TO NAEKTPIKO pEUNA
METAQEPEI EVEPYEIQ

Eikéva 8.1
‘Otav ol NAeKTPIKEG OUOKEUEG dlappgovTal amnd
pelua, Bepuaivovrat.

Eikéva 8.2
‘000 xpdvo to Aaumndki dlappéetal and NAEKTPLIKO
pelua, peTapépetal BepudTTa and autd npog
TO TIEPIBANNOV TOU.

KEDQDAAAIO 8

8.1 Merarponn Tng nAekTpikng evépyeiag
oe Oeppikn

KdBe aywydc rou dtappéetat ard nAeKTpIkSO peuua, 6ep-
uaiverat.

‘Otav évag kolvég AauTrpag MUPAKTWoewS Aeltoupyel
yia apketd xpdvo Bepuaivetal. Av B€coupe og Aettoupyia pia
NAeKTPIKY kKouliva, TéTe N eotia g Bepuaivetal. Ot nAekTpl-
k€ BepuAoTPEG, oL kouliveg Kal ol Bepuoocipwveg Bepuaivo-
vtal, 4Tav oL avtloTdTeg Tou MepLEXouv dlappéovtal anod
NAEKTPIKS pelja.

evikd, dtav évag avtiotdng dlappéetal and NAEKTPIKS
peluq, n Bepuokpacia tou au&dvetal. To pavdpevo autd To
HeAéoe MpwTog 0 AyyAog QuUOIKAg TCAouA (James Joule),
Kat yU autd ovopddetal «paivouevo Joule (T{GoUA)».

‘Onwg eidape otn puaotky Tng B’ MNuuvaoiou, av&non
NG Bepuokpaciag Tou avTiotd onpuaivel kat av&nomn g
BepUIKAG Tou evépyelag. Epdoov o avtiotdtng Bpioketal
oe mepRANov pikpdTtepNng Bepuokpaciag, BepudtnTa and
Tov avTloTdTn 6a peTapEépeTal oTo TEPIRANNOV TOU.

Mota eivat n mpoéAeuon autrg e BepudtnTag;

MNvwpiCoupe 6TL N BepudtTa eival pia popPr| evEpyEeLag
Tou PeTagépetal and éva owpa og AAo, Adyw dlapopdg
Beppokpaaciag. MNwpifoupe emiong étLn evépyela dev a-
payetal and 1o undév. Mnopel uévo va petatpénerat and
™ Ja pop®r} otnv AAAN, €Tol WOoTE TO OCUVOALIKO TOgd NG
va dlatnpeital apetdBAnTo. Amnd Vv AAAN pepld, TA eUmnel-
pIkd dedopéva pag Aéve dTL édtav évag avTiotdmg dlappge-
Tal and nAekTpIkS pelua, ToTe auEdvetal n BePULKT TOU
evépyela. Enopévweg Ba npénel va dexBouue OTL | BepUIKn
auTr evépyela pogpxeTal and To NAEKTPIKO peuja.

To NAeKTPLIKS pela HETAPEPEL EVEPYELQ, TIOU TNV OVO-
paloupe «NAEKTPIKA eVEpyelas. H NAEKTPLIKN evépyela [e-
TATPEMETAL OTOV AVTIOTATN O BEPIKY).

ASyw NG av&nong g BepIkng evépyelag (dpa katTng
Bepuokpaciag) Tou avtiotd petagpépetal OgpudtnTa ar’
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autdv pog 1o epBANov Tou. ‘Qote n artia g HeTagopdg
BepudTnTag and vav avtloTtdrm rpog To ePBAAoV Tou, el-
VAL TO NAEKTPLKS peUjIa TToU ToV dlappEeL.

To epwtnua ou avaduetal apéows KeTd arnd autni n
dlarniotwon, elvat:

lMota oxéon ouvdéet To aitio ue To arnotéAeoua; Me roto
TPOMo OXeTi(eTAl TO TOC00 BePUOTNTAG TTOU MPOEPXETAL ATTO
évav avrioTdrn Ue v &vraon Tou peUUAToG TToU TOV SLAPPEEL;

Ma va avakaAUyoupe Tn ox€on mou {ntdpe katapelyou-
e TIdAL oTo nteipapa. Bubifoupue €vav avtiotdn R oe vepd
oplopévng HAZag. Zuvdg€oupe Ta AKPA TOU e TINyr| NAEKTPL-
koU pedparog (eikéva 8.3). KAeivovtag Tov dlakdrtn, o avTl-
otdtng dlappéetal and nAekTplkd pevua. H evépyela tou
nAeKTpIKOU peluatog petatpénetal and Tov avtiotdt R oe
Bepuikn. H Beppokpacia tou auEdvetal. To vepd Twpa €xel
XaunAdtepn Beppokpacia and Tov avtloTdrn. Ogpudtnta
petapépetal and Tov avtiotdtn oto vepd. H Bepuokpacia
Tou vepou aveBaivel. Me ) Bor|Bela Tou BepUdETPOU KaTa-
ypdgoupe v dvodo Tng Beppokpaciag (AB) Tou vepou yla
OPIOMEVO XPOVIKO dldatnpa (At).

MrmiopouUpe va urtohoyiooupe To ogd Tng BepudtnTag
(Q), mou petapépbnke and Tov avtloTdrn oTo vePd OTO XPO-
VIKGS dldotnua At, e ) Borbela tng e&lowong ng Beppido-
peTplag (Oepudra — duoikn B’ Muuvaciou):

Q=c-m-AB
J

o

(e1dkr| BepudTnTa TOU VEPOU),

orou: ¢ = 4200 ”

m: 1 HAZa Tou vepoU ToU TIEPLEXETAL OTO BEPUKA LOVWUE-
vo doxelo (kg).
A6: n petaBoAr) Tng Beppokpaciag Tou vepou (°C)

MeTtaBdAAouLE TNV €vTaon Tou NAEKTPIKOU PeUATOG TIOU
dlappéel Tov avTloTdTm Ue TN BorBela Tou poootdtn. Kata-
YPApoupe, yla To (Blo mdvta XPoviko dldoTnua, T LETABOAN
g Bepuokpaaiag Tou vepou (AB). Yriohoyiloupe Tn Bepud-
TNTA TIOU LETAPEPONKE ard ToV AvTIOTATN OTOo VePO OTO (dlo
XPOVIKO dldotnua.

Ano ta nelpapatikd dedopeva, TTou MPOKUTTOUV dLarit-
OTWVOUE OTL:

Otav dumAaotdlouue tnv €vraon Tou NAEKTPLIKOU peUUA-
T0G (2 - 1), otov (dlo xpovo, uetapépetal ard tov (dlo avtt-
ot1dtn TeTpanAdoto nood BepudtnTag (4 - Q=2%- Q) oTo Ve-
0. Otav v tpitAactdlouue (3 1), To mood tng Bepudtn-

Eikéva 8.3
‘Otav o avtiotdtng dlappéetal and peuua
diM\dolag €vraong LETapEPETalL 0To vepod
TETPANAAOLO0 TT00S BEPUSTNTAG TTPOKAAWVTAG
avtioToixn augnon g Beppokpaciag Tou.

TO HAEKTPIKO PEYMA META®EPEI ENEPTEIA
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Eikéva 8.4
Ané Tov avtioTtdtn JMAdolag avtioTaong, mou
Slappéetal and peupa idlag évraong, oto dlo
XPOVIKO SLA0TNUA, LETAPEPETAL OTO VEPD
SimAdoto nmocd Beppdtnrag.

TaG rou uetapépetal evwiardaotdletat (9- Q = 32+ Q), Kok.

Zuumnepaivoupe 0TI To MO0 TNG OspudTnTag (Q) mou
nmpoépxeTal amd évav avrioTdrn, eivai avdloyo Tou Te-
TPAywvou TNG €vTacnG ToU NAEKTPIKOU PEULATOG ITOU TOV
diappéel.

