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KE®AAAIO 3

HAEKTPIKH ENEPTEIA

HAEKTPIKH ENEPFEIA KAl ZYIT'XPONH ZQH

KdBe pépa kAeivelg €va dlakdmmn yla va B€oelg oe Aettoupyia
éva Aaurrmpa, To padldgwvo 1 TNV TnAedpaon, xelpileocal €vav
avelkuotipa 1) BAEMelg va yupiGel kamolog to KAed( yia va apxi-
o€l va AEToUpYel N pINxavr) Tou QUTOKIVATOU. 2& KaBguld amd Tiq
TaPANdavw MEPUTTWOELG €va AVOIKTO NAEKTPIKO KUKAWHA UETATPE-
netalr oe KAeloto, ondte dEpxeTal amd autd NAEKTPLKO peUpa Tou
METaPEPEL evEpYeELa.

Amé OAeg TIG MOPPEG EVEPYELAG AUTH TIOU EMNPEACE TEPLOOO-
TEPO TO oUYXpPovo TMoNTIopd elval N nAekTpIkr evépyela. Ta omou-
daldTePa XAPAKTNPELOTIKA TNG NAEKTPIKNAG evépyelaq eivat n euko-
AN HETAQOPA TNG 0t PEYAAEG ATIOOTACELG KAl N HETATPOTN] NG
oe AN\eg POPPEG eVEPYELQG.

Ta peydha amobéuara tTng evépyelag mou utdpxouv otn ¢uon,
onwg otouq notapouq (duvaulkr) 1 ota Korrdopata Ayvitn (xnut-
Kr}), Bplokovtal ekatovtddeq xINOpeTpa pakpld and Tig nmoAelg. H
XPNOWSTTA Toug yla Ta aotikd Kévipa Kal Ta gpyootdola 6a
Atav apeAntéa av dev ritav duvatr n PETATPOm Kal n eUKOANn
MeTapopd autng Tng evépyelag. H petapopd NG NAEKTPIKAG
evépyelag eMTUYXAVETAL Je TO NAEKTPIKO pevpa Tou Slappéeel Eva
KAElOTO NAeKTPIKG KUKAwpa (eikéva 3.1). Eikéva 3.1

STIG NAEKTPIKEG OUOKEUEG (KATAVAAWTEG) N NASKTPIKY evépysia 1o nAektpd pedua Slappeet aywyols prikoug moMawv xiope-
HETATPEMETAL 08 AAEG MOPPES EVEPYELAG, OTIWG BEPWIKT], XMNUKT, oWV Kat yera(pépel v NAEKTOLKI] ;vépyeta and Toug Tomoug
HNXQVIKY, EVEPYELQ HAYVNTIKOU TIESou. AVAAOYQ LE T HOPQN evép-  TOPAYAYIS OTOUS Tomous Karavalwone
YEIOG OTNV Oroia YETATPEMETAL ] NAEKTPIKY] TA ATOTEAETUATA TOU
NAEKTPKOU pelpatog dlakpivovtal oe BepUIKA, XNMIKE, Hnxavikd,
PWTELWVA, HAYVNTIKA KA. Ze autd To kepAAalo Ba peletriooupe
Ta anoteAéopara Tou NAEKTPIKOU PeUuatog ot oUvOeoMm ME TIG
QVT{OTOLXEG EVEPYELOKEG UETATPOTIEG.

3 Oepuikd amoteAéopara

TOU NAEKTPIKOU pelpaToqg

KdBe ouokeur) ardé tnv orola dlEpXeTal NAEKTOIKG peuua Bgp-
uaiverat.

‘Otav évag kovég AT Pag TIUPAKTWOEWS AEITOUPYEL Yla apke-
T6 xpdévo Bepuaivetat. Av B€ooupe Oe Aettoupyia pia NAEKTPIKY

kougiva, tdéte n eotia NG Beppaivetal. Ot NAeKTPIKEG BePUATTPEG, Eiéva 3.2
oL kouliveg kaL oL Beppooipwveg Beppaivovral, otav amd Toug  Otav and TG nAeKTPIKES ouOKeues diépyetat NAEKTOKG pedjua,
avTIOTATEG TOUG SIEPXETAL NAEKTPIKG pelpa (sikdva 3.2). Beppaivovrat.
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Eikéva 3.3
000 xpdvo and 10 Aaumdkt SlEpxeTal NAEKTOKO peuja, Leta-
pépetat Bepudtnta and auté mpog To mepBaMov Tou.

Eikéva 3.4
TCéiug TCdouA (Joule, 1818-1889)
Ayyhog quatkdg, Cuborodg oto endyyeAua. AoxoArBnke ue
€DEUVEG TIOU apopoUCaY TNV EVEDYELA Kal TIG UETATPOMES THG.
Me ta nepipnua netoduard tou édetée ot oe Kabe petaBoA] n
oAk evépyela datnpeitat otabep.

Eikéva 3.5
Metpauarikn didragn yia ™ peAét tou pawouévou T(AoUA.

levikd, dtav amd évav avtiotdin JEPXETAL NAEKTPIKS pelua, N
Bepuokpacia Tou auEdvetal. To @awvdpevo autd To HEAETNOE
MPWTog 0 AyyAog QuOIkOg TCAoul (Joule), kat yU' autd ovoud-
Cetal «@aivépevo TTAoul». Mvwpifoupe OTL av&non Tng Bepuo-
kpaoiag tou avtiotdtn ouvdéetal pe auv&non tng Oepulkig Tou
evépyelag. EmmAéov étav n Bepuokpacia tou avtiotdtn yivetal
peyalUtepn amd n Beppokpacia tou TEPBAAMOVTOG TOU, eVEP-
vela (Beppdtnta) Ba petapépetal and TOV avrloTdtn oe autd
(elkéva 3.3). Av OAn n emumAéov (NAEKTPIKY]) EVEPYELQ PETAPEPE-
Tat oto mepRANov, TétE N Bepuokpacia Tou avtiotdtn dlatn-
peitat orabepr}. H evépyela dev napdyetatl and 1o undév. Meta-
Tpénetal and In Ha pop®ry otnv AAAn, €10l WOTE T OUVONIKN
noodtTd TG va datnpeital otabepn.

Ao mou mpogpxeTal n BepuUATNTA TTOU LUETAPEPETAL QO TOV QVTL-
otdtn oto rnepBdrrov;

Eidape mponyoUueva 4étl n Bepuikr) evépyela evdg avTloTdTn
au&dvetal, étav and autdv diEpxeTal NAeKTPkO pelua. Eivat pave-
PO OTL N MPOoEAEUON AUTNC TNG EVEPYELAG OUVIEETAL UE TNV EVEP-
YEla TIOU HETAPEPEL TO NAEKTPIKS pelua Tnv omoia ovoudoaue
NAEKTPIK evépyela. Zuprmepaivoupe Aotrdv 6Tl OTOV AVTIOTATN
NAEKTPIKA evEpyela PETATPETETAI O BepHIKN. Emopévwg n Bep-
HOTNTA TIOU HETAPEPETAI ATIO TOV AVTIOTATN OTO TEPIBAAAOV
TOU TIPOEPXETAI ATIO TNV NAEKTPIKH evépyela.

Meipauatikn HEAETN TOU QPalvousvou TZdaoun

Me tn Borbela Tou melpduatog Ba PEAETIOOUNE TOUG Tapdyo-
vteg and touqg ormoiouq e€aptdral n moodtnTta Tng BepudnTag
mou petagépetal and évav avilotdrn oto mepBdAov Tou. It
autd 1o Aéyo oe doxelo pe Bepuikd povwpéva TolXwuata Tpo-
oB€toupe vepd pdlag m. 2to vepd PubiCoupe avtiotdtn R ta
dkpa tou oroiou Ta ouvd€oupe He NAEKTPIKN TYR (eikdva 3.5).
K\elvoupe To dlakdmTn, omndte dnuioupyeital éva KAEIoTO KUKAW-
Ma Kal and Ttov avilotdrn SEpxeTal NAEKTPIKS pelua.

Apxikd n Beppokpacia tou avtiotdtn eivat on pe T Oegppo-
kpaoia Tou vepou. ‘Otav and tov avilotdrn SEPXETAL NAEKTPIKO
pelua, n Bepuokpacia Tou au&dvetal kat yivetat peyoAutepn and
N Beppokpacia Tou vepou. Téte Bepudtnta peTaPpEpeTal and Tov
avTiotdrn oto vepd Kal N Beppokpacia Tou auEdvetal.

Mw¢ uropodue va urnoAoyioouue tnv moodtnta ¢ OepudtnTag
TOU UETAQPEPETAL OTO VEPOD;

MNvwpiCoupe 6Tt n noodtnta Bepudmrag (Q) mou petapéperal
0’ éva OWUA Yla OPLOPEVO XPOVIKO dldotnua (t) ouvdgetal pe
MAla (m) Tou OWMATOG Kat Tn METABOAr Tng Bepuokpaciag Tou
(AB). MmopoUpe va uroAoyiooupe Tnv mapandvw moadtnta pe ™
BorBela tng e&lowong g Bepudouetpiag:

Q=c'm-A®

ériou ¢ =4.200

J
kg -°C (edk} BepudrTa Tou vepou), m n updla
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Tou vepoU oe kg kat AB n petaBolr] g Beppokpaciag Tou vepou
(°C). Tnv Avodo g Bepuokpaciag Tou vepoU TN UETPAME ME TN
BonBela evég BepudPETpOU. 2N OuvEXela Ba mpoomabricoupe va
Qnavtriooupe OTa MOPAKATW £PWTNHATA:

I. Me nowo tpdno oxetiletat n nmoodtnta BgPUOTNTAG TOU UETA-
@épetal and évav avriotdtn Ue TNV €vracn Tou PEUMNATOG TToU
oV dlappéEel;

AlaTnpwvTag To XPovikd dldomua At oTtabepd Kal XpnoLlorol-
wvtag ndvta tov B0 avrtiotdtn R kataypdgoupe TN UETABROAN
™G Oepuokpaociag (AB) Tou vepou yla JAPOPES TIHEG TNG EvIa-
ong Tou pevparog | mou dlappéel Tov avtiotdtn (mivakag 3.1A).
Tnv évtaon tou pelpatoqg | Tn pubuiCoupe pe Tn BorBela evdg
poooTdtn (eikdva 3.6). And Ta TEPAPATIKA dedopéva Tou Tpo-
KUTTTOUV JLAMIOTWVOUUE OTL:

‘Otav dimAactdloupe TNV évtaon Tou NAeKTplkoU peUuartog Tou
dlappéel Tov avtiotdatn (2°1), n moodnta tng Bepudnrag mou
pETaPEpeTal and autdv TeTpaniactdletal (4-Q=22-Q). Otav v
TpmAactdloupe (3°1), To MoodtnTa TNG OePUdTNTAG TIOU HETAPE-
petal evviaraotdetatl (9 Q=32-Q) K.0.K.

Juuniepaivoupe Aortdv 6t n moodmra g Bepudmrag (Q) mou
petapépetal and €vav avtlotdtn eivat avadloyn Tou TETPAYWVOU
NG €vtaong Tou nAekTplkoU pelpatog mou dlépxetal and autdv.

Il. Mweg petaBdAetal n moodtnta BePUOTNTAG TOU UETAPEPETAL
and évav avtiotdtn o€ ouvdptnon MUE Tnv avrioTacn tou, av
dlatnprioouue T0 XPOVo dIEAEUONG KAl TNV EvTaon TOU NAEKTPL-
KOU peuuatog otabepd;

MNw¢ uetaBdietrar n moodtnra OepuOTNTAG TTOU UETAPEQLETAL
ard évav avtiotdtn oe ouvdptnon UE TO XPOVO SLEAEUONS TOU
nAekTpikoU peuuatog and autdv, dtav SLatnPoUNE TNV &vtaon
TOU NAEKTPIKOU PEeUMATOG Kal TV avtiotaon otabepd;

XpnolomolwvTag avtlotdteg pe SlaPpOPETIKN TN avtiotaong 1
peTaBdAAovVTaG TO XPOVIKO SldoTnua Tng HETPNONG Kropolpe va
npayuatorotjooupe melpduata (eikéveg 3.7, 3.8). Kataypdgpoupe
™ MeTABOA] TG Oepuokpaciag Tou vepou (mivakag 3.1B kau
3.1MN). Ta mnepapatikd dedopéva Tou TPOKUTTOUV Hag odnyouv
oe duUo avrioTolxa ouumepdopara:

‘Otav o xpdvog diEAeuong Kal n €vraomn Tou nAekTplkol peu-
patog dwatnpouvtal otabepd, n nmoadtnta tng Bepudtnrag mou
petapépetal and évav avtiotdmn eivat avdhoyn ™G avriotaong
Tou (eéva 3.7, mivakag 3.1B).

e évav avTiotdmn he otabepry avriotaon kat étav n évraon
TOU NAeKTplkoU pelpatog Tou Tov dlappéel datnpeltal otabepn
n noodtrta Ing BepudTnTag TOU peTtapepetal and autov eival
avdhoyn Tou Xpovou BSlEAeUONG TOU NAEKTPIKOU PeUuaTog (elkd-
va 3.8, mivakag 3.1I).

(a) T At

Eikéva 3.6
Ortav and tov avtiotdm diépxetar nAektoikd peuua dimAdotag
UTA0NG UETAPEPETAL 0TO Vepd TeTpamAdola moodtnTa Hepuo-
mrag npokaAwvrag avtiotowxn au&non g Bepuokpaciag Tou.

