YMOYPIEIO NAIAEIAZ, OPHZKEYMATQN KAI AOGAHTIZMOY
INZTITOYTO EKMNAIAEYTIKHZ MOAITIKHZ

TEXNOAOIIA
EAEIXQN

& AIATNQZEQN

" TAZH ENA.A.

TOMEAZ MHXANOAOIIAZ



TEXNOAOTI'IA EAET XQN
KAI AIANQZEQN



ITOIXEIA APXIKHY EKAOXHX

ZYTTPASETIR

AouAyépng Mewpylog

HAekTpOAGYOG - Mnxavikog, Kabnyntig TEI
ZapaykoUAiag NikdAaog

YTmrounyavikdg MnxavoAdyog, Kabnyntrig TEI

KoutooUkog BAdong
Texvohoyog Oxnudatwv, KaBnyntng B/Buiag ExTr/ong

ZYNTONIXTHX

KapBéAng lwavvng
MnxavoAdyog - HAekTpoAdyog Mnxavikog, Mapedpog ue Onteia oto M.1.

EINITPOIIH KPIXHZ

TooupouTtag lwavvng

TexvoAoyog MnyavoAoyog, KaBnyntrg B/Buiag Exti/ong
Aakapwong Kwv/vog

MnxavoAdyog Mnxavikog

Ayiakaroikag Mavayiwrtng

TexvoAoyog MnyavoAoyog, KaBnyntrg B/Buiag Ektr/ong

T'NOYYEIKH EIIMENAEIA
Flewpyikou AQunTpa

diIA6Aoyog

HAEKTPONIKH EINEEEPTAXIA
KoutooUkog BAdong

ATEAIE
Aik. KapapTtrida & ZIA O.E. MnxavogkSoTIKN - ATreikovion

MAIAATQrIKO INZTITOYTO

2raudrng Adayxiwtng: Kabnyntng leveriknic MNavemornuiou MNarpwv
lpoedpocg rou MNaidaywyikou IvaTirourou

Emiotnuovikdg YmeuObuvog tou ‘Epyou:
swpyiog¢ Bouroivog: 2uuBouiog Tou MNaidaywyikou IvaTirourou

Ymeuluvog Tou MnyavoAoyikou Touéa:
Aapéppog OAUumiog: 20uBoulog Tou MNaidaywyikou lvaTitoutou

ITOIXEIA EMANEKAOXHX

H emavékdoon Tou TrapévTog BiBAiou TTpaypaToTroindnke atré 1o IvaTiTouTo
Texvohoyiag YtrohoyioTwyv & EkdOoewv «AIGQAvVTOG» HEOW WNOIOKAG HAKETOG.




YTOYPIEIO MAIAEIAZ, OPHZKEYMATQN KAIAOAHTIZMOY
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

* AouAyépng Mewpylog * ZapaykoUAiag NIKOAaog
» Koutooukog BAdong

H ouyypa@n kat n emoTtnuovikni emipéleta Tou BIBAlou mpayuatomnoridnke
umé v atyida tou MadaywytkoU IvotitoUTtou

TEXNOAOI'IA EAEMXQN
KAI AIATNQZEQN

I TA=H ENA.A.

E1dkétnta: Texvikdg Oxnuatwv

TOMEAZ MHXANOAOTI'IAZ

INZTITOYTO TEXNOAOTIIAZ YIOAOTZTQON KAI EKAOZEQN «AIOPANTOZ»






IIPOAOTOX

H epappoyn TG NAEKTPOVIKAG - WNQIOKAG TEXVOAOYIOG OTO AUTOKIVNTO, €XEI

gav aTroTEAETHA, va eTTNPEACEl APECT TOUG TPOTTOUG, TIG HEBBdOUG, Ta dpya-
Va KAl TIG OUOKEUEG, TTOU aQOPOUV OTNV PETPNON KAl GTOV EVTOTTIONO BAGBWV
TWV d1I0QOPWY CUCTNUATWY AgITOUPYiag Tou.

H avaykn autf 0driynoe kail Tnv ouyypa@r) autou Ttou BiBAiou. To BipAio trpo-
oTafei va “pufoel” Toug pabnTég Tou 20U KUKAoOU Tou MnyavoAoyikou Topéa
NG E1d8iIkéTNTAG “MNn)avwy Kal ZuoTnudTwy AUTOKIVATOU”, TN véa avTiAnyn
yia Tov €Aeyx0 Kail dIdyvwan, TTou TTPETTEl KATTOI0G CAPEPA VA TTPOCEYYIlEl Ta
“TpoBAAuaTA” TTOU TTPOKUTITOUV ATTO TNV EQAPHOYT TNG OUYXPOVNG TEXVOAO-
yiag ota auTokivnTa.

‘ET01, 070 10 Ke@AAaIo €¢nyeiTal n Evvola TNG YETPNONG Kal TOU EAEyXOU aAAG
Kal n peBodoAoyia pe TNV oTToia TTPETTEI VO AVTILETWTTICOVTAI Ol BAGREG OoTa
O1G@popa cUCTHUATA.

270 20 Ke@AAalo yiveTal ava@opd aTn AciToupyia Kal xprion 0Awv Twv opyd-
VWV KOl OUCKEUWY €AEYXOU TTOU €ival atrapaitnTa yia Tov eviotmoud BAaBwv
OTO QUTOKIvVNTO.

270 30 KEQAAAIO YiVETAI PI TTPOCEYYIOT - HE ATTAG TPOTTO - TV ATTAWV (Bacl-
KWV) NAEKTPOVIKWV €EaPTNUATWYV, OTN AEITOUPYIa TOUG KAl OE TTOI0 CUCTAUATA
TOU QUTOKIVITOU GHPEPT QUTA XPNOIKOTIOIOUVTAI.

210 40 KEQAAQIO avag@épovTal TPOTTOI AEITOUPYIOG CUOTNUATWY QUTOUATOU
eAEyxou, TTOU anuePa gival N BACN yia TOV AUTOEAEYXO Kal TNV AuTOppUBuIoN
TWV O10POPWV NAEKTPOVIKWY Kal OXI JOVO CUCTNUATWY Kal EIBIKOTEPA YIa TO
auTokivnTo.




210 50 KEQAAQIO TTEPIYPAPETAI N BOUNA KAl N A&IToupyia P0G KEVTPIKAG PHOVA-
dag eAEyxou (EYKEPAAOG), VOGS NAEKTPOVIKOU CUGTAUATOG QUTOKIVATOU.

270 60 Ke@AAaIo ava@épovTal OAa Ta BACIKG €idn, Ta XAPAKTNPIOTIKA, N A€l
Toupyia Kai n XpAon Twv d1Io@oépwy alIoBNTAPWY TTOU XPNCIKOTIOIOUVTal G-
MEPA OTO CUCTAHATA TOU QUTOKIVITOU.

270 70 KEPAAQIO TTEPIYPAPOVTAI TA €i0N, N doun KAl AsIToupyia Twv dia@épwv
EVEPYOTTOINTWYV TTOU XPNOCIKOTIOIOUVTAl OTO GUCTANATA TOU QUTOKIVATOU, M-

XP! ONpePQ.

210 80 KeQAAaIO, £EnyeiTal TI onuaivel autodidyvwaon Kal e TToIoUG TPOTTOUG
Kal uEBOBOUG eQapUOlETAl GTO AQUTOKIVNTO.

210 90 Ke@AAalo, TTEPIYPAPOVTAl JE OUVTONO TPOTTO OAQ TA NAEKTPOVIKA OU-
OTAPOTO TOU KIVATHAPO TOU QUTOKIVATOU aAAG Kai n peBodoloyia didyvwaong
Kal evioTTiapoU BAaBwy o’ autd Ta CUCTHPOTA.

210 100 KEQAAQIO ava@épovTal OAa Ta NAEKTPOVIKA CUCTAUATA TTOU XPNOIWo-
TTOIOUVTal HEXPI OAMEPT GTO AUTOKIVNTO.

TéAog, o1 ouyypageic 6a ABeAav va guxapioTriocouv To Maidaywyiké lvoTiTou-
TO Kal 1d1aiTeEpa Toug K.K. Poldko NikdAao, KapBéAn lwdavvn, Mavika Qwpd,
MaykaAo Zraupo kal Mewpyikou AQPNTEA, Yia TNV EUTTIOTOOUVN KAl TNV OTHPI-
€r Toug OTNV £TTiTEUEN AUTOU TOU £pYOU.

Etriong, Ba nbeAav va guxapioTioouv OAOUG €KEIVOUG TOUG avBpwWTTOUG TTOU
ME TO BIKO TOug TPOTIO 0 KaBEvag, oTAPIEAV TNV TTPOCTTABEIa TWV CUYYPAPE-
wv, 181aiTepa TNV Eiprvn ZapaykoUAia, OAo auTd To SIA0TNHA TTOU XPEIACTNKE
yia TNV oAokAfipwaon autoU Tou BiBAiou.

O1 ouyypaepeic




EIZATQriKA ZTOIXEIA

r ENI KA

1.1 H évvoia Tng pérpnong - eAéyxou
1.2 H évvoia Tng didyvwong
1.3 MeBodoAoyia eAéyxou kal didyvwong



Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon auTtol Tou Ke@aAaiou Ba TTPETTEl va €i0TE IKAVOI

va:

B  Ava@épeTe TOUG TPOTTOUG SIAYVWONG KAl VO TOUG CUCXETIJETE PE TTOPO-

Seiyyara oTo auToKivnTo.

FENIKA

O avBpwTtrog oTnV TTPOoCTIABEIa dnuIoup-
yiag TexvoAoyikoU TTOMITIOPOU, ammd Tnv
TTPWTN OTIYMA AvTIAQONKE TNV avaykn
NG évvoiag TG “pétpnong”. ‘Empetre va
METPATEI PE KATTOIO TPOTTO TT.X TO XPOVO,
Tov OYKO, TO PAKOG, TO BAPOG K.O.K., Kal
MEXPI ONMPEPA ETTIVOEI KAl KATAOKEUAGCE
peEBBOOUG Kal 6pyava pETpnong dIago-
PWV PEYEBWV - QUOIKWYV 1 TEXVIKWYV - yIa
akpIBéaTepn PETPNON.

1. 1 H’Evvoia tng HétTpnong

Me Tov 6po “péTpnon”, evvoeital n cU-
YKpION €vOG peyéBoug N piag KaTdoTa-
ong He éva dAAo opoeidég péyebog N
KATAOTOOT), TO OTToio Bswpeital oTaOE-
PO, aueTdBANTO 1 IO ATTAd “OCWCTO”.

To amotéAeopa autAg TG PETPNONG Oi-
veTal he évav apiBud kai pia povada. O
apiBuo6g dnAwvel - ekppddlel TTOOEG ova-
OEG TTEPIEXOVTAI OTO PETPOUHEVO PEYEDOG.
M.x. TO pAKOg €vog auTokivhTou gival 4
péTpa. O apiBudg 4 dnAwvel 611 n povada
MAKOUG - TToU €ival To “péTPo” - “ywpdel” 4
POpPEG OTO PAKOG TOU CUYKEKPIPEVOU aAU-
TOKIVATOU 1| aTTAWG xpeidlovTal 4 “puétpa”
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Sxnipa 1. 1: KleyUdpa. Apxaia
ouoKkeuUn p€tpnong xpovou.



Eioaywyika oroixeia

Ixfipa 1.2: Métpnon UNKOUG QUTOKLVITOU

yIO va KAAUWOUV TO PAKOG £VOG AUTOKIVH-
Tou. (ZxAua 1.2.).

MoANEG @opég, N akpIBAG apIBuNTIKN
TIUA €vOg peyéBoug dev eival JOvo auTn
KaB eauTAv TTOU gival aTTapaiTnT yia va
Kp1Bei éva péyebog “owoTd” Kal va Bon-
Bd oTnv KaAUTEPN A€ITOUpyia TOU GUCTA-
MaTOG. YTTAPYXOUV Kal TTEPITITWOEIG TTOU
aTaiTeital To PETpoUPEVO péyebog va
BpiokeTal yeTagu k&Tolwy opiwv, dnAadr)
€VOG PEYIOTOU Kal evOG eAdYIOTOU Opiou
TTou Bewpolvtal “‘cwoTtd” i “avaykaia”,
TIPOKEIUEVOU VO AEITOUPYEI OCWOTA €vag
MNXaviouog f éva oloTnua, Xwpig va
UTTAPEEl KATaoTPOo@r) Tou. AUTO ETTITUYXA-
VETQI JE TN OUVEXN UETPNON CUYKEKPIME-
vwV ueyebwv Kai n diadikaoia auTr) ovo-
MaZeTal EAeyXOG.

MN.x. O apiBu6g oTpoPwyv (aTPOPANOPO-
pou) evog TETPAXPOVOU KIVNTAPA, EKTOG
Tou OTI XpelddeTal Kal n akpIBAS PETPN-
Or Tou To KABe AETTTO, TTPOKEIUEVOU VA
UTTAPXEl N PEYIOTN aTTOBOOT| TOU, TTPETTEI
ouviRBwcg va kupaivetal petagu 900 oTpo-
@WV TO AeTTTO TO eAdXIoTo Kal 9000 oTpo-

Qwv 10 PéyioTo. ‘EEw atrd autd Ta 6pia n
Oev Aerroupyei o KivnTApaAg (KATw ato TIg
OTPOYEG PEAAVTI) 1) KATOOTPEPETAI (TTAVW
atrd T0 OPIO OTPOPWV).

ETtriong - éva GAAo TTapdadelyua - n 1don
AeIToupyiog Tou NAEKTPIKOU OUGCTHHOTOG
€VOG auTokiviaTou. H Tdon Asitoupyiag
TOU NAEKTPIKOU CUOTANOTOG VOGS QUTOKI-
VATOU, KupaiveTal petagu 11.5 V kar 14.5
V. MikpoTepn Tdon onuaivel 611 dev PTTO-
POUV VO AEITOUPYACOUV TA NAEKTPIKG OU-
OTAMOTA TOU AUTOKIVATOU Kal JeYaAUTEPN
TAON ONUAiVEl KATAOTPOPr) TWV NAEKTPI-
KWV €EAPTNUATWY.

ZKOTTOG AOITTOV TOU EAEYXOU, EKTOG
a1ro Tn duvartoTnTa diIdyvwong Kal
TNV amrokatdoTacn Tng BAdBnNg, o€
TEPITITWON TTOU KATIola HETPNON
gival EKTOG opiwyv, givai Kai n duva-
TOTNTA TTPOANYNGS KAl TTPOCTACIAG.

Mo



1.2 H évvoia
tng Ai1dyvwong

H owoTth Asitoupyia €vOg OUOTHAPATOG
e€aptaTal amd TO0 av OAa Ta €TTi PEPOUG
oucoThPaTa AsitoupyoUv Kal ouvepydlo-
vTal HETAEU Toug owaoTd. Ooo TTIo oUvOe-
TO gival éva ouoTnua, T600 TTIo SUCKOA
pTTOopEi va evrotmoBei pia BAGRN. O evro-
TMOPOG piag BAGPRNG Eekiva atrd Tn OTIy-
MI TTOU KATTOI0 CUPTITWHA TT.X. KATTOI0G
B6puBog 1 KATTOIO NAEKTPIKA aC@AAgia
KaiyeTal i K&TTola dIayvWOTIKA Auxvia a-
vapel kal ye Baon Tig odnyieg Tou KaTa-
OKeUuaaTn Ba TTPETTEl va yivouv KATTOIEG
OUYKEKPIUEVEG PETPROEIG KOl TUYKEKPIME-
vol €Aeyxol. ATTO Tn diadikacia Twv PETPH-
OEWV Kal EAEyYXOU TTPOKUTITEI KAl N aITia
TTOU TTPOKAAEDE TN CUYKEKPIYEVN BAGRN.

e O evromiouoég piag BAGBng péoca
a1rd Kdtrola S1adIKaoia HETPATEWV
Kol EAEyXwV A Kal aKOpa péca atro
TNV EUTTEIPIC TOU XPAOTN I} TOU ETTI-
OKEUOOTH - yia KGBe BAABN utrdp-
XOUV OUVHOBWG Kal OUYKEKPIMEVA
CUUTITWHOTA - AéyeTal Sidyvwon.

H texvoloyikr €¢ENIEN uTTopEi va £dwoe
AUCEIG yIa TOV KAAUTEPO EAEYXO KAl TNV a-
KpIBEoTEPN AcITOUpYia Twv CUCTNUATWY,
aAA& 6oov agopd oTn didyvwon akOPa
KAl OfUEPA TTOU UTTAPXEI Kal n duvaToTn-
Ta TNG AUTOdIAYVWONG TWV CUCTNUATWV
(BAétte Keg. 8), n owaoTtn didyvwaon BOg-
wpeital To SUOKOAOTEPO TTPORANUA yia
TOUG ETTIOKEUAOTEG.

MaAaidTepa TT.X. OTO QUTOKIVNTO yIa TNV
atmrokaTtdoTacon piag BAAGPRNg ioxue éva
1000070 30% 0€ XpOVOo yia TOV EVIOTTI-
OuO piag PAAGBNG kal 70% vyia Tnv €TI-
okeun kai d16pbwaon TNG. Zruepa auto
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TO TTOOOOTO £XEl AVTIOTPaQEi. XpelddeTal
£€va TT0000TO Xpovou 70% yia ToV EVTOTTI-
oMo piog BAGRNG kar 30% yia eTTIOKEUN,
TTOU GUVNBWG CAPEPA “ETTIOKEUR” Oonuai-
vel “‘avTikatdoTtaon” Tou EAATTWHATIKOU
eCapTAuaTog. AnAadr, ORfuepa yia Tov
EVTOTTIONO €vOG eAATTWUATIKOU a1oONnTA-
pa, xpeidlovtal 7 AeTITd yia va “Bpoupe”
TTo10G aioBnTrpag dev AsiToupyei cwoTd
Kal 3 AeTTTd yia va yivel n avTikatdoTaor)
TOU.

1.3 MebodoAoyia
eAéyxou xai didyvwong

MNa tnv emtuxy didyvwon, ocuvABwg ol
KOTAOKEUAOTEG yIa KABe oUuptTTwua Oi-
VOUV KalI HIO OUYKEKPIPEVN peBodoAoyia
TTOU TTEPIAANPBAVEI TUYKEKPIMEVEG UETPNA-
O€IG JE PIa “Aoyikn” oelpd, WOTE Va EVTO-
moBei ypriyopa Kal owaoTd n aitia mou
TTPOKAAETE TN BAGRN.

H diadikaoia tng didyvwong &ekiva atrd
TV EYPAVION KATTOIOU CUMTITWHATOG I
KaTrolag €veeIgng (OTTTIKNAG 1 NXNTIKAG),
o1l kAT &ev Asitoupyei owoTd. To €TT6-
MeEVo Brpa eival va Trpayuatotroinfolv
OUYKEKPIYEVEG UETPACEIG, MPE TTPOKA-
Bopiouévn oeipd, oTa €CapTAUATA TOU
ouoTAPOTOG aTTd 6TTOoU €ival TMOavov va
TpoépxeTal n BAGBN Kal va evToTTIOBEi
n airia Tg. Karomyv mpayuaToTToIEiTal n
e€miokeun TNG BAGRNG Kal TEAOG n SoKIPA
1 n emBeBaiwon 61 oTAPdTNOAV TA OU-
MTTTWMPOTA TNG €TTIoKeuaoBeioag BAGRNG
Kal OAa AsIToupyouv ocwaoTd. AvagépeTal
mo KATw n Teplypageica pEBodog did-
yvwong o€ dUo dIAQOPETIKA CUUTITWHA-
TA KAl O TPOTTOG PE TOV OTTOI0 TTPETTEl VA
yivouv ol €Aeyxol WOTE va eVTOTTIOBE N

BAGBN.



ZUUTTITWHO

O KIvnTAPAG EVOG AUTOKIVIATOU YUPICel (JI-
(aper) kavovik@ aAAG dev AeiTtoupyei (dev
TTaipvel EPTTPOG).

MOavn aitia

* BAGBN otnv avagAegn.
e Aev €lo€pxeTal KAUOIUO MEIYUA OTOUG
KUAivdpoug.

‘EAeyxo1 - Metprioeig

Ma v TpwTn moavr aitia 6a TTPETTEl va
Yivel EAeyXog yia U0 TTEPITITWOEIG:

A’ mepirrwon: Agv dnuioupyeital aTTIv-
Bnpag ota puTToulokaAwdia.

B’ mepirrwon: Anuioupyeital omivenpag
oTa PTTouloKaAwdIa.

To idio 1oxUel kal yia Tn ©eUTePN TMBaAvN
aitia. Oa TPETTEl va yivel EAEyX0G yia duo
TTEPITITWOEIG.

A’ mepirrwon: Agv wekalouv Ta PTTEK A
yia TTaAaidTepa cuaTAuaTa Oev @BAvel
Bevlivn 01O KAPUTTUPATEP.

B’ mepimrwon: Wekdlouv Ta uTTeK A 9O4G-
vel Bevdivn 0TO KapuUTTUPATEP.

MNa k&Be pia ato Tig TTapamdvw aiTieg Ba
TPETTEl va yivouv ol aTrapaitnTtol €Agy-
XOl Kal PETPACEIG WOTE va eVTOTTIOOEI N
OUYKeEKPIYEVN BAAGBN Kal va yiver n emi-
okeur]. Av yia TTapdadelyua Bewpndei oI
n aiTia Tou o0 KIvNTAPAG dev AcITOupyEi
(Oev TTaipvEl EUTTPOG) VW N HiCa TOV TTE-
PIOTPEQPEI KAVOVIKA dnAadn o1 n BAARN
gival atnv ava@Aegn (EAAeIYn NAeKTPIKOU
ommvOnpa), uttdpxouv dU0 - OTTWG E£XEl
avaepBei - epImTwoelg. ‘EoTtw 611 10XU-
€l N TPWTN TEPITTTWON, dnAadr ot dev
dnuioupyeital oTveApag ata PTTouoka-
AWdIa.

Eioaywyika oroixeia

AUTA N TTEPITITWON, TTAPATTEUTTEI OE EAEY-

XOUG KaBapd oTo KUKAwPa ava@Aegng

Kal géoa aTTd OUYKEKPIUEVOUG EAEYXOUG

oTa €EAPTAUATA TTOU OTTOTEAOUV TO KU-

KAwPa avAa@Aegng TTPETTEl va eVTOTTIOOET

n BAGRN.

O evromopég NG PAABNg utTopei va

TpaypatotroinBei pe TN PonBeia evog

S10ypAUMOTOG PORG EVTOTTIONOU [Ad-

Bng, 10 otroio dIdypaPPa POAG EVTOTTI-

opouU BAGBNG TrepIAauBdvel OAa Ta e¢ap-

TAMATO TOU UTTO €AEYyXO OUGCTHPOTOG KAl

TNV EPWTNON av A&IToupyei f Ox1 TO avTi-

aToIX0 €£APTNHA.

MNa 10 ouykekpipgévo TTapdadelypa 1o Oi-

dypauua pong evrotopou BAGRNG TTou

TIPOKUTITEl €ival QUTO TTOU QAiVETOI OTO

oxAua 1.3.

A6 10 SIAYPANMO PONG EVTOTTICHOU

BAGBNG TTPOKUTITEI OTI:

e OAa 1a e€apTtrAuaTa, TTou ammoTeAolV TO
ouoTnua, eAéyxovtal Pe TN OEIPA TTOU
OUJMETEXOUV OTn AgIToupyia Tou oOu-
OTAUATOG.

ZTnV EpWTNON av A&iIToupyei 1o £§dp-
TnUa m.X. MmaTtapia, 8a mwpétrel va
YVWPIeTE:

Apa Ba TTpéTTel va gival yvwaoTé atrd Troia
eCaptnuaTa  atoTeAeiTal To UTTO  €Aey-
X0 oUOoTnua Kal Pe Trola “oeipd” 10 KABe
€CAPTNUO CUPHETEXEI AEITOUPYIKA OTNV
OAn diadikaaoia.

A) NMoia gival n AsiTovupyia Tou
£V AOyw £SapTAMATOC.

M.x. H Aeitoupyia (douAeid) Tng ptratapi-
ag, gival va TTapéxel OTIG NAEKTPIKESG KOTA-
VOAWOEIG TOU QUTOKIVATOU aTABEPH TAON
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A&itoupyei; oxi

1°Biwa |  Mmarapia | —> | EAEFMXOZ MMATAPIAZ |
¢ NAI
oxi
2Bipa | Acgikeia | ——p | EAEMXOS ASQAAEIAT |
¢ NAI
] oxi
3Bipa | Akémmg | ———3 |EAETXOZ AIAKOMTH ANAGAEZHE|
¢ NAI
) oxi
4Biua | TMoMomg | ———3 | EAETXOZ MOANAMAASIAZTH |
¢ NAI
. oxi
5Briua |  Avoptag | —— | EAEFXOX AIANOMEA |
¢ NAI
oxi
6°Biua | Mmouldia | —— | EAEFXOZ MMOYZ/AIQN |
¢ NAI
. oxi
7Bipa | Mmouli | ——— | EAEFXOZ MMOYZI |

| wa

| TEAOZ AIAAIKAZIAT |

Ixfua. 1.3: Aidypauuo poric evtomiouoU BA&GBNC.

12 V ka1 Tnv avtioToixn évraon (AUTTEP)
TNV oTroia auTég xpelddovTal yia va Agl-
TOUPYNOOUV.

B) Mg moio-a opyavo-a,
OUOKEUR-£C KAl TPOTTIOUG
eAéyxou gAEyXETal TO

OUYKEKPIMEVO £EAPTNHA.

M.x. H ytmatapia eAéyxetal €ite e BOATO-
METPO TOXEIOG EKPOPTIONG EITE PE TTUKVO-
METPO, Kal

12

') Tn cuykpITIKA TIPA (amoTé-
Asopa péTpnong mou “kpiver”
TeEAIKG av AsiToupveEi N O€ Asi-
TOUPVYEi TO e€dpTnua).

O €AeyX0G T1.X. TG KATAOTAONG HYIAG PTTO-
Tapiag uTTopei va ueTpnBei pe Eva BoATo-
METPO Taxeiog €kPOPTIONG (6pyavo), To
oTroio guvdéeTal TTapdAAnAa ue Toug TT6-
Aoug Tng ptrartapiag yia 10 deutepOAe-
Ta (107) (TPdTTOG), KAl av TO BOATOUETPO



oci¢el Taon kATw oo 10,5 V (CUyKpITIKA
TIUA), onuaivel 6Tl N PTTatapia “dev Ael-
Toupyei”, evw av Oeifel Taon TTavw aTo
Ta 11,5 V, onuaivel 611 n pytTatapia ivai
o€ KaAn kardotacn, dnAadn “AeiToup-

yei”.

e v amavrnon OXI (dev AsiToupyei),
onuaiver o1 n BAGRN evroTTiCeTal oTO
OUYKEKPIYEVO EAPTNHA KOl TTPETTEI VA
“‘aaipeital” atd 10 UTTOAOITTO CUCTN-
Ma, va atroouvappoAoyeital ota pépn
TTOU TO aTTOTEAOUY, (Bev eival TTAvToTE
auTd TEXVIKA €QIKTO, TT.X. N MTTOTAPIO
dev atroouvappoAoyeital) kal va yi-
VETOI ETTIOKEUR A avTIKOTACTOON €iTE
TWV ETTI JEPOUG EAATTWUATIKWYV £EQp-
TNUATWY E€iTE - OTTWG CUVABWG oRuEPa
oupBaiver - avTiKaTaoTaon oAOKANpou
TOU €EAPTAMATOG, YIa AOYOUG auvrBwg
OIKOVOUIKOUG.

e 2tnv amdavinon NAI (Asitoupyei), o
€Aeyxog Ba TTpETTEl va TTpoXwpd OTO
QUEOWG ETTOPEVO €EAPTNUA TTOU AEgl-
TOUPYIKA OUMMETEXEI OTO  KUKAwUa
T.X. OTO OUYKEKPIPEVO TTAPAdEIyUQ,
OTIG AOQAAEIEG TOU CUCTRAUATOG Kal
va emmavaAapBaveral n diadikaagia TnG
d1dyvwaong PE TOV TPOTTO TTOU avapEép-
Onke.

I.x. Aeitoupyei;

- Ox1. O €A\eyxog evToTTiCETOI OTO GU-
YKEKPIYEVO EAPTNHA.

- Nai. O éAeyxog TTpoxwpd OTO ETTO-
Hevo egaptnua (Brpa).

e O £€Aeyxog oAokAnpwveTal pévov oTav
evromoBei n BAGRN.

e H “emokeun” Tng PAABNG Ba TpeTTel
va AlUvel 70 TTPORAnua, va “cfagavi-
Covtal” Ta cupTITwpara (8épufol, va
OBrivouv evOEIKTIKEG AUXVIEG) Kal TO

Eioaywyika oroixeia

ouoTnuUa va AsiItoupyei Kavovikd, dia-
QOPETIKA BeV £XEl yivel cwaTh dIdyvw-
on | OWOTH ETTIOKEUN.

e H AdBog diayvwaon onuaivel oTTaTdAn
XPOVOU Kal XpAMATOG.

Auti n péBodog Tng didyvwaong oTa TTa-
AaiéTeEpa CUOTAUATA ATAV OXETIKA OTTAR,
ypriyopn Kal ao@aAig Kal umropolce va
TTPAYHATOTTOINBEI KAl PJE ATTAEG OUOKEU-
€G eAéyxou. Znuepa Ouwg Tou OAa Ta
OUCTAMNOTO TOU QUTOKIVITOU €XOUV YiVEl
oUvOeTa, TIOAUTTAOKO KOl KUPIiwg nAe-
KTPOVIKG €AeyxOpeva, auth n péEBodOG
av Kal Uttapyel ota Bacikd tng oTdadia
(yivetal autépata wg AuTOEAEYXOG), Oev
ETTOPKEI KAl GUPTTANPWVETAI Kal PHE AAAEG
dladikaaieg d1Ayvwang Kal e AVTIOTOIXES
OUOKEUEG B1ayvwong.

Kat apxdg 6Aa Ta ouyxpova cuoTruara
€Xouv Tn OuvatdTNTa TOU QUTOEAEYXOU
1 TNG auTodidyvwong KAt TTou JE TA
TTaAaIdTEPA oUOTAUATA ATAV adUvaTov.
AuTO onuaivel OTI UTTApPXEl N duvaToTnTa
EVTOTTIONOU TNG BAGRNG a1Té TO id10 TO O U-
oTNUa N KAtaypa®r TnG OUYKEKPIPEVNG
BAGBNG, kal €TTi TTAEOV OV O KATOOKEUO-
oTAG “kpivel” OTI n kataypageioa BAGRN
gival “etmkivdéuvn”, evnuepwvel Tov odnyo
TOU QUTOKIVIATOU PECW EIBIKNAG EVOEIKTIKAG
AuxViag Kal autog €ival UTTOXPEWPEVOG Va
TTGEI TO AUTOKIVANTO YIA ETTIOKEUN. £ AUTA
TNV TTEPITITWON, N dladikacia didyvwong
YivETQI E TOV TTAPOKATW TPOTTO.

To auToKivNTO - CUYKEKPIPEVA N NAEKTPO-
VIK povada eAéyxou (0 eyKEPAAOG) TOU
OUOTAMOTOG - OUVOEETAl PEOW EIBIKAG
UTTOO0XNG ATTO TOV ETTIOKEUACTH PE Mid
dlayVWOTIKY CUOKEUN (OTTOKWAIKOTTOINTH
BAaBwv A ToékeP). Me auTrh TN CUOKEUN
0 ETTIOKEVAOTAG UTTOPET VA EVEPYOTTOINTEI
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TNV autodIidyvwaon Tou CUGCTHAPOTOG Kal
va “dlapdaoel” Toug KwdIKoUg PAaBwyv -
(ouvABwg eival cuvduaopog 2 £wg Kal 5
apIBUWY 1 aKOPA GUVOUGCNOG apIBUWY
KOl YPOUMATWY, T1.X. KWOIKOG 12 1) 16487
1 Kwdikdg PO 104), Tou avTioToIXoUV O€
OuyKeKpIpEveS BAGReg (eCapTApaTa) Kal
TTOU €ival aTTOONKEUPEVOI GTN PVAUN TOU
EYKEQAAOU. AQOU OTTOKWOIKOTIOINTEI TIG
BAGBeg, empBeRaiwvel OTI TTPAYUATIKA €i-
val EAATTWHATIKO TO €6APTAUA TTOU O KW-
OIKOG TOu €ixe KaTaypagei wg BAGRN atn
MVAUN TOU eyKEQAAOU Kal avTikabioTd Ta
XoAaopéva egaptiuara. Katoiv, undevi-
Cer (oBrver) I BAGBEG aTTd TNV Pvrun Tou
EYKEQAAOU Kal OOKIJAfEl TO AUTOKIVNTO
oTo Opduo. EmavarauBaver tn diadika-
oia egeaviong Twv KwdIKWV BAaBwv pe
TN Bonbeia NG diayvwOTIKAG GUOKEUNG.
Mpétrel va unv €xel Kataypagei Kavévag
KwOIKOG BAABNG, DIGPOPETIKG ETTAVAAAU-
Bavel Tn dladikacia eAEyxou Kail eTTIRE-
Baiwong NG PAARNG, péXPIS 6Tou dev Ba
KOTaypAPETal KavEVAS KWAIKOS BAGRNG.

BéBala akdpa Kal ouepa dev gival EQIKTO
va evrotidovTal 6Aeg ol BAABES péow TNG
auTodIAyvwaong oUTeE €TTiIONG UTTOPOUV O-
Aeg va kataypagouv. O eviomoNOg NG

14 W

BAGBNG o€ auTh TNV TTEPITITWON €ival Pia
TTépa TTOAU SUCKOAN dladikacia Kal GuvA-
Bwg avTIgeETWTTICETAI PE TNV EUTTEIPIA KAl
TNV TTOAU KA yvwon TnG AsIToupyiag au-
TWV TWV CUCTNUATWV.

Bon6Od 6uwg mdpa moAU o€ autég TIS TTE-

PITITWOEIS QV:

1. Ymdpxel éva epwTnUATOAOGYIO GTO O-
TTOI0 QAiVETAI TO I0TOPIKO TNS BAd-
Bng. AnAadn:

- OTE euavioTnke n BAGBRn. (Hue-
pounvia, Zuxvotnta eueAaviong)

- KATW a1réd Toieg auvenkes (Mwg).
(Zuvbnkeg Aermoupyiag  KivnTAPQ,
ouvenkeg odrynong, Kaipdg)

- MoU ep@avioTnke 1O TTPOBANUQ.
(MoiétnTa dpduou, GUCTNUA)

2. Mropei va yivel e¢opoiwon cupTITw-
MaTWV TNG BAABNG. AnAadrh kdvo-
viag pia dladikagia, TTapouciddeTal
n BAGRN. MN.x. Kivwvrag 1a kaAwdia
MIag TTAEE0UOAG, eppaviceTal n BAGRN
(oBAvel o KIVNTAPAG).

3. Mmopei va vyivel empBeBaiwon TG
BAGBNG. AnAadn avTikaBioTwvTag N
ETTIOKEUALOVTOG TO EAATTWHATIKO €-
Zaptnua n BAGPRn dev gpgavideTal n
TTOPAUEVEL.



Eioaywyika oroixeia

NMEPIAHWYH ENOTHTAZ 1

ENOTHTA

e Meétpnaon, ival n ouykpion evog peyéBoug N pIog Ka-
TdoTaong Pe éva AAAo opogldEg pEyebog 1 kardoTa-
on, To oTroio BewpeiTal oTabepd, APETARANTO 1 TTIO
atAd “owoTd”.
O evromopog piag BAGRNG péoa ammd katrola dladikagia JETPAOEWV KAl EAEYXOU N
KOl aKOPO JECA aTrd TNV EPTTEIPIO TOU XPAOTN 1) TOU ETTIOKEUACTA, AéyeTal didyvwaon.
H diadikaacia Tng didyvwang EEKIVa atrd TNV ENPAVION TWV CUUTITWHATWY ] KATTOIAG
OTITIKNG 1 NXNTIKAG £vVOEIENG, KOKAG AgIToupyiag.
O1 petprioelg Kal 0 €Aeyx0g, PE TTPOKaBopIouévn CEIpd OTa EAPTHOTA TOU OUCTH-
MaTOG €ival 0 TPOTTOG PE TOV OTToi0 evToTTiCeTal N aitia TNG BAGRNG.
To didypauua pong evromopuoU BAGRNG cival yia péBodog yia Tov evioTTioud BAa-
Buwv.
H Asitoupyia Twv €€apTnUdaTWyY, PE TTOI0-a OpYavo-a, Kal TPOTTOUG £AEYXOU €AEYXO-
VTal TO CUYKEKPIPEVA €EAPTANATA, N CUYKPITIKN TIUA (OTTOTEAEOUA YETPNONG TTOU
“kpiver” TeAIKA av Asitoupyei i dev AsiToupyei To €dpTNA), gival Ta Bacikd oToIxEia
TTou TrepIAapBavel pia pebodoloyia didyvwaong BAaBwv.
H duvatétnTa evrommiopou tnG BAGRNG atrd 10 id10 To cUCTANA KAl N KATAYPAPH TNG
OUYKeKPIPEVNG BAABNG AéyeTal auTodidyvwan.
To 10TOPIKG TNG BAGRNG, N duvaToTNTa ££0UOIWONG TWV CUUTITWHATWY KABWG Kail N
duvatoTnTa emBeRaiwang Tng BAARNG, eival TapdyovTeg Tou Bonbouv 6Tn CWOoTH
didyvwaon TnG BAGRNG.
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@ No ;o

1.
12.
13.
14.

EPQTHZEIZ ENOTHTAZ 1

1. Ti Aéyetan yétpnon;
2. [olol gival o1 oKOTTOl TNG HETPNONG TWV SIOPOPWYV PEYEBWY OTN
AeIToupyia evog AuTOKIVATOU;
3. Tiovouddetal didyvwaon;
4. [Moia gival Ta oTtadla TG dIAyvwong;
Mola eival Ta Bacikd oToixeia TTou TTPETTEl va €xel Jia peBodoAoyia didyvwang;
Ti yvwpiceTe yia 10 diAypappa pong eviotmouou BAGRNG;
Ti Aéyetal autodidyvwon;
Mwg yivetal n autodidyvwaon;
Molol TTapdayovTeg BonBolv aTn owaTr] didyvwaon;
Mari n KaAr yvwaon yia 1o g Aeimoupyei éva e€dptnua Bonbd otn cwaoTn diIdyvwan;
Ti mpémrer va TepIAapBavel ouvhBwg €va IoTopikd BAARNG;
Ti yvwpiceTe yia TV e€opoiwon cUPTITWHATWY Wiag BAARNG;
Molol Adyor emPBaAAouv Tnv emiBeBaiwaon piag attokwdIKoTroINPEVNS BAABNG;
Marti dev evroTrifovtal 6Aeg o1 BAGPREG aTTd TNV auTodIAYVWON;
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2

OPIANA KAI 2YZKEYEZ METPHZEQN KAI EAEIXOY

rE NI K A

2.1. Eidn Kal 1816TNTEG OPYAVWYV KOl CUOKEUWV

2.2. MoAupeTpo

2.3. Opyava péTpnong Beppokpaciag Kal mieong
2.4. MaApoypdeog

2.5. AvaoAuTAG Kauoagpiwv

2.6. Ei18Ikoi TUTTOI OPYAVWYV KOI CUCKEUWV PETPNONG
2.7. Xuokeun £€§66ou onudaTtwyv (breakout box)



Enidiwképevor otdxoi:

Me Tnv oAokApwan auTtoU Tou KeQaAaiou Ba TTPETTEI va €i0TE IKAVOI va:

B Avayvwpilsre Ta opyava Kdi TIC OUOCKEUEC METPNOEWYV Kal EAEyxou,
TTOU XPNCIUOTTOIOUVTAl OTO OIAYVWOTIKO £AEYXO TOU QUTOKIVITOU.

B [lepiypaeere TNV KATaoKeun, TN Asitoupyia, 1iC 1010TNTES, TOV TPOTTO
ouvoeonNgS Kai Tn XpHon Twv opyavwy Kal CUOKEUWY UETPHOEWV.

B Avagépers Ta HETPA TTPOCTACIAS TWV OPYAVWY KAl TWV OCUOKEUWV OE&
ouv3luaouo uE TOV TPOTTO AEITOUPYIAS TOU HIKPOUTTOAOYICTH.

B [Iepiypapere TN HOPPN KAl TOV TPOTTO AVAYVWONGS TWV VOEi§ewv Twv
S1GpopwYV TUTTWV OPYAVWY KAl CUCKEUWY UETPACEWYV Kal EAEyxOuU.

B A{IoAoyesite TIC TINES TWV UETPNOEWV KAl TWV YPAPIKWY TTAPACTACEWV
yia va kavere diayvwon Twv ouvnOiouévwy BAaBwv oTo aurokivnro.