Mapatipnoe 611 oTo TMelpapa rou rieptypdPape (eikdva
8.3), yla dLldpopeg TIUEG TNG EVTAONG TOU NAEKTPLKOU peU-
patog, peTpdpe Ta avtioTolxa mood Tng BeppdTnTAG TIOU
npoépxovtal ard Tov idlo dvta avtioTdTn Kal yia OpLouE-
vo (otabepd) xpovikd didotnua. Eival, emopévwg, oAU TiL-
Bavo va gou €xouv 1idn dnpoupynBei duo epwtrpata:

1. Mw¢ petaBdAAetat o mood BepudTNTAG MOU MPOEPXE-
Tat ard évav avtlotdtn oe ouvdptnon Ue TNV avtiotaon Tou,
av dtatnpriocouue To Xpovo diEAeUanG Kat Tnv €vtaon Tou
NAEKTPLIKOU peuuatog otabepd;

II. Mg petaBdAAetal 1o Mood BepudTNTAG MOU MPOEPXE-
Tat and gvav avtiotdrn og ouvdpTtnon UE TO XPOVOo SLEAEU-
01NG TOU NAEKTPIKOU peduatog ard autov, otav dlatnpouue
v évraon kat v avriotaon otabepd;

XpnoonolwvTag avilotateq Ye SLapOoPETIKY| TN avti-
oTaong Kat getaBdilovtag To XPoviko dldoTtnua tng pé-
TPNONgG UrnopoUpe va mpayatornomooupe nelpduata (et
kéveg 8.3, 8.4, 8.5) nou divouv andvinon oe kABe €va arnod
Ta epWTANATA pag.

Ta nelpapatikd dedopéva mou TPOKUTITOUY, [ag odn-
youv ota avtiotolxa dUo ouprepdopara:

|. To mood tng BepudTnTag nou npogpxetatl and Evav
avtloTdTn, dtav 0 Xpovog JIEAEUONG KaL 1 €VTAOn TOU NAe-
KTPlKoU pelpatog diatnpouvrtal otabepd, eivat avdaloyo
NG avtioTaor|q Tou.

Il. To mood Tng BepudTNTAg TOU MIPOEPXETAL AT Evav
avtlotdTn, 6Ttav n aviioTaor| Tou KAl 1) €vTaon Tou NAEKTPL-

Eikéva 8.5
‘Otav o avtiotdng dlappéetat and nAekTpikd pelpa otabepr|q €vraong yia SIMAAaoio Xpoviké dldotnua, To oad g Bepudtnrag,
TIOU JETAPEPETAL Ao TOV AVTIOTATN 0TOo vePO, SMAactaZeTal.

224

OYEZIKH " TYMNAZIOY



KoU peldpatog mou Tov dlappéel dlatnpouvtal otabepd, ei-
val avaAoyo Tou Xpdvou JLEAEUONG TOU NAEKTPLIKOU pela-
TOG art’ autoév.

Ag ouvoyiooupe Ta ouunepdoaTa ToU dLAUOPPWOalE
arnd OAeq TIQ MElPAPATIKEG dpacTNELOTNTEG, TIOU TIEPLYPd-
Yape, KataAryovrag otn dlatunwon evdg pualkoU vOUou:

To mood TnG BepudTnrag Q mou yeTaPEpeTal amo Evav
avriordrn, avrioraons R, mpog 1o mepidAiov o€ xpovo t
oTav autog diappEcTal amo NAEKTPIKO peUa oTaBeprg
évraong I, sivai:

(a)avdAoyo Tou TeTpaywvou TnNG évraong I Tou nAeKTpikou

PEUNATOG ToU SIapPEEI TOV AVvTIOTATI).

(B) avdAoyo TnG avriotaong R Tou avrioTdTn
(v) avdAoyo Tou xpovou t, 31€AeuonG Tou NAEKTPIKOU PEU-

Marog amé Tov avrioTdTn

H pabnuatikr ékppaon Tou GuaoilkoU vOuou, TIou JOALG
dlatunwoape eival, wg ouvribwg, N LaBnNUaTiky oxgon Je-
Ta&U Twv oupuBoAwyv (Q, I, R katt), mou avamnaptotouv Ta
avtioTola puUOIKA PeyEon:

Q=P R -t

orou OA\a ta peyEon petplouvral oe povadeg Tou S.. AnAa-
on, n Bepudnta Q oe Joule, n €vraon Tou peuuatog | og A,
n avtiotaon R og Q kat o xpovog t oe s.

O nmapandvw véuog ou availel Kat eptypdpeL To paivo-
pevo TCAoul dlatunwbnke apxikd amd tov TCAouA. ‘Etol,
OVOUAOTNKE «VOMOG TOU T{AOUA».

Eppnveia Ttou @aivopévou T{aoul

lati n Bepuokpaocia evog uetaikou aywyou rou dlap-
péetal and nAeKTPIKO peuua, au&dvetal, Me roto unxavioud
1 EVEPYELQ TOU NAEKTPIKOU PEUUATOG UETATPEMETAL QIO TOV
aywyo o€ BpULKT], TOU LUETAPEPETAL OTO NTEPIBAAAOV TOU;

MNa va eppnvedooupe To pawvépevo Joule, Ba kdvoupe,
onwg ouvnoOwg, Ula KaTAduon OTO [IKPOKOGHO. 2T dopn
NG UANG, and tnv omnoia anoteAeital évag PeTAMIKOG ayw-
v06gq. Ag ipooTiabrjooupe Aolmndv, va eplypAYOoUE OTO -
KPOOKOTIKO eTtinedo, SAOUG TOUG TIPWTAYWVIOTEG TNG Ta-
pdotaong nou ovoudZoupe «palvopevo Joule».

e O petal\ikég aywydg (yia napddetypa éva olppa and
XaAKO): Arntoteleital arnd éva MA&yua IOVTwV XaAkoU, TIou
KAvOUV HIKPEG TANQVTWOELG o€ TuXaleg dleubuvoelg, YUpw
and evieAWs CUYKEKPLEVEG BETELG (ATaKTN Kivnon) (EIKO-
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Eikéva 8.6

Mpapikég mapaotdoelg TNG KETABOANG TG Bep-
MIKNAG eVEPYELQG AVTIOTATN O OUVAPTNOE LE:
() Tnv évraon Tou peuuartog, (B) Tnv avtiotaon
Kat (y) To xpdvo diéAeuong Tou peUATOG.

Eikéva 8.7
James Joule (1818 — 1889)

AyyAog ¢ualkdg, {uBoroldg OTo EMAYYEAUA.
AoxoN6nke pe €peuveg TIou agopouoav TNV
eVEPYELA KAl TIG LETATPOTEG TNG. Me Ta Tepipn-
pa relpduatd tou, €3el&e 0Tl oe KABe PeTABOAN,
n oAN evépyela dlatnpeitat otabepr).

TO HAEKTPIKO PEYMA META®EPEI ENEPTEIA
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Eikéva 8.8
Ta eAelBepa nAektpdvia ouykpoUovTal pe
Ta wvra. Evépyela petapépetal and ta
nAektpdvia ota ovta. AuEdvetal n Bepuikn
EVEPYELA TWV NAEKTPOVIWV KAl TWV LOVTWV TOU
oUpHaTOG, HE arnoTEAETUA TNV Avodo TNG
Beppokpaaciag Tou UAKoU.

Eikéva 8.9
Tour) AQUITTPA TIUPAKTWOEWG.

va 8.8). Ta ehelBepa nAekTpdvia Tou HETANNOU KivouvTal

XQOTIKA (Tuxaia Tpog KABe katelBbuvon) oe OAN TNV €kTa-

on tou cupparog. Katd v kivnor toug alAnAemidpouv

ouxvd [e Ta ovTa.
® H Beppokpaacia Tou yeTAAoU: oxeTileTal KUPIWG PE TNV

KIVNTIKA TV IOVTWV Tou, Adyw TNG ATAKTNG Kivnong Toug.

H evépyela autr| ovouddeTal Beputkr} evEpyela Tou UETAA-

Aou. ‘Ogo o évtovn eival n dtakm kivnon Twv WvTwy, T0-

00 peyalUtepn elivat n Bepikn evépyela kal n Bepokpa-

ola Tou petdAou (Bepudtnta — duaikr) B Muuvaciou).
® To nAekTpIKO pelpa: MpokahelTal and pia dlapopd du-

vapkou rou epappdloupe ota dkpa Tou oUpuatog. To-

Te, Jéoa ato oUpua avarrtuooetal éva nhektpikd rnedio,

TIou aokel ota eAelBepa NAEKTPOVIA NAEKTPIKES dUVA-

pelg. Autég ta avaykdalouv, €ktdg amnd Tnv Ataktn kivnon

TOUug, va petatorifovral Kal Katd UKog Tou oUPUAToq.

