIKNAG PONG TPOKOAOVY EVOAALL-
Y€G TNV ToAKOTNTO TG £maydpevng tdong E kot €161 mapdyston éva
evaAlaooopevo pevua i. H petafoln g tdong etvor nutovikn Kot
eEoptatat omd T yovia teptotpons ¢ Tov Bpoyxov. H apyr uétpnong
™G Yoviag ¢ gival o opilovtiog dovag. (oynua 7.6)
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Zyquo 7.4. KAeloto e£mtepicd KOKA®UO GUPUATIVOL TEPIGTPEPOLEVOD
Bpoyov.

Zymua 7.5. KAetoto kokhopo epioTpeOUevon fpoyov G€ OLOYEVESG
poyvnTiko medio. Iapatmpodpe kKukAopopio pedpoTog i dia Tov eEmTEPIKOD
KUKAMUOTOC.
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e=0 e=max(+) e=0 e=max(-) e

¢

yqua 7.6. Mapoywyn eVaALOGCOUEVNG TACTG € Kol EVOALIGCTOUEVNG
HoywnTikng porig @.

210 oynua 7.6 PAEmovpe:

o) Tig oprakég Béoelg g yoviog @ LeETaED TOV TEPIGTPEPOUEVOL Ppd-
YOV KOl TOV LOYVNTIKAV YPOUUDV TOV TESIOV.

B) Tig avtiotoyeg nuitovoedeic HeTAPOAES TNG YPOVIKNG HETOPOANG
NG TYWNGS TG LaryvnTikng pong @, kabwg kot tg emarydpevng taong E.

H @opd tov emayopevov evoriacodpevov pevpatog Kabopiletat
gbkola pe tn Pfondeta tov kavova Tov 6e&1od yeprod. (oynua 7.7)
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payv. tedio

P

petaxivinon
pedpo

Zymua 7.7. Kavovag 0e€100 yeptov. O avriyepog delyvet tnv kivnon
TOV TAEVPIKAOV OyOYDV TNG OMEPOG Kat, OTav KAOETA TPOG TNV TOAGUN
KaTELOVHVOVTOL Ol LAYV TIKES YPOUUES TOV TESIOV, TOTE T TEVIMUEVQ
SaKTVA OELYVOLV TN POPA TOV EXAYOUEVOL PELUATOG .

Awmotodnke 60TL N emayopevn Tdon oto Akpa Tov fpdyov 6€ omola-
onmote Tuyaia XPovikn otryun t, didetal amd T oyéon

u=2B-{-vnue

omov: u eivon N otrypaio T g emayopevng taong (oe V), B givan
M €vtaon g HOyVITIKNAG ETOYOYNS TOVL Hayvntikoy ttediov (o Vs/m?
N Tesla), £ givar T0 UKo TV TAELP®V NG omElPOg TOV KOPOLVV TIC
LLOyVNTIKEG YPOUUES TOV TTediov (G€ m) KoL v ivar 1 ToyLTNTO TTEPL-
oTPoPNG ToV Ppoyov (e m/s). O cLVTELEGTNG 2 €XEL TV £VVOLDL TOV
dv0 mAevpav G omeipag. Ot oplakég THEG AVTNG TG TAoMS U divovTat
otov mivaka 1.
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MMINAKAZX 1. MetafoAn g emayouevng Tdong Le T yovia mept-
OTPOPNG @ TOL BPOYOV MG TPOG TIG LOYVNTIKEG YPOUUUES TOL TTESTOV.
lI'ovia O¢on emmédov Tov Ty g emayopevng
[leproTpopnc Bpoyov wg mpog Thong
) oevbuvvon twv
(0} HLOY VI TIK®V VPOV u
0° Kébetog u=0
90° Hoapdariniog u=+Um
180° KéBetog u=0
270° Moapdriniog =-Um
360° KéBetog u=0

['evikd yo k6Be ypovikn otiyun n emaydpevn otrypaio tdomn otveton

amd T oyEon:

u=U_-npe

Eniong ywo v €vtaom tov pedpotog 1oydet:

i=1 npe

mov U Kol I’m eivat oL HEYLOTEG TINES TV EVOALOCCOUEVDV LEYE-
BV Ko u ko | etvor or oTrypioieg TYHEG TOVC.

H oyéon petald U_ xoi |l Sivetar amd tov vopo tov Qu:

U =R,

2nueioon. Ymapyovv Kot GALEC TEPUTTMOCELS TUPAYDYNG EVOALUGGO-
nevng téong. Avtéc ol mepmtooels Oa ddaybovv ota padnuato g
HAextpoteyviag kKo toov HAekTpik®dv pnyoavov.
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7.3 ITEPIOAOX KAI XYXNOTHTA TOY E.P.

Amnd ta Tponyoduevo TpokvmTeL 6t 1 enayouevn tdon u =U_-nue
Ko 10 emoyopevo pedpa i =1 _-npe petofdrrovror teplodikd Kot chu-
QeOVO UE TN UETOPOAN TOL NUITOHVOL Yoviag @, kabmg o Bpdyog mept-
OTPEPETOL CLVEXDG e GTADEPN TOYVTNTO TEPICTPOPT|G.

Ovoudlovpe eVOAAACTOUEVO PEVUO 1 TO TEPLOOIKA UETAPOAALOUEVO
pevLO COLP®VA [LE TO NUITOVO TG YOVIOG ¢ TEPIGTPOPNS TOL BpOYOL
®G TPOG TIG LAYVNTIKES YPOUUES TOV TESTIOV.

Ovoudlovpe eVOALAUGGOUEVT TAOT U TNV TEPLOOKA LETAPAAAOEVN
TAoT GOUPMVO LLE TO NUITOVO TNG YOVIOG @ TEPIGTPOPTS TOL BPOYOV MG
TPOG TIG LLOLYVNTIKEG YPOUUES TOV TTESTIOV.

Ievikd, yio ka0 ypovikn otryun n evailacoopuevn téon divetat amod
TNV GYEOM.

u=U_npe

Eniong, ywo ka0e ypovikn otiyun n eVOALAGGOUEVT VTOGT TOV PEV-
patog dtveton amd T oyéon:

i=1 npo

6mov: u givar n otrypaio Tun g evarlracoopevng taong, U eivoin
UEYIOTN TN TNG EVOAAAGGOUEVNG TAONG, | €ivorl 1| oTryaio Tiur Tov
gvalrlaocopevov peopatog kot | givoln péytom tun tov eveAracco-
LLEVOL PEVUATOC.

Ovopdletar mepiodog T evog evarraccouévov peyébovg (taong M
évtaong) o otabepog ypévoc T pésa otov omoio 10 EVAALUGGOUEVO
PEVLO. GUUTANPOVEL pio, TANPY evaArayn (mepiotpoen 360°), pe dAia
AOY10L 0 YPOVOG GE SEVTEPOLETTA LECH GTOV OTTO10 OAOKANPMOVETAL £VOLG
TANPNG KOKAOG LETOAPOANG TOV.
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10 oynua 7.8 BAémovpe v mepiodo T.

O ST

m

ST

=l np(wt) 3n

2n

ot

ymua 7. 8. EvoAliaccopevo pedpa kot evorlhacoopevn taon. T elvoin

mepiodog

"Exovpe pia mepiodo T, dtav o Bpdyog (omeipa) ekteAéoer o TANPN

TEPLGTPOPT] CTNV TEPIMTOCT TOV EEETACALLE.

Yta oynuato 7.2, 7.3, 7.5 kot 7.6 giyope Eva poyvntikd medio evog
HOyVITN, TO OTOi0 Topdyetal avapesa e 600 TOAOVG. LTIG TEPUTTM-
GELG TOV TO HOYVNTIKO TTESI0 ONUIOVPYEITOL ATO TEPLGGOTEPOVG LLOLYVN -
teg .. 4 morovg (M 2 Cevydpila TOAwV), 6 ToAovg (M 3 Cevydpia TOA®V)
K.AT., T0TE &yovpe pia mepiodo T o€ pion oTpoen Yo Tovg 4 TOAOLS, N
1/3 meprotpoeng tov Bpodyov yia Tovg 6 TOAOLS, AVTIGTOLYA.

Ye ypovo 1sec 10 evarlaocoodpevo pedpo copmAnpovet 1/T kdkiovc.

Ovopalovpe ouyvotnto f tov evairlaccouevov pedpotog Tov aploud
TOV KOUKA®V TOL GUUTANPOVOVTOL LECO GE EVOL OEVTEPOAETTO.
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H mepiodog kat 1 cuyvoTnTo GUVOEOVTOL LE TN GYECT:
=1/T
Tnv cvyvotnra f petpdue o 1/s | Hz (Hertz)

2V Tpaén XPMNOLOTOIOVUE KOl TOAAATAAGIO TNG LOVAOOSG HETPT-
GNG GLYVOTNTOG

Kiko xeptl: 1IKHz = 1000 Hz
Méya xeptl: 1MHz =1.000.000 Hz
Itya xeptl: 1GHz = 1.000.000.000 Hz

H Brounyavikm cuyvomnra tov evaAlaccdpevov pevpatog otnv Ev-
pomn etvar 50 Hz ko pe avty ™ cvyvotmta Bo acyoAodUacTE 6TV
HAextpoteyvia (otnv Apepikn éxovv Brounyoavikn cvyvomta f = 60Hz
Kot Lovopacikn taomn pe evepyd tyunq U = 127 V).

[Ipocoyn: Zvokevég mov KOTAGKELALOVTOL Yl YPTOT GTNV AUEPIKT|
dEV UTOPOLV VoL AEITOVPYNGOVY 610 dikTLOo TG Evpdnng ywpig tig xa-
TAAAAES HETATPOTES TV HEYEODV TAOTG Kot suyvOTTaG Tov Oal TIg
TPOPOOOTI|GOLV.

Ao ta (evyn TV TOA®V TOV PLayvnTIKOD TEdion Ko amd TV cuyvo-
ra f tov E.P vroAoyilovpe v taydtnto meptotpoenc n tov fpdyou:

n = 60-f/p otpoéc ava Aemtd 1 TAA 1 rpm.

omov p eivor o apBuodg Cevydv TOA®V Kot rpm onuaivel oto AyyAka
rotations per minute.

Yta oynpota 7.2, 7.3, 7.5 ko1 7.6, eiyope €va Lgvyog TOAmVY, ONAaoT|
éva Bopeto N kot éva votio S molo kot emopévag p = 1.
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2oppova pe o oxnfua 7.8, ato ypdévo piag tepiodov T:

* To gvaliacoodpevo péyebog, undeviletor dV0 PoPEG Kot maipvel pio
HEYLOTN Kot po EAGYLOTN TIUN.

* X210 Ypovo pong meptodov T/2 to evorraccdpevo péyebog dratnpel
™ pia amod T1g 0Vo KatevhHveelg Tov.

Hopaderypa 1

Ynoloyiote v nepiodo Tov eVOAAAGGOUEVOL pedLATOS PBropunyovi-
KNG ovyvotntag g Evponnc.

Avon:
=/T=T=Uf
T=1/50=0,02s.

Katd ™ ddpkela pog meptddov 10 eVOALAGGOUEVO PEVILOL OAOKAN-
POVEL EVa KUKAO Kol Kot’ eméktaon o€ 1s ohokAnpavel 50 weptddovg.

Hoapdaderypa 2

Me mdceG GTPOQES TO AEMTO TEPIGTPEPETOL TETPOUTOAIKT] UNYOVY|
(p=2 Cevyn mOLwV), 6Tav 1 cvuyvotnra f elvan 50 Hz.

Avon:
n=60-f/p

n = 60-50/2= 3000/2=1500 SAA (1} rpm)
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7.4. XXEAIAXH THX HMITONIKHX METABOAHX TOY E.P.

To evallaocoodpuevo pevpa (6mmg Tapovctdcdnke oty mTopdypaeo
7.2), axolovBel To vopo Tov nuitévov yoviag ¢. Avtod onuaivel 6ti ot
oTtypaieg Tipég tov kabopilovran amd Tig HeTAOAES TOV MUTOVOL TNG
yoviag @, Tov oynuatilel o TEPLoTPEPOUEVOS Bpdy0g e TNV KatebOuv-
o1 TOV LOYVNTIKOV YPOUUDV TOV TEGTOV.

‘Eotm evalacoopevn taon u=U_-nue
Brjpa 1. Zyed1élovpe kbxhro axtivag U
Bipa 2. Xopilovpe tov kOkAo o€ 12 ioa 16&a yoviag 30° (oynua 7.9)

Bipa 3. Xt mpoéktact g optlovtiag SIoUETPOV TOV KOKAOV GYedLd-
Covpe tov opilovtio déova. Xtov d&ova avtd opilovpe 12 ioa tunpata
yoviov 30° (avtd Ta onueia eivan ta 1,2,...,12).

Bijpa 4. Zta onueio ovtd pépovpe kabétoug otov oplovtio acova, ot
omoleg TEUVOLV TIG OvTioToLES TapdAANAeS TPOG TOV 0ptlovTio GEova
7OV GryovTal o TO OVTIGTOLYO OTUELR YOPIGHOV TOV KUKAOVL. Etot opi-
Covtan ta onpeia topng 17,2°,37,. . ., 127,

Bijpa 5. Evéovovpe ta onpeio Toung pe évo KOUmuAOYPOUIO Kol TPO-
KO N Nutoviky KopmdAn pe péyom tun U .

u=U_nue

Mo cvykekpléveg THES evarlaooopevov peyébovg opilouvpe ka-
TAAANAN GYedOTIKY KAIHoKa Yo Tov kdbeto dfova, m.y. lem=10V,
1em=0,05A kot yio Tov opildvtio dEova 1cm=60° 1§ 1cm=n/3rad.

Tn yovia ¢ ovopdlovpe pdon 1 yovio @dong g eVOALAGGOLEVNS
tdong. H pdon ¢, kabdc mepiotpépetal o Bpoyog, d1opKmg avEaveTat
(oymuo 7.9).
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U(volt)

12

U~ ] DE 3 6Y 8 9o 10[11] /112 ;o)
; Nl [l /i
\3‘\ /_/11 \Psc 10)/]

K

Syquoer 7.9. Xdpoaén g Ntovikig LETAPOANG EVOALUGGOUEVOD peyEBovg

H ¢@don mov avtictoyel o€ éva dgutepOLEnTO €ival 1 KUKAIKY G-
xVOTNTO O.

o= % = ¢ = o-t og axtivia 1 poipeg

H xokkn cuyvotto @ coumintel pe ™ yoviokn toyxdtnto mept-
GTPOPNG TOL Bpdyov Kot diveTor amd T GyEon:

o = 2-7t-f aktivia/devtepdiento N rad/sec
o = 2-7t/T aktivia/devtepdiento 1 rad/sec

Katd v apykn ¥povikn ctiyun mov cuvinbmg eivar kot 1 apyn g
@dong (t=0), onAadn| katd ) otrypn mov apyilovpe va mopakolovdov-
Le TO0 eVOALOGGOUEVO peva KOOMG avtd peTafdAietal, 1 @A TOV
gtvor @=0°. Katomv n edon avéavetar dtopkag, e otabepd Pruata
KOTA @ aKTIVIK v SEVTEPOLENTO. LVUVETMG, LETA Atd XPOVO t 1 PAoN
av&avel katd o-t (rad/sec).

‘Eto1, kataAnyovpe otic Oepelmoelg E16MOELS TV EVOALAGGOLLE-
VoV peyeddv tdong Kot £vtaong, Tov Hag 0ivouy T oTrypaio TY Toug
G€ CLVAPTNON UE TN PACT] TOVG.
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i=1 muot
u=U_-nuot
Mopaoerypa 1

[Towa givar 1 e€lowon 0L EVOALAGOUEVOL PEVUATOS 1, CLYVOTNTOG
f=50Hz ko1 peyiomg tyufg I =6A;

Avon:

1=1 nu(o-t) alé o =2-7-f= 2-3,14-50 =314 rad/sec
Juvenmg i = 6-mu(314-t)
Mopaderypa 2

Na vroroyicete ™ otrypoio Ty ToL EVOALAGGOUEVOL PEVUATOC 1
tov mapadetypatog 1, petd and ypévo: a) t=T/4 xon B) t=T/8 (amd v
apyn Tov xpOvov).
Avon:
a) [MopoatpdvTog TNV NUITOVIKT KOUTOAT TOV EVOAAOGGOUEVOD PED-
notog i PAémovpe 6tL og ypdvo t = T/4 n pdon eivar ot = m/2 = 90°
Apoi=1I_=6A
B) o€ xpovo t =T/8 n pdon eivar ot = - T/8
AMG T = 1/£=1/50 = 0,02sec =>t = 0,02/8 = 0,0025sec
Apo ot =2-50-3,14 rad/s-0,0025s = 0,785 rad

H ¢@don oe poipeg vroroyiletan:

{= 0,785rad-180 — 450
3,14rad
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2UVeEnmG

i=1_muot=6Mu4s° = 60,707 = 4,24A.

7.5. APXIKH ®AXH KAI ATA®OPA ®PAXHX

Edv xatd v apyikn xpovikn oTryr], Tov yivoviot ot LETPNGELS, ON-
Aaon yu t=0, To EVOAAACTOUEVO PV £XEL KATOL TIUN iy ONAAON OEV
givan pnodév, 1ot Aépe Ot Exel apykn edon @,, oynua 7.10

/2

i

¢, 1 2w 32 2= ot

90° 180°270° 360°
?,

3n/2

ZyMuo 7.10. Eveiloaooopevo pedpa i, pe apyikh ¢don @,

Xe autn TN TEPIMTOON UETPAUE TOV YPOVO OO TNV OP)IKN QAo.
Metd amd ypovo t, 1 eacn Tov EVOALIGGOUEVOL peLLLOTOG Ba glva:

¢=otto
Anhaon n e&iowon tov E.P. yiveton
i=I nuot+e)

H apywn @don @, exnpedlel v apyikh Tiuf Tov EVOAAAGGOUEVOD
PEVLLLOTOG LETPOVLEVT) GTOV KABETO AoV,
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Otav 1 apykn eaon eivar BTk, N MUITOVIKY KOUTOAN glvar peta-
TOTMIGUEVN TTPOG TO. APLOTEPE TOL KAOETOV AEOVA (TNG APYIKNG XPOVIKNG
otiyung t=0), oynua 7.11a, evo, 6tav eivar apvntikn, petatomileTon

Tpog ta. 0e&1d Tov kébetov afova, oynua 7.11 B.

4—\(’) 1

A
Ae><-----

i T 3n
Py i 2 T 2 21 ot
| 1 1 1
0 T 1 1 1
B O 90° \180° 2707 360°
— (pl ~—

Zynuo 7.11 a. To evodhaccduevo pedpa i, Tov £xet 0Tk apykh don @,

35/2 27:/\
m\3m2 = ot

- g
T 1 1 1
N, 5 01 190°  180°\270° 3607
Al ]
A —>| Pl

Zyuo 7.11B. To evodhaccOuevo pedua i, Tov £xeL apvnTikh apyikn eacn @,

Avo gvarllaocoopeva pedpata 1, Kot i, TG idleg cvyveTNTaS Kot (b
H W 1 )
on¢ Ppiokoviol € TAVTOHTNTO PAONG 1) 6 PAON N EIVOL CVUQPAGIKA.
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2TV mMEPINT®OON avTH T dVO EVOALUGGOUEVO PEVUATO OTIS 101€G
YPOVIKEG oTIyUéS (oymua 7.12)

- Ba punoevilovron
- B0 maipvouv TIC HEYIOTEG TIHES

- Bo maipvouv TIc EAAYIOTES TILEG TOVC.

1,1y

m2 / i.j

ml

wt

“tml

m2

Zyfua 7.12. Ado evairaocouevo pedpata i, kot i, g id1ag cuyvotTag
mov Ppickovtal € Pdon

AVO evolloooopeva pedpata e 010G GVYVOTNTAS, TOV £YOLV
SLOPOPETIKN OPYLIKT QPAGT), LLE OTOTEAEGLLOL VOL TOUPVOLV GE SLUPOPETIKEG
YPOVIKEG OTIYUEG TIC UEYIOTES, EAYIOTEG KO UNOEVIKEC TIUES TOVC,
Bpiokovtol ce QOOKY 0TOKAMGN 1| GE OLPOopd Gdaong A@, oynuo
7.13.
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Iyl

I -
=z 2% ot
2
— ||

Zynuo 7.13 Ta pgdpoto ikot i, Tov Bpickoviar o€ Slapopd ehong A@ = @,
010 pe TV apykn eaon ¢, Tov i,

Otav 10 £va evOAAAGGOUEVO peVULA Elval HEYIOTO Kol TO GAAO AL
o10 Ppiockoviat og drapopd @aong 180° 1 ce avripaon, oynua 7.14.

ipiy

21
T

wt

Zynuo 7.14. To pedpata i, ko i, Bpickovian oe avtipaon (£xovv dtapopd
@aong Ap = 180°)
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H dwapopd paonc Ag dvo pevpdtomv vroloyiletal amd ) oyxéon:
Ap=0,-0,

omov @, givol  GACT TOL TPOTOL PEVHATOG KOL ¢, EIVOL 1| GACT TOV
dEVTEPOL PEVILOTOG,.

Ay n Sta(Popa Paong Ae eivar Oetikn, ToTE TO 1, TPONYEiTAL YPOVIKA
0V 1,, 1] 10 i, €lvan o€ pomopeia. Av n drapopd @aong elvar apvnTik,
T01ET0 1, quuorapm XPOVIKG O TPOG TO 1, K Bpicketar oe emmopeio,
OG TPOG TO 1.

"o va mpocdiopicovpe ypagikd peta&h 600 1| TEPIGCOTEPMY EVAUA-
AOGGOUEVMVY PELUATOV TNG 1010¢ cLYVOTNTOG, TOL Ppickovtal e dta-
@OpPa PAGCTG, TOL0 TPONYELTAL TOV GAAOV KOl KOTA TTO10, Y®Vid, EKTELOD-
ue ta akodAovba ot

Bijpa 1. ®épovpe kabeteg mpoPorés amd ta BeTikd péyloto Tpog Tov
optlovtio d&ova tov Ypovov.

Bijpa 2. [Tapatnpodpue 011 Tponyeitor ekeivo 10 EVOALAGGOUEVO peD-
Lo, TOL 0Ttoiov TNV TPOPOAT] TOV UEYIGTOV GUVAVIALE TPADTN GTOV OpPl-
Covtio déova. Metpdvtag TV omdeTOoT) TOV VOV (68 Yovia @) TOV
neyiotv Bpiokovpie Kot T dpopd eacns HETAEL Tovg, (oynua 7.15)

Il

—-

)
a

} yfua 7.15. H drapopd
ot dong 800 pevpdrov i, Ko

(=]
s -
=

2 : 2 ;o
Ao 1), petprétan petaky 60o
L) UEYIOT®V TILOV TOVG KoL

TPOKVITEL 1] TPOTOPELQ TOV

ll'
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Hopadoerypa 1

e €va kOkhopo to pedpa eivor 1 = I muot ko n tdon eivan
u =U_nu(ot + n/6). ) Tlowo evairaccouevo péyebog mponyeitor Tov
dAAov kot B) mota elval 1 TN TNG OTIYMLOI0G TAONG GTNV OPYLKT XPO-
vikn otiyun t=0;
AdYon:

a) H évtaon i = 1_muot katd mv apyikn xpovikn otiyun t=0 dev £xet
apyikn eaon dnraon ¢,=0.

Opogn tdon u=U_-nu(ot+r/6) &xet apyikr gacn m/6 dniadh @,= 30°.
Ap=¢,-¢,=0°-30°=-30°

Yvvendyetot 0Tt mponyeiton 1 Tdon S Eviaong katd 30°, (oon eivan
N opyKN TG Ao 6to Ypovo t=0).

B) u=U_nu(n/6)=0,5-U =U /2.

Mopdaoerypa 2

"Eva evailoaoodpevo peopa Exet nutovikn popen| i= 100-mu(378-t + m).
Na vrodoyiohovv: a) To TAATOS ToL N 1 LEYLGTN TN TOV, B) N GLVYVO-
mtd tov £, ¥) n apyikn Tov edon Kot 0) N oTrypeio TR g £VIOonG
v xpovikn otrypn t = 0,0166s.

AvYon:

o)l =100A

B) ® =378 rad/s

f=o/2n=>{=378/(2-3,14) = 60,2Hz.
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v) H apyum @don sivon 7.
0) H otrypaia tipn g évraong ywa t = 0.0166s giva:
1=100mu(378-t+ m) =100-mW(378:0,0166 + m)
1=100"1m(6,28 +m)
AMG €vog KOKAOG €xel 2T = 6,28 aktivia.
Youvenmg: 1 =100-mu2x +r) = 100 nu(w) = 0
[Tapatnpnon:
H npocBagaipeon oloxinpwv mepipepeidv (21 1 360°) otTig yovieg
QAace®mV 0evV 0ALALEL TN oTIYHLOi TN TOV EVOALAGGOUEVOL peYEDOLG.
Hoapdaderypa 3
Aivovtor ot evallacoopeveg thoelg u, = 220mu(e-t) ko

u, = 220~nu[(o-t+37n] . Yroloyiote: o) T dapopd pdong Ae kot B)
TNV KOTAOTOoN TPOTOPEiag TV U, Kot u,.

Avdon:

WA =9, -¢,=0-3n/2=-3n/2=-270°
B) Emeion nposkvye apyntikn Stapopd @acng, n u, kabvotepel ypovi-

KGO G TPOG TNV U,. LVVENMG, 1 U, TPOTNYEiTan Ypovikd g u, Katd 3m/2
N 270°. Avto gaiveton 6to oynua 7.16.
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u
U2m Ulm
53
/
0 wt
900 180° 2700 360°
uf
Ap=270" |

Zymua 7.16. H dtapopd gdong tov tdoemv u, kot u, eivar Ag= -31/2 xoun u,
mponyeiton g u, kotd 270°

7.6. ENEPT'OX H ENAEIKNYMENH TIMH TOY
ENAAAAYXXOMENOY PEYMATOX

Evepyog Tiun tov eVOAAAGGOUEVOD PEVIOTOG OVOUACETOL 1) TN TNG
£VTOoNG TOV 1603VVOLOL GLVEYXOVS PEVUATOC, TO 0Ttoto Ba Tapdyet emi
LG GLYKEKPIUEVIC OUKNG avTioTaong To 1010 Toco Bepuotntog Q pe
TO EVOAAOGGOUEVO PEDLA, GTOV 1010 YpOVO.