Eixéva 3.7
And tov avtiotdmn dumAdotag avtiotaong, and tov onolo diép-
Xeta pedua dlag évraong ato dlo povikd didotnua, UeTape-
petat oto vepd dtmAdota moadtta  Bepudtnrag.

T, AL

Eixova 3.8
Ortav and tov aviiotdm OEpxeTal NAEKTOKO pedua otabepnc
évtaong yia dtmAdoto ypovikd dldotnua, To moad ™G BepudT-
ag nou petagépetat and tov avtiotdm oto vepd dtmhaotaleTal.



OYZIKH " TYMNAZIOY

NINAKAZ 3.1

3.1A 2TAGEPO R, At

‘Evraon pevpatog  MetaBolr Beppokpaciag
| A8
2| 4*NB

3.1B

AvrioTaon

R
2'R

2TAGEPO |, At 3.1r ZTAGEPO |, R

MeraBoAry Beppokpaciag Xpoviké didotnpa MeraBoAry Beppokpaciag
AB At A8
2'A0 2'At 2'A8

Beppiki] evépyeia

v

Evraon pelparog

Beppikn} evépyaia

L J

avrioTaon

b

Qeppikn evEpyEin

W)

Xpoévog

Eikéva 3.9

v

pagikés napaotdoelg g petaBoAig me Bepuikiiq evépyelag
avtiotdm oe ouvdptnoe e (a) v éviaon tou peduatog, (B)

mv avtiotaon kat (y) 1o xpovo diéAeuans Tou peluatos.

NOuoc¢ tou TZdoun

Av ouvoyiooupe Ta oupnepdopata Tou JlAPopPWoapE ard
OAeq TIQ MEIPAMATIKEG dPACTNEIOTNTEG TOU TEpLlypdyape, Kata-
Ayoupe o’ éva @uolkéd vOpo o omolog apxikd dlatunwbnke ard
Tov TCAouA Kat yU' autd ovopdotnke vopog Tou TTAOUA:

H petaBoAnl Tng OepHIKAG evépyelag &€vog avTioTdTn avri-
oraong R, otav andé autdv di€pxeTal NAEKTPIKO pelpa oTabe-
prig évraong | kai emopévwg n moodrtnTa TnG BeppdtnTag Q
ou peTa@éperal amdé autoév TPog To TeEPIBAANOV o€ XPOVIkS
didotnua t eivar:

a. avdloyn Tou TeETpaywvou Tng évraong | Tou nAekTpikoU peu-
HaTog ToU JdlappEéel TOV avTioTATn,

B. avdhoyn Tng avriotaong R Tou avtioTdarn,

y. avdhoyn Ttou Xpovou t S1EAeucng Tou NAEKTPIKOU PeUPATOG
amé Tov avTioTdTn.

Me mowa uabnuatikny oxéon ouvdéovral ta napandvw Quotkd
UEYEDN: BepudTNTA MOU UETAPEPETAL AT TOV QVTIOTATN OTO TEPL-
BdAMov (Q), €vtaon Tou NAEKTPIKOU PEUMATOG TOU OlappPEEL TOV
avtiotdtn (), avriotaon (R) kat xpdvog (t);

MNa va anavrijooupe 6a TEEMEL va OKEPTOUME TNV TIPOEAEUO
g napandvw noodtrag Bepudtntag. Eidape mponyoupévwg ot
auTr pogpxeTal and TNV NAEKTPLKA EVEPYELA TIOU HETAPEPOUV TA
nAekTPOVIO OTOV avTIoTATn N omoia oupgwva pe v 2.3 didetat
aré ™ oxéon:
=V q

En)\aKrleﬁ (3- 1 )

Av unoBéooupe OTL TENKA N NAEKTPIKN] EVEPYELQ UETAPEPETAL
ue Hop@r| BepudtnTag oto meptBAAov, Ba oxliel Q=Ezmowr Kal
AapBdvovtag undyn 1o vOuo Tou Qu Kal Tov oploud g évra-
ong Tou nAektplkoU peluartog n oxéon 3.1 petaoyxnuartifetal oe:

Q=("R):(I't) n Q=I1>"R"t (8.2
orou OAa ta pey€On petplolvtal oe povddeg tou S.l., dnAadn n
Beppdtnra Q oe J (TCAouN), n €vraon tou pelpatog | oe A, n
avtiotaon R oe Q kat o xpdévog t oe s. TV ekéva 3.9 mapou-
olddovtal ol YPAPIKEG MAPACTACELG TNG METABOANG TNG BEPUIKNG
EVEPYELQG OE OUVAPTNON e TOug mapdyovteg and Toug omoioug
eEaptdral.

Epunveia tou ¢aivouévou TZAouA

Mg Ba epunvevoouue T MeTABOAN ™G Bepuokpaciag evog
UETAAIKOU aywyoUu amd tov oroio dEpXETal NAEKTPIKG pedua; Me
oL UNXavioud n evéPyela ToU NAEKTPIKOU PEUUATOS TTOU SLEDXE-
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Tal and ToV aywyo UETATPEMETAL O BEPUIKT] KAl UETAPEPETAL OTO
repBarlov tou;

MNa va epunvelooupe to Pawvdpevo TTAoUA, Ba xpenotuoro]-
OOULE TNV €IKOVA TIOU €XOUlE JLapopPwael yia tn dour} TnG UANG
Kal elBIKATEPA YA TO UKPOKOOMO €vOG HETAAIKOU aywyou:

O peTalAikég aywyodg (yia napddetypa éva olpua arnd Xaikod)
aroteleltar and €va MAEypa WOVTwv XOAKOU TIOU KAVOUV HIKPEG
TaAQVTWOELG O Tuxaleg dleuBuvoelg yUpw and OUYKEKPLUEVES
B€oelg (dtaktn kivnon) (eikéva 3.10). Ta eAelBepa nAektpodvia
Tou METAMOU KivoUvtal Tuxaia mpog kdBe karteUBuvon oe OAn
v €ktaon Tou olUpparog. Katd tnv kivnor) toug aAAnAerudpoulv
ouxvd ue kdrotwa and ta vra.

H Beppokpaocia Tou PeTAANOU OXeTICeTAL e TNV KIVNTIKY evép-
vela kupiwg Twv Wvtwv tou, AOyw NG dTaktng kivnong Ttoug.
210 KePAhalo NG BepudTNTAg TN OUVOANK QUTH evépyela Tnv
ovoudoaue BepUIkn evépyela Tou PeTANMouU. ‘Ooo o évtovn eival
n drakmn kivnon twv Wvtwv, 1600 peyalutepn eival kat n Bep-
KA evépyela Kal n Bepuokpacia tou peTdAAou.

To NAEKTPIKO PeUMA CUVOEETAL E TNV TIPOCAVATOANIOUEVN Kivn-
on Twv nAekTpoviwv katd prkog Tou oupparog. ‘Otav ta dkpa Tou
oUpuaTog ouvdEovTal e TOUG TOAOUG NAEKTPLKAG TINYNAG, TOTE OTO
€0WTEPIKO TOU dnuuoupyeital NAekTpIkd edio mou aockel ota eAel-
Bepa nAekTpdvia NAEKTPIKEG duvdpelg. AUuTEG ol duvdapelg Ta ava-
YKAZouv, ektdg amd tnv draktn kivnor toug, va petaroriovral Kat
KATd PKog TOU oUPHATOG Kal eMIMAEOV TIPOKAAOUV Kal au&non g
KIWNTIKAG TOUG evEPYELQG.

KaBwg ta nAektpdvia kivouvtal, alnAemidpoulv pe kdrowa and
Ta vra tou mAéyuatog. Téte, onwg oupBaivel kat pe dUo Pnd-
AeQ TOU prAdPdou, éva PEPOG TNG KIVNTIKNG EVEPYELAG TWV NAe-
KTpoviwv petagéperal ota ovTta, Pe anoTéAeopa n Ataktn Kivn-
on (tahdvtwon) Twv Wvtwy va yivetar gviovotepn. Tautdxpova
ol duvdpelg Tou nAektplkol mediou TpokahoUv €K véou au&nom
™G TaxUmntag Twv eAelBepwv NAEKTPOVIWV Kal QvamAnpwvouv
NV anwAela g KIVNTIKAG Toug evépyelag. ‘Etol ouvohikd n dra-
KTn kivnon twv owpatdiwv Tou UAIKoU yivetal evtovdtepn. H Bep-
MK evépyela kal n Bepuokpacia tou au&dvovtal.

H au&non tng Bepuokpaciag Tou PETAMNOU 0e Ox€on He TN
Beppokpacia Tou MePIBANOVTOG TOU €XEL WG ATIOTEAECUA TN HETA-
Popd BepudTnTag amd To oUpUA TPOG TO TEPIRANOV Tou. Tn
BepudTNTa QUTA METPY|IOaE OTO OXETIKO Telpaua tou maplotd-
VETAL 0NV elkéva 3.5 Katd mn PeAETN Tou @avopévou TTAOUA.

Egapuoyec tou ¢aivousvou TZdaoun

H Aettoupyia MOMWY CUOKEUWY TIG OTolEG XPNOLUOTIOOUE OTNV
kabnuepwn pag (wn PBacifetar oto @awopevo TCAOUN. Mepikéq
and autég Tapouctdlovtal OTn CUVEXEL:

1. AouNTAPOC NUPAKTWOEWG

Av n Bepuokpacia eviog peTallikoU oUpuatog au&ndel apketd,
TéTe TO OUpHa QwTOROAEl. ‘Eva pépog Tng Oepuikig evépyelag

Eixéva 3.10
Ta eheUBepa nAextpovia auykpoUovtal le Ta tovia. Evépyela
uetapépetat and ta nhektpovia ota ovra. AvEdvetal n Kvntikd
eVEpYEld TWY (OVTWY TOU OUPUATOS e amoTéAeaua Ty au&non
™G Beputkig evépyelag kat e Beppokpaciag Tou uAikou.

Eixéva 3.11
Toun AQumtipa MUPAKTWOEWS.
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Eikéva 3.12
v nhektpwkn kouliva 1 evépyela ToU NAEKTOIKOU PEUUATOs
UETATPENETAL O BEOUIKT].

papdog
payvnoion

avTiotaTne

Eikéva 3.13
SXnuatikr} Toun evog nAektotkou Beppooipwva. H nAektotkn evép-
yela petatpénetal o Beppikn evépyela otov avtiotdm. H Bep-
Lokpaota Tou avePaivel, e amotédeaua and autdy va LETapE-
petal BepudtnTa mpog To Vepo.

Eikéva 3.14
H mkduevn aopddela eivat évag avtiotdmng mou ouvdEeTal oe
oelpd e ™ ouokeun mou Béhoue va mpootatevoouye. Otav n
évtaon tou peduatog Eemepdoet pa oplougvn T, o avtiotd-
™G AelveL kat T0 NAEKTOKO pedua dlakdmrerat,

METATPEMETAL O PWTELVY). ZTO TIAPATAVW Palvouevo, og ouvdua-
Oud pe To pawvopevo TCAOUA, otnpiletal ) KATAOKEUN TWV AQUTTTH-
PWV TIUPAKTWOEWG.

2Ta dkpa evég PeTaAAkoU oUpuaTtog e@apPoloupe KATAANAN
Tdon €10l wote To NAeKTPIkd pelpa mou diEpxetal and autd va
npokaAel T€tola auvgnon omv T TG Bepuokpaociag tou oup-
patog wote autd va ewtoBolel. H Bepuokpacia tou olUpuarog
aveBaivel 0g apKeTd UYNAY TN (mepimou otoug 2.000°C) wote
propel va mpokaléoel v TEN Tou PETAMouU. U autd to oUp-
Ma kataokeuddetal and dUoTnKTa UETAAAG, OTwG TO BOAPPALLO.
ErurAéov oL 1600 UYNAEG Beppokpacieq Tou UAKOU Tou oUpua-
T0g éxouv wqg anotéAeopa autd va ofedwvetal, dnAadn va avil-
Opd XNUIKA pe To oEuydvo Tng atudoPalpag, Ue amotéAeoua va
dlalletat. MNa va anopuyoupe TETOLEG AVETIOUUNTEG XNMUIKEG AVTL-
dpdoelg, Tomobetolpe To OUPHA O XWPO Omou utdpxel adpa-
VEQ aéplo 1§ oe XWpPo Kevd and agpa mou meplBaMeTal and yud-
Ao mepiBfAnua (ewdva 3.11).

2. HAeKTPIKN KouZiva Kal NAEKTPIKOG OEPUOTIPwVIC

H nAektpikn Kouldiva 1) 0 NAeKTPIKOG Beppooipwvag arotehou-
vtal and €vav 1 mePLoodTeEPOUG avtloTdreg (eikdveg 3.12, 3.13).
‘Otav and autouqg JdliEpxetal nAeKTplkd pelua, BepudtnTa peta-
PEPETAL TIPOG TO MAYELPIKO OKeUOG 1] TO vepd avtioTolXa.

3. Tnkéuevn aodpdnsia

Eivat ubavéd, ANoyw BAABNG ulag ouokeung 1 amd éva tuxaio
yeyovdg, ot 3Uo noAoL Jiag NAEKTPLIKAG TNYNG va ouvdeBolv UETA-
EU Toug pe aywyd oAU uikprig avtiotaong. Miua Ttérola ouvdeon
ouxvd ovopdletal BpaxuKUKAwpa. Tdte, oUPpwva pe To VOUO TOU
Qu I= 7 Kat agou n avtiotaon (R) Tou aywyou eival oAU ke,
n évtaon (I) Tou nAekTplkoU peldpatog mou Ba mepdoel arr’ autdv
Ba elval MOAU peydAn.

