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1 Eicaywyn

Ta atrAd KuKAwpaTa (autd pe Aiya govo e€aptipata) eival cuviABws apKeTd atTAd yia Toug
apxdapioug. AANG Ta TTpdyudaTa uTTopei va KoAAfjoouv étav €pyxovTtal GAAQ OToIXEio OTO
mapTI. MNou del To pevua; Ti Kavel n Taon; Mtopei autd va atrAoTroinBei yia EUKOAOTEPN
katavénon; Mn eofdcal, atpduntn avayvwaoTpia. AKOAouBoUv TTOAUTIHES TTANPOYOPIEG.

>¢ autd TO PABnua, B8a culnTAcoUUE TTPWTA TN dIOPOPd UETALU KUKAWUATWY OLIpdg Kal
TTAPAAANAWY KUKAWUATWY, XPNOIPOTTOIWVTAG KUKAWMUATA TTOU TTEPIEXOUV Ta TTI0 BaCIKd
eCapTApaTa (QvTIOTACEIG KAl PTTATAPIEG) yIa va dgioupe TN dlagopd PETAEU Twv OUO
OIAUOPPUWOEWY. 2T CUVEXEIA, Ba dlEpeUVIOOUNE TI oUpBaivel o€ OEIPEG Kal TTAPAAANAa
KUKAWMaTO 0Tav ouvOUAleTe BIAPOPETIKOUG TUTTOUG £CapTNUATWY, OTTWG TTUKVWTEG KOl
ETTAYWVYEIC.

KaAutrreTan o€ auté 1o Maénua

* [Nwg poidfouv ol DIAPOPPUICEIG TEIPWV Kal TTAPAAANAWY KUKAWNATWY

* Mwg evepyolv Ta TTABNTIKA OTOIXEIO O€ AUTEG TIG DIAUOPPWTEIG

* Mwg yia TNy Tadong Ba evepynoel o€ TTaBNTIKA EEAPTAMATA OE QUTAV TN SIaudpPwWan

2 KukAwpara oeipdg

Koéppol kal por} peUPATOG

Mpiv eupabuvoupe o auto, TTPETTEI VA avaPEPOUE T gival évag KOPPBOG. Agv gival TitToTa
QAVTAXTEPO, ATTAWG MIa avaTTapdoTaon MPIAG NAEKTPIKAG diaoTalpwong HETAEU dUo N
TEPIOTOTEPWY £CapTNUATWY. OTav €va KUKAWMPA SIAUNOPPUIVETAI O€ OXNMUATIKO HJOVTEAO,
QUTOI 01 KOPBOI avTITTPOCWTTEUOUV TO KOAWDIA PETAEU TWV OTOIXEIWV.
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lMapadsiyua oxnUATIKOU UE TEGOEPIS HOVASIKA XPWHATIONEVOUS KOUBOUG.

AuTA €ival n pior gaxn yia TRV Karavonon tng d1aQopds PeTagu oeipdg Kal TTapdAAnAwy.
Mpétrel eTTiong va KAaTaAGBOUNE TTWG TO peUPa péel péoa atmod éva KUKAwA. To pelpa péel
a1ré Pia uwnAnf Taon o€ pia xapnAoTepn Tdon o€ éva KUKAWWPA. KAatroio Tood peUpaTog
Ba péel péow KABe dIadPOUNAG TTOU UTTOPEI va aKOAoOUBOEl yia va @TACEI OTO ONUEIO TNG
XOUNAGTEPNG TAONG (OUVABWG OovouddeTal yeiwon). XpNOIUOTTOIWVTAG TO TTAPATIAVW
KUKAWMO we TTapadelypa, deite Twes Ba péel To pelpa KabBwg Tpéxel atmd Tov BeTIKO TTOAO
TNG PTTATAPIOG OTOV APVNTIKO:
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Psupa (Tou ummrodIKvUETal Ao TIS UTTAE, TopToKaAi kai pod ypauuéS) TTou pési pEow ToU idIou
mapadsiyuarog KUKAWPATOS OTwWS mapamavw. AIa@opETiKd peUpuara utrodgIKvUovTal e SIAPOPETIKA

Xpwuara.
MapatnprioTte 6Tl 0 OPICUEVOUG KOUBOUG (O0TTwg METaEU Twv R1 kar R2) 10 pelua
eI0épXeTal TO 010 Pe autd TToU PByaivel. Ze GAAOUG KOUBOUG (CUYKEKPIYEVA TNV TPITTAN
dlacTaupwon petagy R2, R3 kai R4) 10 KUplo (UTTAE) pevpa xwpidetar og OUO
dlapopeTiIkoUg KOuPBoug. AuTh gival n Bacikn diapopd PETAEU oeipdc kKal TTapdAAnAwy!