FENIKA

H pétpnon pe Tnv eupeia Tng évvola -
PavioTNKe WG MIa avAaykn Tou avepwTTou
atrd Ta TPWTA BAPATA TNG AVATITUENG Kal
NG €€EAIENG TOU avBPWTTIVOU TTOAITIOHOU.
MoAAG CwTikG KaBnuepiva TTpofARuaTa
ToUu avBpwtiou Bprikav Tn AUon Toug JE
TNV avamtuén kal BeATiwon Twv ouoTn-
MATWV PETPNONG.

2AMEPA, TTOU O €AEyXOG Kuplapxei o€
K@Be avBpwTrivn dpacTtnpidTnTa, TA Op-
yava Kal To CUCTAMOTA JETPHOEWV €ival
BepeAidn aToixeia OTIC OOKIYEG, TNV
€PEUVA, TIG KATOOKEUEG, TNV KABnueEPIvA
XPAON Kal €AeyX0 TWV TTPOIOVTWY, YIATI
gival autovonTo 0TI dev urrdpyel EAsyxog
Xwpic pérpnon. Me T Beapatikn eEEAIEN
TNG TEXVOAOYIOG Twv Oopydvwy Kal Twv
OUOKEUWYV PETPNONG, TTOU OQEIAETAI TNV
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avaTITugn TNG Blopnxaviag kai TIg ATTal-
TACEIG TWV OTPATIWTIKWY, I0TPIKWVY Kal
Ol0OTNUIKWY EQAPPOYWY Tou OUYXPOVOU
TTONITIOHOU, N XPAoN TWV HETPAOEWYV EXEI
ETTEKTAOEI OfuEPaA Kal 0T dIdyvwon Twv
BAaBwv Tou GUYXPOVOU QUTOKIVATOU.

2.1. Eidn ka1 1d1étnteg
0PYAvVWwV KAl OCUCKEUWDV

2.1.1. Eidn opydvwyv Kal
OUOKEUWYV METPNONS

O1 avdykeg TnG KaBnuepIivig Cwng odn-
ynoav oTn yévvnon Kal TNV avaTTuén
TNG €VVOIOG TWV PETPAOEWYV. 2TA TTPWTA
auTOKIiVNTA OUVAVTAUE POVO HNXAVIKA,
UOPAUAIKA Kal NAEKTPIKG AeiToupyIkéG ou-
OTAMOTA, TTOU OTTAITOUV Opyava Kal ou-



OKEUEG PETPNONG TWV AVTIOTOIXWV MEYE-
Bwv, O0TTwG: TaxuTnTa, POTTA, TTiEon, TAon
Kal évTaon nAekTpIKoU pelpaTog. Qg Trpo-
i6v avemluunTng aTTWAEIOG EVEPYEIQG, N
Bepuokpaacia Traiel TTAVTOTE £va TTPWTA-
YWVIOTIKO pOAO OTA PETPOUNEVA HEYEDN.
A6 Tn dekaeTia OPwg Tou 1970 ue Tn
OlapKWG aufavouevn elcaywyr] NAEKTPO-
VIKWV AEITOUPYIKWY CUCTNPATWY KAl TNV
TpooTdBela PBEATiwWONG TNG CUMTIEPI-
QOPAG TOU QUTOKIVATOU, Ta METPOUMEVA
MEYEBN aufnBnkav oxedov KaTakdpua.
O apIBuég Twv a1IoBnTAPWY TTOU XPNOI-
MOTToI0UV Ta gUYXPOVa auTOKivVNTa YIa va
METPOUV BiId@opa peyEdn, oTTwg Ba ege-
Tdooupe avaAuTIKG o€ €TTOMEVN €vOTNTA,
Qavepwvel TN paydaia avgnon Tou apiB-
MOU TWV PETPOUNEVWYV UEYEBWV.

Ti onuaiver duwg otnv mpdén n dieayw-
YN uiag pétpnong Kai 1moiog givar TEAIKG o
POAOS Kal 0 OKOTTOS TS HETPNONG;

e Mérpnon cival n cUykpion P0G TTOOO-
TNTAG €VOG QUOIKOU peyEBoOUGg Pe pia
opola TTo0OTNTA, TTOU £XEI OPIOTE WG
povada. To amoTéAeopa QuTtAg NG
ouyKpiong €ival pia apiBunTikA TIunA,
OnAadn:

lMoodTnTa QuUOIKOU puEyéBOUG =
Api6unrikn niun x Movada pérpnong

e O poAog TNG PéTPNONg cival o éAgy-
XOGC TOU PETPOUUEVOU pPeYyEBOUG, TTOoU
yiveTal ye oUykpion NG apiBunTIKAG
TIMAG TTOU PETPAONKE, JE TNV AVAUEVO-
MEVN A TUTTOTTOINMEVN TIKA OTTO KATTOIO0
mpoéTuTto. O €AeyXog autdg yiveral
ouvnbwg pe okotté Tn OIdyvwaon Kal
atmmokardoTaocn Twv BAaBwv Kal €xel
BepaTTeUTIKO aAAG, TTOANEG QOpPEG, Kal
TTPOANTITIKO XAPOKTHPA.

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

MNa TIg aTTaITOUPEVEG PETPAOEIS TWV Ola-
POpWV PeyeBWY 0TO OUYXPOVO auToKivn-
TO XpPNOoIyoTroIEiTal éva TTABOG KAQOIKWV
OpYAvWYV Kal CUCOKEUWV HPETPNONG yevi-
Kn¢ xpriong, OTwg:

® TO TTOAUMETPO.

e TO BEPUOUETPO.

* TO TTIECOUETPO.

e 0O TTaAPOYPAPOG.

MapdAAnAa €xouv avarTuxBei kai xpn-
oIJoTTolouvTal TTOAAG €IBIKA Opyava Kal
OUOKEUEG HETPNONG, OTTWG:

e O avaoAuTAg Kauoagpiwy.

e To oTpoBOCKOTIIKO PWG XPOVIGUOU.

e O perpnTAg TOoU Adyou (A) Tou Kauaoi-
MOU pEiypaTog.

e EIBIKGA Opyava eAéyxou Agitoupyiag
eCapTNUATWY (OXAMa 2.1).

e Ta ouykpoTAuaTa PETPNoNg POTTAG Ki-
vNnTAPa, euBuypduuIong Kal CuyooTdt-
MIONG TPOXWYV, EAEYXOU QPEVWY, APOP-
TIOEP KOl Opyavwv TAPTTAG, €AEyyou
Kal pUBUIONG UTWYV TTPOROAEWYV K.ATT.

Ixipa 2.1: E10LKA Opyava A€y xou
ng Acttoupylag €éaptnudtwv TOU
OoUyXpOVOU QUTOK(LVATOU.
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Ta Opyava Kal oI OUOKEUEG PETPNONG

TaglivopouvTtal o€ OIAPOPES KATNYOPIEG,

avdaAoya Pe KATTOoI0 KPITAPIO, OTTWG:

e AvoAoyiKd, 0TV €XOUV OUVEXWG ME-
TaRaAASuEVN EVOEIEN.

e Wnoeiakd, 6tav €xouv €vOEIEn UETO-
BaAAbuevn Pe PIKPA BruaTa.

e Emraepng, étav épyovial o€ €TTAPN HE
TO p€yEBOG, TTOU PETPOUV.

e Mn emaeng, 6tav dev €pyovial O€
ETTAQN PE TO PEyeBOG, TTOU PETPOUV.

e EvOeIkTIKd, OTav €xouv £vOeIEn, HO-
vov OTav AEIToupyouv.

e Kataypa@ikd, 0Tav ammoTUTTWVOUV O€
XOPTi TIG ETPOUNEVEG EVOEILEIC.

e Evepyd, 6tav atraitolv Tnyn evépyel-
ag yia T AgiIToupyia Toug.

e MadnTikd, 6tav dev amaitolv TTNyN
EVEPYEIQG VIO TN AEITOUPYia TOUG.

TéNog, wg TPog TNV apxn Aeiroupyiag
TOUG, Ta Opyava diakpivovTal o€:
NAEKTPOPAYVNTIKA, ETTAYWYIKE, HNXAVI-
K&, BEpUIKA, NAEKTPOXNMIKA, QWTEIVA Kal
6pyava AAAWV €I0IKWY KATAYOPIWY TT.X.
TTAAPOYPGQOI.

2.1.2. 1810TnNTEC OPYAVWYV Kal
OUOKEUWV PETPNONS

KdaBe @opd 1Tou KAvoupe pia PETPNON,
KOTAAYOUUE O€ MIa apIBUNTIKA TIYA yia
TO PETPOUNEVO PEYEBOG, TTOU AfyeTal HE-
TpoUuevn TN X . H TipA auth ouvibwg
dlagépel amd TNV TTPAYHATIKA TIHA X
Tou peyéBoug. H atrokAion peTagu trpay-
MOTIKAG Kal PETPOUPEVNG TIMAG €ival To
améAuto o@dApa TG pétpnong. lNa
va gival Ouwg ouykpioluya duo dlapope-
TIKG aTTOAUTA CQAAUATA, TTPETTEI VA ViVEl
avaywyr Twv OQOAPATWY WG TTPOG TNV
TTPAYMATIKA TIUA TWV YJETPOUUEVWY HEYE-
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Bwv. Mg Tov TpATTO AUTO OPICETAI TO TXE-
TIKO O@AAPA TNG HETPNONG Kal EKPPALE-
101 0€ TT0000TO %, dnAadn:

ZXETIKO OQAAUO PETPNONG:
X, -X,|
8% =—"—x100
X

m

To o@dApa TTOU KAvEl Eva Opyavo E-
TPNONG €ival €vag onuavTikdg TTapayo-
vTag alommoTiog Kal eyutTrioToolvng OTn
peTpoUuevn TiA. MNa TNV KAAuwn Opwg
TWV AVOYKWY Pog o€ épyava PETpnong,
gival ammapaitnto va yvwpifoupe kal GA-
NG 1816TNTEG TWV OPYAVWYV KOl CUCKEUWV
METPNONG YIQ VO PTTOPOUHE VO KAVOUUE
TIG KAAUTEPEG ETTIAOYEG QYOPAG.

TéT01EC 1816TNTEG TWV OPYAVWYV KAl CU-
OKEUWV PETPNONG eival:

* n kKAdon (G) Tou opydvou

KAGon Aéyetal 1O PEYOAUTEPO OXETIKO
Oo@AAua TTOU €ival duvatdév va TTapousi-
doel éva 6pyavo oUP@PWVa e TOV KaTa-
okeuaaTr Tou oToug 20 °C, wg TTpog TO
MEyIoTO (TEAOG) TNG KAipakdag Tou, dnAa-
on:

KAdon opydvou:

max|X1T - Xu|

G% = x 100

TéAog KAipakag

Ta 6pyava Tou euTropiou eival dIEBVWG
Tagivounuéva oe evvéa KAAoelg, OTTWG
Qaivetal oTov TTapakaTtw Trivaka 2.1. H
KAdon ouvABwg avaypd@eTal TTAvw OTNV
KAigoka Tou opydvou wg aplBudg TT.X.



Opyava Kai CUCKEUES UETPATEWV Kal EAEyxoU

005 || 01 || 02 || 03 || 05 || 1

| 15 || 25 || 5 |

1 ka1 Tpogavwg, 600 PIKPATEPN Eival n
KAGon 1600 KOAUTEPO €ival TO Opyavo.

* H akpiBeia (A) kai n eravaAnpipérn-
Ta (R) Tou opydvou

O
O

Ixnpa 2.2: Axkplifeia xal
EIQVOANYLIOTNTA TOU OPYydVOoU.

Av @avtaoToUpe OTI N uETPNON €ival £vag
OTOX0G, OTTWG @aiveTal oTo OXAUa 2.2,
TOTE OKpiBela AéyeTal n KPR OTTOKAI-
on ammoé 1o oT0X0. 'ETOI N akpifeia ivai
TO QVTIOTPOPO TOU OXETIKOU OQAAYATOG:
A=1/0.

EmavaAnyipdémnrta eival n ikavétnta Tou
opydvou va deixvel TTEPITTOU TNV idIa TINA
METPNONG, OOEC POPEG KOl AV PETPROOU-
ME TO D10 péyeBog, AOXETO Qv N PETPOU-
MevN TIPA €ival KOvTd oTov OTOXO TNG ME-
TpNONG.

e H guvaioBnaoia (S) Tou opyavou

EuaioBnaoia evog opydvou Aéyetal To Tn-
Aiko TnG peTafoAng Tng €€6doU Tou op-
yavou wg TTPOG PIa MIKPA METAROAR TNG
€10000u Tou. H petafoAr auTh Bewpeital
Om yivetal amod kdTmoia 6€on 1I00ppoTTiag
Kal BERaia yivetar avTIAnTT pévo atrd
6pyava TTou €Xouv TTOAU JeydAn euaiocOn-
oia.

e O BaBuég avaAuong TnG KAipakag
TOU opyavou (r)

dy
dXx

Zxnpoa 2.3: Evaiofnolia TOoU Opydvou.
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Ixfupa 2.4: AvdAvon xAluoxog
pétpnong.
H kataokeuaoTikp duvatotnta dlaxw-
pIoPOU Twv evOEiEewv TNG KAiMaKAG O€
MIKPOTEPEG UTTOdIAIPEDEIG, TTOU BonBdel
oTn Meiwon Tou o@AAPATOg HETPNONG,
KaBopicel To BaBud avaAuong TnG KAipa-
Kag (oxAua 2.4).

2.1.3. MNpooTacia opyadvwyv Kal
OUOKEUWYV PETPNONS

Ta oOpyava Kal Ol OUOKEUEG HETPNONG
arroteAoUvTal OTTO €UaioBNTA NAEKTPIKG
KOl NAEKTPOVIKA KUKAWMATA PE ATTOTEAE-
opa va KIivOuvelouv va KATaoTPApoUv
Katé Tn oTiyu TnG oUVOECNHG TOUG OTO
KUKAwPA, aAAG Kal KaTd Tn SIApKEIa TNG
péTpnong. ‘ETol gival atrapaitnto va yvw-

piCoupe kal va akohouBoUpe Ta pPETPA
TPOCTACIag TwWV OpyAvwy Kal Twv Ou-
OKEUWV PETPNONG. EKTOG atrd Ta yevIKA
METPQ TTPOCTACIAG, TTOU AVOQEPOVTAI TTIO
KATW, yia KGBe 6pyavo rj CUOKEUN UTTAp-
XOuv Kal €18IkG PéTpa TTpooTaciag, Ta
oTToia TTPETTEl va YVWPICOUPE TIPIV ATTO
Tn Xpron Toug diafdlovtag 1o BIBAio Tou
KOTOOKEUAOTH TOUG.

levikd péTpa TTpoCTOCiag opydvwy Kal

OUOKEUWV PETPNONG:

e Baoikn poltréBeon pETpnong eivai n
ETTIAOY TOU CwOoToU TUTTOU Opydavou
Kal TNG KATAAANANG KAipakag pETPnN-
ong. To mpoBAnua autd eugavicerai
ouxva oTa TToAUuETpa (oxnua 2.5),
OTTOU €X0VTaG ETTIAEEEI TO OPYAVO TT.X.
WG AUTTEPOUETPO, ETTIXEIPOUME VO E-
TPiooupE €va BIAQOPETIKO PEYEDOG.
Oocov agopd Ttnv emAoyn KAipakag
KOAS gival va EeKIVAPE Tn PETPNON ME
TN MeEYaAUTepn duvarr KAipaka, av
Ot yvwpilouue TTePITTOU TNV TAEN TOU
Tpog pETpnon peyéBoug. EAEyxoupe
TENOG Kal TN ouvdeouoAoyia Tou opyd-
VOu.

0.0mADC

<@ R

10A viQ
600 Vmax
mA COM

Exnua 2.5: EmiAoyn tUmou, KA[UQKag Kol OoUuvdEOUOAOy Q. opydvou.
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Aev €TTIXEIPOUPE TTOTE va PETPAOOU-
ME pEYEDN, TTou EetTepvoUV O€ TIUA TO
MEYIOTO TNG KAIpaKag evog opydvou R
OUOKEUNG PETPNONG.

OT1wg KABe NAEKTPIKO KUKAwUA, £TOI

Kal Ta Opyava 1} 0l CUCKEUEG HETPNONG
TTOU TTEPIEXOUV NAEKTPIKA | NAEKTPOVI-
K& KUKAWPaTa TTavTa TTpooTatelovTal
ammd peydAa pelpaTta pe KATAAANAEG
TNKTEG AOQAAEIEG | TNKTOUG CUVOE-
OMOUG KOl 00QAAEIODIOKOTITEG MIKPAG
avtiotaong. Ta Yynelokd opyava cuvr-
Bwg éxouv autoTTpooTacia ammod PBpa-
XUKUKAWWA.

Mpiv avTIKOTAOTAOOUWE OTO OpPyavo
MIO Kauévn ao@AAEla 1} oUVOECUO Kal
TTPIV  ETTAVAQEPOUPE TOV  ACPAAEIO-
OIaKOTITN OTn Béon Tou, TTPETTEl va
EVTOTTIOOUME Kal va O10pBwooulE TO
TTPOBANUA TOU KUKAWNOTOG OTO OTT0i0

yiverai n yérpnon.

OTtav é&va 6pyavo f} UCKEeUN HETPNONG

TTaPEPPAAAETOI OTO METPOUNEVO KU-
KAwpa, T0TE N oUvdECN KAl N ATTOCUV-
Oeor) Tou yivovTal TTAVTOTE PE TTPOCW-
pivr] SIOKOTTA TNG TTNYNS TPOPOdOTiag
TOU KUKAWMATOG.

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Mpétrel va atro@elyeTal n TuXaia Bpa-
XUKUKAWGON TWV OKPOOEKTWY METPN-
ong, 0TTwg d¢gixvel To oxXANa 2.6, yiaTi
TO BPOXUKUKAWUGO QUTO TTPOKOAEI [E-
yaAn évraon peupartog kai BAGRN oxi
MOvOo aTo 6pyavo aAAd Kal OTO PIKPOU-
TTOAOYIOTH TOU QUTOKIVITOU.

XpelaZetal 181QiTEPN TTPOCOXN KATA TN
oUvOEDN TOU TTOAUMETPOU OE OKPOOEKTEG
aioonTpwyv, peAé K.ATT., TTou BpiokovTal
o€ TA0N TNV oTroia BEAOUNE Va JETPOOU-

e Ta O6pyava Kal Ol CUOKEUEG PETPNONG

TIPETTEI VO TTpoCoTATEUOVTAI OTTO BIdPO-
PEG €EWTEPIKEG €TTIOPACEIS TOU TTEPI-
BaAAovTog TNG PETPNONG, OTTWG: E€va
NAEKTPIKA KAl payvnTIKG TTedia, uynAn
Bepuokpaacia, Tieon, B6pufog, TaAa-
VTWOEIG KAl OTOTIKOG NAEKTPIOUOG.

& OUOKEUEG TTOU  TpogodoTtouvTal
atrd TNV NAEKTPIKN eykaTdoTaon evog
XWPOU, €AEyXOUPE TTAVTO TNV TAON
Tpo®odoaiag Tou SIKTUOU Kal Tov pub-
MIOTIKO €TTIAOYEQ TAONG TOU PETAOXN-
MOTIOTH) TPOYOBOUIag TNG OUOKEUNG,
OTTWG OTO OXNUa 2.7.

220

oLL

Zxnua 2.6: BpoXUKUKAWON
AKOOOEKTOV .

Ixipa 2.7: PUOULON TOU €mLAOyEq
T80NC¢ TPO0POdOC(AC TNG OUCKEUNC.
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2. 2. IoAGuetpo

‘Eva TTOAUPETPO XPNOIYOTIOIEITAI VIO VO
KAVEl PETPNOEIG NAEKTPIKWV HEYEBWV,
OTTWG gival n pétpnaon ouvexoug (DC) kai
evaAaooopevng (AC) 1adong, n pétpnon
OuVEXOUG Kal eVOAAOOOOUEVOU PEUNATOG
Kal N wyikn avrtiotaon. Ovopadetal TTOAU-
METPO yiaTi guvduddlel TIG AeITOUpPYiEG TOU
BOATOUETPOU, TOU QUTTEQOMETPOU KAl TOU
wpopéTpou. Ta TTeEPICOOTEPO TTOAUUETPO
O100£TOUV OPWG Kal AAAEG XPAOIUEG Ael-
Toupyieg, OTTWG eival o €Aeyxog d16dou
Kal 0 NXNTIKOG €AEYXOG OUVEXEIOG €VOG
aywyou.

YTapxouv dUO KATNYOPIEG TTOAUMPETPWV.
Ta avaAoyika TTOAUUETPA TTOU XOPAKTNPI-
CovTal ato Tn BeAdva EvdeIEng Kal Ta Wn-
@IAKA TTOAUPETPO TWV OTTOIWV N €VOEIEN
dlapdgetal o€ pia 086vn. TNV ETTOUEVN
TTapdaypago Ba eEnyrioouuE TTWG AEIToup-
Yei éva avaAoyikd Kal TTWG Eva Wwnelako
6pyavo.

2.2.1. Asitoupyia avaAoyikKwv
Kdl YN@IaKWV opyavwyv

e To avaAoyIiko TTOAUUETPO

To avaloyikd TTOAUPETPO €ival OUCIOOTI-
K& €vag PETPNTAG ouveXoUG PeUPATOC.
Xpnolgotrolei éva  pNxaviopd  Kivntou
TNviou, TTOU QaiveTal oTo oXAUa 2.8.
O nAekTpopayvnTiKOG AUTOG PUNXAVIOUOS
AerToupyei wg €€NG:

‘Eva 1Tnvio, tTou gival TUAIYPEVO TTavw o€
éva eEAaQPU TTEPIOTPEPOUEVO KIVNTO TTAQI-
010, BpiokeTal y€oa O OUOYEVEG PayvNTI-
KO 1Tedio evOg poviyou payvin. To Trnvio
OuvOEeTal €V OEIPd OTO PETPOUUEVO KU-
KAwMa Kal n ogUvOeDr] ToU YiveTal PE TN
BorBeia duo PaAaKwy OTTEIPOEIdWV EAQ-
Tnpiwv, evw TTdvw oTov Afova Tou Kivn-
TOU TTAQICiou BpiokeTal OTEPEWPEVN KAl N
BeAdva €vdeitng TTou Kiveital TTdvw aTnv
KAipaka péTpnong.

Ortav 10 TmMVio dlappéeTal ammd nAEKTPI-
KO pelpa, avarmTuooovtal TTavw OToug

lS

d

/4' 2

o N

\

1. Moéviyog
payving,

2. Kivnté mrepi-
OTPEPOPEVO
TAaioio,

3. Tnvio,

4. Zmeipoeldég
ehatrplo,

5. Belova
£vdeigng

Zxnpa 2.8: AvoAoy (kKO MOAUUETPO KLvntoU mnviou.
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KATAKOPUPOUG aywyoug Tou Trnviou du-
vaueig Laplace, etmeidry oi aywyoi TTou
dlappéovTal atmd peUpa BpiokovTal yéoa
g€ Povigo payvnTikd TTedio. To dBpoicua
TwV duvduewyv Laplace dnuioupyei poTtrni
TTEPIOTPOPNG, TTOU AVAYKALEl TO KIVNTO
TEPIOTPEPOPEVO TTAQICIO PE TOV GEova
Tou KaI TN BeAdva €vdeEIENg va TTeEPIOTPA-
@oUv avdAoya e Tnv £viaon Tou pelua-
TOG, TToU dlappéel To Trnvio. To KivnTo oU-
oTnMa IocoppoTrei pe Tn Bonbeia Twv duo
OTTEIPOEIdWV EAATNPIWV.

O unxaviopég Kivntou Trnviou xpnoigo-
TTOIEl £€TAI TA NAEKTPOUAYVNTIKA OTTOTEAE-
OMOTO TOU NAEKTPIKOU PeUPATOG YIa VO
METPROEI TO peUpA, TTOU BIAPPEEI TIG OTTEI-
pEG Tou TTNviou. Mg KatGAANAa KUKAWUO-
TA PTTOPOUNE VA PETPHOOUUE HE TOV idI0
MNXaviopuo 1oxupd pelpaTa Kal TAOEIG
OuvEXOUG Kal evOAaoOoOueEvoU pelpa-
TOG, KOBWG KOl WHIKEG AVTIOTACEIG.

* Yneiakoé mroAupeTpo

To wn@iakd TTOAUUETPO €ival OUCIAOTIKA
€VOG OUYKPITAG TACEWV KAl XPNOIUOTTOIE
€va OAOKANPWHEVO KUKAwPO OUYKPIONG
Tdoewv (D), TTou gival yvwaTd wg TEAEDTI-

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

KOG €VIOXUTAG, OTTWG QaiveTal 0To oXAua
2.9.

‘Eva tuRua g petpoupevng taong U ou-
YKPIVETQI PJE PIO yVWOTH TTPIOVWTH TAon
U,, Tou trapayel 1o idio 1o 6pyavo. Oco
Xpovo t, diapkei n olykpion, ol TTaAyoi
aTtrd TN YEVVATPIO TETPAYWVIKWY TTAAUWYV
(F) epvouv améd 10 Tpaviiotop (T) kai
0Tn ouvéxela kartaypdgovTal he Tn Bon-
Bela evog Kataxwpntr - aBpoioTh - Kwoli-
kotroinTn (Z).

MOAIG n TIUA TNG TTPIOVWTAG TAONG YiVvel
ion JE TNV TIPA TNG AyvwaoTng Tdong, on-
Aadn U_= U, 1o TpavdioTop (T) SiakoTTEl
TO TTEPACHA TWV TETPAYWVIKWY TTOAPWV.
O apIBuodg Twv TTOAPWY TTOU TTEPACAV
oTO XpOvo t, gival avaloyog NG ayvw-
omng taong U . Me tov 1pOTIO QUTO O
apPIBUOS TWV TTOAPWYV KWOIKOTTOIEITAI KAl
gd@avigetal atnv 086vn wg 1don U,

O avaAoyIKOG - YneIakOG PETATPOTTENG
XPNOIUOTIOIEl €TO1 TO KUKAWMA €VOG OU-
YKPITA TAONG yia va PETPAOEI TNV AyVw-
oTn TG0n TTou eQapuoleTal o€ ia aTrd TIg
€10000ug Tou. Me KaTtdAANAQ KUKAWPATA
MTTOPOUE VO JETPACOUUE WE TOV iDIO [e-
TATPOTTED IOXUPA pEUPOTA KAl TAOEIG OU-
vexoUg Kal evoOAAaoOoOuEVOU peUNATOG,
KaBWG Kal WUIKEG AVTIOTACEIG.

Ux . T

Us

Us

88888

[

Ixipa 2.9: AvaAoyLKOG — YNQLakog HETATPOIEQS YnNeLakoU oOpydavou.
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2.2.2. MeTpNOEIC UE TOAUMETPO

O pnxaviopog KivnTou TThviou TTou £€X0UV
T avoAOYIKA TTOAUPETPO WETPA HoVOoV
aoBevikd ouvexny (DC) pevpata pe pé-
yiotn TiuAR 1 mA, agol oTabepr) duvaun
Laplace avatrruooetal HGvo OTO CUVEXEG
pevua. MNa va peTpicouue PeyaAlTepa
pelpaTa XPNOIUOTTOIOUUE BIAIPETEG PEU-
MOTOG HE MIKPEG QVTIOTAOEIS PPAXUKU-
KAWONG, UETPWVTAG OTO PNXavioud Kivn-
TOU TTnNVviou Povov éva TTooooTO TOU KUupi-
W¢ peUPATOG KAl BABPOVOUWVTAG TNV KAI-
poka o€ KATAAANAEG UTTOBIAIPETEIG.

MNa 1N yétpnon TAoEwWV YETATPETTOUNE TIG
Tdo€Ig o€ peUpaTa PE TN XPAON KATAAAN-
Awv avTioTdoewv oUUPWVA PE TOV VOUO
Tou Ohm, 6TTWG PaiveTal OTO TTAPOKATW
oxfiua 2.10.

MNa Tn uéTPNONn QvTIOTACEWV METPAE
TGNl TO pelPa TTOU TTPOKAAEITaI o€ €va
KUKAwpa, yvwpifovtag OTI 1o pelpa €i-
val avTioTpOPWS avAaAoyo TTPoG TNV avTi-
oTaon, 6nAadn pia peydAn avriotaon Ba

TTPOKOAEDEI €va PIKPO pEUPA OTO KUKAW-
pa. TEAOG yia Tn péTpnon evoAAQCoOOuE-
VWV PEUPATWY Kal TAOEWV XPNOIYOTIOI-
oUvTal avopBWTIKESG BIATAEEIS.

Mapdpoia KukAwpara cuvdudadovTal Kal
ME TOV QVAAOYIKO - Wn@IOKO METATPO-
Téa TAONG O OTTOI0G PETPA WOVO HIKPEG
ouvexeig (DC) Taoeig, emeldn xpnoigo-
TToIEl €va OAOKANPWHEVO KUKAwPA oU-
yKpIong tédong. Ta avaAoyiKG Kol ynola-
KA TTOAUPETPA, OTTWG AUTA TOU OXUATOG
2.11, €xouv TTOAAEG EQAPUOYEG O€ PETPA-
O€IG NAEKTPIKWY AAAG Kal NAEKTPOVIKWV
KUKAWPATWY TOU auTOKIVATOU. Ta avaAo-
YIKG XpnoigoTtroiouvTal Kupiwg étav pag
evlla@épel N avixveuan evog peyéBoug,
EVW TA WYnoIoKd OTav pag evolagEPEl Pe
aKpifela Kal n TIUA PETPNONG TOU JEYE-
Boug.

MNa ™ pétpnon evog Pey£BoUG Pe TTOAU-
METPO YiveTal TTpWTA N €TMIAOYA TOU CWw-
oToU TUTTOU OpPYAvou Kal TNG KATAAAN-
ANG KAipakag pETpnong. £Tn CUvEXeElQ, Yi-
VETAI N oUVOEDN TwV BUCPATWY TWV dUO

500 Q
1 mA

EmAoyéag

AKPOBEKTEG
eAéyxou

R,= 999,5 KQ
B ’
1000 V @——| )
100V R,= 99,5KQ
)

Ixfipa 2.10: KUKAwuo UETPNONG TAOEQWV UE €HLAOYN KA[UOKOC.
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Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Zxnpa 2.11: AvaAoylkO KAl YneLakd MOAUUETPO.

AKPOOEKTWYV €AEYXOU OTOUG KATAAANAOUG
utrodoxEig yeiwong (uaupo) kar V, A, Q
(kOKKIVO), KABWG Kal N pérpnan, avaAo-
ya pe TO €idog Tou peyEBoug PETPNONG
Kal TNV evepyoTroinon d1a@opwv AgIToup-
YIWV TT.X. autopaTtn aAAayr KAipakog. €
KAOE TTEPITITWAON TTPOTEXOUNE ETAI, WOTE
Ta OAKTUAG pag va pnv épBouv ot eTTa-
@ ME TOUG OKPOOEKTEG EAEYXOU. AKOAOU-

BoUv pepIka TTOPAdEiyUATA PETPHOEWV
ME TTOAUMETPO.

e Métpnon Tdong pe TTOAUPETPO

H pétpnon tdong pe TTOAUUETPO YiveTal
OUVOEOVTAG TO BOATOUETPO TOU TTOAUE-
Tpou TravToTe TAPAAAnAa TTpog TN HeE-
Tpouuevn Ta0nN (OXANG 2.12).

12.3Vv DC

>

10A V/Q
600 Vmax
mA COM

Movadeg pétpnong tédong
1V = 1 Volt (BoAT)
1TmV=103%V

Zxiupo 2.12: Métpnon t1dong umatapl{oag UE HOAUUETPO.
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Extég amd 1n péTpnon 1d0Nng TNG MTIO-
Tapiag, AAAEG PETPAOEIG TAONG ME TTOAU-
METPO YivovTal aTov eVOAANOKTHPA, O€ al-
oONTAPES, PeAE, owAnvoeldeic BaABideg,
PUBUIOTEG, KIVNTAPEG KAl o€ GAAa evdIa-
MECQ onueEia NAEKTPIKWY KAl NAEKTPOVI-
KWV KUKAWPATWY. Katd tn u€Tpnon piag
evaAaooduevng TEAONG TO TTOAUMETPO
deix Vel TTAvTA TNV evePyO TIPA TNG TAONG.

* Métpnon évraong peUPATOG PE TTOAU-
METPO 1 ETTAYWYIKO QUTTEPOPETPO
H pérpnon évraong peuuaTog Pe TTOAUE-
TPO YiveTal oUVOEOVTAG TO AUTTEPOPETPO
TOU TTOAUMETPOU TTAVTOTE €V OEIPA OTO KU-
KAwpa. Otav 6pwg 10 pelpa gival peya-
AUTepo atrd 10 A 6Tav dev gival duvartr n
OIAKOTI TOU KUKAWUATOG YIO TNV TTOPEY-
BOA TOU QUTTEPOMPETPOU, XPNOIMOTIOIEI-
Tal TO €10IKO ETTAYWYIKO AUTTEPOUETPO HE
TOIUTTIOA avTi yia akpodEKTEG eAEyxou. O
aywyoég aykaAidZetal atrd TNV auTTEPOTOI-
pTTida, OTwg deixvel 10 oxApa 2.13, kai
TO OPYQAVO PETPAEI TNV TAGN TTOU ETTAYETAI

Ixfipa 2.13: Aunepouetpo Ue
enaywy LKy ToLunida uETPNong.

OTNV QUTTEPOTOINTTIOO ATTO TO PEUNA TOU
aywyou. H erayoépevn Tdon geTaTpETTETAI
UoTepa o€ £vtaon peUPATOG.

H pétpnon tng éviaong Tou pPeUPOTOq
ME QUTTEPOUETPO TOIUTTIOOG epapudleTal
oTn METPNON TOU PeUPATOG €EKKIVNONG
TOU KIVNTHPA YIO TOV €AEYXO TOU EKKIVNTH
(MiCa), oTn péTpNon Tou PEUPATOS GOPTI-
ongG TNG pTratapiag atrd Tov eVAaAAOKTHpA
1| TN YEVVATPIO GOPTIONG Kal 0T HETPNON
TOU PeUPATOG aVAPAEENG OTOUG OVA®AE-
KTAPES (UTTOUd).

Movadeg péTpnong éviaong peUPATOG:
1A =1 Ampere (AuTiép)
1mA=10°A

KOAWBIO ££600U
evaAAaKTrpa

0.5 mAAC

>

10A vIQ
600 Vmax
mA COM

Exfipa 2.14: Métpnon petuatog SLappong tng S61000U TOU EVUAAAKTHPA.
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2TIG TTEPITITWOEIG, OTTOU TO AUTTEPOUETPO
TTapePPAAAETAI OTO KUKAWMA, OTTWG N HE-
TPNON ToU peUpaTog dlappPong TnNG didGdou
TOU €VOAAOKTAPA, TTOU QaiveTal aTO OXN-
pa 2.14, n ouvdeon TOU QUTTEPOUETPOU
yivetal TTavTa ue OIaKOTTA TOU KUKAWUA-
T0G, UOTEPA aTTd ATTOOUVOEDN TNG TTNYNG
EVEPYEIONG TOU KUKAWMATOG (MTTOTapPIA).

e MéTpnon avrioTaong Kal GUVEXEING
aywyou pe TTOAUPETPO
H pétpnon wuikKAg avtioTaong Pe TTOAU-
METPO YiveTal OUVOEOVTAG TO WHOUETPO
TOU TTOAUMETPOU OTA GKPA TNG avTtioTa-
ong Tng otroiag BéAoupE va PHETPACOUNE
TNV TIPN. Z€ KABE SUWG TTEPITITWON, PPO-
vTioupe TIPIV atrd Tn PETPNON VA €XOU-
ME aTTOOUVOETEl TNV TTNYN EVEPYEIAG TOU
KUKAWPATOG KOl va £XOUUE EKPOPTIOEI
TOUG TTUKVWTEG, TTOU BpiokovTal ouvoede-
MEVOl 0TO KUKAWHA. AKOUN TTPOCEXOUNE

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

MATTWG N avtioTaon eival ouvdedepévn
eV TTAPAANAAW PE GAAEG QVTIOTAOEIG TOU
id10U KUKAWMOTOG.

270 TTOPAKATW oXAMa 2.15 @aiveTal N pé-
TPNON TNG WHMIKAG avTiIOTOONG TOU TTPW-
TEUOVTOG TUAIYUATOG TOU TTRVIOU avA@Ae-
&NG. H TiyA piog T€To10G PETPNONG TTPETTE
va gival amo dékata Tou Ohm péxpr Aiya
Ohms. Opola n Ty PETPNONG TNG WHI-
KAG avTioTaong Tou SeUTEPEUOVTOG TUAIY-
MOTOG TOU TTNViou avA@AEENG TTPETTEl va
eivar mrepitrou 8-10 KQ 1 Aiyo Trepiooo-
TEPO.

EKTOC a11d TN PETPNON TNG WHIKAG avTi-
OTO0ONG TWV TUAIYUATWY TOu TTnviou avd-
PAEENG, PETPAUE OuVABWG PE TTOAUUE-
TPO KAl TIG QVTIOTAOEIS TWV TUAYUATWV
KIVNTAPWY, TwV TNViwv peAé Kal OwAn-
voEIdWV BaABidwy, TIG avTIOTACEIS EEAp-
TNMATWY NAEKTPIKWY KAl NAEKTPOVIKWV
KUKAWMATWVY aAAG Kal TIG QVTIOTAOEIG TWV
Bepuavtipwy.

223 Q

>

10A ViQ
600 Vmax
mA COM

Movadeg péTpnong avriotaong:
1Q =1 0hm (Qu)
1TmQ=103Q
KQ=103Q

Exfipa 2.15: Métpnon 1ng wULKNG aVTIIOTAONG TOU HPWTIEUOVTOG TUALYUATOCQ

ToU mnviou avapAeéng.

W 29



Mapduoia pe TN PETPNON WHMIKWY QVTI-
OTACEWV YiVETaI KAl O €AEYXOG OUVEXEIOG
TNG NAEKTPIKAG AywyIuoTNTaG HETOEU duo
onueiwv KUkKAwpaTog. EmAéyeTanl n Agl-
Toupyia Tou BouBnNTA, O OTTOIOG EKTTEUTTEI
€va NNTIKO orfua, av n avriotaon YeTagu
Twv duo onueiwv gival péxpl 210 Ohms.

e EAgyxos nAsktpovikwv eéaprnud-
Twv

Me €va TTOAOPETPO PTTOPET AKOUN VA Yivel
éAeyxog 0160wV avopbwang, TpaviioTop
ETMAPNG Kal GAAWV NAEKTPOVIKWV €Eap-
TNUATWY, apoU TTPWTA CUPPBOUAEUTOUNE
TIG 00NYiEG TOU KATOOKEUQOTH) TOU TTOAU-
METPOU.

2. 3 Dpyava upétpnong
fepuokpaciag xai
nieong

H Beppokpacia kai n Trieon ival duo Je-
y€On, Tou xapaktnpifouv Tn Asimoupyia
TTOAAWV CUCTNUATWY TOU QUTOKIVATOU.
NvwpilovTtag KATTOI0G TIG KAVOVIKEG TIMEG
TOUG OTa BIAPOPA AEITOUPYIKA CUCTHAUA-
Ta, utropei va PydAel TTOAUTIMG QUUTTE-
pacuata yia Tn didyvwon BAaBwv. Or TI-
MEG TNG BepuoKpaciag Kal TNG TTECNG TwWV
BaAdpwy kauong yia Tapddelyuad, OTTwg
@aivovTal Kal oTo oxnua 2.16, pyag mAn-
pPoYopoUV yla TNV KATavAaAwaorn Tou Kau-
gigou, Tnv amoédoon aAAG Kal TIG EKTTO-
MTTEG PUTTWYV TOU KIVNTHPA.
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Ixfua 2.16: MetafoAn mieong kol Oepuoxpaciag oto OdAauo KaUuong €vog
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MNa tn péTpnon Tng BepPoKPaGiag Kal TNG
Tieong o€ d1Idopa CUCTAUATA TOU AUTO-
KIVATOU XpnoiyotrolouvTal atmAd aAAd Kal
ouvBeTa 6pyava PETPNONG, O€ TTOAU peyd-
An TTO0IKIAia. H oUyxpovn TexvoAoyia €xel
TIPOXWPNOEI KAl O€ EQAPPOYEG HUOKOAWV
METPACEWY, £XOVTOG WG OTOXO TN PEiwan
TOU XPOVOU PETPNONG Kal TNV augnaon Tng
akpiBelag oTig peTpoUueveg TIUES. O ow-
OTEG METPNOEIG €EAPTWVTAI KUPIWG aTro
TOUG aI0ONTHPEG TTOU Ba yVwWpPiooupuE o€
eTTOUEVN €vOTNTA Kal TIG PMEBOGSOUG TTOU
epapuolovtal oTn HETPNOT.