MNvwpiCoupe SuWG GTL N TIOC3TNTA TNG NAEKTPIKNG EVEPYELAG TIOU
peTaTpéneTal oe BepUIkn) 0° €vav aywyd eival avdloyn tou TeTpa-
YWVOU NG €vtaong Tou NAeKTPKoU peUpaTtoq Tou JIEPXETAL and
autdv (vépog Tou TCAoulA). Eival emopévwg moAU mubavd n Bep-
MOKPaO(a TwV E0WTEPIKWY AYyWYWV TNG CUOKEUNG va avéRel TO00
TOAU wote va MPokANBel TAEN Toug KAl KATAOTPOPY] TNG CUCKEU-
ns.

MNa va mpooTatéPoupe TIG CUOKEUEG amd €va TETOLO eVOEXO-
HEVO, XPNOLUOTIOOUHE TIG NAEKTPIKEG AoPAAelEG. YTIAPXOUV TIOA-
AV €0V NAEKTPIKEG ATPANEIEG TIOU EXOUV DIAPOPETIKEG APXEQ
Aettoupyiag. H Aettoupyla twv tTnképevwv ac@alelwv otnpiletal
oto ¢awodpevo TTZAOUA Kal n Kartaokeun Toug elvar eEalpetikd
ar\r: artotehovvral and €vav avrlioTAtn KATaoKeuaopévo arnd
eUTKTo Hé€TaMo. ‘Otav n évtaon Tou NAeKTplkoU PeUUATOG TIOU
dlépyxetal and autdv Eemepdoel pia opLopévn Tr, n dvodog Tng
Bepuokpaciag tou mpokaAel tnv TAEN Tou peTdA\ou. ‘ETol TO
KUKAWMA avolyel kal To NAEKTPIKG pelpa dlakdmretal (eikéva 3.14).
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H ouvdeon Tng aopdAelag oto KUKAWMA yivetal MAvToTe Og Ol
P4 Pe TN Ouokeur) TIou B€Aoupe va TMPOOTATEYOUUE. 2e KABe
aopdiela ava@épetal N HEYLOTN TR TNG €vTaong ToU NAEKTPL-
koU peluarog mou uropel va Tt dlappéel, Xwpig va mpokAnBel
TAEN Tou avTIOTATN ToU TEPLEXEL.

( ApaoTtnpidoTnTa
BpayxukUkAwpa
» And éva opouyyapdkl ylia KatoapOleg pe atcaldoupua Eexwploe
dUo oupuara.
» ‘Evwoe toug méAoug pag uratapiag 4,5 V pe autd.
» T mapatnpeiq Kal mwg To ePUNVEUELS;

NMapadeiyua 3.1

Mpaypatoroinoe tn didtagn g dmhavq eikévag. 1o doxelo pe
Ta Bepuikd povwpéva Tolxwpata, pike vepd pdlag m=0,2 kg. Zto
vepd BUBIOe évav avtiotdrn avriotaong R=8,4 Q. Kheioe to dla-
KON Kat katdypaye tnv €vdelfn Tou apmepdueTpou: I=2 A. Tn
XPOVIK otyur] t=0, 1 évdelEn tou Bgpuduetpou eival 18°C. Mro-
peig va TpoAEYELg TNV EVOEIEN TOoU BEPUOUETPOU TN XPOVIKY| OTLy-
ur t=2 min;

H edkny Bepudtnra tou vepou eivat: ¢ :4.200L

kg -°C

MdZa vepou: m=0,2 kg Tellkr) Beppokpacia Noépog Bepudopetpiag:
Avtiotaon avtiotdtn: R=8,4 Q. Tou vepou: 6, Q=c m-* A8

‘Evtaon peluparoq: 1=2 A. Noépog tou Joule:
Xpovikr] didpkela B€puavong vepou: t=2 min Q=I?"R-"t

E8Ikr] BeppdtnTa tou vepou: ¢ :4'200kg;-°0

Apxikr) Bgpuokpacia vepol: 6,=18°C

Adon

Brijpa 1: Meptypagr) tng dadikaciaq: H nAeKTPIK evépyela PETATPEMETAL OTOV QVTIOTATN O OEPUIKA KAl OTn OUVEXElA
METAPEPETAL OTO VEPO HE TN HOoPPry Bepudtntag kat Tpokalel petaBoAr) Tng Bepuokpaciag tou vepou: AB=6,-6;.
Brijpa 2: Epappoyn twv vouwv Tou meptypdpouv TN dadikaoia:
Népog tou Joule: Q=I>"R't § Q=2>84120 J 1 Q=4.032 J

Q 4032
EE( {ag: Q=c'm-A8, AB=—— AB=——"-_
Elowon g Bepudopetpiag: Q=c-m-AB om 4200.0.2

Qote 1 Telk Bgpuokpacia Tou vepou eivat: 6,=0,+ A6 1} 6,=18°C +4,8°C 1} 6,=22,8°C

°C=4,8°C, 1} AB=4,8°C
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3.2 Xnuiké amoteAéopara Tou NAEKTPIKOU PeUPATOG

Eidape 6T, étav 10 nAekTplkd pelpa SEpxeTal amd PETAAAL-
KoUg aywyoug, mpokaAel Bepuikd anoteAéouara. Ag eEetdooupe
TL oupBaivel o’ éva uypod.

AuTtd pmopouUpe va TO dAMOTWOOUNE €UKOAA. ZUVOEOUME Hid
pratapia pe éva Aaumdkl €Tol wote TO AQTMAkL va avdpel. Katoé-
T oe kdnolo onpeio kéBoupe To oUpupa ouvdeong kal Bubifou-
pe Ta eAelbepa dkpa Tou ot €va doxelo pe kabapd vepd. Ta
dkpa mou ouvdéovtal e TO OeTIKO KAl Tov apvnTikd TIOAO NG
nnyng Aéyovtal BeTikd kat apvntikd nAektpddio avtiotolxa. Mapa-
TNPoUue OTL To Aaumdkl dev avdBel. Zuunepaivoupe éTL To kaba-
po vepd dev elval aywydg Tou nAekTplkoU pelpatog. Av Slalu-
ooupe aldtL oe vepd kal enavaldpoupe To mponyoluevo melpa-

Ewéva 3.15 Ma, mapatnpoupe OTL To Aaumdkt avdpel (eikéva 3.15). Tnv Ba
(a) To kabapG vepd Sev elvar aywyds. (B) Aviifeta o &idhyua  OUMTIEQLPOPA TIAPOUCLAZOUV T UBATIKA SLAAUMATA OUCLW)V TIOU
10U XAwptouou vatpiou (aAdty) emtpénet m Siéheuon Tou ne-  ovopdZovtal NAEKTPOAUTEG Kal ouviOwg eival o&ga, Bdoelg kat

KtpioU peyiatos. dhata. Ta SaAUpata autd ovopdlovTal Kat NAEKTPOAUTIKA.

- riati ta nAEKTPOAUTIKG SlaAuuata gival aywyor
. i, ‘Otav dUo dropa mAnotdoouv apketd peta&u Toug, eivat duva-
Na QQ:.; cl : TOV nAekTpOVIa TNG €EWTEPIKNG TPOXIAG TOU €vOGQ VA HETAKIVN-
w4 L. Bolv omnv eEwtepikr) TPOXIA Tou &Mou (ewkdva 3.16). Tdte TO
dropa éva dropo petatpénetal oe BeTIKO OV KAl To AANO O apVNTIKO.
- MeTa&U Twv 1OVTwV avarntUooeTal .oXupr] NAEKTPIKY] EAKTIKY] dUva-
= pn. Me autd Tov Tpdmo Wévra varpiou kat xAwpiou cuykpatou-
- - : _ vTal METAEU Toug OTo YAwpPlouxo vdatplo (uayelplkd ahdrty). Emel-
S, | xo T O N aMnAenidpaon peTa&U WOvtwy elval oxupr, oe CUVNOLOWUE-
\ "i' # E' ) } } vn Bepuokpaaia ol LOVTIKEG evwaoelg eival oteped Kat oxnuati¢ouv
S \ = KPUOTAANOUG (eikdva 3.17). ZTIG OTEPEER LOVTIKEG EVWOEIS Ta 16vTa
wovm dev €xouv Tn duvardtnra va Kivouvtal eAeUBepa Kal EMOUEVWG Ol
evwoelg autég dev elval aywyol Tou nAekTplkoU pelpartog. Otav
Edva 3.16 Ouwg TO XAwplouxo vdrplo dlaAletal oe vepd, popla vepou

‘Eva phektpdvio petakivelzar and To dropo tou vatpiou oto dro-  TIApeRBAAAovTal peTagy Twv Wvtwy Tou. H peta&y Ttoug alAnAe-
po tou xhwplou. Etor oxnuatiCetat éva Betd bv vatplou kat  miidpaon £EaoBevel ondte 0 KPUOTAANOG KATAOTPEPETAL Kal TaA
&va apyTTikG 16V Xhuplou. 16vta Tou XAwpiou Kal Tou vaTtpiou Propouv va Kivouvtal eAel-
Bepa péoa oto didAupa. 2to nelpaua mou TapLloTAveTal OtV elko-
va 3.15 1a Betikd W6vta Tou varpiou €Akovtal amd To apvnTiké
NAEKTPABL0 Kal Ta apvnTikd ovta tou xAwpiou amd to BeTikd. Ot
ENKTIKEG JUVAUELG TIPOKAAOUV Kivnomn Twv OVIWv TPog Ta nAe-
KTpodla kat oto didAupa dnuoupyeital nAekTplkd pelpa.

e AA\a NAeKTPOAUTIKA SlaAUpaTa, Onwg Twv o&Ewv, Ta BeTIKA
Kal Ta apvnTikd wévra dev mpolndpxouv, aA\d dnpuioupyouvtal
wg anotéAeopa g SIAAUCHG TOUg OTO VePO.

HAgKTpOAUON

Juyxpovwg e Tn diéAeuon nAekTplkoU peluatog péoa amnd To
SldAupa Tou YAwplouxou varpiou, XNUIKEG HETABOAEG oupBaivouv

Eixdva 3.17
Kovotaot yAwpioUyou vatpiou. oy emgpdvela Twv nAektpodiwv. Mapampolue 0Tl PUOAANDEQ
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agplou eppavitovtal oto apvnTikd NAeKTPOdl0, evw TO JLAAUpA
KOVTA OTo BeTIKO NAekTPAddlo BoAwvel (eikdva 3.18). To pawvope-
vo autéd ovopdletar nAekTpéAuon. Katd tnv nAektpohuon ndvw
A YUpw amd T1a nAekTpddla MEAYUATOTIOIOUVTAL XNUIKEG avTidpd-
oelg Katd TI§ oroleq oxnuartifovral dldgopa oTolxeia 1§ XNUIKES
evwoelg ota ormoia amobnkeletal nuik evépyela. Amd Tou
nponABe autn n evépyela; Artia ™g nAektpdiuong eivar n dig-
AEUOM TOU NAeKTPIKOU pelpatoq and To NAEKTPOAUTIKO SldAupa.
Katd v nAektpdAuon, yla mapddelypa otny enavapopTion Hag Eiiva 316

pnaTa,plaq GUTOKM]TOU’ n n)\,SKTlen ,SVSpY,Sla pa',ra'rpsnm'al oe And 10 didAupa Tou x)\wpllg?i;ccl)u .varp(ou OlépxeTal nAeKTOIkO
XUk, H avtiBen petatpory oupBaivel BEBala 6TaV N UMATA-  peig 51q phextoddia ouuBaiion ynunds LetaBorés. H nie-
pia Aetoupyel WG NAEKTPIKY TMYN. KTQIKT) EVEQYEIQ UETAOXNUATICETAL 08 XMUIKT].

olkh

N kai Xnpeia kar Texvohoyia

Mapaywyry aloupiviou pe nAektpdéAuon
H nAektpdAuon xpnowloroleiTal yia Tnv egaywyr] petdMwv and petalelpata. To aloupivio elval €va yvwotd pETaN-
Ao Tou mapdyetal pe nAektpdAuon Tng aAoupivag. Zripepa To aloupivio eival €va PETAAMO Tou xpnoloroleital eupé-

WG, dpwg Tpv and Tnv €vapén Tng mapaywyng Tou pe nAekTpoAuon To 1886 rtav MoAU Tio akplBo amd To Xpuodel!

3.3 > MayvnTika amoTeAéopaTa Tou NAEKTPIKOU PEUPATOG

‘OMol Ba éxete mapatnpErjoel  OTL oL payvriteg €AKouv oldepévia
avTikelpgeva onwg kappitoeg, ouvdetripeg, pviopata K.4. Aéue OtL
Ol MaYVATEG AOKOUV EAKTIKEG MAyVNTIKEG DUVAUELS Ot OWNEOMA-
YVNTIKA UAIKA. Ot payvntikég duvdpelg avdueoa oe dU0 HayvhTteg
propel va eival eite eAKTIKEG eite anwoTikég. AvtioTola He TIq
NAEKTPIKEG KAl Ol payvnTikég duvdpelg eival duvatdv va meplypa-
@ouv pe Xprion Tng €vvolag Tou payvnrikoU Tmediou. MayvnTiké
nedio ovouddeTal 0 XWPOG OTOV OTo{0 AoKOUVTAL UAYVNTIKEG dUVA-
pelg. Kat n yn aokel payvntikég duvdpelg, dnkadr oto Xweo YUpw
ané ™ yn undpxetl hayvntiko nedio. Autd To payvntikd nedio mpo-
gavatoAilel pia payvntikry Behdva Tomobetnuévn oe Katakdépupo
d&&ova otn dlevbuvon Boppd-vétou (eikdva 3.19).