2.1 KaBopiopéva KUKAwHATa o€ipdg

AUo oToixeia ival o€ aeipd eav poipalovTal Evav Koivo KOPBo kal av To idlo peUpa péel
péoa atrd autd. AKoAouBei éva TTapddelyua KUKAWPATOS JE AVTIOTACEIG TPIWV OEIPWV:

R, R,

BATTERY
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KaBopiouéva kukAwpara ogipag
YTrapyel JOvo Evag TPOTTOG YA va péEl TO PEUPA OTO TTAPATTAVW KUKAWHPA. =EKIVWVTAG
até Tov BeTikd TTOAO TNG PTTaTapiag, N poR peupaTtog Ba cuvavtrioel TpwTa 10 R1. Ao
eKkei To peupa Ba péel kateuBeiav oto R2, petd oto R3 kai TEAOG TTiow OTOV apvnTIKO TTOAO
TNG MTTATAPIOG. ZNUEIWOTE OTI UTTAPXEl HOVO pia diadpopr yia va akoAoubrjoel To pedpa.
Autd Ta €CaptriuaTa gival og oeipd.

3. MapdaAAnAa KukAwpata
Kafopiopéva mapdAAnAa KUKAWATA

Edv ta oToixeia poipdloviar dUo koivoug KOuBoug, eival TTapdAAnAd. AkoAouBei éva
TTapAdelyua oXNUATIKAG TTapdoTAoNG TPIWV AVTIOTACEWY TTAPAAANAQ YE PIa YTTaTapia:
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KaBopiouéva mapaAAnAa kukAwuara
A6 Tov BeTIKG TTOAO TNG PTTaATApiag, To pedua péel ota R1... kar R2 kai R3. O kéuBog Tou
ouvdéel TNV ptratapia pe o R1 ouvdéeTal etTiong Pe TIG AAAeG avTioTdoelg. Ta dAAa dkpa
QUTWYV TWV QVTIOTACEWYV gival OPoiwG depéva PHETAEU TOUG Kal PETd dévovTal TTiIow OTOV
apvnTtikd TTOA0 TNG uTTaTapiag. YTTdpxouv TPeIG JIAKPITEC OIAdPOUEG TTOU MTTOPEI va
OKOAOUBNaOEl TO peUa TIPIV ETTIOTPEWEI OTNV UTTATOPIA KOl Ol OXETIKEG AVTIOTACEIG AEyETal
OTI gival TTapAAANAEG.

Otrou 6Aa Ta eCaptipaTa TG OEIPAg £XOUV ioa peUpaTa TTOU dIATPEXOUV, T TTAPAAANAG
eCapTAMATA £X0UV OAQ TNV idIA TITWON TAONG METAEU TOUG (O€Ipd: peUA: TTAPAAANAN: Tdon.

3.1 Ze1pég Kal TTapdAAnAa KukAwpara Trou gpyadovral padi

A6 exei kal TTEpa pTTOpOUKE va Kavoupe mix and match. Z1nv emopevn eikdva BAETTouuE
TTANI TPEIG AVTIOTACEIG Kal Pia pTratapia. Ao Tov BeTikd TTOAO TNG YTTatapiag, 1o pevua
ouvavtd TpwTta 10 R1. Opwg, otnv aAANn TAeupd Tou R1, 0 KOUBOG XxwpileTal Kal To peuua
pTTOPEi Vva TTdel Tooo 010 R2 600 kai oT1o R3. O1 diadpopés peupaTog pEow Twv R2 kal R3
éxouv ouvdeBei Eava peTalu TOug Kal TO PEUMO ETTIOTPEPEI OTOV APVNTIKO TTOAO TNG

MTTOTOPIOG.
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2e auto 1o mapadeiyua, Ta R2 kair R3 sival mapdAAnAa ueradu roug kai 1o R1 givai o€ osipd ue rov
mapdAAnAo ouvduaoud twv R2 kair R3.
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3.2 YroAoyiouo6g 1008UVAWY AVTIOTACEWYV 0€ KUKAWUATO OEIPAG
AkoAouBouv opIcuéVEG TTANPOPOPIEG TTOU PTTOPEI va 0ag avouv TTIo TTPAKTIKES. OTav
Baloupue avriotdoelg padi €101, o€ o€ipd Kal TTOPAAANAa, aAAdloupe Tov TPOTTO UE TOV
oTToio péel peupa péoa atmod autég. MNa apddeyua, av Exoupe Tpogodoacia 10 V o pia
avtiotaon 10 kQ, o vopog Tou Ohm Aéel 611 €xoupe peupa 1 mA TTou péel.