2.3.1. Opyava HETPNONS
OepuoKpaATiag

MNa ™ pérpnon TG Bepuokpaciag Twv
CWHATWY XPNOIKOTIOIRBNKE TO PAIVOUEVO
NG SI00TOANG O€ CUVOUACHO PE TNV aU-
&non Tou GyKou TwV CWHATWY O€ OTEPEQ,
uypn Kai agpla karaotaon. Apyotepa, n
METABOAA TNG avTioTaong Twv CWUATWY
JE Tn Beppokpaacia Kal To BepUONAEKTPI-
KO @aIVOUEVO XPpNOIYOTTOINBNKav yia TNV
akpIfr) pétpnon Tng Bepuokpacdiag Kai
TNV KATAOKEUN WNPIOKWY BEPUOUETPWV.
2Tn auyxpovn €1oxn OJwg, N TaxuTnTa
Kal n akpifela Tng METPNONG QUTAG ETTI-
TUYXAVETQl PE T XPAon Twv Oepuoué-
TPWV UTTEPUBPWYV AKTIVWV.

e OspuducTpa SiacToAng
Kal au&énong Gykou)
H ad&non Tou dykou o€ OTEPEQ, UYPA Kal
aépla owpuaTta avaloya pe Tn BepUoKpa-
oia amoteAei TNV apxi Tng Asimoupyiag
Twv BeppopéTpwy dlaoToAng. EIdIKG yia
Ta OTEPEA CWHATA, OTTWG €ival TA TTEPIO-
00TEPO PETOAAQ, N AUEnan Tou OYKOU HE
TNV auénon TnG Beppokpaciag PETATPE-
TTETAI KOl 0€ auénon unRkoug. H diagope-

(S1eTaAAIKG

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Zxnpo 2.17: ALueTtaAALKO
Bepuduetpo.

TIKA alénon Tou PRAKOUG dUo OIaPOPETI-
KWV METAAAWYV, TTOU BpioKOVTal O€ OTEV
ETTaPN METAEU TOUG, JETOTPETTETAI O€ KAW-
wn. H 18éa autr) amoteAei TV apxn NG
Aeimoupyiog Twv OIMETAAANIKWY Bepuopé-
Tpwv (oxAua 2.17).

Ta dIueTAAAIKG BepuduETPa gival avOeKTI-
K4, pe TTeploxn pETpnong atrd Toug -40
pEXP! Kal 550 °C. To peyaAUTEPO MEIOVE-
KTAMA TOug €ival 0 TTOAU peydAog Xpovog
TTOU QTTAITEITAI yIa TN AQWn HIag PETPN-
ong.

Ta BeppodpeTpa e UdPAPYUPO dEV XPNOI-
HoTToIoUVTal O€ PETPROEIG TOU QUTOKIVH-
Tou, yiaTi eival eBpauaTa. AvTiBeTa, Bep-
MOUETPO PE SraoToAn agpiwv Bpiokouv
EQAPMOYN, YIaTi €ival euxpnoTa, £Xouv
MeyAAn avdaAuon kAipakag Kal n EvOeign
TOUG BpioKeTal HaKPIG aTTd TO ONWEIo PE-
TPNONG.

e Yneiaka 8spudustpa (METOANIKAG QvTi-
aTaonG Kal BeppioTop)
H petaBoAn Tng avriotaong Twv PETAA-
Awv pe Tn Beppokpaacia, OTTWG Tou Aeu-
KOXPUOOU Kal ToU VIKEAioU, atroTeAei TV
apxn NG AeIroupyiag Twv Ynelakwy Bep-
MouéTpwy. Mapduoia petaBoAn avrioTa-
ong TTapouaialouv Kai ol NuIaywyoi, UE
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Ixfua 2.18: ¥nepiroakd OepudueTpo.

N dla@opd OTI GTOUG NUIAYWYOUG N avTi-
OTOON QUTA PEIWVETOI JE TNV alnon TnNg
Bepuokpaaciag, evw oTa PETAANA augd-
vetal. O1 nuiaywyoi autoi gival yvwaToi
Kal JE TNV ovopagia BepuioTop. ZTn OU-
vExela, n METABOAA avTioTaong PeTaTpé-
TTETAI O€ TAON ME TN BoABela yepuPWV.
Ta ynoelokd BepudueTpa OTIWG AUTO TOU
oxAuaTog 2.18, eival avBeKTIKA, €xouv
ApKETA ypriyopn OTTOKPICN Kal TTEPIOXN
pETPNoNG a1réd Toug -40 péxpl kar 800 °C.

* QgpUOUETPA UTTEPUBPWYV AKTIVWYV

Ta TeAeutaia xpodvia, n xprion Twv Bep-
MOMETPWYV PE UTTEPUBPEG aKTiveG (OXNAMa
2.19) Bpiokel TTApa TTOAAEG €QAPUOYEG,
ylati n TaxdtnTa péTpnong, Trou gival Tre-
pitTou 1 SeuTePOAETTTO OAAG Kal N PEYAAN
akpiBela, Tou €xouv Ta 6pyava autd, Ta
KAVEl oXEDOV OVADIKA.

H aA\ayn Tng Bepuokpaaciag evog owao-
TOG TTPOKOAEI PETABOAR Kal OTO XPWUO
TOU. € TTOANEG XaAUPBOUPYiIEG EUTTEIPOI TE-
XVITEG Bpiokouv akpIBwg Tn Bepuokpaaia
TTOAWV PETAAAWY aATTO TO XPWHA TOUG.
H peAETN TOUu @AoPATOG TWV UTTEPUBPWY
AKTIiVWV 0T TTEPITITWON QUTA aTTOTEAEI
TNV apxn TnG Asitoupyiag Twv Bepuopé-
TPWV PE UTTEPUBPEG OKTIVEG, TTOU €XOUV
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Ixfipa 2.19: Métpnon 1ng
Bepuokpaciac ue 6epudueTPO
UunepUbpwv QKT (VwVv.

TTEPIOXN METPNONG aTTd TOUG -20 PEXPI Kal
1000 °C.

Ta TepioodTEPQ BepudpeTPa €ival Bab-
poAoynuéva pe duo KAiMOKeEG, agol yia
TN PETPNON Tng Bepuokpaaciag xpnoligo-
TTOI0UVTAl KUPIWG:

e H yvwoTth pag kAipaka KeAaiou (°C)
Kail

e H kAipaka ®apevait (°F).

C 5

MeTaTpoTrA:

F-32 9

H pérpnon Tng Beppokpaaciag, pe étroiov
TPOTIO KAl av yiveral, PTTopEl va dwaoel
TTOAUTIUEG TTANPOYOPIEG, N CWATH €pUN-
VEia Twv oTToiwv PTTopEl va odnyhoel o€
S1dyvwon onuavtikwy BAaBwy Tou au-
TOKIVATOU. Z€ KABE TTEPITITWON N yvwon
TWV QUOIOAOYIKWV TIHWV TNG BEPUOKPa-
oiag eival atrapaitntn, TTPOKEINEVOU VA



yiveTal cUyKpIOn PE TN YETPOUMEVN TIUNA.
Ta OepuoueTpa  UTTEPUBPWY  AKTIVWV
uTTEPTEPOUV OTIG UETPAOEIS QUTEG, YIOTI
Oev ammaITouV ETTAPA PE TO PETPOUMEVO
owHa.

Mepika mapadeiypara didyvwong BAa-
Bwv ue tn Bonbsia tng Oespuokpacgiag
givai:

e Meiwpévn Bepuokpacia oe KATTOIOV
KUAIvVEpo onpaivel 611 0 KUAIVOPOG au-
TOG Oev Aeiroupyei, MOavov Adyw Ka-
KoU Xpoviouou Tou aTTivenpa.

e Auénpévn BOepuokpaoia OTOUG TPO-
XoUG onuaivel 0TI To CUCTNHA QPEVWV
1 KATToI0 poUAeudv éxel @Bopd | TTa-
pPANOPPWON.

e Avioopgpg Katavour Tng Bepuokpa-
0iag OTO WuyEio TOU AUTOKIVATOU ON-
Maivel 0TI KATTOI01 CWARVESG KUKAOPOPI-
ag vepoU €xouv BOUAWTEL.

e Aiamipnon Tng idlag Beppokpaciag
OTOV TTAVW aywyo TOU YuyEiou TOU au-
TOKIVATOU Aiyn Wpa WETA TNV €KKivnon
onuaivel 611 dev AeIToupyei Kal dev EXEl
avoiéel 0 BepuUoOTATNG TOU KIVNTHPO
oToug 82 - 85 °C.

e Aiatipnon Tng idlag Bepuokpaagiag
OTIG £§000UG TWV OEPAYWYWV HETA TNV
EVEPYOTTOINON TOU KOAOPIPEP ONUAiVEl
OTI KATTOI0G agpaywyog eival Boulw-
MEVOG 1 KATTol0 did@paypa dev EXEl
Qvoigel.

e Alampnon Tng Bepuyokpaciag ToUu
Tiow Beppaivépevou T{apIoU PETE TNV
EVEPYOTTOINGT TOU onuaivel BAGRN oTo
NAEKTPIKG TOU KUKAWWQ.

2.3.2. Opyava yeTpnong
MIECNC KOl UTTOTTIEONC

H TTieon €ival Ikavr va TTPOKOAETEl PETO-
KIVAOEIG KAl TTOPAPOPPWOEIS CWHATWY,

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

agou eival n duvaun, TTOU ACKEITAlI OTN
povada piag emeaveiag. MNa TIg TTPWTES
METPACEIG TNG TTiEONG XPNOIKUOTTOINONKE
éva €upolo, TTou oupTTIECEl €va puBui-
ouévo ghatniplo. H Texvoloyia autr xpn-
OIJOTTOIEITAI AKOWN YIO TN HETPNON TNG TTi-
€0NG TWV EAACTIKWYV TOU AQUTOKIVATOU. AA-
AEG 10€€G yIa TN PYETPNON TNG TTIEONS XPN-
gigotToincav TNV TTAPANOPPWaOn, TTOU
TTPOKOAEI N TTieon o€ €AaCTIKA CWaATA,
dla@pAyuaTa Kal CWAARVEG.

21n ouyxpovn moxA OJWG, Ol ATTAITACEIG
NG auTokivnTofiounxaviag yia Pérpnon
TNG Trieong o€ Beppokpacia peyaAlTepn
amd 500 °C odAynoav oTnV KOTOOKEUN
TNIECOUETPWY HE TNV TEXVOAOYIa TwV TTIE-
{oavTIOTACEWV.

H Trieon, Tou aokeital OTIG ETTIPAVEIEG
atrd TO BAPOG TOU AEPA TNG ATUOCPAIPAG,
AéyeTal aTHoo@aAIPIKA. KAB¢e TTiean, TTou
gival pIKPOTEPN aTmd TNV ATHOCQAIPIKH,
Aéyetal utrotrieon. Otav n €vdeign evog
opydvou TrepIAapBavel Kai Tnv eTmidpacn
TNG ATUOOQAIPIKAG TTiEONG, TOTE N TTiEoN
auTn AéyeTal Kal aroAuTn, OTTWG gival yia
TTaPAdEIYUA N UTTOTTIEON OTNV €i0080 TNG
TTOAAQTTANG €loaywyng. ‘Eva TmecdpeTpo
gival BaBuovounuévo £T01 WOTE VO UE-
TPA EoEIS. AVTIBETA £va UTTOTTIECOUETPO
BaBuovopcital €101 WoTe va PeTpd TN OI-
AQOPA PIag TTiEONG KAl TNG TTPAYUATIKAG
Trieong TG atuéoeaipag. Me Tov TPOTTO
auTto n avayvwaon yivetalr EUKOAOTEPN.

O1 XpnoiIUOTTOIOUUEVES ONjUEPA [OVA-
Osg péTpnong TnNg misong givai:

1 Atm = 1,033 Kg/cm? = 14,7psi =
1,013 Bar = 76 cmHg = 760Torr
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e TlieoOUETPA KOl UTTOTTIECOMETPA
TApAPSPPWONg
H TTapaudépewon, TToU TTPOKOAEITAlI OE
TTOMA €AAOTIKA cwpata aTTd TNV ETTI-
opaon TnG Trieong, atoTeAei TNV apxn
A€ITOUpYiag TwV TTIECOUETPWYV KAl UTTOTTI-
ECOUETPWY TTAPAPOPPWONG. Ta yvwaoTd
€idn TETOIWV OpPYAvVWY AEITOUPYOUV ME
TapaudpPwaon dlaPPAyuaTos Kal TTapa-
MOpewaon cwAnvwy Bourdon tutTou - C,
O1TwG O¢ixvel kail To oxAua 2.20.
Ta meodueTpa OlIAPPAYHATOG METPOUV
TNV TTapaudpewaon (X) eCaitiag TngG Trie-
ong, EVW Ta TTIIECOUETPA KOl UTTOTTIECOME-
Tpa Bourdon petpolv TNV TTApaudpew-
on (X) evég cwArva totou - C 3 dAAou
oxfuaTog. MNa pIkpéG TECEIC 0 CWAAVAG
AUTOG KATAOKEUACZeTAl aTTO XOAKO, €VW
Y10 HEYAAUTEPEG TTIETEIG 1) U QIAIKO TTEPI-
BaAAov kaTaokeudleTal atrd avogeidwTo
XGAuBa.

Sxnpoa 2.21: [IieloavtioTtaon,
mou BLddveTal OTO XWpo, Omou BHa
uetpnbel n mieon.

e MeoopeTpa medoavrioTaong
H petaBoAn Twv medoavTIoTACEWY PE TNV
aoKoUpgvn TTieon aTTOTEAE TNV apxn NG
AeIToupyiog Twv TTIECOPETPWY TTIECOAVTI-
OTOONG. TN OUVEXEIQ, N METABOAN TNG TTI-
efoavTioTaoNg PETATPETTETAI O€ TAON ME
TN BonBeia yeQupwyv Kail N EVOEIEN auTwv
TWV TTIECOUETPWV gival wnelokA. Mia Té-
Tola TTIECOQVTIOTAON QAiVETAI OTO OXNMA

2.21.

MeodueTpO
dlappdypaTog

MeodueTpO
TUTTOU Bourdon

Ixipa 2.20: IIieoduetpa SLapPAyuaTos Kol owAnva Bourdon tumou - C.
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Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Ixfua 2.22: Aidpopol TUMNOL IILECOUETPWV KOL UIOILECOUETPWV.

270 EPTTOPIO OUVOVTAPE TIOAU pEYAAN
TTOIKIAIQ TTIECOPETPWY WNOIOKWYV, avaAo-
YIKWV KOl PIKTWYV, OTTWE QAiveETal KOl OTO
oxAua 2.22.

H pérpnon Tng Trieong ptmopei va dwaotel

TTOAUTIMES TTANPOYOPIES, N CWOTH EPMN-

veio Twv otroiwv odnyei oe didyvwon

ONUAvTIKWV BAABWY TOU OQUTOKIVATOU.

AkoAouBouUv pepikd TTapadeiyuara Oid-

yvwong BAaBwv pe Tn Bonbeia Tng Trie-

ong og diIdeopa CUCTHUOTA TOU AUTOKI-

VhTOU.

e Meiwpévn TTieon O€ KATTOIOV KUAIV-
dpo onuaivel 011 0 KUAIVOPOG auTodg
TTapouaialel diappon atmmoé Ta éuBoAa
N GAAa onueia, evw auénuévn Trieon
onpaiver o1l UTTAPXElI OUYKEVTPWON
avbpaka atoé Tnv kauan.

e Meiwpévn tieon Aadiou Tou KivnTAPAQ
onpaiver mBavh BAAGBN otnv avtiia
AadioU, BouAwpéVoug CWANVEG 1 QiA-
Tpo Aadiou i akdpa Kal diappor] Aa-
d10U a1rd POOoPEG KAl AUENOEIG O€ avo-
XEG EEAPTNUATWV.

e Meiwpuévn Trieon kKaugigou o€ €TTI-
tdxuvon onuaivel moavr BA&GBN TG
avtAiog kauoipgou Kal BouAwpévoug
OWANVEG ] QIATPO Kauaiyou.

2.4, NaApoypdeog

H mpoodeuTikn €@apuoyl Twv nAeKTpoO-
VIKWV OTOUG KIVNTAPESG TWV OUYXPOVWV
QUTOKIVATWY, G€ GUVOUAOHO UE TOUG AU-
oTNEOUG KAvOVEG TTOU €xouv BeoTTioTEi
yla TNV TTPOoOTOCia Tou TTePIBAAAOVTOG
amd Toug PUTTOUG, €Xouv avadeitel Tov
TTAAUOYPAPO O POVODIKO Opyavo eAEy-
XOU aAAG kai d1dyvwaong TToAAwV BAaBwv
OTO auTokivnTo. Mg Tn ouyxpovn TEXVO-
Aoyia Twv QUTOKIVATWY n Trapatipnon
TWV KUPATOPOPQPWY TOU TIPWTEUOVTOG
Kal OeUTEPEUOVTOG TUAIYUATOG TOU TTOAAG-
TAaciaoTh O¢gv gival TTAéov apkeTh. ‘ETol
Ol KAQOIKOI TTOAPOYPAPOl £XOUV OXEOOV
ayxpnoTeutei divovtag Tn Béon Toug o€
TTAAJOYPAPOUG UE TTEPICOOTEPESG DUVATO-
TNTEG, OTTWG AUTOG TTOU PAivVETAl OTO TTA-
pakdTw oxAua 2.23.

W 35



Ixfua 2.23: SUyXpOoVOG HOAUOYPAPOC QUTOKLVATOU HE HOAPEAKOUEVA.

O1 §sxwpIOoTEC 1010TNTES TNS VEAS YE-
vIdS maAuoypdewy, mou Oev Exouv
oUute Kai ol KAdoIkoi gpyaornpiakoi
maAuoypdeol, givai:

e Auvartornta pétpnong taong péxpl 80
KV = 80000 V.

e AuvatotnTa ypriyopng Kal dueong ah-
Aayig NG euaioBnaoiag xpodvou, yia
TTapaKoAOUBNGN aAAaywv KaTtd Tnv
EMTAXUVON TOU KIVATHPA.

e Auvartotnta ouyxpoviouou yia euea-
VION KUJATOPOPQWY aigdnTipwy.

e AuvatotnTa TauTéXpovng TTapakoAoU-
Onong NG Asitoupyiag TTOMWYV KUAiv-
Opwv, TTOU UTTOPEI va @BAvouv PEXPI
Kal Toug 16.

2.4.1. Aoun ka1 AsiToupyia Tou
maApgoypd@ou

Mapd TIC BeATIWPEVES 1B10TNTEG TWV
ouyxpovwy TTaApoypdewyv n apxn Tng
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Aeitoupyiag Toug Trapapével idia. O TTaA-
Moypd@Og XapakTnpideTal wg £va TTUpo-
BoAo nAekTpoviwv. H dEaun nAekTpoviwv
TNV OTTOIO TTAPAYEI KAl EAEYXEI EXEI AUEAN-
TéQ adpdavela Kal £TOI TTapakoAouBei aka-
plaia Ta yeyovota, Tou cupPaivouv o€
XPOVO EKOATOUMUPIOOTWY TOU OEUTEPOAE-
TITou. H Tmapaywyn piag d€oung NnAEKTpo-
viwv yivetal ye éva cwArva Kevou Braun
(MTrpdouv), 6TTwG auTOG TTOU @aiveTal
OTO OXNua 2.24.

O yudAivog autdg ocwArfvag, TTou Xpnaol-
MoTToIEiTal KOl TNV TNAEOPACT, TTEPIEXEI
€va NAEKTPOBIO TTOPAYWYNG NAEKTPOVIWY,
TNV KA0odo, 10 TAEyHa, TToU pubuilel

Ixnipa 2.24: Il pouat KOG OwANVAC
Braun.



Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

MAéypa

KdBodog Avodog

Tdon mpog péTpnon

MAdkeg +
amokAiong

006vn

Aéopn
nAekTpoOVviwv

Ixpua 2.25: Aoun kol Agitoupyla Tou KabodLKOU HUAUOYPAPOU.

TOV apIBPO TwV NAeKTpoviwy Pe TN Bon-
Bela evog apvnTikoU dUVAMIKOU, T nAe-
KTPOdIa TNG avodou, TTou EAKOUV, GUYKE-
VTPWVOUV Kal €TTITAaXUVOUV Tn 0£0UN TWV
NAEKTPOViWV Kal TIG TTAAKEG ATTOKAIONG.
€ éva TTOAPOYPAPO UTTAPXOUV TTAAKEG
aTmmOKAIONG yIa KOTOKOPU@N €EKTPOTIN
NG déoung (a&ovag Y) kai TTAAKEG yia
opigovTia ekTpoTtr (dfovag X). TEAOG N
O€0uN nAekTpOViwy TTEPTEI TTAVW O€E POOo-
piouca 086vn pe UTTOBIAIPETEIG.

210 oxnua 2.25 @aivetal n Bacikr douA
€VOG TTaAPOYPAQOU.

H apxni Tng Asitoupyiag Tou TTaAPOypa-
POuU OTNPICETalI OTNV EKTPOTT TNG BETUNG
TwV nAekTpoviwv e€aitiag TNG €vraong
TWV NAEKTPIKWY TTEdIWV TWV  TTAAKWV
atmékAiong. O1 TTAAKEG aTTOKAIong poId-
Couv pe TIG TTAAKEG €VOG TTUKVWTH Kal N
EKTPOTTH) TNG O£0UNG TWV NAEKTPOViWV €i-
val avadAoyn TTpog TNV TACn TToU €XOUV
ol TTAGKeG atrokAiong. Me mn Aoyikn Tng
EKTPOTTAG TNG Oé0uNG avdaAoya pe Thv
epappolopevn T1don, o TraAoypd@og
peTpdel pévo Tdoelg. H apxrh auth 1oxUel
MOVO yia TIG TTAGKEG KATOKOPUONG ATTO-

KAIONG, y1aTi OTIG TTAAKEG OPICOVTIOG ATTO-
KAIONG €QapuoleTal Jhia TTPIOVWTH TAoN
atrd Tov idlo Tov TTaAPOYPAPO, TTOU Aé-
yeTal odpwon. Mg 10 TéXvaoua autd n
opIfovTia atrokAion yivetalr avédAoyn Tou
XpPOvou, agoU pia TTplovwTr Tdon (pd-
MTTQ) €ival av@Aoyn TTpog 10 Xpovo. To
amoTéAeopa TNG odpwang gival va @aive-
Tal 0TV 086vN WIG KUPOTOPOP®H TAONG
WG TTPOG TO XPOVO.

H tdon, TTou atraiTeital yia va oTTokAivel
n 6éoun Twv NAEKTPOVIWV KATOKOPUGA
oaTnv 086vn katd pia utrodiaipeon (DIV =
1 cm ouvnBwg), AéyeTal evaioBnoia Ta-
ong (Ev), evw o xpdvog TTou atraiteital
yia va diavuBei atrd Tn déoun Twv nAe-
KTpoviwv opigdvTia amdéoTaon piog Kai
povov utrodiaipeang (DIV) Aéyetar guai-
ofnoia xpoévou (Et). Kai oTig duo TrepI-
TITWOEIG, N PETPNON €VOG ORUATOG Yive-
Tal TTOAAQTTAQCIAZOVTAG TIG METPOUMEVEG
utrodiaipéoelg (DIV) atrd tnv 086vn pe
TIG eUaIOBNCiEg TTOU £XOUV ETTIAEYEI OTOV
emAoyéa.

MNa 1o Tapddelypa Tou oxrpaTog 2.26:
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Me emidoyég: (Ev)=4V/DIV, (Et)=2ms/DIV
MAdTog Téong: Vo=3DIV x 4V/DIV= 12V.
Mepiodog: T= 10DIV x 2ms/DIV= 20 ms.

O 6pog: DIV=Division=utrodiaipean (cm).

IxHua 2.26: MeT1pnocig O IUAUOYPAPO.

Tumikég TIpéES euaioBnoiwv tdong Ev
TaAuoypa@wv autokKIviTou givai:

e Ta mpwTtevov kail AC tdoeig 200, 100,
40, 20, 10, 4 V/IDIV

e [a deutepetov TTOAAaTTAaCIooTh 10,
5,2,1, 0.5, 0.2 KV/DIV

e [ia ouvexn) DC onuara, taoeig 10, 5,
2,1,0.5,0.2 V/IDIV

e lNa AC onupara aiodBntipwv 1, 0.5,
0.2, 0.1, 0.05, 0.02 V/IDIV

Tumikég Tiuég suaiobnoiwyv xpovou Et
TTAAOYypPAPWYV QUTOKIVIATOU givai:

« 0.5,1,2,5,10, 20, 50 ms/DIV

2.4.2. Aiayvwon BAaBwyv pe
maApgoypdago

O mmoApoypd@og éxel e€ehixBei o€ éva po-
vadIKO epyaAgio HETPNONG TWV XOPAKTN-
PIOTIKWV O€ dIAPOPa CUCTANATA TOU GUY-
Xpovou auTokivrTou. O1 HETPROEIG QUTEG,
av epuNVveUTOUV CWOTA, UTTopEi va odn-
yfioouv o€ cwaTr didyvwaon BAaBwv Kai
TPOANTITIKA ouVTAPNON €apTnUATWyY. To
TARB0G TwV AIoONTAPWY, TTOU UTTAPYXOUV
OTa ONUEPIVA auToKivnTa, Kal o1 IBIAITEPES
ouvlnkeg Asitoupyiag kaBe aiobnTtrpa
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eAéyyovTal yovo Pe TNV KATdAANAn xprion

ToU TTaApoypdgou. H yvwaon tou 1pdTTou

oUVOEDNG KAl TWV EISIKWV AEITOUPYIWV

TOU KAB¢ TTaAPOYPAPOU ival atrapaitnTn

TPOUTTOBEDN yia TN CWATH AfYWn Kal TNV

agIoTOoTIO TWV YETPIOEWV.

e H ouvdeon TOU TTOAYOYPA®OU GCTO
peTpoUuevo péyeBog yiveTal pe Ta €l-
OIKG ouvdeTApIa KaAwdia (probes) pe
Ta oToia eival €QodIacuévog O TTaA-
Hoypd@og Kal TTAVToTE PE TIG 0dNYieg
oU0vdeong TOU KATOOKEUAOTH. Zuyvd
XPNOIUOTTOIEITAI YIa TIG OUVOETEIG TWV
ONPATWYV Kai n ouokeur €€600u anua-
Twv (break out box), Tou Ba yvwpi-
OOUE TTOPAKATW.

e H evepyorroinon &18IKWvV AgiToup-
Yiwv ToUu TTaApoypd@ou, OTTwG eival
0 €EWTEPIKOG N EOWTEPIKOG OUYXPO-
VIOMOG (AsiToupyia cuaxETiong duo i
TIEPICCOTEPWY ONPATWY OTO XPOVO),
n umépBeon (Asitoupyia yia TNV TaU-
TOXPOVN TTapaTipnaon duo r TTEPICTO-
TEPWV GNUATWY), N AUTOMATN aAAayn
guaiobnoiag xpovou, ptopolv va
dwaoouv PovadikEG AUoeIg o€ TTPOPANR-
paTta didyvwong PAaBwv aAAd aTral-
TOUV TTPONYOUMEVWG TN MEAETN Twv
odnylwv AgIToupyiag Tou TTaAPoypa-
Qou.



Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Ev = 5 KV/DIV
V =0 (avagopd)

Et =2 ms/DIV

Ixipa 2.27: Kupatopopen OeUTEPEUOVTOC MNVIOU NAEKIPOVLIKNG AVAPAEENG.

H didyvwaon BAaBwv pe TTaApoypd@o vi-
veTal ge TN WéBodo TnG ouykpiong. Ol
KUJOTOMOP®EG TWV PETPAOEWV TOU TTAA-
pJoypdi@ou CuyKpivovTal HPE TIG IDAVIKEG
KUJATOMOP®EG, TTOU OiVEl O KATOOKEUO-
OTAG TOU QUTOKIVATOU. TO TTI0O GNUAVTIKO
TPORANUa gival va evrottiooupe armod Tov
TUTTO TOU OXNMOTOG TIG OVAUEVOUEVEG KU-
pHaTopop®Eg péTpnong. BéBaia otnv Tre-
PITITWON QUTH, N EUTTEIPIA EVOG TEXVIKOU
Traidel TTOAU anpavTiké poAo.

MNapakdtw avagEpovTal HPEPIKE TTapa-
ociypata didyvwong BAaBwv pe TTaA-
Joypd@o o€ Oi1d@opa CUCTAUOTA TOU
auTokivATou. lNa TIg ETPATEIG AUTEG, 100-
VIKOTEPOG €ival £vag avaAoyikdg TTaApo-
YpPagog:

e Kupatopop®n deutepelovrog Trnvi-
OoU 0€ NAEKTPOVIKH avA@PAESn

OAa 1a cuoTtApata avAagAe¢ng Asitoup-
youv pe mapoépuolo 1poéto. Otav diakoTrTe-
Tal TO peUPA OTO TTPWTEUOV TTNVio, TTapd-
YETQI UYPNAN TGon oTo deuTEPEUOV TTNVIO
Kal TTPOKOAEiTal ava@Aegn (oTmiveripag)
o710 pTToud.

O1 dlapopég peTatlu Twv dla@opwv TpO-
TTwv givar: n péBodog dIaKOTTAG Tou peU-
MaTog OTO TTpWTEUOV Kal N HEBodOG dla-

voung Tou omvenpa. Ooov agopd oTov
TPOTTO BIAKOTIAG TOU PEUPATOG OTO TTPW-
TeUOV, ONPEPQ yiveTal e TpavlioTop, EVW
n diavouy Tou OTVOAPA OTOUG KUAiv-
Opoug yivetal Pe A Xwpig dlavouéa ava-
@Aegnc. MNavta gival ammapaitnTn N XpHRon
TTEPIOPIOTA TOU PEUPATOG TOU TTPWTEUO-
VTOG YIO va aTmmo@UYOUUE ThV UTTEPBEP-
pavor Tou.

O1 yvwoelg auTtég gival apKeETEG yia va
€ENYNOOUNE TNV KUUATOPOP®H TOU OEUTE-
PEUOVTOG TTNVIOU 0€ NAEKTPOVIKI avAPAE-
¢n (oxnua 2.27).

1. A: Fpappn ava@Aeéng: (Kartakopu-
on): H kopuen Tng deixvel TV TdON,
TIOU QTTQITEITAl yIA TNV APXIKN UTTEP-
viknon Tng avtiotaong Tou deuTePEU-
OVTOG KQI TOU IOVIGHOU TwV OIOKEVWV
poTopa diavouéa Kal ptroudi. AkOua
Ocixvel TuxOv oTracpéva  utrouloka-
AWBIa 1 KOKO Meiypa. Kavovikh TIuA:
10 - 20 KV.

2. AB: paupni omvelnpa: Acixvel Tnv
Tdon yia Tn dlaTAPNCN Tou PEUPATOG
Tou OTTIvOApa. AKOpa deixvel TNV Ka-
TdoTAON TWV PTTOUCi, TOU KOAUUUATOG
TOU dlavouéa, Tou pOATOPA Kal TNV ETTi-
dpacon Tou QopTiou oTa PTToudi. lNpé-

W 39



el va gival opidovTia ota 2 - 4 KV kal
va SlapKei TO TTOAU 1.5 - 2 ms.

3. B: Téhog poNng pelPATOG: ZTAUATA N
por] peUPATOG TTPOG OTA PTTOUC|.

4. BI': Evdidpeoeg TaAavTwoeig: [po-
KaAoUvTal atrd ETTAYWYIKE KAl XW-
PNTIKA @aIvOpeva, evw) EOOEUETAI N
evépyela TTou €xel atroueivel. MeydAn
YPOUMA ava@AeEng onuaivel Aiyeg (2
- 3) TaAavtwaoelg (apxn diatipnong
EVEPYEIQG).

5. 'A: Nekp6 didoTnpa t1dong: H didp-
KEIG TOU PEIWVETAI JE TNV aUEnon Twv
OTPOPWV KaI TOU apIBPOU TwV KUAiv-
Opwv.

6. A: Zmiypiaia o0vdeon: To TpaviioTop
oT0 TTpWTEUOV Ayel (avoiyelr).

7. E: Neplopiopdg pedpaTtog: Zrabepo-
TT0inoN Tou peupaTog (oTa 5 - 6 A).

8. Z: Imyuiaia diakotmrA: To TpavlioTop
OTO TTPWTEUOV eV Ayel (KAEiver).

9. AZ: HAekTpoviki ywvia Dwell: Xp6-
VOG PONG PEUUATOG OTO TTPWTEUOV.

e Kupatopopen eAéyxou Tou Tpavdi-

oTOp TNG HOVADAG avAapAeEng
Mia oUyxpovn povada avagAegng xpnal-
MOTTOIEI YIa TN BIOKOTT KAl TNV OTTOKATA-
oTO0N TOU PEUPATOG OTO TTPWTEUOV €va
Tpav{ioTop 10XU0G. AuTd TO TpaviioTop
AeIToUpyEi TTEPITTOU OTTWG £vag INXAVIKOG
OIOKOTITNG, EKTOG aTTO TO OTI OEV €XEl KI-
voupeva TuAuara. To dvolypa Kai To KAEi-
OIud Tou YIiVETOI UE XPOVOUETPNUEVOUG
TTaApoUg atd 10 piKpoUTToAoyioTr. Ol
TTaApoi auToi puBpidouv €101 Kal TO XPO-
VIOPO Tou oTTiveApa. ATTo To OXUa TwV
TTAAJWYV UTTOPOUNE VO €AEYEOUUE TN Agl-
Toupyia Twv TpavdioTop. 210 oxAua 2.28
@aivovtal o1 TToAPOi auTtoi o€ KIvnNTApPQ,
TTOU AEITOUPYEI OTO PEAQVTI.

e Kupatopop@n evaAAaKTApA @OpPTI-
ong TNG PTIratapiag

MNa ™ petarpot Tng AC 1dong TTou Tra-

payetal amd 1o otdtn oe DC tdon, tou

To TpavdioTop To TpaviioTop
ayel dev dyel

Ev =2 V/DIV
V =0 (avagopa)

Et =10 ms/DIV

IxHua 2.28: Kupatouop@r) moAudv e€Aéyxou tpav{(oTtop Tng Hovadag
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Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Ev =2 V/DIV
V =0 (avagopd)

Et = 10 ms/DIV

Ixpua 2.29: KUuuatouop@r TOU €VAAAXKTNPA @OPTLONG (KAVOV KD

XPNOIPOTTOIEITal ATTO TO OXNMA, XPNOIUO-
TToloUvVTal NUIAYwYIKEG diodol avopbw-
ong, TTou ival TOTTOBETNUEVEG YEoa OTOV
evaAAakTrpa. H Kavovik Kupatopopen
€€O00U TOU €VAANOKTAPO @aiveTal OTO
oxfua 2.29. O mmaAyoypd@pog PTTopEi va
Ocigel BAGBeg aTig d16doug Kkal Ta Tnvia
TOU OTATN, OTAV @aiveTal OTI OPICHEVOI
DC maAuoi Agitouv 4 N Kupatopop®n
QaiveTal TTOPAROPPWHEVN, OTTWG OEiXVEl
10 oxfpa 2.30.

KUUXTOUOP®N) .

e Kupatopopenn aiocbntipa ABS pe
mPOBAnUa 0d6vTwong Tpoxou

‘Evag aioBntipag T1axUutnTag OTPOQWYV

TwWV TpoXwv ot ouoTnua ABS Trapdyel
éva NUITOVoEIdEG evaAdaaaduevo oua,
TTOU €X€l TOOEG KOPUPEG O0a Kal Ta 8O-
VTIa TOU 000VTWTOU JiOKOU TWV TPOXWV,
OTTWG egnyeital oTnv evéTNTA TWV AICON-
TApwV. O TTaAPoypd@og PTTOPEI va avi-
XVEUOElI TUXOV OTTagpéva dovTIa, agou
0l KOPU®YES TNG eTTayouevng Tdong oTa

Ev =5 V/DIV
V =0 (avagopd)

Et = 10 ms/DIV

Ixfipa 2.30: Kupatouop@r] TOU €VOAAAKTHOO QOPTLONG He BPaXUKUAWUEVD

Slodo.
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Ev =1 V/DIV
V =0 (avagopd)

Et = 5 ms/DIV

Ixfipa 2.31: Kupatopopen oaitobntnpa ABS ue Ouo omacuéva SOvTia TPOXOU.

dovTIa auTA £xouv PIKPOTEPO TTAGTOC VO,
OTTWG QaiveTal Kal atd 1o dITTAAvO OXpa
2.31.

2.5. AvaAutiig xauvocaepiwv

2.5.1. PUTol QuTOKIVATWYV Kal n
AVTIHETWITION TOUG

Av yivotav TTARpNG kauon Twv udpoyo-
vavlpdkwy OTOUG KIVNTAPEG TWV AUTO-
KIVATWYV, Ta UTTOTTPoidvTa TnG Kauong Ba
Arav: afwto (N,), diogegidio Tou avBpaka
(CO,) xar vepd (H,0). H areAng ouwg
kauaon, TTou cupBaivel yia dId@opoug Ao-
youg, o€ auvduaouod e Tn Bepuokpaaia
Kal TNV Trieon Twv BaAduwy Kaluong TTpo-
KOAEl TTapaywyn avemouunTwy pUTTWY,
OTTWG:

povoéeidio Tou avBpaka (CO), oteidia
Tou adwtou (N,O, NO,, NO  NO)) kai
akauoToug udpoyovavBpakeg (HC).

O1 puTtrol auTtoi, av ocuvduaoTouv PE TV
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uypaacia kai To NAIAKO QW TTPOKAAOUV TO

YVwoTO 0¢ OAOUG POG PWTOXNHIKG VéE-

@0og. Evag atrd Toug 0TOX0UG TOU EAEYXOU

TOU KIVNTAPO PE PIKPOUTTOAOYIOTH €ival N

EAATTWON TwV ETTIKIVOUVWY UTTOTTPOIO-

VIWV TnG kauong. O Babudg eAdTTwong

TWV PUTTOYOVWY OUCIWV UTTaYOpPEUETAI

ammd O1Ebveig ouP@WVIES Kal avTioToixn

TOTTIKA vopoBeaia, TTou emMIRBAAAEl evap-

MOVION HE TIGC CUPQWVIEG QUTEG.

O1 TrpooTraBeleg peiwong Twv BAaBepwv

pUTTWV €ixav wg atmotéAeapa Tn oxedia-

On KOl KATOOKEUN CUCTNHATWY gAéyxou

PUTTWYV, OTTWG:

e O1 KaTaAUTEG, TTOU gival eEapTApATa Ta
oTroia BonBouv | emTaxUVouV Hia Xnul-
KAl avTidpaaon, Xwpig va alloiwvovTal.
A6 TOoug KATaAUTEG, TTOU XPNOIPOTIOl-
Nénkav KaTd Kaipoug, ETTIKPATECTEPOG
gival anuepa o TP108IKGG KATAAUTNG,
dnAadr o KATaAUTNG TTOU UEIWVEI TOU-
TOXPOVA KOl TOUG TPEIG EAEYXOUEVOUG
putoug HC, CO, NO, kata 90 %, é1rwg
auTdg, TToU aiveTal 0To oxAua 2.32.



co H,0
— —
HC Co,
NO, N,

Zxnpoa 2.32:TpLod KOG KATAAUTNG
yta tn peloon HC, CO, NO,.

e To oloTnua YekaopoU aépa OTNV
TTOAAQTTAY €€aywyn, JE OTOXO TN YEIW-
on Twv dkauoTwyv udpoyovavepdkwyv
HC.

e To oloTnua avakukAo@opiag Kau-
oagpiwv (EGR), ye o1éx0 TN peiwon
Twv ogeldiwv Tou agwtou NO_ (dnpui-
oupyei 1m0 TTAOUCIO PEiypa).

e To ouoTnpa eAéyxou €§ATHIONG TOU
KOUCIiJou, Pe OoTOXO TN OoUAAoyn Kal
peiwon Twv AKOuoTwY Udpoyovav-
Bpdkwv HC.

H vopoBeaia yia ta emTpeméueva opia

pUTTWV YiveTal oAoéva Kal TTIO auaTnpn.

'HONn otnv Apepikh e@appoleTal atrd 10

1996 10 TTPWTO CUCTNUA AUTOdIAYVWONG

yia putroug OBD Il (On Board Diagnosis

II). Z0ppwva pe TO CUCTNUA AUTO KATO-

ypdgovTal o€ MPVAPN MIKPOUTTOAOYIOTA

OAEG O ATTOTUYIEG TWV CUOTNUATWYV EAEY-

Xou puUTTWV. Mia evOeIKTIKA Auyxvia oTO

TapTTASG avdpel kaBe @opd, TTou o1 pUTTOI

givar 50% uynAoTEPOI aTTO TA ETTITPETTO-

peva opia. ‘Etor eidoTtroigital o odnyog 6T

TO0 OxNU& Tou puTraivel. Katd Tov TEXVIKO

éAeyxo Tou oxfuatog (KTEO) Ba eAéyxe-

Tal AUOTNPG KAl TO TTEPIEXOPEVO TNG UVH-

MNG aUTAG, AOXETA AV KATA TOV TEAEUTAIO

EAEYX0 TO OXNUA OeV EKTTEUTTEI PUTTOUG.