Q=024 -10° R It

Tnv evepyd 1 evdekvopévn tun | g évtaong i, vroroyilovpe oo
T oxéon:

! 1=0,707-1_

| ,
=_m n
V2

Opoimg yio v Tdom oyvel 6Tt TV gvepyd N evdewkvopévny tun U
™G Téomng u vroroyilovpe amd T oxéon:
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220

u=2n 4 U=0707-U,

V2

H evepyoc tyun wwovtan mepinov pe 10 70% tng HEYIOTNG TWUNG TOV
EVOALUGGOUEVOVY HeyeddV.

Ao €00 ko mépa Ba epyaldpocte POVo pe evepyES TIES. AnAaod
otav PAAGE Yo Tdomn 1 évraot Ba evvoolue Tig evepyég Tég toug, U

kat | avtictouya.

10 TEPIOCOTEPN OPYOVO LETPNGEDV O10PALOVIE LOVO EVEPYES TULES
(BoAtopetpa, ApmepopeTpa, LETPNTES 1oYVOG K.A.T.)

Mapdadcrypa 1S

Na vroAoyiohel n péylotn Tyun g EVOALAGGOUEVNG TAONG LLE EVEP-
vo Ty U = 220V.

AdYon:

U :hé u,= U-~/2 =220V-1,414 = U = 311V

V2

Hopdaderypa 2

Noa vroroyicete 10 mocd BeppdtnTog Q mov Tapdyel Ge Uio. dPa NAE-
KTPIKN GOUTA, OTOV 1 GTIy o Ty Tov pevpartog givat i =10-nuwmt. To
Oepuavtikd ototyeio g coumag Exet avriotaon R = 40Q.

Avon:
1=10muot=1_=10A

Apa 1 evepyog TIUN TOL PELULATOG Elval

= =T7A

Im
ﬁ
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2VVENMGS:

Q=0,24-10° -I? -R- t = 0.24-10"-7*-40-3600 = 1693 kcal

7.7. ATANYEMATIKH ITAPAXTAXH ENAAAAXXOMENOY
PEYMATOX

2NV NUITOVIKT KOUTOAN €0KOAQ Ko e akpifelo pmopoe o€ KaOe
YAPOVIKN oTLyun t va £YOVpe TO TAGTOG, TN PACT Kol T GLYVOTNTA TOV
EVOAAOICGOUEVOL PEVILATOG.

Emedn opmg dev eivar €bkoln epyosio 1 ybpa&n TS MUITOVIKAG
KOUTOANG, Oa YpNOLOTOIOVUE Y10l TN YPOUPIKT TOPAGTACT TOV EVOA-
AOGGOUEVOV PEVUATOV GUUPBOAKE TO SIVOCLATO TOV EVEPYDV TIUAOV
TOVG,.

Ynueioon. Ovuiovpe amd v VAN Tov [Npvaciov 6t Eva dibvu-
GO, TOPLGTAVETOL:

o) omd Eva vOVYPOULO TURHO VIO KAIpaKa, TOL eKQPALEL TO TANTOG
TOL LGIKOV pEYEOOLE N TN UEYLOTN TN TOV.

B) amod v KAion tov, N T Yovia ¢ Tov oynuatilel wg Tpog tov oplo-
vto dEova.

Y) Ao TNV POPA TOL, TOV T OelyveL Eva fELOC 6TO dikpo Tov VOVYPOL-
LoV TUNHOTOG

e éva ovotnua dvo kKabétmv advav, dmov Bewpode 61t 0 0p1Lo-
vtiog a&ovag givatl aEovog g apyNg LETPNONG TV PAGEDY KOt OTL O
KkéBetog gtvon dEovag TV TPOROrADOY TV SIOVUGUATOV LE KATAAANAN
KAMpoxa (.y. lem = 100V kot lem = 4A), opilovpe:

* o 70 pedpa i = 1_nu(otte,) éva didvoopa pe péyebog OA = |
16 yovio @ =( ot + ¢@,) ©¢ Tpog Tov 0p1LovTio dEova, SNAaon don eivar
n edon tov, Xynuo 7.17.1
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* Agiyvoope TAvToTte e €vO TOEOELDEG PELOG T POPA TTEPIGTPOPNG
NG KUKALIKNG GLYVOTNTAG .

* H popd mepiotpopng g o eivar avtiBetn g opdg TepioTpoPg

TOV SEIKTAOV TOL POAOYL0D.

3n 21 ot

Zymua 7.17.1 Tpaguc nopdotacn tov dtovocpatog I = OA. Ao vy
NUTOVIKT KOUTOAN GTO S10VUGLOTIKO KOKAO.

Zymua 7.17.2 T'paguc nopdotacn tov dtavocpatog I = OA. Ao o
StovuopoTikd KOKAO (o) oto dtavuopatikd owypappa (B).
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Av wépovpe v Tpofoin Tov onpeiov A otov kdbeto alova, HeTPA-
Le mive o€ owTov andotacn OA’, mov lvarl n Tpofoin Tov drovocua-
106 OA=1_. To OA” = AB ko1 avtiototyel otn otrywaio Tiun i (BAéne
oynuo 7.17.2)

2V TpAén XPNOYLOTOLOVUE TIG EVEPYES TIUEG TAOTC Ko £VTOONG Y10l
1 SlVUGHOTIKN TaPAGTOoT) TOVG. MEe TN S10VUGUATIKT TapAGTOoT Yi-
VOVTOL AUECHG AVTIANTTEG 1] apy Ik eaon ¢ (oynua 7.17.1 kon 7.17.2)
Kot o1 dPopés TV ehoemv (oynuato 7.18 kot 7.19), moAhdv evai-
AOGGOUEVOV PEVUATMV TNG 1010.C GLYVOTNTAG.

Hapdocrypa 1

Evalaccopevo pedpa pe evepyo tiun I=5A, péyiomn tyum [ = 7,07
A kot ovyvomta £ = 50Hz, oy apyn tov xpdvev t=0 &xet apyikn
¢don ¢,=30° = /6. Ymoroyiote: ) TNV KLKAIKY cvyvotnta, B) vrolo-
yiote T @don petd and ypovo t=0,01 sec Kot y) oxed1doTE TO dLOVL-
GLOTIKO OOy POLLLLLOL.
Avon:
a)o=2mf=2-3,14-50=3141/s

B) ¢ = ot +o,
0= 314-0,01+g: 3,14+g: 210°

v) To dravuspaticd dudypappa tapovstaletar 6to Xynuo 7.17.3.

223



KEDAAAIO EBAOMO

1 =7.07A

0,=30°

yque 7.17.3. Alovoo otk StiypopLplo Tov pedpatog i o) yo t=0 givat to
KkokKwvo Bérog kat B) yua t=0,01s elvar to Tpdoivo BErog

7.8. TIPOXOEXH ENAAAAYXXOMENQN PEYMATQN

H mpdcsbeon 600 evoaArlaccopévemy pevpdtomv pe mpocshetéons Tic
OTIYLOEG TYES TOVG givar epyacio Tov omontel peydAn akpifelo oto
oyedtaopd. ITolv mo edkoAda OPmG yiveTal pe T xpNon TOL SLOVLGHLO-
KOV daypapupaTog, émov mpocshétovpe ehkola dVO N TEPIGGOTEPQ
EVOAAOCCOUEVO PEDLLOTO, OPKEL VO TNPNGOVLE OPICUEVES TOPOUOOYEG.

‘Eoto ta pedpota [=20A pe apyikni edon 0° kar L=10A ue apyikn
@don 30°.

a) Opilovpe v KApoka oyediaong .y lem =10A

B) Oewpodue TAVTOTE MG POPA TEPICTPOPNG TMV OLOVUCUAT®OV TNV
avTifeTn TOV SEIKTMOV TOL POAOYIOD

Y) Zyedtalovpe TIG EVEPYES TIHES TV OLVUGUATMV LE TNV EMAEYUEVN
KMpako, pe 01evBovvon v apyikn Toug eAcn ®G TPOog Tov optovTIo
d&ova (oynua 7.18)
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: L+1

Zynua 7.18. AlavoopoTiKT TapaoTact TOV PELUATOV 1, 1, KoL TOV
GUVIGTAUEVOL PEVHATOC 1, + 1,

d) IIpocbétovpe ta dovoouata I, kot I, ue tov vépo tov mapaiin-
Aoypappov Zymua 7.18. H don tov oAkodh pedpatog eivat 1 yovia @
oL oyNuatilel To dtdvooud tov pe Tov oplovtio aéova, Zynuo 7.18.
Ortav ta pedpota etvar mepiocdTepa and dvo (m.y. pin), N Tpdcbeon
TOVG YIVETAL LLE TO VOUO TOV TOPOUAANAOYpOppon Zynua 7.19.a, 1) pe 1o
dvvapomoivymvo, Zyfpa 7.19.p. To cvvictapévo Siévooua I=1+1+,
glvoil To OAKO pevual.

L I +1 L 2

I

3

I 2 =1, + 1L+ =1+ 1+,

(o) )

Zyua 7.19. Alavoopatikd didypappa tpocieons Tpidv peuUATOV:
0)) € TO TOPUAANAOYPOUUO KOt B) HE TO SUVALOTOADY®VO
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Ynpeioon 1

"o va tpocBécovpe dtavuspoTikd (Yeopetpikd) dvo pey€édn mov cv-
VIpEYoLV o€ Kowd onueio:

o) ato TO TEAOG TOL TPMOTOV PEPOVUE TAPAAANAO Kot 16O pLE TO OEVTEPO

B) amd to TEAOG TOL OEVTEPOL PEPOLE TOPAAANAO Kol {60 TPOg TO
pm10. To amotéhespa eivor va oynUatiodel TopaAANAOYPOLLLLO e TToL-
PAAANAEG TAELPEG T TPOSTIOEUEVLL LEYED.

v) H dtoydviog Tov TopaAAnAoypappon Tov et apyn TV Kown apyn
TV OO0 PeYeBdV Kot TEAOG TO KOO TOVG TEAOG EIVOL TO GUVIGTAUEVO

uéyebog (oymua 7.18).

Ynueioon 2

Edv ta peyébn sivon mepiocodtepa amd dvo, akolovbovpe akpipog v
0w mopeia. To cvviotduevo puéyebog €xel apyn v Kowvn opyn TOV
neyebmv Kot T€A0G, T0 TEAOG TOV TEAELTAIOV OYOUEVOL TOPAAANAOL

ueyébovg. To dravvopatikd didypoppo wov oynuatietor ovopdleton
dvvapomoidywvo (oynua 7.19.p).

7.9. ANAKE®AAAIQXH
1. H ocvvolikn| tdon mov mpokOmTel (TapdyeTol) 6To AKpo TEPIGTPE-
@OUEVOV PBPOYOL HEGH GE OUOYEVEG LOYVITIKO TTEI0, OTOLONTOTE TL-
yoda ypovikn otiyun t, 6idetan amd 1 oyéon:

u=2-B-{-vnue

2. Tevikd, yio k@B ypovikn oTiypnq 1 evaAlococooOpevn téor dtvetat
amd TV oyéon:.

u=U nuo
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Emiong, v ka0e ypovikn otiyun m evorliaccopevn évtaon (pgopa)
dtvetal amd ) oyéon.

i=1 npo

Omov: u givor n otrypaia Tipm g evaiiaccopevng taong, U eivaun
LEYIOTN TN TNG EVOAAOGGOUEVNG TAONG, | €ivatl 1 oTtypaio T Tov
evarlrlaccopevov peopatog kot | givorn péytom tun tov eveAracco-
LLEVOL PEVUATOC.

3. Ovopdletan mepiodog T evog evarlacoopuévov peyéboug (tong M
évtoong) o otabepog ypdévog T, péca otov omoio 10 EVAALAGGOUEVO
PEVLO. GUUTANPOVEL 1o TANPT evarrayn (mepiotpoen 360°), pe Al
AOY10L 0 YPOVOC GE SEVTEPOLETTA LECH GTOV OTTO10 OAOKANPMOVETAL £VOLG
TANPNG KOKAOG LETAPBOANG TOV.

4. Ovopalovpue cvyvotyra f Tov EVOAALACGGOUEVOV PEVILOTOC, TOV GTO-
Bepd apBpd TV KOKA®V, TOL GUUTANPDOVOVTAL LECH GE EVO OEVLTEPO-
Aento. H povéda pétpnong e cvyvotrag eivan to Hertz (Hz).
[Tepiodog Kot GUYVOTNTA GLVOEOVTAL LIE TN GYECN.

=1/T

5. Tnyovia @ e evaAlacoouevng tdongu = U_-nue 1 Tov evarrac-
oopevov pedpatog i =I_-mue, ovoudatoope paen 1 yovia epdong.

6. Tn otaBepn avENon g eaong o€ éva deLTEPOLENTO OVOopAlovue
KUVKAKT] GUYVOTNTA © TOV EVOAAAGGOLEVOD pHeYEBoLC.

H oAk cuyvoTto © GUUTINTEL [LE TN YOVIOKT ToyOTNTO TEPIGTPO-
ONG Tov Ppodyov Ko diveton amd ™ oxéon:

o = 27f = 27/T axtivia/devtepdAiento 1| rad/sec
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7. Edv xotd v apyikn xpovikn otryun, t=0, 1o evaAlaccooOpevo pedpa
€xel Kamowo T i, SLPOPETIKY TOV UNOEVOG, TOTE £XEL APYIKY] GO
@,. g 0T TN TEPIMTOOT UETPAUE TO YPOVO GMO TNV OPYIKY PACT.
Metd amd ypovo t 1 pdon Tov evarliaccopevoy pedpotog Ba elvar:

¢ =ott+o,

AnAadn 1 e£lomon TOL EVOAALAGGOUEVOD PEVUATOC LLE OPYIKT Ao Yi-
VETOL

i=1 nuot+te)

8. Avo evalracooueva pevpato i, Kot i, Tng idtag cuyvotTag Kot ed-
ong Aéue 0t Bpiokovion o€ TOVTOTNTA PASNS 1) ATAG 6€ PAc 1| OTL
glvol CVPPAGIKA.

9. AVo evollooooueve, PEOUOTO TG 1010C CLYVOTNTOS TOV EXOLV
SLOPOPETIKN OPYLKN PAOT| LE ATOTELEGLOL VO, TAIPVOLV GE SLUPOPETIKEG
YPOVIKESG OTUYUES TIC LEYIOTES, EAAYIOTES KOl UNOEVIKEG TYLES TOVG AEUE
oT1 Bpiokovial o€ QAGIKN anékAiion 1 amAd 6€ dra@opd eaong AQ.

10. H swapopd gdaonc A 600 pevudtmv vroroyiletal amd m oyéon:
Ap=0,-0,

omov @, etvaim edomn Tov evog pedpATOG Kot ¢, ivarn @don Tov dAlov
PELLLOTOG.

Ay N dgopd eacng Ag eivar Hetikn, ToTE TO i, TPONYEiTAL XPOVIKE
0V 1,, KoL glvan o€ Tpomopeia. Av n S1popd pdong A eivar apvntikn,
T0TET0 1, quvorspa XPOVIKG O TPOg TO i, kKo Bpicketar oe emmopeio,
0OG TPOG TO 1,.
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11. OvoudCetan gvepyds Tipn tov evarllaccopévov pevuatog I 1 1,
N TWN ™S €VIaonS TOL 1GOOVVALLOL GLVEYOVS PEVILATOG, TO 0Toio O
TOPAYEL €L P0G GVYKEKPIUEVNG OLUKNG OvTioTaoNG TO 1610 T0GO Oep-
notrag Q, e To eVOAAAGGOUEVO PEDLLEL, GTOV 1010 ¥pdvo. Trv evepyo
N evoewkvopevn Tipn I g évraong i, vmoAoyilovpe and ™ oyéon:

I=- 9 1=0,707-1_

J2

Opoimg, yio tnVv Tdon 1oyveL OTL TV vePYO N evogikvouévn Tipn U
™G Téong u, vworoyilovpe omd T oyxéon

U=—" 4 U=0,707-U_

NG

Y10 mepiocdTEpa Opyava petpnocmv owPalovpe evepyés TIMEG
(BoAtopetpa, ApmepopueTpa, LETPNTES 1OYVOG K.A.T.)

12. Emedn] dev eivan edkoAn epyacia n xapacn g NULTOVIKAG KOUTH-
ANG, YPNOUOTOIOVLLE Y10 TN YPOPIKT TAPAGTOCT) TOV EVOAAACCOUEVOV
PELUATOV KOL TAGEDV, TO. OLAVOGRATO, TV EVEPYADV TINAV TOVGS. XTNV
PN, Yoo T OVUGHOTIKY] TOPAGTOCT) EVOAALAGGOUEVODV UEYEDDV
YPNOLOTOLOVUE TIG EVEPYES TIHEG TOVG.

Me 11 S1ovUCUATIKY TOPAGTOCT YIVOVTOL OUECHS OVTIANTTEC 1) ap-
YUK @aon Kol oL SLPOPES TOV PAGEMV TOALDY EVOAALUCCOUEVDV

PELUATOV TNG 1010C GLYVOTNTAG.

13. Me ) gpnomn 1oL J1vUCUATIKOD OloypALLOTOS TPOsOETOVNE £0-
KOAQ dVO0 1) TEPLGGOTEPO EVAALAGTOUEVO PEVLATOL.

7.10. AXKHXEIX ITPOX AYXH

1. Tlow gtvor n T TG KUKAMKNG cuyxvotTTag o Kot TG meptodov T
LG EVOAALACTOUEVTG TAoNG cuyvotntog F=50Hz.

Amdvimon: o = 314 rad /sec, T = 0,020s
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2. Tetpamolikn yevvitpla mepiotpépetol pe tayvnta n=1500 otpo-
0€¢ T0 Aento. Yohoyiote TNV cuyvotnta g mopayopevng HEA.

Amdvtnon: f=50Hz
3. ®élovpe va Kvoovpe yevvitpo pe tovtnta n=500 oTpopic 0

Aentd. Ymoloyiote TOGOVG TOAOVS TPETEL VAL EXEL T YEVVITPLA, DGTE VOL
napdyst evarlrlooodpevn taomn pe cvyvotnta SOHz.

Amdvtnon: p = 6 {evyn moAwv 1 12 TdAovg

4. H evepydg Ty evarroooouevng tdong ivon 220 V. Tlow eivon n
HEYLOTN TN TNG.

Andvmon: U_ =311V
5. TlpocBétovpe dtovuopaTiKd 0V0 EVOALAGGOUEVEG TAGELS LUE EVEPYES
Tipég U= 60V kar U, = 40V. Yroroyiote Tnv Tiunf Tng oMkng tdong tov
KuKA®UOTOG OTav: o) ot Tdoels eivar cuupactkés, B) n U, tpomopevetol

g U, xatd 45° kar y) n U, Tporopedetar tng U, kotd 90°.

Amdvinon: Opiote KaTaAANAN KAILOKO Kol GYEOLAGTE TO SLOVUGLO-
TIKO O1AYPOpLLLO TAGEMV KoL Y10l TIG TPELS TEPUTTMGELS.

6. XtV doknon 5, vo. oYESAGETE TA SLOVUCUOTIKG SLolyPALLUOTO Kol
va vToAoyiceTe T @hon g OAKNG Taons a) o Tpog v U, kat B) wg

npog v U..

7. Ymoloyiote ) otrypaio TIUn TG EVOALOGOOUEVNC TAONG
u=300nW(®t+60°) étav t=0,01s ko1 f=50Hz.

Amdvtnon: u=-259,8V

8. Ymoloyiote ) otrypaio tipun g évroong i = 1,45mu(225°). T mo-
POTNPEITE Y100 TNV TN OVTY;

Amdvtnon: I =-1,02A
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9. Tevvntplo eVOALOGGOUEVOL PEVUATOG TAPAYEL BT GLYVOTNTO TOV
50Hz tdon pe péyrotn tun 300 V kot apyikn edon 0. Yroloyicte v
TN NG TdonS petd amod ypovo t=0,02s amd v apyn tov ypoévav .

Andavinon: u=0V

10. EvaAhacodpevn taon pe péytotn tiun 240V, coyxvotta SOHz ko
apykn edon e=0°, £xel tiun 60V.

Ymoloyiote 10 ypOVO G€ dEVTEPOAETTA OTTO TNV APYN TOV YPOVAOV HEYXPL
TNV TN 0OTH.

Amavimon: 0,8-10-s=0.8msec
11. Aldetar to evorliaccopevo pedpa i =1Inumt =5 A. Yrnoroyiocte 10
YPOVO TOV TEPOUGE Y10 VO TAPEL TNV TIUN OVTNH, OTAV 1] GLYVOTNTA TOL
etvan 50 Hz.

Amavimon: 1,5-107sec=1,5msec
12. Evoldacodpevn tdon €xet péytotn tiunq 220V. Metd and ypdvo
0,0015s, n ottypaio tyun g etvan 100V. Ymoloyiote ) cvyvotra,
otav M apykn g eaon givor 0°.

Amdvimon: £=50,1 Hz
13. 10 kOKA®UO TOL oYRUATog 7.20 1 TGN U TPOTOPEVETAL TG EVIA-

ong xotd 30°. No oyxedldoete TIG NMUITOVIKES KOUTOAEG KOl TO O10VL-
opaTIKO dtdypappe Taong Kot Evraong, 6tav [ = 10A ko1 U =220 V.

Yymua 7.20. Kdkhopa oe
U EVOALOGOOUEVO PEVLLLDL
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14. Ymoloyiote Vv gvepyd TIUN EVOAALOCCOUEVOL PEVUATOS, OTOV 1)
péylotn T tov eivan 15 A.

Amdvtnon: 10,6A

15. X xoxhopo evorhaccopévov pedpatog petpdpe tédon 100 V pe
apywn eaon 45°. Eniong, petpape évraon 1=3,8A pe kabvotépnon wg
npog N thon 30°. a) Lyed1dote T0 SLUVUGHOTIKO ShypaLpLiiol TAOTG Kot
évtaong, B) Yroloyiote  dtopopd @aonc, LeTa&d TAoNS Kot £VINOTG,
Y) Yroloyiote ypopucd (amd T0 SoVOGUATIKO SIOYPOLLLO) TIG OVTIGTOL-
YES OTIYMOES TIHEG TNG TAOTG KO TNG EVTOONC.

Amndvinon: To amoteléopato TPOKHTTOLV A0 TO SLOVUGLOTIKO
Slaypoppo

16. YmoAloyiote T 01090pd GAoNG T®V EVOALUGGOUEVOV TACEDY
u, = U 'nu(ot + ©) ko u, =U, nu(ot - /2)

Amdvtnon: Ae = 3n/2 = 270°

17. Tlowa elvon  aon evarrlaccdpuevng tdong pe tepiodo T = 0,02sec,
Katd v ypovikn otryun t=0,01sec. H apyicn| ¢don givon 0.

Amdvinon: ¢ ==
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8.1. EIZAT'QI'H

To peyaddtepo pEPOG TOL OKLAKOD KOl PLopnyovikoy €E0TAIGHOV
Aertovpyel pe evoarrlacoluevo pevpa. To kOplo yopaKkTnPloTIKE TOV
EVAALUGGOUEVOL PEVIATOG Eival TO TAATOG N €0POC, 1 EVEPYOS TLUT| Ko
1N ovxvOTTA TOV, OV €€eTdoONKAY GTO KEPAANLO 7.

O Adyoc, mov ypnoponoteitatl evariaccoopevo peopa (E.P.) oe epap-
HOYEC, EYEL VO KAVEL LE TOV TPOTO TTAPAY®YNG Kol dtavouns tov. Eivon
oyxetkd evkoro vo mapaydei E.P. og atpoyevvnpieg kot vdponiextpi-
KO EPYOCTAGLOL AVTL Y10 GLUVEXES PEVUOL KOL GUKOUT 7O EVKOAO VL O10-
veunOet.

Xe aTd T0 KEPAANO £EETALOVTAL KUKAMUATO, TOV TEPIEXOVYV ML~
KEG AVTIOTAGELS, TNVIN Kol TUKVOTEG, TOL givol cuvoedepéva gite og
oelpd gite mapdAinia Kot tpopodotovvion pe E.P. MeAetdton | avri-
6T0oN oL TPOPAALel KAOE oToLyElo 6TO KOKA®UO (OUIKY), ETAYOYIKN
Kol YopnTik) Kabdg kot 1 cuvOET avTioTOoN TOV KUKADUOTOS. T
KukAopata E.P katavalovetot 1oydg, 1 omoio ovoAVEToL GE TPOUYUOTL-
K1, Gepyn Kot QOLVOUEVT.

8.2. XTI'MIAIA KAI MEXH IXXYX ENAAAAXXOMENOY
PEYMATOX

Atvetan éva KOKA®UO, 6TO 0Toi0 EPOPUOLETOL EVOAAOGGOUEVT TAGT
Le otrypaio T u Ko dtappéeTat amd pevpa e otrypaio tipn 1. To
YWOLEVO TOV GTIYHOI®V TILOV TAGNG Ko PEOUATOC, G KATO10 YPOVIKN
OTLYUN, TOPEYEL TN GTLYULALO LYV Y10, TO KUKAMLLOL:

p=u-i
211 YeVIKY mepinTmon, Tov petalhd Taons Kol pELLOTOS VILAPYEL K-

To1a O POPE PACNG @, Ol CTLYLIOIES TUES TOV PEVUATOC KO TNG TAOTC
elvat:
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i=I_muot
u=U_nu(otte)
H otiypaio 1oy0g mpokdntel og:
p=ui=U_ 1 nu(otte) nuot
omov: U= U2 xat I, = 142

Metd amd pobnuotikn eneepyacio g oxEoNS TG oty poiog 1oy0-
oG Bpiokovpe T péon oL o€ pio mepiodo N omoio peTprETon o€ Pat
Kou glvat:

P=U"I-cuve oe W
8.3. TIPATMATIKH, AEPTH KAI ®AINOMENH [XXYX

H napa mhve oyxéon elvar yeviki ko umopel vo epappocdesi oe
0mo100MmoTE KOKA®UA 1) TUq o KukAopatog. H péon woydg ovoudleton
EMIONG EVEPYOS N TPAYRATIKY] LGYVC,

H evepydg 1oy06 Yo T0 EVOALAGGOUEVO SLAPEPEL OO TNV LYY G-
VEYOLG PEVUATOC KOTA TOV TOPAYOVTO GUVE, TOV OVOUALETOL GVVTEAE-
oTNG oyvoc. To ovve maipvel Tipég petacy 0 kon 1:

0<ocvve<l

Ooco pikpotepo eivat to 6vve, OG0 pKpOTEPN £ivor 1 HEon 1oy(vG
v T1G 101eg TG pedaTog Kol TAoNS. AKOuN, Yo 0edopévn Thom Kot
1GYV, TO PEVLLA TTOL SLOPPEEL TO KOUKAMLO ALEAVETOL Y10 LKPE GUVE KOl
eATTOVETOL Yo pEYOAD 6uVQ. O cuvteheotnC 1o b0og kabopiletor amd
TN GLYKPOTNGON TOV KLKAMUOTOG Kot umopel va Bedtiobel (Beltiooon
cuve), 6mwg Ba avantuyBel oto Kepdiaio 11. H évvola tov cuvtehe-
G711 16006 Kol TNG PeATimong Tov £xel TepdoTio onpacio oTig fropnyo-
VIKEG KO OIKLOKESG EYKATACTAGELS, AALL KO GTO OIKTLOL LETAPOPAS KOl
OLOVOUNG NAEKTPIKNG EVEPYELNG.
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Otav 10 peduo ko n thon Ppiockovion oe @daon, toéte G=0° Ko
ovv@=1, cuvenmg n T g wyvog eivar P=U-1. Avt n oybg, n onoia
glvar n p€y1ot 16Y0¢ TOL UTOPEL VO ATOPPOPNCEL EVOG KATUVAAMTNG
ne dedopévn v thom U kot évraon I, ovopdleton @arvopevn woyd P,
Kot petpiétal o fortapnép (VA).