+ 4 1TmA
10V 10kQ

Av et BadAoupe GAAN avtioTaon 10kQ oe ocIpd Pe TV TTPWTN KAl AQCOUUE TNV TTAPOXN
QUETABANTN, €XOUME PEIWOEI TO PEUUA OTO WICS yiaTi N avTioTaon dITTAACIAGLETAl.
10kQ

+| 4 0.5mA
10V = 10kQ

Me adAAa Adyia, uttdpxel YOvo €va PJOVOTTATI TTOU TTPETTEI v OKOAOUBNOoEl To peUua Kal
OTTAWG TO KAvaue akOpa TTIo SUCKOAO yia Tn pon Tou peluatog. Méoo 1o dUokoAo; 10kQ
+ 10kQ = 20kQ. Kai €101 uttoAOYiICOUE TIG AVTIOTACEIG O€ OEIPd, ATTAG TTPOGOECTE TIG TIMEG
TOUG.

MNa va Béooupe auth Tnv egiowon yevikéTepa: N ouvoAikr avtiotacon Twv N (KA1Toiog
auBaipeTog apiBudg) avTioTdoewy gival TO CUVOAIKO ABpoICHA TOUG.
R1 R2 R(N-1) RN
o—AWV AMW——e 00 e —AWN MWW—o0

3.3 YmroAoyiou66 1008UVaUWY aVTIOTACEWV O& TTapAAANAa KUKAWPATA

Ti yivetal pe TIg TTapAAANAeg avTioTdoelg; Autd gival Aiyo 1o TTePITTAOKO, aAAG &x1 TTOAU.
E€etdoTe 1O TeAeuTaio TTapddelyua otmou ekivioaue pe Tpogodoaia 10V kal avtioTaon
10kQ, aAA& auth TN @opd TTpocBéToupe AAAa 10kQ TrapdAAnAa avri yia oeipd. Twpa
utTdpyouv U0 POVOTTATIO TTOU TTPETTEI VO aKOAOUBRaEl To peupa. Acdopévou Ot n TAon
Tpo@odoaiag dev AAAAEE, 0 vOpog Tou Ohm Aéel 6T n TTpwTN avtioTacon Ba e¢akoAoubei va
avtAei 1 mA. AAAG 1o idl0 cupPaivel kal pe Tn OgUTEPN avTioTAON, Kal TWwPA EXOUME
OUVOAIKG 2mA TTou TTpoépxovTal attd TNV TTapoxt, dimAacidlovrag 1o apXikd 1TmA. Autd
onpaivel 6Tl JEIWOAWE T GUVOAIKR avTioTaon oTo JIoo.

+| 4 2mA

<
1ov_=_ 10kQ E[S10kQ
-TL: 2mA V1,

Evw pmmopoupue va mrouue om 10kQ || 10kQ = 5kQ ("||" petappadetal o€ "mapdAAnAa ue"),
OEV TTPOKEITAI VO £XOUME TTAVTA 2 idIEG AVTIOTAOEIG. TOTE TI;
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H eCiowaon yia Tnv TTapdAANAn TTpocBAkn evog aubaipeTou apiBuou avTioTAoEwy €ival:

L1 111
Riw Ry Ry =~ Ry_; Ry

Edv 1a apoifaia dev odag evOIAQEPOUY, UTTOPOUNE ETTIONG VA XPNOIUOTTOINOOUNE HIO
MEBOBO TTOU ovopdadeTal "Tpoidv TTavw atmd To dBpoicua” étav £xoupe dUO AVTIOTACEIG
TTapdAAnAa:

QoT1oo0, auth n PéEBOdOG cival KAAR POvVO yia dUO avTIOTACEIS O€ €vav UTTOAOYIOUO.
MTtropoUue va GuvOUAOOUNE TTEPICOOTEPEG OTTO 2 QVTIOTACEIS ME auTh Tn HEBodo
TaipvovTag 1o amotédecpa R1 || R2 kai uttoAoyiCovtag auTh TNV TIPM TTapAAAnAQ hE yia
TPITN avtioTaon (Kal TTAAI wg yIivopevo TTavw atrd To aBpolioua), aAAd n auoiBaia péBodog
MTTOPEI Va gival AiyoTepo £pyo.

4. JupTTéEPOaC A
Twpa TTou €i0TE EEOIKEIWPEVOI HE TA BACIKA TWV CEIPIAKWY KAl TTAOPAAANAWY KUKAWNATWY,
OOKINAOTE va OeiTe JEPIKA aTTd auTd Ta pabAuaTa:

* Eicaywyr otoug AiloBnTrpeg

* Avaloyikd gvavTiov ynelakou

*  Auadikd

*  Wnoeiakn Aoyikni
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