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Ve Vo =h R, Ve Vo =h R

H mpd6obeon auTwy divel

Vi- =k Ry

ViV tVa- % + VB_VNZIO(R1 +R, +R3)

‘Opws:
ATT6 TIG 600 TeAeuTOIEG B £XOUHE:
Vo =1 (R; + R, +R;)

W=tV -%-N=W-W%N=V% (o)

(3.7)

H avTioTaon Tou 10060vapou avTIoTATN Ba TIPETTEN VA gival TETOIO, DOTE Qv
OVTIKOTOOTHOOUHE TOUG TPEIG HE OUTOV KAl EPOAPHOCOVHE OTA GKPO TOU TNV i-
o1 Tédon V, , va dioppéeTan amréd pedpa |, 6TTwg 6Tav ATAV KOl 01 TPEIG AVTIOTE-

TeG padi .

H kaT&oTaon amreikovi(eTal 0TV IKOVQ
(16). Av epappdooupe To vopo Tov Ohm yia
TNV TEPITTTWON QUTH, BA €XOVLE:

Yo =l Rioos (3.8)

ATIO TIG Ox€0€Ig (3 7) Kan (3.8) TTpOKOTITEL:
Ros =R + R, +R; (3.9) Vo

1006

Eix. 16
Zupmépacpa

‘OTav ouvdéovpe AVTIOTATEG OE OEIPd, N AVTIOTOON TOU IG0OVVAHOL OVTIOTE-
TN 1000TOI HE TO GBPOICHO TWV OVTICTACEWV TWV OVTIOTOT®OV.

MapaTtnproeig

O1 avTIOTAOEIG TWV OVTIOTOTWYV £ival BeTIKOI apiBpof.

‘Otrwg @aiveTal atrd Tn oxéon (o ), To GOPOIoHA TWV TACEWV OTA AKPA TWV
QAVTIOTOTAV I00UTOI HE TNV TEOT TTOL TPOPOSOTEN TO THAHG TOU KUKAWHOTOG
OTO OTTO{0 UTTGPXOLV Ol OVTIOTATES.

‘OMol o1 avTIOTGTEG dlappéovTal aTrd To 1810 peVpQL.

O 10060Vap0g avTIOTATNG €XEI AVTIOTOON HEYOADTEPN OO TNV QVTIOTOON
KABE HEPHOVWHEVOU AVTIOTATN, GPO HEYOADTEPN KOl ATTO TN HEYOAUTEPN
QAVTIOTOON TWV AVTIOTATOV. AUTO @aiveTal eDKOAx até Tnv (3.9) kal até To
YEYOVOG OTI Ol AVTIOTAOEIG TWV AVTIOTATWYV Eivol BeTIKOI apIBpOf.

B.MapdaAAnAn ovvdeon

Oa Aépe 6T1 KATTOI0I AVTIOTATES €ivo CUVOEOHOAOYNHEVOI TTAPGAANAQ;, €6V 6-

Aol TpopodoTovvTal aTré TNV id1ar TdoN.
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Ricos
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lo l
: Vo :
¢ Vo |

Eix. 17

Oa vTToAOYITOULHE TNV AVTIOTAOT TOU IGOSUVOHOL AVTIOTAT TWV TPIWV AVTI-
OTOTWV TTOL gival ouvSeopoAoynpévol TTAPEAANAC Kal Tpo@oSoTOVVTAI OTIé TNV
idla Téion V,..To onpeio A, 0TO 0TT0i0 GUVAVTWOVTAI O 4 XYWYOl, OVOPGLETOI KO-
Bos. Ag ovop&ooupe 10 Tnv £vTaon Tou peOPATOG OTOV aywYyo o. To pedpo oTOV
KOpPo A diaxwpiCeTar ota pedpaTa Iy, 1,, 1, , Tov dlappéouvv TOUG AVTIOTATES pE
avTiotdoeig R, R,, R,, avrioToixo.

E€aiTiog Tng apynis diaTripnong Touv NAeKTPIKOD POPTIOL PTTOPOUHE VO YPG-
Poupe yia Tov K6pPo A:

b=L+hL+1 (3.10)

Eqpapudlovtag To vépou Tou Ohm yia TOUG TPEIG AVTIOTATES EXOVHE:

"ZE |2=?° 13_%
! ’ ’ (3.11)
MPooBETOVTOS TIG TPEIG TIPONYOUHEVES KAl AQpBAVOVTOG LTTOY TNV
(3 6) éxoupe:
=1, +lz+l3=&+&+&: Vo(l +i+l)

R1 R2 R3 R1 Rz R3 (3.1 2)

H avtioTaon Tov 100860vapov avTioTaTn Ba eival TETOIO, MOTE OV TPOPOOO-
TNOel pe TNV dia Téon V,, va diappéetal amé pedpa ng idiog évraong 10. H ko-
TAOTOON ATreIKOVICeTal OTNY €IKOVA (17).

ATT6 TO OXAHO TTPOKVTITEL:

Vo
R

lh =
1006 (3.13)
AT Tn oOykpion Twv (3.12) kar (3.13) €xoupe:

1

1006

I
R Ri Ry R (3.14)
Mapatnpriosig
21NV TAp&AANAN oOVEEDT AVTIOTATOV:
1. "OMol o1 avTIOTATEG £XOUV TNV (G100 TGOM).

2. To GBpoIopa TWV EVTAOEWY TWV PEVPGTWV TTOU SIXPPEOVV TOUG OVTIOTATES
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I000TOI PE TNV £VTOOT TOU PEVPOTOS TTOV EICEPXETON OTO THAHO TOU KUKAM-
HOTOG TO OTTOI0 TTEPIEXEI TOUG OVTIOTATES.

3. HavtioTaon Tou 10060vapov avTIoTETn eival HIKPOTEPN KAl AT T HIKPOTE-
pn QVTIOTOON TWV OVTICTATOV.

ZKEOTEITE

O MWpPYos TEIPAHPATIOTNKE OTO EPYATTIPIO TOU GXOAEIOV TOL HE TPEIG QVTI-

OTATEG TTOL YVpILe 6TI efYav avTioTdoelg 4Q), 10Q), 20Q. MNa Tnv avTioTooN

TOL 10060VOHOL O OIp& AvTIOTATN Bprike TNV TipR 18Q. Ta Tnv avTioTaon

ToL 10080VapoL Og TTAPGAANAN oUvdean avTiIoTATn Pprike TNV TipR 5Q. ‘OTav

£6¢e1€e T ATTOTEAEOPOTA OTOV KOONYNTH TOL, VTG TOL EITE VO ETTAVOAGPEI
TIG HETPAOEIG, YIATI UTIGPXOLY AGOI. Ti TTAPATHPNOE O KABNYNTAS ;

Mapaderypa 5

>ag divovTal TPEIG OVTIOTATES PE TIPESG avTioTaong R, = 3Q), R, = 6Q), R,
=90). Na vTTOAOYICETE TNV AVTIOTOOT TOL ICOOVVOHOL AVTIOTATN O€ OUVOEDN
o€ oeIp& Kol o€ TTApGAANAn obvdear.

Avon
Mo 1N obvdeon oe oelpd Ba EPAPPOGTOLHE TOV TUTTO:
R os = Ry + R, +R; = 30 +6Q + 9Q =18
Mo TNV Tap&AAnAn obvdeon Ba €xoupe:
1 1 1 1 1 1 1 6 3 2 11
=ttt = b+ —— = + + =
Rs R, R, R, 30 60 90 180 180 180 180

1
Ko TEANIK& Rigos = 1

Co

Q

—

Mapaderypa 6

O Nikog TelpapaTiCeTan pe 500 AVTIOTATEG KOl UTTOAOYICE! TIG ETTOPEVES Ti-
pés avTioTdoswv: 20, 3Q), 6Q), 9Q). Na UTTOAOYICETE TIG TIPHEG TWV AVTIOTAOE-
WV TOV OVTIOTOTWV TTOL XPNOIPOTIOIMOE.

Avon

O p6vog TPOTToG yIo VO HTTOPECEl VO TTAPEl 4 TIPEG avTIoTaoNS XPNOIHo-
TTOIOVTOG POVO dV0 AVTIOTATES ival va OUPTTEPIAGPEI OTIG HETPATEIS TOL KOl
600 PETPHOEIS YIa TIG TIPEG AVTIOTAONG TWV DIV TwV avTIoTaT®dV. ‘ETO1, 0TV
TETPAOA TIHWV TTOL TIHPE TTEPIEXOVTAI 01 SUO TIPEG TWV AVTIOTAOEWY TWV GVTI-
OTOT®V KOl 01 I0000VOHESG O€ TeIp& Kal TTaAPGAANA.