P¢=U-I oe VA

H @awdpevn 1oy0¢ eivor cuvnBog éva amd to ovopaoTikd Heyéom
LG GVOKEVNG (T LETAGYNUOTIOTES).

Ao 10 £100G TOL KOTAVAAMTN KOl TIG GLVONKES TOL dikTvOL B e&arp-
m0el moo™ mpaypatikny 1oy Oa amoppoencel. O 6GVVTELEGTIG LGYVOG
npocoropilel To péyedog TS TPAYRATIKIG 16YV0S OS TPOS TO péye-
00g T parvopevnc woyvoc.

cm\/(pZP/P(p i P=P -cuve

H nocémra P =U-I'nue ovoudletar Gepyn woydg kot petpiéton og

VAr. H depyn 1oy0g dev mapdyet pnyovikd pyo, ovte Beppotta. Ymo-
Aoyileton amd TN QotvopevT 1oy0 Kot oo T Yovia ¢:

P =P mue

[Tpokbdmtel 611 N oYéon HeTa&d TPOAYUOTIKNG 1oY1OC, Gepyng 1oyvog
KOl QOVOULEVNG 107(VOG ElvOL:

P<p2:P2+ Paz

210 S1dypappa tov oynuotoc 8.1 mapovoidleTar To TPiywvo 1oyvoc.

H mpaypoatich woydg P eivar otov opilovtio afova, n depyn oyog P,

glvan kdBetn oV mpaypatikn woyd P ko goavopevn 16y0¢ P glvam
vroteivovoa.
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Zymua 8.1 Tpiywvo
Loyvoc: mpaypatikn
w06 P, depyn

o0 P xan
Qovopevn 160G P(P
Mapaderypa 1
H mpaypatikn 1oydg €vOg MAEKTPOKIVITOL UNYOVIHOTOS Eivor
P=7.2KW. H pawvopevn 1oybg Tov gival P(P=9,5KVA. Noa vroroyiote:
) 0 GLVTELEGTG 16)00G GLVE Kat B) N depyn 1oyHe P .

Avon:

o) Amd 10 Tpiyovo Tov 1Ioydov Bpickovue:

B) depyn 1oy0¢ Ppioketan amo:
P=P ne=9,5-nu40,5°=6,2K VAr

EnaAnbevon:
Am6 1 oyéom tov opBoywviov Tptydvov Tov Gynuatog 8.1:

P: =P -p*

P2 =9,5°-7,2% = /90,25-51,84 = 6,2 KVAr
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Hoapdaderypa 2

‘Eva epyootdoio maipvel and diktvo taong SKV mpaypotikn oy
64KW pe ovvtedeo woyboc cuvep=0,81. Na vroroyiotel n £viaon Tov
PEVLLOTOC.

AdYon:
Ao ™ oyéon g mpayuatikng woyvog P=U-I-cuve Bpickovpe:

P 64000W

| = =
Uovve 5000V-0,81

=15,8A

MHopaoerypa 3

Katavaiwtg ovopaotikig woyvog 10KW cuvdéeton og mnyn evoi-
Aaocopevng taong 220V, 50Hz. Na vroloyicBolv: o) n evepyds Tiun
Tov pevpartog I dtav n depyn 1oyvg eivor unodév, B) n patvopevn 160G
P.n evepyog T Tov pedaTog I Kot 0 GUVTEAEGTIG 1GYVOS GLVQ, OTAV
N Gepyog 1oy0¢ etvan P =7TKVAr.

Avon:
a) [Ipdt mepintwon 6mov P =0 dniadn nue=0 = ¢=0° = cvve=1
YroloyiCovpe T0 pedpo amd T oyéon:

P=P(p-0’uv<p=U~I-cvvcp

- P _1010°W

= = =45,45A
Uovve 220V-1

B) Agdtepn nepintwon dtav P =7TKVAr.
Amo 10 Tplymvo 1oyvwv Bpiokovpue:

pP2=p2+ p?
[0} o
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P =/P?+P? =107 +7 = 100 +49 =12,2kVA
_P, _12,2.10°VA _

P=U-I-cuve
3

P _ 10-10 - 0.82

U-1 220-55,45

oLUVQ =

Kot @ = 35°
Mopdaoerypa 4

Na vroroyiotel n eowvouévn 1oyvg yio u=2-nu60° kot i=2-nu60°.

AdYon:
V2 2
2 2 _4
P =Ul=—-"ia—=—=2W
’ J2 V2 2
Hopdaderypa S

To @optio evoc Katavalmtn onpovpyet yovio ¢=30° petald tdong
Kot évtaonc. Nao vToAoyiotel 0 GUVTEAEGTNG 1GYVOG.

AdYon:

O ovvtedeotg 1oYvOG Elvat:

Ne

cwvp = ovv30° = Bl =0,87
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8.4. TPII'QNO PEYMATQN

Ao 10 Tpiymvo oyvog tov Zynuotog 8.1 6tav dupécovpe kbbe
mAevpd pe v ton U mpoxvmtel To Tpiywdvo pevpdtav, Zynuo 8.2.
Y10 1piywvo avtd M oAkt évtaon I mpokdmel amd TV SVOGHOTIKN
pOGHECT] VO GLVIGTOGAOV: TNG GLVIGTAOGOG I, kon g oLVIeT®oog I .
H ocuvictooa I avtiotoryel oto gvepyod 1 ParTikd pedpa, 6to onoio
opeiletar n wpoypatiky wybe. H ovvictwoa I avtictoyel oto depyo
PELA GTO OTOT0 OPEIAETAL I AEPYN LGYVG. XTO TPIY®OVO PELLATOV, TO
Battkd pedpo I glva oTov opldvtio acova, To depyo pevuo I givor
Kk@BeT0 6TO POTTIKO IB pevpa Kot 1o oAkd pevpa I elvar ) vroteivovsa.

IBZI'GDV(p
I=I'mue
To depyo pevpa av&avel To pedpo POPTIONS TOV NAEKTPIKDOV YPOLLL-

LAV TOV EYKATACTACEDY, TOV LETACYNUATIOTAOV, TOV SIKTH®V LETOPO-
PAG KOt O10VOUNG KO TV YEVVITPLDV.

ymua 8.2. Tpiywvo pevpdtov: Battiké pedpo L, Gepyo pedpa I, kar okikod
pevpa |
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"Etot yo TV 16%0 eVOALOGGOUEVOL PEVIOATOG EYOVLE TIC GYECELS:

* Oovopévn 16Y0G: P =Uloce VA
* Tlpaypatikn woyde: P=U-I, ce W

* Agpyn woyvg: P =U-l oe VAr

8.5. QMIKOZ, XQPHTIKOX KAI EITAT'QI'TKOX
KATANAAQTHEXE XE ENAAAAXXOMENO PEYMA

Ot oVGKEVEG, TTOV YPNGLOTOLOVVTOL KOOMUEPIVE GTIC OIKLOKEG Kot
Broteyvikéc €yKaTOOTAGEL, AEITOLPYOLV HE EVOAAAGGOUEVO PEVLLOL.
Oogg mpoopilovial yio TIg EVPOTATKES YDPES EXOVV YOPUKTNPIGTIKEL
(taom, ocvyvomta) = (220V, 50Hz), evd avtég mov Aettovpyodv oTIg
H.ILA. éyovv (téon, cvyvomnta) = (127V, 60Hz). Ot niektpikéc ov-
OKEVEC ATOTEAOVVTOL OTO TOADTAOKO KUKAMUATA, TO KLPLOTEPX OO TOL
onoia glvat: n avtioctaon R, o mukvotg C kat to mnvio L.

Me Bdon 6pmc v Aettovpyio TOVG, TA NAEKTPIKA KUKA®poTo Taél-
VOLLOUVTOL GE TPELG KATNYOPLES:

*  Quikdg KOTAVAAMTNG, OTOV TO Pacikd aTotyeio ivor ) avtictaon

* Enayoyikog katovalmtnig, 0Tov 10 Pacikd YopaKTnplioTikd eivat
70 mnvio.

* XopnTikdc KatavaA®mTg, OT0L T0 Pacikd 6TotyElo givatl 0 TuKvm-
™me
8.5.1. Quikig KaTavVeAOTIG

Oewpoe P YN EVOALAGGOUEVOL PEVUATOS GUVOEIEUEVT LIE Lol
avtictaon, 6nwg eaivetar ota oynuoata 8.3.0 kot 8.3.0.
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u=U nuot

ynpo 8.3.a. Kokiopa pe avtiotaon R oty omola epappoleta
EVOALOCGOUEVT TAGT U

Ul
u=U_-nuot
Un i=l_muomt
Im
0 /2 T 3n/2 2n

ot

Zympa.8.3.p Kopoatopopeéc tdong - £viaong 6e ®KO KOTOVOAWMTY.
H tdom g myng divetar amd v oyéon:
u=U_-nuot
omov: u givan n otrywado tdon g anyng oe Volt, U givon 1o mAdtog

g téong oe Volt, @ eivor 1 kukAkn cuyvotnta o€ rad/sec kat t o xpo-
VOG G€ sec.
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AVT0 OV EVOIPEPEL GTOV OUKO KOTAVOAMTY €lval 1 £€VTOGT TOL

PEVLLOTOG, TTOV JLOPPEEL TO KOKAMUA KOl 1] KATOVOAGKOLEVT EVEPYELDL
, .
G’ avTo.

Xt0 Zynua 8.3.0 M TAon NG TNYNG LOOVTOL E TNV TAGT GTA AKPO
™G avtioTaong:

u=U,
H évtaon tov pevpatog ivat:
1=l muot
[Na 11 otypadeg Tipég g téong Kot g €vtaong oyVEL Kol GTO

EVaALOGGOUEVO peDLO 0 VOROG Tov Qu. ETopévac yio tnv opikn avti-
GTOOT TOL XYNUATOS 8.3.00 1YVEL:

c
(@
C

| = .= == 2=
V2R R R

O vopog tov Qp 10yvEL 6TO EVOAAOGGOUEVO PEVUA Y10 TIG EVEPYES
TILEG TAOTG KOl EVTAOTC.

2TOoV OUIKO KOTOVOA®TY TO ped Kot 1 Tdomn PBpickovial o gdon,
O10TL 1 O10popa pdiong peTa&d Tovg etvarl =0°.
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Hopdaderypa 1

Quikdg KaTavoros Tpopodoteitat pe otrypaio tdon u=310-numt
Kot oTrypaio évtaon i=31-nuot. Na Bpedei to péyeddc tov kot va oye-
Ol0oTEL TO SLOVLGLOTIKO OLAYPOLLLULAL.

Avon:

Ao 115 otrypaieg Tineg mpoxvntel Ae=0°. H tdom xor n évraon ov-
umintovv otov opllovrio dEova, Zynua 8.4.

[Tpdkertar Aowmdv v opkd Kotovorot. H tiuq g avtictaong
BpiokeTon pe epappoyn tov vopov tov Qu.

310/+2 _
31/+2

R 10 Q

Y
|

Uy,
NA
Im
N

Zyquo 8.4 Alovuopatiko S1dypopilo TAoTG KoL EVTOOTG Y10 KUKAMLLOL
EVOALOGOOUEVOD PEDUATOG TTOL TPOPOSOTEL OUIKN AVTIGTOOT).

8.5.2. Eraymywkiég kotavaimTg
Bewpolpe To KOKA®UO TOV oyNuatog 8.5, 6Tov o Ty EVOALLG-

oOUEVOL PELIOTOC cLVOEETOL [ €va 100VIKO 1 kaBapd Tnvio. [dovikd
nvio elvar ovtd oL dev TaPovGLalel opkn avtictacn R=0.
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u=U nuot

Zyue 8.5. Idavikd mvio, ota dKpa Tov onoiov epapuodletal
EVOALOOCOUEVT] TAGT

AmodeucvieTal 0TL, 0 EQapUOoTEL evardaccopevn taon u=U_-nuot,
TOTE TO PV TTOL OlappEEL TO Tnvio etvar:

. T
=1 ot-—
ot

H taon oto tnvio mponyeitar Tov peopatog katd 90°.

To StovuopaTikd dtdypoppa Téomng Kot £VTaons 6° Eva 100VIKO Tnvio
Qaivetal oto oynua 8.6:

¢=90°
Yymua. 8.6 Adypappo thong -
évtaong kabopov emarywykon
I KOTOVOAWMTN 0€ KOKA®LLOL
EVOALAGGOLEVOL PEVULATOG
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H avtiotaon mov mapepufaiiet 1o mnvio 610 KOHKA®UO EVOAAACCOE-
VoL pedLOTOS OVOLALETOL ETAYOYIKT AvTioTAG).

H srayoywum avtictoon X sivar 0 Adyog g gvepyod Tung g
TGOoNG 6TO AKPA TOL TNVIOV TTPOG TNV EVEPYO £VTAOTN TOV PELNATOS
OV TO OLUPPEEL.

X =U/

H ernayoywn avriotaon eivoar avarioyn Tng KUKAMKNG 6GOYvVOTNTOGS
® TOV PEVLROTOS KoL TNG avTeEnay®yNs L Tov mnviov:

X =o' L=2-n-f'L
H povada pérpnong g emoywykng avtioctaong eival to Qu [Q].

2NV TEPIMTMOOT TOV EMAYWYIKOD KOTOVOAMTN 1 EVEPYOC, M EPYOC
KoL 1 Qavopevn oy0g stvat:

P=U"I-cuve=0

P =U-TInpe

P =U'1

¢

[TpokdmTel 6T 0 EMAYOYIKOG KOTOAVAANDTNG O&V amoppoPdiel KaBdAov
evepyo oy0. OAn 1 eavopevn 16x0¢ GLYKEVIPMOVETOL GTO VIO VO
LOPOY| EXAYOYIKNG AEPYOL 16YVOG:

¢=90°= nue=1 = P =P,
MHopaderypa 1

IInvio avteraywyng L=0,02H cvvdéetor oe Ty evoALaGGOUEVOL

pevpatoc cvyvotntoag SOHz. Na Ppebel n emayoyikn avtiotaon tov
nnviov.
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Avon:
X =o-L=2-n-f-L=2-3,14-50Hz-0,02H=6,28Q
8.5.3 Xopntikéc katavaimTig
Oecwpovpe po TNYN EVOAALAGGOUEVOD PEOUATOG GLVOESEUEVT LE EVal

WOVIKO TUKVOTY, OTwg Qaivetor 6to oynua 8.7. Idavikdg mukveoTig
glvar avtog oL dgv Tapovctilel ok avtictaomn, R=0.

yuoe 8.7 KokAmpo TukvoTi 1oV GUVOEETAL LI EVOAAAGGOUEVT TAOT

Av n tdon g myNg eivor u=U_-nuwt, t0te T0 pedpA TOV Srappeet
TOV TUKVOTY| €fvat:

. i
=1 . ot+—
cfot+3]

[Mopatnpodie 6TL GTOV 10AVIKO TUKVAOTN TO PELLLO TpOoNYeiTan TG T-
w
2
gtvon ¢.=90°.

ong Kot —, Tynpa 8.8, 1 1 dtapopd edong Leta&h Taong Kot EVvTaong
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¢=90°

ZyMpo.8.8 AlavoopaTiKO SI0yPOLLILO TAoNS
- €VTOoNG 1aVIKOD TUKVOTN 68 KOKAMLLOL
E.P

H yopntikn avrictaon eivar o Adyog ™G €vePyod TIpNG TS TA-
ong Uc 6710 GKpa TOVL TUKVOTH TPOS TNV EVEPYO £VTAGT TOV PEVNA-
710G Ic Tov TOV drappéct.

XC:$

IC

H yopntki avrictaon ivol avtiotpo@®g avaroyn tng KuKAL-
KNG GUYVOTNTOS KOL TN|G (OPNTIKOTNTOS TOV TUKVOTH:

1
e B
¢ C

2TV TEPINTOOT TOL YOPNTIKOD KATAVOAWMTY, 1 EVEPYOS, M Gepyog
Kot 1 Qavopevn oyog tvat:

P=U-I-cuve=0
P =U-TInpe
P=U-I
¢
[Tpoxvmtel 6TL 0 YOPNTIKOG KOTAVAAMTNG OEV OOPPOPAEL EVEPYO
oy0. OAn M eoawvopevN 161G GLYKEVTPMOVETAL GTOV TUKVMTH VIO LOpP-
O1] YOPNTIKNG AEPYOL 1GYVOG:

¢=90°= nue=1 = P =P,
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Hopdaderypa 1
H péyiom tyun g évtaong tov pedaTog Tov SloppEEL £V, TUKVOTY
C=50uF, eivan I =10A xou n cuyvotnto givar f=50Hz. No vroroyicbei
N HEYIOTN, M CTIYHIAI KO 1] EVEPYOG TTMCT) TAGNG GTO TUKVOTY).
Avon:
H xovkhikn cvoyvomrta givat:
o=2-1-f=2-3,14-50=314rad/s
To otrypaio pedpo Ko 1 oTiypiaio Ttdon Téong 6Tov TuKvVeT Eivat:
1=10nmu (314-t+90°)
u=U_nu ot
Amo6 10 VOO TOVv QU YOV UE:
U =1 -X
H yopntin avtictaon X 100 TokveT givol:
X =1/(0-C)=1/(314-50-10°) = 63,7Q
Enopévemg,
U =1 X =10A-63,7Q=637V
H otiypaio taon mov epappdletor 6to mukveTn givor:
u=637nu314-t

H evepyoc tyun g thong etva:

U=U,_ /+2=637V /2 =450V
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Hoapdaderypa 2

2ta dxpa 1avikod Tukvet epapudletar taon u=600-nu(314t+30°).
To pedpa otov mokvet eivar I=30A. Na oyedtactel T0 dS10vuGHATIKO
Oy pOpLOL KOt VoL VTTOAOYIGOEL 1) Y@PNTIKOHTNTO TOL TUKVOTY.

Avon:

To dwvucpatikd dudypoppo petald tng Téomng, Tov €XEL APYIKN
@don 30°, kou g £vtaong mapovctdleTon 6to Zynuo 8.9:

90°
9=30°
yquo 8.9. Atovocpoticd didypoppa téong kot £vtoong o KokAwmpo E.P.
UE 100VIKO TUKVOTN

H tdon U divetar and v oyéon:

J2 1,414

Amd 10 vopo tov Ohm, n yopnrtikn avtictaon etvot
X, =U/I=424,3V/30A=14,14Q
KOL 1 YOPNTIKOTNTO TOL TUKVOTN givo:

C=l/(0X )=1/(314-14,14)=2,25-10*F=225pF
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8.6. NOMOI TOY @M KAI TOY KIPKQ® XTO
ENAAAAYXXOMENO PEYMA

8.6.1 Nopog tov Qu

Onwg ldape 610 cuveXEG pELLLA O VOLOG TOL QU £lxe TN LOPON:
U
U=IRn ==
TR

270 EVOALOGGOUEVO PEVLLOL 1] TTOPATAV® GYEST 1GYVEL Y10 TIC EVEPYES
TéG Taong ko évraons. H dapopd elvatl 61t to pedpa vroroyileton
®¢ 0 Adyog ¢ taong U mpog v ouvBet avtictaon Z. ‘Etot, éxovpe
7O VOLO TOL QU 6TO EVOALUGGOUEVO PEVLLOL:

U

Z

To péyeBog Z ovopdaletor oOVOETN AVTIGTUGT TOV KUKAMUATOC.
To Z hapPavet 1 Tipég tov Iivaxa 8.1.

[Mivakog 8.1. ZHvOetn avtictaon o KOKA®UO EVOALOLGGOUEVOL
PEVUOTOC
Mopoen Kvkiopotog XHvhen avtiotoon Z
Movo e OIKEG aVTIGTACELG Z=R
, , , 1
Moévo pe 180vikd TuKveOT) Z=—
Co
Mobvo pe 1daviko Tnvio Z=Lw
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8.6.2. Nopou tov Kipkoe

O1 vopot tov Kipkme yio to cuveyég pedpa, 0nmg tapovstacinkay
oto Kepdroto 3, epappoloviot Kot 6To EVOAAACTOUEVO PEVLLOL Y10 TIG
EVEPYEC TIHEG TAOTG KO EVTACTG.

2V TEPITTMOOT TOL EVOAAOGGOUEVOD PEVUATOC OUMG OVTL Yol oA~
vePpicn mpdobeomn yiveral dtavuspoTiky Tpocheon Tov peyebdv tdon
KoL EVToo.

8.7. XYNOETA KYKAQMATA

Ta kuKAOpHOTA EVIALAGGOUEVOL PEVLOTOG TTOV TEPIAAUPAVOVV OVTL-
otdoeig R, mvia L ko mukvetég C ovopdloviatl 60vOeTo KVKAOpOTO.

O cVVOVOGUOC TOV OUKOV, ETAYOYIKOV KOl YOPNTIKOV OVTIOTA-
ceov R, X, X amoterel v 6OvOeTn 1 @auvopevn avrictacn tov
KUKAMUOTOC.

8.7.1. Kvkhopata RL Xepag

‘Eva ouvBeto khxhopa RL cepdc mopiotatal oto oynua 8.10.

Uf

Zyuo 8.10 Kdkiopo avtictaong kot tnviov o€ 6elpd TpOPOSOTOVUEVO [LE
EVOALOGGOEVT TAGT
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XV mpdén To KUKA®UO 0vtd €KTOC amd T aveEaptnrta. ototyeio
OUKN ovTioTOoT Kot 100vVIKd Tvio pumopet va ival To 16000VVOIO K¥-
KAopo evog anviov pe opkn avtiotoon R kot avtemaywyn L.

Yt dxpa Tov KukAdpatog AB gpappoletar evarlhacoopevn téon
U. Ano6 ta otoyeio R kot L d1épyetan 10 1010 pedpa I enedn eivon og
oepd. O Ttmwoelg taong o€ avtd ivor Uy, U, avtictoy . ZOpeovo pe
to NTK ¢ ké0e ypovikn otiyun, yuo T OTIYHOAES TIHEG TOV TACEWV,
LGYVEL:

u=u, + u,

"o va TpocBécovpe evarracoopeva peyedn, mposbétovpe ta dio-
viopato Tov PEYIoTOV TIH®V TV ueyedav avtov. Emiong, pmopovue
Vo 00poiGOVUE SOVUGUOTIKG TIG EVEPYEG TIUES TOV EVOAALUCCOUEVMV
ThoE®V Kol PEVUATOV. To SOVUCUATIKO SUOYPOLLO TOV KUKAMDUATOG
tov Zynuatog 8.10 mapovoibleton 6to oynua 8.11.

2V TpAén Hog EVOLAPEPOVY Ol EVEPYEG TULES Kol Ol S1APOPES PACTC
netald tov peyebov U, 1, U, xor U, tov cvvbetov kukhopatog. Onmg
gtvat yvootd, n evepyog T g taong U, kat tov pedpatog I o pua
avtictaon R Bpickoviar oe @don (cvppacikd). Apa n tédon U, kot o
peoua I ovurintovv oto ddypappa 8.11.

Zymua 8.11 Awavocpatikd
dbypappa taoeov U, U, U

I U ko évtaong I og kokhopa R - L
GEPAC

To davoopa g evepyod Tiung e tdong U, mponyeitot Tov dtavi-
opatog U =o LT tov pevparog I katd 90°.
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H téon U, mov epappoletor oto dkpo AB ToU KUKADUATOG, GYNLLOL
8.10, givan 10 Sravvopatikd afpoioua Tov U, kar U, . H peta&d tovg
dpopd paong sivatl 1 yovia ¢. Ao T0 S10VUCUATIKO S10YPOLLLLOL TTPO-
KOTTEL:

U=U U, =(I-R+(I-0-L)=I* [R*+(o L]

[Tpoxvmter Ot

U=1-\R*+(oL)’

H obvBetn avtictaon tov kukAdpotoc R-L cepdg siva:
z=R*+(oL)’

H o avtiotaon R kaBd¢ kou n emaymykn avtictaon oL petpod-
vton o€ Qu, dpa kot 1 ovvOetn avtiotaon Z petpdrtol oe Q.

H yovia ¢ mpocdiopiletar amd to opBoydvio Tpiywvo Tov oYUATOS
8.11 ko elvan ) yovia petagd g taong U ota dkpo Tov KUKAMUOTOG
Ko g évraong I:

epp=U, /U, =X /R=0L/R ka1 0 < ¢ < 90°

Epappodlovtag Aowmdv evarraosoopevn taon U ota dkpo chvletov
katavaiwt) R-L og oepd, n evepydg Ty tov pedUATOC 1IGOVTOL LIE TO
AOYO NG EVEPYOL TIUNG TNG TAONMG KOl TG GVLVOETNG avTioTAONG.