‘Etol, Ta eAelBepa nAekTpdvia anoktoulv, pia mpdodetn

KIVITIKY) EVEPYELQL.

Kabwg ta nAektpdvia kivouvtatl, aAnAemidpouv, onwg ei-
Tape, Je Ta wvta Tou mAgypuartog. Tote, dnwg cupBaivel kat
e dUo urdieq Tou priAidpdou, éva Hépog g TIPOoBETNG Ki-
VINTIKNQ EVEPYELAG TWV NAEKTPOVIWV LETAPEPETAL OTA LOVTQ,
pe anotéleopa n dtaktn kivnon (TaAdvtwon) Twv IOVTwy Yi-
vetal evtovotepn). Tautdxpova, ol SUVAUELS TOU NAEKTPLKOU
niediou ertaxUvouyv ek véou Ta eAelBepa nAeKTPOVIA Kal
QvanmAnPWvouV TNV KIVNTIKNA Toug evépyela. 'ETol, GUVONIKA N
XA0TIKA Kivnon Twv owpatidiwy Tou UAIKoU yivetal evtovdte-
pn. H Beppikn evépyela kat n Bepokpaacia Tou auEdvovtal.

H au&non tng Beppokpaciag Tou HETANNOU Og OXEoM e
TN Beppokpacia Tou MePIBANOVTEG Tou, €XEL WG AMOTEAEOA
™ petapopd Bepudtnrag and To oUPA TPOG TO TIEPIBANOY
Tou. Tn BepudTnTa aQUTr LETPHOALE OTO OXETIKO Melpapa Tng
elkévag 8.3, Katd tn HeAETN Tou pavopgvou TCAOUA.

Epappoyég Tou aivopivou T{aoul

1. Aaquntripag MupaKTWoews.

Av Beppdvoupe gva HeTalkS oUppa Kal n Beppokpaaia
Tou aveéRel HEPIKEG eKaTOVTADEG 1) XI\ddeg Babpoug Ke-
olou, Téte TO oUppa PwTtoRoAel. EkueTaleudpaoTte autd To
pawvouevo, og ouvduaoud e To awvopevo Joule, otny Ka-
TAOKEUT) TWV AQUITTAP WV MUPAKTWOEWG:

Aloxeteuoupe NAEKTPIKG peldpa péoa and €va dUOTNKTO
METaAAIKS cUppa. Tdte, n Beplokpaaia Tou oUpuaTtog ave-
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Baivel. PuBpuiCovtag katdAAnAa TV €vtaon Tou NAEKTPIKOU
peuuatog rnou dlappEéel To oUPA, UMOPOULE va TIETUXOULE
TéTola TIUr TNG Beppokpaciag Tou, Wote va PWTOROAEL.

2e 1600 UPNAEQ Beplokpacieq To UAIKS Tou oUpUATOG
avTidpd XNMIKA e To oEuydvo TG atudopalpag, e anots-
Aeoua v o&eidwon kal T didAuor Tou. Na va ano@uyoupe
TéTOlEQ, averuBUuUNTES XNUKEG avTidpdaoelg, TOTIOBETOUE TO
oUpua oe XwPo Orou Urndpxel adpaveg agpLo 1] o€ XWPO Ke-
vé and agpa, rou TiepBANeTal and yudhwvo riepiBAnua (st-
k6va 8.9).

H Beppokpacia Tou oUpuatog aveBaivel og apkeTd uyn-
A Tiun (mepimou otoug 2.000°C) Kat uropel va TipoKaAEoEL
v ™E&N Tou petd\ou. '’ autd, To oUpua KataokeudleTal
and dUotnkta HETaNAa, Onwg eival, yia mapddetya To Boi-
PpEALo.

2. HAektpikn kouliva.

H Bepudtnta nou npoépxetal and TNV NAEKTPIKY Koud-
va 1 Tov NAeKTPIKSO Beppooipwva, opeiletal oTo Pavopevo
Joule. H evépyela Tou nAekTpIKOU peUATOG LUETATPETETAL
o€ Bepkn and €vav 1 MeEPLOCATEPOUG AVTIOTATEG, TIOU TiE-
pLEXOUV ol ouokeUugg auTtéq. H Bepuokpaaia Toug au&dve-
TaL, ondte OepUdTNTA PETAPEPETAL TIPOG TO TIEPIBANNOV Kall
TO Payelplkd oKeUog.

3. Tnkouevn aopdAeta.

Eivat rubavd, Adyw BAARNG ag cUoKeUng 1) amnd éva Tu-
xaio yeyovog, ot dUo TOAOL Iag NAEKTPIKNYG TINYNG va CUv-
deBoUlv PeTAEU TOUG He aywyo oAU UIkprig avTioTaong.
Mia tétola ouvdeon, ouxvd ovopdletal BoaxukukAwua. To-
1€, oUPPwva pe 1o véuo tou Ohm,

i<

agou n avtiotaon (R) Tou aywyou eivatl moAU pkpn, n évta-
on (I) Tou nAekTplkoU peduatog rou Ba repdoel arr’ autév
Ba eival oAU peydAn.

MNvwpiCoupe Suwg, OTLTO OO0V TNG NAEKTPIKNC EVEPYELAG
TIOU LETATPEMETAL O€ BEPIIKY) OTOV aywyod, elval avdAoyo Tou
TETPAYWVOU TNG €VTaoNng Tou NAEKTPIKOU peUATOG, TIOU TOV
dlappéel (vopog Tou Joule). Eival emopévwg oAl rubavd n
Bepuokpacia Tou aywyou va avéBel Tdoo oAU, WoTe va
TPOKANBel TYEN Tou aywyou Kal KATaoTPOPr] TNG CUOKEUNG.

Ma va mpooTaTéPoue TIG CUCKEUEG amnd €va TETOLO ev-

Eikéva 8.10
2NV nAeKTPLKN Kougiva n evépyela Tou
NAEKTPIKOU PEUMATOG HETATPEMETAL OE BEPIKT).

papbog
payvnoion

avTioTaTng

Eikéva 8.11
ZXNMATIKN ToWN] evog NAeKTPIKOU Beppoaipwva.
H NAEKTPIKY EVEPYELA LETATPEMETAL OE BEPIKY)
evépyela Tou avtlotdrn. H Bepuokpaaia Tou
aveBaivel, pe anotéAeoua va HETAPEPETAL ATIO
autdv TPog To vepd BeppdtnTa.

Eikéva 8.12
H tkdéuevn aopdiela eivat évag avilotdmmng mou
OUVOEETAL O OELPA |UE TN CUOKEUT TIou BEAoUpE
va npootarelooupe. ‘Otav n évraon Tou pelaToq
Eemepdoel LA OPLOPEVN TIUY), O QVTIOTATNG AELWVEL
KAl TO NAEKTPIKO peUa SIAKOTTTETAL.

TO HAEKTPIKO PEYMA META®EPEI ENEPTEIA
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MkPg €pV¥eLerhipo

BpaxukUkAwpua

® Amd éva opouyyapdkl yla katoapod-
A\eq e aTOaAdOoUpPUa, EEXWPLoE dUO
ouppara.

® ‘Evwoe Toug éAoug ag pratapiag
4,5V pe autd

* Timapartnpelg;

¢ [wg 1o EPUNVeEUELS;

OeXOUEVO, XPNOLUOTIOIOUUE TIG NAEKTPLIKEG ATPAAELEG.
Yridpxouv TIOA®V 3wV NAEKTPIKEG ATPANELES, TTIOU EXOUV
dlapopeTikég apxég Aettoupyiag. H Aettoupyia twv tnKopé-
vV acpalelwv otnpifetal ato pavdpevo Joule, kat n kata-
OKeur| Toug elval eEalpeTikd anir): Artotehouvtal and évav
QVTLOTATN KATAOKEUAOUEVO amod eUTNKTo METAANO. ‘OTtav n
€VTaom ToU NAEKTPLIKOU pelaTog rou Tov dlappéel Eenepd-
g€l [La oplopgvn Tiun, n dvodog tng Bepuokpaaiag Tou,
TipokaAel TNV ™E&N Tou peTdA\ou. 'ETol, To KUKAWUA avolyel
Kal TO NAEKTPIKS peUa OLAKOTTTETAL.