F'vowpiCovpe 6T 6TaV £XoLHE OUVOEDN OEIPGS, N I000VVAHN AvVTIOTAON Eivai
PEYOAUTEPN KAl OTTO T HEYOADTEPN QVTIOTOOTN, KO OTOV £XOUHE TTAPGAANAN
o0voEeOoT, N 10000Vapn AvVTIOTOON EiVal PHIKPOTEPN KOI AT Th HIKPOTEPT. AUTO
onpaiver 611 n TP Twv 9Q avTITTPOoWTTEVEl TNV 1I0080VOUN O€ GEIP& KAl N TIHK
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Twv 2Q) TNV 10060vapn TapdAAnAa. O1 avTIGTAOEIG TWV SOOPEVWY AVTICTATWOV
mpémel va eival 3Q kar 6Q). Mp&yparTi, auTég oe oelpd divouv 1I0080vapn 90

3x

=20
3+6

Kol TIOPGANA 10080VOpN Riees =

ZKEOTEITE

>Uvdeon oe oeip&

= F”’r‘ j . ™

eﬁ/

3) MoapG&AAnAn ouvZSaor]
= X ) | e _H"'
E . __II ¥ r’ -" = 1 L

_ _J

2TO QmEVAVTI OXAHO
paivovTal 500 KUKADPOTOL.
X710 oxApa (1) éxovpe pia
TNYH TOL OLVOEETON OF
oeIpd pe €va AaPTTEKI KOl
pe évav avTiotaTn. To Aa-
HTTEKI @WTOBOAET Kavovi-
K&. XTO OXApa (2) €xovpe
ovvdéoel oe oeEIp& Kol Eval
devTepo avtioTdTn. MNoTi
TO AOPTIGKI PwTOPOAETN AI-
YOTEPO;

>T10 OXAHa (3) éxovpe
TG OLVOEDE! Evar AOTTOKI
Ko vav avTIOTATN OE PIO
TNyr), WOTE TO AXPTTAKI VoL
PwTOBOAE KAVOVIKE. XTO

OXApa (4), TAPSGAANAC TTPOG TOV BPXIKG QVTIOTATH, £XOUHE GUVOEDE! Evav SeUTe-
po. Nati oTnV TePMTWon auTH To AXPTTAKI PWTOPROAET ICXVPOTEPX ;

3.12 Evépyeia Kal 1I0XUG TOU NAEKTPIKOU PEVHATOG

EiSope 6TI To NAeKTPIKG pebpa €ivail I OHOOIKG
TPOCAVATOMOPEVN KIVon eAeUBEPWV NAEKTPIKDOV
opéwv, ol oTroiol 0To PETOAAX eival T EAeVBEP -
AekTpovia. Eidape akdpa 611 dTav Snpiovpyolpe Eva
KOKAWPO TTOU amroTeAeITal amrd Sidipopa oToIXE(Q,
OTQ GKPQ TWV OTOIXEIWV dnuiovpyolvTal TAOEIG.
OuunBeiTe TOPA 6TI GTAV TO NAEKTPIKG POPTIX K-

VOUVTOI OO TAOEIG TTIOL T ETTITOYUVOLV GITTOKTOUV

Eik. 18

evépyela oTré Ta NAEKTPIKG TTediar n oTroio ovoudiCe-

Tal EVEPYEIA TOU NAEKTPIKOV pebpaTtos. H evépyeia
QUTH HETOOXNHOTICETON 08 GAAEG HOPPEG EVEPYEIOG OTO dIAPopa oTOIXEID EVOG

KUKA®POTOG, 6TTwg Ba 600pE 0T OLVEXEIQ.

>Tnv eikéva (18) €xoupe Bewprioel €va OTOIXEID EVOG KUKADHOATOG (TO TETPG-
Y®VO KOUT). AG ovopdoovpe V=V -V, Tn diagopd duvapikod oTa GKpa TOL OTOI-
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xeiov. To pebpa ovpPaTikig @opds (dnAady BeTikG @opTia ) prraivel ard To on-
peio o ( Tou eivar ae LPNAS duvapikd) Kai Byaiver aTTé To anpeio B (Trov eival og
XOHNAS SuvopIKG). Ag UTTOBETOVHE OTI OE KGTTOIO XPOVIKG SIGOTNHO HETAKIVEITOI
opTio q aTré To GKPO o 0TO GKPO B Tou oToIxeiov. H evépyeiax TTou Traipvel aTTd
TO NAEKTPIKS TTedIO eivan :

W =q Vap (3.15)

OupneBeiTe TWPA Kol TN oxéon | =

~|.0

Me tn BoriBeia avTAS 1 (3.15) ypdpeTai:
W =1Vt (3.16)

O1 oxéoeig (3.15) Kai (3.16) 10x00oLV aveEGPTNTA A6 TN PUCTH TOUL OTOIXEIOL
oL o6 6 Kal TEPA B To OVOPALOLHE KATAVOAWTH. AV 0 KATAVOAWTHS gival
QAVTIOTATNG, HTTOPOUHE V& XPNOIPOTTOIOOVHE TO Vo Tou Ohm pe TIG pHopgéEg
V=IR kai | = % KOl Vo EXOUVHE KOl TIG ETTOHEVEG EKPPAOEIG AVTIOTOIXO :

W=PRt W=V
R

E€iowosig TG NAeKTPIKAG £VEPYEIQG
H 100 61rews yvwpilete, divetan omré ) oxéon p = W . H 100G Tou nhe-
t

KTPIKOU peVHATOG £ival TO TMAIKO TNG NAEKT
£vav KaTavoAwTh péoa o€ XpovIKO SIGo
O1 e€l00eIg TNG NAEKTPIKIASG 10XVOG T
VOUG TUTTOUG pE SIAIPEDT) PE TO XPOVIK

1S EVEPYEIOG TTOL HETOPEPETOI OE
KOI TOU XPOVIKOU SIGOTAHATOG t.
UTITOUV €UKOAQ TG TOUG TTPONYOUHE-
GoTtnpa t. ‘ETo1 Ba £xoupe :

W=qV
q (3.17) O1 500 TTPMOTES I0XVOLY YIX KGOE OTTO-
W =1Vt (3.18) O€KTN NAeKTPIKASG EVEPYEIOS.
W =P Rt
) O1 600 TeAevTAIEG 1IGXOOVV POVO VIO -
W=—t HIKOUG GVTIOTATES.

E€iowoeig nAeKTPIKNG 10Y

b
t (3.21) O1 600 TPWOTES 10YXVOLY YIO KGOE aTTo-

P=1IV (3.22) O€KTN NAEKTPIKAG EVEPYEITS.

P=FR

3-23) O1 600 TeAevTaiES 1I0XOOLY HOVO VIO W-

= v (3.24) MIKOUG GVTIOTATES.
R . .
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3.13 OgppIKA AMOTEAECPATA TOV NAEKTPIKOU PEVHATOG
®aivdépevo Joule

Ag Bewprioovpe €vav avTIOTATN HE Th HOPPT| £VEG HETAAAIKOD aywYoU. XTo
GKpa TOU epappolovpe oTaBeP ouvexn TAon. ‘OTTwG €XOVE TIEl, OTO ETWTEPI-
k6 Tou SnpIoLPYEITal OpOYEVEG NAEKTPIKG TTEdiO, TTOL QOKEl SUVApEIG OTO EAEVDE-
pa NAeTPOVIaL. Ta NAEKTPEVIO TTAIPYOUV EVEPYEIX OTTO TO TIEdi0 KO KAVOULV ETTI-
TaXLVOpEVN Kivnon. Katd Tnv kpoUaorn Toug Pe Ta IGVTO HETOIPEPOVY OE AUTA ThV
EVEPYEIQ, PE QTTOTEAEOHO VO aLEGVETAI TO TTAGTOG TOAGVTWONG TWV IGVTWV. Av-
TO YiveTan avTIANTITO WG avENon TNG BEPHOKPAOIOG TOL aywYoU. TNV TEPITTTW-
o1 TOU HETOAAIKOU orywYoU 6An 1) evEPYEIa TOL NAEKTPIKOU PEUPOTOG HETATPETTE-
TOI O€ OEPUIKN EVEPYEIQL

To paIvOpEVO TNG BEPHOVONG TWV OYWYWDV, WG ATTOTEAEOHA KPOVOEWVY TWV N-
AEKTPIKAV POPEWMV HE TX TOAQVTOUHEVT IGVTO, GTaV o1 oywYoi SiappéovTar amréd
NAEKTPIKG PEVHO, OVOPGLeTal (PaIvOpevo Joule.