I:U: U

2 e

Hopaderypa 1

Noa vroAoytsOei n tdon g mnyng mov mpémetl vo. cuvdebel 6To KO-
KAopo Tov XyMuatog 8.10 yio va kKukAopopfcel 6" avtd pedpa SA, otav
n oKy ovtictacn eivor R=6Q kot n enoyoyun avtiotaon X, =80
GLVOESENEVEG GE GELPAL.
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Avon:

O TTOGCELG TAONG GTNV OUIKT KO GTNV EXAYOYIKT AvIioToon elvatl:
U =R I=5A-6Q=30V
U =I-X,=5A-8Q=40V

H tdon g mnync vroroyiletot amd 10 S10VOGUATIKO SLAYPOLLLLO. TOV
Zymuatog 8.12:

U= JU% +U? =+/30? +40? = /900 +1600 = /2500 = 50V

¢
Zyue 8.12.  Awvvopotikd
I U, SUIYPOLLE TTTOCEDMV  TACNG
og kokAopa pe R-L o cepd
Mopaderypa 2

Na vroroyiobetl 1 cuvheTn avticTaon T0V KUKAM®UOTOG, GTO OTOi0
R=9Q ka1 X, =122 o¢ ceipd.

Avon:

Z=R?+X? =/9% +127 = \/81+144 = /225 =150
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Hopdaderypa 3

No vroAoyisOet 10 pgvpa TOV SlOPPEEL TO KOKAMUO TOV ZYTLOTOG
8.10 pe enoywywkn avtiotoon X =5Q kot ok R=1Q av cuvdebei og
dikrvo E.P. pe thon 12V.

Zyuo.8.13 Tpiymvo
OVTIGTAGEOV: OUIKNG R,
emaywywng X, kot covlemg Z

Avon:

Ao 10 oyfua 8.13 Bpickovpe v chvOe avTicTOoN TOL KUKA®-
LLOLTOG:

Z=\R?+X? =1 +5* =26 =5,1Q

Ao Tov vopo tov Qu givat:

_U_12V .,
Z 51
Mopdaoerypa 4

Epappoletar evoliaocoopevn tdorn 42V-50HZ ota dkpo KokA®-
Hatog oelpag e ok avtiotaon R=40 Q kot avtenaymyn L=0,12H
(oymua 8.10). Na vroAoyicBel: o) n ovvBeon avticTaomn Tov KUKADO -
10G, B) M évtaom Tov PELUATOG TOV SLOPPEEL TO KUKAMLLML, Y) 1) TTOCN
Tong oV avTicTOoN TOL TTNViov, ) N MTAGCN TACNG 6TO TNVio, €)
N deopd eAcNS HETAED TAOTG KOl PEVIOTOG KOL GT) O GUVTEAECTNG
1GYV0G TOV KUKAMLOTOG.
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Avon:
H enayoywn avtictaon stvau
X =0L=2-3,14-50-0,12=37,68Q

a) H oOvOetn avtictaon tov kukAdpatog eivat:

Z=R?+X? = |R? +(oL)" = /40 +37,68? =55Q

B) H évtaom tov pedportog vworoyiletal amd 10 VOUO Tov Qu:

v) H mtt®on tdong otnv opkn avtictoaon etvat:
U, =I'R=0,76A-40Q=30,4V
H tdon U, givar o€ pdon pe o pedpa, Zyfua 8.11.
0) H mtdon téong oto mvio givo:
U =I-X =0,76A-37,68Q=28,65V.
H tdom avt mpomopevetal Tov pevpartog katd 90°.

H tdon mov epappodletar oto khximpo U=42V givar to dtavoopartt-
K6 aOpotopa TV 6vo Trwcewy taong U, kot U, Zyfua 8.11.

U*=U *+U, *=30,4°+28,65°=924,16+820,82=1744,98V? 101
U=.1744,98 = 41,77V

€) H yovia ¢ peta&d tdong U kon pedpartog [ vmoroyileton amd tn oyé-
on:
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H epappoldpevn taon mpomopedeton Tov pevpatog Kotd 43°. v
epinTmon ot AEpE OTL TO KUKAMUO £YEL ETAYOYIKT) COUTEPUPOPAL.

o1) O ovvTeEAEoTNG 16YHOG TOV KUKAMUATOS VITOAOYILETOL OO TNV WML~
K1 ovTiotaon kot arnd TV ovvheT) avtictoon:

Hopdaderypa S

¥’ éva khklopa pe R-L og oepd, R=100Q, L=1H gpappdletar evar-
Aacoduevn taon pe evepyd Ty U=220V ko =50Hz. Na vroroyt-
oToVV: 0)) N EnAy®YIKN ovtictaon X, B) n cbvbem avtictaon Z, y) n
EVEPYOC TIUN TOL EVOAAOGGOUEVOL pevUOTOC I, &) o1 TThoES ThoemV
U, xau U, omnv avtictaon kot 610 anviov Kot £) N S109opd ¢hong pe-
ta&d g tdomng U ko g évtaong 1.

Avon:
)X, =L-o=2-n-f-L=27n-50-1=314Q

B)Z = JR?+X? =+/100% +314? =329,5Q

d)U, =1-R=0,67-100 =67V
U =1l-»o-L=0,67-314=210V

U, =l-0-L=0,67V
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H téion mponyeitor g £viaonc Kot 72° dnAadn 1 GOUTEPLPOPE TOV
KOTOVOAWMTI EVOL ETAYOYIKT.

Mopdoerypa 6

Me ta dedopéva TOV TPOTYOVEVOL TAPAIELYLATOG VO VTTOAOYIGTOVV:
o) M eovouevn 16y0O¢ P.n TpayuoTiKh woyvg P kot depyn oydg P,
TOV KUKADOUOTOG Kot ) VoL o(€010.6TEL TO OLOVUCLATIKO S1EYPOLLLLOL TOV
TACEWMV Kol TO TPIYOVO 10YVOV.

yMuo.8.14.
AlovoopoTikd
©=72° Suaypappe Thoemv
(o) ko vV (B)
U KukA®potog R - L
oelpdg

(CY) ()
Avon:

a) P =U-1=220-0,67=147,4VA
P=U"I-50v=220-0,67-0,309=45,55W
P =U-I'nug = 220:0,67-0,951 = 140,2VAr

B) To 610vLGLATIKO O1AYPAUILO TAGEMV KOl TO TPIY®VO NG 16Y00G divo-
vtol oto oynpa 8.14 a kot B avtictouyo.
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Hopdoerypa 7

Atveton ohvOetn avtictaon Z mov amoteAeiTol amd UK 0VIIGTOoT)
5Q xon mvio L o oepd. Otav epappolovpe ota dKpa TG EVOAAAC-
oopevng tdong S0V kot cuyvomtag SOHz, to pedpa sivon [=5A. Na
Bpebei n avteraymyn L tov amviov.

Avon:

Amo6 10 VOO TOV QU YOV UE:

Ao Vv oyéomn ¢ ovvOeTnC avtioTaong:
Z=\R?+X? = Z2=R?+X?

H emaywywn avtictaon vroloyileton og:
X =7*-R*=10°-5=75Q?

ko X, =+/75=8,66Q

X, =2 fL

Mopdaoerypa 8

‘Eva xoxkAopo arotedeiton amd po opikn avtiotaon R=10Q og
celpd pe po avteraymyn L=50mH. Xto xdxlopa epappoletor tdon
U=24V pe ocvyvotmra SOHz. Na BpeBodv: a) n dtapopd pdong ¢ peto-
&V thiomng Kot Evtaong, B) 1 evepyog 1oybS KoL Y) N OLUIKT KOt 1) ET0Y®-
YIKT TTOGT TAOTG.
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Avon:

o) X, =oL =2-3,14-50-50-10°=15,7Q

=1,57 wou ¢=57°

_X__L-o_31450-10° 15,7
P RTR -

R 10

B) IN'a va Bpebei 1 1oy0¢, vroroyilovtal n cbvOen avtictaon Z Kot to
pevpa I Tov KuKA®poTOC:

Z=JR?+X? =/10? +15,7% = /100 + 246,5 = 18,6 Q

B) H evepydg 160G Tov KUKAGUOTOG Eivat:
P=UI-cuvp=24-1,29-00uv57°=24-1,29:0,54 - = 16,7 W
) U.=I'R=1,29-10=12,9V
U =I-X =1,29-15,7=20,2V
Mopdaderypa 9

Noa vroroyiotei n 6OVOET 0vTioTAOT KUKADONATOS 6TO 0moio R=10Q
kot X, =20Q givor cvvdedeuévo oe GepaL.

Avon:
H o0vBetn avtiotaomn tov KukAdpaTog stvat:

Z =R+ X2 =10% +20% = \100+ 400 = 22,360
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Hoapdaoerypa 10

[Invio pe emayonywn aviictoon X =5Q kar opiky R=1Q cuvdéetar
o€ diktvo pe tdon 12V. Na vroroyiotel To pedpo Tov dlappéet To KO-
KAopa.
AvYon:
H o0vBetn avtictaom tov KukAdpaTog stvat:

Z=R?+X? =12 +5? =/26 =5,1Q

Am6 to vopo tov Ohm €yovpe

Hopdaoerypa 11

Kokhopa pe opukn avtictaon R=5Q kot avtenaymyrn L=15mH cg
oepd dwappéetarl and pedpo i=10 nu(500t). No vmworoyiotovv: o) M

EVEPYOS TIHN TOL peLpOTOG, B) N EVEPYOS T TG TAONG TG TINYNG, ¥) 1M
EVEPYOC 16Y0C, 0) 01 TTMOGELS TAGE®Y GTO. AKpo TV oToryeimv R kou L.

Avon:

a) H evepydg Tyun tov pevpatog sivat:

B) And 1o pedpa i=10 nu500t, Tpoxvmrel 611 =500 rad/sec.
H enayoywkn avtictaon tov wnviov givat:

X, =L-©=500-15-107=7,5Q
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H obvBetn avtictoon sival:

Z=R?+X? =52 +7,52 =9Q
H evepydc tiun g tdong mov epapuoletor 6to KOKA®p eivat:
U=Z-1=9-7,1=63,9V

v) H dwapopd @dong petald tov pedpatog kot g tdong etvat:

7,5
epp=—=—"-=15 ka1 ¢=56,3°
PO R 5 ¢

[Na ™ yovia avt égovpue:
ouvp=0,554
Ko 1 EvepYOg 1oy 0g lvat:
P=UI-cuv¢p=63,9-7,1-0,554=251,5W
EmaAnfevon:
P=R-1>=5-7,1>=251,5W
d) Ot mtdoelg 1dong ota otoryeia R kot L Bpiockovon amo:
U =1-X =7,1-7,5=53,2V
U.=I'R=7,1-5=355V
EmaAn0evon:
U= U-ocuve=63,9-0,554=35,5V

U,=Unup=63,911156,3°=53,2V
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8.7.2. Kvkhopata R - C Xepdg

To xoxhoua R - C cepdg mapovsialoviot 1o oynua 8.15.

Zyua 8.15 Kokiopa R - C oelpdg tpopodotoduevo e eVOALAGGOUEVT TAOT

>to axpa AB epappoletor evailacoopevn tdon U. Ztoug akpodé-
KTEG NG ovtiotaong mapovctdletar po twon tong U =I'R og pdon
pe to pedpa I kot 6Tovg 0mMouo0g Tov TUKVOT i taon U . Z0opeon-
va pe 10 dgutepo vopo tov Kipkme, 1o dtovocpatikd dfpotoua tomv
ntwoewv 1doeov U, ko U icodton pe v tdon e nyng U.

H evepydg Tipn g téong ota dxpo tov tokvoty U, =I-X kabvote-

pet katd 90° g evepyol Tiung tov pevpoatog I, Zynua 8.16.

I U

R

Zymua 8.16 Atovoopatikd dtdypopipiol
taoeov Uy, U, U kot évtaong I og
kokhopa R - C oepdc
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H evepydg tipun g tdong g nnyng U eivar to dtavuouatikd dpot-
opo Tov evepyav tiumv U, kot U.. H dapopd @dong petatd U ko
glvar n yovio @. ATd 10 dtdypappo Tov Xynuotog 8.16 mpokdmtet:

U2=UR2+UC2=(I'R)2 + (IX)? kau
=IyR*+ X2 = | = ——
JRZ+ X2
H ovvBetn avrtictaom tov kukAopotog R - C givat:

z=Y- R

Kot o¢ yvootd

To péyebog Z etvar | ohvBetn avtictaor tov katovorlot) R - C oet-
pag kol petpiéton oe Q. Amod to ddypappa Tov oynuatog 8.16 mpo-
KOmTeL 0TL 1 e@appolopevn téon U kabvotepel wg mpog v €viaon I
KOTA TNV YOI @.

H yovia ¢ vroloyiletat and m oyéon:

U, 1 Xe
epp=—S=———="5 ko 0 < <90°
*¢ U, oCR R i

O ovvteheoTtiC 1oY00G Elvat:

U, IR_R_ R
owWp = —=—=—=

U 1Z Z |r? +X2

1o kukAopa R - C cepdg 10 pevpa mponyeiton tng Tdons Kot to
KOKAO O TOPOVGLALEL YWPNTIKT] GUUTEPLPOPA.
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Hopdaderypa 1

Taon 220V, 50Hz gpappoletot 6ta Akpo GHVOETOL KUKAMUOTOS, TO
omoio amoteAeiton amd opukn aviiotaon R=140 Q o€ celpd pe mukvo-
™ C=15uF. Na vtoAoyisBovv: a) n 6Ovhe avtictacn Z Tov Kotavo-
AT, B) T0 pELLA GTOV TVKV®OTY], ¥) 1] TTOGT TAGNG GTNV AVTIGTACT, O)
1 TTOOT TAGNG OTOV TLUKVMOTY, €) N SPOPA PAoTG HETAED TAGNG Kot
£€VTOONG KO GT) O GUVTEAEGTIG 1GYVOG TOV KUKAMLLOTOG.

Avon:

o) H ocbvBetn avtiotaon tov Katavoiwot givat:
2= JREE

Omov

1 1 _10°
PO - =
Co 15-10°.2.3,14.50 15-314

kot Z =+/140% +212% =254Q

=212 Q

7) U =I'R=0,86A- 140Q=120,4V

H tdom avtn eivor o€ aon pe To peoua.

0) U =I'X =0,86A-212Q=182,32V

H tdom avt petamopevetot tov pevpatog katd 90°.

€) H yovia ¢ givou:

E010) :—:?:—:1,51 Kot ¢ =56,56°
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A76 to dudypappo Tov Zynuatog 8.16 fAémovpe 6t taon U petamo-
pevetot Tov pevpatog [ katd 56°.

o1) O cvvtedeong 1oYLOG etvat:
ouve= cLv56° = 0,55
Mopdaoerypa 2
Avtiotaon R=10 Q kot mokvotig C=50 puF cvvdéovion oe celpd,
omua 8.15. H otrypaio tipn tg évtoaong tov pedpatog divetor amd
v oxéon: 1= 10-mu(1000t). Na Bpebel a) n evepydc tiun g téong U
™¢ TYNG Ko B) n dopopd eéong ¢ HeTa&d TAoNG Kol £VIOOTG.
Avon:
H otiypaio Ty g tdong mov epappoletor and v anyn elvat:
u=U_nwot - 9)
KO 1] KUKAIKY] GuyvoTnTa givon
®=1000 rad/sec.
H péyrotn tyun g tdong stvau:
U =1 -Zo6movl =10A.
H obvBetn avtictoon tov KukAGIToS vtoloyileTot og:

1) 1 ?
Z=R*+X% = |R*+|—| =,[10% + ] =22Q
¢ \/ [ c] \/ [1000><50><10'6

()

Ao ToV VOO Tov QL

U =1 _-Z=10A-22Q=220V = U=0,707-U_=155,5V
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H yovia peta&d tov Stovooudtov g Tdong Kot g évtaong tvat:
o
R ®CR 1000x50x10°x10

oo = Ko -
PP R

Kot @ = 63°

H téon U kabvotepel wg mpog to pedua I dpa n cvunepipopd tov
KUKADUOTOG Elval ympMTIKY.

Hopdaderypa 3

To xoxAopa R-C oepdg tov oynuatog 8.15 teptrapupdavetl avtiotoon
R= 6000 Q kou mukvot) yopntwottag C=2 pF. Zta drkpo tov gpap-
uoleton evardlacodpevn taon pe evepyo tiun U =220 V kot cuyvotnto
f = 50 Hz. Na Bpebobdv: o) 1 KukAiKn cuyvotnta o, B) n xopnTiKy
avtictaon X, v) N ovuvbem aviictoon Z tov KuKA®UATOG, 8) 1 evep-
Y0g Tiun Tov pedpatog I, €) n ttoon taong U, otnv avtictoon kot n
U, otov mukveti, 67) 1 dapopd ¢pdong ¢, ) N @ovopevn 1606 P.n
mpaypatiky 16x0g P ko n depyn 1oy0g P kot n) va 6xe6106T00V 10 O101-
VOGLOTIKO SLAYPOLLLLO TOV TAGEMV KOl TO TPIY®mVO TNG 16YVOG.

Avon:
o) o =2-mf=2-1-50 = 314 rad/sec

6
B)xc_i L 6=10 =1592,5 O
oC  2nx50x2x10° 628

) Z=R?+X% = /60007 +1592,5% = 6208Q2

§)[=—=———=0,0354A
Z 6208Q

¢) U, =I'R=0,0354A-6000Q = 212,4 V
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U, =1X_ = 0,0354A-1592,5Q = 56,4 V

Ko @ = 15°

0 P, ,=UT1=220-0,0354=7,8 VA
P =U-T-cuvp =220-0,0354-cvve = 220-0,0354-0,95 =74 W
P_=U-I'nue =220-0,0354 nue = 220-0,0354-0,25 = 1,95 VAr

M) Xto oynpa 8.17 ansikoviCovrat To S1dypapLpo TEGemV Kol TO Tpiym-
VO 16%00G.

U, =212,4V
®

U_=56,4V U=220V

Zympe 8.17. Atovuopoatikd Stéypapio TV TACEMV Kol TPLymVo 16Y00G TOL
KUKADUOTOG TOV Topadelypotog 3

Hopdaderypa 4

"Evog xatavalmmg meptiappdvel opkn avtictoon R=175Q c¢ oet-
pa pe mukvot yopntwotntag C=5uF kot cuvdéetan pe taon U=150V,
ovyvomtag SOHz. Na vroAoyiotouv: a) 1 dtapopd dong petald ta-
ong kot évraong, f) n ocvvlern avticTaon TOL KATOVOAMTH Kot y) N
£VT0oM TOVL PEVUATOC.
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Avon:

o) H yopnrtim avtictaon givau:
211 1
© Co 2xfC 6,28-50-5-10°

Onote N yovia ¢ dlvetor amd T oyéon:

=637Q

B) H chvBetn avtiotaon tov KukKAOUATOG Etvat:

Z=JR?+X2 =/175% +637? =660Q

v) H évtaon tov pevpatog ivat:

8.7.3 Kvkiopa R-L-C Xeipag

To ohvBeto awTo KOKAWPA Tephapupavel avtiotaon R, tnvio L ko
mokvot C og cepd, oynua 8.18.

R L
A B r¢ A
UR UL UC
UX
U

Zympa. 8.18 Koxhopa R - L - C ogpdg tpo@odotodievo e
gvalhacodpevn taon U
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H tdon U mov gpapuoletor ota dxpa AA glvar T0 S0VOGHOTIKO
aBpotopa Tov TpLov TtHcenv tdong Uy, U, kar U ..

* Htdon U =I'R givar o€ @don pe 1o peduo,
* H1déon U =I-X| givan o6& mpomopeio 90° og mpog to pevpo
* Hrtdon U= & glvan o¢ petamopeio 90° m¢ TPog T0 peL L.

H mtoon tdong oty avtictacn U, kot 10 pevua I cvpmittovv
(¢=0°) oto S1dypappa 8.19.a. To davvoua g tdong U, Bpioketon et
TOV SLVOGHOTOG TOL PEVLOTOG KOt £XEL TNV 110 POPAL.

H ntdon taong oto dkpo Tov anviov U, TpomopeveTal Tov pEOIATOG
I xatd 90°, v m wtwon téong oto mokvet U, petomopedetat Tov
pedpatog I kata 90°. O taceig U, kau U eivan og avtibeon @aong
(avtipaon), OnAadn Exovv petacd Tovg dapopd edong Ap=180°.

Am6 10 drovucpatikd didypappa tov oyquotog 8.19. mpoxvntet:

1 2
U=.JU2+(U, -U.Y =1 |R?* +| oL -—
\/R ( L c) \/ [0) C]

()

H obvBetn avtictoon tov KukAdpoTog givat:

2
z:B:\/Ru[mL_i]
| oC

H dwapopd edong ¢, oynpa 8.19.p vroroyileton amd ) oxéon:
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L U
U, =U,- U,
Ux :UL' Uc v 0
UR
¢ (9)
I U-=RI
Zyuo 8.19. Alvuopatikd
U,=IX, dbypappa tdoewv Uy, U , U,

kot évroong I oe koxdopa R-L-C
GEPAG

(o)

H emayoyu ntoon tdong U, Kot n xowpntikn ttdomn taong U Exouv
avtifeteg AoELS Kol TO davucpatikd Tovg dfpotcpa yivetar pe okye-
Bpwn dBpoion TV apOuNTIKAOV TIUOV.

Av n Ttdon téong oto mnvio givar peyaAdtep 6€ AmOAVTN TN TNG
TTAOONG TAONS GTOV TVKVATY, TOTE 1 TAon ota dkpa BA tov KAddoL
elvat:

1 1
U,=U, -U.=lo-L-I'—=I'|L-o-—
X e oC [ Co

H tdon avt) U, mpomopedetar tov pebuatog Kot to 6o KOKA®U
EXEL EMAYMYIKT] GUUTEPLPOPAL.

1
H dwapopd X = Lo o = X - X ovopdletar awvopevn avriota-

on 1] ovvleT avrictaon Tov otoyeiov L ko C og cepd.
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Avtifeta OTOV 1 ETOY®YIKN TTOOT TAONG €ival LIKPOTEPN Ao TNV
XOPNTIKN, TOTE N Taon U, TPOKVTTEL GPVNTIKNY KOl HETATOPEVETOL TOV
pevpatog. To khKAwpa oTNV TEPITTOON QVTH EYEL YOPNTIKT CLUTEPL-
Qopa.

Mopdaderypa 1

YOvOetoc katavolmtg mepthapPdvel mokvot) C=15 pF, opwkm
avtiotaon 50 Q kol avtenayonyn L=0,4 H cvuvoedepéva oe oepd ta
omoia Tpopodotovvtal pe evarlaooouevn tadon 100V, S0Hz. Na vro-
Aoylo0el: o) N YoPNTIKY aVTIoTOOT TOV TVKVEOTY, B) 1| ETAYWOYIKN OVTi-
6TOoN TOL TViov, y) N cHVOET avTIGTAOT TOV TPUDY GTOLYEIWV TTL-
KVOTH, TNVIOL Kol OKNG avTiotaong, 0) To pedua I oto kdkimua, €)
n ntwon taong U, oto mnvio, ot) n ttden téong U, oto mokve, ()
M 010popa pdong HETAED PEVUOTOG KOt TAONG GTA GKPOL TOV KUKAMLLOL-
TOG, 1) O GLVTEAEGTNG GYVOG TOL KUKAMUOTOG Kot 0) TO S1vuGHOTIKO
OLAypOLO TAGEMY KOt EVTOONG.

Avon:

a)xczi— 1

= =212Q
Co 2-3,14-50-15-10°

B) H erayoywn avtictacn tov anviov eivat:
X =0L=2n50-0,4=125,6Q

v) H cVvvBet avtictoon tov KukAopotog stvat:

Z=\JR?+(X,_-X,) = /50° +(125,6-212)° =99,8Q

d) To pevpa I giva:
_U_ 100V
Z 99,8Q
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¢) H mtwon taong U, 670 anvio givol:
U =1X =1A-125,6Q2=125,6 V

ot) H mtdon 1dong otov mukvmt) tvat:
U=IX =1A-212Q0=212V

€) H epantopévn g yoviag ¢:

00 = XLI;XC _ 125,:(; 22 _

Kot @= -60°

H tédon ¢ myng U petamopevetar tng Eviaonc I katd 60°. Emopé-
VOGS T0 KOKA®LO TOPOVGIACEL YOPNTIKT GUUTEPIPOPA.

0) To davvopatikd diaypappo eaivetal oto Lynua 8.20.

UL
I U,
¢
UL' Uc
U
Zymua 8.20 Atovoopatikd OtdrypopLpLol
Tdcemv Kot évtaong g ovvheTo
Ue KOKA®UO LLE YOPNTIKT CUUTEPLPOPE.
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Hoapdaderypa 2

Ye KOKAopo Tov amoteheitor omd avticTaon, TNVI0 Kol TUKVEOTY
e avtiotacelg R=10Q, X =50Q kar X =30Q o¢ oeipd, epappdletan
evarlaooopevn taon u=310-nu(314t). No vroroyisOei 1 evepyog Tiun
TOV PEVUOTOC GTO KOKAMLLOL.
Avon:
H obvBet avtictoon tov KukAdpoTog givat:

Z=\JR2+(X_-X, )’ =/10°+(50-30) =107 +207 = 22,40

H evepydc tiun g tdong toovtot Ue:

8.7.4. Kixhopa pe R kot L Iapaiinia

To kdxhopo tov oynuotog 8.21 mepthapfavel UK avtictaon Kot
KaBapn avTenaymY 6€ TopAAANAN chHvOeo.

I

Zymua 8.21 Kdvxhoua pe
R kot L mapdAinio og
evaAloooOEVT Tdom
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21NV TEPImT®MON QLT 1 EVOALAGGOUEVT TAGT TG TNYNG €ivat 1010
Kat yio T 6vo otoryeio. To oAko pevuo I katavipeton oto I, mov 61€p-
xetar amd v avtiotacn R ko 610 I, mov diépyetar and v ovtenayw-
M L. Mmopovpe va vtoloyicovpe Ta Sv0 peOLLOTO 0V OLOPECOVLLE TNV
tdon U pe T1g avtioToly e avTloTdoels TV oTotyeimv, OnAadn:

| —H Ko
R R
U U
IL:_:_
X Lo

-

[Na tov vroAoyiopd Tov oAkov peduatog I mpémel va oyedidcov-
LE TO OVUGUOTIKO OAYPOLLLE TOV KUKADUOTOS, OTMG (POIVETOL GTO
oyfua 8.22. To pebua I, eivar cuupactkd mpog vy téomn Kot 1o 61dvo-
oud tov tomobeteiton otov 810 afova pe avty. To pevua I kabvotepel
™G taong katd 90°, 1’ avtod to S1dvucud tov givar kabeto oto I Ko
Bploketon otov apyntikd nuidEova. H daydviog tov oynuatilopevov
TOPOAANAOYPALLOL divEL TO AOPOIGHA T®V OLO PELLATWV, ONANOT| TO
oAko pedpa 1. H yovia ¢ petagd tov cvuvietapévou pgopatog I kot tng
téong U elvai n d1opopd pdong Heta&d TAonS Kot £VTAoNG TOV KUKA®M-
LLOLTOG.