H oulvdeon Tng aocpdAelag oto KUKAwUA yivetal mdvro-
Te O€ oelpd |le TN OUOKeUT TIou BEAOUE va TIPOOTATEYOU-
ME. Ze KABe aodAela avapépetal n JEYLOTN TN TNG évta-
0ng Tou NAeKTPLKOU peUATOG ToU Untopel va tn dlappéel,
XwpIg va ripokAnBel TAEN TOU avTIOTATN TTIOU TIEPLEXEL.

MAPAAEITMA 1

Méoa oe Bepuikd povwuévo doxelo, drou untdpxel vepd
pdlag m = 0,2Kg, TortoBetoupe évav avtlotdtn avtiotaong ;
R = 8,4Q. O avTloTtdtng ouvdEeTal Ue NAEKTPIKY TINYN MECW e
apnepopérpou. KAeivoupe To Slakdrtm kat mapatnpoupue Ott

n évdel&n Tou apmepopeTpou eival | = 2A. Avadeloupe To ve- b
pd JLaPKWG.
Me €va XpovOUETPO HETPALE TO XPOVO BEPAVONG TOU Ve- e e——
, poy. Tn xpovt- ’ S
Agdopeva KN oTtyun t = O, \ - 7

MdcZa vepoul: m = 0,2Kg

) ) n évdelén Tou
Avtiotaon avtiotdm: R = 8,4Q.

Bepuopstpou eival 18°C. Mota Ba sival n vdelEn Tou Bep-

‘Evtaon pelparog: | = 2A
Xpovikr dldpkela BEpavang vepou:
At = 2min
Ewdikr) Bepudtnra Tou vepou
elvat: ¢ = 4200L

kg -C
ApXIKY) Beppokpaaia vepou:
0 =18°C

apxiké

ZnToupeva Baoikég oxéoeig
Telkr] Beppokpa- A.Q=c-m:-AB
oia Tou vepou B.Q=F-R-t

S)

TENKN

HOUETPOU 1 XPOVIKY] OTlyur) t = 2min;
J

H e1d1kr| BeppdtnTa Tou vepou eival ¢ = 420 0 C
g .

Auon

A. H nAekTplkn evépyela PETATPEMETAL OTOV AVILOTATN
o€ BePIK KAl 0T OUVEXELD LETAPEPETAL OTO VEPD [IE TN
Hopon] BepudtnTag. ‘ETal, ) BepudtnTa rnou petapepetal
oto vepod eivat:

Q=F-Rt 1 Q=2°84-120J 7
Q =4.032J

B. H 6epudtnra (Q) mou petapgpetal and Tov avilotdtn
oto vepd pokalel petaBolr] Tng Beppokpaciag Tou ve-
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pou AB=6, - 8,. H yetafoln tng Beppokpaciag oxetiCetal ye tn BepudTnTa nou tnv NPokalei péow
NG e&lowong Tng BepudopeTpiag:

= = Q =ﬂo — Q — o
Q=c-m-A8 A6= JAC) 420002 C=48C NO =48°C

‘Qote n teNkn Bepokpacia Tou vepou elvat:
6,=6,+06 1 6,=18°C+48°C n 6,=228°C

8.2 Evipyeia kai 16x0g Tou nAeKTPIKOU
peUpATOg

HAekTpikég ouokeuég

Kd&6e nAeKTPLKA CUOKEUN| 1] Un)xavr, Tlou dlappEéeTal and
NAEKTPIKO PEUA UETATPETEL TNV EVEPYELA TIOU IETAPEPEL TO
NAeKTPLKS pelpa, ag evépyela KAmolag AAANG Hopeng. MNa
napddelyua, 0 avTloTdTng LETATPETIEL TNV NAEKTPLKY| EVEP-
vela og BepuIkny. O NAEKTPIKOG KIVNTAPAG LETATPETEL TNV
NAEKTPIKY], Og UN)avikr| evépyela. O NAeKTPIKOG CUOOWPEU-
TNAG TOU XENOIUOTTIoloUE OTA QUTOKIVNTA, KAl Ol EMavagopTL-
Céueveg unatapieg, katd ™ eOPTION TOUG HETATPETOUV TNV
NAEKTPIKY evépyela ae XNIKA. O AQUITTpag METATPETEL TNV
NAEKTPLKY] EVEPYELQ O BEPUIKT] KAl PWTEVY] KA.TL.

Mapatrpnoe 6Tt OAeG AUTEG OL NAEKTPIKEG TUOKEUEG Ta-
pouactdlouv éva kové XapakTnpLoTikd, Tou eivat aveEdptn-
TO TOU TPATOU KATAOKEUNG Kal Aettoupyiag Toug: K&BE TAEKTPIKT OUOKEUT] LETaTETEL

KdBe nAeKTpIKr) ouakeur] €xel dUo tdAoug (AKPQ) |Ie TOUG TNV NAEKTOIKY] EVEPYELQ OF eVEPYEL GAANG

oroloug ouvdéeTtal o KAMoLo NAEKTPIKS KUKAwUa 1) art’ eu- Hop@rig. MNa va Aerroupynoet, ouvdgetal oe
NAEKTPIKS KUKAWUA HECW Twv dUo TIOAWV NG, A

Eikéva 8.13.

Belag pe pa r,])\EK:l'ler] rmyn. Otavn OL,JCKSUY] “STGOXT]“GT}- kat B. H ouokeun) Slappéetal and nAeKTpikd
CEL NAEKTPLKN EVEPYELA KAL TN LETATPETIEL O€ EVEPYELA KA- pelpa évtaong | Kat HETAEY TwV MOAWY TG
nolag GANG HopPNG, TéTe SlappéeTal and NAEKTPIKS pelua, undpxet 3lagopd Suvapkol V

Tou €xel pia évraon | kat otoug nmdAoug (dkpa) TG UTIAPXEL
pia dlapopd duvapikou V (ewdva 8.13).

‘Etol, yia napddetyua, ot didta&n mg eikdvag 8.14, étav
0 KIVNTNPAG TMEPLOTPEPETAL KAl avuPwvel Eva Bapidl, peta-
TPETEL éva HEPOG TNG EVEPYELAG TIOU UETAPEPETAL O’ AUTOV
arnd 1o NAEKTPIKS pelja, o€ UNXavikry. To urtdAotro uépog
NG NAEKTPIKNG eVEPYELQG PETATPEMETAL O BepudTNTA, AS-
YW Tou ¢atvopévou Joule.

Tdte, dlamotwvouue OTL 0 KlvnThpag dlappéeTal and
NAEKTPIKOS peuua évtraong |, ou T HeTpdE e To aunepd-
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Eikéva 8.14
O Kvntpag avuPwvovtag 1o Bapidl, HeTaTPEmneL
éva HEPOG TNG NAEKTPLKIAG EVEPYELQG T UNXAVIKT).

HeTpo (A), kaL oTa Akpa Tou utdpxel Tdon V, ou Tn HeTpd-
e e To BOATOETPO (V).

Evépyeia nou petartpéne
HiIa NAEKTPIKN GUOKEUN

l16on eivat n OUVOAIKT) NAEKTPIKT EVEPYELQ TTOU «KATAVQ-
AWVEL» UlA CUOKEUT KAl TN UETATPETTEL OE eVEQYELA AAAWY
Hoppwv; 'H, ue dtapopetikn dtatinwon, moon eivat n evép-
YELQ TTOU UETAPEPEL TO NAEKTPLKO PEUUA OE LA NAEKTPOLKN
OUOKeUN;

Eidape oL KABe NAEKTPIKY) CUOKEUT| TIOU UETATPETIEL NAEK-
TPLKY evépyelq, dlappéetal and nAeKTPIKS pelua Kal oTa
dkpa g epapudletal dlagopd duvauikou (V).

Katd m SiéAeuon Tou nAeKTPIKOU peUnaToq péoa ard
OUOKEUN, UETAKIVOUVTAL POPTIOPEVA CWUATIdIA (NAEKTPO-
via) and to éva dkpo TG 0To AAAo. Zg Xpdvo t, To popTio
TIoU HeTagépeTal and Ta popTIouéva owuatidla ivat:

q=1-t,

érou | n évtaon Tou nAekTpkoU peUATOG ToU T SLappPEEL.