To ouoI0OTIKG TrEPIEXGHEVO TOU PaiIvopévou Joule eival 1 OAOKANPWTIKHA HETO-
TPOTI TNG EVEPYEIG TOU NAEKTPIKOV PEVHATOS, OTTOKAEIOTIKG Kol p6vo, oe Bep-

®aivdpevo Joule
H oloxkAnpwTiky peTarpomt TNG NAEKTPIKHG eVEPYEING Ot BEpPOTNTA, OTAYV
TO NAEKTPIKO PEVA SlappPEel WPIKOUG AVTIOTATES.

péTnTaL

O vuTTOAOYIOPGG TNG BEPUIKIAG EVEPYEIOG TTOL AVOTITUOOETAI €ival €DKOAOG,
£QPOOOV AUTH TTPOEPXETAI OTTO OAOKANPWTIKY HETETPOTIA TNG NAEKTPIKAG EVEP-
YeIOG. Agv €XOUHE TTAP& VO XPNOIHOTIOIOOVHE TOUG TOTTOUS TNG NAEKTPIKAS
evépyelag. ‘Etol, ol e§lodoelg ou divouv To TTood TNng BepHIKAg evEpyelog Ba ei-
vou:

Q="rRt I: A

Q=Ivt (3.25) R: Q Q : Joule
V2 V: Volt

Q=2 t
R t:s

Or1 mponyoUuevol TUTroI (3.25) eKPPALoLY Tr) BEPUOTNTA OE HOVAOEG EVEPYEIOG OTO OU-
otnua Sl. AuTé eivar arroAvTa OeuiTo, 8101, 6TTWS yvwpiCeTe, 1 OeppIKT} EVEPYEIX eival Hop-
@1 evépyerag. NoAAEG POopPES, BUWG, ETIOVUOULE VA TNV EKPPGOOULE O€ LIoVaeG calorie (
Beuideg), ou eivar avBaipetn povada. XTnv mepimTwon auTr) elodyovue oTIG §I0WO0EIG
(3.25) éva ovvTeAeOTH O, TTOU €IVOI OUVTEAEOTIG UETATPOTTTG TNG Lovadag Joule otn pova-
6a cal. H Tiprj Tou o eiva:

cal

a =024
Joule
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O1 e€lowoeig (A) ypdgpovTat:

Q =a PRt A

Q =alVt R: Q Q : Joule
(3.26) V: Volt

Q = %2 t t:s

Mapaderypa 1
OeppavTIKG ODPO €Xel avTioToon R = 40002 Ko AeITOUPYET KAVOVIKG O€ TA-

on V, = 220 Volt. Na vtroAoyioeTe :

1. Tnv évroon Touv peOPATOG TTOL TO SIGPPEE! .

2. Tnv 10X0 TNV OTTOI0 KATOVOAWVEI O€ AUTEG TIG OUVOIKES

3. Tnv evépyeia oL SATTAVATAI YIX TI) CUVEXT AEITOLPYI TOL OCWOPATOG ETTT
TPEIG WPES.

4. Tn BeppdTNTO TTOL EKAVETAI OTO TIAPATIAV® XPOVIKO SIGO TN AEITOLPYITS.

Avon
1.H €vroon Tou pebHATOSG KAVOVIKIG AEITOUPYIOG Bar UTTOAOYIOTEI OIS TN OXE-
\Y,
on. I, :FO ATI6 OUTH, HE QVTIKOTAOTOOT, Bpiokovpe : |y = 228&(;“ =0,55A

2. H 100G Trou KaTavoA®dveTal Ba vroAoyiaTel amé Tn oxéon. P = 1,V,Me
avTikaTaoToon £xovpe: P =0,55 A x 220V =121W
3. H evépyeia mou datravérar 6a vroAoyioTel amé Tn oxéon: W = pt n omoia
He avTikaTdoToon Sivel : W = 121x 3 x 3600 = 1,3 x 10°)
5.MNa va uTToAoYIoOLPE TNV eVEPYEIa € HOVAdEG BepPOTNTOS , B Slpégoupe
Tnv evépyeia oe Joule pe To ouvtedeoTi) 4,18. ‘ETot:
1,3x10°
Q= 4,18

=0,31x10° cal

3.14 E@appoyég Tou gaivopévou Joule

A. AouTITRPaG TTUPAKTWONG

Eivan o ToAci6Tepog TOTTOG AGPTITAPWY PWTIOHOL (e1kéva 19). AtroTeAeiTal
atré £va TTOAD AETTTO KOl HOKPU HETOAAIKG OUPHO KATAOKEVAOHEVO OTT6 BOAPPG-
HI0, TTOUL pTTOpEl VO BeppaiveTan o LPNAEG BEPHOKPATTEG AELKOTTOPWONG XWPIS
vor NOVEL. X QUTEG TIG BEPHOKPOTIES, av ATV OTOV aépa, Ba avapAsydtav. T’
oUTS Tov Adyo TOoTToBeTEITaI HEoO O YUGAIVO TrepiBANpa Yep&TO pE a€piar TTov
dev avTiIdpolv pe au TS, GTTWG apyo kal G{wTo. MoAoviTI pwToBoAel évTova Kai
EKTTEPTTEI PHEYGAD TTOOG EVEPYEIOG PE HOPPI OKTIVOPOAIOG, TO PpEYOAVTEPO HEPOS
NS evépyelag okTivoBoAeiTal pe popery LTTEPLOPNG aKTIVOPOAIDG (aKTIVOBOAIT
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Emragpés

Meiypa apyol
Kol aldTov

Y Y}

TuéAivo

TepiPAnpa
NApa
TvéAivo
oTApIyHa

Aywyoi pikprig
avTtioTaong

Operxdkivo
TrepiBAnpa
“R——
MovwTiké
Eix. 19

TVOAT 1 KEpOPIKG
LAIKG

MeToMiké
TepiPAnpa
Eix. 21

.-"'J-'-.Z.Gpp(x ™ms

(eleJatentailely

oL Beppaiver). AUTG TO AVTIAGPPAVEDTE,
av BaAeTe KOVTG 0TO AQUTITHPO TO XEPI
0ag. M6vo 10 2% 1 To 3% TNnG EVEPYEING
TTOU KATOVOA®VEI O AGUTITHPOG HETATPE-
TETOI O€ OPATI GKTIVOBOAIQL.

B. ©epuavtikd opata

>Tnv eikéva 20 gaivovTal TEooepa ei-
N NAEKTPIKDOV BEPPAVTIKWOV CUOKELWDV.
ATé auT& pévo 1 NAeKTPIKA BeppdoTpa
“kokkIviCel” kaTé& Tn AeiTouvpyia Tng oe
Beppokpaaia 600 pe 700° C. H BeppdoTpa
aKTIVO-BoAel evépyeia pe pop@r] NAeKTpo-
HOYVNTIKOV KUPETWV.O nAeKTPIKGS Bpa-
OTAPOGEXEI £va OTOIXEID QVTIOTOONG TTOL €
Xpei&leTal va OeppavOei o
BeppHOKpaTian pEYOAUTEPT AT
100 °C, n otoiax eivon 1 Bgppio-
Kpooio fpacpol Tov vepoL.

O1 BeppoOVOOWPEVTEG
amoTeAo0vVTal ATé €181K&
VAIKS, To oTroio pTropei va
atmoBnkelel BeppdTnTQ,
étav BeppaiveTal. Xpeidle-
Tal HEYGAO Xpoviké S1&oTn-
pQ, Yo va OeppavOel, aAA&
XPEIGleTan Kol pHEY&GAO Xpovi-
K6 d1IGOTNHAO, YIO VO aTrodm-
o€l TN BeppdTNTO OTO TTEPI-
Bé&Arov.

I. TnkOuEeveG AOPAAEleg
Mepikég popég n €vraon Tov peOPOTOS OF

S16popa THAPATO £VOG KUKA®HPOATOG PTTOPET va
TEpEel EAPETIKE HEYGAES TIPES, He OTTOTEAEOHO
(avapeoa oTa GAAG) var MOOLY T CUPHOTO KOl
voi TTpoKANBoVY TTUPKAYIES. To evdexdpevo auTod
ATTOQEVYETAI P TNV TTAPEUPOA TNG GOPEAEING
oTov emikivouvo oywyd. H ao@dheia eivan Eva pi-

KPS HETOAAIKS OUpHO OIS KPP HETAAAWVY HE
XOHNAGS onpeio TRENS. Av Trepdioel peOPO pE EVTO-
on peYOAUTEPN QTS pict TIPOKOBOPIGUEVN TIHH, TO
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oUppa Aldvel Kal To KOKAwpa diokdTrTeTal. Eivon qave-
p6 6TI 0 pOAOG TNG AOPAAEING EIVAI VO IUTOKATHOTPO-
pef, dlakdmTovTag Tn 6fodo Tov pebpaTog. Me Tov TPS-
MO AUTS ATTOPEVYOVTOI ATUXAHOTO, TTUPKOYIEG, OAAG
KOI TIPOOTATEVOVTAI OTTO KATOOTPOPI) GAAEG OKpIBSTE-
PES OUOKEVEG.