Ymoloyilovpe v T avtov Tov pevuatoc I pe v Ponbela tov
TPLYOVOL TOV GyNuatog 8.23.

1,=UR U

¢

1=U/X,
Yymua.8.22. Atovoouatikd
daypappa evtacewy I,

I, kau I og kOKAwpa R - L
TapaAAnio
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2ymMua.8.23 Tpiywvo peopdtov

2
Uy . (u 11
1=\ =y ) [x_] VR
L L

To pedpa I kaBvotepel g tdong U katd yovia ¢:

H 16odvvaun cbvemn aviictaon tov kKukA®patog gival

u_ 1 _ LRe _ XR
I [1, 1 JR*+LU® R*+X?
R* Lo’

TéLog amod o Tpiywvo Tov oynuatog 8.23 TpoKOTTOVY Ol GYECELS:

/7=

[=I-cuve kot [ =I'nuoe

Mopaoerypa 1

Quikn avtiotaon R=20Q kot avteroywyn L=3mH cvvdéovtot ma-
paiAnia. Xto kKoKAwpo epapudletor tdon U=120V, =800Hz. Na vro-
AOY1IGTOOV: 0) 1 16odvvaun cvuvletn avtiotaon, B) 1o oAkd pedua I,
) to. peopota I, ko I oty avtictacn kot o wnvio avtictoya, 8) n
dpopd pdong tov pevpatog I kot g téong U.
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Avon:

o) H emaywywn avtictoon stvat:

X =L-o=2-n--1L=2-3,14-800-3-10°=15Q

H 16odvvaun cbvbemn avtiotaon giva:

X,R _ 1520

= = =12Q
JRZ+XZ /152 +207

B) To olko pedpa givar:

v) To pedpa otV avtictaon eivar:

120
I, =U/R=""=86A,
S URE=2

To pevua oto mnvio eivat:

IL=U/XL:%:8A

d) H yovia ¢ vroroyiletar and t oyéon:

QO :izl—L:§:1,33 KoL =53°

EmaAn0evon:
[.=I-cuvp=10-c0v53°=10-0,6=6A

[[=I'mue=I'nu53°=10-0,8=8A
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8.7.5. Kixhopa pe R ko C Hapdrinia

‘Eocto 10 xOKA®Mo TOV oynuatog 8.24 Le TuKveOTh Kot OUKN ovTi-
GTOOT) GLVOEIEUEVO TOPAAANAQ TTOV TPOPOSOTOVVTOL UG TNYN EVOA-
Aaocopevng taonc. To SovucHaTIKO TOV JSLdyPOLILe Kot TO TPiymvo
TOV PELHATOV QaivovTol 6To oynua 8.25.

yua. 8.24 Kokioua pe R - C napdAinio o evaAlaccouevn tdon

ZyMuo. 8.25 AlovusuoTiko Stdypoppo Kot Tpiymvo pevudtomv

2NV TEPIMTOON QLT EYOVUE:
U

I, = — kot
R
R
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Ao 10 Tply®vo TPOoKHATEL OTL TO OMKO pedUX EvaL:

= [(UP (uY) . [1
| = IZR +|é = [E] +[X_] =U F'l‘cz(!)z
©

H dwapopa pdong ¢ givau:

H obvBetn avtictoon tov KukAdpoTog givat:
R

_U_ 1 _
7=—= =
e elocR]

Hopdaderypa

Atvetan 1o KOKA®UO TOL GYNpatog 8.26 dmov R,=4Q Ppicketon ma-
parnio pe R =2Q kot mokvetn X =1Q. To kokAopa covdgetar pe
mny" tdong U=12 V pe suyvémra 50 Hz. Na vroroyiotodv ta pevpa-
o [ ko I, 6T00G 8v0 mapdiiniovg kKAddovg.

I

ZyMuo.8.26. Kukhouo pe avtiotaon R, cuvdedepévn mopdrinia
ue avtiotaon R oe oepd pe mokvoth C mov tpo@odotodvat pe
EVOALOOCOUEVT] TAOM.
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Avon:
L=U/R, =12V/4Q=3A

'l vo vohoyiotet to 1, mpénel vo Bpebel n 1co6vvaun avtictoon
X, TOV cvvdvacuov avtictaong R, o oeipd pe tov mokvot C.

Xee = ,/(Rg +X2)=(4+1) =220

I,=U/X. =12/2,2=55A

8.7.6. Kvximpa pe IInvio kon Mukvot Moapdriinia

>10 oynua 8.27 mapovotdletal KOKA®UL Tov amoteAeital amd dVO
KAGOoLG TapdAinia cuvdedepévoug, o Evag mepthappavel mokvoty C
Kol 0 GALog mnvio L. Zta dxpa AB epapudleton evorlacsopeyn TGN
e gvepyo tipn U. To pedpa otov nokveth givar I, =U-o-C ko wpo-

, . . , o 9
nopeveTar TG téong kord 90°. To pevpa oto mnvio etvor: 1| = T Kol
®

petamopeveTaL TNG TAoNG Kotd 90°. 1o Zynpa 8.28 mapovsidleTon to
OLOVUGLOTIKO LAY POLLLLLEL TG TAOTC KOl TOV PEVUATOV.

I A
IC IL
C
L
Zynpe.8.27 Kokhopo
pe L-C mapdAinia
B TPOPOSOTOVUEVO OO

EVOALOGGOLEVT TAON
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Zymua 8.28 Aavuspotikd
I SLypapLLo TAGTG KO PELUATOV
ToV TopdAANAov Kukhopatog L-C

To ohk6 pevpa I etvor To davuspatikd dOpotsua Tmv 6o PELIATOV
, . . . o .
I, xon I.. Ta 800 pedpata I ko I, £xovv dtopopd @acng 180°, emopé-
vog, Bpiokovion otov kabeto aEova kot TpochEéTovtol alyePpikd.

U

I=IL4C=I—-UCm:L{fL-Cm]
()] (0]

H obvBet avtictaon vroioyiletan amd to vOpo tov Qu:

S U__ U 1

| U[ L -Cm] L -Co
Lo Lo

[Ipocoyn:

Eivor moAd 006KoAO Vo, KOTOOKEVOGTOVV TNVIO KOl TUKVMOTNG WE
UNOEVIKY] OMKN aVTIGTOOT, ETOUEVOC, omtdvia O £xovpe TNV 1OAVIKY|
VTN TEPITTOOT).

2oVl OUMG, OTO EVOALUGGOUEVO PEVUM, YPTOLLOTOIOVVTOL KUKA®M-
LLOLTOL L€ OUIKT OVTIGTOGT, TNVIO KOt TUKVAOTH GUVOESEUEVA TOPEAANAQL.
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Mopaderypa 1

1o oynua 8.29 n ok avtiotaon R= 10 Q cuvdéetor mapdAinia
pe v emayoykn avtiotoon X, = 11 Q xow wapdAAnio pe ) yopnti-
k1 avtictoon X = 22 Q. 1o khklopo tpo@odoteitar evaARAccOUEVN

tédon U=220V, 50 Hz. Yroloyiote ta pedpota oy kébe aviictoon
KOl TO OAIKO pevLOL.

Avon:

Ta pedparta 6tovg TapdAAnilovg kAadovs vroloyiloviot amd To vOUo
oV Qi

1,=U/R=220V/10Q=22 A
1,=U/X,=220V/11 Q=20A
1.=U/X_=220V/22Q=10 A

To ohkd pevpa vroroyileton pe ™ Pondeta Tov dravuspaTiKoD dia-
YPAULATOC TOL oynpoartog 8.30

1= 12 +(1, 1)’ =22° +(20-10)" = 24,17 A

Zyuoe 8.29. Kokiopa mapddining covoeong ototyeiov R-L-C
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I ymua 8.30. Arvuopatikd
SLAY PO TV PEVUATOV
TopaAANAOL KukA®potog R-L-C

8.8. ANAKE®AAAIQXH

210 KEQAAOLO OVTO dOONKAV Ol £VVOLEG TNG PUVOLEVNG, Gepy™g Kot
TPAYLATIKNG 10YVOG KOl 1] £VVOL0, TOL GUVTEAEGTI] 16YVOG Y10 KUKAMLLOL-
ta E.P.

"Eyve piar ovoluTiky] Topousioorn Tov KUKA®UATOV cuVOEGLOAOYI0G
R - L - C 1600 o¢ oepd 660 kou mapdAinia. EEetdodnke n popon g
Téong Kot £VTOoNG 6€ SLAPOPES TEPUTTAGELS KOL 1] LETAED TOVS OL0LPO-
pa @done. To mopomdve amodddnNKay Kot SoypOUUOTIKA VIO LOPON
SLVUGUATOV.

e OAeg TIC GLVOEGHOAOYiEC 0OONKAV Ol OYE0ELS Yoo TIG CUVOETEC
OVTIOTAGELG.
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8.9. EPQTHXEIX KAI AXKHXEIX ITPOX AYXH
. Oplote Vv mparypaTikn, depyn Kot @ovOUEVN 1GYV.

. Hog pmopet va e€nynbei n dapopd eaong peta&d tdong kot pedLo-

TOG G€ KUKAMULOTO ETOYMYIKOV KOl YOPNTIKOV KOTOVIADTOV;

. A®oTe TOV TPOTO £VPEGNG TNG GLVOAIKNG TACNG KOl EVTOGNG GE KO-

Khopa E.P. mov mepiéyet o oepdi:

(@R-L,(B)R-C,(y)L-Cror () R-L-C

. ZTo OKpo oKoL katovalot) avtiotaong 11 Q, spappoleton

gvallaooopevn taon evepyod tung 220 V. Tlow eivon m évraon
TOV PEVUOTOG GTOV KATOVOAMTI KoL TOL Etvat 1) Stopopd eaong e
T Toon;

Amdvtnon: 20 A. To pevpa etvar o€ pdaon e v téon.

. Atvetanr mmvio pe avteraymyn 0,6 H. Tt erayoyikn avtictaon Oa

Tapovctalel 6tav oTa dKpa TOL EQAPUOLETaL EVOALAGTOUEVT TAOT)
ovyvomrag S0Hz ;

Amdvinon: 188,4 Q

. Xta dxpo nviov pe avtemaywyn 0,25 H epappoletar taon 220 V,

ovyvomtag 50 Hz. [Tow elvatl n évraon tov pevpatog 6to mnvio
KoL oo €lval 1 01popd edong Le T Téon;

Amdvinon: 2,8 A. To pedpa petamopevetol g taong kotd 90°.

. How gtvor n yopntikn aviictoon tukvot yopntwkotntag 10 pF,

oTav £QaPUOLETAL OTO AKPO TOL EVOAAOGGOUEVT] TAGT GLUYVOTNTOG
50 Hz.

Amdvtnon: 318 Q
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8. Téaon 220 V ka1 cvyvotnrog S0 Hz epappdleton og mukvat yopn-
tikotnrog 20 pF. ITow givor n Ty g £viaong Tov pevaTog GTOV
TUKVOTN;

Amndvinon: 1,38 A.

9. Téon 220 V ocvyvomrtag 50 Hz epopudleton 6 mukvot) Kot M

évtoomn tov pevpatog etvor 10 A. Tlow etvan 1 yopntuwodTTOo TOL

TUKVOTN;

Amdvtnon: 144,8 uF
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9.1. XYNTONIZEMOX KYKAQMATOX XEIPAX

Otav 6g KOKAOUO GEPAG LLE MUKT OVTIGTOOT), ETOY®YN KOl YOPT-
TIKOTNTO, TO 0Toio Tpogodoteital pe tdon U kot petafarldpevn co-
xvomra £ M Kukhikn cvoyvotnto o, yio po optopévn tun ) M o, mg
oLYVOTNTAG, 1 EXAY®YWKY avticTtaon X yivel ion pe Ty YopNTIKN
avtictaon X, T0TE T0 KOKAMNO, GVVTOVICETAL OG TTPOG TNV TINYT TTOL
t0 Tpoodotel. H opukn avtictaon Bewpeiton og n avtictaor, wov mo-
peppdidret To cHpua tov Tviov. To kiKA®UE 0VTO ovopdleTon Emiong
KOl TOAOVTOTIG oEpdc, Zynua 9.1.

Zymua 9.1. 'Eva kokdopa R - L - C oeipdc pmopei vo cuvtovicBel
To xoxhoua givatl oe cuvtoviopd (1 svvtovileton) otav:

X=X
1

o,L=——
®,C

H ovyvotnte cuvtoviepov tpokintel amd Ty Topo Tive GYECN:

1
2n\/LC

f, =

21NV TEPINTOOT GLVTOVIGHOL GEPAG, 1| cVVOETN avTioTOGN TOV K-
KAOUOTOG AOKTA TNV EAGYIOTN TIUN TNG, TO O0€ PEVUOL OTOKTE TNV Ué-
YIOTI TN TOV.
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Z =R = g\dyiom Ty,
[=U/Z =U/R = péyrot tiun

Ovopdlovpe ovvrehestn) moroTNTOS Q TOL TAAOVTIOTY GEPAS TOV
AOyO:

Q=X /R 1 Q=X/R

AV {pPNCLOTOGOVE TN GYECT TNG GLYVOTNTOG GLVTOVIGUOV, TOTE
Bpiokovpe Yo TOV GLUVTEAEGTY) TOLOTNTOG OTL:

O ovvtereotig mOOTNTOS Q TOL GLVTOVIGUEVOL KUKAMUOTOS tvort
AOyog avtioTdcemv ko maipvet Tipég uéypt 300.

9.2. YIIEPTAXH

21NV TEPITTMGN TOL GLVIOVIGHOD TOV KUKADUOTOS GEPAG, Ol TTO-
GE1C TAONG GTO TTNVI0 Kol 6TOV TUKVOTH £ivat ioeg ko yivovtar Q popég
peyalnTepeg amd TV Tdon tov KuKA®pHToc U pe amotélespa v -
@avion vTEPTACEWV.

["a v cvyvotTa GLVTOVIGHOV LoYVEL OTL:
U =0.,=QU

[Ipocoyn:

Orvmeptdoetg eivor ETKIVOUVES Y10 TOVG KATOVOAMTEG KOl Y10l TIC G-
okevés. 'Etot, av to TOAypo Tov Tviov 0ev £xEL TNV KATAAANAN ovTO-
M TS LOVOONG 1 av 1 TAoN aGPOAEING TOV TUKVEOTY Eivorl pkpdTEPN
NG VIEPTAOTG GLVIOVIGHOV, TOTE ival duvaTdV va Yivel vepmonon
(omvONpag) Kot 01 GLGKELEG OTEG VO KOTAGTPOPOVV.
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Hopaderypa 1

Yvvdéovpe o€ oelpd Eva mmvio pe opkn avtiotaon 170 Q kot av-
terayoyn 1 H pe éva mokvot) yopntwomrtag 10 pF. Xto dkpa tov
KUKA®patog gpapudlovpe v tdon tov dtktvov 220V, 50Hz, Zyfua
9.1. Na vohoylotodv: o) n ywpntikh avtictacn X . Kot 1 Emoymyikn
avtictaon X, B) to pevpa I 670 Khkhopa, y) n c0vletn avtictacn tov
mviov Z, 6) n mtdon taong oto mnvio U, kot otov mukvet U

Avon:

o) ATO TIC YVOOTEG OYECELS Ppiokovpe:
®=2-n-t=314 rad/sec.
X =L-0=1-314=314Q

1 1 _10°
Xe=——= -6 -
Co 10-10°.314 314

=318,47Q

O1 6vo aVTEG TIHEG SLOPEPOLY TTOAD Alyo 1 o amd TV AAAN. To ko-
KAopo vt ToAD KOVI 6TOV GUVIOVIGUO.
B) To pevpa 610 KOKA®pO etvat:
U 220

JRZ (XX (170° +(314-318,47)

I

220 _j3p

\170% + 4,477

v) H ocVvvBet avtictaon tov mnviov eivat:

Z, =R?+ X2 =170% +314% = /28900 + 98546 = 357 Q2
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0) H mtdomn téong oo mnvio kol 6To TuKVOTY £ival, avtioTotyo:
U =12 =1,3A-357Q=464,1 V
U= X =1,3A-318,47Q=414 V

210 Topaderypo ovtd oKomipe BewpnOnke va mnvio pe oxeTIKA pe-
YOAN opikn avtiotacn R=170Q, n onoia wepropilel v évtaon I tov
PELUOTOG KO EMOPEVOG TIG TTOGELG TAONG 670 ntnvio U, kot 670 mo-
kvot U.. Z1o enouevo mapadetypa o dovpe 1o {610 @ovopevo va
EKONAMVETOL G€ TNVIO YOUNANG OKNG avTioTaong Katl Ba cuykpivovpue
TOL OMOTEAEGLLOLTOL.

MMopaoerypa 2

Xpnoponowovpe tov idto mokveoty C=10uF tov mapadsiypatog 1 oe
ocelpd pe éva mvio pe avtenaywyn L=1H kot opukn avtictaon R=20
Q. No vtoroyiotohv: o) To pedo 6T0 KUKA®UO Kot B) Ol TTOCELS TA-
ONG OTO TNVIO KOl GTOV TUKVATY|. Y) ZVYKPIVETE TOL OMOTEAEGLOTAL [LE
aLTa ToV TapadeiypaTog 1.

AvYon :

a) Amd 1o mponyovuevo mapaderyuo Ppickovpe Tig X =314Q o
X =318,48Q.

To pedpa vroAoyiletar amd To vOHo Tov Qu:
220 220 220

1= E = 22 _10,74A
J20°+(314-318,47) 207 +4,47° 205

B) O ttmcelg Tdong 6To VIO Kol 6TOV TUKVAOTH VIToAOYilovTal Katd
ToV 1010 TpOTO TG 6TO TOPAdELYpL 1:

U, =1.Z, =10,74-4/20% +314*> =10,74-314,6 =3379V

U.=1-X_.=10,74-318,47 = 3420
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v) Hoapatpodpue 611 1 peiwon g opikng avtiotaong and 170Q2 og
20Q mpoxorel TV avEnom tov pedpatog and 1, 3A o 10,74 A xon tov-
TOYPOVO M TTAOGT TAoNS 610 Tnvio av&avetatl omd 464,1V 6e 3379V kan
1 TTOGN TAGNS 6TOV TUKVAOTN av&hvetal and 414V og 3420V.

[Ipocoyn:

[Tpokelpévou va cuvOECOVLE GE GEPE VIO LLE TUKVOTH TPEMEL VL,
BeParwBovpe TpdTO [LE VTOAOYIGHOVG OTL 1] GVVOEST OeV GuVTOVILETON
Kot £T61 0gV TapoLGlael KIvOUVOLG TOGO Y10l TIG GCLOKEVEG OGO KoL Yiol
eketvoug mov T1¢ xepiloviar, Adym vepTdoE®V.

[Mopaderypo 3

To kdKAwpa Tov oynuoatog 9.1. meptlapfdvet po avtictaon R=5Q,
éva mokvot) C=2200 pF kot éva mmvio L=2 pH og cepd. tovg akpo-
0€KTEG TOV gQapudleTal evarlhacoopevn Taon e gvepyo tiunq U=5 V.
No vroroyistovv: o) H cuyvomta cvuvtovicpod f) tov kukddpoatog kot
B) o cuvteleotnc modtntag Q.

Avon:

1 1 _ 1x108

= = = =2,4MHz
VLG pnyJax10°x2200x10%2 4168

o) fO

woL _ 2nfyL _ 2mx2,4x10°x2x10° _
R R 5

Q= 6

Hopdaderypa 4

Y10 kOKAopo Tov oyfuatog 9.1 pe avtictaon R=20Q, mukvot
C=0,02puF w1 mmvio L o€ cepd epappoletor EVOALACTOUEVT] TACT LLE
evepy6 T U. H ovyvotta cuvtoviepod tov kukAmuatog eivar £=20
kHz. YrnoAoyiote: a) v avtenaywyn L ko B) to cuvtelestn moldtn-
T0G TOL KUKA®UATOG Q.
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Avon:

o) H cuyvémta cuvtovicpov divetal amd tn oyéon:

fe Ll

2n\/LC

Ao ™ oxéon avt vroAoyiletal 1 AyveooTn TN TG avTeEmay®yng L:
_ 1 1

4TFC 4n?.207-(10°)-0,02-10°

B) O ocvvtedeotng TOOTNTAG TOV KLKADUOTOS LTOAOYILeTAL Amd TN

=3,16mH

oyéon:
-3
Q = l\/g = i —3’1GX10_6 =20
RVC 20Y0,02x10
Hoapdaderypa S

[Mukvetg 20pF kot mvio 0,5H cuvoéovian oe oepd e opkn ovti-
otaon 10Q. Egoapudletar oto khkAmopo evariacoopevn taon 100V,
50Hz, Zynpa 9.1. YrnoAoyiote: o) tn 60vOe avtictacn Z Tov KuKA®-
patog, B) v évracn tov pevuotog, y) T taon U, ota dkpa Tov T-
viov, 8) ™ tdon U, c6t0 GKpa TOL TUKVOTH Kol €) TN S10popd phong
TOL PEVUOTOC HE TNV TAOT TS TYNGS, OT) AV 11 GUYVOTNTO TNG TAONG
uetafarietal, o mowo cuyvoTNTa B GVVTOVIoTEL To KOKA®ua; 1) Ema-
VOAGPETE TIG EPOTNOELG O)-€) Y10, TN GLYVOTITO GUVIOVIGLOV.

Avon:
a) X, =o'L=2750-0,5=157 Q

X, = /(0-C) = 1/(2:1-50-20-10) = 159,2 O

Z=\/102 +

2

! =10,25Q

20-10°-2-7-50

2-1-50-0,5-
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100
|=——=9,76A
P1=10.25
YUy =14R* +(Lo)’ =9,76-\/102+(0,5-2-7t-50)2 =1535,3V

U =)= 98

=— =1553V
Co 20-10°-2-7-50

g) ¢ o= (X, -X )/R=(157Q-159,2Q)/10Q= - 0,22
Ko = - 12,4°

210 KOKA®UO 0VTO LITEPTEPEL I YOPNTIKOTNTO, ETOUEVAOSG TO PEVLLOL
Bploketon o€ Pacikn Tpomopeio TG TAONC.

o1) To KoKAmua Ba cuvtovichel 6Tav 1 cuyvoTHTA TG TdoMG Oa Yivet:

1
f = :1/(2-n-\/0,5-20~10'6>=50,36Hz
" ndLC

1) ZTOV GLUVTOVIGHO EYOVLE:
X, =X . =158 Q xo1 Z=R=10Q
I=U/R =100V/10Q2 = 10A
U, =10-4102 +1582 =10-158,3 = 1583V
U= X =10-158=1580 V

ep =01 @=0°, dnAaodn To pevua eivon o€ AN e TN TAOT).
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Hopdoerypa 6

Kokhopa RLC cepdg (Zynpa 9.1) mov PBpicketor 6e GLVIOVIGUO
éxet R=300Q2, X = 100€2, X, =100 xou 6T0. dKpa Tov £poppoletol Taon
otypaiog tTung: u=310-nuw(314t). Na Bpebovv: a) n evepydg T Tov
pELUOTOC, B) M EVEPYOS TN TOV TTOCEWV TAGEMG GTO TNVIO Kol TOV
TUKVOTY] K0l Y) O GUVTELEGTNG TOLOTNTAG TOV KUKAMLOTOG.

AvYon:

a) H evepydg T g €vtaong tov pedUaTog mov dlappEEL TO GLVTOVL-
opévo KOKA®pa oelpdg elvat:

U _ 310 _ 310 _ 310 ~73A
R V2R RV2 30v2
B) Ot ttdoelg Thong otV avVTiGTAoT), GTO TNVIO Kol TUKVAOTH 0VTIGTOL-
o gtvat:

U =IR=7,3-30=220V

U =IX,=7,3-100=730V

U =IX =7,3-100=730V
v) O cvvtedeotng moldtnTog vIToAoyiletal amd T oyéon:

Q= X,/R=100£2/30Q=3,33

Mopdadsrypa 7

Kokhopa oepdg R-L-C (Zynua 9.1) cvvoéetan pe myn evarliacco-
névou pevpatog cvyvotntag S0 Hz ko dwappéetar amd pedpo 10 A. O
TTOGELS TAong oTa 6ToLyKElR TOVL KuKAOpaTOg givo U =220V, U =200V,
U =200V. Yroroyicte: a) Tig Tipég Tov otoygeiov R, L ko C tov kv-

KAOUOTOG Ko B) TN Tdon TG TyNg.
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Avon:

To S10vUoUATIKO SIOYPOLLLLO. TOV TOAOVTOTY] GEWPAG iva:

2yx. 9.2. Alavoopotikd
SLAY PO TOV TACEDV
U U, U, U kot évtaong I
TOV TOAOVIMT GEPAG

a) Ovtaceig U, kot U, aldnrooavaipovvtar yoti eivon davocpata ica
Kot ovTifeta AGy® Tov GLVTOVIGHOD.

U=R1 R=22-20q
10
) 220,
10
xo=Ye 22000
| 10

Amnd ™ oxéon X, =Lo Bpiokovpe v avtemayoyn L

X, =2-n-f-L—-L= X 20 =0,064H
2nf 2-3,14-50
Kot ano v oyéon
XCZLHC: 1 = 1 :159uF
Co 2nfX. 2-3,14-50-20
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B) To koKAoUA TAPOLGIALEL OUIKT] CUUTEPLPOPE KOt £TGL 1] TAOT TNG
mnyng Ba tvo:

U=U,=220 V
9.3. TAPAAAHAOX LYNTONIEMOE

Otav og KOKA®pa pe opkn avtiotaon R kot eraymyn L cuvoedeué-
veg mapaiinia pe yopntikdmra C, to omoio TpoPodoTovVTaL LE TAOT)
U kot petaParriopevn cvyvomnra f 1 KOKAIKN cuyvotto o, Yo po
optopévn T ) 4 o) twv cvyvomtov N erayeyky avrictoon X,
yiver ion pe v yopntikn avrictoon X, 16te 10 KOKAOpNO fpicke-
Tl 6€ TOPAAAA0 cuvTtoviepd. To kKOKAwpo ovopdleton miong Kot
TAPAAIAOG TOAAVTOTIG Kot Tapovotdletal 6To Zynua 9.3.