MNwpifoupe Suwg (Mapdypagog 7.1), Tl KATd TN PeTa-
kivnon evég poptiou q peta&u duo onueiwv Tou £xouv dla-
@opd duvaputkou V n HeTaBoAr} TNG NAEKTPLKNAG TOU EVEP-
velag eivat avéhoyn Tou g kattng V:

Em=q -V

Ano 11 dUo auTég oxEoelg POKUTTEL OTL 1 EVEPYELA
TIOU PETAPEPEL TO NAEKTPLKS pelua OTNV NAEKTPLKY] OU-
oKeun eivat:

E,=V-It

émou V eival n dlagopd duvapikou rou epapudletal ota
dkpa (nméhoug) Tng ouokeung, | eival n évraon Tou nAekTpL-
KoU peupatog 1ou Tn dlappéel kat t eival o xpdvog Aettoup-
yiag me.

Mpémnel va onueldooupe 4TL N ox€on autr loxUel yia K-
Be (050G NAEKTPLKIG CUOKEUN|G, TIOU ETATPETIEL TNV NAEK-
TPLKY evépyela o evépyela kdrmolag AAANg popeng. ‘Etot,
MTTIOPOUE VA TNV ePAPPOTOUE O€ KIvNTHPA, avTIoTdTn,
Hia eravagpopTi{dpevn uratapia, Aaurrmpa KA.

H povdda nAekTpIkig evépyelag, onwg Kal Kade pop-
PNg evépyelag, oto S.l. eival to éva Joule. ZUupwva pe Tnv
TiponyouUevn ox€an, N NAEKTPLKY] EVEPYELA TIOU KATAVAA®-
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Vel o€ éva SeUTEPOAETTTO LA CUOKEUY] TTou dlappéetal and
NAEKTPLKO pelpa évtaong 1A, kal peta&l Twv AKpwv TNG
untdpxel tdon 1V, eivat:

Ex=(1V) - (1A) - (15) = 1J

‘Qote éva nAekTplkd pelua évtaong 1A, ou dlappéetl
enl 1s pla nAeKTPLKY) ouoKeur, ota dkpa NG orolag n ue-
TpoUpevn Tdon eival 1V, petagpépel 0’ autnv evépyela 1J.

H i1ox0g nou «katavalever»
HIO NAEKTPIKN GUGKEUN

3TIG IPAKTIKEG EPAPUOYEG DeV HaG evOLAPEPEL LIOVOV
TOoM eVEPYELQ PUETATPETEL UL CUOKEUT 1 nxavr], aAAd Kat
0 Xpoévogq uéoa otov ormoio ocupBaivel autd. ‘ETol Aowrdy,
oto avtioTolyxo ke@dAalo Tng Mnxavikng, oploaue tnv €v-
vola g Loxuog.

H woxUg (P) eival o mood tng evépyelag (E) mou peta-
Tpénel (Mapdyel, Katavalwvel) 1) LETAPEPEL La unxavr (1,
YeVIKOTEPQ, CUOKEUN) TIPOG TO AVTiOTOLXO (amaltoUeVo)
XPOVIKS didotnua (t).

21N YAWOOA TWV Hadnuatikwy YPAPOUE:

Mvwpioape Ot n nAektpikn evépyela (E,) mou petape-
petal and To NAeKTPLKO pelpa O€ UIa NAEKTPLKY) CUCKEUT],
MEoa oe Xpovo t, eivat:

Ep=V-l-t

érou V eival ) Tdon 1ou epappodleTal oTta AKPaA TNG CUOKEU-
G Kat | n évtaon Tou nAekTpIKoU peUATOG TIOU T SLapPEEL.

Enopévwg, olugwva e Tov oplopd g LoxUuog, N nAek-
TPLKNA LOXUG TTOU HETAPEPEL TO NAEKTPLKSO pela O€ [La
NAEKTPLKY) GUOKeUN elval:

AnAadn:
P,=V-I

‘Qote, N NAEKTPIKN LOXUG TIOU «KATAVAAWVEL LA, OTIoLa-
OAMoTE, NAEKTPIKY] CUOKEUY], ival (on pe To YIVOUEVO TNG
€VTaong Tou NAeKTPIKOU peUATOG ToU TN SlappEel i T
Slapopd duvapikoU Tou UTApXEL aToug IOAOUG TNG.

‘Etol, yia napddetypa, av ota dkpa Jag NAEKTPLKAG Ou-

MikPgs Ep\'as‘l"il?lo

~ -

HAeKTPIKOG KivnTripag
2 UVAPOAOYOUE TO KUKAWIA TTOU EIKO-
viCetair otnv elkéva 8.14.Me 1t BonBela
NAEKTPLIKOU KIvNTHpa avuPwvoue éva Ba-
p(d1L katd oplouévo UYog.
ZNUELWVOULIE:
e Tig evdeil&elg Twv opydvwy pétpnong.
® To xPAOVvo TIoU amaITONKE yla TN KETa-
kivnon tou BaptdLou.
MeTakivoUpe To SPOEQ TOU POOTTATN
Kal au&dvoupe TNV évTaom Tou NAEKTPIKOU
pellaTOG, TTOU SlapPEEL TOV KIVNTHPA.
Avuywvoupe To (dlo BapidL katd To (dlo
uyog.
Mwg petapAribnke tdte, kabgva amd Ta
akéAouba ueyEon;
® HTtdon ota dkpa Tou KvnTrpa.
® H petafoAr} TNG UNXAVIKAG EVEPYELAG
Tou BaptdLou.
e O xpdvog mou anartibnke yia tn pe-
Takivnon Tou.
e H unxavikn 1oxug mou arnodidel 0 Kivn-
Pag.
® H nAeKTPIKN) EVEPYELA TTIOU LETATOATTY)-
KE O€ UNXAVIKY].
® H nAektplkn evépyela mou arnodotnke
OUVOAIKA OTOV KLVNTripa.
® H nAekTplKN LOXUG ou anoddéinke
OTOV KIVNTrpa.

TO HAEKTPIKO PEYMA META®EPEI ENEPTEIA
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OKEUNG epapudooupe dlapopd duvapikou V = 1Volt kat

METPHOOUE TNV évTaon Tou NAeKTPLIKoU peuuatog | = 1A,
T4TE N NAEKTPIKY] LoXUQ TToU KaTtavahwvel eivat:

Me dANa AoyLa, éva nAekTplkd peupa gvtaong 1A, rou
dlappéel ia ouokeur oTa Akpa NG oroiag uttdpxet dlago-

P, = (1Volt) - (1A) = 1W

P4 duvauikou 1V, petapEpel 0’ autrv nAekTpkn toxu 1W.
Av 1 ouokeur] auth eival évag Kivntripag, Nou PETATPETIEL
0oxed0V OAOGKAN PN TNV NAEKTPIKNA LOXU O€ UNXAVIKY], JUTTO-

poUlE va TOV XPNOLUOTIOIOOUE Yia VA avuPWooule éva

Eikdva 8.15

2e KABe NAEKTPLKN} CUOKEUT] avaypdgetal 1 Loxug

Ao 100g og UYog 1m, pe€aa oe €va deuTEPOAETTTO. TIOU LETATPEMEL 1] “KaTtavahwvel” Kabwg kai n Sia-

%lr

Popd duvapikoU Tou TIPEMEL va epapudleTal oTa
dkpa TG yla va amnodidel v napandvw oxu.

HAeKTPIKN EVEPYEIA Kal IOXUG TOU LUETATPETTEI EVAG avTIOTATNG

2TOV QVTLOTATN N NAEKTPLIKNA EVEPYELA ETATPETETAL EE ONOKANPOU GE OEPULKT) EVEQYELA TOU UAL-
koU TOU avTIOTATN KAl 0TI CUVEXELA UETAPEPETAL UE TN HopP1] BepUSTNTAG TIPOG TO TIEPIRAAAOV
Tou. To mood NG Bepudtnrag Q, mou peTapepeTal arnd Tov avilotdrn mEog To ePBAANoV Tou &i-
vay, EMOPEVWG, (00 We TNV NAEKTPIKY| evEpyela (E,,) Tou “katavaiwvel”, atov dlo xpovo:

Q=E,

MNvwpiCoupe OTL N NAEKTPLKN EVEPYELA TIOU “KATAVAAWVEL” [Ld, OTIOLAdTIOTE NAEKTPLKY] OU-
oKeunj, dpa Kal o avIloTtdrng, divetatl amd Tn oxgon;:

Ep=V-l-t

émou V n tdon ota dkpa tou, | n évtaon Tou NAeKTPLlkoU peUATOG TIOU ToV dlappgel Kat t o xpdvog
SléAeuoNg Tou NAeKTPIKOU PEUATOG A’ auTOv.