HAEKTPIOUOC Kal HOyvNTIOUOC

Méxpt To 1820 Ta nAekTplkd Qawvéueva Bewpouvtav dlapope-
TIK& arnd Ta payvntikd. Téte o Aavédg kabnyntig euoikig ‘Epotevt
(elkdva 3.20) eKTEAWVTAG WMPOOTA Ot @oltnTég melpduara ermi-
JelENG NAEKTPIKWV KAl MAYVNTIKWV PAVOUEVWY TIPAYUATOTonoE,
MAAOV Tuxaia, Hia onpavtik avakdAugn: To nAekTplkd pelpa
npokalel payvntikd gawvdpeva. O dpduog yla Tnv evoroinon Twv
NAEKTPLKWVY KAl TWV HAYVNTIKWV PAVOUEVWV gixe avoiEel.

Aiyo apydtepa o MdMog puaikég Aumép (eikéva 3.26) loxupiom)-
ke OTL TO NAEKTPIKO pevpa elval TO altlo KABE payvnTikoUu (pavopé-
vou. O Zkwtoélog puaolkdg MdaEyoueh evowpdtwoe autr v dro- o g o )

, . . . To payvnukd nedio g yng podlel ue autd evdg Tepdotiou
Yn ot Bewpia Tou yla Tov NAEKTPOUAYVNTIOUS Kal 0 Alvotdw epRd- eUBUypaUoU iayvim Tou oolou o v6Tiog néhoq Bplokeral
Buve otV gpunveia ™G 0To TAAIOI0 TG BeWPIG TNG OXETIKOTNTAS.  kortd 010 AP0 YEWYPAIKS TGAO TS YIIG.

Eikova 3.19
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olkn

o kai loTtopia
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Eikéva 3.20
Xavg Kpiotiav ‘Epotevr (Oersted, 1777-1851)
Kabnynmc euownig oty Komeyxdyn mou we 1o meplpnuo mei-
paud tou dvoie Toug opilovieq yia ™ UEAET ToU nAEKTPOUA-
yvnTiopou.

Eikéva 3.21 »
Orav o dlakdrng elvat avoiytdg, n BeAdva eivat napdAnAn ue
10 aUpua (€xel v kateuBuvan Boppdg-vétog). Otav kAeiooue
10 dlakdrn, n BeAdva otpépetat oxeddv kdbeta oto alpua.

Eikéva 3.22
SwAnvoeldés 1j rmvio.

Eikéva 3.23
To payvntikd medio evég mviou. Mapatipnoe 6Tt ol SUVAUIKES
TOU YPauUES elvat kAelaTéq kat mepiBaouy Tig omeloeg Tou mnvi-
0U. 2T0 eowtePIKd Tou Tmviou To medio elvat opoyeves.

Ané autéq TIG TaPATNPNOElg Kal TIq WO€eq TPOEKUYAV Onua-
VTIKEG EPAPMUOYEG, OTWG O NAEKTPOMAYVATNG. HAekTpopayvrteq
UNdpXoUV 0e NAEKTPIKEG KAl NAEKTPOVIKEG OUOKEUEG: OTOV NAe-
KTPOMAYVNTIKSO Yepavd, OTO NAEKTPOUAYVNTIKO TPEVO, OTIG OUOKEU-
g avarnapaywyng fxou Kat eikdvag, oToug NAEKTPOVIKOUG UTo-
AOYLOTEQ K.A.

To neipaua tou EPOTEVT

Av TOTIOBETHOOUME MIA HayvnTik BeAdva kovtd o’ éva eubu-
Ypauuo oUppa arnd to omoilo diépxetal NAekTpikd pelua, n Belod-
va arokAivel (eikéva 3.21). Otav dlakorel To NAEKTPIKO pelpa
mou d€pxetal and to oupua, n BeAdva emnavépxetal otnv apxl-
K Tng 6€om. Zuunepaivoupe 411, 6Tav amd €vav aywyo diEpxe-
Tal NAEKTPIKG peUpa, autdg aoKei payvnTik duvapn. AnAadm
dnpuoupyel yupw Tou €va payvntikd medio.

e o

lolo YeVIKOTEPO CUUMEPATUA TIPOKUMTEL A TO Telpaua Tou
‘Epotevt;

To nAekTplKO peldua, dnAadn Ta KivoUpeva NAEKTPIKA PopETia,
dnuioupyolv To payvnTikd medio. Tehkd éva gopTio Tou Kivei-
Tal dnuoupyei 1600 NAekTPlkd 600 Kal payvntikd medio. AnAa-
O dev umdpxouv payvnTikd @optia aAAd pévo nAekTplkd Ta
omoia dnuioupyolv 1600 TO NAEKTPKO OCO KAl TO MAYVNTIKO
nedio.

0 nAsKTpOUOYyVATNG

Av Béhoupe va au&fiooupe Tn payvntiky duvaun Tou aokel
évag peupatopopog aywyog, XPnoipornoloupe MoAAOUG aywyouq
pall, yia mapddelypua KukAlkoug. Autd prnopoUpe eUKOAA va To
emtuxoupe TUuliyovrag olUppa 0’ éva PovwUéEVo KUALVDPO (EIKO-
va 3.22). Kdbe mapoduola didta&n ovopdletal cwAnvoeldég N
mnvio. Otav and to oUppa JEPXETAL NAEKTPIKO pelua, péoa
Kal €€w and to mnvio dnuoupyeital loxupd payvntikd nedio. Av
16Te MAnoldooupe plviopara owdrpou, mapatnpolpe OTL Ta ENKEL
onwg évag QuUOIKOG payvAtng. EmmAéov mapatnpouue otL, av
TANOLA00UME Wla HayvnTikh BeAdva, To €éva dkpo Tou mnviou
€Akel To Bopelo Ao Tng PeAdvag, evw TO AAAO TO VOTIO TIOAO
(ewdva 3.23).

Zuunepaivoupe Aowrdv 6t Kdbe mnvio and to ormolo diépxetal
NAEKTPIKSO pelua oupneplpEpeTal WG payvimng. M’ autd ovoud-
Cetal kAl nAeKTPOpAyvATNG.

H popon Twv YPAUUWV TOU MPayvnTikoU Tediou Tou nAEKTPO-
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MayvATtn eivar mapduola e Tou paBddpopeou payvhtn. Mpdy-
patt, okoprmifovtag pwiopata owdrpou yUpw amd €va mmvio and
TO omnoio JEPXeTAL NAEKTPIKG peUa, dlAmoTWVoupe OTL OTov eEw-
Teplkd Tou Xwpo dlatdooovtal énwg kat oto nedio evog papdo-
Hop@ou payviatn (elkdveg 3.23 kat 3.24).

2T0 e0wTePIKS TOou Tnviou ot ypaupé€g Tou medlou eival
napdAAnAeq peta&l touq Kat oAU o Tukveég am’ 6,TL oTo e&w-
TeplkO. Emopévwg o010 e0wTePKO €vog Tinviou aokouvtal
HayvnTIkEG JuVAMELG TTOAU TILO LOXUPEG art’ O,TL 0TO eEWTEPLKO
Tou.

Evépyela uayvntikoU nediou

Av ouvdéooupe éva mnvio kair éva AQUITMpa e Toug TOAOUG
Jag prarapiag, pe tov tEdmo mou deixvel n ekdva 3.25a, toTE
agevog pev oto Tnvio dnuoupyeital payvntikd medio, apetépou
de o Aaurrmpag ¢wtoBoAel. Otav avoifoupe TO SLOKOTTIN 1 MMa-
Tapla arocuvdéetal, 0 AQUMPEAg ORfvel Kal To payvnTikd medio
eEapavitetal. Qotdéoo autd de ocupBaivel aueéowg: Mapatnpoupe
611 0 Aapurmpag ewToRoAel yia Afyo kat YeTd Tnv armoolvdeon Tng
pratapiag (ewdva 3.258). ‘Oco n unarapia eival ouvdedeuévn oTo
KUKAWUA, XNUIKY EVEPYEIQ WETATPEMETAL O NAEKTPLKN.

MMowa eivat n nmpoéleuon G NAEKTPIKNG EVEPYELQG TMOU TMPOKJ-
Aeoe 1 ouvtoun @wtoBoAia Tou Aaumtripa HETd TNV Aroouvdeon
™m¢ unaraplag;

MNa va epunvedooupe To pawvopevo autd mpénel va dextoupe
6Tl oTO payvnTiké medio amoBnkeleTal evépyela Tou TPONRABE
and Tnv nAekTpikh evépyela (eikéva 3.25a). Metd tnv amnoguv-
deon g pnarapiag n evépyela Tou payvntikou mediou Tou Tmvi-
OU MEeTATPAnnKe Oe NAEKTPLKA Kal TIPOKAAEoE TN OUVIOUN PWTO-
BoAia Tou Aaurtmpa (ewéva 3.25).

Eikéva 3.24
To payvnuxd medlo evoq eubUypapuou Layvijt.

EVEpYEIQ
poayvnTikou TESiou

Eikéva 3.25
» (0) O duakdrmng elvat kKALOTAG.
< (B) Mok avoiEoupe o dlakdrn: n evépyeta mou eivat aro-
Bnkeuuévn ato ayvntiko medio Tou mmviou UETaToEMeTal o€ nAe-
KTOWKI Kat mpokaAel T ouvtoun pwtoBoAla Tou Aaurripa.
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Eikdva 3.26 »
Avipé Mapi Aumép (1775-1836)

[dMog uatkds kat pabnuartikds. Me évauoua v mpoondbeid
TOU va epunveuoel To melpaua tou Epotevt, €0eoe ta Bewpnti-
Kd Bepéhia Tou nAektpouayvntiauou. M autd Kat anokaAeltat kat
«NeUtwvag tou nAektpopayvntiouoU». a va eAéy€et ™ Bewpia
ToU, ékave o [Blog wa oelpd and mpwrdtuna melpduara, elod-
yovtag pefodoug mou akdua kat onuepa xpnatuonotouvtat otn
alyxpovn melpauatikiy Quotkn.

Eikéva 3.27
To aUpua extpénetal and v apxikr Béan ooppormiag étav and
autd dipxetat nAekTotkS pedua. To payvntikd redio aokel duva-
un ato olpua.

\)oIKn' | gpe—
8" kai loTopia

Eikéva 3.28
Kivnmipag Tou ®apavréu
And Tov aywyd dépyetat peupa. To kUkAwpa kAeivet pe ™ Bor-
Beta Tou udpapyUpou (Hg) mou eival TomoBeTnuEVOS 0TO MOTH-
oL 270 Kévtpo TomoBetelral katdMnAa évag euBuypapuog payvi-
ms. O payving aokel duvaun otov aywyd. O aywyds mept-
oTpéPeETal yUpw and Tov moAo Tou payvitn

To uayvntiko nedio AOKEi SUVAUEIC
OTOUC PEUUOTOPOPOUC aywyouc

MNwpiCoupe 6Tl KABe payvitng dnuoupyel yUpw TOU HayvnTiko
nedio. AUo payviteg aMnAemidpolv PETAEU Toug [e DUVAELG TIoU
aokouvtal ' autouq PHECW TWV HayvnTikwv Toug miediwv. Eidaue ermi-
ong, oUppwva pe to melipapa tou Epotevt, 61l évag aywydg amd
Tov omnoio JEpXeTAl NAEKTPIKO peupa dnuoupyel yUpw TOU Hayvn-
TIKO Tedio. Zupreplpgpetal dnAadn) onwg €vag UOVIHOG HayvATNG.

O Avtpé Aumép (ewéva 3.26) dlatunwoe TPWTOG TNV TPORAe-
yn 4T, av TomoBeTioOUNE €va PEUPATOPOPO aywyd UEoa Oe
payvnTiké medio, Ba tou aoknBel payvntikr duvaun. MNa va erm-
BeBawwooupe 1 va dayelooupe Tnv undbeon tou Aunép, Ba kata-
puyoupe TAAL oto melpaua.

‘Eva euBuypaupo olppa Torobeteital avdueoa otoug TIOAOUG
evég payvntn (ewodva 3.27). Zuvdéoupe Ta AKPA TOU OUPMPATOG
Me Toug TOAOUG NAEKTPLIKAG TMYNAS Kal KAelvoupe To Slakdrrn.
Mapatnpoupe 4Tl To oUpua ekTpénetal and Tnv apxlkr 6€on Tou.
Juunepaivoupe 6Tl oto oUppa aockeltal duvaun ard To payvntl-
k6 medio.

‘Etot Aowntdv emBeBatwvoupe v apxiki pag rpdpAeyn: ‘Otav évag
aywyog PpiokeTal péoa oe PAyvnTIKO Tedio kai Tov Slappgel nAe-
KTPIKG pEUpA, TOTE TO HAYVNTIKG Tedio aoKei dUvaun oTov aywyo.