‘ETo1, 61OV Aépe OTI pic aopaAeia eivon 2A, evvooUpe
OTI av 16 AUTH] TTEPAOEl PEVPA PE EVTOOT PHEYOAUTEPN
atré 2A, n AoPEAEIC KATOOTPEPETAI.

Eivar kaAn 16€a va vrép-
XOLV OOPEAEIES OTIG TIPICES

O HAEKTPIZMOZX EINAI EMIKINAYNCEX

To avBpWivo oWua eival TOAG KAAGG aywydG Tou NAEKTPIOUOU. AUTO
OQEIAETAI OTO OTI TO OWUA ATTOTEAEITAI KUPIWG ATTO VEPO, HEOX OTO OTTOI0
BpiokovTtai SioAvpéva GAa Ta €ibn TWV AAGTWV.

EuTuydg, oTav To S€pua eival OTEYVO, eival KAKOG aywyos. AKOUO, GTav
POPATE TTATTOBTOIA ATTO TTAQOTIKG 1] QTG KAOUTOOUK, TO PEUHA SEV UTTOPE vt
KUKAOQOProel E6KOAO HEOQ QTG TO OWHA OOG. € AUTEG TIG TEPITITWOEIG &
vail SUVATOV VO AKOUUTIOE! KATTOIOG YUV KOAWSIa Kol va emidrioel. Xiyoupa
OpwG Ba a1oBavOEl 1I0YLPO TiVayua, TTPAyHa oL bev ivar kaBoAouv aoteio. Or
XEIPOTEPEG OLVONKEG yia nAekTpomAn&ia eivar Tav To d€pua eivar LYPO Karl TA
TO0IA YUV, TTEPITTUWON) TTOV UTTOPES VA ELPAVIOTEI OTAV EIUAOTE OTO AOU-
TPO. YIAp)el HEYGAOG KivOUVOG NAEKTPOTTANEIOG KOl TIPETTEI VO TTPOCEXOUUE
OAU. lpiv a1’ OAa GAor o1 SIAKOTITEG TTPETTEl VO AEITOUPYOUV HE E§WTEPIKO
EAeyxo. HAEKTPIKEG OePUBGOTPEG HE YUUVA KaAWSIo ammoyopevovTal. To AouTpo
bev eiva 0 katadAAnAog xWpPog yIa va GKOUEI KAVEIG LOVOIK 1} YIO VO TTXPAKO-
AouvBer TnAedpaan).

To VEUPIKG OUOTNHO TOL CWUATOG AEITOVPYEI e NAEKTPIOUC. Or UUEG EAEY-
XOVTQI OTTO NAEKTPIKG UNVOUATA, TTOU ATTOOTEAAEI O EYKEPOAAOG 1] TO VEUPIKA
KUTTOpa. ‘OTAV TO NAEKTPIKG PEVUA UTTE OTO OWUA, UTTOPE VA UTTEPKOADIE
TO VEUPIKG OTUOTO, L€ ATOTEAEOUO va XaBel 0 EAeyxog Twv pudv. AuTo on-
HaiVel OT1 ivail TIBAVOV VO UnV LTTOPEITE VOl APHOETE EVA NAEKTPOPOPO KOAW-
610 oV akovuToATE. To OWHA OOG B TPELEI XWPIG VA UTTOPEITE VA TO EAEY-
SeTe, kau mMOavOy e Ba umopeiTe va piAnoere. ‘OAa AUTA PTTOPOUY VA CUU-
BoUv akSpa Kol Ue PEUUO GEKATTEVTE EKATOOTA TOL Ampere.

EGv n évraon Tov pebuaTog eival HeyaAUTePn, eivail SuVATOV va TTAPOUOIO-
OTOUV EYKAUUOTA 1) TAVOPAKWOr eEXITIOG TWV OEPUIKWV ATTOTEAECUGTWV
TOU PEVHATOG. O ONUAVTIKOG, OUWS, Kivouvog givarl o Kivduvog SIoKOTTTG TNG
Kapdiakrg Aeitovpyiag. H kapdid, 6TTwe k&Be GAAOG LUG, EAEyYETOI QTTO VEUPI-
KEG NAEKTPIKEG WONOEIG. EQv o1 wBNoeI§ AUTEG ETIKAAVPOOUV ATTO NAEKTPIKO
00K, &ival TOAVOV VOl OTOUATIIOE! VO AEITOUPYEN ) KOPSIG Kau var unv eivar 6u-
varrj n avarvorj. O 6AvaToG ETEPXETAI O€ TTOAU OUVTOLO XPOVIKO S1GoTnuaL.
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3.15 XTorxeia NAEKTPIKIG OVOKEVNG

K&Be ouokeur] KaTavaAwang NAEKTPIKAG 10X00G PEPEI YPOUHPEVD TTAVWD TNG
dVo oToryeia. To éva avapEépeTal oe TGO Kal ekppdleTal o Volt, To GAAo ava-
@épeTan o€ 10XV kal ekppaleTar oe Watt. Ta oToixeia auTé Tar 6ivel 0 KATAOKEL-
A0TAG KOI OVOIPEPOVTOI O€ OUVORKESG KAVOVIKAG AeIToupyiaig TNG ouokevng. H
QAVOYPOQOPEVH TAOT OVOPGLETAI TAON KAVOVIKIG AEITOUPYIOG Kol eival n TGon
HE TNV oTrola TPETTEl VO TPOPOOOTNOET 1) GUOKELI, YIX VO AEITOUPYEI KAVOVIKG.
Av 1| ouoKeLT] TPOPOSOTNOET pe TGO HIKPOTEPN QTS TNV KAVOVIKH, B UTTOAEI-
Toupyel. AUTS anpaivel 4TI o1 aTTodB0EIg TNG O Ba eival O AVOPEVOPEVES. AV TpO-
@odoTnOel pe TGoN PEYOADTEPN OTTS TNV KAVOVIKY, LTTAPXEI COPAPSS KivOLVOog
KaTaoTpo@r|S. H avaypoagpdpevn 10X0G ovOpGLeTal 10YUG KAVOVIKIG AgIToupyiog
KOl EKPPGCel TNV 10XV TTOL B0 KATAVOAMVEI I GUOKELH, OV TPOPOdOTNOE( He TNV
TAOT KAVOVIKAG AEITOLPYIOS.

Av, YIO TTOPGOEIYHO, O€ Hi KAVOVIKF) AGUTTO TTUPGKTWONS SeiTe va avoryp&-
govTal Ta oToixeior 220V, 75W, Ba KaTaA&BeTe 6TI, Yo va AEITOUPYROEL )
AGptra oe oLVOIKES TTAPOUS aTTédooNg, TTPETTEl Vo TPoPodoTNBEl aTrd TAON
220V. ZTnv TepimTmon auTh N 10X0G oL Ba “kaTavaAdvel” n Adptra Bo eival
75W, Tp&ypa TTou Onpaivel 6T1 o€ KGBe HeLTEPSAETITO B KATAVOADVEI NAEKTPI-
K evépyela 75 J.

lNopartripnon

Av yvwpiCeTe T OTOIYEIX KAVOVIKIG AEITOUPYIOG UIOG OUOKELHG V,
UTTOAOYIOETE KO TNV EVTAON TOU PEVHOTOG KAVOVIKIG AEITOUPYIOG Ko TNV avTioTAON TNG
OUOKEUIG OTIG KAVOVIKEG OUVOHKEG AEITOUPYIOG (EGV TTPOKEITAI YIX ATTAC (WHIKG KATAVOAWTT)).