To avrioToixo Eupwtraiké Zuotnua Auto-

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

didyvwaong yia puttoug EOBD epapudle-
Tal ye TIg ovopaaoieg EU Il amd 1o 2000
kal EU IV até 1o 2005. To TpdTUTTO QUTO
ouoTtnua TTPORAETTEI TTOAU auaTnpd opia
pUTTWYV, TTOU Ba e€AéyxovTal yia TOUG KO-
TAOKEUAOTEG QUTOKIVATWY ME €IOIKESG BIa-
OIKOTiEG.

‘Ero1 1a opia yia toug Bev{ivokivnTRPES
oro ouornua EU Il sivai:

yia HC 0,2 g/Km, yia CO 2,3 g/Km ka1 yia
NO, 0,15 g/Km.

2.5.2. Aopn kai AsiITOUpYia TOU
aVvaAUTH KAUOTAERIWV

O avaAuTAg kauoaepiwv gival éva dpyavo
€IOIKG OXEDIAOPEVO yIa Tn PETPNON TwWV
OUCTOTIKWY TwWV Kauoagpiwyv. H apyikn
TOU oxediaon €ixe wg oTOXO TOV £AEYXO
TNG TTOadTNTAG TWV PUTTWY, WG N TTPA-
&n éxel avadeiel Tov avaAuTh Kauoagpi-
WV wg éva Baoikd egpyaleio didyvwong
BAaBwv, agolu &Epovtag T Byaivel atrd
TNV €EATUION TOU QUTOKIVATOU, EEPOUUE
TI oupBaivel oToug BaAdpoug kalong Kal
OTO GUOTHNOTA EAEYXOU PUTTWV.

O1 OUOKEUEG TWV AVAAUTWV KOUOOEPIWV
dlakpivovTal o€ POPNTES KAl OE GUYKPO-
TAMOTO AVOAUTWY KAUCAEPiIWY. ZT0 OXN-
Ma 2.33 gaivovTtal dU0 QopnTEG CUOKEUEG
avoAuTWV Kauoagpiwv. OI CUOKEUEG au-
TEG OUVABwWG eival O eUXPNOTEG, OAAA
Oev €XOUV TNV akpiBeia Twv ouyKpoTnUd-
TWV.

Ta CUYKPOTAMOTA TWV AVAAUTWYV Kauoae-
piwv, OTTWG YaiveTal Kal 010 oXANA 2.34,
gival HEYAAEG ETTAYYEAUATIKEG OUOKEUEG
uwnAng moTétnTag pe duvarotnta ouv-
O€0NG ME NAEKTPOVIKO UTTOAOYIOTH, EKTU-
TTWTA K.ATT.
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Zxfuo 2.33: PopntTEC OUOKEUEG AVOAUTOV KAUOAEP[WV.
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Ixiua 2.34: SuykpoTtHuaTA
QVaAUTOV KQUOoXEP [ WV

O1 avoAuTég Kauoaepiwv ouvABwg pe-
TPOUV TIG TTOOOTNTEG TwV agpiwv CO,
CO,, HC, O, ka1 NO,_ ut6 goprio. lNa 10
A6yo autd ovopdlovtal avaAuTéEG TTEVTE
agpiwv. Avaloya UTTApPXOUV QvVOAUTEG
TEOGAPWY, TPIWV 1 BUO aEPiwV.

[OTOPIKG Ol TTPWTOI AVAAUTEG KAUOoAEpi-
wv gixav wg apxn Tng Asitoupyiag Toug
TNV NAEKTPIKA aQyWYINOTNTA TWV dIaQo-
PWV avaAoylwv PEIYUATWY agpiwv. MeTd
EM@aAVIOTNKAV Ol AVOAUTEG Kauodagpiwy,
TToU AgiIToupyouoav e BAan TN METARBOAN
NG BEPHIKAG ayWYINOTNTOG TWV AEPiWV
perypaTwy. O1 avaAuTéG auToi dgv PTTO-
poUucav va KAvouv aKpIBEiG PETPNOEIG,
eupioKkav Pévov Tnv Kardotaon ToU Kau-
gigou peiypaTtog (eTwyo - TTAOUCIO0).
ZpEPa ETTIKPOTOUV Ol AVAAUTEG KOUOOE-
piwv, TTou AeiItoupyouv pe Bdon Ta atrop-
POPNTIKA @ACcHATO OTNV UTTéPUBpN
akTivoBoAia. dacpa eival ekeivn n €IKO-
va TToU TTaipvoue, étav dlaxwpioTouV ol
OKTIVOBOAIEG e DIOPOPETIKO PIAKOG KUPA-
106 (A) o116 TIG OUVOETEG NAEKTPOAYVNTI-
KEG akTIVOBOAieg. 'Eva owpua atroppodd
TIG OKTIVOPBOAIEG EKEIVEG TIG OTTOIEG, KATW
ato TIG id1EG OUVONKEG, gival duvaTév va
EKTTEUWYEL.



Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

MINAKAZ 2.1: ZYZTATIKA, OPIA KAl MONAAEZX
METPHZHXZ KAYZAEPIQN

% = €TTi TOIG €EKATO CUOCTACN
KaT OYKO.

CO 05-1%
CO, 8-12%
o, 05-1,2%
HC <50 ppm

ppm = parts per million

NO,

<100 ppm (peAavrTi)
<1000 ppm (2500 rpm)

= PEPN OTO EKATONMUPIO.

‘ETol Ta atmopponTikd @dadcpaTa  gival
péoa OxI JOVO TTOIOTIKAG OAAG Kal TTO00-
TIKAG avAAuCONG OTOIXEIWV Kal PEIYUATWY,
OTTWG Ta KAuoaépia. H TToooTIKA pETpNon
TWV OTOIXEIWV EVOG PEIYPATOG YE TN @a-
ouaToypa@Ikr autr) uéBodo divetal atmmo
TNV éVTaon TwV YPOUUWY ToU QACGHATOG,
n otoia yeTpiétal BERaia pe TN BorBeia
NAEKTPOVIKWYV KUKAWPATWYV.

MNa va yiver yila owaoTr YéTpnon HeE ava-
AUTH KQUOOEPIWY QTTAITEITAI TTPONYOUE-
vw¢ TTpoBépuavan TG TAENG TWV TTEVTE
AETTTWV. 2TN OUVEXEIQ, YIVETAI N EI0OYWYN
TOU KaTAAANAOU aKPOSEKTN AWNS Kauoa-
epiwv TTOU QaiveTal oTo oxfua 2.35, ato
Tiow pépog TNG €€dTuiong. O cwAnveg
ouvdeong £xouv Ta KATtdAAnAa @iATpa pe
€vOeIn MIKPAG PONAG YIa TNV AVTIKATAOTO-

Ixnupa 2.35: Axpodéxtng Anyng
Kauoaeplwv.

or] Toug. H avappdenon Twv Kauoaepiwv
yiveTal Ye avTAia, evw aTTAITEITAI KAl ATTO-
MAKpUvVOoN Tou vEPOU TTOU aXNnUaTideTal.
O1 povdadeg pETPNONG TWV CUCTOTIKWV
TWV KAQUOOEPIWV Kal Ta Opia, TTou Bew-
pouvTal OAUEPO  aTTodekTd, @aivovTal
oTov Trivaka 2.1.

2.5.3. Aiayvwon BAaBwyv pe
AavaAuTh KAUTAEPIwWV

Mpiv amd Tn pétpnon pe éva avaAuth
Kauoaepiwy, gival okOTIPO va emiRefal-
WVETal N AgiItoupyia Tou KATaAUTh, OTTWG
deiyvel To oxnua 2.36.

Ta kpiITAPIa EAEYXOU TNG AgITOUpYiag Tou
KataAuTn eival: n Beppokpacia B2 £¢o6-
dou, TTou TTpéTTel va gival katd 10 % pe-
yaAUTepn TNG Bepuokpaaiag e106dou 61
Kal n ToooTNTA TWV dKauoTwyv HC, TTou
TIPETTEI Va gival TO éva BEKATO TNG TTOCO-
TNTAG €10660u. O Adyog Tou eAEyxou TNG
AeiToupyiog Tou KataAuTn eival 0TI 0 Ka-
TAAOTNG PETATPETTEI JIA CNPAVTIKE TTO0O-
TNTO KAUOAEPiWY, EVw N PMETPNON YiveTal
META TNV eTeepyaoia Twv KAUoAEPiwV
atmmd Tov KataAutn. H pérpnon twv HC
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e2

HC

50 ppm
e‘\
HC
500 ppm

Zxfua 2.36: EAcyxoc Acitoupyloag
TOU TPLOOLKOU KATQAUTH IHPLV

arndé Tn péTPnon HE TOV AVAAUTH
KQuoaep(wv.

TIPIV ATTO TOV KATOAUTN YiveTal atro €101KO

OTOHI0 AYNG TOoUu CWARVa €106d0u.

H peAéTn TG TEAIKAG TTOOOGTNTAG TWV OU-

OTATIKWV TWV KOUoagpiwv gival éva atto

TA ONUAVTIKOTEPQ SIAYVWOTIKA pyaAgia

TWV TEXVIKWYV TOU QUTOKIVATOU, OTTWG Qaii-

VETOAI KQI OTTO TA TTOPAKATW TTapadeiyua-

TQ.

e Movogeidio Tou dvBpaka CO (6pia:
0,5 -1 %): To CO ¢ival aoTabég Kal
dnAnTnpiwdeg aépio. MeydAn Tmood-
TnTa CO &¢eixvel TAouoio peiyua, on-
Aadr TTOAU KalUaolPo, TTou OQEiAeTal O
TPORANpa éyxuong n peyaAng mieong
Kauaiuou 1] BouAwpuéva QiATpa aépa n
aKOUN eAaTTWHATIKG aiIoBnTApa Bep-
Mokpaaoiag (0 PIKPOUTTOAOYIOTAG Bew-
pEi KpUo KIVNTAPQ).

= Aiogeidio Tou avBpaka CO, (opia: 8
- 12 %): To CO, dev eAeyxeTal amo
vopoBeaia, a@oU TTapdyeTal aTrd TTOA-
Aég TINyEG (TT.X. Brounxavia). MeydAn
moodtnTa CO, deixvel kahr amédoaon
Twv BaAduwv kavong ala CO, ta-
pAyeTal Kal oTov KATaAuTn. Av 6pwg N
moootnta CO, eival xaunAn pe uyn-
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A6 CO onpaivel diappor] oTo CwARva
eCaTuIoNgG.

Oguyovo O, (6pia: 0,5 - 1,2 %). H
moadtnTa O, gival avTioTpdPwg ava-
Aoyn Tou CO,. MeydAn moodtnTa O,
onuaivel Twyo ueiyua i kal dilappon
oT0 CWANVva egdtuiong. Téte Ba TTEPI-
MEVOUME Kal TTapaywyrh Pey&GAwyv Tro-
ooTNTWV 0&eIdiwv Tou afwrou NO. .
AkauoTol udpoyovavBpakeg HC (6pia:
< 50 ppm): H mapoucia Twv dakau-
OTwV Uudpoyovavlpdkwy anuaivel Ot
Oev AeiIToupyei 0 KaTaAuTng 1) dev pub-
MiCeTal owoTd n avaloyia kaugigou
- aépa n dev yivetal e cwoTo TPOTTO
n kauon atoug BaAduoug (TT.X. KOKN
avageAegn) n akéun ptopei va eivai
ekTOG Aeitoupyiag o évag KUAIVOPOG
TOU KIvNThpa.

Ogeidia Tou agwrtou NO, (6pia: < 100
ppm oTo peAavTi): Kavovikd 1o afwTo
givar adpavég aépio (e deoueveTal).
H dnuioupyia o&eidiwv ToU alwTtou
NO, onuaivel ugnAn Bepuokpacia (>
1300°C) ka1 Trieon oToug BaAdpoug
Kauong ue utapgn Ttoaotnrag O,
(Gpa @TWXO peiypa). Autd oeileTal
og PeyAAn Trpotropeia avAgAEEng N
OUYKEVTPWOTN MIOG TTOoOTNTAG AvBpa-
Ko oToug BaAduoug kauong A BAARN
TOU OUCTAPATOG  aVAKUKAO®OpIOG
kauoagpiwv. Na onueiwdei 611 10 NO,
gival TogIKo.

Moodtnteg HC + CO: H tautdypovn
utrapén peyadAwv moootATwy HC Kal
CO onuaivel, 611 UTTAPXEl PNXAVIKO
TPORANUA oTov KIvNTAPA (TT.X. KOi€l
AGdIa) A KATTOI0 NAEKTPOVIKO TTPORAN-
Mo (TT.X. KAKOG XPOVIGHOGS TNG avAPAE-
&ng R BAGBN Tou CUCTAPATOG EAEYXOU
e€ATIONG KAuaoipou).



2. 6. Eidixoi tiémoi
OpYAvwV XAl OUCKEUWV
HétTpnong

ExT16¢ a11d T OpYyava Kal TIG OUOKEUEG JE-
TPHOEWV Kal EAEYXOU TTOU YVWPICAUE OTIG
TTPONYOUUEVES EVOTNTEG, XPNOIMOTIOIEITAI
Kal €va TTABo¢ €18IkoU TUTTOU Opyavwy
KOl CUOKEUWV YIO TIG ATTAITOUUEVEG JE-
TPNOEIS TwV dIAPOPWY CUCTNUATWY Kal
peEyEBWY 0TO GUYXPOVO QUTOKIVNTO.
AkoAouBouUv pepikad TrapadeiypoTta  Té-
TOIWV OPYAVWY KAl CUCKEUWV.

Ixiua 2.37: dwg XPOVLOUOU.

e ®wg xpoviouou

To OTPOBOCKOTIKO QWG XPOVIOUOU
XPNOIPOTTOIEITAI yIa €AEYXO TOU XPOVI-
ouou.

Mia emTaywyikr) daykdva OTEPEWVETAI
oT1o utroudi Tou KUAivdpou No 1, evw 1O
W Tou avdpel kal ofAveEl KABE popd
TToU ava@A&yeTal 1o PTToudi (UTTAPXEI
oTmvenRpag).

e EAegyKTg ptTaTtapiag
O €AeyKTAG PTTATAPIOG XPNOIMOTIOIEI Tl
yla ToV €AeyX0 dIapOpwV XapaKTnpEl-
OTIKWV TNG PTTaTapiag.

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Ixfua 2.38: EAcyxtng umataplog.

TéTOI XAPOAKTNPIOTIKA €ival: n xwpn-
TIKOTNTA TNG UTTATAPIAG, N AVTOXN TNG
Kal 0 BaBudg @OPTIOAG TNG yIa CUVTA-
pnon.

e Aoyikdg aviXVeUTHG

O Aoyikdg avixVeUTAG PE PEYAAN avTi-
otaon €lc6dou (100 KQ) avixvevel pe
TTOAU PEYAAN aOQAAEIad ONUATA TTOA-
pwv 0-510- 14 Volts.

AvaAuTAg BAaBwV

‘Evag avaAuTtig BAaBwv gival pia TToOAU
€101k}, oAA& Kal TTOAUTIUN OUCKEUR,
TTou pTropei va evrotrioel BAGBES o€
O1GPOpPa CUCTHAHUATA TOU QUTOKIVITOU.

Zxpua 2.39: NoyiKOC QVIXVEUTAHG
TOAUDV .
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Ixfiupa 2.40: AvoaAuvtrng BAaBov

Mrtropei va kdvel 6Aoug Toug dlayvw-
OTIKOUG, aAAG Kal GAAOUG EAEyXOUG OTO
ouoTAuaTa: dlaxeipiong Tou KIvnTrpa,
avagAeéng, ABS kai yevikd va evToTri-
O€l Ta NAEKTPOVIKG GOAAUATA OTA KU-
KAWWPOTA PE NAEKTPOVIKA £COPTAMATA,
OAAG Kal TO CQAAPOTA TWV NAEKTPIKWV
KUKAWUATWV.

MeTpnTtrig Adyou (A)

O petpntG TOoUu Adyou (A) peTpd TNV
KatdoTaon TG avaloyiag ueETagu agpa

Zxfua 2.41: Metpntng Adyou (A).
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KOl KOUGIPOU OTO KaUaIUo HEiypa (Pe-
TP& av To peiypa givar @Twyo 1 TTAoU-
alo).

AvTtAia utrotrieong

H avTtAia uTrotrieong e UTTOTTIECO-
METPO dnuIoupyei uTrottieon (UEPIKO
KEVO) KAl TAUTOXPOVA TO PETPAEL.
XpnOoIJoTIoIEiITAl YIO TOV €AEYXO TOU
aiobnTpa TNG UTTOTTIEGNG GTNV TTOA-
AaTTAR €10aywyn Kal Tov éAgyxo Olo-
KOTTTWV TTiEong.

Ixnpa 2.42: AviAla vmomleong.

EAeykTig ABS

To ouykpoTnua auTd €AEyxel TN Acl-
Toupyia Tou cuaTrpaTog ABS, dnAadn
TNV IKAVOTNTA EAEYXOU TWV TPOXWYV OTO
avTioAioBNTIKG oUCTNPA TWV PPEVWV.

Zxfipa 2.43: EAeyKTN¢ OUOTHUATOGC
ABS.



[
e Euluypduuion tpoxwv

To ouykpoTNUa auTd XPENOIKOTTOIEITAl
yla Tov €AeyXo Kal Tn pUBuIoN TwV yw-
VIWV, TTOU TTPETTEI va €XEl TO ETTITTEDO
TWV TPOXWV WG TTPOG TOUG GEOVES Ki-
vNONG TOU QUTOKIVITOU.

Ixnpa 2.44: Svotnuo
sUbUypPAUU LONG .

Me ™n ocwot puBPIoN TWV YWVIWV
QUTWV YIVETAI TTIO AVETN KAl A0QAAAG
n odrfynon Kal PEIWVOVTal oI PBopPES
TWV EAAOTIKWV Kal GAAwV €6opTNUA-
TWV TWV OXETIKWY CUCTNUATWY.

e EAgyKkTAG - pUBUIOTAG PWTWYV TTPO-
BoAéwv

To ouykpoTNUa autd XPNOIPOTIOoIEiTAl
yia Tov €AeyX0 Kal TN pUBJION TWV QW-
TWV TWV TTPOROAEWV.

O1 1TpoPoAcic Trpétel va pubuidovTal
€701 WOTE VO QEYYOUV CWOTA, XWPIg
Ouwg va Tpokalolv Baufwon oTa
avTIBETWG KIVOUPEVA OTO OPOHO OXN-
paTa.

Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

Zxnua 2.45: EAsyKT1hHC QOTWV
TPOBOAEWV .

2. 7. Suokeun €EbSovu
onudtwv (BREAKOUT BOX)

H olvdeon Twv GKPOJEKTWV TwV Opyda-
VWV PETPNONG OTIG ETTAPEG TWV NAEKTPO-
VIK& €AEYXOUEVWV CUCTNPATWY TTEPIEXEI
TTOAOUG KIVOUVOUG yia Tnv TTPOKANoN
Tuxaiou BpaxukukAwpatog. AAAG kal o
apIBUOG TWV ETTAPWY, TTOU TTPOEPYOVTAI
ATt Ta oPATA TWV AICONTAPWY, TIG EVTO-
AEG TTPOG TOUG EVEPYOTTOINTEG KAl TO GAAG
ONMATO CUYXPOVIOUOU Kal EAEyXOU, €ival
TTOAU peYAAOG, pE aTTOTEAEOHUA va dnpI-
oupyeiTal ouyXuon OTOV EVTOTTIONO TWV
KATdAANAwV eTTa@wy, 6tav TTPOKEITAl va
yivel n ouvdean. BpaxukukAwuara, TTou
MTTOpEi va cUpBOUV KATA Tn OIAPKEID HIAG
pETPNONG, €ival duvaTtd va TTPOKAAECOUV
MeEYAANn BAGRN oTo PIKPOUTTOAOYICTH, GTO
Opyavo pETpnaong, aAAd kal aTov avlpw-
TTIVO opyaviauo.

Na 70 OKOTTO AUTO €XOUV OXEDIAOTEI TTOA-
NG €10IKEG OUOKEUEG €£000U ONUATWY,
yla Tnv ac@aAf Kal oiyoupn ouvdeon
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Emagég aiobnmipa

Emagég
KoAwdiwong

Emagég
SlakAGdwaong

Zxfua 2.46: Epopuoyn ouokeung €£{O6O0U onuatog oamd olobntrpa.

atmmAwV 1 TTOAUTTAOKWY OpYyavwyY HETPN-
ong Kal avoAutwy BAaBwv TOu QUTOKI-
vATou. H apxn yia tn A&itoupyia dIog
OUOKEUNG €€660U ONPaTOg QaiveTal 0To
oxAua 2.46, og yia atmAf epapuoyr| €€0-
dou onuartog amd évav aiobnmipa duo
ETTAPUV.

To kaAwdio ouvdeong aIoBNTAPA - MIKPO-
UtroAoyIioTh SIOKOTITETAI KOl dNUIoUpPYEi-
Tal pio TTApPAAANAn eaen S1aKAGdw-
ong, Tou diac@alifel kKal Tn Asiroupyia
Tou aiIoOnTpPa, aAAG divel kal Tn duva-
TOTNTA OUVOECNG TOU OPYAVOU HETPNONG
(TT.X. TTOAUPETPO) XWpPIG KivOuvo PBpaxu-
KUKAWPATOG.

270 eUTTOPIO PpPioKel KAVEIG ATTAEG Kal
NAEKTPOVIKEG OUOKEUEG €EOO0U  Onua-

Twv. OI CUOKEUEG QUTEG UTTOPET va €Xouv
dlakAadwoelg péxpr kar 120 eTa@Wv.
MNvwpidovtag Tov apIBPO TwV ETAPWV
TOU HIKPOUTTOAOYIOTH) TOU QUTOKIVITOU
MOG, MTTOPOUUE VO XPNOIKOTIOINOOUKE
MIa ouokeuny €€600U oNuATWY, Qv TTPO-
OOPPOOOUUE TOV KOTAAANAO HETATPOTTED
apIBuou eTagwy (avraTTopa), Ye Tn Bo-
NBeIa Twv NAEKTPIKWYV OXEDiWV TOU auTo-
KIVATOU.

210 TTapakdTw oxAua 2.47 ¢aivetal pia
AatrAR KOl P10 NAEKTPOVIKI] OUOKEUN €EO-
dou onudtwv. lNa TIG CUOKEUEG QUTEG
UTTAPYXOUV METATPOTTEIG apIOUOU €TTa-
Qwv yia 120 / 15, 25, 35, 55 ) 60 ema-
PEG, TTOU KOAUTITOUV OAOUG TOUG KOTO-

Ixfiua 2.47: AnAn Kol NAEKTPOV LK ouokeun €E650U OnuUATWV.
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Opyava Kal CUOKEUES UETPATEWY Kal EAEyXOU

OKEUOOTEG PIKPOUTTOAOYIOTWYV Kal AAAWV Ol YETPAOEIG OTO AUTOKIVATO YivovTal UE
NAEKTPOVIKWY CUCTNUATWY Kal €€apTNUA- aoc@dAAeia, eUKOAQ Kal Ypyopa, evw TTpé-
TWV Tou auTokivATou (Bosch, Siemens, TTEl VO UnN yivovTal ol atreuBeiag YeTpraoeig
Ford, Weber, Marelli, Renix, Bendix, TAvWw OTOUG OKPOOEKTEG EEAPTNUATWV
Fenix K.ATT.). yia TNV a1moQuyr] CQOAPATWY Kal Bpayu-
Me Tn xprion Twv CUCKEUWV QUTWV OAEG KUKAWUATWYV.

NMEPIAHWYH ENOTHTAZ 2
ENOTHTA

e O peTpnoeig gival atrapaitntn TPOUTTO0E0N YyIa va
yivel évag ouvnong f évag O1ayvwoTIKOG €AEyXOG.
Mia pétpnon yivetal ye Ta ocuvnBiopéva dpyava r Tig
OUOKEUEG HETPNONG YEVIKAG XPong aAAd Kal pe €161-
KG oxedlaouéva Opyava Kal CUOKEUEG HETPNONG.
H aglomoTia Twv evdeifewv TwV 0pyavwy KOl TwV CUCKEUWV PETPNONG eEapTdral
atro TIG 1I810TNTEG KAl TA XAPAKTNPIOTIKA TOUG. ZNUAVTIKEG 1810TNTEG gival n KAdon, n
akpiBela, n emavaAnyiuoTnTa, n euaiodnaoia kai o Babudg avaluong NG KAipakag
METPNONG.
Ma 1n die€aywyn Twv PETPACEWY TTPETTEI va TNPOUVTAl OAOI Ol KOVOVEG aoPAAEiag
KOl TTPOOTACIOG TWV OpydvWwY Kal TwV CUOKEUWV PETPNONG. MNa Tnv ac@alir Kai
atrodoTIKA oUvOETN TWV ATTAWYV I TTOAUTTAOKWYV 0pYyavwy Kal avaAuTwy BAaBwy oTo
QUTOKIVNTO, XPNOIUOTTOIEITAI PIa €18IK cuaKeur €£60ou anudTtwy (breakout box).
To TTOAUPETPO €ival éva oUVOETO Opyavo TToU OUVOUALE], TOUAAXIOTOV, TIG AEITOUpYi-
€G TOU BOATOUETPOU, TOU QUTTEPOUETPOU, TOU WHONETPOU KAl TOU EAEYKTH OUVEXEIDG
aywyou Kal NAEKTPOVIKWYV EEAPTNUATWYV. YTTAPXOUV avVAAOYIKA KAl WN@IAKA TTOAUE-
TPQ, TTOU £XOUV OIOQOPETIKI QIAOCOQia WG TTPOG TNV apxn AEIToupyiag Toug.
Me Ta avaloyikd A Ta wneiokd opyava PETPNoNG TG Bepuokpaciag, TG Teong N
TNG UTTOTTIEONG YETPAME TIG BEpUOKPATies Kal TIG TTIECEIG 0€ BIdQOopa CUCTAUATA TOU
autokivATou. O1 peTprioeig autég BonBouv ot didyvwon onuavTikwy BAaBwy, av
EPMUNVEUTOUV KATAAANAQ.
O moApoypd@og cival éva PJovadikd Kol OnUavTIKO Opyavo PETPNONG NAEKTPIKWY
ONPATWYV TToU PETABAAAOVTAI OTO XPOVvo. Mg Tnv eKTPOTTN MIAG OETUNG ATTO NAEKTPO-
via oupBAaAAel oTnv TTapakoAouBnon Tng Asitoupyiag Kai Tn S1dyvwaon OnUAVTIKWY
BAaBwv o€ NAekTPIKAE KAl NAEKTPOVIKG CUGTHUATA TOU QUTOKIVITOU.
Me TIG TTOIOTIKEG AAAG Kal TTOOOTIKEG AVOAUCEIG TWV CUCTATIKWY TWV KAUCAEPIWY, O
AvOAUTAG Kauoaepiwv oUPBAAAEl oTnv TTpooTacia Tou TTEPIBAAAOVTOG aTTd TN HO-
Auvon Twv eTIKIVOUVWY Kauoaepiwv aAAd Kal oTn didyvwaon BAaBwv TTOAWV Ael-
TOUPYIKWVY CUCTNPATWY TOU GUYXPOVOU QUTOKIVITOU.
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10.

1.

12.

13.
14.

15.

EPQTHZEIZ ENOTHTAZ 2

1. Ti onpaivel otnv TTPAEN N dieCaywyn PIag HETPNONG Kal TToI0G
gival 0 pOAog Kal 0 OKOTTOG TWV PETPHOEWY;
2. Mg 11010 KPITAPIa UTTOPOUV va Tagivounbouv Ta épyava PETpn-
ong;
3. Ti ovopddoupe KAGGN €vog opydvou PETPNONG Kal TToI0 BOA-
TOUETPO Ba emAEEETE, av €xeTE dUO BOATOUETPO PE KAAOEIG:
G1=0.5 ka1 G2=1.5;
Mati o peydAog Babpog avdAuong TG KAipakag pyETpnong Tou opydvou BonBdel
oTn YEiwan TwV CPAAPATWY PETPNONG;
Mola péTpa TTPOCTACIag TwV OPYAVWY KOl TWV CUCKEUWYV PETPNONG TTPETTEI vVa
EQPAPPOLETE KATA TN dIGPKEIQ TG METPNONG;
Moleg gival o1 dIaPopEG PHETAEU EvOG avaloyIKoU Kal EVOG Wn@IakoU TTOAUPETPOU,
WG TTPOG TNV apXK AEIToUpyiag Toug, Kail TTo10 aT1Td Ta dUO €idn Ba XPNOIUOTTOINCETE
yIO TNV QViXveuon NAEKTPIKWY PEYEBWV;
Mwg pTTopoupe Pe Tov id10 PNXavIoPO KivnTou TTnviou £vog avaAoyikoU TTOAUpE-
TPOU VO PETPAOOUUE TAOT, EvTaon PEUPATOS Kal AvTIOTACEIG;
Mwg AsitoupyoUv Ta BepuduETPa UTTEPUBPWYV QKTIVWV KAl YIATi £X0UV JEYAAO TTAE-
OVEKTNUO KOTA Tn diegaywyn PeTpAoswv Beppokpaciag oe didpopa GUATHHATA
TOU QUTOKIVATOU;
Na avagépete pepikd mapadeiypara didyvwaong BAaBwy, TTOU YTTOPED va EVTOTTI-
oToUV ATTO TNV EPUNVEIQ TWV EVOEILEWY TWV TTIECOPETPWV.
Mola gival n apxr AeIToupyiag Tou TTAAUOYPAQPOU Kal Ti €idDOUG EYEBN uTTOPOUUE va
METPACOUNE atrd Tnv 064vn Tou;
Ti ovopddetal euaiobnoia TAONG Kai TI euaioBnoia xpdvou o€ £vav TTAAPOYpPAPo
Kal TTWG XpNOIYOTTOIoUVTAl VI TIG UETPATEIG;
Na avagépete pepikd mapadeiyyara didyvwaong BAaBwy, TToU YTTOPEl va EVTOTTI-
oToUV aTmd TNV €PUNVEIA TWV KUPATOPOPPWY TNG 086vng Tou TTaOAPOYPAPOU O€
O1d@opa GUCTANATA TOU QUTOKIVATOU.
Moia gival n apxn AsIToupyiag Twv oUYyXPOVWYV aVOAUTWY KAUCAEPIWY;
Na avagépete pepikd TTapadeiypata didyvwong BAaBwyv, TTOU UTTOPEi va eVTOTTI-
OTOUV aTTO TNV EPMNVEIa TWV AvVOAUCEWY TWV CUCTATIKWY TWV KAuodagpiwv armmod
évav avaAuTr) Kauoagpiwy.
Mola gival Ta 0@EAN aTTd TN XPAON TWV CUCKEUWY ££000U OnUATWY;
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2TOIXEIA HAEKTPONIKQN KYKAQMATQN

r ENI KA

3.1 Aiobdol
3.2 TpaviioTop
3.3 OAokAnpwpéva KUKAWHOTA




Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI

va:

H Avayvwpilete Ta S14@Opa NAEKTPOVIKA EEAPTAMOTA KOI KUKAWHOTO €K
TOU QUOIKOU KOl O€ TUTTIKG OX£EDIal.

H  AvVOQEPETE TIG EQAPUOYEG TWV NAEKTPOVIKWV ESAPTNHATWY KOl KUKAW-
MATWYV OTA AUTOKIVNTA YIA AEITOUPYIKOUG KOl S1ayVWOTIKOUG OKOTToUG.

FENIKA

Av Tpipete éva TTAAOTIKO OTUANO pe €va
MAAAIVO Ugacpa (TT.X. ME éva TTOUAOBEP
l ME TO PHAAANIG pag) Kal TO TTANOIACETE
TAvw aTTd PIKPA KOPUATIO XapTiou, Ba
TTOPATNPACETE OTI AUTA EAKOVTAI OTTO TO
OTUAO.
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Etriong, étav xtevifeote ptropei va deite
Ta HaAAIG oag va €AKovTal atrd TNV TTAG-
OTIKI] 0a¢ XTéva | PTTOPEI VO OKOUOETE
KATTOIOUG XOUG (KATI oav KPITG - KPOTG)
oTav BydadleTe KATTOI0O PYAAAIVO TTOUAGRED.

‘H emmiong va voiwoete éva “KTdtnua’,

o6tav Byaivete amd €va autokivnTo G-
VOVTOG TNV TTOPTA TOU QUTOKIVATOU, 1 Va

Ixfpa 3.1: H HAekT1plKI) OUvaun



O€iTe pia pikpn “oTmiba” - KATI oav PIKPOG
KEPAUVOG - OTAV TTANOIACETE TO KAEIdi
oTnNV KAEIDAPIA yIa va KAEIDWOETE TO AU-
TokivnTto. H €€fynon yia 6Aa Ta TTapaTrd-
vw @aivopeva givar pia Aéen: “HAEKTPI-
ZMOx”.

Ti gival Aoitmév HAekTpIopOG;

Kar apxdg n A&En trpoépxetal amd TN
AEEN HAeKTPOV TTOU ONUAiVEl KEXPIMTTAPI.
270 UNIKG auTd, ol Apxaiol 'EAANVEG TTO-
patApnoav €AKTIKEG 1810TNTEG TTOU ATTO-
KTOUOE TO NAEKTpOV, OTaV TO ETpIRAV WE
MAAAIva UAIKG, Kal €701 ovouaoayv Ta @ai-
VOEVA TETOIOU €i00UG, NAEKTPIONO.

>€ Tl o@eileTal AOITTOV 0 HAEKTPIOUOG;
2APeEpa n emmoTAUN O€XETAI OTI 0 HAEKTPI-
OUOG oeileTal TNV UTTAPEN TOU NAEKTPI-
KoU @opTiou. To TI gival akpIBWG NAEKTPI-
KO @opTio dev uTTApXel TTARPNG €€Aynon.
Eival yvwoTég OpwGg o1 1810TNTEG TOU NAe-
KTPIKOU QopTiou.

Mia 1816TnTa TTOU €XEI TO NAEKTPIKO QOpP-
Tio €ival T “cuvavtdral” - UTTApxEl - o€
OUO OIOPOPETIKEG HOPPEG (€idN).To Eva €i-
00¢ (HoP®PR) TOU NAEKTPIKOU QOPTIOU EXEI
ovopooBei BeTIKO kal cupBoAileTal pe (+)
Kal To AANo €idog €xel ovouaaBei apvn-

Ixfipa 3.2: O EAAnvag @LASCOQOG
ANuSKP L TOC* KAl TO ATOUO.

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

TIKO Kal oupBoAiCeTal pe (-). Kai Ta duo
€idn BpiokovTal oTN YIKPOTEPN TTOCOTNTA
UANG TTOU UTTAPXEl OTN QUOT, OTO GTOHO.
(Zxnua 3.2).

2UYKeKpPIPEVA TO €va €i6OG TOU NAEKTPIKOU
@opTiou TTOU OVOUACZeTal BETIKO UTTAPXEI
oTa TTPWTOVIA, OTA CWUATIOIa TTou Bpi-
oKovTal OTO TTUPAVA, EVW TO apVvNTIKO
POPTIO UTTAPXEI OTA NAEKTPOVIA OTA OW-
paTidla TTou TTEPIOTPEPOVTAl YUpW aTTd
TOV TTUprva evog aTépou. Ze ToodTnTa
NAEKTPIKOU @opTiou Ta duo €idn eival ue-
100 TOuG ioa, (p = e = 1.6 x 10" Cb) pe
atmoTéAeopa 10 dTopo va TTapoucidleTal
NAEKTPIKG OUBETEPO, EPOCOV O apPIBUGS
TWV TTPWTOVIWV Kal TwV NAEKTpoVviwy €i-
val o0 idIoG.

2€ TTEPITITWAON OUWG TTOU PE KATToIO TPO-
o (T7.X. M€ TPIRN) a@aipebolV NAEKTPO-
via atmmo éva aTouo, TOTE auTo “@aivetal”
oav BeTIKO NAEKTPIKO popTio(16v). Evw av
TTPooTEBOUV nNAEKTPOVIA, TOTE TO ATOMO
“@aivetal” oav apvnTiké GopTio(16v).

Ta did@opa UAIKG Cwuata KATATAOC0-
VTOl O€ TPEIG KATNYOPIEG avaAoya UE TNV
OUMTTEPIPOPA TOUG ATTEVAVTI OTO NAEKTPI-
KO pelpa. YTdpxouv UAIKG CWuaTta TTouU

* O EMnvag @iAéoopog Anuodkpitog (50¢ Alw-
vag m.X.) €ixe umoatnpiéel mwgs n UAn Ogv eivai
ouvexns aAAd amoreAgital armo pikpd owartidia
mmou O¢ev givar duvardv va diaipebouv (Tunbouv)
TEPIOOOTEPO. Ta owuaridla aurd Ta OVOUAoE
droua (amo 10 a TO OTEPNTIKO KAl TOUN, A - Tour.)
la 1 oUAAQWn autig NS KaTamAnKTIKNG 16€ag,
UTTGPXE! TIMNTIKA 1 TTPOTOUN TOU OTN M TTAEU-
pa TOU OEKAPIKOU, EVW OTNV GAAN TAgupd Tou
KEPUATOG UTTAPXE! ‘N HOP®R” TOU aTOLOU KaTd TO
mpoTuTTo ToU TTAavnTikoU ouathuarog (HAiog -
lMupnvag Kai TAQVATES - NAEKTPOVIQY).
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Xapaktnpifovtal wg KaAoi aywyoi, (ouvr)-
Bwg eival YETala), TTOU ETTITPETTOUV £UKO-
Aa péoa atoé mn pdda Toug va KivouvTal Ta
NAekTPOVIA (NAEKTPIKG pEUQ). YTTAPXOUV
€TTIONG UAIKG oWaTa TToU XapaKkTnpilo-
VTal WG KaKOi aywyoi i JovwTég, (TTAa-
OTIKA, EUA0), TTou AEN emiTpéTTouv péoa
atmd T pdla Toug va KivouvTal Ta nAg-
KTPpOVIa KAl TEAOG UTTAPYXOUV UAIKG Ow-
JaTa TTOU XapakTnpidovtal wg NUIaYwYoi,
(6iodol, TpaviCioTopg), TTOU KATW ATTO
“€10IKEC” TUVONKEG GAANOTE ETTITPETTOUV TN
Kivnon Twv nAekTpoviwv Kal GANOTE OXI.

O1 nuiaywyoi, €xouv TTOAU PeyaAn e@ap-
MOYR OTIG VEEG TEXVOAOYIEG TOU AUTOKIVI)-
TOU €iTE WG AIOONTAPEG €iTE WG ETTIHEPOUG
€EAPTANATA NAEKTPOVIKWV KATAGKEUWV.

3. 1. Alodo1

O1 diodor (i kar kKpuoTahodiodol) ATAV
aTTd TOUG TTPWTOUG NHIAYWYOUG TTOU XPN-
gIJoTToINBNKAV GTO AUTOKIVNTO. MEVIKA Ol
diodol xpnoigotrololvTal KATd KOPO Yyia
TN METATPOTIH TNG evaAAaooouevng Td-
ong o¢ ouvexn. (Auth n dladikaaia ovo-
padeTal avopBwon kal yI' autd PTTopEi ol
diodol va atrokaAoUvTal Kal avopBwTEG).
210 auTtokivnTo o1 diodol XpnoIPoTToloU-
VTal OTO KUKAWHA @OPTIONG, VIO VO PETA-
TPEWOUV TNV TPIPACIKN evaAlAacaooduevn
Tadon TTOoU TTAPAYEl O EVAANAKTAPAG O€
ouvexn.

H xprion Toug otnpifetar oto OTI oI dio-
dol £xouv Tnv 1016TNTA - XdpN OTNV KOTA-
OKEUN TOUG - va ETTITPETTOUV TNV BIEAEUON

Zxiuo 3.3: 0L 6(odolL 01O AUTOKI(VNTO WG avopOwTEéC.
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TOU NAEKTPIKOU PEUPATOG TTPOG HIa JOVO
KateuBuvorn, otav ouvdeBolv Ta Akpa
piag d16d0u PE TN OWOTH TTOAIKOTNTA
(opbn TéAwonN).

H diodog atroTeAeital amd duo TurRuara
NUIAYWYIKWV OToIXEIWV. To éva TUAPA NG
d1660u, TTOU ovouddleTal Kal eTagn - P -,
(atré Tnv ayyAikn AéEn Positive, TTou on-
paivel BeTIKO), gival évag nuIaywyog oTov
OTTOI0 HE ETTIAEKTIKA TTPOCUEIEN TWV OTOI-
XEiwv TTOU TOV arroteAouv (TT.X. MupiTio
Kal Apyihio), €mITUyXAVETAlI VO UTTAPXEI
ENEIYN VOGS NAeKTPOViOU Kal va ep@avi-
CeTtal oTNV €EWTEPIK OTIBAdA A AAAOIWG
oTIBGda oBévoug uia ot (oxnua 3.4).