MvwpiCoupue duwg, OTL oTNV TIEPITTTWOT Tou avtloTdrm, n Tdon V kat n évtaon | oxetiCovral peTagu
TOoug pHEow Tou vopou Tou Qu. [Mpoooxn: O véuog tou Qu loxUel pévo yia avtiotdreg. MNa napd-
Oelyua, n Tdon Twv AKpwY eVOG KIVNTHPA TIOU TIEPLOTPEPETAL, dEV OXETICETAL UETW TOU VOLIOU TOU
Qu pe TNV évtaon Tou peUaTog ou Tov SlappEet].

An\adn:

émnou R n avtiotaon tou avtiotdrn.
OLtpelg ponyoupeveg eELOWOELG ag 0dnyouv otn):
Q=1FR-t
Tou eival n YVwoTA pag pabnuatikn dtatumnwaon Tou VOuou Tou TCAouA.
BA£moupe, dnNAadr, Ot 0 VOUOG Tou TCAOUA TIPOKUTTTEL WG LA ELOIKY) IEPITTTWOT TNG YEVIKIG OXEONG:
Ep=V-I-t
n ornola epapudletal oe KABe nAekTpPIKr cuokeur]. O véuog Tou TCAOUA PoEKUYE art’ autrv o€
ouvduaoud e To VOO Tou Qu, uévo yia TNV mepimtwon Tou avtiotdrn. MNati pdvo otoug avtiotd-
TEG UMopoUpe va EpAPUOTOULE TO VOO ToU QL.
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MAPAAEITMA 2

Me tn Bor}Bela evdg nAekTpLKOU KlvnTripa avuywvoupue pia metpa fapoug w = 10N og Uwog
h = 0,9m. Z1a dkpa Tou €xoupe epappdasl dlapopd duvaulkou V = 5V, éndte e éva aumnePOUETPO
dlariotwvoupe Ot dlappeetal amnd nAekTPKS pedpa €vtaong | = 1A. H aviywon g netpag dipke-
o€ XpoViko dldotnua At = 2s.

a. Mdéon eival n NAeKTPLKY) EVEPYELQ TIOU ETAPEPETAL GTOV KIVNTIPQ;

B. Mdon eival ) duvauikn eVEPYELA TIOU AMEKTNOE N TIETPAQ;

Y. M600 pEPOog TNG NAEKTPLIKNAG EVEPYELQG LETATPATINKE O BEPUIKN EVEPYELQ;

3. Mdéon eivat n anédoon Tou KvNTAPQ;

Auon
Aedopcva ZnToypeva A. H NAEKTPIKN EVEQYELD TIOU PETAPEPETAL AMS TO NAEK-
V = 5Volt Enn TP pela oTov Kvntipa eivat:
| = 1A Esuv EnA=V-I-t
t=2s Q E= (6Y)-(1A)- (2s) = 10J
WU ¢ Qote:  E,,=10d
h=0,9m Baoikég oxéoeig ’ )
E —V-.|-t B. ‘Eva H€P0G TNG NAEKTPLKNG EVEPYELAG TIOU LETAPEP-
EnA —B-h Bnke oTOV KIVNTAPQ, HETATPAMNKE OE UNXAVIKN EVEPYELQ
Suv T a 7 2 . 7
Awarfipnon e Tr,]q nf:Tpaq. H unxavikni ,svep,)yma Tou GT,[SKTY]OS n ]'te'rpa
evpye1ac elvat (on pe ™ duvaptkn evépyela ou €xelL 0Tn vEa TG
B€on:
EHHX: Eéuv= Bh = (10N) 0!9 m) r,] Eéuv:9J

Qote: E,, =9J

. H nAeKTpLKr evépyela TTIoU PETAPEPETAL artd TO NAEKTPIKO pela OTOV KIVNTHPA, HETaTpENETal AP’
€VOG O€ UNXAVIKN Kat ap’ et€pou ae Bepikn. H Bepudtnta opeiletal oto pavopevo Joule kat otig
TPLBEG TToU UTtdp)XouV oTa Kivoupeva pépn g SLdtagng.
A v apxn dSlatpnong NG EVEPYELAG EXOULE:
E,=En+tQ n Q=E,-E, 1 Q=(10J)-(9J)=1J
Qote: Q=1J

A. H anédoon evég kivntripa opiletal wg To MNAIKO TNG MNXAVIKAG evEpyelag Ttou arnodidetal arn’ au-
TOV, TIPOG TNV HLETAPEPOHEVN O’ AUTOV NAEKTPIKY) EVEPYELQ, OTOV (B0 XPAVOo. ZuVBwG, EKPPAETAL WG
TI0000TO, Ml TOIG EKATA, TNG NAEKTPIKNG EVEPYELAG TIOU anodideTal OToV KIvNnTrpa:

o 9J
O_E_n)\ a= m a=0,9

Qote: a =90%
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EPQTHZZEIZ

Xpnoiuomoinoe kar epapuooe Ti§ EvvoIES TTOU EUABES.

ZuumAnpwaoe Ta Kevd, OTIG MPOTACEIG TOU AKOAOUBOUV.

. Otav évag avtiotdtng dlappéetal arnd NAeKTPIKS pelpa, 1 BEPUOKPACIA TOU ....ccvveeeenveeneee. ‘Evanoad

......................... HeTapEpeTal AT’ AUTOV TIPOG TO ..eveevvveeernreeennnrn.. TOU. TO OO aUTO eival avéhoyo Tou
.......................................... TOU NAEKTPIKOU PeUPATOQ TTIOU JLAPPEEEL TOV AVTLOTATN.

‘Otav évag HeTaAMIKOG aywyog dlappgeTal arnod NAEKTPIKS pelpa JIEPXETAL A, EVA UEPOG TNG ..vveenee...
evépyelag Twv eAeUBepwV NAEKTPOVIWV HETAPEPETAL OTA ... TOU PeTAANALIKOU MAEyuaTtog. H
............................ TWV eAelBepwV NAEKTPOVIWV pelwveTal IPoowpvd. ‘Ouwg, ot SUVAELS TOU NAEKTPL
KOU TIEDOU TA evvevveevee e , KAl avam\npwvouyv Tnv evépyeld Toug. H XaoTIkr kivnon OAwv Twv owua-
TIdiwv Tou UAKOU Yyivetat ............... Hoe EVEPYELQ TOU UAIKOU KAL) v.vveenvereneennee Tou au&dvovtat.

Kd&Be OUOKEUN TIOU HETATPETIEL TNV veveeeivieees ceeeeireenenn oe evépyela AANG LopPP1iG, oVOUAZeTaAL NAEKTPL-
KOG KATAVAAWTNG. H oo EVEPYELA TIOU PETAPEPELTO .vvvveeinres reeernvnnanns o’ évav nAekTplkd
katavaAwth eivat avdAoyn G .......ee..... Tou, TnG dlapopdg duvauikou 1ou epappdletal ota dkpa Tou
KOATAVOAWTY] KALTOU .veevveereeenreeinresiees cereesseessensnseens TIOU AetTOUpYEL.

AidAeEe TV 1} TIG CWOTEG a6 TIG AMAVTHOEIG ITOU ImpoTeivovTal. TEKUNPIWOE TIG EMAOYEG oou.

BubiCoupe évav avtiotdn and xaAkéd oe vepd, nou Bpioketal péoa
o€ BepUIKA povwpévo doxelo. O avtiotdng dappeeTal and NAeKTPL-
k6 pelua, TnVv évraon tou omolou pubuifoupe ue évav poootdtn.
‘Otav o avtiotdtng dlappéetal and peupa évtaong 1A, n Bepuokpa-
oia Tou vepou petaBdMetal and toug 20°C otoug 22°C e XPOoVIKO
dldoTtnua poou Aertrod.

a) Ze XPoVIké dldoTnua dUo AETTTWV 1 Bepokpacia Tou vepou UETa-
B&M\eTat amé toug 20°C aToug 28°C.