L R L

U

Zyuoe 9.3. To kiKAopa £yl 6Tov Eva KAGS0 Eva Tnvio pe avtemaymyn L
Kot ok avtiotaon R kot otov mapdAinio kAado Eva mokvoty C. O
Bpebel o€ mapdAANA0 GUVTOVIGUO OTOV 1| ETAYMYIKY| OVTIGTOGT IGOVTOL LE
TN YOPNTIKN aVTIGTOOT).

Ot oyéoelc HETOED TOV GTOLXEIMV TOL KUKAMUOTOG Eiva:

1 1
X, =X. 7 oL=— 1 o L-——=0
L c N © C n o, C

@y @y
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H ovyvétnTto cuvroviepov didetar omd v oyéon:

H ovvOnkn cvvtoviopov tov Tapdriiniov TaravtoT ivor 1 idra
0TS KOl QVTY] TOV TOAUVTMTI GEPAG.

Q¢ amoTéAEGUA TOV POLVOUEVOL TOV GLUVTOVIGHOVD TO KUKAMUO GUL-
umepipépetor ¢ oukd. H dapopd @dong peta&d tdong g mnyng
Kol OMKOD PEVUATOC TTOV ATOPPOPAEL TO KOKA®UA od T Tnyn eivot
¢ = 0°, emopévmg, T0 OMKO pedo. TOL KUKADUOTOG Eival 68 Ao Le
Vv téomn e TnyNg ko Bpicketor onv eAdyiotn T tov. To 1codvva-
Ho KOKA®po TG d1dtaéng Tov oynpetos 9.3 o€ TapdAANA0 GLVTOVIGUO
mopovotdleTal 6To Zynua 9.4.

Iy R
L L
I C
1
U

Zyuoa 9.4, [60d0vapo KOKA®UO TOV TUPUAANAOL GUVTOVIGHOD TOL
KUKA®UOTOG TOL Gynpatog 9.3

2V mEPInT®on TapAAANAOL GLVTOVIGHOV 1) GUVOETT AVTIGTOGT TOV
KUKAMDUOTOG OTOKTA TNV UEYIGTN T TNG, TO O€ PEVUM OTOKTO TNV
EAAYLOTN TN TOV.
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302

Z =R = péyrom i,
I =U/Z = U/R = g\éyyotn tiun

O ovvtelesT|g TOWOTNTOS TOV TAPAAANAOL TOAOVTOTY opileTon
Kotd Tov 1010 TPOTO OTWS GTOV TAAAVTOTH GEPAC:

9.4. YIIEPENTAXH

2V KoTtdoToon TOV TOPAAANAOL GUVTOVIGHOD Ol dVO TOPAAANAOL
KAGOO1 TOV KUKADNOTOS TOV Zynuatog 9.3 dappéovror amd pedpota:

[ =QTkmI.=QI

Andadn, TO. PEVRATE GTOVG KAAGOVS TOL TTVIOV KOl TOL TUKVOTI
givar Q @opég peyaldTEPA 06 TO OMKO PEVIA TOV KUKADONOTOG.

To @awvopevo avtd TG VIEPEVTAGNS KOTA TOV GLUVTOVIGHO Ppiokel
TPOKTIKY €QPappoyn oty Prounyavia, 6mov palo LETAALOV TPOG KO-
Tepyacio vepioTatal opodpopen BEppavon.

[Tpocoyn:
Ta vreppedpata 0tav givor anpoPAenta Lropovv va yivouv emkivovva
Y10l TOVG KOTOVOAMTEC.

Hopaoerypa 1

To koK Aopo ToV oynuatog 9.3 éyxet Ta akdiovba ctoyeio: R=40 Q,
L=7 mH xou C=1590 pF. Yroloyicte: a) t cvyvomTa cuviovicuoo f
Kot B) To cuvteAesT TOWOTNTOG Q TOV KUKADUATOG.
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Avon:
1 1
2nJLC  274/7-10°.1590-10™2

w,L _ 2nf,L _ 2r-47,73-10°-7-10°
R R 40

a) f, = 47,73kHz

B)Q= =52,45

Hoapdaderypa 2

To 16060vapo kKdkAmpo tov Zynuotog 9.4 €xel avtemaymyn 4 pH,
yopntkotra 0,11uF, opkn avtiotaon 0,1Q kot Ty taong 10V. To
KoK opa Bpioketal o TapdAinio cuvtovicpd. YmoAoyiote: o) T ov-
xvOTNTO GLVTOVIGHOV, B) Ta peptkd pedpata I, kot I, Tov KuKAOpaTOC.

Avon:

o) H cuyvémta suvtoviopov vroioyiletar and v oyéon:

f,=1/(2-n-VLC) = 1/(2-3,14.\/4-10'6 -0,11.10'6) = 241kHz
Me m cvyvotnra f TpoxkdnTovy o1 akdrovbeg THEG Yo TV Emoy®-
YIKT OVTIGTOGOT KO Yol T YOPNTIKN ovTioToon:
X =o'L=2m241-10-4-10 =6 Q
X=1/(0C)=1/(2:1-241-10°-0,11-10°) = 6 Q
Emopévag, &xovpe X =X
B) Ta pedpota TV TopdAANA®V KAAOWV glval :
[=U/X =10 V/6 Q=1,67 A
[ =U/X =10 V/6 Q=1,67 A

Eropévog éxovpe I =1
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9.5. EPQTHXEIYX KAl AXKHXEIX [TPOX AYXH

1. Tlote epgpavifovror ta AIVOUEVO TOL GLVIOVIGHOD KULKAMUOTOG
GEPAG KOt TOV TOPAAANAOV KUKADIOTOG;

2. Tietvat o ToAavTOTG GEPAG KOt O TOPAAANAOG TOAOVTOTNG;
3. og e&nyeitar 1 epEEVIoN VIEPTACEDV KOl VTEPPEVUATOV;

4. Tlog vroAoyiletal n GLYVOTNTA GLVTOVIGLOV;

5. Iog vroroyiletor 0 GLVTEAEGTNG TOLOTNTAG EVOG KUKAMUATOC,

6. Koatavorotg arotedeiton amd Eva mvio opkng aviictaong 56 Q
kot avtemoymyns 0,5 H o onoiog cuvdéeton o€ oepd e Eva TUKV®-
™ yopntikdémrag 16 pF. 1o dkpo tov katovolmt) epappoleTot
evallaooopevn taon 210 V, 50 Hz. Yrnoloyiote: a) tn yopntikn
avTioTaon ToL TVKVOTY, B) T 60VOET avticTaon Tov Tviov, Y) T
ovuvhetn avtiotaon OAGKANPOL TOV KATOVOAMTY, 0) TO PELLO GTO
KOKA®UO, €) TN TTOOCT TACNG GTOV TUKVMTY, GT) TN TTMOGCT TAGNG
610 TVvio kot {) T0 GLVIEAEGTN 1GYVOG TOL KOTOVOAMTY).

Anaviioeig: 199 Q, 164,6 Q, 70 Q, 4 A, 597V, 109,8 V, 0,8

7. Otav 0 KaTovVOA®TAG TOV TPONYOVUEVOL TOPASELYUOTOS TPOPOSO-
0el pe petafAnt) cvyvotnTo, VITOAOYIGTE TN GLYVOTNTA GLVTOVL-
GOV KOl TO GUVTEAEGTY TOLOTNTOG TOV KUKAMLLOTOG.

Amavtioeig: 56,3 Hz, 3,2

8. 'Evag mukvotg yopntikottog 30 uF kot éva mmvio pe avtenaym-
m 0,5 H ko opukn avtictaon 10 Q cvvdéovtal mapdAinia. Xto
dxpa Tov KukAOUaTog gpappdletal taon 1000 V, cvyvomntag 50
Hz. Yroloyiote: a) to pevua I, oto mnvio, B) to pedua I . otov mo-
KVOTY, ¥) T0 OAKO pedLL, 8) TO GLUVIEAESTI) 16005 OAOKAN POV TOV
KATovaA®TOV.

304



ANAAYZH HAEKTPIKQN KYKAQMATQON

Anovioeic: [ =5,28 A, 1 =7,54 A, [=2,25 A, cuve=0,124
9. Otav 0 Kotoval®tig TOL TPONYOVUEVOL TOPUSELYLOTOS TPOPOSO-
mOel pe petafAntm cvyvotTa, VITOAOYIGTE TN GLYVOTNTO GLVTOVI-

GOV KOl TO GUVIEAEGTY] TOLOTNTAG TOL KUKAMUOTOG.

Amavtioeig: 41 Hz, 12,9
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10.1. EIZATQI'H

To peyoddtepo PEPOG TG NAEKTPIKNG EVEPYELOS, TTOV TOPAYETAL, LE-
TOPEPETOL KO KATOVOADVETOL GE OAO TOV KOGHO elval Tp1pacikd. Avtd
0QelLeTOL GTO YEYOVOG OTL 1 TPLPAGIKN OYVG £Vl ATOSOTIKATEPT) GL-
YKPITIKG HE TNV 1oY0 NG LOVOQPOGIKNG EVOALOGGOUEVIG KOl [LE TNV
160 NG GLVEYOVS TAGTC.

2ta akOAovBa mapovctdleTor  O10POPE Kol 1) GUCYETION UETAED
TPUPOGIKNG KOl LOVOPAGIKNG Taone. E&etaloviatl ol cuvdeoporoyieg
TOV TNYOV KOl TOV KOTAVIADTOV GE A0TEPA KOl GE TPIYOVO Kot €Ml
TAEOV 01 oyéoelg Hetalh Toug o€ OTL APopd TIG TACELS, TO PEVUATO, KO
TIC Wo)ElC.

10.2. TPIPAXIKH ENAAAAXYXOMENH TAXH

Tpelg LovVOPaCIKES EVOAAAGGOUEVES TAGELS e TNV Ol GLYVOTNTA
Kot 01 07oieg Stapépovy N pio omd v emopevn katd 120° amotelodv
£V TPLPUOIKO GUGTI LA TAGEWV:

u,=U, mu(ot+e,)

u,=U, nuot+te,)

u=U, nu(ot+e,)
OToV:
* u, u, u, givar o1 oTrypuaies TIpES TOV TPIOV TAoE®V o€ Volt
« U, U, U, eivar o1 péyioteg tyuég N tipéc kopoueng oe Volt

* 0, 0,, ¢, €lvar 01 310POPEC PACNG WG TPOG EVOL GUGTNHO GVVTIETAY-
HEVOV G Hoipec N aKTivia

* o glvol M YOVIOKN ToOTNTO 1] GLYVOTNTO GE OKTIVIN/JEVTEPOAETTO,
n rad/sec

* telvat o ypdvog, oe devtepOAETTOL.
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H oyéon peta&d yoviakng cuyvotntag Kot teptddov g Tdong etvat:
o=2-1-=2-1/T

OToV:

» fetvar n ovyvomra oe Hertz (Hz)

* T givon ) mepiodog oe devtepOLENTA

H Bropnyavikny povogacikn tdon otov Evponaikd yodpo éxet €bpog
220 V, ovuyvotmra 50 Hz ko mepiodo 1/50=0,02 sec. Xtnv Apepikn M
tdon elvar evpovg 117V, cuyvomrag 60 Hz kot tepidédov 1/60 sec.

Ot 1peig T4oe1g Uy, U, U, OVOUALovTal GUeIKES TAGELS: I u, givor 1
TpOTN Qhon, N u, eivor n dedtepn eaon ko N u, eivon n Tpity edon.

Otav U, =U,=U, = J2U kot 0,-90,=0,-0,=0,-0,=120° 1}, ue GAha
MOy, OTOV Ol TPEIS PACIKEG TAGELS £XOVV TO 1010 LETPO KOt 1] dlopopd
@aong peta&d tovg etvar 120° t6tE TO TPLPAOCIKO GVGTNNO TACEMV
gival ocvppeTpko, Xynua 10.1.

BoAt

400 U U, U,

300

200

100

-100 0.01 002 003 0.04
-200
-300

-400 Agvtepdhenta

Zyquo 10.1. Tpipacikd GUUUETPIKO GVGTNUO EVOALUGGOUEVNG TACTG
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ulIﬁ-U-nu@)t)
u, =2 U -np (t-120°)

u; =2 U-np (ot -240°)

omov U givon 1 gvogtkvopevn Tipun g EVOAAACTOEVTG TAGNG.

H petofoin pe 1o ¥podvo g TPLPOCIKNG EVOAAAGGOUEVNC TAONG
anewkoviCetal oto Zynua 10.1. To dBpoioua TV oTrypaiov THOV ToV
TPUOV POCIKMV TAGEDV TOV GUUUETPIKOD GLUGTILOTOS TPLPOUCIKNG EVOA-
AOGGOUEVNG TAONG ETvO UNOEV:

ul+u2+u3=0

Otav o1 Tpelg PooIKES TAGELS 0V £XOLV TO 1010 HETPO, N 1| dLaPopd
@dong petacy toug oev givar 120°, TOTE YoV E AGVUNETPO TPLYPAGLKO
oVoTNIO TACEMV.

Toco ot PpAoypapio 660 Kol 6TIC TIVOKIOES TOV NAEKTPIKMOV GL-
OKEVAV Ol TPEIS PACGELS TNG TPUPAGIKNG EVOAALUGGOUEVNG TAONG GLLL-
BoAiCovrar pe A, B,I'M R, S, T, n L, (line 1), L,, (line 2), L, (line 3), N
U,V, W.

Otav n d10popd aonc LETAED TOV TPLOV TAcE®V glvat Otk (120°)
tote &yovpe opO (BeTikn) Swwooy @aoe®v, OTav £ivar apvnTIKn
(-120°), n ooy TOV PAGE®V Eivor avTioTPoPn (O.PVNTIKY).

10.3. XYNAEXMOAOTI'IEX TPIPAXIKQN ITHI'QN TAXHX

uvn0mg Lo TPLEOCIKN YEVVIATPLO EIVaL TYT TPLPOGIKNG EVOALLG-
oopevnc taonc. Ot Tpelg ACELS TV TUMYUAT®V TNG YEVVITPLOG LUTO-
povV va cuvoeBoVV € 0GTEPA 1 OE TPLY®VO, COUPOVA UE TIC ATOLTT-
OELG TNG EPAPUOYNG.
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10.3.1. Xvvoeon IInyov Evarhoooopevng Tdong oe Actépa 1| o€
Tpiyovo

Tpeig povopacikég myég evorraooouevng taong ue HEAE , E ko
E, ot onoieg cuvdéovtan pe tov €va akpodéktn oe Eva koo koppo O
Kol 0 BALOG aKPOOEKTNG tvar EAeVBEPOG Y100 GUVIEST] GE KATOVOAMTN,
OTOTEAOVV W10 TPLPOGIKY| TTNYT GE GUVOEGT OGTEPA, 1] GUVOEST “Oyi-
Aov-Y”, Zynua 10.2.

>10 Zynua 10.2 Ttapovcialetat 1 GUVOEST] GE OGTEPO TOV TPLOV (O
GEMV TNG TNYNS TPPAGIKNG eVoAlacoopuevng taong. O kéupog “O”
ovopdleton 0vdéTEPOg KOpPog TG TyNs. Ot NAeKTpEYEPTIKES OLVA-
peg E, E, xou E; givon or gacwkég HEA.

Zyquo 10.2. Zovdeon mnydv evolAaccopevng tdong o aotépa, “Y”.

I'evikd, opilovpe Qaocikn Taon TV S10Popd SLVOLIKOD HETAED TOV
aKpPOOEKTN NG KABE PAoNG Kot TOL 0VOETEPOL KOUPOL, TT.y. HETAEL A
ko O, 1 peta&d B ko O, 1 peta&d I' kon O.

['a va cuvoeBovv oe Tpiymvo 1 o€ “Aérta - A” o1 TpELg PACELS TNG
myfg evodhacoopevng taong ue HEAE o, E , ko E, | mpénet o téhog
KkéBe paong va cuvogetar oty apyr g endpevne, Zynua 10.3. O td-
oeig ue HEAE , E , xou E, ovouaCovron modkég HEA.
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H ol téon elvar 1 dtopopd duvapkod petal&hd dvo aKkpodekTmv
OLPOPETIKOV PACE®V, TT.Y. LETOEL pdoemv A Kot B, 1 petald pdcewv
B kau I, ) peta&d pdocov I kot A.

2T1 GUVOEGUOLOYIN GE TPLYMVO OEV VITAPYEL 0VOETEPOS KOpPoG.

A

31 12

23

Zyquoe 10.3. XHvdeon anydv eVOALAGGOUEVNG TAON G GE Tpiymvo, “A”

10.3.2. Xyéoeig Metaév Taocemv 11 HEA o1 X0voeon o€ Aotépa KoL
og Tpiyovo

Mo tyn propet vo aAlaEet cuvdesporoyio and “Y” og “A” 1 ko
avtiotpoa. Tote amd TiC TAGELS TNG GLVOEGHOAOYIOG GE ACTEPA, TYN-
na 10.2, vroroyifovtatl ot TACELS THG GLVOEGHOAOYING GE TPIY®VO, GYN-
na 10.3, copgpova pe tig akdiovbeg oyéoelc:

U12=U1'U2
U23 :Uz'Us

U31:U3'U1

Amo g HEA g suvdeoporoyiog oe aotépa, oynua 10.2, vroroyi-
Covtar ot HEA ¢ cuvdeoporoyiog o tpiywvo, oynue 10.3, copowva
Le Tig akOAovbeg oyéoelg
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1 obvdeon o€ 0oTEPA Kol o€ Tpiymvo ot taoelg 1 ot HEA elvan
dtavvopata. H mpocbeon 1 n agaipeon toug yiveTon StovuoHotiKa (Ye-
OUETPIKA).

10.4. TPIPAXIKOI KATANAAQTEX XE XYNAEXH “Y”

HAextpucd kdkdlopa pe tproacikd evolloccoopeva peyédn ommg:
TdoM, NAEKTPEYEPTIKN OVVALLY, PEVLLO KOL TPLPAGIKO KOTOVOAMTN (Qop-
ti0) amotelel Eva TPLPAGIKO KOKAM Q.

10.4.1. Xoppetpikoi KaTAVOAMTEG 0€ GUVOEST “Y”

Tpeig xotavarotés R, R, kar R, ot onoiot cuvdéeovran pe to éva
dxpo og éva koo koppo “O” kat pe 10 dGAAo dkpo otnv Kabe edon
NG TPLPAGIKNG TNYNS TAONG amoTELOVV o GUVOEST KATAVOADTOV GE
aotépa, N “Y”, Zynua 10.4.

A
Il
Rl Ul
U3 1 Ul 2
U3
0 R,
I
R 2
I 3 Y
r 3 B
U

Zymua 10.4. ZOvoeon KATOVOADTOV GE AGTEPOL
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O ko6pPog "O" ovopdletor 0V3ETEPOS KOPPOS TOV POPTIOV KOl GUV-
déetal pe Tov ovdétepo kOUPo "O" TG TPIPAGIKNG TYNG TAGNS TOV
Zyuatog 10.2. O aymydc mov cuvoéel Toug dV0 0VOETEPOVG KOUPOVG
ovopaletol 0VdETEPOG ay@YOg Kat gival amapaitnTog, OTOV 1 TPUPACL-
K1 TAGN TNG TNYNG, 1] O TPLPAGIKOG KATOVOAMTNG OV EIVOL GUUUETPIKA.
Tote, ta tpio paciKd pedpato oV gival GLUUETPIKA Kot EQapprolovtag
Tov vopo tov Kipkme otov kopfo "O" £yovpe:

i, =i+ +i#0
To pedpa i 610xeTEVETOL LEG® TOV OVOETEPOL Oy ®YOD.

210 Zyfjua 10.4 ov U, U, xon U, eivan o pooikég taoeig, ot U, U

12> 23
ko U, elvan ot mohkég thoeg kan L, I o 1 eivon o @acukd peopora.

O1 SLVVOHOTIKEG OYEGELS LETAED TMV TOMK®OV Kol POCIKOV TACEDV
Kot HeTa&h TV PAGIKOV pELUATOV glvar:

U12:U1'U2
U23:U2'U3
U31:U3'U1
L+L+L =1,
Otav o katavarlotg elvar cuppetpikos, miadn R,=R =R, 161¢ 10

PELLLO GTOV 0VOETEPO aywYO eivan undév, I =0. Eniong n ox€on petato
molk®v U_ kot pacikdv tdcemv U, yivetau:

U,=+3-U,=1,73-U,

H oyéon petagd molikov pevpatog I kar pactkod pedpatog I, elva:
I=I
T e

H tpwpacicn evepyn, depyn kot gavopevn 160G TOL TPLPAGIKOD KO-
TOVOAMTN GE GUVOEST] GE AOTEPA LITOAOYILOVTOL COUP®VO UE TIG OKO-
Aovbeg oyéoelc:
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P=3-U,-1,-covp, =+/3-U, -1, -covp, [W]
Q=3-U; I mug, =3-U, T mug,  [VAT]

S=3-U,-1,=+3-U,-I, [VA]

Hopdadoerypa 1

2xedldote éva TPLPOCIKO KOKAMUO LE YN TOAONG GE 0GTEPO Kot
KOTOVOAW®TH GLVOESEUEVO GE aoTépa (ovvoeon "Y-Y").

AvYon:

To kOdxkhopo anewoviletor oto Zynua 10.5 6mov A, B, T' givar ot
OKPOSEKTEG TNG TPIPAGIKNG TNYNG Kot O 0 ovdétepog kKOUPog g mn-
e, A, B, T givat ot axkpodékTes Tov TpLpacikon katovorlmth kot O
gtva 0 ovdétepog. H ovvoeon yiveton peta&d axpodektomv A-A’, B-B',
r-r’,0-0".

O ovdétepoc aymyodg etvar O-O” (Le SLOKEKOUEVT YPOLLUT)

Hoapdaderypa 2

Tpeig 1d1eg avtiotdoelg cuvoéovial o aotépa, Zynua 10.4, kot tpo-
@odotodvtar amd tprpactky wnyn taong U =U =U, =380V. H kdbe
avtiotaon givar 100 Q. YnoAoyiote: o) v @acikn tdon oty kée
avtiotaon, B) to pedua oty kb avtictoon.

Avon:
a)U, =U, /3 =380V /1,73=220V

B)l,=U,/R=220V/100Q=2,2A

MHopdaoerypa 3

Tpeig idteg avtiotdosglg cuvdcovtal oe aotépa, Zynue 10.4, Kot tpo-
@odotovvtar and Tpipactkh anyn tdong U ,=U,.=U, =380V. To pedua
otV k0be avtiotaon eivar 11A. Yroloyiote v avtictaon kdbe @d-
ong.
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Avon:
R=U, /1, =380V/3/11A=20Q

E,

Y
Y

ymua 10.5. Tprpacikd KOKAMLLO 0TOTEAOVIEVO A0 TNYN CUVOESELEV GE
0GTEPOL KO KOTOVOAMTY] GUVOEOEUEVO OE 0oTEPQ, 6VVOEST] ""Y-Y"'

MMopaderypa 4
Aiktvo tprpactkng taons 380V tpopodotel 600 GLUETPIKOVG KOTOL-

VoAOTEG cuvoedepnévoug og “Y”, Zynua 10.6. Ot avtiotdoelg oty Kabe
@don etvan 20 Q otov TPpMdTO Katovalot| kot S Q otov devtepo. YTo-

AoyioTe TO PELLLA YPOUUNG.
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Zyquoe 10.6. TTapdAinin d1dtaén 900 KOTavOA®TOV GUVOESEUEVOVY GE
aoTEPOL

Avon:

Ot 800 0oTépeg pe avTIoTAoELS Elval GLVOESEUEVOL TTOPAAANAL KO
LITOPOVLLE VO, TOVG OVTIKATOGTNGOVUE HE €VO IGOOVVOUO OCTEP, O
omoiog &yel otV kGBe PAoM TNV 1GOIVVAUT OVTIGTOGT TOL TPOKVTTEL
amo TN TopdAANAN cbvoeon TV 20Q2 pe 5Q.

R, =20Q-5Q/(20Q+5Q) = 4Q
U, = U, /3 =380V /+/3 =220V
|, = 220V / 4Q = 55A

To pedpa ypoapung etvar SSA.
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10.4.2. Aocvppetpn @OpTION GE AGTEPO

Otav cuvoehovv KatavarlmoTég pe SPOoPETIKN oY1 1 avTicTaon o€
KGOe Ao, TPOKVLITEL ACVUUETPT POPTION TOV TPLPAGIKOD SIKTVOV.

21 ohVOESN OE AOTEPO TV KATUVOAWMTAOV LUE OGVUUETPT POPTION,
edv dev ovvdebel 0 0VOETEPOS AYYOS, TOTE O KATAVOAMTNG LE TN [t~
KkpoTEPN oY1 OéxeTanl ot dKpa Tov VYNAOTEPN TAoM. Otav vrdpyet
KOl 0VOETEPOG AYyMYAS, TOTE GTOVG TPELS KATAVOAMTEG eQopuoletar n
o1 thiom.

O1 6VOKEVES Y10 TPLPAGIKT TAGT OTMG Ol KIVITNPES, Ol LETOTYT-
HOTIGTEG, Ol GLOKELEG BEPUOVOTNG, £XOVV GLUUETPIKA TLAlYUOTO, TO
omoia GLVOEOVTAL 1] ATOGVVIEOVTAL GTO OIKTLO TOVTOYXPOVA LLE TN YPN-
oM TPLPACIKOV S10KOTTM®V. O1 GUGKEVES OVTEC POPTILOVY GUUUETPIKE,
70 diKTVO.