TUpfAvag
Mia ot Si
TUpAVag TUpfAvag Tupfvag
Si apyiAiou Si
HAekTpoOVIQ TUpfvag
o6évoug Si

Zxfipa 3.4: Hutoaywydg tUmou P.

To @AAo TuRua TNG d16doU TToU OVOAde-
Tal kai era@r - N - (atré Tnv ayyAiki A£En
Negative, TTou onuaivel apvnTiko), eivai
€vag AAAOG NUIaYwWYOG TTOU PE ETTIAEKTIKN
TTPOCUEIEN TV OTOIXEIWV TTOU TOV QTTO-
TeAoUv, (11.X. MNupiTio kal Apoeviko), €TTI-
TUYXAVETQI va UTTAPXEl TTEPIOTEIN €VOG
nAekTpoviou (oxnua 3.5).

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

EAc0BEQO 21013400 oBévoug

NAEKTPOVIO Muprvag
] ATOPWV Kal
"”ps”i"“g NAEKTPOVIO
EOWTEPIKWV
oToIRGdWvV

Tupfvag TUpVag Tupfvag
Si apoEvIKoU Si
HAekTpovio wu;)sr!vag
oBévoug I

Zxfupo 3.5: Huitaywyog tumou N.

Ta d0o TuApaTa Tou nuiaywyou “P” kai
“N” dev gival dU0 XwPIOTA KOPPATIO TTOU
€XOUV OUYKOAANBEi PeTOEU TOug aAAG
QUO TTEPIOXEG €VOG eviaiou nuiaywyou
ME auoTnPd eAeyXOUEVO Kal OIQPOPETIKO
gMTTAOUTIONG n K&Oe pia. Avdueca oTa
duo TuAPaTa TNG O16doU dnuIoupyEiTal
Mia Teploxy aAANAOEEOUBETEPWONG YOP-
Tiwv TTOU 0TN PIa TNG AKPN ETTIKPOTEI GU-
YKEVTPWON apvNTIKWV 16VTWY (aploTepd),
evw oTnNV GAAN ETTIKPOTEI OUYKEVTPWON
BeTIKWV 10VTWY (O€€IA) (OXNHa 3.6).

Huiaywydg
TUTTIOU P

TrEPIOXN aAAnAo-
e¢oudeTépwong

Huiaywyoég
TUTTou N

HAexTpIKO TTEDIO
(duvapikd @paypou)

IZxfua 3.6: Icproxn aiinioeéoude—
Tépwonc dLodou
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MNa va emTpartei n Kivnon pyéoa armmo Tnv
0i0d0 TOOO TWV CUYKEVTPWUHEVWY nAg-
KTpoviwv (apioTepd) 600 KAl Twv OU-
YKEVTPWUEVWY oTTWV (O€I), TTPETTEI VO
“kataoTpagei” n TmepIox aAAnAoggoude-
Tépwong Tng d16d0u, TPOPODOTWVTAG HE
Tdon Ta AKkpa TNG dIGBOU. ZUYKEKPIYEVQ,
av ouvdebei 10 apioTePd TUAMA TNG BIO-
oou (TuAa P) - TTou AéyeTal kal dvodog
- M€ TO BETIKG TTOAO pIOG TTNYAG Kal TO Be&i
TUAPA TNG d16d0ou (TuAua N) - TTou Afye-
Tal Kal KA0od0og - pe Tov apvnTIKO TTOAO
(opBn TOAwaON), Ba uTTapEel Kivnon Twv
nAekTpoviwv atrd degid TTpog aploTepd
KOl TwV OTTWV aTTé aploTepd TTpog Oegid,
OnAadn NAekTPIKO pevpa. Evw av ouvde-
B¢ei 10 apioTEPS TUAUA TNG O16dou (TUA-
pa P) ye Tov apvnTiké TTOAO MIAG TINYAS
kal To Oei TuApa TG d16dou (TuRua N)
ME TOV BeTIKO TTONO (avAoTpo®n TTOAW-
an), n Teploxn aAAnAoegoudeTépwong Ba
augnBei TEPIOCCOTEPO, PE ATTOTEAECUO VO
MNV PTTOpOUV oUTE Ta NAEKTPOVIO OUTE Ol
OTTéG va “uttepPolv TO XAoua”, TTou £xEl
onuIoupynaoEl N avaoTpo®n TTOAwON Kal
n diodog va Aeiroupyei oav NAEKTPOVIKOG

OIOKOTITNG KAl VA UNV €TITPETTEI TNV OIE-
Aguon NAeKTPIKOU pelpaTog (oxAua 3.7).

H %iod0¢ w¢ avopOwTAC

H diodog av ouvdebei oe éva KUKAwua
Katé Tnv avTiBetn @opd Asitoupyei wg
€vag “nAEKTPOVIKOG” BIAKOTITNG.

H diodog xpnaoiyoTrolsital Kupiwg yia Tn
METOTPOTI TNG evaAAaooduevng Tdong
oe ouvexn (avopbwoaon), kabwg kal yia
TNV TTPOCTACIA NAEKTPOVIKWY KUKAWUG-
Twv a1md avaoTpoen TTéAwaon. Availoya
ME TO KUKAwUa Ba TTpETTEl va Yivel N ow-
oTR etmAoyn TnG 016dou. Ta Baaikd xapa-
KTNPIOTIKA TNG €ival n tédon Asitoupyiag
Kal n 1ox0 TNG.

EIAH AIONAQN
3.1.1. Aiodoc¢ LEvep

H Siodog Zévep Asitoupyei wg pia KoIvr
diodog, pe Tn dilagopd OTI pTTopEi va Ael-
TOUPYEI Kal JE avAoTpoPn TTOAWON XWPIg
Va KATAOTPEPETA.

H avaoTpopn tdon o pia diodo Zévep N

Huiaywyoég tdmmou P Hulaywyog 1utrou N

Pedpa |,

Huiaywydg 10mmou P Huilaywyog tutmou N

+ V
E¢wrtepikA Td0N

Zxiuo 3.7: Opbrn — avaotpoen moAwon (NAEXKTPOVIKA) .
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aANIWG TAoN Zévep €ival XapoKTNPIOTIKO
péyeBog TG d16dou Zévep. H diodog Zé-

ANOAOX KAGOAOZ

Ixnpo 3.8: SuuBoAiouol Si1ddou
ZEévep.

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

VEP XPNOIYOTIOIEITAl KUPiWG yia Tn pub-
pion Tdoewv. O1 NAEKTPOVIKOI QuTOPATOI
PUBUIOTEG TAONG TWV QUTOKIVATWY (OXA-
pa 3.9) gival NAeKTPOVIKA KUKAWPATA TTOU
puBuiouv TNV TACN TOU PayvnTIKOU TTEdI-
ou (d1€yepan) Tou eVAANAKTAPA, avaAoya
ME TIG OTPOYEG Kal TO NAEKTPIKO QOPTIO HE
N Xprnon d16dwv Zévep.

H diodog Zévep utTopei, €TTiong, va Xpn-
OIJoTTOINBEI KAl YIa TTpO0TACia aTTd UTTEP-
Taoe€Ig g€ DIAPOPA NAEKTPOVIKG KUKAWUA-
Ta. OTAV N TIPA TG TAONG O€ éva KUKAWMA
uTTEPREi TNV TGan ZEévep TNG XPNOIKOTTOI-
oupevng d16dou, TOTE AUTH YivETal AyWYI-
MN KAl BPaXUKUKAWVEI TO KUKAwWa. ‘ETol
n 6iodog Zévep €ite TTPOKAAEI TITWON TNG
UTTEPTOONG €iTE TTPOKAAET BpaxUKUKAwua
Kaiyovtag Katrola ao@AaAsia, avaloya e
TOV OKOTTO IO TOV OTT0Ii0 TTPOOPICeTal KAl
TOV TPOTTO OUVOECUOAOYIOG TNG.

Zxiua 3.9: TUmot. auitouatwv pubuloTtdv TAONG AUIOKLVATOU.
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3.1.2. Aiod50¢ EKTTIOUTING PWTOG

(L.E.D)

H ©Oiodog ekmoptig @wtoég (Light
emmiting diode) eivar pia diodog n otroia
otav TToOAwBEi CWOTA EKTTEUTTEI OPATH N
uttépuBpn (avaAoya e TNV KATOOKEUN
TNG) akTivoBoAia. XpnoiyoTtroigital yia
OTITIKEG €VvOEigelG (opyaAvwy), O TnAe-
XEIPIOTAPIO KAl GUCTAMATA a1oBnTAPWV.
O1 diodol EKTTOUTIAG GWTOG PTTOPOUV va

Leuchtdiode (LED)

Ixfipa 3.10: LED SXnuUATLKN
napdotaon - SuuBoAioudc

EKTTEMWOUV Tpia XpwHaTa: KOKKIVO, TTPA-
OIvo Kal KiTpivo. H 1don Asitoupyiag Twv
100wV EKTTOUTTAG PWTOG KUMAIVETAI ATTO
1.2 éwg 3,2 V' yia autd KAl OTO KUKAW-
pata gival ouvdoedeuévn o€ OEIpd PE Mid
avTioTaon.

Mia atmd TIG onuUAVTIKEG XPATEIG TwV Ol-
00wV eKTTOUTTAG GWTOG eival 0 ouvdua-
OMOG eTITA BI160WV TTOU XpeldlovTal yia
TNV OTITIKA dnuioupyia evog apiBuou Kai
piag 816d0u yia TNV TEAEIQ, TTOU OVOMG-
Cetar kal diodog e€MTA TUNUATWY (7 -
segmement LED display) (Xxnua 3.11).

3.1.3. DwT0diodo¢

H @wTtodiodog eival pia diodog n otoia
AerToupyei  avahoya e TR TTOOOTNTA
(évtaon) @wTOG TTOU TTPOCTTITITEl TTAVW
oTnv wToguaiodnTtn em@daveid Tng.

AMNEeG @wTodiodo! €ival KAOTOOKEUOOWE-
VEG YIa va AgiToupyoUv OTnV OPATH AKTI-
voBoAia kal dA\eg otnv utrépuBpn. e
oUyKpION ME TNV QWTOAVTIOTOCN KOl TO
QwToTpavlioTop AcIToUpyouv o€ UWnAo-

s
GF3SAB
E
D
Cathode
C
Decimal
ED<EC ¢
-

(a) (B)

G E G
F D F
Cathode Anode Anode
A C A
B Decimal B

(v)

Zxnpo 3.11:
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—
Pwg
8
A C
C
A
AC  AC
(@) (B)

Zxfua 3.12: dwtodiodog (a) -
SupPoAiousg (B)

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

TEPEG OUXVOTNTEG, TTAP’ OTI £XOUV HIKPO-
TEPN €ualoOnaia.

O1 @wrtodiodol xpnaoiyotrololvTal oTNV
avayvwaon dIATpNTwV KAPTEAWV A TaIVI-
WV OTOUG NAEKTPOVIKOUG UTTOAOYIOTEG, O€
OIOKOTITEG TTOU AEITOUPYOUV HE QWTICUO
oTnV  avatmapaywyr nXou Yypauuévou
Tdvw o€ QIAYNG, OTNV AUTOUATN KOTAME-
TPNON QVTIKEINEVWY O€ BlOPnXavieg TTa-
PAYWYAG K.ATT.

3.2 Tpavlioctop

Fevika

To 1pavdioTop f KpuoTaAAoTpiodog eival
€vag NUIaywyog, O OTT0I0G KATAOKEUADTI-
K& TTpoKUTTITEl ATTO TNV OoUVOeon duo d16-
dwV eTTAPNG O€ oelpd. YTTapyouv duo du-
vaToTnTeg (TPOTTON) yIa TNV OUVOEON TWV
duo d16dwv. H mpwTtn duvarornTa: av
ouvoeBolv Ta pépn (Gkpa) Twv d16dWV
TUTTou (P), va TTpokUTITEl £va TpaviioTop
TUTou N-P-N (oxAua 3.14). H delTtepn
ouvarotnTa: av ouvdebouv Ta TUAUATA

ZUAAEKTNG Extroutrég
ZUAAEKTNG
Extroutrég
Bdo
f Bdon
Bdon Bdon
EKTIONTIOC EKTIONTIOC ZUAAEKTNG ZUMEKTNG
(a) NPN TPANZIZTOP ®) PNP TPANZISTOP
Exipa 3.13: (a) Tpavlioctop N-P-N, (B) Tpav{ioctop P-N-P.
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(akpa) Twv d16dwv TUTTOU (N), TOTE TTPO-
KUTITel 10 Tpavdiotop (P-N-P) (oxAua
3.13 (B)).

To éva akpaio TuAPa Tou TpavdioTop ovo-
paZeTtal OUANEKTNG (collector) kal oupBo-
AiCeTan pe 1o AaTiviké ypaupa (C), evw 10
GAAO akpaio TUAPA OVORAZETal EKTTOUTTOS
(emitter) kar oupBoAiCeTal Ye 10 ypduua
(E). To peoaio tunua Tou TpavdioTop,
TTOU €ival Kal To TI0 PIKPO, AéyeTal BAon
(base) kal cupBoAileTal ye To ypauua (B).

3.2.1. AsiToupyia

To 1pavliorop xpnoiuyorroisital ora Ku-
KAwpara gire:

e Q¢ dIaKOTITNG

o Q¢ peAé

Zxnpo 3.14:

62

(a) ANettoupylia tpaviioctop N-P-N,

* QG evIOXUTAG

H Aeimoupyia evog Tpavdiotop WTTOPEI
va €&nynBei pe TN Ponbeia Twv TTAPAKA-
Tw oxedlaypappdaTwy (Zxnua 3.14), €ite
mpokelTal yia Tpaviiotop NPN gite yia
PNP n Aeiroupyia givar avaioyn.

210 oxnua 3.14(a) @aivetal n AsiTtoup-
yia evég tpaviiotop NPN. Av ota dkpa
NG BAONG Kol TOu EKTTOPTIOU OuvdEeDEi
avaoTPoYa £va £CWTEPIKO KUKAwUA (HIa
TTNYN KAl pia avtiotagon), T0Te AeiIToupyei
TO KUKAWMPO GUAAEKTN - EKTTOUTTOU PE TNV
KatavaAwaon Kai Tnv nyr. AnAadn yia mn
AeiToupyia evog Tpavdiotop xpeiddovTal
U0 KuKAwparta. To éva petalu Baong kai
EKTTOUTTOU Kal TO GAAO PETAEU GUAAEKTN
Kal EKTTOUTTOU.

(B) Tpavliocroo P-N-P.

Zxfipa 3.15: HAextpovdouog 1N peAé.



To pelpa TToU Olappéel TO KUKAwua Ba-
ong - exmopToU gival TTApa TTOAU  pI-
KPOTEPO aTTO TO PeUUa TTOU DIApPEEl TO
KUKAWMPO GUAAEKTN - eKTTOUTTOU. ATTO TA
TTapATTAvWw TTPOKUTITEI OTI N AgIToupyia
evog TpavdioTop €xel PeydAn avTioTolxia
ME TN Aeimoupyia evog peAé (NAeKTPOVO-
MOU) AUTOKIVITOU.

H diapopd oTn Aeitoupyia avdaueoa o€
éva  peAé  (NAekTpovOuO) QUTOKIVATOU
(oxnua 3.15) kai éva TpavdioTop gival Ot
MIKpaivovTag | heyoAwvovTag 1o pedua
Baong pikpaivel A peyoAWVEl Kal To peUpa
(£€000U) GUAAEKTN - EKTTOUTTOU.

I’ autd Kai n KUpla XpAon Tou Tpavdi-
OTOpP, EKTOG OTTO TOV EAEYXO TT.X. NAEKTPO-
VIKAG ava@Aeéng (oxAua 3.16), JTTEK,
QWTa, K.4., €ival va XPnoIUOTIoIEITal WG
EVIOYUTNG.

Ixfiua 3.16: Sxoplpnuo NAEKTPOVL—
KNGg avapAeénc upe mAativec.

MNa va Tpo@odotnBei pe TGon 10 TTPW-
TeUov TTNvio Tou TToAAatTAaciaoTrh (L1),
TIPETTEI Ol TTAATIVEG VA 0dnyouv TO Tpav-
gioTop. ZuyKkekpipéva OTaV Ol TTAATIVEG
gival KAEIOTEG dlappéeTal aTmd pelua TO
TTPWTEUOV TTNVio Tou TTOAAGTTAQCIACTH.

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY
Evw av o1 TAaTiveg avoifouv, T6TE OTOUO-
TAEl va dlappEeTal atrd peUa TO TTPWTEU-

OV TOU TTOAAOTTAQCIOCTH.

3.2.2. PwrtoTpaviicTop

To @wrToTpavliotop €xel Tnv idla KaTa-
oKeun pe éva Tpavdiotop Pe Tn dlapopd
0TI dev UTTAPXEI OUVHBWG AKPO - BAon wg
OKPOOEKTNG, AAAG N BAon eival KATAAAN-
Aa diapopewpévn (dlagavig), waoTe va
“evepyoTrolgital”, étav TEQPTEI TTAVW TNG
Mia TTooéTnTa QWTOG. (oXAua 3.17).

Zxnpa 3.17: dwtotpav{ioTop.
LED
5V

dwroou- dwrotpaviioTop
CeukTn- AKPOOEKTNG
pag oApaTog e§6dou

Tpoxog

Je

€YKOTTEG MaApoedég onpa

[eiwon

Zxfua 3.18: dwtoleUKING ylLA
aLobntnpa TaXUTNIAC.
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H xprion Tou wToTpav{ioTop OTO AUTOKI-
vnTo ouvhnBwg ouvdudletal ye L.E.D. yia
TNV KATOOKEUN VOGS QWTOCEUKTN R OTTTO-
Ceuktn (optocouplers). O @WTOZEUKTNG
ouvibwg atoteAeitar amd éva L.E.D.
TTOU EKTTEUTTEI QWG Kal “dleyeipel” atméva-
vTI TN Bdion evog pwToTpavlioTop (OXAHa
3.18).

2uvnBwg avdueoa oto LED kal 010 Qw-
ToTpav{ioTop TrEPICTPEPETAI £vag diOKOG
ME TPUTTEG | YIA TEPWTH 1] VA EKKPEMEG.
AuTO yiveTal yia va OIOKOTITETAI TO QWG
Tou LED kai €101 va uttdpyxel diéyepon i
Ox1 ToU eWTOTPAVEIoTOP, PE ATTOTEAECUA
Va KOTaypAa@eTal JETPNON TOU HEYEBOUG,
T.X. OTPOYEG KIvnTHpa (OXHa 3.18).

3. 3. OAokAnpwuéva
KUKAopata

Fevika

H avdaykn yia KATaoKeury NAEKTPIKWYV -
NAEKTPOVIKWY dlaTAgewv pe PIKpO Bdpog,
Oyko, aglommaoTia, €UKoAn didyvwaon Kal
XOUNASG K6OTOG, 00rjynoav TNV TEXVOAO-
yia oTnV KATaoKeUr TwV OAOKANPWHEVWV
KukAwpatwv (Integrated Circuits, ICs).
Ta oAokAnpwpéva KUKAwPata gival évag
ouvOUaOPOG atrd di16doug, TpavlioTopg,
TTUKVWTEG, AVTIOTACEIG, PE TETOIO TPOTTO
ouvOoedEPEVa WOTE va atroTeAOUV XIAIG-
0€G NAEKTPIKA KUKAWMATA, TOTTOBETNHEVA
péoa O’ éva TOIT OIAIKOVNG, eupadou e-
PIKWYV TETPAYWVIKWY XIAIOOTWYV, KAEIOUE-
va 0 €va TTAAOTIKO ) KEPAUIKO KAAUUMPa
(oxnua 3.19).

pauuég TTou ouvO£OUV TO TOITT JE TA NAEKTPODIA

HAekTpodI1a
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AuTé TO TOITT
TTEPIEXEI OTTO
MEPIKA PEXPI
XINIGdeg
KUKAWMaTa

TZINIC

Zxiua 3.19: OAOKANPWUEVO KUKAWUX.



To péyeBog Twv OAOKANPWUEVWY KUKAW-
MATWV ouvnBwg KaTaAapBavel em@aveia
ammé 3 €wg 30 mm? (TETPAYWVIKA XIAIO-
oT1d), avaloya pe 1o TTANBOG Kal To PEyE-
00¢ TwV €EAPTNUATWY TTOU £XEL.

3.3.1. Tadivounon oAokAnpw-
HEVWYV KUKAWUATWY

1. Ta oAokAnpwuéva KuKAwuara yimo-
pouv va raéivounBouv avdioya:

a) pe Tov TPOTTO AEITOUPYIaG TOUG, Kal

B) pe 1o péyeBog, dnAadr Tov apIBuod
oTOIXEiWV TTOU TTEPIAQUBAVOUY avd
ToITT (Cchip).

2. Ta odokAnpwpuéva KukAwpara, ava-
Aoya e Tov TpO1TO ASITOUPYiag TOUG,
ragivououvrai os:

a) avahoyikd (f ypauuika) oAoKAnpw-
MEéVa KUKAWPOTA Kal

B) wnoiakd oAoKANPpWHEVA KUKAWO-
TQ.

Ta avaloyik@ oAoKANpwHEVA KUKAWUATA

TePIAaUBAvouV ouvhBwg dIAPOPOUS Evi-

OXUTEG (TEAEDTIKOUG, Bl10@QOPIKOUG, aKOU-

oTIKoUG), | aoTabepotroinTég TAong K.4.

Kal emegepyddovTal avaloyikad arpaTa,

(BAéTTE KEQ. 5.2.4.).

"‘E¢odog

ANAAOTIKO HMA
0

XAPAKTHPIZTIKA BigoBog
ANAAOTIKOY
KYKAQMATOZ

Zxnpa 3.20:

(a) Avaioyilkd onua,

2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

Avaloyiké onua civar 1o onua 1o
017T0i0, WG TTPOC TO XPOVO, ueTaBAAAE-
Tal CUVEXWC.

Ta wnoelakd oAOKANPWHEVA KUKAWMATA
TEPIAANPBAVOUV KUKAWPOTA OTTWG Ta Ao-
YIK& KUKAWPOTA, ouvOUaOUOoUG AOYIKWV
KUKAwPATwy, flip - flop, K.ATT.

Yneiaké onua civar 1o onua To
0170i0, WS TTPOC TO XPOVO, ueTaBAAAE-
Tal OIAKOTITOUEVO.

3. Ta oAokAnpwuéva KukAwuara wg
mpo¢ 10 uéyebog, avdAoya dSnAadn
ME TOV apibud Twv oroixeiwv (Tpavdi-
orop, 8I60wv, avTioTAOswWV, TTUKVW-
TWV) TOU UTTOPEi va €xel éva KOUMATI
(chip) Tou oAokAnpwuévou raéivouou-
vrai, o€ 0OAOKAnpwuéva KUKAwuara:
Mikpri¢ kAipakag oAokArpwong, (Small
Scale Intergration - SSI) TTou £xouv TTEpI-
1Tou 100 oToixeia ava chip.

Meoaiag kAipakag oAokAnpwong (Medi-
um Scale Intergration - MSI) TTou €xouv
mrepitrou 300 £wg 1000 oToixeia ava chip.

‘E€0dog

YH®IAKO ZHMA 0

Eicodog
XAPAKTHPIZTIKA

WHOIAKOY
KYKAQMATOZ

(B) ¥neiaxkd onua.
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MeydAng kAipokag ohokAnpwong (Large
Scale Intergration - LSI), TTou £€xouv TTepi-
mrou 10.000 aToixeia ava chip.

MOAU peyadAng KAipakag oAOKARpwONg
(Very Large Scale Intergration - VLSI),
TTou Eemepvouv Ta 100.000 oToixeia ava
chip.

O pIkpoemegepyaoTnG (micropro-
cessor) ¢ intel 8086 oe smpdveia

Ixfipa 3.21: PwTO{EUKING YL 0,145 mm? éxel 29.000 rpavdioTop.
alLobnthnpa TaxUInTOC.

NEPIAHWYH ENOTHTAZ 3
ENOTHTA

e O HAekTpiopudg gival va QUOIKO QAIVOUEVO TTOU OQEi-
AeTal oTNV UTTAPEN TV NAEKTPIKWY POPTIWV.
e To nAekTPIKO QOPTIO UTTAPXEI 0E OUO OIOPOPETIKES
MOP@EG (€idn), TO BETIKO Kal TO APVNTIKO NAEKTPIKO
poprTio.
To daropo gival “n IKPOTEPN TTOCATATA UANG” KAI ATTOTEAEITAI ATTO TOV “OKivnTO” TTUPK-
VO JE TA TTPWTOVIO KAl Ta VETPOVIA KAl TO “TTEPIOTPEPOUEVA” YUPW OTTO TOV TTUPAVA
NAekTPOVIA.
Ta TpwTéVIa QEPOUV TO BETIKO NAEKTPIKO QOPTIO, EVW Ta NAEKTPOVIO TO OPVNTIKO
QopTio. Zg TTOOOTNTA OUWG, Ta OUO €idN NAEKTPIKOU QOpTiou gival ioa.
YAIKG TToU emITPETTOUV TN dIEAEUCN PEOO TTO TN MAZa TOUG TNV Kivnon TwV NAEKTPO-
Viwv €UKoAa AéyovTal KaAoi aywyoi.
YAikd& trou AEN emitpérrouv T diéAeuon péoa atrd Tn pdda Toug TNV Kivnon Twv nAe-
KTpoviwv KaBdAou AéyovTal KOKOi aywyoi 1] JOVWTEG.
YAIk& TTOU KATW a1ro €18IKEG oUVONKeS (Bepuokpaaia, Trieon, Taan, QWg), GAAOTE
emTpéTTouV Kal GAote AEN emTpémmouv Tnv diEAeuon péoa ammd Tn pdla Toug Tnv
Kivnon Twv NAEKTPOVIWV AéyovTal NUIaYWYOi.
O1 nuiaywyoi eival kataokeuaopévol ouvnBwg ato Mupitio A Tepupdvio. Av €vag
NUIAYWYOG eUTTAOUTICOE pe Eéva ATopa gival duvaTov va TIPOKUWEI NUIAYywyog HE
TEPIOOOTEPA EAEUBEPA NAEKTPOVIA, dNAadH TUTTOU N, eV av TTPOKUWEI NUIAYywyOg
ME TTEPICOOTEPEG OTTEG TOTE gival TUTTOU P.
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2ToIXEIa NAEKTPOVIKWV KUKAWUATWY

H diodog cival évag nuiaywyog, pia emaer P-N o otroiog emiTpétrel Tnv diEAeuon Tou
NAEKTPIKOU peUPATOG KOTA Wia kateuBuvon, av TToAwbei cwoTtd. H diodog xpnoipo-
TTOIEITAI KUPIWG WG avopBwTNG.

H &iodog Zener xpnaoiyoTtroleital wg pubuIoTAG TAoNG.

H &iodog ekmrouTig ewTog (L.E.D. Light Emiting Diode) eival pia diodog n otroia
EKTTEUTTEI QWG (0PATO ) KN). XPNOIPOTIOIEITAI KUPIWG WG EVOEIKTIKA AuxVia 1 wg Qw-
Telvoi apiBuoi.

H owTtodiodog cival pia eaer P-N, Tng otroiag n Asitoupyia emrnpeddetal amod 10
WG, OTaV TTEPTEI TTAVW TNG O OUYKEKPIPEVN TTEPIOXT] TNG.

To tTpavlioTop uTtTopei va BewpnBei 0TI TTpoEpyeTal atrd TNV €vwon dUo d16dwv. Xpn-
CIJOTTOIEITAal WG BIAKOTITNG, PEAE I EVIOXUTNG.

To @wTtoTpavlioTop cival éva TpavlioTop To otroio dyel 6Tav aTn BAcn Tou TTECEl
To0OTNTA PWTOG. O cUVdUACUOG wToTpavioTop pe diodo LED atroteAolv Tov pw-
TOCeUKTN.

Ta oAokAnpwpéva KUKAWPOTa atroTeEAOUVTAl OTTO EYAAO apIBUG NAEKTPOVIKWYV £Eap-
TNUATWY OUVOEDREPEVWV PETALU TOUG, £TOI WOTE VO EKTEAOUV OUYKEKPIYEVES EPYATI-
£G.

Ta&ivopouvTtal ag avaloyikd, av eTTeEepyalovTal avaloyiKd OAUATa A o€ Yn@iokd, av
emeepydlovtal Yyneiakd orPaTa Kol o€ PIKPAG, Jeoaiag A HeyAAng KAipakag avaAo-
ya JE TOV apIiBuo TWV NAEKTPOVIKWY £EAPTANATWY TTOU TTEPIEXOUV avd chip.
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WoNo O

10.
. oia n kupia xprion evog TpavdioTop;
12.
13.
14.

EPQTHZEIZ ENOTHTAZ 3

1. TMwg atodeikvUeTal N UTTAPEN TOu NAEKTPIKOU QOPTIOU;
2. Twg ptTopei va eplypagei n doun evog aTOoU Kal TTola n oxé-
On TOU PE TO NAEKTPIKO pOpPTiO;
3. Tloia uAikG cwpata XapakTnpiovTal KaAoi aywyoi Kai Trola Jo-
VWTEG;
4. T €ival ol nuIaywyoi;
Mwg kataokeudZetal pia emragn P - N;
Moleg gival dla@opég avaueoa o€ Eva aywyod Kal o€ Eva NuIaywyo;
Mari pia diodog, dtav TToAWBEI avaoTpo@a, yiveTal KOKOG aywyog (SIakOTITNG);
Mwg egnyeite TN Xprion Tng 81680U W¢ avopbwTH;
Mwg xpnoipotroigital n diodog Zener o€ £va KUKAWUQ;
Mwg¢ ovoudlovtal ol aKPOBEKTEG VOGS TPAVIOTOP;

Ti gival kal TG AsiToupyei Evag @WToLeUKTNG;
Ti gival oAoKANpWUEVA KUKAWUATA;
Mwg TagivopouvTtal Ta OAOKANPWHEVA KUKAWUOTQ;

68 W



Us

2Y2THMATA AYTOMATOY EAEIXOY
2TO AYTOKINHTO

r ENI KA

4.1 AvVOIKTOG - KAEIOTOG BPpOYyXOG
4.2 Aopn kai Asitoupyia
4.3 ZXuvexng pubuion - puBuIon BU0 Béoewv




Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI

va:

B Nepiypd@ete TOV TPOTTO AEITOUPYIOG CUOTNUATWY OUTOUATOU EAEyXOU.

B Ava@épeTe TTAPASEIYMOATA CUCTNHATWY QUTOHUATOU EAéyXOU OTO QUTO-

KivnTo.

FENIKA

ATIO TNV KABnuePIV €UTTEIPIA TTPOKUTITEI
OTI UTTAPXOUV QUOIKOI 1 TEXVNTOI UnxXavi-
opoi TTou “puBpifouv” KATTOIO YEYOVOG N
KatdoTaon A Ta oTapaTolVv WOTE va Pnv
ETTEPYETAI “KATACTPOPN”.

M.x. 2’ éva dAdoog uttdpyel Eévag TTOAU -
YG&Aog TTANBUC OGS atrd Aayoug, KaBwg Kal
€vag PIKPOG TTANBUCUOG OTTO OAETTOUDEG.
2€ PIKPO XPOVIKO SIdoTnua oI aAETTOUBEG
Ba TToAAatTAacidlovTal ypriyopa, yiaTi Ba
€xouv agBovn Tpo@r). H alénon Tou TTAN-
BuopoU Twv aAeTTOUdWY Ba €xel WG ATTO-
TéEAEOUA TN SPAMPATIKN PEiwon Tou TTANBU-
OMOU TV Aaywv.

AuUTO pe TNV oeipd Tou Ba el wg oTTo Té-
Aeopa ol aAeTToUdEG, U PpiokovTag Tpo-
@ va tebaivouv kal 0 TTANBUCGUGG Toug
va peiwvetal. H peiwon Tou TTANBuUouoU
TWV GAETTOUBWV Ba €XEl WG OTTOTEAECUA
TNV augnon Tou TTANBUCHOU TwV Aaywv.
H augénon Tou TTANBucuOU Twv Aaywv Ba
EMQPEPEI TNV AUENON Tou TTANBUCUOU TwvV
aAEeTTOUdWV Kal TO QaIvouevo Ba eTTava-
AapBdveral, K.0.K.

e Mo TéTolo aAugida cuppavTwy, Katd
TNV omoia N €€0d0¢ EVOG ATTOTEAETUATOG
o€ éva oTAdIO aTToTeAE €000 yia TO £TTO-
pevo oTddio, TO KGBe OTAdIO ovopdleTal
Bpoyxog avadpaong (feedback).
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O1 Bpodxol avadpaong TTOU CUVOVTWVTAI
oTn eUOoN - aAAG Kal oTa avBpwTTIva Ka-
TOOKEUAOUATO - EVOEXETAI VA €ival aTTAOI,
T.X. va armoteholvTtal ammd dUo KOWPBOUG,
€Ww¢ Kal TTOAUTTAOKOI G€ BaBuod TTou Kaveig
Va PNV UTTOpPED va TTel TToU EeKIvAa Kal TTou
TEAEIWVEI O KUKAOG.

4. 1. Avoixtég — xAeiotdg
Bpdyxog

2’ éva oupBaTiké autokivnTo, atrd Tn OTIy-
MR TTOU TO KAUCIPO avapelyvueTal OToV
eCoepwTnpa (KapUTTIPATEP) YE TOV AEPQ,
akoAouBei péoa amd Tnv TTOAAQTTAR €I-
gaywyr TTpog Tov KivnTripa (KUAivopoug)
yia Kauon Kal eEaywyn TTpog TNV €CATUI-
on (oxAua 4.1), pia Topeia - diadikaaia,
XWwpIig kayia duvatdétnta pubuiong R OI-
6pBwaong. Auté eival éva ouoTnua pub-
piong “avoiktou Bpodxou”. (OPEN LOOP
CONTROL SYSTEM).

AKOPa Kal aTa gUyXpeova GUCTAUATA JE
NAEKTPOVIKO KOPUTTIPATER 1 WEKACUO,
aKOMA KAl av TO Peiyua pubuioTei oTOIXEI-
OUETPIKG Kal JE pEYAAN akpifela, n TToI16-
TATA KAUONG ) TO OTTOTEAEG A TNG KAUONG
av dev EAEYXETAI JE KATTOIO TPOTTO KAl OEV
uTTapxel n duvardétnta divpbwaong, To oU-



2UOTAPATA QUTOUATOU EAEYXOU OTO QUTOKIVITO

=

Zxiupo 4.1: Zxnuatikd Sldypauua avolkTtoU Bpdxou ouufatikoU

OTNUO CUPTTEPIPEPETAI WG GUCTNUA AVOI-
KTOU Bpoxou.

Av Opwg petd 1o aTToTéAeocpa (££060¢),
UTTAPXEI EAEYXOG - HETPNON Kal duvaToTN-
Ta 316pBwong - pUBUIONG Tou TTBavou Ad-
Boug, T0TE TO cUOTNPO BewpeiTal KAEIOTOU
Bpdéxou (CLOSED LOOP CONTROL
SYSTEM).

H diadikaoia i n duvatdTnTa n oTT0iA £TTN-
peadel TNV €i0000 TOU GUOTAMATOG AEyETal
avadpaon (feedback).

AuTH n duvaTATNTA TOU OUVEXOUG EAEYXOU
Kal d16pBwaong KAvEl T CUCTHANATA KAEI-
oToU Bpdxou va autopubuifovTal Kal va
oupTTepIPEPOVTal “TEAEIR”.

QUTOKLVI]TOU.

270 TTAPATTAVW TTAPAdEIyUa, PE TN pUB-
pion Tou pEiyhOTOG, OTA OUyXpova au-
ToKivnTa €xel TpooTeBEl évag aiobnTA-
pag, o aiobntpag ofuydvou | aioon-
TNPAG Aduda. Autdg o0 aloBnNTAPAG EAEY-
XEl - METPAEl O0TNV TTOAAQTTAR €gaywyn
TO 0guyOVOo TTOU TTEPIEXETAI OTO KAUOQ-
€pla. EAéyxel 10 atmotéAeopa, dnAadn
av n diadikaoia TNG avaueigng Kauaipou
- aépa (OnNUEIWTEOV EXOUV Yivel hE nAe-
KTPOVIKO TPOTIO) Kal n TroIidTnTa Kauong
(omvenpag, trieon, Bepuokpaacia KUAiv-
dpou), AeiItoupynoav ocwoTd Kal Edwoav
€va “IKavoTToINTIKG” - PETPRACIUO ATTOTE-
Aeopa.

.

HAekTpovikni
Hovada
eAéyxou

AicBnTipag
Aduda

b

Ixiua 4.2: Ixnuatixo SLAypauud KA€LOTOU Bpoxou oUyxpovng

TexvVoAoyiag.
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H nAekTpoviki povada
EMTTAOUTIZEl TO pEiypa

Augnpévn roooTnTA
oguyévou

oTa KaUTagpia .

DTWXO peiypa

AUgnon Tng ToooTNTAG
WYEKAOHOU

MAouaio peiypa

H nAekTpoviki povdada
QTWXAIVEI TO PEiypa

Meiwon Tng Tooo6TNTAG

WYEKAOHOU

Ixfua 4.3: IZxnuatix KUKALKD ponl KA€iotoU PBpoxou.

Av 10 amotéAeopa (TToodTnTa ofuydvou
oTa kauoaépia) dev gival cwoTo, TOTE O
aiobnmpag ofuyodvou EeVNUEPWVEL TNV
NAEKTPOVIKN povada eTeEepyaaiag (Eyké-
@aAo) 6Tl n kauaon £yive pe TAOUGIO JEiy-
Mo (Aiyo o&uyovou ota kauoaépia). H
H.M.E. (eyképahog) diopbuwvel apéowg,
divovTag €VIOAN OTa WPTTEK VO WEKAOOUV
AiyéTepO Xpovo, (va yivel Twyo Peiyua).
To @TwXO peiypa Twpa evroTideTal Ao
Tov aiIoOnNTAPa 0&uydVOoU KAl EVNPEPWVEI
v H.M.E., Kai auThj e Tn ogipd Tng diop-
Bwvel WyekAlovTag Ta PTTEK TTEPICOOTEPO
XPOVo (TTAoUCIO pEiypa).

4, 2, Doun - Aeitoupyia.
Suvexng puvbuion

AuTh n ouvexng d16pbwaon avdueca o€
dUo kaTaoTdoelg (pTwxoé - TAoUCI0),
WOTE VA ETITUYXAVETAI N 18AVIKA KATA-
otaon (8éon 100ppOTTiag), XapaKTnPEilel
Ta ouoTAPOTA KAEIOTOU Bpoxou. YTTapXel
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pia eravaAapBavopevn (KUKAIKR) Siadi-
Kagia, ge oTdX0 TN oUVEXN auTopuBbuIon
TOU OUCTAMATOG Kal TNV “TéAeia” AeiToup-
yia Tou. (ZxAua 4.3).

H mTAnpo@odpnon yia tn 816pbwan ovoud-
CeTal avadpaon (feedback) kai gival autn
TToU “peTaTPETTE” éva QVOIKTO OUCTNPA
o€ KA€IoTO.

Znueiwon: H ouykekpiuévn duvardtnra urrap-
XEl OTa oUCTANATA WEKAOUOU, av TO aUaTNUAa
Exel aiobntnpa ofuyovou (Anmrn AGuda). Aura
TQ OUCTAUATA OVOUAOTNKAVY - KaTd TTapdepacn
- guoThuarta pe pubuIfouevo KaraAu.
lvwpilovrag o6m o karaAutng &ev pubuileral,
amAwg 10 ouaTnua éxel 1 duvarornia va pub-
uiCel ouvexwg 10 peiyua, o 6pog ‘pubuilouevo”
TTPETTEI VA QVAQEPETAI OTO OUOTNUA WEKAOUOU
(kAeioTé ouoTnua) kai 61 aToV KaTaAuTn.
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1.
12.

2UaTnuaTa QUTOUATOU EAEYXOU OTO AUTOKIVITO

NMEPIAHWYH ENOTHTAZ 4

ENOTHTA

e ‘Eva ouotnua Bewpeital avoikTto, otav n £€£000¢ Tou
OUOTHAPOTOG OV £TTNPEAGCEI TNV €iI0000 TOU, YPAPMIKO
ouoTnua, (avolkTog BpoyXog).

e ‘Eva cuoTnua Bewpeital KAEIOTO, 6TV N £€£€000G TOU
eTTNPEACEl TNV €i0000 TOU, WOTE VA UTTAPXEI AUTOPUB-
pion. (KAe1oTéG BPOYXOG).

Avdadpaan Aéyetal n evépyela ) n dladikagia n oTToia JETATPETTEI £va AVOIKTO oUOTN-
MO o€ KAEIOTO.