"ETOl, OTO TTPONYOUUEVO TTOPGOEIYHUA 1 EVTAON TOL PEUUOATOG KAVOVIKAG A&IToupyiog 6o
eivar 1, =P V., =75/220 = 0,34 A. MTTOpOULE QKOO VO UTTOAOYIOOUUE KO TNV QVTIOTOOT)

av

TIG OUOKEUNG O€ OUVOIKESG KAVOVIKIG AeIToupyiag arré T oxéon R=V/I=220/0,34 = 650Q2.

kai P, , UTTOpEITE VOt

2TOV TIVOKO QAiVOVTOI TO KAVOVIK& OTOIXEIO AEITOUPYIOG YION HEPIKEG
OUOKEVEG KaBNUEPIVAS XPAoNsS.).O1 TIPS 10X00G Kal TAONG TTOL AVAEQEPOVTA
ot 6e0TEPN KAl OTNV TPITN OTHAN, AVOYPGPOVTaIl TTAV®W OTIG OLUOKEVES. O1 TIPES
TIOUL AVOPEPOVTAI OTNV TETAPTN KAl TEPTITH OTAAN €XOUV LTTOAOYIOTE QTG TIG
TIPEG TwV OVO TTPONYOUHEVWY OTNADV.

Na mapatnprioete 6T1, pe e€aipeon Tov NAEKTPOVIKS LTTOAOYIOTH, YIO OAG
Ta GAAa Opyava n Kavovikf Tdon AsiTovpyiag eivar 220V. AuTté, BEPaia, dev
ptropel va givan Tuxaio. Ze auTé To onpeio Ba eravéABovpe apydTepa, 6Tav
Ba e€eTGoOLPE TOV TPOTTO KATAVOHPAS TNG NAEKTPIKAG 10X0V0G 0TOUG S1dPo-
POUG KATAVOAWTESG.
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IMINAKAX
Zuokevn loxug Tdon ‘Evraon | AvrioTaon
(kw) (v) (A) (9)
MeydAn 1005
2UO0WPEVTHS BEPUOTNTOG 2,0 220 8,7 26,0
HAekTpiknA kovlivor 14,0 220 61,0 0,24
D®o0UpPVOG PIKPOKUPBETWY 0,65 220 2,8 82,0
HAekTpIKkr) BeppdoTpa 3,0 220 13,0 18,0
Méon 1ox0g
HAekTpIKn BeppdoTpa 1,0 220 4,3 53,0
HAekTpIKG prrpiki 2,0 220 8,7 26,0
ITEYVOTAHPOG HOAAIGY 1,0 220 4,3 53,0
TooTiépa 0,9 220 3,9 59,0
HAekTpIké oidepo 1,0 220 4,3 53,0
HAekTpIKG TPLTTGVI 0,3 220 1,3 177,0
XopnAr 10x05
HAekTpiké Yuyeio 0,120 220 0,50 460,0
AapTrTipag 0,060 220 0,30 767,0
0,020 220 0,09 2560,0
KaoeTépwvo 0,012 220 0,05 4600,0
YTroAoyloThS 0,005 6 0,08 75,0

ApaoTtnpioTnra
H dpaotnpiotnTa avth va yiver oTig 12 1o peonuépl. Now KATaypapeTe TNV

10U TWV NAEKTPIKWV CUOKELWV TTOU &ivail O€ AeiTovpyia auTr T oTiyur]. No

vmoAoyioeTe TNV OAIkr] 10U TToU KaTavoaAwvete. Na Bpeite vav mpoo@aTo

Aoyapiaoud TnG AEH kou va Siafdoete Tnv Tiun Tou 1 kWh tou xpediver n AEH.

1. Na uoAoyioeTe TO KGOTOG AEITOVPYIOG TWV TTAPATTAVW OVOKEVLWY YIO Uitk
wpa.

2. Na utroAoyioETE TO KOOTOG TAUTOXPOVNG AEITOUPYIOG CAWV TWV NAEKTPI-
KWV OUOKEVWV TTOV EXETE OTO OTIITI OOG YIO XPOVIKG SIGOTNHO EVOG UNVOG.
Not kaveTe AOYIKEG UTTOBEOEIG YIO TO XPOVO AEITOVPYIOG TWV OPYAVWV.

MPOXZOXH : Na KaToypaWeTe TIG TIUEG TWV UEYEOWV KAVOVIKIG AgIToupyiog

TWYV CUOKEVWV, OTAV OI OUOKEVEG Eival EKTOG AeIToUPYioG. EGv bev To KAVETE

QUTO, LTTAPXEI KIVOUVOG ATUXIHATOG.

Mapaderypa 1

AGUTTOl TTUPGKTWONG €XEl YPOUPEVD TTGV® TNG Ta oToIxeiax 220Volt, 75W.

1. Tionpaivouyv oUTA TG OTOIXEIDK;

2. Noa vmrodoyioeTe TNV €vTaon Tou PEUPOTOS KOAVOVIKAG AEITOLPYIOG Tng
AGUTIOG KOl TNV GVTIOTOOT TOL GUPHATOS TNG OTIS CLVOIKES AgITOLPYIOG
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3. Na vtroloyioeTe TO BEPUIKG OUVTEAEOTI] QVTIOTOONG TOU CUPHATOG TNG
Adptras. H Bgppokpaacia kavovikig Aeitoupyiog Tng AGuTag eival 6 = 2000

°C kai N OVTIOTOON TOL CUPHATOS “ev YPuxpd” eivon 10 POPES PIKPSTEPN
OTT6 TNV QVTIOTAOT TOL KATG TN AEITOLPYIX TOU.

Avon

1. H évéeién 220V onuaivel oTi, yia va AeITOLPYOEl KAVOVIKA O AQUTITIPOG,
mPETTEl va TpopodoTnOEr ue Taon 220V. H évéeién 75W onuaiver ot av
TPOPOOOTNOEI Le TNV KAvVoVIKr] TAoN Aeirovpyiag Twv 220V, Ba KATAVOAW-
vel 1ox0 75W.

2. H évraon Tou peBUATOG KAVOVIKIG AEITOUPYIOGOO UTTOAOYIOTEL UE XPrOIUO-
moinon Tou vopou Tov Ohm amo Ta U0 TPONYOUUEVA OTOIXEION KAVOVIKIG
Aerrovpyioag. |, =P/ 1=75/ 220 = 0,34A.

H avriotaon Touv oUppartog Tov Aautrmpa eivai R =V, /1,
=6470Q).

3. Am6 1) oxéon R, = R, (1+a6) éyovue 10R,=R, (1 + ab) kar a6 = 9. A6
autAv éoupe a = 1/6 = 9/2000 °C = 4,5 x 10” °C’

=220/0,34

3.16 XTtoryeia nAekTPIKAS TIMYHS

Eidape otnv mrapdypago (3.2) 6Ti o1 NAeKTPIKESG TINYEG eivan vePYNTIKA OTOI-
XEIQ, TO OTTOIO PETATPETTOUY EVEPYEIG KATTOIOG HOPPNS O NAEKTPIKI| EVEPYEIQL.
Exel avopépbnkav 00 £i6n NAEKTPIKAOV TINY®V.

A. HAekTpoxnHIKES TINYES

Y& aUTEG €XOUHE HETOTPOTIH XNMIKAS EVEPYEIOG Ot NAEKTPIKY EVEPYEIQ.
AlakpivovTal og NAEKTPIKA OTOIYEIO KOl O€ OUOOWPEVTEG (PTTATAPIES). Tar NAek-
TPIK& OTOIXEIO GTAV £EAVTAOOULV TNV OTTOBNKEVHEVN EVEPYEIQ,, Efval GXPNOTO KAl
avTikaBioTavtal. Ol CLOOWPEVTEG ETTAVAPOPTICOVTAI.

B. FevwiTpieg

X QUTEG EXOVHE HETOTPOTTH PNXOVIKAG EVEPYEING O€ NAEKTPIKN

Ké&Be nAektpiki Tnyr|, ave{apTnTa amé To €idog TNg, YapokTnpileTal atrd d0o
HEYEDN, Tar OTTOIN KOTG KATTOI0 TPOTIO OTOTEAOUV TQ OTOIXEIX TAUTOTNTOS TNG
mmynis.To éva amé autd TPoodiopiCel T duUVATATNTA TTAPAYWYNS NAEKTPIKIAS
evépyelog Kal ovopdleTal nAektpeyeptikr) duvoun E (HEA) Tng tmyrs. To GAAo
EKPPGEEl TNV WUIKA OVTIOTAON TNG TINYAS KOl OVOUGLETAI ECWTEPIKI] QVTIOTOON I
™S TNyAs.