AVTIOETOG TO KUKADNOTA, TOV OTOTELOVVTOL OT0 AUUTTTIPES KoL
PEVUATOOOTES, GLVOLOVTOL UETAED YPOUUNG KOl OVOETEPOV Ay®YOV,
EMOUEVMOG ONUIOVPYOVV AGOUUETPY] GOPTIOT TOL d1KTVOV. To GBpoL-
GO TOV TPLOV QUCIKMOV PEVUAT®V OIVEL TO PEVLO GTOV OVOETEPO AY®-
v06. Etot ta diktva younAng tédong 1 diktua S1ovopung Katackevalovot
LE TEGGEPLG YMYOVE, EVM Ta SIKTLO VYNANG TAOTG N OTKTLO LETUPOPAC
NAEKTPIKNG EVEPYELNG EIVOL LE TPELS Oy YOVG.

Mopadoerypa 1

Tprpaoctkd KOKA®UL TECOAPOV aymy®dV TPOQodoTEiTOL 0UTd TNYN Th-
ong 380V, 50Hz kot mepthapfaver acOppeTpo poptio o chvoeon "Y"
pe avtiotaoelg: R =220, R =22 Q ko1 R,=11Q, Zynua 10.5. Ymohro-
YioTE: ) TO PELUATO YPOLUUNG Kot B) TO PEVIA GTOV OVOETEPO AYMOYO.

AdYon:

a) Ot pacikég Tdoelg etvar:
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u, =+/2-220-nu(wt)
u, =/2-220-np (ot -120°)
u; =~/2-220-np (ot - 240°)

To péyebog twv pacikdv pevudtomv vroroyiletatl amd To péyebog e
(QOOIKNG TAoNG Ko amd To péyebog g avtiotaong Kabe paonc.

1,=U,/R =220V/22Q=10A
1,=U,/R =220V/22Q=10A
1,=U,/R =220V/11Q=20A

H dwapopd pdaong peta&d tov pevpdtomv givor 1 it OTmg Kot ot
TOV TAGEDV:

I :x/i-lo-nu((ot)
i, =/2:10-nu(wt-120°)
i, =/2-20-nu(wt-240°)

B) To pebpo otov ovdétepo aywyd vworoyileTor ®G T0 AOPOIGHA TV
TPLOV PAGIKOV CTIYUIOIOV PELHATOV 1 0TO TO SLOVUCUATIKO SO0y POLLL-
pa tov Xynuatog 10.7 Ko Tpokvmret:

iy =i +i, +i; =210 Inu(ot) + np 0t -120°) + 2-np (ot - 240° )| =

=J2.10-nu (ot -240°) = V2 -10-nu (ot +120°) A

320



ANAAYZH HAEKTPIKQN KYKAQMATQON

Zyue 10.7. Alavoopatikod S1dypapiio Tpipaciikod GUUUETPIKOD GUGTHLLOTOG
packov tacewv U, U,, U,, Tp1oacikod acOUHETPOV GUGTHHOTOG
pevpdtov L, LI, kot pedpatog otov ovdétepo aywyo I katd thv chvoeon
OGVULETPOV POPTiOL.

10.5. TPI®PAXIKOI KATANAAQTEX XE XYNAEXH "A"
10.5.1. Xopperpikoi katavormTtég o "'A'"'

INo vo oynuoatiotel o cGuVOESHOAOYIO TPLOV KATOVOAOTOV GE TPi-
yovo, f| "A", n apyn kabe pog anod Tig Tpelg avtiotaoels R, R, kot
R,,, cuvdéetan oto TéMog TG AAAng, Zynua 10.8.

To peopota I, [,1,, eivar wodkd pgdpate Kot ovopdaoviat pedpo-
Ta ypoppng, ta peopota l, I, I, eivor pacwd pgdpata. Ot dovv-
GUOTIKEG OYEGELG LETOAED TOV TOMK®OV Kol POCIKOV PEVUATOV EIVOLL:
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A
IlZ
U3l U12
R3l RIZ
I31 Iz
Tr B

R23 123
U

23

yquoe 10.8. Hvdeon o€ Tplymvo TOL TPLPOCTKOD KOTOVOAMTH

Otav o ketaveAmTg eivar cuppetpikog, oniadn R =R =R, , tote:

1+1,+1,=0

211 GUVOEST] TPLUPAGIKOD KOTAVIAMTOV GE TPIy®VO, N 6YEoN HeTald
moAKoV pevpatog I kar pacikov peduatog I glvat:

I,=+/31,=1,731,
Eniong, n oyéon peta&d mohkng U ko pacikng téong U, eivau:
U =U
T

21N ohvdeoT auTh deV LILAPYEL OLOETEPOG KOUPOGS, EMOUEVMG dEV
vdpyel 00TE OVOETEPOG aywyoc. H chivoeon oe tpiymvo eivan yxprioyn
Otav T0 KUKA®UA £ivol GUUUETPIKO (ONAOY| OmOTEAEITAL OO GULLE-
TPIKY TAOT KO GUUUETPIKO KOTAVOAW®TY], ETOPEVOG TO pepa i, =0).
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SVYKPUTIKG PE T GUVOESN GE OOTEPQ, 1| GUVOEST] GE TPLYy®VO £)EL
TO TAEOVEKTNUO OTL AEITOVPYEL UE TPELG Ay YOVS, EVED GTN) GUVOEST) OE
actépa ypetdlovral téaceplg aymyol. Zuvibwc 1 ovvdeon "A" ypnot-
pomoteitat ot SIKTLO LETOPOPAS NAEKTPIKNG EVEPYELNG Y10 TNV EEOTKO-
VOUNOT) TOV OVIETEPOL Oy WYOD.

Hoapaderypa 1

Yxed180TE Eva TPLPOCIKO KOKAMUO LE TNYN TAONG GUVOESEUEVT OE
Tply®vo Kot KoTovalmt cuvoedepevo oe tpiymvo (cvvdeom "A-A").

Avon:
To kdklopa dlvetatl oto Zynua 10.9 6nov A, B, I etvar ot akpodé-

KTEG TNG TPLPactKNG myne kot A’, B, I'" givon ot axpodéxteg tov tpi-
@ookov katovolmtr. H cuvoeon yiveton petald A-A’, B-B  kou -7,

I Ex B
E;, E,
A
U, U,
U, L
A
112
R R

Zymua 10.9. Tprpacikd

KOKA®UO ATOTELOVUEVO ATTO

r B' YN cLVOEdEUEVT OE TPIY®OVO Ko
KOTOVOA®T GLVOESEUEVO

3 3 » 2 o¢ Tpiywvo, covoeon ""A-A"

323



324

KEDAAAIO AEKATO

Hopdaoerypa 2

‘Eva tpropacicd kOkAmpo amoteleitol omd CUUUETPIKO KATOVOAMTY
ovvdedepévo og "A" pe 55Q og kabe pdomn, Zynua 10.8. H nyn evai-
Aaooopevng téong etvon 220V, S0Hz. Yroloyiote 10 pedpal YPOUUNG.

Avon:

To @aocikd peopa vroroyileton amd TV EOCIKY| TAOT KOl Omd TNV
OUIKY] OVTIGTOOT TNG PACNG:

To pevpa ypopung (mowkd) givar J3 QOPES LYNAITEPO ATO TO PO~
o1Kd pedpoL;

L, =+31,=3-4A=6,92A
Hoapdaderypa 3

Tprpacikd kKOKAopo amotedeitatl amd 600 OPAdES GUUUETPIKAOV OVTL-
otdoemv cuvoedepéveg o "A": 1 pia opdda £xel avtiotdoelg Tov 10 Q
Kot n AN €xet avtiotdoelg Tov 40 Q, Zynquoa 10.10. To kdKA®po Tpo-
@odoteitor amd myn evailacoouevng taong 220 V, 50 Hz. Yroloyi-

GTE TO PEVLLOL YPOLLLUNG.
Avon:

Ta 300 Tpiymva avTIoTAcE®V Elval GLVIESEUEVA TOPAAANAO KO LITO-
POVLE VO TO, AVTIKOTOGTICOVE UE EVOL 1IG0OVVOLO TPiy®wVo, TO 0moio
€xel oty KABe EAGT TNV 1G0JVVOUN OVTIGTAOT) TOL TPOKVTTTEL atd 10
Q mopdAinia pe 40 Q.

_10Q-40Q _ 400

o - - = SQ
10Q+40Q2 50
To paocwd pedua givar:
I,= Y, 220V _ 27,5A
R 8Q
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To peopa ypopuung stvor:

I, =+/3-1, =+/3-27,5A = 47,6A

Yyque 10.10. Avo cvetoryieg Kotavolmtdv cuvoedepévol g "A" kot
TopdAnia peta&hd Toug.

10.5.2. AcOppeTpn @OpTIOY GE TPIY®VO

Otav cuvdéovtal 6e TPIYOVO TPELS KATUVOAMTEG OLUPOPETIKNG 1GY V-
0G, TOTE £YOVUE OGVUUETPO POPTIO € TPiy®wVO, TO 0mOio TapdyEL AviGa
PacIKA peduOTOL,

Edv mpokertan yio kotavoadlmté pe Kabapn opukn aviiotaon, 10te
Ta pevpata dgv €yovv To 1010 péyeBog, datnpodv dumg TN dpopd
@dong 120° peta&d Toug.

Mopaoerypa 1

‘Eva tpipocikd koKAopo amoteleitor omd acOUUETPO KATOVOAMTY|
ocuvoedepévo og "A" pe avtictaon 10 Q oty Tpd @don, 15 Q oy
devtepm ko 20 Q oty Tpitn edon, Zynua 10.8. H myn tproacikng
gvaAlaooopevns tdong sivor coppetpikny 220 V, 50 Hz. Yroloyiote:
o) TO POGIKA peVvpATO Kot B) To peOpOT YPOUUNG (TOAKA).
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Avon:

o) E@’ 6cov 1 tdomn givar GOUUETPIKY], TOTE O1 EVOEIKVOUEVES TILEG TOV
POCIK®OV TAGE®V givat {GEC:

U12=U23=U31
To @optio eivar ACHUUETPO Kot 01 OEOOUEVES AVTIGTAGELS Elvat:
R =10 Q, R, =15 Q xou R, =20 Q

Ta pacwd pevpato vroAroyilovrotl amd Tov vouo tov Qu:

U 220V
=R, 100 A
12
L oUn 20V
R, 15Q
U 220V
TR, 200 A
31

Agdopévou OtL 10 PopTio amoteAEital Amd MUKEG OVTICTAGELS, TO
eacikd peopota I, I, ko [, €xovv v {61 @aon pe T1g avtioToyes
(PACIKES TACEL U, U,, ko }J3l. To E}wvvcuatuso Sldypoppa TOV aol-
KOV TAGEMV KOl TOV PACIKOV pevpdtov mapatifetal oto Xynua 10.11.

B) Ta molkd pedpata (M pedpata ypopung) I, I kor I, vroloyiCovran
amd TO SLVVGHOTIKO dtdypappa Tov Zynuatog 10.11.

Bpiokovpe ot
=T, + T, =22/0° +11£120° =19/30° A
,=1,+1,=22/0°+14,7/-120° =19,4/ -41°A

=T+ T, =14,7/-120° +11£120° =13,2/194° A

W
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Onov g Tov oupPoropd 1=120° evvoovdpe TO SIGVUGHO PEOLLATOG
ue evdevopevn Tiun I kot yovia edong omg tpog tov opldvtio acova
Ox.

Zyuoe 10.11. Atavoopatikd didypoppa Tpipoctkod GUULETPIKOD GUGTH-
natog pactkov tacewv U ,, U,., U, . Tp1pactkod aGOUUETPOV GOGTANATOG
eactkov peopdtov I, I, 1, ko tohkodv peopdrov 1, L, 1.

Mopaderypa 1.

Tprpacikdg NAekTpkdg KivnTnpos, Otav AElTovpyel 6e GUVIEDT
aoTépa, £xel Ta akOAoVOa ovopaoTikd peyEdn: woyvg 20kW, cuvtele-
ot woyvog 0,8, téomn tpopodociag 380V kot cuyvotta S0Hz. Yro-
AOYIOTE: 0) TO OVOUOOTIKO TOAKO PELU, B) TNV Govouevn 16Y0 TOov
ATOPPOPAEL GTNV OVOUOOTIKY AgrTovpyio Kot y) v depyn 1oyd mov
ATOPPOPAEL GTNV OVOLOGTIKY| AELTovpYia.

Avon:
ATO TV YvOOTN GYECT TNG TPAYUATIKNG 16Y00G
P = \/§-Un-In - GUVQ

Ymoloyilovpe TO TOAIKO pEVLULL:
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P, _  20000W

I = = =
" J3U, mue 1,73-380-0,8

B) H pawvopevn 1oybc vroroyileton amd TV TOAMKT TAGT KOt TO TOAIKO
PEVLLO. COLLPOVOL [LE TV aKOAOLOT GYEon:

S=+/3-U_-1_=+/3-380V-38A = 24981VA = 24,98kVA

v) H depyn 1oy0g vroroyiletat amd v @ovopevT 1oy Kot omd To G-
ynuitovo ¢ yoviog edong LeTa&d g TGS KOl TOV PELLLOTOG.

Q=Snue

Am6 tov cuvteleotn 1oyvog nu ©=0,8 vroAroyilovpe:
¢=36,87° 1| cvvp=0,6

Enopévac:

Q=24981VA-0,6= 14989 VAr=14,99 kVAr

10.6. ANAKE®PAAAIQYXH

I'evikd, o€ Tp1PacKd KOKA®UW, 01 0YECELG LETAED TOMK®V Kol pOC1-
KOV TAGEMV Kol pELUATOV givot:

U,=+3-U,
I, =31,

Ewdwotepa, dtav vmapyel cuvoeon 6€ aoTéPA N GE TPIYWVO, TOTE OL
oyxéoelg petah thoemv, peopdtov kKot 1oyvog divovtar otov Ilivaka
10.1.
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Mivakag 10.1. Xyéoeig petald Tdoc®v, peopdTmv Kol 16)00g
0TI 6UVoEDT “Y” Kol 6T1] 6UVOEDT “A”

“Y” “A”
U,=3-U, U=U,
1=, I,=+/31,

pz\/§.un~|n-cvvcp=S-GUV(P (W]

10.7. EPQTHXEIX KAI AXKHXEIX ITPOX AYXH

1.

\l

[Totot givar o1 factkdTEPOL THTOL GLVOEGLOAOYIOG TOV TPLPACIKMV
KUKAOUATOV TOV OTOTEAOVVTOL Ot TTNYEG KO KOTOVOAWDTES;

Katovolmtig cuvoedelévoc o€ aoTEPO GUVOEETAL GE TPLPUGIKY|
tdomn 380V. [Town eivou ) oAk Tdiom Kot wota Eivait | POGIKY TAoN;

Kotavodmtg cuvdedenévog o€ Tplymvo GUVOEETOL GE TPLPOAGIKN
tdon 220V. [owa elvor ) moAwkn téiom Kot ot eivat 1 Qacikn téon;

[Towa elvatl 1 dropopd @dong HeTaEL TOV TAGEMY G VO, TPUPACTKO
GUGTN O

[Mowa givar 1 dtopopd PAoNS HETAED TOV PELUATOV GE VA TPLPAGTL-
KO GVOTNU,

2yedldote £vo TPLPOCIKO KOKA®UO e Tyn Téong cuvoedepuévn og
OOTEPO KO KATOVOAMTY] GLVOEIEUEVO GE Tpiywvo (cvvoeon "Y-A").

Yxed180TE EVa TPLPACTKO KOKAMUA [LE TTNYN TAGNG GLVOEOEUEVT OE
TPIy®mVO Kol KOTAVOAMTY] GUVOEOEUEVO GE aoTEPA (cvvoeon "A-Y").
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8. "Eva tprpacikd KOKA®UO 0moTEAEITOL 0O GUUUETPIKO KOTAVOA®MTY|
ovvoedepévo og "Y" ue 100Q oe kdbe @don, Zynua 10.4. H nyn
evaAlaooopuevnc taong eivan 380V kot S0Hz. YroAoyiote 10 @act-
KO pev L.

Amdvimon: 2,2 A

9. "Evo tproacikd KOKA®UO amoTEALEITOL 0O GUUUETPIKO KATOVOAMTH
ovvoedepévo og "A" pe 100 Q og kdbe eaon, Zynuo 10.8. H nyn
evaAlaooouevng téong etvar 220 V, 50 Hz. Yroloyiote 10 ToAkd

PELLOL (YPAUUNG).
Amdvinon: 3,8 A

10. Tpipooikd KOKA®UO amoTELEITOL OO VO OUAOEG GUUUETPIKAOV
avTIoTAcE®MV GLUVOEdEUEVEG o€ "A": 1 pia opddo EYEl AVTIGTAGELS
tv 60 Q Ko 1 GAAN éxel avtiotdoeg Tov 90 Q, Zymua 10.10. To
KOKAOUO TPOPOSOTEITOL OO TNy EVOAALACTOUEVNG TAoNG 220 V,
50 Hz. Yroloyiote 10 pedLOl YPOUUNG.

Amndavinon: 10,6 A

11. Tpipookd kOKA®po amotedeiton amd 000 OUAOEC CLUUETPIKMV
AVTIOTAGE®V GUVOEOEUEVEG o€ "Y": I tiot Opada EXEL AVTIGTAGELS
tov 30 Q kot  GAAN €xet avtiotdoelg tov 60 Q, Zynuo 10.6. To
KOKA®po Tpopodoteitarl amd mnyn evarlaccoouevng taong 380 V,
50 Hz. Yroloyiote TO peOULO YPOUUNG.

Amdvinon: 11 A

12. Tpipoaotkdc NAEKTPIKOG KIvTNPOG £XEL TAL AKOAOVOO OVOLOGTIKG
neyenm, otav Aettovpyel oe cvuvoeon aoctépa: oy S0 kW, cuvvre-
Aeot o006 0,7, Taon tpogodoaciog 380 V kot cuyvotnta 50 Hz.
Ymoloyiote: 0) TO OVOUOGTIKO TOAMKO pedua, B) v @otvopevn
oYL TOL ATOPPOPAEL GTNV OVOULOOTIKY Agttovpyia y) v depyn
160 TOV ATOPPOPAEL GTIV OVOUACTIKN AglTovpYia.

Andvimon: 108,6 A, 71,39 kVA, 50,99 kVAr.
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11.1. EIIIINTQXEIX XAMHAOY XYNTEAEXTH IXXYOX

O ocvvtelesTNC 1I6YV0G GV @ EIvOL 0 AOYOS TNG TPOLYUATIKNG 1oY00G P
TPOG TNV QOLVOLEVT 1oYL S KOl OVTIGTOLYEL GTO TUNHOL TNG POLVOUEVNC
1GYVOGC, TOV TAPAYEL TPAYUOTIKY (EVEPYO) 1GYV.

P=U_-I -cvv ¢=S-cuv ¢
ocvv 0=P/S

e otabepn tdon kot otadepr| TpayUATIKN 16Y0, OGO HKPOTEPOG Ei-
VOl 0 GUVTEAEGTNG 1oYVOG, TOGO HeEYaADTEPO Elvat: TO PV, 1| POLVO-
Hevn 1oyvg ko 1 depyn woyvc. H depyn 1oy0g ota dikTua LETOPOPAS Kot
SlovopN G NAEKTPIKNG EVEPYELNG ALEAVEL TO PEVLO POPTIONG TOV YPOLL-
LAV Kol TOV KOTOVOADTOV PE OPVNTIKEG ETIMTMOGELS OTMG: 1 AVAYKT
ahENONG TG EYKATAGTNUEVNG 10YDOG GTO EPYOCTAGLO TOPUYMYNG KL 1
avénon G OTOUNG TOV OYyOYDV TOV OIKTVOV OLVOUNG LE CLUVETELN
NV aENGN 10V KOGTOVG EYKATAGTAGEMV.
Mopaoeypa 1

[paypotikn woy0g 1IKW pe cvvtereotr| ioydog svve,=0,5 petopé-
PETOL OTOV KATOVOAMTY. AV 0 GUVTEAECTNG 10Y00¢ Pertimbel (awén-
0¢l) ot0 6UVE,=1, VIOLOYicTE TO AOYO TOV pELUAT®Y TOV GVO KoTO-
GTACEWMV.
Avon:
H evepydc 1oydc P=1KW egivon otabepn kot 6T1g 000 KOTOGTAGELS:

P=U ‘1 -cuv e,

PZZUn‘InZ‘GUV (PZ

Av dapécovpie Tic 000 avTég oyéoelg PpickovLe:
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P./P=U ‘1 -cuve,/U -1 -cuve,
I /1 =ovve,/cove,=1/0,5=2

I /1,=2
To pebpa po tng Pertioong (avtiotdduiong) Tov cuve givar dSumhd-
G10 TOL PEVLLATOG UE OVTIOTAIUGUEVO GUVO.

11.2. BEATIQXH TOY XYNTEAEXTH IXXYOX

AvtioTdOpion g agpyng 6yvog ovopualeTor 1 EAATTOON TNG

Enay@YIKig Gepyng toybog péce avineng e PTG depyng
1G)(VOG.

Enopévog, n avriotdOuion g depyov woyvog 0dnyel oty Peiti-
oo (avénon) Tov GVVTELESTI] LGYVOG.

H avtiotdBpuion emtuyydvetot pe cHvogon TUKVAOTAOV, Ol OTOioL ol
payovv yopnTikn depyn oyv. Q¢ YvOoTO, 1 EMOYMYIKN AEPYN 1OYVG
KOL 1 YOPNTIKY Aepyn 1oy0g £xovv dtapopd pdong 180°. Emopévmg 1o
IVIo aToPPoOPAEL GEPYN LOYD ATO TO OIKTVO, EVHD 0 TUKVMOTNS TPO-
(0007Tel TO diKkTVLO pe depyn wyv. H aviiotdOuion odokinpoveral
otav ovve=1.

Y10 Xynuo 11.1 amewoviCetatl n dwadikacio avtiotdduong tov ov-
VIEAEOTH 16)00G. Apyikd, oto diktvo péet P evepyoc 1oy0g, Q, depyn
EMAYOYIKN 10)06 Kot S, awvopevn oyds. H yovia edong ywpic avri-
otafpon petald S, ko P givoun @,.

H avtiotaOuion emrvyydvetar uéoco gicaymyng oto diktwo g Q.
YOPNTIKNG AePYNS 10x00G. Q¢ amotéleca 1 evepyog woyvg P mapopé-
ver otabept],  telkn depyn 1oy0¢ yivetan Q -Q ., N TEMKN avopevn
10)0g yiveton S, kon n tehik| yovia gdong pe avtiotdduion yivetar @,.
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Q

Syuo 11.1. Avtiotabuion (Pertioon) tov cuviedeotn 10)00g
[Tapatnpodpue OtL:
ep 0,=Q, /P
£ ¢,=(Q-Q)/P
Enopévag:
9,<¢, | GLV @, >GLV @,
Q=P(c¢ ¢,-80 9,)
AQ =Q, - Q. eivon n TehkT| depyn 10)0g HETE TNV 0vTIoTAOUIoN
Q.=Q,-AQ=UYX_ = w-C-U?
O mokve G Yo TV avtietddpon vroAoyileton amnd ) oxéon:
C=Q/(»-U?)

"Etot vmodoyiletatl n xmpnTkdTNTO TOV TUKVOTT Y10, TV OVTIOTAOUL-
o1 TG depyoL 1GYVOG KOl TOV GUVIEAEGTI] 10YVOG GTO OTKTVO.
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H depyn oyvg, m omoio amorteiton yoo v OAMKN avtiotdOuion
(Q,=Q_ xar cvv @=1), eivar 1 Q. KoL TAPOVSIALETAL GTO Sy pOfLiLLL
oL Xyfuatog 11.2.

Yynpo 11.2. Ol avtiotddpuon
10V 6VLVTELESTH 1oXVOG (Q,=Q.)

Mopdaderypa 2

YnoAoyiote TNV YOPNTIKOTNTA TOL TUKVOTH OV OTOLTEITOL Y10 THV
oMk1 avtiotafuon depyng woyvoc 5 kVAr og diktvo taong 220 V kot
cuyvomtag 50 Hz.

Avon:

To dbypappa g 1oyvog mapovotaletor oto Zynua 11.2. H enayow-
Y1KN Gepyn 160G mov Tpénel va avtioTabucdel etvor Q, =5000 VAr ko
N yovia edong givot @.

H avtiotdOuion emroyydveral péow ovvoeong tapdAinia e To oi-
KTVO GLGTOWYI0G TUKVAOTAOV YwpnTikdtnTtag C Kot YopnTikng aviicto-

ong X, N omoia Tapayet depyn ywpntikn wyxd Q. = Q,=5000 VAr. Qg
ocuvénela 1 Yovia @ undeviletan kot 10t cuve=1.

To xopnTiK6 pedpa I kar n yopntikh depyn 1606 Q.. vroroyitova
amo TIC 0KOAOLOES GYEGELG:

1=U/X_

Q.=U-1=UYX,

336



ANAAYZH HAEKTPIKQN KYKAQMATQON

H yopntum avtidpaor vroroyileton amd v tehevtoio oxEon OC:
X =U%Q=220°V?*/5000VAr=9,68 Q
H yopntwodta Tov Tukve ) TpoKOTTEL AUECOL:

C=1/(-X)=1/(2-7-50Hz-9,68Q)=329F

[Tpocoyn:

Mo cuotoryio TUKVOT®OV pe oTafepr| yopnTIKOTTA avTioToOpilet
LUovo cuykekpluévn mocdtnTa depyng woyvoc. Otav n depyn woydg pe-
TafaAreTal, | N TAOT TOV SIKTHOL TAPOLGLALEL SIUKVUAVOELS, TOTE N
aVTIOTAO O ETTLYYAVETOL LOVO Y1 £VOL LEPOG TNG AEPYNS 1GYVOC.

ZOUQOVA [E TV TPOKTIKY TOV NAEKTPIKAOV EYKATOGTAGE®V, O OVTL-
O6TAOUGUEVOS GUVTEAESTNG 10YVOG Kupaivetot petald ocuve=0,8 ema-
YoYwos Kot uve=0,9 yopntikdc. Meyaihtepn adENoT TOL GUVTELEGTN
600G QVEAVEL GNUOVTIKA TO KOGTOG TV TUKVAOTAOV AVTIGTAOLIOTG Kot
(G GLVETELN TO KOGTOG TOV £YKATUGTAGEWV.