Av TO aTTOTEAEC A £VOG BPOXOU gival “evioXuTik®”, TOTE UTTAPXEI BETIKA avadpaan.
Av TO OTTOTEAEC A €ival pUBNICTIKO, ETTAVAQEPEI TO CUCTNA O€ HIG KATAOTACT IG0pP-
poTriag TOTE UTTAPXEI ApVNTIK avadpaaon.

>¢ €va autokivnTo 0 aioBnTrpag oguydvou ( 0 ARTTITNG Aduda) “UETATPETTEI” TO AVOI-
KTO oUOTNUa TPoPodoaiag KaUaiuou o€ KAEIOTO.

‘Eva kA€10TO guoTnua Bewpeital pubpIlduevo ) auto-pubuIOUEVO.

EPQTHZEIZ ENOTHTAZ 4

Molo cuoTnua AéyeTal avoikTo fj avoikTou BPOYXOou;
Molo cuoTnua AéyeTal KAEIOTO 1 KAEIoTOU Bpdyxou;
Ti ovopddetal avadpaaon;
Méte o€ éva ouoTnua UTTApYEl BETIKA avadpaan);

5. Tote o€ éva ouoTnUa UTTAPXEI ApvNTIKF avadpaon;
Mwg ptropei éva avoikTd oUCTNUA VO YETATPATTEI O€ KAEIOTO;
MepiypdyTe TPOTTOUG YEPIOPATOG MIOG UTTAVIEPAG PE AVOIXTO KAl IE KAEIOTO BPOYXO.
AwoTe Tapadeiypara avoixtou Bpoyxou.
AwoTe Tapadeiypara KAeIoTou Bpdyxou.
Méte €va ouaTnua ival (autd)pubuICOPEVO;
Ti uTrodNAWVEI 0 6POG PUBUICOPEVOG KATOAUTNG;
Mola Ta TTAEoVEKTHHOTA £VOG aUTOPUBICOUEVOU CUOTHUATOG;

Ao R
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KENTPIKH MONAAA EAEIXoY
(MIKPOYMOAOTIZTHE)

r ENI KA

5.1 Wneiakni Bswpia Kal AOyIKA KUKAWPOTO
5.2 Kevrpik povada gAéyxou (HIKpOUTTOAOYIOTAG)




Enidiwké4pevolr otdxoi:

Me Tnv oAokAnpwaon auTou Tou KepaAaiou Ba TTPETTEl va €i0TE IKAVOI
va:

Egnyeite TRV évvola Tou Yn@IakoU CHHATOG KAl VO OVAQEPETE TA TTAEOVE-
KTAMOTA TOU OTIG TTPAKTIKEG EQAPHOYEG TOU AUTOKIVATOU.

AVO@QEPETE MEPIKA OTOIXEIO AOYIKWV KUKAWHMATWY Kal VO €ENYEITE ME ATTAO
TPOTO TN AgITOUpYia TOUG.

AvVO@EPETE KAl VO AVAYVWPIZETE TA KUPIA PEPN TWV HIKPOUTTOAOYIGTWV.

Eényeite Tov Tpé1mO A€ITOUpPYiag Tou HIKpoUTTOAOYIOTH HE TN BoRBsia Twv
€1003WV Kal TwV 563wV TOU.

Mepiypd@eTe TTWG yiveTal o éAeyX0g KIVNTAPO HE HIKPOUTTOAOYIOTA ME TN
Bondcia Twv AIoONTAPWY KAl TWV EVEPYOTTOINTWV.

Avo@épeTe TO TTAEOVEKTAHATA TG EQAPHOYRG TWV HIKPOUTTOAOYIGTWY OTO
OUTOKIVNTO YIO TO TTAPOV Kal TO JHEAAOV.

FENIKA

H Baoikni 16€a Asimtoupyiag Twv AOYIKWV
KUKAWMPATWY Kal TwV PIKPOUTTOAOYIOTWV
gival TTOAU aTTAR: TTapIoTAVOUPE pia TTAN-
pogopia e £€va orua, To OTToi0 PTTOPEi va
€XEl MOVO duo TIPEG 0 R 1 Kal 0T OUVEXEID
XPNOIUOTTIOIOUNE NAEKTPOVIKG KUKAWUA-
TA yid va amoBnkeUOOUUE 1 v KAVOUUE
UTTOAOYIOHOUG KalI EVEPYEIEG PE BACN TNV
TTANpoOYopia auTh.

AuT n attAn 16€a éxel eTnpedoel Tn oly-
XpPOovn TEXVOAoyia Kal Tov TPOTTO OKEWNG
NG ouyxpovng (WNAG, YE aTTOTEAEGUA Ol
EQPAPUOYEG TNG VA AVTIKABIOTOUV TTOAAG
TTOPAdOOIOKA MNXAVIKA OUCTAMATO JE
oulyxpova Wnelokd NAEKTPOVIKA CUOTH-
pata. MNa mopddelyua, 0To cUyXPOovo au-
TOKIVNTO Ta VvEQ NAEKTPOVIKA CUCTAMATA
TPOPOdOCiag TOU KAUCIioU £XOUV axedOV
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QVTIKOTOOTACEI TO TTAPAdOTIOKO Jag Kap-
MTTUPOTEP.

5.1.1. ¥neiaxn 0Oewpia
Kxai1i Aoyikd xukAdpata

5.1.1. To Yyn@iIakd ocAPA Kai n
mapdoTaon Tou

Eival og 6Aoug pag yvwoTn atré Tnv EA-
Anvikr) MuBoAoyia n 10Topia Tou Onoéa,
TTOU ETTECTPEPE E TO KAPARI Tou atrd TNV
Kpntn, peta tnv e€éviwan Tou MivwTtau-
pou. Eixe cup@wvnoel Je Tov TTaTEPA TOU
Ayéa, Baolhid Tng ABRvag, TTwg av Ta
TTavid Tou KapapioU PE TO OTTOI0 ETTECTPE-
@g, ATav doTrpa, autd Ba CApAIVE TTWG
0 Onofag eival {wvTtavog, evw av Atav
Maupa, Ba ofuaive TTwg 0 Onaoéag eival
VEKPOG.



AuTo gival iowg éva atrd Ta apxaldTEPA
KwOIKOTTOINUEVA UnvUpaTa aTnv I0Topia
TOU avOpwWTTOU, TTOU PETAdOONKE OE WYn-
@I0KA HOP®R, TTapd TNV TPAYIKA KATAAN-
&n TToU €ixe.

21nv mportacn: “O Onaoéac civar {wvra-
vOg;”, TTou gival pia AoyikA geTaBANTH, TO
AoTTPO XpWwHa TWV TTaviwy onuaive “Nar”,
EVW TO JOUPO XPWHA TWV TTAVIWV GAMAI-
ve “Oxr”.

Otav pia peTaBAnT ptmopEl va TapEl
MOVO BUO TIUEG, AEYETAI YPNE@IAKA META-
BANTA. ' auTéG TIG OUO TIPEG PTTOPOUME
va dwooupe didgopa avtiBeTa ovouaTa,
OTTWG eival: aotrpo / yaupo, vai / oxl, 1
/ 0, owaoTd / AdBog, wnAd / xaunAd, ON
(avoiktd) / OFF (kA€10T0).

ZAMEPQA, PETAEU TWV PNXOAVIKWY Kal TwV
TIPOYPAUMPOTIOTWY  €XEl ETTIKPOTACEI O
PYn@i1okog kwdikag 1/ 0, yia Tnv TTapa-
oTa0N TWV WNIAKWY HETABANTWY. To
TIAEOVEKTNMO QUTAG TNG ETTIAOYAG Eival,
o1l Taupiddel ammoAuTa pe 10 duadikd ouU-

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

oTnua apiBunong, Tmou €xel pévo duo Yn-
¢ia 0 kai 1. Etriong 1OAU dladedopévog
eivar kar o kwdikag ON / OFF, emmeidn Tai-
p1&lel oTig dUO KATAOTACEIG TTOU UTTOPET
va Bpedei évag diakdTTNG ON (avoIKTéG)
ka1 OFF (KA€10TOG).

2TV TEPITITWON TIoU  Mia  PETARANTA
TTaipvel TTEPICTOTEPEG ATTO dUO CUVEXO-
Meveg TIUEG AéyeTal avaAoyik HeTaBAn-
TR, OTTWG €ival yIa TTAPABEIYHA N TIMA TNG
Beppokpaaciag TnG NNXAVAG VOGS AUTOKI-
VIATOU.

2TV TPAEN pag evolagEPEl n UAoTToINoN
NAEKTPIKWY KUKAWUATWY, TTOU Ag€ITOUp-
youUVv JE YN@IOKES JETABANTEG SUO TIHWV.

‘Etol £mrpette va BpeBolv nAEKTPIKA HE-

v€On Ta otroia va €xouv pévo duo KaTa-
OTACEIG, WAOTE VA AVTIOTOIXOUV OTIG dUO
TINEG TNG WN@IOKAG PeTaBANTAG O kai 1.
Mia T€TOolI0 CUPQWVIa 1 KWBIKAG TTapd-
oTO0NG MIOG WNOIOKAG UETARANTAG €ival
QAUTI TTOU XPNOIJOTTOIEI BUO BIAQOPETIKES
TIEG pIag TAoNG (oxnAua 5.2).

NAI

[0)|

Ixfpa 5.1: Eva and to apXaloTepa YneLaKd OHUATA.
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Volts
KQAIKAZX: ZuppwvouUue OTi:
6
° Ortav: 3V < Tdon < 6V onuaivel 1 (uwnAn Tdon, high)
4
3 Ortav: OV < Taon < 1V onpaivel 0 (xaunAn tdon, low)
2
1
0

Zxguo 5.2: Tumikég meplox€C TAONG mou moplotdvouv yneiaxka 1 kot 0.

27N OUVEXEIQ, Ol OIadOXIKEG EVOAAQYEQ
TNG TAONG, TTOU ovouddlovtal Kal oAa,
MTTOpPOUV va petadoBolv péoa amd €va
NAEKTPIKO KAAWDIO KAl PE TOV TPOTTO QUTO
va pag divouv TTANPOQOPIES yia TNV Ka-
TdoTOoOn, TTOU BpiokeTal pio HETABANTA,
OTTWG T1.X. N B€0n Tou OIOKATITN OTO OXN-
pa 5.3.

MapaTnpwvTtag TNV KUPATOPOP® OTO
oxnua 5.3, ocuptrepaivoupe o1 0 SIOKO-
TNGATavoTnB€on 0 (avoIKTOG) uETALU TOU
20u Kl Tou 40U OEUTEPOAETTTOU, YIATI OTNV
£€€000 TOU CUOTAUATOG gixaue Téon 0 V.

5.1.2. To duadikd apiIOunTIKS
ouvoThUA

2TIC KABNUEPIVES HAG TUVAAAAYEG EXOUNE
ouvnBicel va xXPnoIUOTTIOIOUNE TO OEKa-
OIKO apIBuNTIKG oUCTNPA. ZTNV €TTIAOYN
auTnh €xel oUPBAAEl TO yeyovog OTI Ta XE-
pla Pag €xouv OEka OAKTUAA. YTTdpxouv
OuWG Kal GAAa apiBunTIKG cucTAuaTa. To
duadiké apiBunTikd cuoTnua civar £vag
AGAAoG TPOTTOG yia Tnv TTapdoTtacn apib-
pwv. O apIBuds TV Yneiwv, TTou xpen-
oigotrolei  KA&toIio  apiBunTiké cUuoTNUA
AéyeTtal Bdon Tou cuoThuaTog. ‘ETol 10

AIaKOTITNG
Volts
| 11 5
t N
J:I 5V lT 0 ‘E€odog
0 1

Exfua 5.3: Hopddeyua yneLakoly onuatog.
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Mapddeiypa: Metatpotr Tou apiBuol 37 ato duadiké auoTnua

mnAiko utréAoitro
37:2= 18 + 1
18:2= 9 + 0
9:2= 4 + 1
4:2= 2 + 0
2:2= 1 3P 0
1:2= 0 + 1

KGT:\;);;](pf]g e Baon
umohofmwy. S0~ (100101),

Ouadiké ouoTnua £xel Baon Tov apiBuo 2,
ylati xpnoipotroigi pévo 2 yneia, dnAadn
10 0 KO 1O 1.

Mwg PTTOopOUNE OPWG VA TTAPOCTACOUE

évav apiBud Tou dekadikoU CUCTAUATOG

.X. T0 37 010 dUABIKG CoUOTNUA;

e Kdvoupe O1adoxIKEG OIAIPETCEIS TWV
TTNAIKWV TOU apIBuoU e Tov aplBuod 2
Kal KAaTaypA@OoOulE Ta UTTOAOITTa apXi-
{ovTtag a1r’ 1O TEAeUTaiO.

Av KoItdgoupe 10 duadikd apiBPod aTTo Ta
0e€Id TTPOG T APICTEPA, TTAPATNPEOUME
6T 0€ KABe wneio Tou duadikoU apiBuou
QVTIOTOIXEI YIa TIUA TNG B€ong Tou Kai pia
TIUA TNG dUvaung TnG BAoNG PE EKBETN TN
Béon, TTou Aéyetal BApog, OTTwG Oeixvel
Kal O TTaPaKATW TTiVAKOG.

Ti Ba k@voupe Ouwg, av BEAoupe avri-

OTPOPA VA METATPEWPOUPE TO OuAdIKO

ap1Buo6 100101 aTto dekadikd oUCTNUQ;

e TloAAaTTAacidloupe TNV TIPA KAEBe wn-
piou Tou duadIKOU apiBuou e To PBa-
pPOG TOU Kal TTPOCOETOUNE TA HEPIKA
yIvOueva.

Mapdadeiypa: Metarpoty Tou apiBuou
100101 oTo dekadIKO aUATNUA

1x2°+0x24+0x2%+1x22+0x2!
+1x2°=32+0+0+4+1=37

To duadikd cuoTnua PTTopEi AoITTOV va
XpnoiyotroinBei oTa Yn@iokd KUuKAWua-
T, yIOoTi auTtd AEIToupyouv MPE Wn@Iakda
ofpaTa he dUO POVOV TIUEG i XAPAKTA-
peg. KabBe xapaktipag Aéue OTI gival €va
bit. 'ETol o€ éva yn@iakd ocuoTnUa KeEP-
Oifoupe pev oe amAdTnTa, 600V aAPopPd
oTnV UAOTTOIiNON TWV KUKAWUATWY, apou
uAotroloupe éva oguoTnua e duo KaTo-
OTAoEIG, aAAG xavoupe o€ apiBuod dedo-
MéVwyY, a@oU Ta dedouéva Pag TTapioTa-
VOVTQI JE TTEPICOOTEPO YNPia TO KaBEva.
‘Eva ouvoho a1 8 bits Ta otroia Acitoup-
youv wg opdda Aéyetal kai byte. OAa Ta

Bapog | 25=32 24=16 23=8 22=4 21=2 20=1
RIS 5 4 2 1 0
0éong
U] 1 0 1 0 1
yneiou
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oedopéva o€ €va oUoTNPA apoU UETOTPA-
TToUV O€ WYn@IOKA Hoper|, EI0ayovTal OoTn
Hovada eTTeEEPYOiag TOU CUCTAUATOG E
TN HOPYN £VOG 1) TTEPICCOTEPWY bytes, dn-
Aadn TToAAwv bits oTn ogipd, TTou BewpouU-
VTl OJWG Kal AEITOupyouV wg oudda.

Me Tov TPpOTTO QUTO dnuIoupyouUVTal aTé-
AelwTeg oe1pég | aAAIWG akoAouBicg atro
bits 0 kal 1, TToU €xouv AOYIKEG OXEOEIG
METaEU TOUG. MW uTTopEl dPWG éva oU-
oTnua va diaxeipiCeTal Kal va eTTegepyd-
CeTal éva 1000 peydAo apiBud ammoé bits
0/1, TTOU TTPOKUTITOUV ATIO Tn OUADIKNA
METATPOTTH;

To mpoBAnua auré avripysTwrriferal ue

duo 1pémoug:

® ME TIG MEYAAEG TaXUTNTEG avAyvwong
Kal ETTECEPYATIAg TWV WNPIOKWY ded0-
MEVWYV, TTOU avaTrTUGoOoUV Ta oUYXPOo-
va ynolokd cuoThuaTa.

e ue TN Xpron GAAwv apiBunTiKwy ou-
OTNUATWY Kal KWOIKWV o€ evOIAueca
oTadla TNG emegepyaaiag Twv OeOouE-
VWV.

ExkTé¢ ammd 10 Oe€KOBIKO Kal TO dUADBIKO

ouoTnua apiBuwy, UTTAPXOUV Kal GAAa

oucoThAPOTa apibunong, OTwWG T.X. TO

OKTadIKO auoTnua pe Baon 10 8, TO O¢-

Kaegadikd ouoTnua Pe BAan 1o 16 K.ATT.

Oco peyaAlTepn eival n Baon evog ou-

oTAaTog 1600 TIo UKOAN eival n Tapd-

oTaon Tou apiBuou, yiati xpeidlovtal Al-

YOTEPOI XOAPAKTAPES YIO va EKOPATOUUE

TOV id10 apIBuo:

mX. (15),, = (1111),= (F),,

5.1.3. Aoyikég MUAEG Kal GAye-

Bpa Boole

MNa va ouvdudooupe dIdQopeg TTANPOYo-
piEg, TTOU TTAIPVOUNE O€ WNOIOKA HOP®H
amoé Ta wnolokd onuara, ival amapai-
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TATO va PTTOPOUPE VA KAVOUME AoyIKoUG
ouvouaopoUg 1 TPAEEIS JE Ta OAUATA
auTd.

2¢€ TTépa TTOAAG NAEKTPIKA KUKAWPATA JE
auTopaTIOMOUG, TTou Ba CUVAVTACOUWE
OTO auToKivnTo, Ba doupe OTI, evw gival
€UKOAO va Ta TreEpIypdyoulE Ye Adyia, €i-
val TTOAU SUOKOAO va T UAOTTOIOOULE,
av dev EEpoupe Tov KaTAAANAo TpéTTO. lNa
TTapAdelypa, AEUE OTI yIa va avAYOUE Ta
MEoaia @WTa OTO AuToKivnTO, TTPETTEI Vd
YUpioOUpE TO KAEIDI TOU QUTOKIVITOU OTN
Béon “ON” kai akéua va yupioouue TO
OIOKOTTITN TIMOVIOU TWV QUWTWV OTn B€on
"Meaaia pwra”.

lw¢ uAorroisitar duws 10 OXEGIO LAC
auTo;

Na 10 okoTrd aUTO OPICTNKE N €vvold TNG
Aoyikig TTpéTAONG.

210 TTap&delyud pag n Aoyikf TTpdTOon
gival: “Ta peoaia @gwra ToU AUTOKIVATOU
givar avaupéva”, Tote eival Aoittév pia
TpoTACN AOYIKN;

Mia mpéTaon eival Aoyikn, av ptro-
poUlE va TNV ATTOVTHOOUUE HOVOAE-
KTIKG pe Tnv apxni: NAI (1) 4 OXI (0).

To BUOKOAGTEPO WG TTPORANPA gival va
ouvOUAOOUE AOYIKEG TTPOTACEIG, dNAQdNA
va Kavoupe Aoyikég rpdgeig. O1 Aoyikég
TPAageIg dev yivovTal OTTWG OTa Habnuarti-
KA, 0AAG 1O0XUEl YI' QUTEG pIa DIOPOPETIKN
aAyeBpa, mou Afyetar dAyefpa Boole
ato 1o ovoua Tou AyyAou G. Boole.

MNa va ammavrioouue otn Aoyikn TpoTa-
on: “Ta yeoaia QWTa TOU QUTOKIVATOU E&i-
val avauuéva”, XxpnoIJoTToIoUE TO TTApa-
KATW KUKAWUA.
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Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

Y/.

MrraTapia = F
AIOKOTTTNG AlokoTrTg
= KAEIBI00 TiHovioU Ta peoaia
I QUTOKIVATOU pEOAiWY QWTWV QuwTa gival
- = avapuéva

Zxnpa 5.4: Xpnon KUKAOUQTOC Yyl audvinon AOyLKNG HpOTAOnG.

AT6 TO KUKAWMPG QUTO CUUTTEPQIVOUE
ot “Ta uyeoaia @wra ToU AQUTOKIVATOU &i-
var avayuéva = F”, étav “O &1ak41rThS Tou
KAEIBIOU TOU AUTOKIVATOU €ival KAEIOTOS =
X” kai Tautéxpova “O dIakdTTTNGS TIOVIOU
TWV UETAiWV QWTWYV ivar KAEIOTOS = Y”.
>uvduddloupe €101 dUO AOYIKEG TTPOTACEIG
yIO VO OTTAVTACGOUNE O€ JIa TPITN AOYIKN
TTPOTACN. ZTNV CUYKEKPIYEVN AUTH TTEPI-
TITWoN YPAPOUE:

F = X e Y kain mpdén AéyeTal Aoyikog
TToAAATTAACI00HOG ) Aoyikd AND.

H dAyeBpa Boole utropei va e@apuooTei
oe 6Aa Ta oTolxeia, TTou PTTopEi va Bpe-
Bouv o¢ duo KataoTdoelg, OTTWG €ival N
ETTAQN €VOG JIAKOTITN (AVOIKTH / KAEIOTR)
1 n utrapén taong (0 V / 5 V), dpa epap-
pOleTal o€ OAa Ta wnolaka onuara. MNa
TNV KOAUTEPN TTapakoAouBnaon Twv Aoyi-
KWV TTPALewv TTPOTABNKE N CUPTTANPW-

on Kai evog Trivaka aAABegiag.

Mivakag aAnBelag cival évag Tiva-
KOG TTou OEixXVEl TIG TINEG, TTOU WTTO-
pei va Tapel KA eTTi EPOUG AOVIKN
TTPOTOCN KOl O OUVOUACUOG TOUG.

O1 omroudaidTEPEG AOYIKEG TTPAEEIG, TTOU yivovTal Je TNV dAyeBpa Boole @aivovTtal oToug

TTAPOKATW TTIVAKEG:

1. AOINKOZ MOAAATINAZIAZMOZ 'H AOTIKO KAI (AND)

X = 0O diokomTng X gival KAEIOTOG.
NOYIKEG TTPOTACEIG Y = O diokomTng Y eival KAEIOTOG.
F = H Auyxvia F givail avaupévn.
= e Mivakag aAfBgiag
Mpdtaon X Mpdétaon Y Mpétaon F
5V OXI OXI OXI
X Y F OXIl NAI OXI
AIQYpPAPPa SIAKOTITWV NAI ()4 OXI
NAI NAI NAI
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2. NOT'IKH NMPOZGEZH "H AOIIKO 'H (OR)

O d10KOTITNG X €ival KAEIOTOG.
O d10KOTITNG Y €ival KAEIOTOG.
H Auyvia F eival avappévn.

X =
NOYIKEG TTPOTAOEIG Y =
F =
F=X+Y
5V X

Y
Aldypappa SI0KOTITWY

Mivakag aAnBeiag
Mpotaon X Mpotaon Y Mpotaon F
OXI OXIl OXIl
OXI NAI NAI
NAI OXIl NAI
NAI NAI NAI

3. NOIN'KH APNHZH "H AOIKO OXI (NOT)

O d1aKOTITNG X €ival KAEIOTAG.

NOYIKEG TTPOTATEIG

M X[ X
1l

O d1aKOTITNG X €ival avolkTog (Guluyng Tou X)
H Auyvia F eival avappévn.

Mivakag aARBgiag

F=X Mpétaon X Mpoétaon F
sy X oxXi NAI
F
Aidypappa SI0KOTITWY NAI OXl

‘OAgg o1 hoyikEG TTPAEEIG TTOPOUV VA UNO-
TT0INB0UV PE CUPPATIKA CUCTAPATA (PEAE)
aAAG Kal ge wnolokd KUKAwPaATa, TTou €i-
val yvwoTd wg Aoyikég TTUAeg, €TTEIdN
A€ITOUPYIKG poldldouv oav va avoiyouv
Kal KAgivouv kdatrolo Trépacpua. O1 Aoyi-
KEG TTUAEG €ival NAEKTPOVIKG €EapTrAuaTa
Tou Oivouv €££0d0, povov Otav eTTaAn-
BevovTal OAEG Ol GUVONKEG TWV €1I000WV
TOUG TIOU TIEPIYPA@OVTAI OTOV TTiVOKQ
aAnBelag PTTOPOUV VA KOTAOKEUOOTOUV
ME €€apTAPATA, TTOU YVWPICOUE OTO TPITO
KepaAaio, dnAadr di6doug, TpavlioTop N
va Bpebolv ouvduacouéveg o€ ONOKAN-
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pwHEVa KUKAwpaTta éxoviag dUo i Kal
TTEPIOOOTEPES €I00O0UG, avaAoya HE TIG
ATTAITACEIG JAG. 2TO NAEKTPIKA diaypau-
paTa ouvavTape TIG AOYIKEG TTUAEG PE TA
oUuBoAq, TTOU QaivovTal OTO TTOPAKATW
oxAua 5.5.

H Aoyiknl TTOAN NOT Aéyetal kal TTUAN
AvaoTPOPNG, YIaTi £€xe€l TNV 1816TNTA VA
avTIoTPEPElI KABE €ic0do TTOU TNG Oivou-
pe. 'ETol av g dwooupe gicodo 0, Ba
pag dwoel £€000 1, evw avTtiBeTa av Tng
dwooupe €icodo 1, Ba pag dwaoel £60do
0.
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F=X-Y
Noyikr) TTUAn AND

Aoyikr TTUAn OR

F=X+Y F=X
Noyikr) TTUAN NOT

21ov TapokdTw Tivaka 5.1  @aiveTal
Mia oUyKpIon TWwV QUTOMOTIOUWY, TTOU
uAoTroloUvTal PE CUPBATIKA CUOTHAPATO
(PEAE) Kal pE AOYIKEG TTUAEG, ATTO TTAEU-
PAg dIAQOoPWYV XOPAKTNPIOTIKWV.

5.1.4. ZuvduaoTiKd Aovika
KUKAwpara

O1 Baoikég Aoyikég TTUAeg AND, OR «kai
NOT, 1Tou yvwpicape oTnv TTponyoUuevn
TTapAypa@o, atmroTeAOUV TIG OTOIXEIWDOEIG
WNOQIOKEG PMOVABEG TWV AOYIKWYV KUKAW-
MATWV. ZTIG TTEPIOCOTEPEG OPWG TTPOKTI-

Zxfiua 5.5: SouBoia AoylkdOV mUAGV.

KEG EQAPUOYEG TTOU OUVAVTAUE OTO QUTO-
KivnTo, UTTAPYXOUV TTEPICTOTEPEG ATTO BUO
AOYIKEG TTPOTACEIG TTOU TTPETTEI VO OUVOU-
aoTouv, TTPOKEINEVOU VO TTAPOUME Mia n
TTEPIOOOTEPES ATTOPATEIG.

MNa mapdadeiypa, €0Tw OTI BEAoupEe va
oxedldooupe €va atrAd cUuoThua ouva-
YEPUOU oTO TPiBUPO auTOKiVNTO PAG, TTOU
va AEITOUpYEi JE TNV akOAouBn AoyIKn:

“Av avoiéel karroia aTro TIS TPEIS TTOPTES TOU
QUTOKIVATOU, XWpPIC va Xpnaiuorroinbei to
€I0IKO uayvntiko kAgidi (immobilizer), 1071e
va evepyorroinbei n ogipiva ouvayepuou
TOU QUTOKIVATOU”,

MINAKAZ 5.1: ZYIT'KPIZH ZYMBATIKQN
KAI YHDPIAKOQN KYKAQMATON

XapakTnpIoTIKO

2upBaTikd cuaThpaTa

Yneiakd cuoTiuata

(pEAE) (AoyIKEG TTUAEG)
duoiké péyebog MeydAo MoAU pikpd
Tay0TnTa Asiroupyiag Mikpn [MoAU peydAn
EykatrdoTtaon Xpovofopa ATTAR
oG YOIy Ox i
Emidpacn Bopufwv Kayia Métpia
ETriredo TexvoAoyiag XaunAo YwnAd
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TNV TTEPITITWON AUTH O AOYIKEG TTPOTA-

o€Ig Tou oxedlaopou eival:

X = To ytoutédv Tng TTOPTAG 0dNyou ei-
val KAEIoTO (TTOPTA AVOIKTH).

Y = To pmoutdv Tng TépTag ouvodnyou
gival KAEIOTO (TTOPTA AVOIKTH).

Z = To ytoutdv TnG Tow TTOPTAG Eival
KAEIOTO (TTOPTA AVOIKTH).

W= O dI1akOTITNG Tou €I0IKOU payvnTI-
KOU KA€IBIOU gival KAEIOTOG.
(xpnoiyoTroindnke 1o €I0IKO Payvn-
TIKO KAEION).

w = O JIOKOTITNG Tou €IBIKOU PayvnTi-
KOU KA€IBIOU gival avoIKTOG.

(6ev xpnoiyotroIndnke 1o €181k6 pa-
YVNTIKO KAEIDI aAAG avTIKAEiSI).

F = EvepyoTtroigital n ogipriva ouvayep-
pou.

Av XpnoliyoTToloucaue CUUBATIKY TEXVO-

Aoyia yia va UAOTTOIOOUNE TO KUKAWMO

auTo, Ba gixaue 10 €€AG dIdypaupa dlaKo-

TITWV TTOU QPAiVETAI OTO TTAPAKATW OXN M

5.6.

MT1TopoUpe OPWG va UAOTTOINOOUNE TO

KUKAWPa auTd XPNOIYOTTOIWVTOG AoyI-

KEG TTUAEG KAl OUYKEKPIPEVO HIO AOYIKK

TUAN OR pe duvatdtnta emmegepyaaiog

TPIWV AOYIKWV TTPpOTACEWV X, Y, Z Kal JIa

Aoyikip TTUAN NOT o¢ ouvduaopod pe pia
Aoyikn TTUAn AND, 6TTwg @aiveTal 0TO TTA-
PAKATW oXApa 5.7.

To Aoyiké autd KUKAwA, TTOU UAOTTOIN-
OapE ouvOUALOVTAG TIG TEGOEPIG AOYIKEG
mpotdaoeig X, Y, Z kai W, Aéyetal ouvdu-
OOTIKO.

ZuvduaoTIKO AfyeTal TO AoyiKO KU-
KAWWQ, TTou ouvBUAlel TTOANEG Aoyi-
KEG TTPOTACEIG VIO VA Yag dwael TNV
€OUUNTA AOYIKN atrépaon.

O1 petapAnTég TTOU TTAPIOTAVOUV TIG AO-
YIKEG TTPOTACEIG TTOU OUVOUALOUUE Afyo-
vTal €i00d01, EVW Ol EVEPYEIEG, TTOU Yivo-
VTal aTTO TNV UAOTTOINON TWV ATTOQACEWV
TTou Traipvoupe, Aéyovtal €§odol. Otav
oxedlddoupe  TTONUTTAOKO  OUVOUOOTIKA
KUKAWPATA, OKOTTOG pag €ival va TreTu-
XOUME TO €TMOUUNTO QTTOTEAECUA HE TOV
ENAXIOTO APIOUO TTUAWV.

270 EUTTOPIO UTTAPXOUV ETOINA OAOKANPW-
MEVA KUKAWMOTA, TTOU TTEPIEXOUV aTTAOUG
1 Kal TTOAUTTAOKOUG Ouvduaououg atrd
BaoikéG AOYIKEG TTUAEG. ZTTOUBAIOTEPEG
OouvOUOOTIKEG TTUAEG €ival oI TTUAEG:

X
12v
W
Y
n
z F

H ogipfiva ocuvayeppou F gvepyo-
TrolgiTal évo av avoigel pia aTmd
TIG TPEIG TTOPTEG X, Y KaI Z, XWpig
va xpnoiyotroindei 1o e1dIKO pa-
yvnTIKO KAEISi W TOU QUTOKIVATOU.

Zxfua 5.6: XovOeto Sidypauua ouvayepuou HE OLAKOOTEC.
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[
X
Y
z
MoAn OR
EIZOAOI
w
W
MoAn NOT

MO0An AND EZO0AOZ

Zxfipa 5.7: JGvOet1o SLAypouua ouvayepuUoU UE AOYLKEQ HUAEC.

NAND (ocuvduaouoég 1ng mUAng NOT kai
NG TTUANG AND),

NOR (ouvduaouoég tng mUAng NOT kai
NG TTUANG OR) Kai
XOR (atmokAeioTik6 OR, TTOU XpPNOI-

MoTrolgiTal yia oUykpion &edoué-
VWV).

5.1.5. AkoAouBi1akd AoyiKa
KUKAwpara

H kupiéTepn Asitoupyia evog Aoyikou Ku-
KAWWPOTOG YE OUVOUAOTIKR AOYIKK) €ival va
TTaipvel aTToQAacelg, £€eTAdOVTag TIG KATA-
OTACEIG TWV EI00OWV €KEIVN TN XPOVIKN
oTIyun. 'Eva T€T0I0 OUCTNUA ETTOUEVWG
Oev EXEl PVAUN. YTTAPYXOUV OPWG TTOAAEG
EVEPYEIEG, TTOU YivovTal o€ éva ouoThua
KOl TTPETTEI VA KATAYPAPOUV, YIOTi Ol JEA-
AOVTIKEG ATTOQACEIG €£EaPTWVTAI OTTO TN
YVWOn auTA Tou TTapeABOVTOG.

MNa mapddelyya, O UTTOAOYIOTAG TTOU
eAEyXEl TOV KIVNTAPO €vOG OUYXPOVOU
auTokiviTou, TIPETTEl va  Buudtal  av
E€XOUME €veEPYOTTOINOEl OTO TTAPEABOV
(OeuTepOAETITA | AKOPO KOl PEPES TTPIV)
TO SIAKOTITN ToU KAIaTIopoU A/C. H TTAn-

pogopia auTh gival atrapaitnTn o€ yeANO-
VTIKI] EVEPYEIQ ETTITAXUVONG TOU QUTOKIVI-
TOU, €TTEION TO KAIMATIOTIKG Bewpeital éva
I0XUPO QOPTIO TTOU ATTOPPOPA EVEPYEIQ
aTtroé Tov KivnTrApa.

AuTA n Kataypa@n Kal ammodrikeuon TTAN-
POPOPIWYV VIO EVEPYEIEG TOU TTAPEABOVTOG
yiveTal pe KukAwpata, Tou AéyovTtal aKo-
AouBiakd.

AkoAouB10k6 Aéyetal TO AOYIKO KU-
KAWUQ, TTOU EXEI JVAMN.

KUpio oToixeio o€ éva akoAouBiakd Ku-
KAwpa gival To @AITT @AoTT. To QAITT QAOTT
eival éva KUKAwpa Tou aAAGlel katdoTa-
on, 6nAadn n €¢odo¢ Tou atrd 1 yiveral
0 ) avTIoTpOPWG, pévov otav dexBei Eva
véo TTaAUS TAONG. 2TN CuvEXEla diaTnpei
TNV Kataotaon auth (dnAadry Bupdral),
MEXP!I va OexBei Tov €TTOPEVO TTAAUS TA-
ong. ‘Etol Aeiroupyei cav atTAn povada
MVAMNG. Oa PtmopolcauE va TTOPOMOI-
dooupe TO QNITT QAOTT PE €va PNXaVIKO
BIakKOTITN TTou dev aAAGlel B€on, av dev
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del KATToI0G va “TTaTroel” ue To XEPI TOU
TO OIOKOTITN.

270 TTAPAKATW oxAua 5.8 @aiveral o Tri-
vakag aAnBeiag Tou atrAol RS @AITT Aot
Kal To AoyIko cUpBoAo Tou RS @AItT gAotr
ME POAOL.

MapaTtnpouue 611 To RS QAITT QAOTT €Xel
Ouo BaacIkéG €10600uUG, TNV €i00d0 S (Set
= 1oTroBeTW) KAl TNV €i0000 R (Reset =
ETTAVAPEPW) Kal duo €EGOOUG, TNV KO-
VOVIKN £€€000 Q Kal TN CUUTTANPWHMATIKN
£€000 (_2 TTou €ival TavTa avTiBeTeg i
oupTTANpwuaTikég. H kavovik €£odog
Q yivetal 1, 6tav n cicodog S OexOei
éva Onua TAoNG KAl 0Tn CUVEXEI TTO-
POMEVEI OTNV KATAOTAON QUTH, aKOudA
Kal av amopokpuvlei 1o onfua Tdong
atmd Tnv S. AvtiBeta n €€0dog Q vyivetal
0, 6tav n ticodog R dexBei éva oAua
TAoNG KAl OTN OUVEXEID TTAPAUEVEl OTNV
katdotaon auth. H dpdon Tng diadoxi-
KAG TOTTOB£TNONG (Sset) kal eTTava@opdag
(reset) Tng €€6dou Q poidlel ye T Acl-

Toupyia €vOg PETaywyIKOU BIAKOTITN Kal
AEyETQI METAYWYA.

Emeidry To RS oAimm @Aotr “kAeidwver’
UoTepa aTTd KABe peTaywyr AEyeTal Kal
pavooAwTAG RS. TMpakTikd 10 RS QAT
@AOTT KaTaOKEUALETAI UE BUO AOYIKEG TTU-
Aeg NAND.

To Baoikd RS @AITT @AoT1T ptropei va dia-
B£TEl Kal pia TTPO0BeTn €icodo poAoyiou
(clock) Tnv CLK. Z1nVv gicodo auth epap-
MOCZeTal €vag TETPAYWVIKOG TTAAUOG, On-
Aadr opoldpopea evaAdacooueva 0 Kai
1. O TaApdg autdg AéyeTal poAdI Kal EXEI
OKOTTO va ouyxpovidel Tn Asitoupyia Tou
QNITT @AOTT pe Tn Aeiroupyia GAAwWV Aoyi-
KWV KUKAWMATWV.

Ymdpyouv TTOAAG SIAQOPETIKA €idn QAITT
@AOTT TTOU €KTEAOUV OUCKOAEG £pYOTieg
atmmoBnkeuong, METAPOPAG Kal €TTECEP-
yooiag dedopévwy, OTTwG eival Ta QAITT
@Aotr D, JK kai T. To @At @AoTT D yia 1Ta-
padelyya kaBuoTepei TNV avayvwaon Tng
€€6dou Q katd £va TTaAPd Tou poAoyiou.

RS @AITT @AOTT g pOAOI

EIZOAOI E=0AOI
Mivakag aAnBeiag Tou ammAou RS
S Q @AITT @AoTr
Set Kavoviki s R Q Q
0 0 Kappia
CLK pETABOAR
PoAoi 0 1 0 1
_ 1 0 1 0
R Q . 1 1 ATTpOoCdIOPIcTN
Reset SUPTTANPWHATIKN KardoTaon

Zxfipa 5.8: Noyiké ouuBoAo tou RS @Aim pAom pe poAdl Kol mivaxkag oAn-
Oelagc TOU amAoU RS @Aim pAom xwplg poAdL.
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5. 2. Kevtpikii povdda
eAéyxou
(p1xkpoUnoAoy1otTig)

5.2.1. H sicaywyn
HIKPOUTTOAOYIOTWYV OTA
auToKivnTa

AT Tnv €mOXf TNG £PeUPEONG TWV OU-
TOKIVATWY PE PNXOVEG ECWTEPIKAG KaAU-
ongG, ol 0dnyoi evdiagpépovTav Kupiwg yia
TNV 1I0XU Kal TIG AVEOEIG, TTOU PTTOpOoUCE
VA TOUG TTPOCQPEPEI £VA AUTOKIVNTO GTNV
odnynon. 'ETol Ta TpWTa autoKivnTa TTOU
oxedlaoTnkav, ATav peyaia, Bapid, Ue Te-
paoTIEG Pnxavég. Ta @Bnvd kavoiya Kai
n PETpia putravon Tou TrePIBAAAOVTOG
MEXPI Ta p€oa TnG dekaeTiog Tou ‘70 dev
gixav dwael epeBiopaTa yia OIKovopia NG
KATavaAwong Kauoiyou Kal €AeyXo TNG
pUTTaVONG, TTOU TTPOKAAELITAI ATTO TG KAU-
CaépIa TWV AQUTOKIVITWV.

H kpion Tou TeTpeAaiou 10 1975 avénoe
OpauaTIKA TNV TIMA Twv Kauoipwy. Ma-
PAAANAQ, o1 peTprioelig ato TTEPIBAAAOV
yia dnAnTnpIiwdn TTPoidvTa atrd Tn oUv-
Beon Kal TNV KAKM KaUGn TwV KAUGidwyv
€deiEav oofapr avg¢non Twv ETITEOWV
MOAUvVONG, KUpiwg OTIG TTOAEIG KAl O€ GA-

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

AEG TTEPIOXEG HE aufnuévn KukAogopia
QUTOKIVATWY. H TTUKVA KukKAo@popia oxn-
MATWV avédelEe To coBapd TTPORANUA TNG
ao@aAglag aTnyv odrynaon.