B) Metakwvwvtag Tn B€omn Tou dpopéa oTov POOOTATN HETABAANNOUE TNV €VTaon ToU NAEKTPIKOU peU-
patog o 2A, TOTE o€ XPOoVIKO dldotnua pioou Aemtol n Bepokpacia Tou vepou peTaBdAAeTal amnd
Toug 20°C otoug 24°C.

Y) Av QVTIKATAOTHOOUE TOV avTIOTATN He AAAov dinAdolag avTioTaong Kat pubuicoupe Tov poooTdTn
€10l WOTE N évTaon Tou peUuaTog rou Tov dlappéet va eival 1A, og Xpoviko dldotnua piool Aerttol
Bepuokpaaia Tou vepoU petaBdMetal arnd Toug 20°C otoug 24°C.

3) Av pe Tov apxIkd avTiotdtn, pubpicoupe tnv évtaon ota 0,5A kat Beppdvoupe To vepd yia dUo Ae-
TTd, n Oeppokpacia Tou Ba petaBAndel and toug 20°C otoug 24°C.

H ad&non g Beppokpaciag evdg HeTAAIKOU aywyou, dtav dlappéetal arnd NAEKTPIKO pela, opeleTal:
a) TNV av&non g KIVNTIKAG eVEPYELAG OVOV TwV EAeUBEP WY NAEKTPOVIWY TOU.
B) ZTnv al&non TG KIVNTIKNAG EVEPYELAG HOVOV TWV LOVTWYV TOU ETAANKOU TIAEYATOG.
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Y) 2NV npooavatoAlouévn kivnon Twv eAelBepwy NAeKTpOViwy TOU.
3) Ztnv au&non Tng XAOTIKAG KIvNomng Twv eAeUBeP WV NAEKTPOVIWV TOU KAl TWV LOVTWY TOU JETAANIKOU
TIAEYMATOG.

6. >Toug dAoug evdg nAekTPIKOU KvNTripa epapudleTal nAeKTPLKNA TAom 5V, ondte dlappéetal and nAek-

TPKO peupa évtaong 0,1A. O KvnNTpag MEPLOTPEPETAL KAl AVUYPWVEL [ia TIETPA.

a) H pnxavikr] 1oxug nou anodidel o kivntipag sivat 0,5W.

B) ZTov KivnTrpPQa PeTaPEpeTal NAEKTPLKY) LoXUG 0,5W.

Y) ‘Eva pépog Tng NAEKTPIKNG LoXUOG TIOU ETAPEPETAL OTOV KIVINTHPA, LETATPEMETAL O BEPUIKESG ATTW-
Aeleg, AOyw Tou patvougvou Joule.

0) Kdbe deutepdiertto 0,5J NAEKTPIKAG EVEPYELAG, TIOU LETAPEPOVTAL Ard TO NAEKTPIKS peUpa OTOV Ki-
vnmpeaQ, petatpénovral oe BepudTnTa.

€) H unxavikn evépyela rou anodidel o KivnTApag oe éva Aerttod, eival pikpdtepn Twv 30J.

o EQdApuooe TIG yVWOEIG OOU Kal YPAWE TEKUNPIWUEVES ATTAVTIIOEIG OTIG EPWTIHOEIS ITOU aKkoAouBouv.

7. Zuvdgoue Toug TIdAoug ag urnatapiag pe Ta dkpa evég avtiotdrn. BuBiCoupue Tov avtiotdtn o vepd
nou Bpioketal uéoa ae Bepukd povwpeévo doxelo. Mepilypaye Tiq HeTATPOMEG evEPYELAG TTOU cupBai-
vouv otn dLdrtagn.

8. A4l ‘Evag avtiotdtng dlappéetar and nAEKTPIKG PEULA OPLOUEVNG EVTAONG YIa XPOVIKS SldoTnua SUo
AerttwVv. To Moad NG NAEKTPIKNAG EVEPYELAG TIOU ETATPEMETAL O’ AUTAV Og Bep Uik ival 30J. Av dlap-
péetal and nAekTplkd pedua dinAdolag évraong, Tolo elival To avtiotolxo mood TG NAEKTPLKAG evép-
YELOG TIOU LETATPEMETAL O OEPLKT O €va AETTTO;

9. Me nolo TpATo MPOCTATEUETAL LA NAEKTPLKY] CUOKEUT LE TN BorBela ag TnkOUevNg acpAlelag;

10. 34 Ztoug néhoug evég kivnTpa epapudloupe dlaopd SUVapIkoy, ordTe SlAPPEETAL aMd NAEKTOL-
KO pelpa. O KvNTrpag MePLOTPEPETAL Kal e TN BorBela evog okowvioU avuPwvel Cwa oplopévou Bd-
poug. Meplypaye TIq LETATPOTIEG EVEPYELAG TIOU OUMBaivouv Katd tn Aettoupyia Tou Kivntripa.

11.2Ze nAekTpIkd KatavaAwTth avaypd@ovtal, and ToV KATaokeuaoTr), oL evdeiEelg «12V, 30W». Ti onuaivel
auth n mMAnpoopia; Av epapudooupe oToug IOAOUG Tou Katavalwtr) tdon 12V, méon Ba eivai n évra-
0N ToU NAEKTPIKOU pelaTog ou Ba tov dlappEel;

12. 34 Mnopei évag kivnipag va anodidet pnxavikr .oy MeyaAdTepn and TNV NAEKTPIKY LoXU TTOU HETa-
PEPELTO NAEKTPIKS pelpa o’ autdv; EERynoe.

13.34 Tpeic n\ekTpIkéQ oUOKEUES, évag avTIoTATNG, évag KIVNTAPAG KAl £vag CUCOWPEEUTAS, EXOUV Xa-
pPaKTNPELOTIKA Aettoupyiag (12V, 6W), (12V, 30W) kat (12V, 24W), avtioTolxa. MNMwg npénet va Ti§ ouvoE-
OouE e TNy otabepr|q Tdong 12V, waoTe va AeToupyroouv oUUPWVA e TG ipodlaypadEég ToU Ka-
TaokeuaoTr] Toug; Mdéon eival n oAKA NAEKTPIKA LoXUG TIoU TTapEXel TOTE N NAEKTPLKY TINYT] KAl OTLG
TPEIG OUOKEUEG;
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1.

. 2T0 KUKAWMA TNG drmAavng elkdvag ol dUo avTloTATeg

AZKHZEI2

2Toug TIOAOUG NAEKTPIKNAG INYNAG otabepnig Tdong 6V, ouvdgoupue avTioTdTn avtiotaong 6Q, os oelpd

HEe aurnepOueTpo. Av UTIOBETOUE OTL TO AUMEPOUETPO dev eMNEEALEL TNV AlTOUPY(a TOU KUKAWATOG

To1E

a) Zxediaoe To KUKAWUA.

B) Mola eival n évdelEn TOU AUMEPOUETPOU;

Y) Molo elval to mood Tng BepudTNTAG TTIOU HETAPEPETAL AT TOV AVTLOTATN TIPOG TO TIEPIBAAAOV TOU O€
XPOVO dU0 AETTTWV;

d) Mdéon eival n nAekTPIKN evépyela Tou poodidel n rnyn oto KUKAWUA, aTtov (810 Xpdvo;

e) 34l Av avtikataotiooupe Tov avTIoTATN We évav GANO TToU EXEL TN HIOT) QvTIoTAoT, 08 NG00 XPOVo
Ba apaxBel ar’ autdv To (Blo Mood BepudTnTag;

ot) Mdon elval N NAeKTPIKY evéPyEeLa TIOU TIPOODI(dEL N NAEKTPLKNA TINYT 0TO KUKAWA avd SeuTePOAETTTO,

o€ KaBe pia arnd Tig dUOo MEPUTTWOELS;

>uvdéoupe avtiotdtn avtiotaong R= 12Q pe nAektpikn ninyr otabeprg tdong U= 6V kat Tov Bubiou-

pe og vepo padag 0,1kg, mou Bpioketal péoa oe Bepkd povwpgvo doxeio. H apxikr) Beppokpaaia Tou

vepou eivat 18 °C.

a) Kdve T oxnuatikr) avanapdotaon tng Jdta&ng mou Xenoluomnolouue

B) YrioAdyloe Tnv évtaon Tou NAEKTPIKOU PeUATOG TIOU SlappPEEL TOV avTLoTATN.