O1 KATOOKEVAGTIKEG ETOUPIES AVAYPAPOVY GTOVE TUKVAOTES AVTIGTAO-
pong v tdon, v cvyvotnta kot v depyn woyd (kVAr) v onoia
nmopdyovv. Emopévag yio Ty vAomoinon Hog €yKatdeTaong aviioTao-
pong mpEmet va, yvopilovpe Ty Taon NG YPOUUNG Kot TV depyn 1oy
OV TTPETEL VAL AVTIGTAO UG TEL.

OnwodNToTE, 11 GUVOEST GTO SIKTVLO TOV TLKVOTOV avTIcTOONILEL
™V depyn 1oL Kol PEATIOVEL TOV GUVTEAEGTI] 10YVOC.

Hopdaderypa 3
Ymoloyiote T YoPNTIKOTNTO TOV TUKVMOT Y10 TNV OAKT OVTIGTAO-

won (ovve=1) Tprpacikng depyns 1oyxvog IkVAr og Tp1pasctkd 6iktvo
380V ocvyvotrog SOHZ yio v TpopoddTNnoT TPIPUGIKOD KIVNTHPO.
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Avon:

Oewpovpue OtL N TPIPACIKN depyn 1oYLG gival To TPMAAGLO NG Lo-
VOQOGIKNG 16YV0G KOl OC OTOTEAEGLOL LTTOPOVLE VO VTTOAOYIGOVE TNV
avtiotdopion yuo pio povo gdon.

H avd edon depyn 1oy0¢ vroAoyileTon amd TV TPLPAGIKN 16Y0 OC:

Q. /9aon=9000 VAr/3=3000 VAr/@don
H @aocum tdom tov dwctvov vroroyiletal o¢ yvootd:

U,=380V/\/3=220V
11 cvvERELD LITOAOYILOVLE TNV YOPNTIKOTITO TOV TUKVAOTY OVA PACT.

C=Q /(&' U?=3000VAr/(2-n-50Hz-220°V?)=198 yF.

Enopévmg, Ba yperactovv tpeig mukvotég twv 198 uF, ot omoiot cuv-
déovtal og aotépa, Zynpa 11.3 1 og tpiyowvo, Zynua 11.4.

O
O

Zymua 11.3. XHvoeon cuoTotyiog TuKVOTOV GE AoTEPA Yo TNV
AVTIGTAO UGN TOV GLUVTEAEGTY] 1GYDOG TPLPACIKOD KIVITPO
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O

)

O !

W

11
[l ]
C

Mopaderypa 4

Syuo 11.4. X0vdeon cuatoyiog TUKVOT®OV GE TPIY®VO Yo TNV
OVTICTAO UGN TOV GLVTEAESTY 1GYVOG TPLPOCIKOD KIvNTHPO

>e téon 220 V kot cvyvotra 50 Hz cuvdéovian o€ oepd £vo mnvio
ue po opikn avtiotaon, Xynuo 11.5. To koxiopa aroppopdst 10 kW
TPAYUATIKN 10Y0 UE cLVTEAESTT 1o)YV0g 0,5. Me v cuvdeon evog -
KVOTN TOPAAANAG 0TO SIKTVO O GUVTEAEGTNG 1GYVOG TPETEL VO, OVTL-
otafuotel oto 0,87. YrnoAoyiote: o) tnv depyn 16x0 TOL TLKVOTH Kot
B) TV xopNTIKOTNTO TOV TUKVOTY.

R L

1 S

o

@)

Zymua 11.5. AvTiotdbucn tov cuvteAEoT 16YVOG TOL KUKAMEOTOG R-L

oEPAG e GVLVOEGT TLKVOTAOV

339



KEDAAAIO ENAEKATO

Avon:

Zoupavo pe o Zyfuo 11.1 vroroyilovue v apyikrh edon @, v
avtictodpicuévn @aon @,, v depyn enayoyikh woyd tov mmviov Q,
Kot v petafoin g depyov woyvog AQ =Q, -Q...

ovv ¢,=0,5 1 ¢,=60°

ovv 0,=0,87 N ¢,=30°

Q,=P-¢ 60° = 10000 W-1,73 =17300 VAr

AQ=Q,-Q_=P-gp 30°= 10000 W- 0,57 = 5700 VAr

Q= Q,- AQ=17300-5700 = 11600 VAr

C=Q /(- U*= 11600 VAr/(2-n-50Hz-220*V?)=760 pF
Hoapdaderypa S

"Evog povogaocikdg petasynuoatiog yuo tédon 220V kot cuyvotnto
50 Hz amoppopdet pevpa 15A. H depyn woydg eivar 1750VAr. YnoAo-
yiote: o) TV o)1 avtictabiong wote ¢,=15° kot ) ™ yopnTiKdTNTO
TOV TUKVOTY).

Avon:
o) S=U-1=220V-15A=3300VA
Q,=1750VAr
nue,= Q,/S=1750VAr/3300VA=0,53 1| ¢,=32°

0,=15° 1 AQ =Q,-Q =S g, =3300VA0,259=854 VAr
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Q.= Q,-AQ =1750VAr-854VAr=896 VAr
B) C= Q/(w-U?)= 896 VAr/(2-n-50Hz-220°V?)=59uF.
Mmnopovpe va emiéEovpe C=60 pF.
Hoapdadsrypa 6

'Evag Tptoactkdc kivnpog €xel oty mvakida tov to. akdiovda
ovopootwkd peyédn: 380V/220V, 50Hz, 10kW, cuvep=0,85. H depyn
100G TV TUKVOTOV ovTiotdduong ivar 30% g ovOLaoTIKNG 1o)0-
0G. Yrnohoyiote: a) TNV depyn 16x0 avtiotddong kot B) v yopntkd-
TNTO TOV TUKVOTOV AVTIGTAOUIONG GE GUVOEST AOTEPQ.

Avon:

O ovvtedeoTtg 16Y00G KOl TO AEPYO PEVLLO TOL TPUPOGIKOD KV TP
av&dvouy pe Ty avénom tov eoptiov. e TV aroevyr VIEPAVTIGTAD-
Hong N 16x0¢ TOV TUKVOTOV avTieTdpiong tpénet vo vtohoyiletan 6
cuvaptnomn (N T0c0GTO) TG OVOUAGTIKNG 16YVOG TOV KIVNTHPOL.

a) Q. =30%-10000 = 3000Ar = 3kAr

B) H pacwkn tdon etvan 220V. o k4B @dior Tov Kivntipa avtiototyel
70 £€val TPito TNG AEPYOL 16YXHOC TOV KIVNTHPO.

Q./9aon=3000VAr/3=1000VAr/pdon
C= Q/(w-U*)= 1000VAr/(2-n-50Hz-220°V?)=65,8uF/pdion

Emopévacg Ba eykatastioovpe Tpelg mukvmtég Tov 65,8uF cuvdede-
névoug oe aotépa. Emiong pmopodpe va avéncovpe kotd 2%-5% v
AOPNTIKOTNTA TOV TUKVAOTOV Kot emiléyovpue C=70uF yia kébe @don.
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342

11.3. ANAKE®AAAIQXH

H depyn 1oy0¢ ota diktvoo NAEKTPIKNG EVEPYELNG OQVEAVEL TO PEVLLOL
QOPTIONG TOV YPOUUDY KOL TOV KATOVOADTOV LE APVNTIKEG ETTTOCELG
Ko etvon avemBoun .

Avtiotafpuon g depyng 1oyvog oCNIOIVEL EAATTMON TG EMAYOYIKNG

depyns 1oxHOG HEG® aHENONG TNG XWPNTIKNG AEPYNS 1OYVOG Kot 0N yel
oV PeATimon Tov GVVTEAEGTH 1GYVOC.

H avtiotdOuion emrouyydverol pe cHvOEST TUKVOTOV, Ol OTOT01 TToL-
PAYOLV YOPNTIKN GePyN 16Y0 Kot OAOKANpaOVETAL dTay cVVE=1.

11.4. AXKHZEIX ITPOX AYZH

1. "Evagpyootdoio amoppopdetl 100A pe cuviedeotn 1oyvog cuve=0,7
EMOYWYIKO amd ypopun taong 15kV kot cuyvomtag SOHz. Ymolo-
YIoTE: ) TOV TUKVOTI 0 01010g Bl AENCEL TOV GLVTEAESTN 10YVOG,
®ote cuve=1 Kot B) T0 PELLLO GTOV TVKVOTY.

Amavtnon: a) 15uF, B) 71A.

2. X0HvBem avtiotaon amotelodpevn amd opkn avtictaon 30 Q ko
mvio pe emaywywn avtiotaon 23 Q cvuvoéetor og Taon 220 V ko
ocvyvotrta 50 Hz. Yroloyiote v yopntkdtnto T0v TukveT, o
omoiog ouvdedeNEVOG TapaAnia pe v cvvBetn avtictaon Oa
avtiotadpicet Tov cuvtereoty| 1oxvog 6to 0,95 emarywyucod.

Amavtnon: 242 pF

3. Tppoocikds kivnpog Exel NV Tvakida Tov to. akdAovba ovo-
nootika peyéon: 5 kW, 380 V /220 V, 50 Hz kot cose=0,7. YnoAo-
yioTE: ) TOV TUKVOTN Y10 TNV OVTIGTAOUIOT), DGTE O GUVTEAEGTNG
1oyvo¢ va avénbet oto 0,9 emaywywd, B) To apyikd pedpo TPOo NG
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avVTIGTAOUIONG, Y) TO PEVUA TOV KIVIITHPO LETA TNV OVTICTAOON
Kot §) TNV Helwomn Tov PELLATOG TOV ATOPPOPEEL O KV TIPS,

Amdvinon: a) 176 uF, B) 32,47 A, y) 25,25 A, 5) 7,22 A.

4. 'Eva Bounyavikd goptio 10kW tpogodoteitor amd ypauun nie-
KTPIKNG evépyetag 220V kat cuyvotnrag SOHz. To poptio £xet cuv-
debel mapaAnda pe cvuototyio TVKVOTOV YopnTIKOTNTAS 299UF, N
omoia aw&avel Tov cuvtedeatn) 1oyvog 6to 0,95 emaymyucd. Ymolo-
YIGTE TOV apYIKO GLVTEAECTN 1GYVOG (TPO TG AVTIGTAOUIONG).

Amndvtnon: cove=0,85.
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BAXIKEX TPITQNOMETPIKEX I'NQXEIX

L. OvTpryowvopeTpikés cuvapTRGELS YOVINS @, TOV YPELALONAGTE Y10,
1o KePaAara 7 péypr 11, givon:

To nuitovo il nu ! sin
To cvvnuitovo il oLV il cos
H gpantopévn n €Q Ll tg

H cvvepantopévn n (0] 1 ctg

‘Eoto to opBoydvio tpiyovo OAB, Zynquo I1. 1.

Zymue I1. 1.

Ovopalovpe nuitovo g yoviag @ Kot ypaeovue MR tov AOYo
AB
OB

nue = -
vroteivovoa

ATEVOVTL Kdﬁatog]

Ovopdalovpe GuVNUITOVO TNG YOVING @ Kot YPAPOVLE GVVEP TOV AOYO

S = OA [npocKSLusvn Kaearog]

OB VITOTEIVOVGOL

Ovopdovpe EQAMTOUEVT TNG YOVIOG @ KoLl YPAPOVUE EPP TOV AOYO

_AB amEVOVTL KAOETOG
TpooKeipevn KaOETOG

347



ITAPAPTHMA

348

Ovopdlovpe GUVEPATTOUEVT TG YOVIOG @ KOl YPAPOVUE GO TOV AOYO

OA | mpookeipevn kadbetog

O =
P AB amEVOVTL KAOETOG

MHopaderypa 1

210 tpiymvo OAB éotw OA = 4cm, AB = 3cm kot OB = Scm.

E W Y
o= o=
OA 4
owvp =—=—=0,
OB 5
AB 3
el =2 0 T
PP~ 0A 2
OA 4
_OA_4_ 33
?P=AB

II. TpryovopeTpikog KOKAOG

TprymvopeTpikog KOKAOg AéyeTat £vag KUKAOG, TOV £xEl aKTiva iom
pe pio povada, ko emi tov omoiov £xel kabopiobel n apyn twv TOEWV
Ko 1 BETIKN KoL apvnTIKY Qopd dtarypapns tov toEwv, Zynua I1. 2.

A&ovag Aéyetan pia amepiopiotog evbeia -~ eml g omoiag £xet
KaBopiobel pio apyn petprioems (to unoév 0),  BeTikn Kot n apyNTIKN
@Opa. KoL 1 Lovada. LETPNOTG.

Algvoopa AEyeTol £vo TPOGAVATOMGUEVO TR Tov aCova. Kabe
duvocpa yapoktnpiletor amd v d1evbuvorn 1 popéa Tov, TV Popd
TOV KOl TO HETPO 1 UIKOG TOV.
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III. Enpeio TOV TPLYOVORETPIKAOV aplOp®V

Syquo I1. 2. Tpryovopetptkdg KOKAOG e akTiva iom [ T Hovada

lovia TeTapTNUOPLO. TOV TPIYOVOUETPIKOV KUKAOL
(0} 1o 20 3o 40
nue + + - -
oLV + - - +
QO + - + -
GO + - + -
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IV. Xpioweg 6(£0€1S TOV TPLYOVOUETPIKOV 0.pLOp@V

ymua I1. 3

Q¢ yvootdv og kdbe opBoydvio tpiyovo, (Xyqua I1. 3.) woyvetl to
[TvBayopeto Bedpnua:

OB? = 0A*+ AB?

Inpeioon. Ta tetpdymva kot ot TeTpayovikés pileg Tov aplBpumv
and 10 1 émg 10 100 Bpiokovror otov [ivaka 3.

Eniong woyet:
nwetouvie=1

_ MHO
oLV

£QO

Eniong yuo copmAnpopatikd t0&a woydet:

nue = ovv(90° - ¢)
nu(90° - ) = cvve
epp = op(90° - 9)
ep(90° - 0) = 090
£0p.cop = 1

epp = 1/00p@
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IV. Metafoin TV TPLy@VOpETPIKOV 0plOpndv KoOoc petopaile-
ToL 170 T6&0 TG Yoviag @, amd 0° £émg 360°, | and 0 émg 2x

2.

OKTWVIOV.

OKTVIOV.

-0 < EQPP <too

-0 < 0@ <too

V. Tpryovopetpikoi wivaxeg

oKTiVI
To&o yoviag ¢ Axtivia
0} 0 /2 T 3n/2 | 2n
nue 0 1 0 -1 0
oLV 1 0 -1 0 1
QP 0 o0 0 -0 0
le7010) 0 0 -00 0 )
Ankadn
-1<snue <1
-1<ovve <1

Ot vrdAomES TIHEG TOV TPLYOVOUETPIKMV GUVOPTNCEWDV, HETAED TOV
oploV TOV TETAPTNUOPI®V TOL KUKAOL Bpickoviatl 6Tovg mivakeg 1 Kot

[No va Bpodue v TIUn TV TPIYOVOUETPIKOV aplBpdV o&elag ywvi-
ag ¢ dwPdlovue tov [Mivaka 1 g eéng:

* T yovieg amd 0° émg 45° oV apreTepn GTHAN TOV LOPOV 1| TOV

* T yovieg amd 45° £mg 90° 6TV KEVIPIKN GTIAN T®V LOPOV 1] TOV
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Hoapdaderypa 2
®élovpe va Bpovpe 1o nu30°
AdYon:

Ytov wivaka 1 ot ypopun tov 30° petatomilovpe to deiktn Tpog o
Og&1d péypt T oTAn ToL NTOHVOL Kat dtafalovpe v Ty 0,5.

Avt6 onuatvel ot

nu30°) =05
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IMINAKAZ 1. TPITQNOMETPIKOI API®GMOI
Tovia ny oLV £Q Tovia nu GLV 0]
1° 0.0175 0.9998 0.0175 46° 0.7193 0.6947 1.036
2° 0.0349 0.9994 0.0349 47° 0.7314 0.6820 1.072
3° 0.0523 0.9986 0.0524 48° 0.7431 0.6691 1.111
4° 0.0698 0.9976 0.0699 49° 0.7547 0.6561 1.150
5° 0.0872 0.9962 0.0875 50° 0.7660 0.6428 1.192
6° 0.1045 0.9945 0.1051 51° 0,7771 0,6293 1.235
7° 0.1219 0.9925 0.1228 52° 0.7880 0.6157 1.280
8° 0.1392 0.9903 0.1405 53¢ 0.7986 0.6018 1.321
9° 0.1564 0.9877 0.1584 54° 0.8090 0.5878 1.376
10° 0.1736 0.9848 0.1763 55° 0.8192 0.5736 1.428
11° 0.1908 0.9816 0.1944 56° 0.8290 0.5592 1.483
12° 0.2079 0.9781 0.2126 57° 0.8387 0.5446 1.540
13° 0.2250 0.9744 0.2309 58° 0.8480 0.5299 1.600
14° 0.2419 0.9703 0.2493 59° 0.8572 0.5150 1.664
15° 0.2588 0.9659 0.2679 60° 0.8660 0.5000 1.732
16° 0.2756 0.9613 0.2867 61° 0.8146 0.4848 1.804
17° 0.2924 0.9563 0.3057 62° 0.8829 0.4695 1.881
18° 0.3090 0.9511 0.3249 63° 0.8910 0.4540 1.963
19° 0.3256 0.9455 0.3443 64° 0.8988 0.4384 2.050
20° 0.3420 0.9397 0.3640 65° 0.9063 0.4226 2.145
21° 0.3584 0.9336 0.3839 66° 0.9135 0.4067 2.246
22° 0.3746 0.9272 0.4040 67° 0.9205 0.3907 2.356
23° 0.3907 0.9205 0.4245 68° 0.9272 0.3746 2475
24° 0.4067 0.9135 0.4452 69° 0.9336 0.3584 2.605
25° 0.4226 0.9063 0.4663 70° 0.9397 0.3420 2.747
26° 0.4384 0.8988 0.4877 71° 0.9455 0.3256 2914
27° 0.4540 0.8910 0.5095 72° 0.9511 0.3090 3.078
28° 0.4695 0.8829 0.5317 73° 0.9563 0.2924 3.271
29° 0.4848 0.8746 0.5543 74° 0.9613 0.2756 3.487
30° 0.5000 0.8660 0.5774 75° 0.9659 0.2586 3.732
31° 0.5150 0.8572 0.6009 76° 0.9703 0.2419 4.011
32° 0.5299 0.8480 0.6249 77° 0.9744 0.2250 4.332
33¢ 0.5446 0.8387 0.6494 78° 0.9781 0.2079 4.705
34° 0.5592 0.8290 0.6745 79° 0.9816 0.1908 5.145
35° 0.5736 0.8192 0.7002 80° 0.9848 0.1736 5.671
36° 0.5818 0.8090 0.7265 81° 0.9877 0.1564 6.314
37° 0.6018 0.7986 0.7536 82° 0.9903 0.1392 7.115
38° 0.6157 0.7880 0.7813 83° 0.9925 0.1219 8.144
39° 0.6293 0.7771 0.8098 84° 0.9945 0.1045 9.514
40° 0.6428 0.7660 0.8391 85° 0.9962 0.0872 11.43
41° 0.6561 0.7547 0.8693 86° 0.9976 0.0698 14.30
42° 0.6691 0.7431 0.9004 87° 0.9986 0.0523 19.08
43° 0.6820 0.7314 0.9325 88° 0.9994 0.0349 28.64
44° 0.6947 0.7193 0.9651 89° 0.9998 0.0175 57.29
45° 0.7071 0.7071 1.000 90° 1,000 0,000 00
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ININAKAZX 2 TPITQNOMETPIKOI API®GMOI

Tavia Tovia Hyitovo Suvnuitovo | Egamtopévn
ot poipeg ot axTivia
0° 0.000 0.000 1.000 0.000
1° 0.017 0.017 1.000 0.017
2° 0.035 0.035 0.999 0.035
3° 0.052 0.052 0.999 0.052
4° 0.070 0.070 0.998 0.070
5° 0.087 0.087 0.996 0.087
6° 0.105 0.105 0.995 0.105
7° 0.122 0.122 0.993 0.123
8° 0.140 0.139 0.990 0.141
9° 0.157 0.156 0.988 0.158
10° 0.175 0.174 0.985 0.176
11° 0.192 0.191 0.982 0.194
12° 0.209 0.208 0.978 0.213
13° 0.227 0.225 0.974 0.231
14° 0.244 0.242 0.970 0.249
15° 0.262 0.257 0.966 0.268
16° 0.279 0.276 0.961 0.287
17° 0.297 0.292 0.956 0.306
18° 0.314 0.309 0.951 0.325
19° 0.332 0.326 0.946 0.344
20° 0.349 0.342 0.940 0.364
21° 0.367 0.358 0.934 0.384
22° 0.384 0.375 0.927 0.404
23° 0.401 0.391 0.921 0.425
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IMINAKAZX 2 TPITQNOMETPIKOI API®GMOI
(ovvéyewn)
24° 0.419 0.407 0914 0.445
25° 0.436 0.423 0.906 0.466
26° 0.454 0.438 0.899 0.488
27° 0.471 0.454 0.891 0.510
28° 0.489 0.470 0.883 0.532
29° 0.506 0.485 0.875 0.554
30° 0.524 0.500 0.866 0.577
31° 0.541 0.515 0.857 0.601
32° 0.848 0.530 0.848 0.625
33° 0.576 0.545 0.839 0.649
34° 0.593 0.559 0.829 0.675
35¢° 0.611 0.574 0.819 0.700
36° 0.628 0.588 0.809 0.727
37° 0.646 0.602 0.799 0.754
38° 0.663 0.616 0.788 0.781
39° 0.681 0.629 0.777 0.810
40° 0.698 0.643 0.766 0.839
41° 0.716 0.656 0.755 0.869
42° 0.733 0.669 0.743 0.900
43° 0.750 0.682 0.731 0.933
44° 0.768 0.695 0.719 0.966
45° 0.785 0.707 0.707 1.000
46° 0.803 0.719 0.695 1.036
47° 0.820 0.731 0.682 1.072
48° 0.838 0.743 0.669 1.111
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I[MINAKAZX 2 TPITQNOMETPIKOI API®GMOI
(ovvéyela)
49° 0.855 0.755 0.656 1.150
50° 0.873 0.766 0.643 1.192
51° 0.890 0.777 0.629 1.235
52° 0.908 0.788 0.616 1.280
53¢ 0.925 0.799 0.602 1.327
54° 0.942 0.809 0.588 1.376
55° 0.960 0.819 0.574 1.428
56° 0.977 0.829 0.559 1.483
57° 0.995 0.839 0.545 1.540
58° 1.012 0.848 0.530 1.600
59° 1.030 0.857 0.515 1.664
60° 1.047 0.816 0.500 1.732
61° 1.065 0.875 0.485 1.804
62° 1.082 0.883 0.470 1.881
63° 1.100 0.891 0.454 1.963
64° 1.117 0.899 0.438 2.050
65° 1.134 0.906 0.423 2.145
66° 1.152 0.914 0.407 2.246
67° 1.169 0.921 0.391 2.356
68° 1.187 0.927 0.375 2.475
69° 1.204 0.934 0.358 2.605
70° 1.222 0.940 0.342 2.747
71° 1.239 0.946 0.326 2.904
72° 1.257 0.951 0.309 3.078
73° 1.274 0.956 0.292 3.271
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IMINAKAZX 2 TPITQNOMETPIKOI API®GMOI
(cvvéyewn)

74° 1.292 0.961 0.276 3.487
75° 1.309 0.966 0.259 3.732
76° 1.326 0.970 0.242 4.011
77° 1.344 0.974 0.225 4331
78° 1.361 0.978 0.208 4.705
79° 1.379 0.982 0.191 5.145
80° 1.396 0.985 0.174 5.671
81° 1.414 0.988 0.156 6.314
82° 1.431 0.990 0.139 7.115
83° 1.449 0.993 0.122 8.144
84° 1.466 0.995 0.105 9.514
85° 1.484 0.996 0.087 11.43
86° 1.501 0.998 0.070 14.30
87° 1.518 0.999 0.052 19.08
88° 1.536 0.999 0.035 28.64
89° 1.553 1.111 0.017 57.29
90° 1.571 1.000 0.000 0
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Hivaekag 3. TOV TOV TETPAYAVAOV KOl TOV
TETPAYOVIKOV pri@v tov aptuov amd 1 péypt 100.
API®OMOX API®OMOX
X x? Ix X x? Ix
1 1 1.000 51 2601 7.141
2 4 1414 52 2704 7211
3 9 1.732 53. 2809 7.280
4 16 2.000 54 2916 7.349
5 25 2236 55 3025 7.416
6 36 2450 56 3136 7.483
7 49 2.646 57 3249 7.550
8 64 2.828 58 3364 7.616
9 81 3.000 59 3481 7.681
10 100 3.162 60 3 600 7.746
1 121 3317 61 3721 7.810
12 144 3.464 62 3844 7.874
13 169 3.606 63 3969 7.93
14 196 3.742 64 4096 8.000
15 225 3.873 65 4225 8.062
16 256 4.000 66 4356 8.124
17 289 4.123 67 4489 8.185
18 324 4.243 68 4624 8.246
19 361 4359 69 4761 8.307
20 400 4472 70 4900 8367
21 441 4.583 71 5041 8.426
22 484 4.690 72 5184 8.485
23 529 4.796 73 5329 8.544
24 576 4.899 74 5471 8.602
25 625 5.000 75 5625 8.660
26 676 5.099 76 5776 8.718
27 729 5.196 77 5929 8.775
28 784 5292 78 6084 8.832
29 841 5385 79 6241 8.888
30 900 5477 80 6 400 8.944
31 961 5.568 81 6561 9.000
32 1024 5.657 82 6724 9.055
33 1089 5.745 83 6889 9.110
34 1156 5.831 84 7056 9.165
35 1225 5916 85 7225 9.220
36 1296 6.000 86 7396 9.274
37 1369 6.083 87 7569 9327
38 1444 6.164 88 7714 9.38
39 1521 6.245 89 7921 9.434
40 1600 6325 90 8 100 9.487
41 1681 6.403 91 8281 9.539
42 1761 6.481 92 8 464 9.59
43 1849 6.507 93 8 649 9.644
44 1936 6.633 94 8836 9.695
45 2025 6.708 95 9025 9.747
46 2116 6.782 96 9216 9.798
47 2209 6.856 97 9 409 9.849
48 2304 6.928 98 9604 9.900
49 2401 7.000 99 9 801 9.950
50 2500 7.071 100 10 000 10.000
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