MNa va avTigeTwTrioouv autd Ta TTPORAR-
jaTa oI KUBEPVACEIG TWV BIOUNXAVIKWY
XWPWV uloBEéTnoav Kalvoupylia VouoBe-
gia yla Tnv olkovouia oTa Kaduolua, Ta
EMTEdA TNG EKTTOUTTAG KAUCAEPiWY Kal
TNV ac@aAeia Tng odrnynong. O1 kata-
OKEUOOTEG QUTOKIVATWY ETTPETTE TTAEOV
va oxediadouv Ta véa auTtokivnta AauBd-
VOVTOG UTTOWN Toug TTéVTE BaAcikoUg TTa-
PAYOVTEG:

e |oxug ToU KIVNTApPOQ.

e Avéoeig Kal agloTrioTia oTnv 0dRynan.
ETTitreda eKTTOUTIAG KAUOAEPIWV.

* Oikovopia kauaiyou.

e Ao@dAeia KaTd TNV 0drynan.

21NV apxn 666nkav pePovwuéveg AUCEIG
oe didgopa TTpoBAAuara. To €rog 1978
TOTTOBETABNKAY, VIa TrapddeIyua, Ka-
TAAUTEG O€ TTOAAG QuTOKivNTA PE OKOTTO
va PEIWOBEN N EKTTOUTTH Kauoagpiwyv aAAd
TOTE £YIVE QAVEPN N ETTITITWON TOUG OTNV
10X0 Tou KivnTApa. To TTpéBANua ATav Te-
Aik@ TTOAU dUoKoAO va AuBei aTo 0UVOAS
TOU, yiaTi £TTpeTTE va An@BoUv TauTodxpo-
va uttéywn TTapa TToAAoi TTapdyovTeg, TToU
emdpoucav o é€vag TTavw oTov AAAO.

Zxiua 5.9: Avtoki{vnta maAidg kKol vEéag TEXVOAOylAcg.
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2TIG TTEPITITWOEIG, TTOU N AgIToupyia evog
OUCTHPOTOG ATTAITEI TNV TAUTOXPOVN TTa-
pakoAouBnon TrepicooTEPWY aTTd 5 pe-
TABANTWYV, oUTE O AVOPWTTIVOG EYKEPAAOG
€xel TN duvarotnta va dlatnprnoel Tov
€Aeyxo Tou ouaTuaTog. ‘Eyive emouévwg
atré TNV apxr avtiAnTto, o1 1o TTPORAN-
pa Ba AuvoTtav, govo av évag HIKpoUTro-
AoyioTAg TapakoAouBoloe Tn dlapKn
aAAayA TwV PETABANTWY TOU GUCTAUATOG
Kol ETTaIpve TIG KAAUTEPEG QTTOPAOCEIG.
‘ETol dpxioe n €TTOXN TWV QUTOKIVATWV
véag TEXVOAoOYiag.

5.2.2. O p6Aog kai n doun Tou
HIKPOUTTOAOYIOTH

O pIkpoUTTOAOYIOTAG €ival Baolkd évag
MIKPOG UTTOAOYIOTAG XWPIG TTEPITTEG AEIl-
Toupyieg kal duvatdétnteg. H oyediaon
TOU VYiVETQI UE KPITHPIO TIG GUYKEKPIPEVES
avaykeg Tou Ba efuttnpetrioel. Mg Tov
TPOTTO AUTO, N KATAOKEUN TOU €ival TTOAU
OIKOVOUIKA €VW TOUTOXPOVO TTOPAMEVEI
agIOTTIOTO KAl EUENIKTO £pyaAgio.

Mola gival 6pwg N SOUAEId TOU PIKPOUTTO-
AoyioTn;

‘Evag piIkpoUTToAoyioThG eAEyxel éva
ouoTnua, dnAadr dEXETAl TTANPOPO-
pieg amod 10 oUOTNUA, TIG ETTECEPYA-
CeTal, TTaipvel OTTOQPACEIS UE OUYKE-
KPIMEVO Kal Aoyikd TPOTTO KOl OTn
ouvéxela Oivel EVTOAEG yia va yivouv
KAaTAAANAEG evEPYEIEG KAl DPATEIG.

ETreid o YIKpoUTTOAOYIOTAG €AEYXEI OU-
VOAIKG éva oUOTNPA, AEYETOI KAl KEVTPI-
Kl povada gAéyxou (ECU, Electronic
Control Unit). MoAU guyva Opwg avagé-
pETaI Kal gav “eyKEQPAAOG”, €TTEION N A€l-
Toupyia Tou poIddel Je TN AeIToupyia Tou
avlpwTTIVOU eyKEPAAOU.

88 W

‘Evag pikpoUTtroAoyiothg (oxnua 5.10),
atroteAeital améd didgopa TuRPaTa. Eel-
0N Opwg gival KAEIOTH povada pe duvatd-
TNTA €EWTEPIKAG OUVOEDNG, OTAV BEV Agl-
Toupyei cwaTd dev €MIBIOPBWVETAI OAAG
ouvnBwg avtikaBiotatal. Ta KupldTEPA
MEpN €VOG UIKPOUTTOAOYIOTH, OTTWG @ai-
VETAI Kal 0To oxNua 5.11, eival Ta €€NG:

H «kevipikrp povada emegepyaoiag

(CPUL)

e O1 didgopeg pvAueg (RAM, KAM,
ROM, PROM).

e To ouoTtnua €106dwv | €€6dwv (I 1 O)
TTANPOPOPIWV.

e H povdada Ttpogodoaiag (Tpo@odorTi-
KO).

Zxfiua 5.10: Efwteplkn -
EOWTEP LKL EUPAV L O KEVIPLKIG
uovadac e€AéyXoU QUTOK(IVATOU.



Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

MNHMEZX

XYXTHMAI/O

TPO®OAOTIKO

EZ0AOI

Exfua 5.11: Avdypouua Baocikng Soung ULKPOUIOAOYLOTH.

5.2.3. Kevrpikn povada
eNeEPYATiag Kl HVAHES

H kevipikl povdda eme§epyaoiag

(CPU, Central Processing Unit) eivai n

KapdI& TOu WIKPOUTTOAOYIOTH, VIOTI EAEY-

XEl TN PON TWV TTANPOYOPIWV TToU dia-

KivoUuvTal ¢’ autdv. H kevTpiki povada

emmegepyaoiag armoteAeital ammd duo KUpI-

€G AEITOUPYIKEG HOVADEG.

AuTEG gival:

e Hpovada eAéyyou (Control Unit), TTou
EvepyoTTOIEl KaI guvToviCel Ta didgopa
TUAMATA TOU PIKPOUTTOAOYIOTH Kal,

e H apiBunTikf / Aoyikj povada (ALU,
Arithmetic / Logic Unit), Trou ere€epya-
CeTal T OedOMEVA Kal EKTEAEI ONEG TIG
apIBuUNTIKEG Kal AOYIKEG TTPAEEIS TTOU
ATTAITOUVTAI.

‘Evag

O18uo auTég AEITOUPYIKEG HOVADEG UTTOPET
va gival aveEdptnteg. Av Opwg gival Kata-
OKeUaopéveg padi oo id10 OAOKANpwWPEVO
KUKAWMQ, TOTE N KEVTPIKA Jovada AéyeTal
MIKpOETTEEEPYOOTAG  (microprocessor).
To 10 onuavTIKO XOPAKTNPIOTIKO TOU MI-
KPOETTEEEPYOOTH EKTOG ATTO TN MIKPOOKO-
TTIKI) KOTOOKEUR TOU €ival n HeyaAn Tayuo-
TNTA ETTEEEPYATIOG TwV TTANPOoPopIwV. Ol
TTEPIOOOTEPES ATTOPACEIG TTAipvOvVTal aTTO
TO MIKPOETTEEEPYAOTH OE XPOVO PEKOP, MI-
KPOTEPO Kal atrd T0 éva XINooTé Tou Seu-
TEPOAETTTOU.

MIKPOETTEEEPYOOTNG  XPEIGleTal
TTOAAEG TTANpOQOpieg yia va douAéwel. Ol
TANpoopieg autég apopoulv Ta dedo-
Méva atod TIG €£10600UG Kal £¢0BOUG, TTOU
dIapKwG aAAadouv, aAAG kal oTaBePEG
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odnyi&g yia TO TTWG TTPETTEI VO ETTECEPY Q-
oTei Ta dedopéva autd, dnAhadr) odnyieg
TTOU va Tou Aéve TI va KAVEl Kal TTWG VA
TO KAVEI.

OAeg autég o1 TAnpogopieg BpiokovTal
o€ PJovadeg atmobrikeuong, TTou Aéyovral
HVAuEG. O1 pvrueg atroteAouvtal atmod
aAucideG QANITT GAOTT Kal AEITOUpyoUV WE
WYnoeIoKd onuarta. Xtnv mpagn £xXouv Tn
HOpP®  OAOKANPWHEVWY  KUKAWUATWY
(chips), 6TTwG @aiveTal 01O dITTAAVO OXN)-
pa 5.12 kai dlakpivovTtal g dUo POTIKEG
KOTNyopieg, avaAoya pe TIG 1I810TNTEG Kal
TIG A&ITOUPYiEG TOUG.

H pvApn Ttuxaiog tmpooméAaong
(RAM, Random Access Memory)
pTTopEl va ypdoetal, va dlaBadetal
Kal OTN CUVEXEIQ va dlaypd@ETal aTrd
TOV pIKpoeTTeEepyaaTr]. Ekei ytmopei o
MIKPOETTEEEPYOOTHG VA YPAWEl TTPO-
XEIPA TA ATTOTEAEOPATA TWV EVOIANE-
OWV UTTOAOYIOPWY TOU 1] Ta dedopEVA
ato TIG €100600UG KAl apyoTEPA VA TA
dlaBdaael kal va Ta diaypdyel, dnAadn)
va 10 OBACEL.

OAa 1a dedopéva Tng RAM ofrjvouv oTav
oBnael o KivnTAPAGg Tou auTtokivrTou. Mia
mapaAAdayn Tng RAM gival n yvAun Tou
Siatnpeital Jwvravh (KAM, Keep-Alive
Memory). H pvAun auth TpogodoTeital
atreuBeiag aTmmé Tn PITaTapia Kar Aeiroup-

Zxfipa 5.12: Chips pvAiunc.
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Yei, 6étav dloKOTTEI N AsITOupyia TOU KIvn-
TAPQ TT.X. OTIG TTEPITITWOEIG TWV CUVAYEP-
MWV, Tou immobilizer K.ATT.

H pvAun povo yia avdyvwon
(ROM, Read Only Memory) utropei
va OlaBacTei poévo amd TO MPIKPOE-
me€epyaaTr). Exei ptmopei o pikpo-
emmegepyaoTic va Olafdoel TTOAAEG
TTANpoYopieg, TTou “Eypawe” o Kata-
OKEUOOTAG TOU QUTOKIVATOU HPE POVI-
MO TPOTTO, XWPIG OPWG va PTToPEi va
TIG GAAGEE.

Ta dedopéva tng ROM utropei va eivai:
BaaIKEG TTANPOYOPIES yIa TN PNXAVH TOU
QUTOKIVATOU TT.X. QPIBUOG KUAIVOpWY,
O1apopoI TTivakeG Pe dedopéva TT.X. TTi-
VOKEG | XAPTEG PE TIG avaloyieg aépa /
KAugiyou, TTou XpnoIJoTTolEl TO oUoTnUa
€yxuong kauaoigou, odnyieg Aesitoupyiag
NG KEVTPIKAG Movadag emmegepyaaiag,
(CPU) 11.%. d1EUBUVOEIg OTIG OTTOiEG PBpi-
okovTal kdtrola &edopéva, TTpoypduua-
TA TTOU €AEYXOUV TOV UIKPOETTEEEPYAOTH,
aAyopiBuol (péBodol) ekTéAeang UTTOAOYI-
OMWV K.ATT.

Mia tTrapaAAdayry Tng ROM eival n 1rpo-
YPOUMOTICOMEVN MVAMN HOVO Yia avd-
yvwon (PROM, Programmable ROM).
H pvAun autn €xel T duvaTtdTNTa AVTIKO-
TAoTAONG KAl TTPOYPANMPOTIONOU WE VEQ
dedopuéva Kal gival n o KAaTdAANAn yia
TIG TTEPITITWOEIG, TTOU YivovTal BEATIWOEIG
OTnN CUUTTEPIPOPA TOU QUTOKIVATOU ATTO
Tov KataokeuaoTtr. O1 pvAueg PROM
XpnoiyoTrololvTal akoun yia va divouv
OTOV HIKPOUTTOAOYIOTA Ta IBIAITEPA XOPA-
KTNpIoTIKG oxediaong Kal AeIToupyiag yia
KGBe povTENO auTokiviTOU, TTPAYUA TTOU
EMTPETTEI TN XPrON TNG idIag KEVTPIKAG
povadag emeCepyaciag oe dIAPOPETIKA
MovTEAQ yia AOYyouG OIKOVOUIOG.



S
270 TTapakdTw oxAua 5.13 @aivovtal Ta
Baoikd €idn atrd PvAUEG, TTOU cuvavTaue
ouvnBwg o€ éva auTOKivNTO.

5.2.4. Eigodol ToU
HIKPOUTTOAOYIOTH

O pOAoG Tou HIKPOUTTOAOYIOTH) OTO QUTOKI-
vNTO €ival va eAEyxel OIGQOpPa GUCTANATA
ME OTOXO TNV KAAUTEPN AgIToupyia Toug.
MNa 10 oKOTTO aAUTO O WPIKPOUTTOAOYIOTAG
XpelageTal TAnpo@opieg yia Tn AsiIroupyia
KalI TIG OUVONKEG OTIG OTToiEG BpioKETAI TO
QauTOKiVNTO.

Kd&Be ouotnua Tou QuTOKIVATOU £E0PTA-
Tal atrd TTOAAOUG TTOPAYOVTEG 1 TTapa-
METPOUG. AV ayvOoEi O PIKPOUTTOAOYIOTAG
TIG TIHEG TV PETABANTWYV QUTWYV TTAPOE-
TPWV KAl TNV €TTIdpaCN TTOU £XEl O €VOG
TTapdyovtag Tavw oTov AAAo, TOTE gival
aduvato va eAéyéel To oUuoTnua auTo.
OAeg TG TTANpOQOpPiEG yia TIG aAAnAe-
TOPACEIS KAl TIG OXEOEIG TTOU OUVOE-
OUV TIG TTOPOUETPOUG KABE CUCTAUATOG,

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

TIG BpioKel O MIKPOUTTOAOYIOTAG ETOIUES
OTIG PVAMEG POvo yia avayvwon (ROM,
PROM).

Mw¢ evnuepWVETal OPWG YIA TIG TPEXOU-
OEG TINEG TWV TTOPAPETPWV;

H eicaywyr TTANpoQopIwy 0TO PIKPO-
UTTOAOYIOTH YIO TIG TPEXOUOEG TIPEG
TWV PETABANTWYV TTAPAUETPWYV YiveTAl
atmmd PnNXaviopoug, TTou AéyovTal pn-
XavioHoi eiI06d0u | a1oONTAPEG.

Kd&Be ouotnua oTO auTokivnTo £x€l TO-
ooug aiIobnTApEG, OGOl gival Kal ol TTapd-
YOVTEG TTOU £TTNPEACOUV TO GUCTAUA QUTO.
MNa mapddelypa, 10 oUCTAPO WeKATHOU
Kaugoigou O1aBETeEl TOUAGXIOTOV OKTW al-
0OnTAPES TOUG oTToioug Ba yvwpioouue
ME AETTTOUEPEIO OTO £TTOPEVO KEPGAaIo. O
aiobntpag B€ong TnG TTeETAAoUdAG YKa-
¢ioU, o aiIoBnTRpag ofuydvou OTa Kau-
oaépia Kal 0 aioBnthpag Beppokpaaiag
TOU WUKTIKOU uypou, TToU QaivovTal JUE TN

MONO ATABAZEI
IAHPO®OPIEX

MIKPOEINIEZEEPIAXTHZX

AIABAZEI I'PA®EI
KAI ATATPA®EI
IHAHPO®OPIEX

Zxfipa 5.13: BaolkKEQ UVIOUEG ULKPOENEEEPYAOTH) QUTOKLVITOU.
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Ixfua 5.14: Mepixol ai1obnitnpeg TOU OUCTHMATOG YEKACUOU KAUO[UOU.

oeipd oT1o oxNpa 5.14, gival ydévo pepPIKoi
atd auToug.

O1 aioBnTAPES €10600U OUVABWG UETO-
TPETTOUV UNXQAVIKEG TTANPOQOPIEG 1 TTAN-
po@opieg ouvBNKwv Tou TTEPIBAAAOVTOG
Aeimroupyiag o€ nAekTpikd oApata Taong.
TétoleG¢ TTANPOYOpPiEG agpopolv OTn MeE-
TaBoAr Tng Béong diaoépwv egapTnud-
TWV, OTNV TTEPIOTPOPIKN Kivnan PEPIKWV
afévwy, oTn Bepuokpagia Kal Tnv Trie-
On Uypwv Kal aEpiwy Twv CUCTNUATWY,
OTO QOpPTIO KOl OTnNV TaxUTnTa TOU QUTO-
KIViTou, OTIG dovHoeIg TTou dExovTal Ol
KUAIVOpOI attd TNV avA@AeEn Tou Kauai-

Mou, 0Tn oUCTAON TWV KAUCAEPIWY K.ATT.
Ymapyxouv, Bacikd, duo €idn onudTtwy,
TToU TTapdyovtal amd Toug aiobnTApES
€10600U, OTTWG PaiveTal Kal OTO OXAua
5.15:

e Avaloylkd oRfupata, dnAadr ouve-
XWG PeTaBaAAOueva onpaTta Ta0oNG,
TA OTTOia CUVNABWG £XOUV NUITOVOEIDN
Hopon.

e Yneiakd onuara, dnAadn onuara
TTOU €XOUV POVO dUO TIPNEG TAONG, TNV
Tdon Asitoupyiag (ON) kai Tnv Tédon OI-
akOTTAG Asitoupyiag (OFF).

\Volts

ON

OFF  Xpoévog

Zxiuo 5.15: Avoadoyikd kol ynpLaxkd onua olobntnpa.
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n
O MIKpOETTECEPYOAOTNG avayvwpPICel OPWG
MOvo wnolokd oAuaTa TTou gival diapop-
PWPEVA O€ KATTOIOV KWOIKA, TTOU TTEPIEXEI
povo 0 kal 1. Apa Ta orjuaTa £I0000U aTTd
aiobnTAPEG, TTPETTEI VA TPOTTOTTOINB0oUV
Kat@dAAnAa Trpiv dlaBifacTolv GTOV MI-
KpoeTTe€epyaaTh. AuTr) Tn AETTTA DOUA&Id
TNV avaAauBaver yia evdidueon Babuida
oTnv €icodo, 0 pUBMICTAG €10650u.

O1 KupIOTEPEG €pYOCTIiEC TOU PUBUIOTN €I-

oo6dou (oxAua 5.16) civai:

e Na Tta&ivopnoel 1o ofuarta €i06dou,
TTOU TTPOEPXOVTAI ATTO SIOPOPETIKOUG
aiobnTpeg Kal KAta@BAavouv TauTo-
XPOVa OTOV HIKPOUTTOAOYIOTHA. AUTO Yi-
veTal aTTd £vav NAEKTPOVIKO DIOKOTITN,
Tov TroAuTrAékTn (MUX, MUItipleXer),
TToU A&ITOUpYEl WG ETTIAOYEAG TWV ON-

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

MATWYV JIAQOPETIKWY aIoBNTAPWY EI-
obddou.

Na petatpéyel 70 oA €106d0U aTTO
avoAoyiké o€ ynolako. Autd yivertal
ato éva KUKAwUA, TToU AEYETAl METO-
TPpOTTéNg avaAoyikoU OAUATOG O€
wnoiako A/ D (Analog to Digital). Au-
OTUXWG, Ta TTEPICOOTEPO CAUATA TTOU
TTapAyouv ol aiobnTrpeg gival avalo-
YIK& Kal €TO1 TTPETTEl VA PETATPOTTOUV
o€ YnQIakd.

Na evioxuoel 1 va egaocBevioel T0O
onua gioc6dou. H evioyxuan Tou orua-
TOG €ival ammapaitnTn OTIC TTEPITITW-
O€Ig TTOU Ol a1oBNTPEG OTEAVOUV
TTOAU aoBevika onpata. H e€acBévion
MEPIKWY 10XUPWYV ONPATWY  OpWwg
TTPOOTATEUEI TOV EUAICONTO PIKPOETTE-
ZepyaoTn amod Tuxov HEYAAEG TAOEIG
€10000U.

AIXGHTHPEX

ATAKOIITEX

| |

IHOAYITAEZH

AEITOYPTIEZ PYOMIZTH
EIZOAOY

1. NOAYTIAE=H

AlD — >

I ENIZXYXH .:'\V

2. METATPOINH A/D

CPU 3. ENIEXYSH
MNHMEX
POAOI

MikpoeTre€epyaoTng

Zxfuo 5.16: Baoixég Acitoupylieg pubuioty €10d6douU.
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5.2.5. 'E§odo01 TOU
HIKPOUTTIOAOYIOTRH

Metd Tnv emegepyaoia Twv dedopévwyv
ammdé Toug aiIoBNTAPEG, O MPIKPOUTTOAOYI-
OTAG TTaipvel pia atré@acn o€ eAAXIOTO
xpovo. H amépaon auth ouvRBwg ago-
pd oTnV TTapaywyr KATTOIoU uNnXavikou
£€pyou, aAAG PTTOpPED Va gival Kal aTreikévi-
an €vOEIENg o€ KATTOIO EVOEIKTIKO Opyavo.
Molog Ba uAoTToINCEl OPUWG TNV ATTOPACH
TOU PIKPOUTTOAOYIOTH;

H ulomroinon Twv amo@Acewv Tou
MIKPOUTTOAOYIOTH YiveTal atmmd unxa-
VIOHOUG, TTOU A£yovTal UNXovioUoi
€§600U 1| EvEPyOTTOINTEG.

Kd&Be ouoTnua oTo auToKivnTo €Xel OU-
vABwg €va evepyoTroinNTr) TTOU UAOTTOI-
€l TIC aTTOQAOCEIG TOU HIKPOUTTOAOYIOTH,
OAOKANPpWVOVTaG €101 TOV KUKAO €AEyXOU
oTo guoTtnua autd. MNa Tapddeyua, 10
oUCTNUO WEKAOHUOU KOUCIUOU, TTOU €XEI
OKTW N Kal TTEPIOCCOTEPOUG aIoBNTAPES
€10000U TWV TTANPOPOPIWYV, EXEI WG EVEP-
yotroinTég TIG PBaABideg wekaouou ToU

Ixfua 5.17: HAeKTOOUXYVNT KN
BaABida YekaouoU Kauoluou.

Kaugoigou. Mia TETola PJIKPOTKOTTIKY BaA-
Bida @aivetal oTo oxNua 5.17.

Exkt6g amdé tn BaABida wekaopou Kau-
gipyou, TOU €ival éva OCWANVOEIBES N
NAEKTPOUAYVATNG, UTTAPXOUV Kal AAAOI
TUTTOI EVEPYOTTOINTWY, TOUG OTToioug Ba
YVWPICOUPE UE AETTTOUEPEIA OE ETTOUEVO
KEPAAQIO, OTTWG €ival Ta PEAE, didgopol
TUTTOI KIVATAPWY K.ATT. 2TNV Katnyopia
OUWG TWV pnxaviopwv €&ddou ouuTTE-
piIAauBavovtal 6Aa Ta eVOEIKTIKA Opyava
Kal oI CUOKeUEG €100TToinong (BouPnTég,
OEIPAVEG OUVAYEPPOU K.ATT.).

210 TTapaKkdTw oxnua 5.18 @aivovrtal ue-
PIKOi TUTTOI EVEPYOTTOINTWV.

Ixiua 5.18: Aidpopol

94 N

TUOL E€VEQYOHNOLNTOV OTO AUTOKIVNTO.



H amdé@aon Tou PIKPOETTECEPYATTH €ival .

OlapopPwévn o€ KATTOI0 KWOIKA, TTOU
mepIExel povo 0 kai 1. Apa 1O OfjpaTa
€€O00U TIpETTEl va TpoTToTroiNBoUv Ka-
TdAANAa, tTpiv diafIBacTolv GTOUG EVEP-
yotroinTéG. AuTr] Tn SouA&ld TNV avoAap-
Bavel pia evoidueon Babuida otnv £€0do,

o puBuIoTAG €§680U. ECGAAOU O pikpo-
UTToAOYIOTAG OV £XEI TNV NAEKTPIKA 10XU

yla va TTapAyel TO UNXAVIKO €pyo OTOUG .
evepyotroinNTéG. AvtiBeta, o pPuBUIOTAG
€€600U Ba evepyoTroIOEl PE TIG EVTOAEG .
TOU MIKPOUTTOAOYIOTH TOUG KATAAANAOUG
OIOKOTITEG, WOTE N NAEKTPIKA EVEPYEIQ

aTtré TN YTITaTapia TOU QUTOKIVITOU va TPO-
(POBOTACEI TOUG EVEPYOTTOINTEG.

O1 KupIOTEPEG EpYaTieg TOU PUBUIOTA €60~

dou (oxAua 5.19) givar:

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

Na petarpéyel 10 onfua €€6dou atmod
wnolokd o€ avaloyikd. Autd yivetal
atmo éva KUKAWWPA, TToU AEyETal PETO-
TPOTTEOG WNPIOKOU OUATOG O avaho-
yiké D / A (Digital to Analog). Zxedov
OA0I 01 evePYOTTOINTEG AEITOUPYOUV ME
avoAoyikd orjpara tTdong f peUpaTog.
BaoikA e€aipean atmroteAolv Ta Yynoia-
KA EVOEIKTIKA Opyava.

Na evioxuaoel Ta aoBevika orpaTa ££0-
O0U TOU UIKPOETTEEEPYAOTTH.

Na diaxwpioel Ta ouata e€6dou, TTou
TTpoopiovTal yia dIAPOPETIKOUG EVEP-
yotroinTéG. AuTé yivetal atmo €vav nhe-
KTPOVIKO OIOKOTITN, TToU N Asitoupyia
Tou €ival avTiBeTn ammd Tn AsIroupyia
TOU TTOAUTTAEKTN Kal AEYETAI ATTOTTOAU-
mAéKTNG (DEMUX, DEMUIltipleXer).

AEITOYPTIEZ PYOMIZTH
EZOAOY

1. METATPOIH D/A

2. ENIZXYZH
3. ATIOMOAYTAE=H AIIOIIOAYIIAEZH
ENIZEXYXZH
CPU
MNHMEX
POAOI
D/A

MikpoEeTTEEEPYAOTAG

Ixfiua 5.19: Baoixég Acitoupylieg pubutotn €&650u.
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5.2.6. Enedepyacia oToIXEiWV
OTOV UHIKPOEMESEPYATTH

O MIKPOETTECEPYAOTHG, TTPOKEIUEVOU VA
TTAipVEl OWOTEG KAl YPryopeS atToPd-
oelg, dExeTal TTANPoopieg atrd TToAAOUG
aio0nTApeg. Eival dpwg aduvaTto va eTre-
EepyaoTei TauTdXpOVA OAEG TIG TTANPOPO-
pieg yI' auTtd Kal TIG aTToBNnKeUEl TTPOCW-
pIvd OTn WVAUN Tuxaiag TTpocTréAacng
(RAM), evwy Tautdxpova opifel Kal Tn
01euBuvarn Toug. O1 TTANPOPOpPIEG AUTEG
atroBnkevovTal o€ €I0IKEG YOVADEG, TTOU
AéyovTal kataxwpnTég (registers).

‘Evag KaTtaxwpenTAg cival gia ogdda atmo
QAITT QAOTT KaI XPNOIYOTIOIEITAI yIa TNV
OTTOBNKEUON A TN METAPOPA WNPIOKWV
TTANPOQYOPIWY O€ £€va Ynelokd oUoThUa.
H ogipd 6pwg Kal o TPOTTOG YE TOV OTT0I0
0 MIKPOETTECEPYAOTAG Ba XpNOIPOTIOINCEI
TIG dIdpopeG TTANPOoPOpPieg TTAvVTa KaBopi-
Covtal atrd 10 TTPOYPAUUA TOU.

To wPOYpPAPMA EVOG UIKPOETTEEEPYOOTN
gival pia opdda atmd AetrTopepeic odnyi-
€G, TTOU OKOAOUBEI O PIKPOETTECEPYATTNG,
otav eAEyXEl Eva OUYKEKPIPMEVO OUOTNUA.
To Tpdypappa avaAlel TIG EVEPYEIEG TTOU
Ba kavel, BAua 1Tpog BAua. Apa o idlog
MIKPOETTEEEPYOOTAG WTTOPEI VA EKTEAETEI
d1Gpopa TTpoypdupaTa, OpKer va EEpel
TT010 TTPOYPAUUA TTPETTEI VA eKTEAETEL. Ta
oT100epd auTd TTpoypdupaTa BpiokovTal
ammodnkeupéva Poéviua oTIG YVANES NOVO
yla avdyvwon ROM r} PROM.

OT1av 0 MIKPOETTEEEPYAOTNG  XPEIAOTEN
pia TTAnpogopia, avagépel Tn dielBuvan
atoBrkeuong kai ¢ntdel va diapdacel TNV
TTAnPoQopia, TTOU €ival aTToBnKeupévn
ekei. Mwg yvwpilel dpwg 11 amégacn Ba
Tapel, OTav TTPETTEI va ouvOUdoEl dUO [E-
TARANTEG, TTOU AAAGloUV CUVEXEIQ;

9% H

H améeacn Tou WPIKPOUTTOAOYIOTH
oTnNV TTEPITITWON TToU ouvOUdlel duo
peTaBaAAOueEveEG UETORBANTEG PBpioke-
Tal €TOIMN OTN PVAMN TOU, G€ TUTTO-
TTOINUEVOUG  TTiVAKEG avaliTnong
(lookup tables).

O1 mivakeg avadlnTnong gival Tivakeg Tpi-
WV Ol00TACEWY, TTOU TTEPIEXOUV ETOIUN
aTTavTNOoN TNG TIMAG MIOG JETARANTAG TTOU
eCaptaTal amd dUo AAAeg. Or TINEG TwV
TNIVAKWY aQuTWV gival EPTTEIPIKEG Kal divo-
VTal aT1TO TOV KABE KATAoKEUAOTH, UOTEPQ
ammd TTEIPAPOTIKEG €PEUVEG KOl OOKIUEG.
TéTol01 TTiVAKEG UTTAPXOUV yia KABe po-
VTEAO QUTOKIVATOU O€ JOP®r aTTd PVAMES
povo yia avayvwaon PROM.

Ag e€eTdooupe TNV TTEPITITWON TOU XPO-
VIOuoU Tou ommiverpa. Eivar yvwotd ot
0 XPOVIONOG TOU OTTIVONPa A XPOVIOUOG
TTPOTTOPEIAG AvAPAEENS

(aBavg), ekepddlel TNV aKpIBr XPOVIKN
OTIYUNA, TTOU TTPETTEI va OTOAEI O OTTIVOA-
pag oTo UTTOoUdi, o€ oX€an e Tn B€on Tou
eMBOAOU w¢g TTPOog TO dvw veKPS onueio
Tou BaAduou kauong. Autd 1oxUel OTO
XPOVO TNG oUNTTiEONG.

O xpoviouog Tou OTTIVEARpa PETPIETAI OF
MOIPEG TTEPICTPOPAG TOU OTPOPAAOPOPOU
afova kal givar o anUAvTIKOTEPOG TTAPA-
yovTag ammédoong 10XU0G Tou KIvnThPa,
agou eEao@aliel Tov ammapaitnTo Xpdvo
yla va yivel TTAfpng kaluon Tou Kauaiyou
Kal 1oXupOTEPN WONON Tou gUPROAOU. ZT0
oxAua 5.20 oaivetalr évag TETOIOG TPIO-
O1G0TATOG EUTTEIPIKOG XAPTNG.

A1é 10 XApTn autd QaiveTal OTI O XpPOo-
VIOHOG Tou oTiveApa eEapTtdral ammd Tnv
TaxUTNTA TTEPIOTPOPNG TOU OTPOPAAO-



Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

XAPTHZ NMPOIOPEIAZ
ANAOAEZHZ

MpoTopeia
XPoviouoU
TOU
oTmvenpa o€
poipeg

S}
o
-
©
£

Karnyopia =
popTiou

Q%

~

2600

A

A00®

=1
@

m 40-42
= 38-40
m 36-38
m 34-36
32-34
30-32
= 28-30
m 26-28
24-26
u 22-24
20-22
= 18-20
16-18
14-16
u 12-14
w 10-12

200
250
2000
2500
4000
JEAS
5000
g
qo°
EN
100
1500
200
e
oo

Tay0tnTa KIvNTAPQ
ge OTPOPEG / AeTTTO

Ixipa 5.20: Tpiod1&oTaT10G¢ XAPTNG mpomopelag avapAseéng.

@Opou Afova Tou KIvNTAPO Kal amod To
@opTio Tou KivnTApa. O PIKPOETTEEEPYQ-
OTAG YVWpIlel TIG TINEG TwV dUO AUTWV
METABANTWY KABE XPOVIK GTIYUN], AT TIG
€10000UG TWV avTIOTOIXWV aIoBNTAPWY,
TTOU XPNOIUOTIOIEI. 2TN CUVEXEID WAXVEI
oToV Trivaka avadiTnong, Tou gival pia
AAAN etTiTredn popeny Tou idlou XdpTn,
OTTWG paivetal oTo oxnua 5.21.

O mivakag avalAtnong Bpioketal kata-

XWPNUEVOG O€ Pia VAP PYovo yia ava-
yvwon PROM. A6 Tov mivaka avadnmn-
ONG O UIKPOETTEEEPYAOTAG “Dlapadlel” Tnv
aTmroépacn yia TO XPOVIGUO Tou aTTvenpa.
Av yia TTapddelyua, o oTPoPAAOPOPOg
afovag TTePIOTPEPETAI YE TaXUTNTA PETA-
€0 3000 kai 3500 atpo@wyv / AETTTO KAl TO
(POPTIO TOU KIVNTAPAQ €ival oTNV KaTnyopia
METAEU 4 kal 5, TOTE 0 OTNIVONPAG TTPETTEI
va 600¢i 26 wg 28 poipeg TpIv atmd TO

Tayx0TnTa KIVNTAPA (OTPOPEG / AETTTO)
Katnyopia
@opTiou 1000 ~ | 1500~ 3000~ 8500~
1500 | 2000 3500 | ¢ 9000
0~1 14~16 | 14~16 | ---- 26~28 | - | e 40~42
4~5 14~16 | 14~16 26~28 | ... 40~42

Exnpa 5.21: Eninedog mivaxag avalntnong

npornopeiag avapAeing.
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avw vekpod onpeio TNG d10dPOUNAG TOU EU-
BoAou kaTd TO XpOVO TNG CUMPTTIEONG.
AuTA n pEBOBOG divel OTOUG KATAOKEUO-
OTEG Tn dUVOTOTNTA va KAvouv pia BeATI-
won otnv amédoon Tou KIvnTHpa, aAAd-
Covtag TN uvAun PROM pe pia GAAn 1o
KATAAANAN. MNoAAoi epaaiTéxveG OPWG, To-
TT0BETOUV OTA AUTOKIVNTA TOUG BIKEG TOUG
pvAueg PROM, 1mou “BeATiuvouv” dRBev
TN CUUTTEPIPOPA TOU KIVNTAPA. ZTNV OU-
oia aA\&louv TIg TINEG €vOG TTiVOKA ava-
ZNTNONG, £€TO1 WOTE O PIKPOETTEEEPYATTHG
104l SIOPOPETIKEG ATTOPATEIG TT.X. VIO
TNV TToodTNTa €yXuong Kauaipou. ‘ETol
MTTOPEI VO QaiveTal gev OTI BEATILOVOUV TN
OUMTTEPIPOPE TOU KIVNTHPA, AAAG QUTO €i-
val o€ BAPOG TNG CUVOANIKAG CUMTTEPIPO-
PAG TOU AUTOKIVATOU.

5.2.7. EAeyX0G KIVNTAPA PE
HIKpOoUmOAOYIOTH

H dopun kal o TpoéTTO¢ £TTECEPYATiag TWV
O1GPOPWY TTANPOYOPIWYV OTTO £V UIKPO-
UTToAOYIOTH QaivovTal OUVOAIKA OTO OX1}-
pa 5.22.

Mwg Acitoupyei AoIrév 0 EAeyxXOG HE MI-

KpoUTroAoyioTh;

e O piIkpoUTTOAOYIOTAG TTaipVEl TTANPOPO-
pieg ato éva OikTuo aloBnTAPWYV Kai dia-
KOTTTWYV, TTOU PJETATPETTOUV TIG BIAPOPES
KATAOTACEIG AEITOUPYIAG TOU QUTOKIVI-
TOU 0€ NAEKTPIKG orjuata. Baolopévog
OTIG TTPOCPATEG AUTEG TTANPOPOPIES Kal
oe povigeg odnyieg Kal TTpoypduuaTa
TTou BpioKovTal OTN PV TOU, O PIKPO-

AIXOHTHPEX AIAKOIITEX
MUX ANAAPAXH

il

g

>

ENIZXYTHX

CPU
MNHMEX
POAOI

I ENIZXYTHX .:I'>

Ixiua 5.22: NeitoupylkS OLAYPAUNA ULKPOUIOAOYLOTN.
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UtToAOYIOTAG TTaipVEl ATTOPACEIG KAl Bi-
VEl EVTOAEG OTOUG EVEPYOTTOINTEG VA TIG
ekTeAéoOUV. O1 aTTOQATEIG AUTEG £XOUV
OTOXO TNV KAAUTEPN AgITOUpyia Tou ou-
OTAMATOG.

‘OMol o1 KIVNTAPEG TWV QUTOKIVITWV EAEY-
XOVTal JE TOV id10 TTEPiTTOU TPOTTO. MMOAAEG
POPEG OUWG O PIKPOUTTOAOYIOTAG BEAEI va
eAEyEel av, eixe atroTEAEOUA N aTTOPAON
TTOU TINPE. TNV TIEPITITWON QUTH XPN-
OIJOTIOIEI PEPIKOUG aIoBNTAPESG OTIG €E0-
d0UG €VOG OUCTAPATOG, YIO VO UETPAOEI
TO QTTOTEAEOUA TWV EVEPYEIWV TOU Kal va
10 BeATiwoel. H diadikaoia auTh Aéyetal
avadpaon Kal To gUoTNUa autd AfyeTal
oUCTNMA AQUTOMATOU EAEYXOU KAEIOTOU
Bpoyxou, OTTwG paBaue oe TTponyouUE-
VO KEQGAQIO.

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

Ta ouoTtAuata KAEIOTOU Bpoyxou ETTI-

KpatoUv OTa OnUEPIVA auTOKIvNTa, YIOTI

€XOouv KaAUTepa aTToTeEAEéTUaTA.

Ag egnynooupe Twpa 10 Bacikd €Aeyxo

€VOG KIVNTAPA QUTOKIVATOU PE PIKPOUTTO-

AoyioTh, OTTwG PaiveTal oTo oxAua 5.23.

O pIKpoUTTOAOYIOTAG TTPETTEI va EAEYEEI

duo Baoikd cuoTAuata dpaong Kal &va

Baoikd cuoTnua avadpaacng.

e To ouoTnua wekaouou kauaiyou (oU-
oTtnua dpdaong).

e To oloTtnpa avagAeéns kauaoipou (oU-
oTtnua dpdaong).

e To ouoTtnua gAéyxou kauoagpiwyv (oU-
aTnua avadpaacng).