A. HAekTpeyepTiki S6vapn E

2TO €IKOVQ 22 £XOUPE €Va OTTAG KUOKAWUG, TTOU OTTOTEAEITOI AT pict NAEKTPI-
KA TTNyR Kol a1ré évav avTioT&Tn ge avTioToon R. ‘OTav kAeicovpe To SIGKOTITN,
atré To KOKAWpO TTePVE pebpa évTaong |. XTo KOKAwpa €xel oxediaoTel n (ovpPa-
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TIKA) QOPG TOL PEVHATOG. OO LTTOBETOLE R 1

OTI 0TO KOKAWHO KIVOOVTOI UTTODETIKG BETIKG /S ¢

popTia  (avTS, GAAwOTE, Onpaiver n

ovpBaTIKA POoP&). ?
MopaTtnpolpe 6Tl Ta BETIKG popTio: KIvoU- +

VTOI HEOQ TNV TIYH o116 TO XOUNAS Suvorp- ]

K6 (opvnTIKGS TTOAOG) TTPOS TO LYPNAS Suvorpi- E r

KG (BeTIk6g T6A0G). Exoupe Trel 6T OeTIKG

OpTia KIVOOVTOI QUTOHOTO OT6  LPNAG

SLUVaIKG TTPOg XOpNAG Kon 6T oTnVv Kivnor

TOUG QUTH OTTOdIOLY evEpYela. TNV TEPITITWON TNG TMYAS TTOPATNPOVHE OTI

avayKalovTal vor KIvijfolv PEoOr amré aUTHV, QvTIBETA OTd TO KQAVOVIKG. AUTG

onpaivel 6T 1 YA TPETTEI VO TOUG TIPOOPEPEI EVEPYEID (GTTG aKPIPWS Yo var

ONKWOOLHE PIG TIETPA TG TO €60iPOS, TTPETTEN VO TNG TIPOOPEPOVHE EVEPYEIQ).
AgG UTTOBE0OUHE OTI HEOO OE KATTOI0 XPOVIKG SIGOTNHO SIOKIVEITON OTT6 TOvV

APVNTIKG TTPOG TO BETIKG TTEAO TNG TTNYS TTOOSTNTA POPTIOL (. AG OVOPGCOUE

W Tnv evépyelo TTOL TIPOCEQEPE N TINYF) OTO POPTIO q YI' AUTH TNV PETAKIVNON.

Eix. 22

Ovopuadoupue nAektpeyeptiki) Svvapn E tng mnyrig To oTabepd mnAiko g evép-
yeiag W, 1Tou TTPOCEPEPE n TTNYr) O€ POPTIO q YIA TI HETAPOPA TOUL QTG TOV
QPVNTIKG TTPOG TO BETIKG TTOAO LIE TO POPTIO q.

\\4

E= q (3.27)

>1n oxéon (3.27 ) og diaip€oovpe apIBPNTH KOI TTAPOVOHCOTI HE TO XPOVIKO
diGoTnHa t, TTOL XPEIGOTNKE YIX TN dIAKIVNON TOU POPTIOL ( AVAHECO OTOUG
méAoug TNg TNYAS. O €XoupE:
W/t
E= /-
q/t
O 101106 (3.28) pag emITPETTEI VO 6OCTOLHE Kol Evav GAAo TpSTTo 0pIGHOL TNG
HEA E.

=$ (3.28)

H nAextpeyepTikn) 6Uvoun E piag nyng eival o otabepd TnAKo NG NAEKTPIKAG
10YU0G TTOU TTOPEXEL 1) TINYI) KOI TNG QVTIOTOIXNG TIUNAG TNG EVTOONG TOU PEVUATOG.

E=$ (3.29)

A6 Toug TOTIOULG (3.27) Ko (3.29) TpokUTITEl 6TI N Hovéda Tng HEA oTo Sl
eiva :
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Ag TroUpE 6T1 £XOUpE pIx TIMYA PE NAeKkTPeyepTIKA dUvapun 2 Volt. Ti onpaivel
auTo; Znpaivel 6TI N TNYH auTH TPETEl va doel evépyela 2 Joule oe kGBe
Coulomb 8eTiko0 opTiov TToL peTOKIVE ATTG TOV APVNTIKG TTEAO TTPOG TO OETIKG
6A0.

Maparnprjoeig

1. H HEA piog mnyng eivar BaBuwTo péyebog, omws, GAAWOTE, aVaUEVETAI WG
1mnAiko 600 BabuwTtv peyebv. MNap’ 6Aa autd ToAAEG popég T ovuBoAi-
Coupe pe éva HIKPO BeAdkn TTAVW atrd TNV TNyrj, Tou €Yl TTAVTOTE POPA AT
TOV QPVNTIKG TTOAO TTPOG TO BeTIKO. H €vvoia Tou BéAoug eivar oT1 Tpoodiopi-
Cer I Qopd TOu PeUUATOG TTOL Bt dnuIOVPYOUOE 1 TNYH O€ €va KUKAWLQ,
&Qv fTav uovn TngG.

2. Mn oag ermpedoer n Aéén “Svvoun” otnv ovopaoia Tov peyéBoug E. Eivar pave-
PO OTI TO LEyeOOG QUTO bev Exel KOO OXEDN HE T YVWOTH 0aG SUvOpn.

3. Na mpooé&ete 611 oTOUG OPIOUOUG TNG E Xpnoiuotroiibnke n ékppaorn “ora-
Bepo mnAiko”. AUTG onpaiver 0TI To PEyeBog E eivar xapakTnpIoTIKO TnG TINyrS
kou bev e§apraran oUTe amo v évraon | (1 Tnv evépyeia W) ovTte amd v
évraon I (1 To popTio q), Tou diappéel Eva KUKAwpa. AnAaédr, av drrAaoia-
oTel 1j évTaon Tov PeBUATOG, B SITTAACIOOTEL KO 1) NAEKTPIKT) 10XUG, (DOTE TO
TNAIKO TOUG VO TTAPAUEVEI OTAOEPD.

B. EowTepikr] avTioTOON

KéBe nAekTpikn TNy ammoTeAeiTal amé LAIKG péoa atré To oTToia Ba TTEPAOEl
TO NAEKTPIKG pebpa. M'vwpiCoupe 6Ti n BAN TTapovaiGlel avTioTaon 0TO TTEPOOUA
TOU NAeKTPIKOU pevpaTos. To id10 ouvpPaivel pe k&Oe nAekTpikr Y. H wpikA
avTtioToon k&Oe TNyRs, Adyw Tng doprg TNnG, ovop&eTol EOWTEPIKH AVTIOTOOT I
™ TNyRs. QaiveTar Tap&Eevo yia piot NAEKTPIKA TIYr| To 6TI eival evepynTIKG
OTOIXEID, TTOU TTAPAGYEl NAEKTPIKN EVEPYEIQ, KOl TALTOXPOVA VOl TTOBNTIKS OTOI-
XEl0 PE WHIKI AVTIOTOOT), TTOL PETOTPETTEI NAEKTPIKI EVEPYEIX OE BepUSTNTA. TO
OUPTTEPOOUA EIVAI OTI OV XPNOIPOTIOINOETE I NAEKTPIKE TIMYT, YIO V& TPo@odo-
THOETE éva GANO OTOIXEIO pE NAEKTPIKY eVEPYEIQ, &g Ba pTopéoeTe va aloTrolr-
OETE TO OUVOAO TNG EVEPYEIGG TTOL TrAPAYEL N TTNYH OAAG PHOVO eKEVO TO HEPOS
TNG TTOL TrEPIOTEVEI, AV TG TI) GUVOAIKH| EVEPYEIX OIPAIPECETE EKEIVI TTOU OTO
E0WTEPIKG TNG HETATPETTETAI O BepUSTNTA §ATIOG TNG ETWTEPIKAG WHIKAG TNG
avTioTaong r. Eivar goavepd, Aoimrdy, 611 av B€Aovpe N Ty va omrodidel oe GAAa
oToIXElO 600 YIVETOI HEYOAUTEPO TTOCOOTS OTG TNV NAEKTPIKI] EVEPYEIQ TTOU
TTOPAYEL, TIPETTEI I EOWTEPIKH TNG AVTIOTAON VA €ival 600 TO dUVATEV HIKPOTE-
pn. Mepikég popég TpaypaTotroleiTal pia “agaipeon”, ko dexdpaoTte OTI pia
YN Sev €xel eowTepIKN avTioTaOr. AUTS YiVETaOI, KUPIWG, YIO Vo ATTAOTTOINB0VY
Ol UTTOAOYIOHOL. TNV TEPITITWON AUTH 1] TINYI XOPAKTNPICETAl WG I6AVIKT].
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3.17 Nopog Tov Ohm o¢ KA£10TO KUKAWpQ

Eva a6 Tar faoiké {NTOOHEVO OTO NAEKTPIKG KUKADHOTO EVAI N YVOOT TV
PEVHATWY TTOU SIAPPEOLV TA BIGPOPA TUAHATA KO O LTTOAOYIOUGS TNG TGONS
OTO GKPO TV SIGPOPWY OTOIXEIWV TOL KUKADPOTOS. Mevikd, To B€pa eival TTo-
AGTTAOKO Kol XpeIGLOVTOl TTIPOXWPNHEVES YVWOEIG NAEKTPIOHOV. TNV TEPITITWOTN
ATTADV KUKAWUETWV PTTOPOVHE VO TO AVTIHETWTTIOOVHE HE TIG BAOIKEG YVWDOEIG
IOV SIGOETOVE.