3.4 HAekTpik KalI pnxaviky evépyeia

MoA\ég popég Ba €xelg mal&el pe nAekTplkd autokivnTdkia. KAei-
VEIG TO JLAKATITN KAl TO AUTOKIVNTAKL apxiZel va Kiveital. To Kaho-
kalpl, étav (eotaiveoal, kAeivelg To dlaKOTIN Kat Ta TrrepUyla Tou
avepotpa apxifouv va meplotpgpovral. Kat otig duo napandvw
neputtwoelg otav kAelvelg to OlakdmIn kAelivel €va nAeKTPKO
KUKAWUQ OTO €0WTEPIKO TNG OUOKEUNG, omdTe art’ autrh JLEPXETAL
NAEKTPIKO pelpa. To NAekTplkd pelpa TPOKAAel Tnv kivnon tou
QAUTOKIVITOU 1] TWV TITEPUYIWV TOU QVEULOTHPA. 2’ auTty TNV mepi-
mtwon Aéue OTL 1 evEPYELA TOU NAEKTPIKOU PEUUATOG HETAOXNMA-
TiCeTal 0e KWNTIKY eVEPYELQ TOU QUTOKIVATOU 1} TWV TTEPUYiwV.

Ol OUOKEUEG TIOU JETATPEMOUV TNV NAEKTPIKA EVEPYEIQ OE KIVI)-
TIK} ovoudZovtal nAekTpikoi KIvNTpeg (elkdva 3.28).

O NAEKTPIKOC KIVNTHPAC

Av ouvdéooupe Ml pnatapia pe €vav Kvntripea, TO KVOUEVO
ME€POg Tou Kivntripa meploTpépetal. O MPWTOG NAEKTPIKOG Kivn-
TAPAG EMIVONONKe KAl KATAOKEUAOTNKE and tov AyyAo QUOIKS M.
dapavtéu 1o 1821. Onwgq eidape, To payvntikd nedio aokel duva-
pn o’ éva peupatopopo aywyod. O dapavtéu, aglonolwvtag autd
TO Yeyovog, KATAPePE va TIPOKAAETEL TNV TIEPLOTPOPY| EVOG PEU-
patopdépou olppatoq péoa oe payvntikd medio (ewkdva 3.28). To
nelpapa evrunwoiaoe téoo Tov Blo 600 KAl TOUG CUYXPOVOUQ
Tou.
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Ot nAekTpokvnTApeg amotéAecav Tn BAON yla TNV KATAOKEUT)
SeKAdWY VEWV PNXAVNUATWY TIou €dwoav PEYAAn avdamrtuén ot
Blopnxavia, KaBwg Kat VEwV HETAPOPIKWY MECWV. To NAEKTPIKO
QUTOKIVNTAKL, TO NAEKTPIKO TIAUVINPLO pouxwv, To MiEep, Ta TPd-
Ael Kal Ta NAEKTPIKA TPEVA, TO NAEKTPIKO Yuyelo kal n piCa tou
QUTOKIVIITOU AEITOUPYOUV e NAEKTPIKOUG KIvNTPES (EIKOva 3.29).

H NAEKTPIKA YEVVATPIA

O nAeKkTPIKOG KIWNTAPAG HETATPETEL TNV NAEKTPIKN EVEPYELQ OE
KivNTkn. Eivat duvatdv va ouuBel kat n avtiotpopn UETATEOT,
dnAadn n Kwntiky evépyela va petatpanel oe nNAEKTPIKN Kal UE
1Tolo TP0mo;

H amdvinon oto mnapandvw epwtnua dlepeuviiBnke amd ToA-
Aoug puaotkoUg otlg apx€g Tou 19ou aidva. O M. dapavtéu umrp-
&e évag amd autouqg Kal TIPOKEWWEVOU va AMavinoel OTo ePWTN-
Ja Tpaypatornoinoe mMoANd melpduarta. e kdrnola and autd peta-
Kivouoe MayvATteg Kovtd oe mnvia (aywyouq). MNa moAAd xpdvia
oL apatnproelg Tou dev Tov 0drynoav Otnv andvinon Tou £pw-
TAnaTog. Map’ 6Aa autd ouveéxile va melpapatideTal.

TeNikd 10 1831 avakdAuye OtL, av MePIETTPEPE €va UETANNKO BioKo
avdpeoa otoug TOAouG evég payvim, 1éte and 1o KUKAwUA OTo
oroio ouvdedvtav o diokog dlepxdtav NAekTpikd pelua (eikéva 3.30q,
B). H kvntikr) evépyela Tou SlOKOU HPETATPEMETAL O NAEKTOLKY).

H avakdAuyn tou ®apavtéu odriynoe otnv ePelpeon TwV nAe-
KTpoYevWNTPLOV (elkdva 3.31). Ot nAeKTpoyevvnTPLEG elval CUOKEU-
€G TIOU METATPETIOUV TNV KIVNTIKI] EVEPYELD OE NAEKTPIKY).

Eikéva 3.31 )

HAekrpoyewiTpia
To rmvio tomobeteltat petalu twv méAwv Tou payvitn kat mpokaAelrat n neplotpogn Tou. And To
mnvio Sipxetat nAekTpikd pedua. Mydviieg yewrjtpleg mou Aettoupyolv Le mapdpolo Tdmo xon-
oworotouvtat and tm AEH.

Eikéva 3.29
H Aetroupyia moMav péowv etapopaq otnpiletar oe unxaves
TIOU LETATPENOUV TNV NAEKTPIKI] EVEQYELA O KIVNTIKI].

{ Eikéva 3.30
(@) H mpwt yewntola 0nwg Ty KaTaokeu-
aoe 0 M. ®apavtéu. (B) Zxnuatn avana-
pdotaon ™ yewntplag Ttou dapaviéu
(duvapo).
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ka1 Koivwvia

0 dapavtéu (Faraday) evw diver didre€n ta Xpotolyewa tou 1856
omv aiouoa dlaAeewv Tou Baotkikou Idpuuarog. Tn didAe&n mapa-
KkoAouBoUv kat LA TG Baoikriq owoyévelas ueta&u Twv omoiwv Boi-
oxetat kat o mplykinag mg Ouahiag (o ueMoviikdg Edoudpdog Z).

Ol EMOTNUOVIKEG KATAKTAOEIG WG KOIVWVIKO ayabd
O dapavtéu Bewpouoe OTL Ol KATAKTACELG TNG EMOTNUNG EMPETE
va yivouv KTrua OAwv Twv avlpwnwy, Kupiwg Twv naldldv kat OxL
MOVO TNG emoTnUoVIKAG Kowvdtntag. M’ autd kat étav €ylve Aleu-
Buvtng Tou BaowikoU Idpupatoq B€otioe pia oelpd SLaAEEewv Tou
areubuvovtav oto gupl kowvd Kal Tpayparorolouvtav and eroTi-
Hoveg Tou WBpupatog kdBe Mapaokeur) Bpddu. EmmAéov kabiépw-
oe Katd TN dldpkKela Twv XPLOToUYEVWWY KABE €Toug pla oelpd ekAai-
KeUPEVWV SlaAéEewv ToU armeuBuvovtav oe nawdld. O dapavtéu
aplEpwve TOAU XpPOvo Kal KOO yla TNV TPOETOINAcia autwv Twv
OlaA€Eewv oL ormoleq Kal €uelvav LOTOPIKEG, YONTEUOAV Kal eve-
nveuoav de MoA\oUG véoug avBpwroug. H mapddoon auty twv dla-
A€Eewv dlatnpeital péxpl oruepa.

>

( ApaoTtnpidoTnra

Mérpnoe Tnv avriotaon Tou ocwpatog Gou

Mdpe éva MOAUUETPO Kal HETATPEYE TO O€
WHUOMETPO.

Kpdtnoe pe ta SAXTUAG OOU TIG GKPEG
TWV KaAAwdiwv oUvdeoNng Tou.

Mdéon eivat n avtiotaor ocou;

BpéEe ta ddxTUAA oou Kkal PETpnoe Eava
TNV avtiotaor oou.

YrnoAdyloe 1o pevpa mou Ba dlappEel TO
OWHa OOoU Kal oTlg U0 TEPUTTWOELG aV
ouvdebelq pe tdon 220 Volt.

Mropels twpa va dikatoAoyrjoelg yati 1o
pevua mou SlEpxeETal and TO OWUA OO0U
otav 10 dépua oou eivat uypo (xel ueya-
AUtepn €vtaon Kat ouvenws) elval o ernt-
Kivduvo;

Biolhoyikd amoteAéopara
TOU NAEKTPIKOU PEUMATOG

3.5

Ala@opég duvauikoU Kal NAekTplkd peldparta maifouv Bacikd
pOANo OTn Aettoupyia TOU veuplkoU CUCTHUATOG TOU avBpwriou.
H 31ddo0on Twv VEUPIKWY ePeBIOPATWY Tpayuatonoleital péow
NAEKTPIKWV TIAAPWY. Ot aApol dadidovtal katd urkog tou dgo-
va TOU VeUpPlKoU KUTTAPOU TIoU TEPLEXEL aywylo uypd (nAe-
KTPOAUTN). 'ETOl 0 d&ovag ouumeplpepeTal oav pratapia pe da-
popd duvaukou mepimou 1,1 V.

H nAekTpikn @uUon Tng dlAdoong TwV VEUPIKWY ePEBIONATWY eival
Kuplwg ureldBuvn yla ™ HeYAAn eualobnaoia Tou oWPATog OTOo NAe-
KTPWS pelpa Kal Toug Kivduvoug Tou mpogpxovtal and autd. Ot
Kivduvol elval Tpuv edwv: eykavuara and Bgpuavon Tou owua-
T0G, BAABeg and OuOTACELG TWV MUWV TL.X TOU MUokapdiou kat
napgupaon ot Aettoupyia Tou veuplikoU OUCTNAMATOG.

To eldog ™G Blohoyikng emidpaong eEaptdral Kupiwg and tTnv
T ™G évraong tou pelpartog. Pelpata pe évraon 0,1 A eival
TOAU HIKPA yila va TIPOKAAEOOUV OUCLAOTIKY B€puavon Tou owua-
T0G. Akéun Opwg Kal pevpata 0,02 A péoa and to XEPL 1 TO
T6dL propel va MPoKAAEOOUV LOXUPEG MUIKEG OUOTIACELG KAl ApKe-
16 mévo. To xelpdtepo eival o6TL, dtav o dvBpwrog Bpioketal oe
enagn He TO peupatopopo aywyd, ol pleq tou Bpilokovral oe
ouvexry ouomaon kat enopévwg dev uropel va armoomnaoctel and
autdv. Tote Aéue 6Tl 1o dtopo €nabe nAektpomAn&ia. Pelpata
™G TéENg 0,1 A uropouv va mpokaléoouv BAvato emneldn] mapep-
Baivouv oTo veuplkd ouotnua mou pubuilel CwTIKEG AslToupyieg
onwg n Aettoupyia ™g kapdidg (mivakag 3.2).

H avtiotaon tou avBpwrivou owuatog TOKINAEL oTta dldpopa
pE€pn Tou. Ta uypd Tou owpatog elvar aywyol Adyw tng Umap-
&ng Wvtwv. H avtiotaon Tou d€puatog eival oxeTikd uPnAr, e€ap-
Tdtal and Tn PUOLKN Tou Katdotaon (XovTPo-AemTd, OKANPO-HaAa-
KO, uypo-Enpd Kk.AT.) kat kupaivetar and 1,5 kQ yia moAU uypd
éwg 100 kQ yia oAU &Enpd dépua. Me avtiotaon 20 kQ and To
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vopo tou Qu mpokurrel 6Tt Tdon 220 V npokalel pedpa €vraong
0,011 A1 11 mA. Kdtw and optopgveg npoUlmnoBEaelg, akdun Kat
Mikpég Tdoelg ™G TAgEng Twv 10 V uropel va sival emikivouveg.
‘ONeg Ol NAEKTPIKEG CUOKEUEG Kal TA KUKAWUATA TIPETEL VA AVTL-
petwriiCovtal pe 1dlaitepn mpoooxn.

H nAektplkry Tdon Twv 220 V Mou XENOLUOTIOOUUE OTNV OLKLa-
Kl katavdhwon eival eEalpetikd emkivdouvn. H enagn e yupvd,
MNn povwpéva KaAbdla propel va mpokaA€oel To Bdvato peoa oe
Aiya deutepdAerta. Mevikd n enagn pe tdoelg navw and 40 V
npénel va Bewpouvtal emikivouveg.

olkn

© Kai BioAoyia

Neupiké £p€BIOPA Kal NAEKTPIONOG

a. Ze éva veupwva, o ormoiog dev PBpioketal oe dlEyepON, N KUTTAPLKNA
HepBPAvn eival oto eEWTePIKO BETIKA QPOPTIONEVN, EVW OTO ECWTEPL-
k6 apvntikd. H dlapopd duvauikol Petagu eowTeplkoU Kal eEwTepl-
koU eival mepirmou 0,1 V.

B. Otav oto dkpo Tou veupwva dnuoupyndel évag epedIoNdG, TOTE EeKL-
vd pa oelpd XNUKOV avTidpdoewy Tou €xel WG TENKO ATOTEAETUA
va gopTtifeTal apvnTikd To €EWTEPIKO TNG KUTTAPLIKAG MEPBPAVNG Kat
BeTikd TO e0WTEPIKS, dNAAdH TOTIKA €XOUME QVTIOTPOPY| TNG TOAL-
kétnTag. ‘Etol dnuioupyeltal pua veuplkn won kat Eekivd n dtddoon
TOU veuplkoU epebiopatog.