Y) Sl semdoo XpOvo n Bepuokpacia Tou vepol Ba petaBAnBel and toug 20°C atoug 23°C ; H e1dikn

BepudTnTa TOU VEPOU gival C = 4200kg%C

Z4l O avriordmg nAekTpikoU Beppocipwva éxel avtiotaon 40Q kat SlappéeTal and NAEKTPIKS pelua

évtaong 5A. To 70% Ttou nocoU Tng BepudTNTaAg MOU PeTAPEPETAL ard ToV avTloTdtn oto epBAAov,

anoppo@dtal and to vepd pdlag 10kg, mou nepléxel o Bepuoaipwvag, kat au&dvel tn Beppokpacia

Tou. YroAdyloe:

a) Tnv NAEKTPIKN) EVEPYELA TIOU UETAPEPETAL OTO BepOTipwva og Xpovo 2 min.

B) Tn peTaBoAr] TNG BePUIKAG EVEPYELAG TOU vePOU OTOV (BLlo Xpdvo.

Y) Tn petaBoAn Tng Beppokpaciag Tou vepou otov (dlo Xpdvo. H e1dikn Bepudtnta Tou vepou sival 4
200 J/kg - °C

€xouv avtiotdoelg R, = 20Q kat R, = 40Q, avtiotoxa
HOALG KAelooupe Tov SlakdmTn n évael&n Tou BoATOLE-
Tpou eival 12V. (to aurnepdpueTpo dev enmpedlel Tn Ael-
TOUPY(Q TOU KUKAWATOG). e AMA
a) Mota Ba eivat Téte 1) €vOEIEN TOU AUMEPOUETPOU; L J J B
B) YrtoAdyloe to mood Tng BepudTnTag TToU amnd kAabe

avtlotdtn oto replBANov og dUo Aerttd.
Y) YIoAdyloe TNV NAEKTPIKY EVEPYELA TIOU TIAPEXEL 1 TIN- s’

Y1 ot0 KUKAwUQ, oTov (B0 Xpovo;

b2
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O) YroAdyloe tnv rapaydpevn Bepudtnta avd deutepdAeTo oe KABe avtloTdTn;
€) YIoAdyloe TNV eVEPYELA TIOU TIAPEXEL N TINYN 0TO KUKAWA avd deutepOAemTO.

5. S Suvdgoupe Toug MEAOUG KIVNTAPA UE NAEKTPIKA TIYH oTabepnig Tdong 12V, ondte n évraon Tou
nAekTpkoU peuparog rnou tov dlappéet eival 2A. O kivntripag anodidel oe €va AeTTd LNXAVIKA eVEQYELT
1000J.

a) YrtoAdyLoe Tnv NAEKTPIKY] LoxXU TIOU UETAPEPEL TO NAEKTPIKS peUa OTOV KIvnTrpA.

B) YIoAdyloe TNV NAEKTPLKY EVEQYELQ TIOU LETAPEPEL TO NAEKTPLKO peUA OTOV KIvNTAPA, o€ XPOVOo evag
Aertrou.

Y) YrioAdyloe 10 moad TG BepudTNTAG TIOU HETAPEPETAL ATIO TOV KIVNTHPea aTo TEPBAANOV TOU, OTOV
(310 xpdvo.

0) YroAdyloe Tnv anddoaon Tou Kivntripda.

6. 4l Kwnmpag, oUupwva e TIG TPodlaypapég TOU KATAOKEUAOTH Tou, dTav Aettoupyel uné Tdon
120V, propel va petapepbel 0’ autdv nAekTpikr] loxUig 600W. Tdte, To 80% NG NAEKTPLKNAG LoXUOG, He-
TaTPENETAlL arnd ToV KVNTAPA og UNXavikn .oxU. ‘Otav o Kivntrpag Aeitoupyel KATw and auTeg TIq ouv-
Bnkeg, UTOASYLOE:

a) Tnv NAeKTPIKY] EVEPYELA TIOU UETAPEPETAL OTOV KIvnTApa OTav Aettoupyel emti déka Aertd.

B) Tnv évtaom Tou NAeKTPLIkOU PeUATOG TIOU TOV SLappEEL.

Y) Tn unxavikr] oxu nou anodidel.

3) Tn unxavikn evépyela rou anodidel oe déka Aerttd Aeitoupyiag.

€) To u€POQ TNG NAEKTPIKNG EVEPYELQG TIOU UETAPEPETAL OTO TIEPIBANAOV TOU [E TN Hoper] BepudtnTag
kdBe deuTePOAETTTO.

ot1) To HEPOG TNG NAEKTPILKNG EVEPYELAG TTIOU UETATPETETAL O BEPUOTNTA KAl UETAPEPETAL OTO TIEPLRAA-

Aov Tou, oe déka Aetttd Aettoupyiag.

7. 4 H péyiom nhektpik 1oxUg rou propei va petagepdel o’ évav aviotdt avtiotaong 100Q, Xwpig
va Kaei, eivat 4W.

a) YrtoAdyLoe n HEYLoTN TIUr TOU NAEKTPLIKOU PeULATOG TIOU [opel va tov Slappéel.

B) YroAdyloe TN PEYLOTN TIUN TNG NAEKTPLKNG TAONG TTIOU UMopoUpe va epappdéooue ota Akpa Tou.
Molo eivai tdte, TO MO0 TNG BePUSTNTAG TIOU PETAPEPETAL AMd TOV AVTIOTATN OTO TIEPIRAANOV TOU
o€ XPOVo dUO AETTTWV;

Y) Av epappdooupe ota dkpa Tou Tdon 10V, méon eivat n €&vtacn Tou nAekTpikoU pelaTog ou ToV
dlappéet; Mdon NAeKTPLKY eVEPYELA UETATPEMETAL A’ AUTAV Og BepudtnTa avd deutepdlertro; MNdon
BepudtnTa petapépetal and Tov avtloTdrn oto epBANOV Tou oe XPdévo U0 AeTTwv; ZUYKPLVE TNV
TN} auTtr Je Tnv avtiotolxn Tou epwTtiuatog (B).

TO HAEKTPIKO PEYMA META®EPEI ENEPTEIA 237



Mepidnyn kepalaiou 8: To nhekTpikéd pelpa peTagéper evéipyeia

e ‘Otav nh\ekTplkd peupa dlappeel LETAAIKO aywyo, N NAEKTPIKA EVEQYELQ TIOU UETAPEPEL UETATPEMETAL O€ BEPL-
Kn). H Beppuokpacia Tou aywyou au&dvetal Kat BepudTa HETAPEPETAL AT’ AUTAV TIPOG TO MEPIBANOV TOU.

To nood Tng BepudTnTag Mou peTaPePeTal and €vav avtloTdtn npog To ePBAAoV Tou, dtav autdg dlappE-
etal and nAekTpLkS pelpa, eivat avdAoyo: Tou TETPAywWVouU NG €vTaong Tou pelpaTog, TG avtiotaong Tou
QVTLOTATN KAl TOU XpAdvou SlEAeuONG Tou NAEKTPIKOU peluatog. O véuog autdg sival yvwotdg wg «vOuog Tou

TZGouh».

Kd&Be nNAEKTPLKY) CUOKEUT), TIOU UETATPETIEL TNV NAEKTPLKY EVEPYELQ O€ eVEPYELA AAANG LOPPNG, YLa VA AEL-
Toupynoel ipénel va epapudooupe atoug tdAoug TNG NAekTpIkr] Tdon. Téte dlappéetal and nAeKTPIKO peU-
Ha. H ouvoALKr] NAEKTPLKY] EVEPYELA TTIOU PETATPETIEL ] CUCKEUT), elval avAAoyn TnG NAEKTPIKNAG TAONG TwV To-
AWV TNG, TNG €vTaaomng ToU NAEKTPIKOU PeUNATOG TTOU TN dlappEeL kal Tou XpOvou Aettoupyiag Tng.

BA2ZIKOI OROI

OeppIKn evépyela HAekTpIKN evépyela
Oepuokpaaia
OgpudInTa. Metatporr| NnAeKTPIKAG EVEPYELQG
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