ZTnVv €Ik6va 23 @aiveTal Pt NAEKTPIKN TN,
TTOU TPOPOOOTEl Evav avTIOTATN avTioTaons R.
H HEA Tng mnyns eivan E kai n eowTepiki Tng
avTioToon r. A

Oa TpooTaBCOOVHE VO LTTOAOYITOUHE TNV
évTaon TOU PEVHATOS, XPNOIHOTTOINOVTOG TNV
apxn diatpnong Tng evépyeiag. O Tapdywy o
0TT00G TTAPEXEI EVEPYEIX OTO KUKAWUO €ivai n
myn- H evépyeia ou mopéxel o€ Xpoviko Sid-
oTnHa t givan :

W mmnyis = Elt (3.30) Mpoayparik Ty

H nAekTpiki] evépyela Tnv omroiar B0 KATAVA-

ADOEl 0 QVTIOTATNG KOl B0 TNV PHETATPEPE! O
BePPOTNTA OTO B10 XPOVIKS SiGoTNHA ivai:
WR =Rt (3.31)

XT0 510 XpOVIKG dIGOTNPA B KATOVOADCEI NAEKTPIKN EVEPYEIX Kal 1 id1a N
YR, ASYWw TNG E0WTEPIKAG TNG QVTIOTAONS KOl B Tr HETATPEWPEI O BEPUSTN-
TO:

Eik. 23

Wr=1Irt (3.32)
Etreibr mpogpavag :
Wmyns = Wy + W,
TTPOKOTITEL:
Elt = I* Rt + I’ rt
A6 TnVv TeAevTaiar £XOUHE TENKG:

E=IR+r) (3.33)

H oxéon (3.33) amoTteAel Tov vopo Tov Ohm yia éva amAS KOKAWH, TToU Tre-
piéxel pio Tnyn Kai pia avriotoon. MNMoAAég popég n oxéon (3.33) yp&gpeTar Avpé-
v wg TPog |

-
R+r

(3.34)

2TV TEPITTWON TTOL TO KUKAWHO TrEPIAAPBAVEL TTEPIOTETEPOUS GTIO Eva
avTIoTATES 1 0x€on (3.34) ypApeTau:
E
1=

R—S-I-I’ (3.35)

61OV R 5 1 10080VOIPN OVTIOTOON VTGV TWV AVTIOTOT®V.
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3.18 MMoAikn Taon mynQs

370 KOKAWPQX TNG EIKOVOG 24 / A
€xovpe TAAI pia NAeKTPIKA TN { \ f

pe oTorxeia E kai r, rou Tpogodo-
Tel évav avTioTdTn avrioToong R. ~
>T0 KOKAWHO €xel TOTTOBETNOEl O /
ocIpd £va OPTTEPOHETPO, TTOV HE- —~ l> ()
TP& TNV €vTaon TOU PEVHATOSG. W

Ve
‘Exovpe akOpa XPNOIHOTTOINOEI Viro)
Tpia BOATOPETPO, TTOU TG €XOUVHE 1
ouvdéoel 0TOLG TTGAOLG TNG TTN-
, ) , e
YAS, OTA GKPO TOL AVTIOTATH KO £ . v

OTa GKPa TOL SIAKGTITN 6. YTTOBE- :
TOLHE 6TI T& KOADSIA GHVEEDNS

€youv pndevik avtioToorn. Mnbde- Eik. 24

VIKI] OQVTIOTOON UTTOBETOVE, ETTI-

ong, OTI €X&l KOl TO APTTEPSHETPO. MNa Ta Tpiat BOATOPETPA LTTOBETOVHE GTI £XOLV
“&rrelpn” avTioToon (WOTE va pn diappéovTtal atéd peUpo).

To BoAT6peTpo Tov givanl ouvdedepévo oToLg TTGAOLG TNG TINYAS HETPG TN
dlagpopd duvapikob Twv TéAwv TNG. AuTr 1 S10PopPG SLVAPIKOD OVOPGLETOI TTO-
Aikij Taon tng nyRs. O oT1éxos pag eivarl va kataA§ouvpe oe pia e€iowarn, pe T
BorBeia Tng otroiag Ba uTTOAOYICoUpE TNV TTOAIK) TGO TNG TTNYAS.

H oxéon (3.33) ypdepeTai :

E=IR+1Ir (3.36)

O BeTIKGG TTOAOG TNG TIMYNS KAl TO GKPO O TOL QVTIOTATH £X0LV TO B10 Suva-
HIKG (0ipol To kaAdSI0 Evadang Sev €xel avTioTaon Tov Ba dnpiovpyovoe diago-
p& duvapikoD). To id10 10X0el kal yIot TOV apvnTIKG TT6A0 TNG TNYAS K1 YIA TO
GKkpo P Tou avTIOTAETN. AUTS onpaivel 6TI 1 TTOAIKF] T&ON TNG TNYAS 1I000TOI HE
TNV TGON Vg 0TO GKPO TOL OVTIOTGTN. H TGON 0Tar GKPa TOL AVTIOTATN €ival

(oOpgpwva pe To vépo Tou Ohm) :

Vs = IR

ASyw Tng TeAevTaiag, n e§iowan (3.36) ypagpeTai :

E=V_, +Ir (3.37)
émou V _, n oAk Téon Tng TynAs.

Av Abooupe Tnv €€. (3.37) wg TTPOg TNV TOAIKA T&OT), Ba €XOUpE:

V_,=E-r (3.38)
Maparnprjoeig

1. Av n mmyn 6¢€ dloppéeTar oo pebua (S10KGTITNG AvoIXTOG, oTroTE 1=0), 1 €v-
6e1€n Touv autrepdueTpou Ba fTav undév. H évéeiln, ouwg, Touv BoATouETPOL
Ba fjTav akpifdg fon pe Tnv HEA Tng mmyng. Ao auTo 1o yeyovog ekivivrag
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utopoUuEe va Tolue OT1 ) HEA TG mnyrig 1000Tai pe Ty mOAIK} TAOI TNG O€
QVOIKTO KUKAWUO

2. Av n mmyn ftav 1avikrj (eowTepikr) avtiotaon r=0), TAAi ) ToAikrj TAON NG
Ba fjTav ion pe undév.

H oxéon (3.38) pag Aéel kKGTI TTOAD ONPOAVTIKG : 1) TTOAIKA TGO piog TyRS dev
eivon oToBEPS XOPOKTNPIOTIKG HEYEBOS TNG TTNYAS. AUTGS eivon EHKOAO VO KATO-
vonoei, av peAetioovpe Tn oxéon (3.38), COPPWVA pE TNV OTTOIO 1] TTOAIKY) TGO
TNG TNYNS eEapTETAI TS TNV £vTaon Tov peUHATOS |, TToL diappEel TO KOKAWHAL.
AT TNV GAAN TAeLpG N oxéon (3.33) Hag Aéel 6TI 1) EVTOOT TOL PEVPOTOS EEXPTG-
TOl AT TNV 10000VAN OVTIOTAON TWV OVTIOTATOV TOU £MTEPIKOD KUKADHOATOG
Kol HGAIoTO 6TI 600 aUTH AVEGVETAI TOOO 1) EVTOIOT TOU PEVPATOSG HEIDVETOI, HE
amoTéAeopa va avGveTal n Mokl Téon NG YRS, 6TTws QaiveTal atrd Tr e&i-
owar. (3.38). AvTiBeTa, av ) 10060VOpnN avVTIOTOON TWV £EWTEPIKAV AVTIOTATOV
HEIDVETO, 1 EVTOOT TOL PEVPOTOG B AVEGVETA, PE ATTOTEAECHO VO HEIDVETO 1)
TTOAIKA T&ON TNG TMYAS, OTTWS PaiveTon o6 Tnv idia e€ioworn (38)

2ZKEDTEITE
Ta otoryeia piag mnyng eivar E, r. ~
Evddvoupe Toug TOAoUG TNG TN)- _/
YNNG HE QywyO AONUAVTNG QVTI- "Q“
oTaAONG, OTTWG PAIVETAI OTO | ()
amévavti oxrfjua. oieg Ba eivair | P
o1 evOEei§eIg Twv opyavwv: -

Mapaderypa 9
Mnyn pe otoixeia E = 20Volt kai r = 20 ouvdéeTal ge QvVTIOTATN, TTOU £XEI
avtioTaon R = 18Q. Na vtrohoyioeTe:
Tnv évroon Tou PEGHATOG TTOL SIGPPEEI TO KOKAWHO.
Tnv Tdon oTa GKPa TOL AVTIOTATT).
Tnv ToAIkr) Téon TNG TNYAS. T TTAPATNPEITE;
Tnv nAekTpIKA 10X0 TNG TINYAS.
Tn Beppikr] 10XV TTOL SaTTAVETO CTNV TINYI.
Tn Beppikr] 10¥0 TTOL SATTAVATAI OTOV AVTIOTAT.