Y. ZIn ouvéxela n Veuplkr) won mpokalel pia (Sla petafoAr) oto yetto-
VIKO TUAMA TOU VEUPWVA, eV TO TIPONYOUHIEVO EMAVEPXETAL OTNV ApPXL-
K} TOU KatdoTaon.

d. Me autd to TPOMO N Veuplkry worn Tagdelel amd To €va AKpo Tou

VEUPWVA O0TO A0 WG €va KUPA TOTUKWY NAEKTPIKWY HETABOAWV. Al%aéoon EVGG VeupwOU €peBiouaTos KaTd KOG TOU VEUpIKOU
dEova.

MINAKAZ 3.2

TO MEFEOOZ TQN AAAOIQZEQN KAI TON BAABQN
NMOY YOIZTATAI O ANOPQMINOZ OPrANIZMOZ EZAPTATAI
ANO THN ENTAZH TOY HAEKTPIKOY PEYMATOZ MOY TON AIAPPEEI

‘Evraon pelparog ArnoteAéopaTa

0-1 mA Aev elval alobntd

1-8 mA EAdxiota alofntd - akivouva

8-15 mA Oduvnpd - mpokahel GUCTIAOT TWV MUGV

10-20 mA MoAU oduvnpd. Mpokakel olomaon Twv puwv Kat Sev pmopoupe
Va QrmopakpuvBoULe and To onuelo emagrg.

20-50 mA Mpokahel TAPGAUON TWV MUGV KAl OUPMTOHATA aopUEiag

50-100 mA MpooBAaMel ™V kapdld Kal empépet T0 HAvato

3.6 > Evépyeia kai 10XUC Tou NAEKTPIKOU PEUPATOG

To nAektplkd pelpa dtav dlappeel OmMoLadNTOTE CUOKEUN T
pNXavry HETaPEPEL O’ AUTH €VEPYELQ T OTola HETATPETETAL O€
evépyela kdmolwag AAng popong. ‘Etol, yia mapddetyua, otn did-
Tafn ™ng ewdvaqg 3.32, dTav 0 KIVNTNPAG TIEPLOTPEPETAL KAL AVU-

Eikéva 3.32
Eva 1épog TG NAEKTPLKIG EVEPYELQS LETAPENETAL QMG TOV KIvN-
wipa oto Bapidl kau petatpénetal oe duvauikr. To umdAouto
Yavel éva Bapidl, PeTaTpénel oe PNXaviki €va UEPOG TNG evép-  uetaoynuatiletat og Beputki aTov KvTioa Adyw ToU Qatvolé-
vou TCdouh kat Twv TLRWY MOU aoKoUVTaL OTA KWVOUKEVA LEPN.
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( ApaoTnpioTnTa
HAeKTPIKN] Kal pnxXavikn evépyeia

/.

> ZuvappoAdynoe TO KUKAWHA TIOU ELKOVi-
Cetal otnv napandvw elkéva. Me tn Bon-
Bela NAeKTPIKOU KIvNTAPA avuywveTat éva
Bapidt katd opiopévo UYoG.
ZUPMANPWOE TOUG TIVAKEG:

ZnUEIWVOUNE:
‘EvdelEn ‘EvdelEn MdZa Xpdvog
BoAtduetpou | apmepdueTpou | Bapdiou |aviywong
V) (U] (m) ®
YmoAoyiQoupue:
HAeKTPIKN Auvvapkn HAektpIky) | Mnxavikn
eVEPYELQ TIOU evépyela 1oxUg 1oxUg
anoddéBnke Bapidiou Tou
gToV KvnTpa Knpa

> ZUYKPLVE TO QAMOTEAEOUA TNG TPEWTNG Kal
NG deUtepng otAng. Eival olppwvo pe
™V apxn dlaripnong NG evEPYelag;
AtloAéynoe v andvinor) oou.

» MetakivoUpe To dPOUEA TOU POOOTATN KAl
auEdvoupe TNV €vtaon Tou TNAEKTPLKOU
pelPaTOg TIoU JlappPEeL ToV Kivntrpa. Avu-
Ywvoupe To (dlo Bapidt katd To dlo UYog.

) ZUPMANPWOE TOUG (Bloug TIVAKEG.

> ZUykpwe ta anoteAéouara. lowa QuOkd
ueyebn uetaBArbnkav wg arotéAeoua g
UETAKivNoNG tou dpouéa;

YEIOG TOU peTapépetal 0’ autdv amd To NAEKTPIKO pelua. To
UTTIOAOLTIO LEPOG TNG NAEKTPIKNG EVEQYELQG UETATPEMETAL O€ Bep-
MK AOyw Tou @aiwvopévou TTZAoUN Kal NG TPLRNG.

EVEpYEIQ nMOU UETOTPENEI MIO NAEKTPIKA OUOCKEUN

Méon eivat n ouvolikr) NAEKTPIKN EVEPYELQ TIOU «KATAVAAWVEL:
ULa OUOKEUN KAl TN UETATPEMEL OE EVEPYELQ AAwWY UOPPWY;

Eidape (ox€on 2.3) 61l n evépyela ToU TMPOCPEPETAL AMd TO
NAeKTPIKO pelpa oe €vav NAEKTPIKG KatavoAwtr) divetat amd n
oxéon Ep=q-V. Av AdBoupe unéyn tov oploud tng €vraong tou
nAektpikol PeUuaTog, TPOKUTITEL

ET])\SKTleﬁZV. (I-t) f’] ET])\.SKTlef]ZV. [t (8.3)

dnNAadn n evépyela TOU UETAPEPEL TO NAEKTPIKO pelpa o Ja
ouokeury eivat avdhoyn tng dlapopdg duvapikou (V) mou epap-
poletal ota dkpa (éAouqg) Tng ouokeurg, ™G €vraong (I) Tou
NAeKTPIKOU peluatog Tou Tn dlappEel Kal Tou XPOvou AetToup-
yiag mg (1).

Mpénel va onuelwooupe OtL n oxgon 3.3 oxvel yia kdbe eidog
NAEKTPIKAG OUOKEUNG TIOU UETATPEMEL TNV NAEKTPIKY] EVEPYELA OE
evépyela Kdmowag AANANG poperg. ‘ETol prnopolue va v epap-
MOoOUHE Og KvnTrpd, avIloTdrn, Ja enavagoptiféuevn unara-
pla, Aaumtripa K.AT.

H povdda nAekTplkiq evépyelag, Onwe Kal kABe HoPPrG eVEPYEL-
ag, oto Aebvég 2Uompua Movddwv (S.I.) elval To éva TZaoul (1 J).

Av ot oxéon 3.3 avrikataotmjooupe V=1V, I=1 A kat t=1 s
MropoUpe va UMOAOYIoOUpE TNV NAEKTPIKY] EVEPYELA TIOU «KATA-
VAAWVE/UETAOXNUATICEL 0 éva JeUTEPOAETTO HIA CUCKEUT| amd
Tnv omoia dépxetal nAekTplkd pelpa évtaong 1 A kat PeTagu
TV dkpwv NG epapupdletal taon 1 V:

Ep=(1 V)*(1 A (1 §)=1J

‘Qote NAeKTPIKO pedpa €évraong 1 A LETAPEPEL OE HIA NAEKTPLKY
ouokeun evépyela (on pe 1 J étav m dappéel emi 1 s kat n tdon
mou e@apudletal ota dkpa g eivat 1 V.

H 10XUC nou «KAaTavOaAWVEI» IO NAEKTPIKA OUOCKEUN

3TIG TIPOKTIKEG ePappoyeg dev pag evdlapépel pévov méon
EVEPYELD WETATPEMEL A OUCKEUT 1) Hnxavr), aAd kKat o xpovog
péoa otov ormoio oupBaivel autd, dnAadr pag evdlagépet n 1oXUG
NG OUOKEUNG.

MNvwpiCoupe 6t n ox0g (P) elval n moodmra ™G evépyelag
(E) Tou peTaTpEnel («MapAyels, «KATAVOAWDVEL) 1) HETAPEPEL Hia
pnxavry (¥, Yevikdtepa, OUOKEUN)) TPOG TO avtioTolxo (amaitou-
pevo) xpovikd ddotnua (t). Ztn yAwooa twv Mabnuatikwv ypd-
(POULE:

o E
t
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Emopévwg, olUupwva pe Tov mMapandvw OpLopo N NAEKTPLKA
loxUg Tou MPeTaPEPEL TO NAEKTPIKO PeUUA Ot A NAEKTPIKY Ou-

L E , o
okeun eivat P, = T“A Av QVTIKOTAOTNOOUE TNV NAEKTPLKY €VEP-

n
yela and 1 oxeon 3.3 AapBavoupe P, :¥ dnAadr

PnA =V-I (3.4)

‘Qote 1 nAekTPIKr WOYXUG TIOU «KATAVAAWVEL/UETATKNUATICEL L
oroladrnoTte NAEKTPIKY oUOKeur| elval {on pe to yivéuevo tng dla-
@opdqg duvaukou Tou epapudletal otoug TOAoug TG eni v
évtaon Tou NAekTpKoU pelpatog Tou Tn SlappEet.

‘ETol, yia mapddelypa, av ota AKPA [Lag NAEKTPIKG CUOKEUNG
epapudéooupe dlagopd duvapikou V=1 Volt kal YeTprjooupe TV
évtaon Tou nAekTplkoU peldpatog =1 A, téte oUuPwva HE TN
oxéon 3.3 N NAEKTPLKY LloXUG Tou UeTATPEMEL elval:

Pp=(1 V):(1 A)=1 W

Me dMa Adyla €va nAektpikd pevpa €vtaong 1 A mou duap-
pé€el Mla ouokeury ota dkpa tng ormoiag epapudletal dagopd
duvapikoU 1 V petapépel 0’ autriv nAektplkr oxU 1 W. Av n
OUOKeUr autn eival évag Kivntrpag Tou UETATPETEL OXEDOV OAO-
KANpn TV NAEKTPIKA LloXU Og pnxavik urnopel va avuywoel éva
UAo 100 g oe UPog 1 m oe Xpdvo evlg deuTEPOAETTTOU.

KotavdAwon tn¢ NAEKTPIKAC EVEPYEIAC

la va Aettoupynioouv oL NAEKTPIKEG OUOKEUEG TTOU UMAPXOUV OTO
onitt pag xpetdlovrat evépyeta. olog mapéxel autn v evépyela,

H evépyela nmapgxetal and eraipeleq NAEKTPLKNG EVEPYELQG OTIWG
n AEH. H evépyela ouwg otoikifel. Kdarmou oto eEwteplkd PEPOG
TOU oTuTioU Hag UTApXeL €vag NAEKTPIKOG UETPNTAG oav autdv Tou
arelkovifetal oy ewkdva 3.33. O nAekTPIKOG PETPNTAG METPAEL T
OUVONIKA] NAEKTPLKN evEPYeEla TIoU Tipoopepetal and tn AEH otig
NAEKTPIKEG OUOKeUEG Tou orutiol pag. O Aoyaplaocpédg g AEH
avTloTolxel 0To KOOTOG TNG NAEKTPIKNG EVEPYELAG TIOU XPNOLLOTION-
NONKe yla Tn Aertoupyia Twv CUCKEUWV Kal OxL otnv LoxU Toug.

BéBaia n nAeKTPKA €VEPYELA TIOU KATAVAAWVEL U0 OUOKEUN
looUtal Je TO YIVOUEVO TNG LoXUoG TNG OUOKEUNG emi To XpOvo
Aettoupyiag g, dnAadi:

En)\z Pn)\ °t

Av n oxUg petpdrtal oe W kal o xpdvog oe s, TOTE N evépyela
urtoAoyiCetal oe J. Ouwg 1o TZAOUA eival pa pkpr) moodtnta
evépyelag. I’ autd to AOyo ol etalpeieq NAEKTPIKAG evEPYELAG
MeTpoUv TNV evépyeld TIOU TAPEXOUV Ot Mia AAAn povdada Tou
A€yetal KoBatwpa (cuppoAikd: 1 kW:h). Mia kioBatwpa eivat
{on pe v evépyela Tou katavalwvetal and pia ouokeur} Lloxuog
1 kW (1000 W) dtav Aettoupyel yia ua wpa. ‘Evag Aaummpag
loxuog 100 W dtav Aertoupyel yia 10 wpeg katavalwvel evép-
vewa 1 kWh. Mapadelypata 1oxUog KAMoIwV NAEKTPIKWY OUOKEU-
wv napouctdlovral otov napakdtw mivaka.

\\olKﬁ

)

Kal kabnuepiviy Lwn i

Eikéva 3.33
O nAeKTpKOG LETPNTIG Kal 0 Aoyaplaouds e nAektpkrig
evépyelas. And éva Aoyaplaoud «nAektokoU peUUaTogy Uro-
pelg va urohoyioelq 10 k00TOG 08 AemTd NAEKTPIKIG Evép-

yewag 1.000 J;

ITowo emompovind AdBog drompivelg
oto yapaxmowoud amwé ™ AEH tov
ToQoTdvm Aoyapraouot; IMowo alkayr
Ba mpdtewveg ot AEH;
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\)ou(n'
8" kai kadnuepivl Lwn kai MepiBdAlov

O1 peraoynuatiopoi evépyeiag €xouv koaTog kai empapivouv To mepiBallov: Meiwae T xprion TG nAekTpIKAG EvEpyelag.
2Tov mapakdte Tivaka Sivetal [ia oelpd CUOKEUWYV TIOU XPNOLLOTOLoUVTAL KaBnuepvd OTO OTTL 00U e TIC QVTIoTOXES LOXUEG.
- Kdve pia extipnon yla 1o xpdvo oe wpeg mou Aetroupyel kdbe ouokeun kaBe Wépa.