@SN =

Avon
1. H évraon Tou pebUATOG TTOUL SIAPPEE! TO KU- i—
KAwpa 6a vToAoyIOTEl OTTG TN OXE0T :

I= Ry Me avrikardoraon éxoupe: |
20

18 +2

||
= =1A R
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2. H 1don ota dkpa Tou avTioTdTn 6a LTTOAOYIOTEl ATTO TOV Voo Tou Ohm
Vi = IR=1Ax18Q = 18V

3. H moAiki) Taon 1nG mnyrig 6a vmroAoyiotel amd ) oxéon.V ., = E -Ir Me
avtikaraoToon éyovpe: V =20 -1 x 2 = 18V. [Naparnpovue Ot 1) moAI-
Krj T&ON TNG TNYNG 1I000TAI JE TNV TAON OTAX GKPA TOU QVTIOTATI), TTPAYHO
QVOLEVOLEVO, aPOU Ta KaAWSIor obvEeonG BewpoulvTal XWwpI§ avrioTaor).

4. H nAekTpIxn 100G NG 1NYriG 6a vroAoyiotel oo 1 oxéon: P = El. Me avTi-
KkardoTaon éxovue P= 20 x 1= 20W.

5. H 6eppikr 100G ov Sarravdran oty Tnyn eivou P, =I’r. Me avtikardoTaon
éxoupe P, = 1> x 2 =2W.

6. H Beppikn 10xUG TOL SaTravdTan aTov avrioTdTn eivar P, =I°R. Me avTikard-
otaon éxoupe : P, = I x 18 = 18W.

Mapaderypa 10
HAektpixA Ny pe otoixeia E = 100Volt kau r = 5Q TpoodoTei oe oeIp&
o600 avTioTATES pE TIPEG avTioTaong R, = 15Q kai R, = 30Q). Na vtroAoyioeTe:

1. Tnv évtaon Tov PeOPATOS TTOL SIAPPEEl TO KOKAWHA.
2. Tnv moAIKr) TGON TNG TNYAS.
3. Tig TGOEI§ OTA AKPO TWV OVTIOTATWY. TI TTAPATNPEITE ;
4. Tnv nAekTpIKA 10XV TNG TNYNS.
5. Tn Bgppikn 10X0 TToL darravaTal oTny TNYA..
6. Tnv 100 OV TTAPEXEI N TINYI] OTO LTTIOAOITIO KUKAWHX
7. Tig 10X0€G TTOL SATTAVAVTAI OTIG AVTIOTAOEIS. TI TTOPOTNPEITE.;
8. To mo000TS TNG NAEKTPIKAS 10XV0G TTOL TTAPEXEI ) TINYH OTO LTTGAOITTIO KU-
KAWUO.
Avon
1. H évraon Tou pebpartog Ba vroAoyioTel amd Tny e€fowon | = ﬁ
1 2
Me avTikaTdoTaon éxoupe : | = — 100 _
e 15+30+5 2A

2. H moAiki Tdon Tng mnyns
Ba vTToAoyIoTEl TS TN oxéon VoA = E - Ir
Me avTikaréoTaon €xouvpe: VITod = 100 - 2 x 5 = 90V.
3. O1 TAOEIG OTA GKPA TWV OVTIOTATAV eival Vi, =IR;, VW = 1R,

Me avTikatGoTaon €X0VpE @ Vg, =2x15=30V . \, =2x30 = 60V

MopaTtnpolpe 6TI TO AOPOICHA TWV TACTEWY TWV AVTIOTATWY IGOVTOI HE
TNV mOoAIKA T&ON ThS TTNYAS.
4. H nAekTpikrj 10X0§ TG TrNyng diveTon o6 Tn oxéon P, =El. Me avikoTa-
aTtaor éxoupe: Py =100 x 2 = 200W .
5. H 8eppikr 10x0g Tov Sarravdéran oty Ty SiveTan arré T oxéon P, =Ir
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Me avtikardoTaon éxouvue: Pr = 4 x 5 = 20W.

6. H 10xUG Tou TapéExel n Ny 0TO DTTGAOITTO KUKAWUA (G TNV A€ue “10XU
e§66ov” P, Oa eivar n 1apopd TNG NAEKTPIKAG 10XU0G TNG TINYrG Ko TG Ogp-
HIKAG 10X006 Tov bamravaron otny mnyrj. P = P, -P, = 200-20=180W
H 10xUg €§6600L TG TTNYriG PTTOPEl VO UTTOAOYIOTES KO QTG TN OX€on :
P =Vl

Mpayuatika P, =90x2=180W.

7. O1 10xUeg o damavdvTal oTiG 600 avTIoTAOEIG OivovTal aTro TIG OXEOEIG
Py = xR, P, =IxR,

Me avTtikatdoTtaon €xouvpue: Py, = 4 x 15 = 60W Py, = 4 x 30= 120W

lNoparnpovue 611 n 106G €§660UV TNG TNYHG 1I00UTAI UE TO GOPOIOUA TWV

10XOWV OV SATTAVWVTAI OTIG AVTIOTACEIG.

8. To ¢nToUuevo ToooaTo ( oL ovoudGeTal Kol “amédoan” TnG mnyrsg) 6a

R
. . . & . .

vtroAoyIoTel aTTo Tr) oxéon & = P Me avTIKaTAOTOON EXOUUE
A

— 180 _ gpo
=35 90%

MAPATQIH KAl META®OPA HAEKTPIKHX ENEPIEIAZ

21NV amévavTi EIKOVA Qai-
VETOI EVOl EPYOOTAOIO TTAPA-
YWY NAEKTPIKIG EVEPYEING
TTOU XPNOIUOTIOIEl WG TPWTN
UAn 1o KképPouvvo. Na maparn-
PHAOETE TNV TEPAOTIX TTOOOTNTA!
amo KApLOUVO TTOL PAIVETAI
oe mpWTo TAAVO. OI TEPAOTIEG
KOUIVASEG Xpnaoipevovy otnv Yién Touv aTpou, KabWs Byaiver Ao TNV Tovp-
uiva.

‘Orav kaiyeTal KAPLoLVO, ATTEAELOEPWVETAI EVEPYEIA. AUTH ) EVEPYEIX XPN)-
OIUOTIOIEITAI YIX TO SPOOCUOC VEPOU KOI OTN OUVEXEIX YIO TNV Avodo TnG Beppio-
Kpaoiog Tov aTuol. O TOAU BepLOG ATUOG £xel TTOAG LWWNAT TTrieon Kau odnyei-
TQI 0T TTTEPUYIA OTUOOTPOLIAOL, TOV OTToI0 avayKAGel va TepIoTPEPeTal. O
QTUOG, PEUYOVTAG OTTO TOV UOPOOTPOPIAO, EXEI HIKPOTEPN EVEPYEIQ KOI XONAC-
TEPN OepuOKPaaia, OxI GUWS T600 XaunAr, wote va {avayiver vepd. O oTpepo-
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HEVOG VOPOOTPAOPINOG HETABIOEI TTEPIOTPOPIKY] KivnON OTA TIMVial uEYGAWY nAgk-
TPOUOYVNTWY. KABWG Ta TTNVIOl TTEPIOTPEPOVTAI HEOO OE 10XUPA LUOYVNTIKA TTE-
6ia, dnuiovpyeitan vYPnAr TAoN, TOL TAPAYEl PEBUA, TO OTTOI0 TPOPOSOTEl TO
EBvIKO AIKTUO KOl OTr) OUVEXEIO LIETOPEPETAI OTTOV XPEIAGETA.

i - -I;’ Oeppds agépag
[
Katrvég kai [ I | % o
pnsian | f | . ,
Beppd aépiax I'. | | MNopyor Yo&ng
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gl
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