- YnoAdyloe v evépyeld Tou amarteral yia ) Aetroupyia .

- Ynohdyloe 10 K6OTOG Aettoupyiag yia TE00epL Mveg (xpovikd Sldotnua mou urtohoyilel kat n AEH v mapexduevn evépyela).

Zuokeun loxig o W ExTipnon xpdvou Aeiroupyiag Evépyeia Hpeprioio kdotog TeTpdunvo kooTOg
o¢ h ava nuépa

JupBatikol Aaurmpeg (oUvoho 600

QWTIopoU ortiol)

HAektpIkr| kouliva 1.500

Oeppooipwvag 2500

Tn\edpaon 500

HAektpiké Yuyeio 150

HAektpIkG mMAuvrplo 3.500

— Zx€Pov ToLeg ol TG OVOREVES Ba fftay dUVATAV Vo AELTOVEYOUY YLoL WXQGTEQO XOOVIXG OLdoTHUA 1] Ue TOLoV dANO TQO-
o Oa frav duvatov va pelwBel 1 TOOGTHTO NAEXTOMIG EVEQYELAS TTOU OTTCUTE(TOL YLd TLS QVAYRES TG OLXOYEVELAS COU.
— Ymohdyioe mv moodTnTo, eVEQYELOS OV UmoQel va eEowrovoundel, xabdg xat o oovourd 6pehog Tov Ba TEOXTPEL.

» Xpnoigomoinoe Kal eQpApHooE TIG €VVOIEG TIOU EHABEG:
Oeppikd amoTeAéopaTa Tou NAEKTPIKOU PeUPATOG
1. Zupm\ripwoe TIG AEEELG Tou Aslmouv amnd To MAPAKATW Keluevo €10l WOTE Ol TIPOTACELG TTOU TIPOKUTTTOUV
va elval emoTtnuovikd opbEq:

a. ‘Otav amnd €vav AVTIOTATI) SIEPXETAL .eeerrerreerreerrearreerees reesreesses , N BepuokpaACia TOU ................ H avén-
on autr ouvdgetal Pe auv&non Tng evépyelag Tou avrlotdrtn. EmmAéov dtav n
......................... TOUu avtlotdrn yivetat peyaAutepn amnd tn Beppokpacia tou mepBdAlovtog, TéTE evEp-

YELA (coeevreniiieaiineenns ) Ba perapépetal and Tov avtliotdtn oto mepBdAlov Tou. H evépyela autr mpo-
EPXETAL ATIO TNV eevieiiieiieiee e eVEPYELD.
B. Hal&non mgG ..cooevveeieennne evépyelag evog avtiotdrn avriotaong R, étav and autdv SIEPXETAL .......c.........

..................... otabepnig évraong () kat emopévwg n moodtnTa NG Q mou petapé-
petal and autdv Tpog To TEPIBANOV 0e XPOoVIKO dldotnua t eival i) TOU cooveevieene,
.................................... TOU NAeKTPIKOU pelpatogq (I) Tou dlappPEel TOV AVTIOTATN, i) TNG wvevvveereeaieeieeeene

(R) Tou avTloTdTtn Kat i) TOU ...ccceceuveeenee. () oo TOU NAeKTpIKoU peluartog amd Tov avtlotdr).

Y. Otav and éva petalkd aywyd diEpxeTal NAEKTPIKO PeUud €va HEPOG TNG .veeeveveeeene. eVEPYELQG TWV
eNeUBEPWV NAEKTPOVIWV LETAPEPETAL OTA ... TOU peTaMKoU TIAEypatog. H draktn kivnon oAwv
TWV OOMKWV ABwv TOou aywyoU YIVETAL ........cc...... H o evVEpPYeld TOU aywyoU Kal n
.......................... Tou au&dvovtat. H .............. evépyela Twv eAeUBepwV NAEKTPOVIWV UELDVETAL TIPO-
owpwd. Ouwg, ot duvApELg TOU NAEKTPIKOU TIESIOU TIPOKAAOUV €K VEOU ................ G TaxytnTdg Touq
KAl QVATIANPWVOUV TNV ............. evépyeld Toug.

Xnuikd, payvnTika Kai BIoAoyikd amoTeA€éopaTa TOU NAEKTPIKOU peupatoq. HAekTpIKR Kal pnxavikn
evépyeia

2. Zuum\Apwoe TIG MPOTACELG WOTE va elval emOTNUOVIKA 0pBEQ:

a. Artia ™G NAeKkTPOAUONG €lval N OLEAEUOT TOU .eoveervieiirs eeeieeiieenne anod TO ..ccceveennee. dtdAupa. Katd
TNV NAEKTPOAUON N oo EVEPYELD UETATPEMETAL OE ...oocnveennene
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B. To nAekTplkd PeUMA ONUIOUPYEL .evevrrvennnne. medio. 210 TMEDO AUTO vevvveeeciiieiiieens evépyela n oroia
TIPOEPXETAL ATIO TNV eveevvvreereeerireeanenes evépyela. Otav €vag aywyoq Bploketal péoa oe payvnrtikd nedio
KAL TOV OLOPPEEL wevvvrrreereeeiiieeannie peUNa, TOTE TO TEDIO ATKEL .cvvvvveeeiiieiiene, oTtov aywyo.

Y. Ot nAeKTPOKIVNTAPEG elval UNXAVEG TIOU HETATPETIOUV TNV .ovvvvveeeeennns EVEPYELA TE ovvvveeieeeiiieenns eVEP-
vewa. H Aettoupyia Toug otNEICETAL OTO OTL TO .eecveviiieiiies ceeevieeaieeeniens aokel duvaun o’ évav aywyd and

LU)VA o] 1 (o] (e T TE:T0) ¢ o LRSS
d. OL yewntpleg elval UNXAVEG TIOU PETATPEMOUV TNV KIVNTIKY] EVEPYELA O€ .evevveeeiieeeirs cevireeesiveeaineeens

Evépyela kal 10XUG TOU NAEKTPIKOU PeUNATOG

JuunAfipwoe TIg AEEELg Tou Aelmouv amd To TAPAKATW KE(UEVO €TOL WOTE Ol TIPOTACELG TIOU TIPOKUTITOUV
va eival emotnuovikd opbEq:

To nAekTpkd peldpa Otav dlappE€el OMOLAdNMOTE CUCKEUT| 1] UNXAVH] UETAPEPEL O’ AUTH .ovveeeveveeerieeenns n
OTTO(A EIVAL AVANOYN TNG tovvieeiirieeiiieeiiie treeaieeesreeeneeens (V) mou epappdletal ota dkpa (MOAOUG) TNG CUCKEU-
AG, TNG covrrreeriireenieenn (I) TOU tiieieiiiieiiiis e TOU TN OOPPEEL KAL TOU .eeevvvveeeriieennns
........................... (t). H evépyela auth ........ccceecvveenneee.. O EVEPYELA ANANG HOPPNG.

EQAppooe TIG YVWOEIG OOU Kal YPAWE TEKUNPIWHEVEG ATIAVTHOEIG OTIC EPWTHOEIC TTOU aKoAouBouv:
Oeppikd amoTeAéopara Tou NAEKTPIKOU PeUNATOG

Na xapaktnpioelg pe X TIG MPOTACELS TWV OmMolwv To TEPLEXOUEVO eival emMOTNUOVIKA 0pB6 kat pe A

QUTEG TIOU TO TIEPLEXOPEVO TOUG eival emOTNUOVIKA AavOacopévo.

i. BuBiCoupe €vav avtiotdtn amd xaAkd oe vepd mou Ppioketal péoa ot Beppikd poOVwUEVO doxeio.
Amé Tov avTloTATn JEPXETAL NAEKTPIKO pelpa, TNV
évtaon Tou omoilou puBuifoupe pe €va pPoooTdrn.
Otav and tov avtioTdrn diEpxetal peuua €vraong
1 A, n Bepuokpacia Tou vepoU au&dvetal amd Toug
20°C otoug 22°C 0t XPOVIKO dldotnua ooy
Aerttou.

a. Ze Xpovikd dldotnua dUo AeTwv N Bepuokpacia
Tou vepoU au&dvetat and toug 20°C otoug 28°C.

B. Av petakiviooupe TO JpPOpEa TOU POOOTATN Kat
au€nooupe TNV €vtaon Tou NAEKTPIKOU PeUUATOG
oe 2 A, T01e 0g XPOVIKO dldotnua pioou Aemtou n
Bepuokpaacia Tou vepol au&dvetal amd toug 20°C
oToug 24°C.

Y. Av QvTIKATAOTACOUUE TOV avTloTdtn e dMov dimAdolag avriotaong kal pubuiocoupe To poooTtdtn
€Tol OTE N évtaon Tou peUuatog Tou Tov dlappéel va eivat 1 A, og XPovIKO dldoTtnua pioou Aerttol
n Bepuokpacia Tou vepol au&dvetat amd toug 20°C otoug 24°C.
3. Av pe Tov apxikd avtiotdtn pubuicoupe Tnv €vraon ota 0,5 A kat Bepudvoupe To vepd yia duo
Aemtd, N Bgpuokpacia Tou Ba au&nBel amd Toug 20°C otoug 24°C.
ii. H avgnon g Bepuokpaciag evog UETAMIKOU aywyou, étav amd autdv JIEPXETAL NAEKTPIKO peuua,
opeileTal TEAIKA:

a. TNV av&non Tng KIVNTIKAG eVEPYELAG MOVOV TwV eAeUBEPWV NAEKTPOVIWV TOU.

B. Ztnv al&non TG KWNTIKAG EVEPYELAG MOVOV TwV LOVIWV TOU METAAAIKOU TAEYUATOG.

Y. ZInV MPOOoavaToAloUEVN Kivnomn Twv eAeUBepwV NAEKTPOVIWV TOU.

3. Zmnv au&non g KNTIKNG evépyelag Adyw NG Atakmg kivnong twv eAelBepwv nAekTpoviwv Tou
KAl TWV OVTWV TOU UETAAAIKOU TAEYUATOG.
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10.

HAekTplKO pelpa oplopuévng évtaong SlappEel aviloTdtn yla XPovikd didotnua duo Aemtwv. To mood
NG NAEKTPIKAG EVEPYELAG TOU O aQVTLOTATNG petatpénel oe Bepuikn eivar 30 J. Av dutAactaotel n évra-
on Tou nAektplkoU pevpartog, mowa eival n avriotoln moodTNTa TNG NAEKTPIKAG EVEPYELQG TIOU META-
TpEnetal e Bepukr) oe €va Aemto;

Me molo tpdmo mpootateleTal LA NAEKTPLIK CUCKEUT pe Tn Borbela pag tnKOUEVNS ACPAANELQG;

Evépyela Kal 10XUG TOU NAEKTPIKOU PEUHATOG
Na xapoktnpioelg pe X TIG TPOTACELG TWV OMOIWV TO TEPIEXOMEVO elval EMIOTNUOVIKA 0pBO Kat pe A
auTéG TIoU TO TiepleXOUEVO Toug elval emotnpovikd AavBaouévo.
2Toug TIOAOUG evog NAEKTPIKOU KivnThpa epapudletal dlapopd duvapikou 5 V, omndte and autdv diép-
XETAL NAEKTPIKO pelpa évtaong 0,1 A. O KvnTPAg MEPLOTPEPETAL KAl KIVEl €va auTOKIVNTAKL:

a. H pnxavikn oxug mou amodidel o Kivnmpag eivat 0,5 W.

B. ZTov KIVNTAPa PETaPEPETAL NAEKTPIKY) LloXUg 0,5 W.

Y. ‘Eva p€pog NG nAEKTPLKAG LOXUOG TIOU UETAPEPETAL OTOV KIVNTAPA UETATPEMETAL O OEPUIKES ATW-

Aeleg AOyw Tou pavopévou TTAOUA.

3. Kd&be deutepdiento 0,5 J NAEKTPIKAG EVEPYELAG TIOU HETAPEPOVTAL amd TO NAEKTPIKO pelua oTov
KIvNTAPA HETATPETOVTAL 0 BEPUIKY EVEPYELQ.

€. H pnxavikr) evépyela mou amodidel o kivntipag oe €va Aemrd eivat pikpdtepn twv 30 J.
Na meptypdyelg TIG LETATPOTEG 1 LETAPOPEG EVEPYELAG TIOU CUPBaivouv oe €va NAEKTPIKO KUKAWA TIOU
aroteAeltar and pa uynatapia kat €vav avrtiotdtn o omoiog eival Bubopévog oe vepd mou Bpioketal
pEoa oe Oeppuikd HOVWUEVO DOXelo.
Na meplypdyelg TIG UETATPOTEG EVEPYELAG TIOU CUUBaivouv Katd Tn Aettoupyia Tou Kivntripa evog avel-
KuoTrpa Kabwg avuywvel To BAAauo ard Tov 10 otov 50 6poPOo AG TIOAUKATOLKIAG.

Mrmopel €évag kivntrpag va amodidel punxavikr .oxU peyaAutepn amd Tnv NAEKTPIKY oYU TIOU UETAPEPEL
TO NAEKTPIKO pevpa o’ autdv; Na artloAoyrioelg tnv andvinor| oou.

ONON.GAKSO

J
kg -°C°

la oAeg ©q aokrjoelg divetar n edikn Bepudtnta Tou vepou: ¢ =4.200

OeppIKa amoTeAéopaTa TOU NAEKTPIKOU PEUUATOG

2e NAeKTPIKO KatavaAwtr avaypdgovral and Tov KAataokeuaotr] ol evdelelg «12 V, 30 W». Tt onuaivel
autr N MAnpogopia; Av epapudooupe oToug MOAOUG Tou KatavaAwtr tdon 12 V, ndon Ba eival n évra-
on Tou NAeKTPlKOU peUuaTog Tou Ba Tov dlappéEel;

Tpelg NAEKTPIKEG CUOKEUEG, €vag avTloTAtng, €vag Kivntnpag Kal €vag OUOOWPEUTNG €XOUV XAPAKTNPL-
oTikd Aettoupyiag (12 V, 6 W), (12 V, 30 W) kat (12 V, 24 W) avtiotoixa. Mwg mpénel va Ti§ ouvdEaou-
pe pe Tmyn otabepnrig Tdong 12 V, wote va Aetoupyroouv oUupwva We TIG TMPodlaypapeq Tou Kata-
okeuaotr] Toug; Mdon eivat n oAk NAEKTEIKN LOXUG TOU TIAPEXEL TOTE N NAEKTPIKY TINYY] KAl OTIG TPELG
OUOKEUEG;

2Toug TIOAOUG NAEKTPLKAG TNYNG oTtabeprig Tdong 6 V ouvdéoupe avtlotdrn avriotaong 6 Q oe oelpd
pe aurepOueTpo. a. Zxedlaoe 1o KUKAwpa. B. Mola eival n €vdel&n tou apmepdueTpou; Y. Mowa eival n
noodtnTa Tng OepudTNTag TOU HETAPEPETAL amd Tov avrlotdtn mpog To mePBAAAov oe xpdévo dUo
Aertdv; O. Mdon eival n nAekTplk evépyela mou TPoadidel n TNy} 0To KUKAWUA otov (Blo xpdvo; €. Av
QVTIKATAOTN)OOUUE TOV QVTLOTATN He €vav AAAO Tou €xel Tn WIOT| avtiotaom, oe moéoo xpdvo Ba mapa-
xBel a’ autdv n Bla moodta Bepudtnrag; ot. Moéon elval N NAeKTPLK evEPyela TOU TPOCDIdEL 1 NAe-
KTPLKA TINyr| oTo KUKAWUA avd deutepOAerTo, o Kabepia amd Tiq dUO0 MEPUTTWOELS;
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AoB€telg €vav avtiotdtn avriotaong R=12 Q, ua nAektpiki mmyn otabepng tdong V=6 V, kaAwdla
ouvdeong, dlakdrn kal €va Bepuikd povwpévo doxelo Tou meplExel vepd ndlag 0,1 kg apxikig Beppo-
kpaoiag 18°C.

a. Na oxedldoelg m oynuatikr avarnapdotaon mg ddragéng mou Ba Xenoyloroioelg yia va Bepudvelg To vepod.
B. Na unoAoyioelg TV €vtaon Tou nAeKTPIKOU PeUUATOG TIOU JLapPEEL TOV AVTLOTATN.

Y. Z& nméoo xpdvo n Bepuokpacia Tou vepol Ba petafAndsi and toug 15°C otoug 25°C;

HAektpikdg Beppoaipwvag (edéva 3.13, oel. 70) meplExel vepd pdlag 10 kg, €xel avriotdrn avriotaong
60 Q, evw TO NAEKTPIKO pelja Tou Tov dlappgel €xel éviaon 4 A.

a. Me Bdon ta mapandvw dedopEva va UMOAOYIOELG TNV NAEKTPIKI EVEPYELQ TIOU HETAPEPETAL OTO Bep-
pooipwva oe Xpdvo 2 min.

B. Av yvwpiCelg o1t To 70% TOU TIOOOU TNG BepUdTNTAG TOU MPETAPEPETAL AMd TOV AVILOTATN OTO TEPL-
BaMov anoppogdtal and 1o vepd Tou Beppocipwva, va urnoloyioelg TNV alu&non tng Bepuikng eveép-
YElag Kat Tng Beppokpaaciag tou vepol ota 2 min.

210 KUKAWPA NG OmAaviig elkovag ol dUo aviloTATeG €XOUV i
avtiotdoelg Ry=20 Q kat R,=40 Q avrtiotoixa. MOAG KAel- |'

ooupe To SlakodrTn, n €v3elén Tou BoAToueTpou eivat 12 V. a.
Mowa 6a eival téte n €vdel&n Tou aumepdueTpou; B. Na umo- R R
AOYLOELG TNV TTO0dTNTA TNG BepudTNTAG TOU PETAPEPETAL ATd A e '.'.".-'z..-. : B

Lk o T
KdBe avtiotdtn oto meplBANov oe dUo Aemtd. Y. Na umoAd- J r L wJ

& I

YIOELG TNV NAEKTPLKY] EVEPYELA TIOU TIAPEXEL N TINYN OTO KUKAW- Lk

pa otov B0 xpdvo. &. Na umoAdyloelg v napayouevn Bep-
poTNTa avd deutepdAento oe kKABe avtiotdtn. €. Na umoAdyt-
O€IG TNV EVEPYELQ TIOU TIAPEXEL N TINY OTO KUKAWMA avd JSEUTEPOAETTTO.

Evépyela Kai 10XUG Tou NAeKTPIKOU PeUpATOq

Mwa prnatapia ouvdéetal pe Ta dkpa evég Kivntrpa, €TolL WOTE O KIVNTAPAG va meplotpépetal. Me tn Bori-

Bela evog AUMEPOUETPOU UETPAUE TNV €viaon Tou NAEKTPIKOU PeUUATOG TOU KUKAWHATOG. Me €va BOATO-

METPO HETPAME TNV TAON oToug MOAoug TNG Urataplag.

a. Na oxedidoelg To avtioToiKo KUKAWUA.

B. Av n évdel&n Tou aumepOUETPoU Tapapével otabepr) kat (on pe 1=0,5 A, va umMoAoyioelg TO NAEKTPIKO
@opTio Tou dEpxeTal amd v prarapia Kat and Tov Kvntpa oe XPoviké didotnua evog Aertrol.

Y. Av n évdel&n tou BoATOUETPOU Tapauével otabepn) Kat eival (o pe 6 V, va urnoloyioelg v noodtnra
MG XNUIKNAG EVEPYELQG TNG MMATAP(ag TOU PETATPATINKE O NAEKTPIKY) OTO (Blo XPOVIKG JldoTnpa.

3. Av yvwpiCelg dtL oxeddv OAn n evépyela Tou MPOCdIdeL N pnatapia 0To KUKAWUA PETATPETETAL OE UNXa-
VIKI] EVEPYELQ OTOV KvnTripa, 6a ftav duvatdv va XEnOWOMOIOOURE TOV KIVNTAPA Yid va avuPwooule
pia métpa padag 1 kg os Ugog 15 m; (@=10 m/s?)

Juvdéoupe Toug TIOAOUG KIVNTAPA HE NAEKTPIKY TNy} otabepr|q tdong 12 V, ondte n €vtaorn Tou NAEKTPL-

koU peulpatog mou Tov dlappéel eival 2 A. O kivnipag arodidel oe €va Aerrd pnxavikr evépyeta 1.000 J.

a. Na umoAoyioelg TNV NAEKTPIKY] LoXU TIOU PETAPEPEL TO NAEKTPIKO PeUUa OTOV KLVNTrPa.

B. Na uroAoyioelg TNV NAEKTPIKY] EVEPYELA TIOU UETAPEPEL TO NAEKTPIKO PeUUA OTOV KIvNTNPa oe XPdvo evog
Aertrou.

Y. Na urnoloyioelg v moodtnta g OepudtnTag mou PETaPEPETaAl and Tov Kvntpa oto mePBAAAov
atov B0 xpodvo.

d. Na umnoAdyloelg Tnv anddoon Tou KivnTrea.

2e Kivnmpa 1mou Asttoupyel umnd tdon 120 V uropel va petapepbel nhektplkn oxug 600 W, olupwva pe

TIG TIPOJLAYPAPEG TOU KATAOKEUAOTN) Tou. TATE TO 80% TNG NAEKTPIKNG LoXUOG UETATPEMETAL Amd TOV KIvn-

™mpa oe pnxaviky wxu. Otav o kvnmpag Asttoupyel KATw and autég TIG OUVONKEG, va UMOAGYLOELG:
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. TNV NAeKTPIKN] EVEPYELQ TIOU UETAPEPETAL OTOV Kivntripa Otav Aettoupyel eni d€ka Aerrd.
. Tnv évtaon Tou nAeKTPIKoU PEUNATOG TIOU TOV OlAPPEEL.

. Tn pnxavikr) woxU mou amodidet.

. Tn unxavikn evépyela mou amnodidel oe dEka Aemtd Aettoupyiag.

® o0 < W Qo

. To pépog TG NAEKTPIKAG EVEPYELAG TIOU UETAPEPETAL OTO TIEPIRBANOV e TN HoPPY| BepudtnTag Kdbe
deutepOAETTTO.
ot. To pépog TNG NAEKTPIKAG EVEPYELQG TIOU WETATPEMETAL O OepUdTNTA KAl LETAPEPETAL OTO TIEPIBANOV
oe J€ka Aertd Asttoupyiag.
10. H péylotn nAekTplk 1oxUG mou uropel va petagepbel o’ évav avtiotdtn avtiotaong 100 Q, xwpig va Kael,
elvar 4 W.
a. Na umoloyioelg tn PEYLOTN TN TOU NAEKTPIKOU PEUUATOG TOU UIopel va Tov dlappEet.
B. Na umoAoyioelg T MEYLOTN T NG NAEKTPIKNG TAONG TIOU WMOPOUME va ePAPPOCOUNE OTa AKpa Tou.
Motwa eival Téte n MoodTa ™G BEPUATNTAG TIOU HETAPEPETAL amd ToV AvIIOTATN OTo TEPIRAAAOV TOU O€
XPOVO BUO AETTTWV;
Y. Av gpapudooupe ota dkpa Tou tdom 10 V, ndon eivat n évtaom Tou nAekTpikoU PeUATOG TIOU TOV dlap-
p€el; Moon NAEKTPIKY evépyela PeTaTpEneTal an’ autév oe Bepudtnta avd deutepdAertto; MNdon Bepudn-
Ta petapgpetal and Tov avrlotdin oto mePBANoV oe Xpovo dUo Aemtwv; ZUYKPLVE TNV TR QUTH HE TNV
avtioToln Tou gpwtiuatog (B).

NEPIAHWH

0 Otav and €va PeTaMIKO aywyd OdEpXETal NAEKTPIKS PeUNA, N NAEKTPLKY EVEPYELA TIOU UETAPEPEL UETA-
Tpénetal oe Beppikn. H Beppokpaoia tou aywyou au&dvetal kal BepudtnTa UETAPEPETAL A’ Autdv OTO
TePLBANOV.

0 H nogdémra g Bepudmmrag mou petagépetal and évav avtloTdtn oto mepBANoy, dtav arnd autdv SEPXETAL
NAeKTPIKO pelua, elval avdloyn: Tou TETPAYWVOU TNG €viaong Tou PeUMATog, TG avtioTaong Tou avrlotdmn
Kal Tou Xpdvou JlEAeUoNG Tou NAeKTplkoU pelpatog. O vopog autdg eival ywwotdg wg «vOUoG Tou TTAOUA».

0 Katd tn diéheuon tou nAeKTplkoU pelpatoq péoa amd Toug NAEKTPOAUTEG N NAEKTPLKN EVEPYELQ WETA-
oxnuatifeTal og XnMKA.

0 MNipw améd évav aywyod mou Tov dlappéel NAEKTPIKS pelpa dnuioupyeital payvntikd medio. To payvntiko
nedio €xel evépyela Kal Uropel va mPokaAéoel NAEKTPIKA (alvopeva.

O To payvntiké medio aokel duvaun oe kdBe aywyd amd tov omoio JEPXETAL NAEKTPIKS pedua dtav autdg
Bpiloketar péoa oto medio. To Ppawvouevo autd TO EKUETAAEUOUAOTE YIA TNV KATAOKEUY] TWV NAEKTPOKIL-
vnpwv. Ot NAEKTPOKIVNTAPEG METAOXNMATICOUV TNV NAEKTPLIKY] EVEPYELQ OE KIVNTIKA.

0 Kd&Be nAEKTPIKY) OCUOKEUY HETAOXNMATICEL NAEKTPLKY EVEPYELA OE evépyeld AAANG Pop®NG. H OUVOAIKY) ood-
TNTA TNG EVEPYELAG TIOU MeTAaoXNMatiCel eival avdloyn TG NAEKTPIKNG TAoNG Tou epapudletal ota dkpa
G, TG évraong Tou nAeKTPlkoU peUuatog Tou Tn dlappéel, Kabwg Kal Tou Xpdvou Aettoupyiag tng.

0 H nAektpikn 10XUG TIOU PETAOYXNMATICEL A NAEKTPLKA OUOKeun eival (on pe To yvouevo tng dlagopdg duva-
MikoU Tou epapudletal otoug OAOUG NG e TNV €vtaon Tou NAEKTPIKOU PeUPATOG TOU T OLaPPEEL.

BAZIKOI OPOI
OepPUIKY evépyela HAekTpIK 1OoX0G HAeKTpOKIVNTAPAG
©epuokpaaia HAekTpikn evépyela HAekTpoyevvritpla

OepudTnTa