Tautoxpova duwg eAEyXEl Kal €va TTARB0G
aTrd UTTOGUCTAMATA, TTOU £€XOUV GKOTTO
va BonBrnoouv Tn Asitoupyia Twv KUPIWV

MeTaAouda

Eicodog
agpa

MIKPOYTO-
NOTIZTHZ

Mrtratapia
Alavopéag
avaAegng
7
‘E€0d0g
KOUOoQEPiWV
KataAuTng

Avw vekpod onpueio
S1ad8popng epROAoU

Zxfipa 5.23: EAcyxog Acitoupylag KLVvNTHPA HE ULKPOUIOAOYLOTN.
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MINAKAZXZ 5.2: BAZIKOI AIZOHTHPEXZ KAI > W

ENEPIOMOIHTEZ IMNA EAEFMXO 9 Si

KINHTHPA ME MIKPOYINOAOTIZTH El&l E<

(ZXHMA 5.23) Eﬁ gg

AIA AIZOHTHPEX APAZHE - Nz
1 | AigBntApac Beppokpaciag WUKTIKOU uypoU KIvnTAPA 1|
2 | AigBnTApag TaxUTTAG - Ywviag Aova aTpo@aAwy 1| e
3 | AioBnTAPAG KTUTTAUATOC (TTEIPAKIA) EKTOVWONG 1|

4 AlIoBNTAPOG PONG - BEPUOKPATIOG EICEPXOPEVOU AEPT 1 -

5 | Aiobnmpac 8éong TreTaoudag ykadiou C— 1 | .
6 | AigBnTipag atméAuTnG Trieang TTOAAATTAAG EI0QYWYAS 1| e
AIZOHTHPEZ ANAAPAXZHZ

7 | AioBnmpag ofuyévou i Aauda 1 -
AIZOHTHPEZ TrENIKQN NMAHPO®OPIQN
8 AloBnTAPOG TAoNG PTTatapiag C— 1 | .
ENEPIOMNOIHTEXZ
9 | BaABida wekaopoU KAUGTHOU 1 =
10 | Movada avaQAEENS e XPOVIOUO - [

ouCTNUATWYV Kal va 8lopbwaoouv Ta aTTo-
TeAéopatd Toug. MNa va TTeTuXEl TO OTOXO
TOU O MIKPOUTTOAOYIOTAG Traipvel evoei-
&eig ammd Toug aIoBNTAPES Kal divel evio-
AEG OTOUG evepyoTTOINTEG, OTTWG QaAivETal
oTov TapakdTw Trivaka 5.2. MdaAioTa
QAVOVEWVEI TIG TTANPOYOPIEG AUTEG KAOE
100 msec yia yevikEG TTANpo@opieg (TT.X.
Téon umartapiag) kal kGBe 10 msec yia
MO KPIoINES TTANpOYopieS (TT.X. OTPOYPES
KIVNTPa, KATAOTAON KOUCOEPIWY K.ATT.).
O1 TAnpo@opieg TTou divouv ol a1IoBNnTA-
PEG 0TO YIKpOUTTOAOYIOTH &gV gival TTAvTa
QPKETEG IO va eAeyxBei €vag KivnThPaG.
Ymrdpxouv TTOAAEG GUVONKEG Kal TTapAyo-
VTEG, TTOU €TTNPEAlOUV TIG €VOEIEEIC TWV
aiobnTApwV Kal guyvd TIg KAVouv avagi-
oémoTeg. MNa Tapddeiyua, n Bepuokpaaia

100 W

TWV KOUCOEPiIWV €ival onuavTikog TIa-
pdyovTag yia Tnv €vdeign Tou aloBnThpa
oguyovou. O aioBnTApag autdg dev Acl-
Toupyei cwaoTd o€ KpUO KIvnTrAPaA.

Autoi o1 TTapdyovTeg €ival apKeToi Kal
TIPETTEI £VAG PNXAVIKOG QUTOKIVATWY va
TOUG yvwpicel oe BABog, apou OTIG OUV-
BrKeEG QUTEG 01 ATTAITACEIG TWV KIVATAPWYV
TTapouoiddouv  peydAn atokAion atmo
TOUG KOVOVEG.

TéTol01 TTOPAYOVTEG KOl OUVONAKEG AEgl-

Toupyiag civai:

e n 10avIKA (OTOIXEIOUETPIKA) avaAoyia
aépa / kauaipgou (14.7 : 1) kai n eTi-
dpaon TnG 0Tn oUOoTACN TWV KAUOOE-
piwv.



e 0 Xpoviouog Tou aTIVOApa Kal o1 ETTI-
Opdoeig TNG KAKNG pUBUICHS TOu.

e 0 pbAOG TNG TTIEONG KAl UTTOTTIEONG OTN
AgIToupyia Tou KIvNTAPQ.

e 01 81aQOopES AsiToupyiag peTagu (eoTou
Kal KpUou KIvnTApa.

e ol d10QOopEG AsiToupyiag Tou KivnTApaA
o€ KatdoTaon emTaxuvong, €mppd-
duvong, peAavrti, SIOKOTTAG Kal BAA-
Bng.

e ol dlo@opég AeiIToupyiag Tou KivnTrpa
ME 1 XWPIG popTio, o€ Kivnon JE PIKPN
f MeydAn TaxutnTa, o€ Peyaho uyoue-
TPO K.ATT.

Av avaloyioToUpe OAoug auTouG TOug
TTAPAYOVTEG TTOU ETMIOPOUV TAUTOXPOVA
oTn Aciroupyia €vog KivnThpa, KaToAa-
Baivoupe 6T povo évag KaA& TTpoypap-
MOTIONEVOG HIKPOUTTOAOYIOTAG UTTOPET va
KAvel Pe ETTITUXIO QUTA TNV TTOAUTTAOKN
OouAeld. Akopn ouveidntotroloUpe  OTl,
MOVO av PEAETAIOOUMPE OAEG TIG 0dnYieg
TOU KATAOKEUAOTH, UTTOPOUNE VA KAVOU-
Me cwaTh diIdyvwaon Twv BAaBwv Kail va
TTAPOUPE CWOTEG ATTOPACEIS YIa TNV ETTI-
d16pbwan Toug.

5.2.8. MAsovekTAUaTa eAéyxou
HE HIKpoUmmoAoyioTh

Ta TTAEOVEKTAMATA TOU €AEYXOU €VOG KI-
vNTAPQ e MIKPOUTTOAOYIOTH €ival TTépa
TTOAAG, KOl Ta TTPAKTIKA OQEAN atrd éva
TETOI0 £AEYXO IOWG €XOUV CeTTEPATEI OAEG
TIG TTPOBAEWEIG.

Ta otroudaiéTeEpa atrd auTd givail:

e H BeAtiwon TNG oUVOAIKAG atTédoong
NG A&ITOoUpyiag Twv KIvNTAPWY aTTd
TTAeUPAG Aveong, olkovouiag, 10XU0G,
PUTTAVONG Kal aCOPAAEIag.

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

e O KaAUTEPOG CUYXPOVIOUOS OAWY TWV
TTOAUTTAOKWYV CUGTNPATWY KAl UTTOCU-
OTNUATWY TOU QUTOKIVITOU.

e H pegiwon Twv cuoTNUATWY TTOU AEI-
Toupyouaav Pe PoxAoug, eEAaThpIa Kal
agpa, ue atmmotéAeaopa Tnv avuénon Tng
TaxuTNTag, akpipelag kai eueAiiag Tou
eNEyXOU TOU KIvNTAPA.

e H peiwon Tou KOGGTOUG CUVTAPNONG
TWV JNXOVIKWY QUTOUATIOUWY.

e H duvardétnta PBeATIWCEWV HE OTTAN
aAAayn TTPOYPANPATWY OE PVAUEG.

EmmAéov Opwg n utrapén evog HIKpoU-
TTOAOYIOTH] TTOU OUYKEVTPWVEl KAl KOTA-
YPAYEl TTANPOQYOpPiEG onuaivel €va TTOAU-
TIuO BonBO6 OTO CUVEPYEIO ETTIOKEUWV.

‘ETo1 0 pikpoUTToAOyIoTrG Hag BonBdel

(oxnua 5.24):

e 3TV avdmruén ouoTnudtwyv oautodi-
ayvwong BAaBwyv, Ta otroia Kai 6a
YVWwpPiooupue avaAuTIKG O€ ETTOPEVO KE-
@aAaio.

e 21N Asitoupyia BonBnTIKWY TTpoypa-
MaTwy (SOS). ZUpgwva Pe 1O TTPO-
ypauuata autd O MIKPOUTTOAOYIOTAG

Zxnpo 5.24: H Bonbeia amd
TOV ULKPOUHDOAOYLOTH OTNV
autod Layvwon BAaBav.
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pTTOpPEi Kal dI0AOKETAlI HOVOG TOU ATTO
TIG ouvnBIouEVES TINEG TwV aiIoONTN-
pwvV Kal atroBnkeUel TIG TINEG AUTEG O€
pia pvAun KAM. Av kaTrolog aiodnTrj-
pag XaAdoel, TOTE 0 HIKPOUTTOAOYIOTAG
xpnoigotrolei T OIK) TOU EPTTEIPIKA
TIUA KAl TO AUTOKIVNTO &€V OKIVNTOTTOI-
giTal, TOUAGXIOTOV PEXPI VA PETOPEPOET
OTO TTIO KOVTIVO OUVEPYEIO.

e 21N Asitoupyia dIGQOPWY TTPOYPANUA-
TWV TTPOANTITIKAG didyvwaong. MNa Tra-
padelyua, e Tn Bonbeia Tou aiocbnTh-
PO KTUTTANATOG (TTEIPAKIA) OTO XPOVO
eKTOVWONG, YTTOPOoUNE va TTPOAdBou-
ME TTPOWPEN Bopd did@opwy unxavi-
KWV MEPWYV TOU KIVNTAPA.

e 2TNV ETMKOIVWVIA PAG PE EEWTEPIKOUG
OTOBUOUG TTANPOPOPIWV.

5.2.9. Nwg x£1p1{OPACTE TO
HIKPOUTTIOAOVYIOTRH

‘Evag PIKPOUTTOAOYIOTHG TTEPIEXEI TTOAAG
NAEKTPOVIKA €€apTAPATA KAl €uaicOnTa
OAOKANPWHEVA KUKAWPATA. ZUuxva Ouwg
gival avaykaouévog va AEIToupyei o€ Tre-
pIB&ANov, OTToU UTTAPXOUV BUOKOAEG N
Kal €TIKivOuveg ouvBnkeg Beppuokpaaciag,
OOVACOEWY, NAEKTPOPAYVNTIKWY TTEdiwY,
OTATIKOU NAEKTPIOPOU K.ATT. Eivar Aoimmov
aTTaAPaiTNTO VA EEPOUPE TTOAU ONUAVTIKEG
TTANPOYOPIES YIa TO XEIPIOPS TOU PIKPOU-
TTOAOYIOTH, apoU dIaPOoPETIKA gival duva-
TO VA TOU TTPOKAAECOUHE AVETTAVOPOWTES
BAGBeG.
Mepikég xprioiyeg oupBouAég yia TO
XEIPIOPO TOU HIKPOUTTOAOYIOTH, KUpiwg
TpIv aTrd KABE TEXVIKA €TTéURACN O Au-
TOV givai:
e Emeidn eival euaioBnTog oe amoTouEg
auopelwoelg Tdong, TPETel va Ol-
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QKOTITOUME TNV TPOopodoaia Tou, TIpIV
atrd KaBe TeEXVIKA ETEPPROON.

e Emeidf ptmopei va karaoTpagei ammo
@opTia oTATIKOU NAEKTPIOMOU, TTPE-
TTEl va KAVOUUE €KQOPTION TOU OTATI-
KOU nAekTpIiouoU.

e Emeidf aAAdlel n ouptrePIQopd TwV
NAEKTPOVIKWY OTOIXEIWV PE TN BgPpO-
Kpaoia, Oev a@AVOUPE TTOTE TOV MI-
KPOUTTOAOYIOTH € TTOAU Bpud 1 TTOAU
Wuxpo TTePIBAAAOV.

e Emeidf mepiéxel KUKAWPATa Pe TTONU
AeTITEG OUVOEDEIG, BEV APAVOUNE TO
MIKpoUTTOAOYIOTH) O TrEPIBGAAOV e
I0XUPEG BOVAOEIG.

e Emeidf 10 BUopa olvdeong Tou pi-
KpOUTTOAOYIOTH €Xel TTOAAEG ETTOQEG,
@povTiouPe va TOV ATTOCUVOEOUE
TTAvTa KABETA Kal e PEYAAN TTPOCOXN
yla va pn Auyioouv ol eTTagég ouvoe-
ong.

e Emeidf 10 nAekTpovikd oToIxeia €TTN-
peadovtal onuavTiké otd éva nAe-
KTPOHAyVNTIKA edia (PayvhTES, pa-
OI00UXVOTNTEG, KIVNTA K.ATT.), TTPETTEI
va TTPOCEXOUUE TIG TTAPENPOAEG aTTO
TéTola TTEdia, yiaTi PTTOPEl va TTapa-
TTAQVAOOUV TO JIKPOUTTOAOYIOTH.

5.2.10. E§€Mién ka1 péAAOV TwV
HIKPOUTTOAOYIOTWYV

O1 €&ehitelg ota oUyyxpova auTOKivn-
Ta €ival paydaieg Ye TNV €QAPUOYH TwV
MIKpoUTTOAOYIOTWY. Av  KOITAEEl KOVEIG
ONMEPO TO XWPEO TOU KIVNTAPO €VOG TE-
TOIOU QUTOKIVATOU, Ba TTapatnpraoel TToA-
Mg KoAwdIwoeIg Kal €va TTARBog atrd
aI0ONTAPEG  Kal  evepyoTToINTEG,  aAPOU
TO MEYAAUTEPO MEPOG TWV AEITOUPYIWV
Tou vyivetar pe TN PonBeia piIkpoUTTo-



Aoyiotr). MdAiota €xel uttoloyioTei  O-
TI TO KOOTOG TWV NAEKTPOVIKWYV ££0pTNUA-
TwWV OTO OUYXPOVO QUTOKIvNTO £XEI AdN
Eemepdoel 10 20% TNG a&iag Tou AUTOKI-
vATOU.

‘Eva ammdé 10 TTPWTA CUPTITWHPOTO TNG
amdropung algnong NG €PAPHOYNG Hi-
KPOUTTOAOYIOTWYV YIa ToV €AeyXo OIA@o-
PWV AEITOUPYIWV TOU QUTOKIVATOU, ATAV
N XPAON XWPICTWV POVAdWY EAEYXOU HE
XWPIOTOUG aioBnTApEeg yia kaBe ouoTn-
Ma. 210 TTapoKATw oxAua 5.25 BAETToupE
€va PIKPOUTTOAOYIOTH yIa TOV €AEYXO TNG
avTAiOG KAugihou, TOTTOBETNUEVO KATW
atd TO ToW KABIoPA TOU QUTOKIVATOU
Kal €va avegdpTnTo YIKPOUTTOAOYIOTH Yia
TOV €AEYXO TNG Kivnong o€ TEOOEPIG TPO-
X0oUg (4WD 1 4x4).

Etreidf) n Aoyikr) authy dev Atav duvarod
va ouveXIoTel yia TTOAU, agou yia TTapd-
delyua n Volkswagen £pTace oTo onueio
va avatTigel péxpr 300 ouvoAikd aiobn-
TAPEG YIO Ta auToKivNTA TNG, Ol AUTOKIVN-
TOBIOUNXAVIEG TTPOTAVATOAIOTNKAV GTNV
avamTu¢n evog oAOKANPpwWHEVOU CUOTH-
HATOG e KAEIOTO BPOYXO YIO TO GUVOAIKO
ENEYXO TWV NAEKTPOVIKWY AEITOUPYIWY,
o€ Pop®n TOTTIKOU OIKTUOU Kal PE TTPO-
BAewn yia HEANOVTIKEG ETTEKTAOEIG.

Kevrpikn povada eAéyxou (LiKpoUTToAOYIOTAG)

‘Eva @AAo peydAo mTpoBAnua cival o O
TTOAOI  KOTAOKEUQOTEG €XOUV T OIKA
TOUG NAEKTPOVIKI TEXVOAOYia OTA QUTO-
KivnTta, yia va gAéyyouv ol idlol TIg TTpo-
dlaypagEg Kal va e€aa@aAifouv TNV KAAN
ouvepyaoia PETAEU Twv dIaPOPWVY UTTO-
ouoTNUATWY TOU QUTOKIVATOU. Av Kal n
TUTTOTTOINON TWV TTAPAUETPWY VOGS TE-
TOlIOU TTOAUTTAOKOU TTPOBAANATOG OE TTa-
ykoouio etritredo €ival TToAU dUCGKOAN, ol
AigBveig Opyaviopoi ISO kai SAE 1dn
eToIudlouv TPOTUTTA YIa TOV TPOTIO ETTI-
KOIVWVIAG TWV PIKPOUTTOAOYIOTWV.

210 OXAMa 5.26 @aivovtal ol TEoOEPIG
OI1a00XIKEG YEVIEG €EENIENG TWV NAEKTPO-
VIKWV OUCTNUATWY OTO aAuTOKivATO Kal
Ta HEAAOVTIKA OXEDIA YIQ TOUG PIKPOUTTO-
AoyioTéG. H mTpwTtn Kal n deuTepn yevid
TWV NAEKTPOVIKWY CUCTNUATWY QVTIKATE-
oTnoav TTOAAG PUNXAVIKA Kal TTVEUMATIKA
(autd TTOU A€ITOUPYOUV UE aépa) £€apTh-
MOTO TWV QUTOKIVATWY aAAG dlaTripnoav
TNV AUTOVOIa TWV CUCTNUATWY.

H 1pitn yevid xapakrtnpicetal atrd 1n &I
aoUvOECN TWV UTTOCUCTNPATWY KAl TNV
avaTtuén TNG NAEKTPOVIKAG O1dyvwaong
BAaBwv. H peA\ovTIKA TETAPTN yevId Ba
xapaktnpietal amrd 1 duvaroéTnTa ETTI-
KOIVWVIOG TOU QUTOKIVATOU ME €I0IKOUG

Ixnpa 5.25: AtapopeT KOl ULKPOUIOAOYLOTEG yLa EASYXO ASLTOUPYLAV.
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4n TENIA
E€wTepIKn TTIKOIVWVIa
3n FENIA '
AikTua, didyvwon TELVITY
vonpoovvn
I
2n FENIA AwcOntpseg
Movadeg ehéyxou Evepyomomric
1n FENIA Muwkpoenelepyaotng 8/16 bit
HAekTpOVIKH ava@Aegn
Wnoeloki wpa
MuwposeneCepyaotic 4/8 bit
XKANpN korodioon
Oloxinpopéve KOKAOPOTO
1960 1970 1980 1990 2000 2010

IxAua 5.26: ALadoxLKEG YEVIES NAEKTPOV KOV OUCTNUATOV QUTOKLVHTOU.

eEwTeEPIKOUG OTOBPOUG dlakivnong TTAn-
POMOPIWV YIa TNV KUKAogopia, Tn didyvw-
an Kal €TMoKeun BAABWVY K.ATT.

2Tnv TeAeuTaia autr) KkatelBuvon ETTI-
KOIVWVIOG TOU OUTOKIVATOU ME €EWTEPI-
KoUGg oTaBuoug diakivnong TTAnpo@opIl-
wv dpacTnpioTroieital Kal 10 QIAGS0E0
EupwTtaiké Mpdypappa  “IMpounbéag”
(PROMETHEUS).

ZUMTTEQACUATIKA, TTPETTEI VA OUVEIDNTO-
TTOINCOUE OTI N EQAPUOYA TWV JIKPOUTTO-
AoyIoTWV oTa auTokivnTa gival TTAéov éva
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yeyovog. To oUyxpovo autokivnTto eivai
TTOAUTTAOKO OTn A€ITOUpyia TOU Kal N ou-
VTAPNOoNA Tou atraiTei €EIOIKEUPEVO TTPO-
OWTTIKO HE EIBIKEG YVWOEIG KAl KATAPTION.
OAeg autég o1 yvwoeig SUOKOAA PETAdIdO-
vTal EPTTEIPIKG aTTd TPiTOUS. 'ETO1 B dNnpI-
oupynBouvV VEEG €1BIKOTNTEG OTO XWPO TNG
OuVTAPNONG Kal ETTIOKEUAG TOU AUTOKIVA-
TOU, a@oU Ba atraitnBouv €I8IKOI TEXVIKOI
TT0U B0 yvwpifouv Ta vEQ NAEKTPOVIKA OU-
OTAMATA PE MIKPOUTTOAOYIOTEG.



Kevrpikn povada eAéyxou (LIKpoUTToAOYIOTAG)

NMEPIAHWYH ENOTHTAZ 5

ENOTHTA

e Mia TAnpogopia utropei va TTapacTtadei pe TN Bon-
Beia yiIag yneiakng petaBAnTrg, Tou TTaipvel dUO TI-
MEG O kar 1, oUPQWVA PE KATTOIO CUP@WVIa A KWAIKA.
To gUVOAO TWV TIMWV TNG YNPIOKAS METABANTNAG, TTOU
TTAPICTAVEI TV TTANPOQOpPIa, AEyETAl YNPIAKO Crua.
To duadikd apIBunTiké cuoTnua ival évag GANOG TPOTTOG TTAPAOTACNG APIBUWY Kal
XPNOIYOTTOIEITaI OTA WNPIAKA KUKAWMATA.
Mia Aoyiki TTpoéTaCcn pOoIGdel pe WYnelaky PETABANTH Kal PTTopoUpE va KAvoupe W’
auTA AoYIKEG TTPAEeI cuPpwva pe TNV aAyeppa Boole. O1 Aoyikég TTpdeig uAoTTOI-
OUVTal TTPAKTIKA PE NAEKTPOVIKA KUKAWMOTA, TTOU AEyovTal AOYIKEG TTUAEG.
>uvduaaoTiKa AéyovTal Ta Aoyikd KUKAwpaATa, TTou ouviudlouv TTOANEG AOYIKEG TTpO-
TAOEIG YIO VO JOG BWOOUV I AOYIKR atTO@acT, evw akoAouBiakd AéyovTal Ta Aoyikd
KUKAWMPOTA, TTOU €XOUV PVAMN.
H wnoeiakr Bewpia pe Ta AoyIKA KUKAWUATE TNG eQpapudleTal oTa oUyXpova auTo-
KivnTa pe oTOXO0 TN PEATIWON TNG AEITOUPYiag TOUg Kal GAAWYV TTAPAUETPWY, OTTWG N
olkovopia, n ac@daA&ia Kal n puTTavon.
O pikpoUTToAoyIOoTAG, Ta KUPIa YEPN TOU OTTOIOU €ival N KEVTPIKI JovAda £TTeEEpya-
oiag, o1 VAUEG, TO oUCTNUA EI00BWV Kal £E6OWV Kal TO TPOPODOTIKO TOU, EAEYXEI KAl
ouvToVvilel OAeG oxXeDOV TIG DladIKATIEG AEITOUPYIAG TOU AUTOKIVITOU.
H eicaywyr) TTANPo@opIWY OTO PIKPOUTTOAOYIOTH YiVETOI ATTO TOUG AIOBNTAPEG Kal N
uAoTToINCN TWV ATTOPACEWY ATTO TOUG EVEPYOTTOINTEG. [AVTOTE TTpONYEITAI N ETTEEEP-
yaoia Twv onudaTwy €106d0u Kal ££6d0u.
O pikpoUTToAOYIOTAG €ival évag TTOAUTIHOG BonBdg OTO guvepyeio, OUWG XPEIAZeTal
€101k @povTida OTO XEIPIOKO TOU.
270 PEANNOV OAEG o1 AgiIToupyieg Tou auTokivhTou Ba yivovTal ye T BorBgia Tou Pikpo-
UtToAoy1oTH, TToU onuaivel 611 Ba xpeliadovTal €18IKOI TEXVIKOI, TTou Ba yvwpilouv o€
BaBog Ta cuaTAuaTa auTa.

105



10.

1.

12.

13.

14.

15.

EPQTHZEIZ ENOTHTAZ 5

=

Mwg diakpivouue €va Yn@Iako atmd €va avaAoyiko onua;
2. ToaTi oto duadikd cuoTnua xpelalovTal TTAPa TTOAAOI XAPAKTHA-
PEG yIa va TTapacTabei évag aplBuog, v 0To OEKAdIKO OU-
oTNUa TTAPICTAVETAI O i010G apIBUOS Ue AlyOTEPOUG XAPOKTH-
PEG;
Moleg eivai o1 TpeIg BePeAIWDEIS AOYIKEG TTPAEEIG, TTOU UTTOPOUHE VA KAVOUUE WE TIG
Aoyikég TTpoTdoel otnv AAyeBpa Boole;
Marti €xer kaBiepwBei va xpnaolPoTroleital 0 TTivakag aAndeiag yia va emReRalw-
BoUv Ta aTToTEAETUATA TWV AOYIKWV TTPAEEWV;
Na ava@EpeTe Tpia TTAEOVEKTAMATA TWV WNQIOKWY KUKAWPATWY, apou Ta CUYKpi-
VETE JE TA QVTIOTOIXA CUUBATIKA KUKAWHATA JE PEAE.
Moia eival N onuavTIKOTEPN dla@opd avapeoa o€ €va ouvduaoTIKO Kal £€va KO-
AouBiaké Aoyiké KUKAWNQ;
Molor gival o1 évte Baaikoi afoveg, TTou AapBdavouv uTtTdYn TOug Ol GNPEPIVOI
KATOOKEUAOTEG KATA TN oXediaon VOGS QUTOKIVATOU;
Moia gival Ta KUPIOTEPA PEPN EVOG WIKPOUTTOAOYIOTH Kal TTOI0G €ival 0 pOAOG TOU
oTn AcIToupyia TOu oUYXPOVOU QUTOKIVATOU;
Mola €idn pvnuwyv cuvavTtaue ouvABwg o€ £va PIKPOUTTOAOYIOTH Kal TToI0G €ival O
pOAog TNG KABE pvAung;
Eival duvatdv va Asitoupynoel €va autokivnTo, av Tou a@aIpECOUNE TN YVAUN,
Trou dlatnpeital {wvtavr) (KAM);
Molo1 uNXaVIOUOI EVNUEPWVOUV TO HUIKPOUTTOAOYIOTH YIA TIG TPEXOUTEG AAAAYEG
OoTa dIAYOPA CUCTANATA KAl UTTOOUCTANOTA TOU QUTOKIVATOU KAl TTOI0I UNXAVIOUOI
EKTEAOUV TIG ATTOPACEIG TOU;
Molog gival 0 pOAOG TOU PETATPOTTEA AVAAOYIKOU CHATOG O WNPIAKO;
Ti Bpiokel aTTOBNKEUPEVO GTOUG TTiVAKEG avadTnong Kal TTWG agloTTolEl TIG TTANPO-
POPIEC AUTEG O MIKPOUTTOAOYIOTNG;
Mwg yivetal 0 €Aeyx0G evOG KIVNTAPO AUTOKIVATOU PE PIKPOUTTOAOYIOTH Kal TTOIx
€ival TO TTAEOVEKTIUATA TOU EAEYXOU QUTOU;
Molol TTPETTEl VA €ival OI OTOXO0! TWV PMEAAOVTIKWV TEXVIKWY CUVEPYEIWV AUTOKIVH-
TWV Kal TTWG €ival duvaTodv va Toug TTITUXOUV;
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AIZOHTHPEZ

r ENI KA

6.1
6.2
6.3
6.4

Ai10ONTAPES KAl AQUTOKiIVNTO

A10ONTAPEG TAXUTNTAG, BE0NG | METATOTTIONG
AioOnTApEg BepoOKpaTiag Kal TTieong
Aid@opoi dAAol TOTTO1 AICONTHPWYV




Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI
va:

Ava@épete Ta Baoikd €idn Kal To pOAO TWV KUPIOTEPWYV aICONTHPWY,
TTOU XPNOIPOTTOIoUVTAIl GTO AUTOKIVNTO.

Ava@épete TNV apxn AeIToupyiag, Ta XapOKTNPIOTIKA, TOV TPOTTO KAl TO
€idog évdeIgng - EVTOANG, TTou Sivouv oTnV £§0806 TOUG Kal TIG CUVBNAKEG
AgiToupyiag Twv SiId@opwyv TUTTWV AICONTHPWV.

Egnyeite Tn Asitoupyia Kal va ava@EPETe TIG BACIKEG EQAPUOYES TWV
aIoONTAPWY CTO AUTOKIVNTO yia Ta PEYEDN: TaxuTnTag, aAAayig 0éong
N HETATOTTIONG £§0PTNUATWY, OEPOKPACIAG A TTIECNG UYPWYV 1 dEPiWV.

Egnyeite Tn AsiToupyia Kal va ava@EPETe T BACIKN £QOPUOYR TWV EI-
SIKWV aIocONTAPWY TOU AUTOKIVATOU, OTTWG: Tou aiodntipa ofuyovou,

PONAG MAdag aépa, KTUTTHHATOG, ETTITAXUVONG 1 €mMIBpdaduvong K.ATT.

FENIKA

MNa va avtamokpiBoUpe ETMITUXWG OTOV
aTTPOBAETTITO KOOUO Pag, gival amrapaitn-
TN N OTTOKTNON CWOTWV TTANPOPOPIWV.
AuT n AeTITA epyacia yivetal oe KABe
oUyxpovo auTokivnTo atrd oAU €181KoUg
Kal guaicBnToug pnxaviopoug, Toug al-
o0nTApes. O1 a1oBNTAPEG METATPETTOUV
ouvNBWG TIG TTANPOYOPIEG OE NAEKTPIKG
onuara taong. O1 TTAnpo@opieg auTég
MTTOpEi va agopolv oTn JETABOAR TnG B¢-
ong S1aQopwy £EaPTNUATWY, OTNV Kivnon
agdvwy, oTnV TTieon Kal 0Tn Beppokpaacia
UYPWV Kal aEPiwv 0€ CUCTAMUOTA TOU QU-
TOKIVAATOU, OTnVv TOaXUTNTA Kivhong, OTn
oU0TOON TWV KOUCOEPIWV K.ATT.

H texvoloyia otnv kataokeury aiodnTr-
pwv eCehicoeTal paydaia. 1o gUTTOPIO
UTTApYXOUV TTOAAOI  BIaQOPETIKOU TUTTOU
aioOnTApeg, Tou pTTopEl va  dwoouv
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TTANpoYopieg yia To idlo péyebog. MavTo-
TE OUWG €MIKPATOUV Ol AIoONTAPEG, TTOU
E€Xouv Ta KOAUTEPO TEXVIKA XAPAKTNPI-
OTIKA, JEYAANn avtoxn kal BERaia Tnv TTo
TTPOCITH TIUA.

6. 1. Ai1c6ntiipeg ka1
autokivnto

6.1.1. O p6Aog TwV
a1IoONTAPWYV OTO AUTOKIVNTO

O avBpwtivog eyKEQAAOG Traipvel TTAN-
pogopieg ammd 1o TePIBAAAOV TOU XpPnal-
MOTTOIWVTAG TIG TTEVTE QIOBNOEIG. TN OU-
VEXEIQ, €TTECEPYALETAl KAl OUVOUALEl TIG
TTANPOYOPIEG AUTEG, TTAIPVEI ATTOPACEIS
KOl TIG EKTEAEI YE TA PEAN TOU AvBPWTTI-
VOU OWHATOG, OTTWG TTapATNPOUNE OTO
oxnua 6.1.



Aio6nthHpeg

=
NMEPIBAAAON
< >
Z Z 5
E I =4 @
c < S I
o W T =
Q= €z
= T 2
< >
EFKE®AANOZ

Ixiua 6.1: AVOPRIIVOG €YKEPAAOG Kol alobnthpta avtiAnyn.

Me 10 id10 aKpIBWG TPATTO AEITOUPYEI KAl O
YVWOTOG “eYKEPAAOG” TOU AUTOKIVITOU, O
MikpoUTToAoyIoTAG. H opoidtnTa @aiveral,
av TTPOCEEOUE TIG TTAPAKATW AVTIOTOIXIES
METAEU avBpPWTTOU Kal QUTOKIVITOU:
Molog cival Aoimév 0 péAog Twv aioln-
TAPWV OTO QUTOKIVNTO;

O poAog Twv dIGPopwV aIoONTAPWY
OTO QUTOKIVNTO Eival n aTmoKTNoNn
TTANPOPOPIWV YIa Ta CUCTAUATA TOU
Kal To €€wTEPIKO TTEPIBAAAOV, UE OKO-
TO TNV QVTIUETWITION WETAROAWYV Kal
aTTPOBAETITWYV KATAOTACEWY (Opdan)
Kal Tnv emaAfBguon NG TToIOTNTAG
OTA ATTOTEAEOPOTA TTOANWV EVEPYEI-
wv (avadpaacn).
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AlZOHZEIX

EFKED®ANOX

ANOPQINOZ

ANOPQIIINA MEAH

2YXTHMATA

AIZOHTHPEZ

MIKPOYTMNOAOTIIZTHE

OLHNIMOLAY

ENEPIOlMNOIHTEX
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Av oke@TOUME OTI TO avBPWTTIVO XépI OI-
aB€Tel TeploodTepa atd 2000 veupa yia
va aioBavBei éva peyaho apiBud QUOIKWV
peyeBwyv, OTTwG eival n Beppokpaaia, n
TTieon, n kareuBuvon piag Kivnong, ol o-
VAOEIG K.ATT., KaToAapaivoupe 11600 BU-
OKOAN Kal TTOAUTTAOKN €ival n atmmokKTNon
OWOTWY TTANPOYOPIWY aTTd éva cUoTn-
pa. O1 aioBnTripeg eKTEAOUV €va BUCKOAO
£PYO KaI TTPETTEI JE KABE TPOTTO VA Un Pag
TTOPATTAQVACOUV.

6.1.2. Mwc¢ AsiToupyouv ol
aioONTAPES

Avdpeoa oToug alIoBNTAPES EVOG AUTOKI-
VATOU Kal TNV aiocdnThpia avtiAnyn Tou
avBpwTToU UTTAPXOUV TTOAAEG OUOIOTNTEG
AeiToupyiag, aAAG utTGpyouv Kal duo on-
MavTIKEG BIOPOPEG:

e [loAAG QUOIKG peYEDN, OTTWG yia TTO-
padeiyya éva payvnrikd Tredio, dev
gival ameuBeiog avTIANTITA ammod  TIg
mévre aiobroeig. ‘Etol o avBpwTrog
Oev utTopei va avTiAngBei dueoa éva
TETOIO QUOIKO HEYEBOG OAAG avTIAQ-
Bavetal £uueca kal Poévo ue TN Pon-
Bc1a evOG METATPOTTEN TA PNXAVIKA,
BepuIkd, payvnTIKA, XNPIKA, OTITIKG 1)
GAAa atroTeAéoATA, TTOU TTPOKAAEI TO
QuOoIKS auTd péyebog.

e EmmTAéov, o AvBpwTtrog pTTopEi Kal
avixvevel Tnv UTTapén &vog QUOIKoU

HEYEBOUG aANG Bev €xel TNV IKavOTNTA
va HETPAROEI TO PEYEBOG auTo.

AvTiBeTa 01 AI0ONTAPEG PETATPETTOUV €va
QUOIKO pEyeBog, TToU AfyeTal €iocodog
0€ MIa JETPAOIUN TTO0OTNTA, TTOU Af£ye-
Tal €§080¢. 1" autd ¥pPNnoIUOTToIoUV T
amoteAéoparta NG dpdong Tou QUaIKoU
peyéBoug, dnNAadn XPNOCIKYOTIOIOUV WETO-
TPOTTEIG, OTTWG PaiveTal OTO oA 6.2.

H peTatpotrr) Tou apyIkoU QUOIKOU JEYE-
Boug PTTopEi va gival TTPWTOoYEVAS 1 Kal
Oeutepoyevng. MpwToyevAg ival n TTpWw-
TN METOTPOTIN TOU QUOIKOU UeyEBoUG o€
KATTO10 AAAO péyeBOG, TTOU UTTOPEi va JE-
TpNO¢ei e 1o eUKoAo TpoTTO. AV AUTO deV
gival apkeTO, TOTE YIVETAI OTN CUVEXEID KAl
TTEPAITEPW METATPOTIA TTOU AfyeTal Seu-
TEPOYEVAG.

Av B€Aoupe, yia TTOpAdEIyUa, va PETPN-
OOUE TO QUOIKO PEYEBOG TNG BepUOKPa-
oiag (©) Tou aépa TTou péel HEOA OTO OW-
Ajva, 6TTwg @aivetalr oto oxAua 6.3, Ba
XPNOIUOTIOINCOUUE WG TTPWTOYEVH PETA-
TpotTéa pia €181k avtiotaon R1. H TiynR
TNG avTtioTaong autig aAAalel avaloya
ME TN PeTaBOAAR TNG Bepuokpaciag Tou
agpa yia hIKpEG aAayég Bepuokpaaiag.
‘Erol 10)0¢er:

R1 =k O, (kK oT0B8epd avaloyiag)

MpwTtoyevig

EIZOAOZ
:> HETATPOTTA

peyéBoug

EZ0AOZ

Agutepoyevig :>
onuaTog

HETATPOTTA

Ixfua 6.2: Acitoupyla alobninpwv ue tn LoNdela UETATOOIEWV .
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Duaoikd péyebog (EIZOAOE):
O¢epuokpacia aépa © °C
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MpwToyeVAG PETATPOTTN: ‘:>

MeTaBoAR avriotaong R1 ohms
~— D

A€EUTEPOYEVAG HETATPOTTN:
MeTtaBoAr tadong V Volts

>

Ixiua 6.3: AL06nNTHPAC UE IDPWTOYEVI KOl OSUTEPOYEVI] UETATOOMNI.

Av n peTaBoAn TnG TIUAG TNG avTioTaong
Ogv UTTOPEi va yivel eUKOAQ avTIANTITA N
eV TaIPIALEl OTIG TEXVIKEG ATTAITHOEIG HOG,
TOTE e TN PonBeia evOG BEUTEPOYEV [E-
TATPOTTEQ, TN UETATPETTOUNE O€ PETARBOAN
Téong. ‘Evag 1€T010G dEUTEPOYEVAG PETA-
TpoTTéAC €ival N yépupa Wheatstone, Tou
arroteAeital amd TEOOEPIG AVTIOTAOEIG
R1, R2, R3 kai R4. Z1n yépupa auth, n
TIMA TNG Taong V e€apTdTal aTrd TNV I00p-
poTTia TNG YEPUPOG Kal gival avaAoyn TnG
R1 yia pikpég peTaBoAEG TNG.

‘Evo1 10 UEn:

V =0, avR1 R3 =R2 R4«kal
V =AeR1, avR1 ¢ R3 # R2 ¢ R4, (A
oTaBepd avaloyiag)

Apa:

V=AeR1=AeKe@=ppe0,

(M= A e K 0TABEPG avaroyiag).

onAadn n tédon V ival TeAikd avaAoyn Tng
MeTaBoOARG Bepuokpaaiag O.

6.1.3. Tadivounon Twv
aiocOnTnpwv

O1 a10BnTpeg PTmopoUV va Togivoun-
Boulv o¢ dIAPOopEG KaTnyopieg, avaioya
ME KATTOI0 KPITAPIO, TToU Ba eTmiAgyei. H
Tagivéunon auth eival amapaitntn yia
TOUG TEXVIKOUG, TTOU aoyoAouvTtal PE TN
didyvwaon BAaBwyv GTO AuToKivnTto, YIATI
BonBael otnv kaAUTepn KaTavénon Tou
TPOTTOU AgiToupyiag Kal ouvdeapoloyiag
TWV PNXAVIOUWY QUTWV.

Mepikég karnyopisg aioOnTipwyv kara

Kpitripio givail o1 §n1¢:

Mpwrto KpITAPIO: PETABOAN TNG £EvOEIENG

Tou aiIoOnThPa.

Qg 1Tpog TOV TPATTO £VOEIENG, OI AIoBNTHA-

peG diakpivovTal ge dUO KATNYOPIES, TOUG

avaAoyIKoUG Kal TOUG Wn@iakoug.

e Avaloyikoi gival o1 aio0nTApeg TToU
TTapPAyouVv avaloyika orjuara, dnAadn
ouvexwg peTaBaAAdpeva onuata Td-
ONG KE TTOIKIAIO TIHWV.
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e Ynoiakoi €ival o1 aioBnTpeg TTOU
TTapdyouv wnolokd oruara, dnAadn
ofpaTa, Tou €Xouv POvo dUuo TIUEG
Téong 1.x. 0/ 5 Volts.

AcUTEPO KPITAPIO: ETTAQPN TOU AIOONTA-

pa PE TO HETPOUPEVO PEYEDOG.

Qg TPOG TO av UTTAPXEI ETTAQN) TOU a1oBn-

THPA UE TO PETPOUUEVO QUOIKO UEYEDOG,

ol a100NTAPEG dlaKPivovTal O€ ETTAPNG Kal

MN ETTAQNG.

e AioBnTApES eTTAPAG €ival ol aiIoBNnTA-
PEG, TTOU TTPETTEI VO £XOUV TTPAYMATIKH
ETTOQPN YE TO HETPOUHEVO PEYEDOG.

270 oxAUa 6.4 @aivetal évag wnelokog
aloONTAPAG ETTAPNG YIa TN HETPNON OTPO-
Qwv Gtova. To £KKEVTPO, TTOU €ival TTPO-
COPUOCUEVO OTOV AEOVA, QVOIYOKAEIVEI
o€ KGO TTepIOTPOPN £va DIOKOTITN TTaPA-
YOVTaG £TO1 €va Wn@Iakod Crjpa oTnv £€0-
0o E. Mg 10 oApa auTtd evepyoTroIEiTAl O
NAEKTPOVIKOG PETPNTNAG, TTOU KATAYPAPE
TIG TTARPEIS OTPOPEG Tou dgova. BéRaia
TO OUCTNPO AUTO OEV UTTOPEI VO UETPROEI

Mia evdidueon B€on Tou dfova, KATI TTou
yiveTal eUKoAa pe €vav avaAoyikd PETPN-
T OTPOPWV.

e AioOnTApeg pn €ma@Ag €ival o1 al-
oONTAPEG, TTOU BEV £XOUV TTPAYMOTI-
KN €TTAQI PE TO YETPOUHEVO PEYEDOG.
Tétol01 aI0ONTAPEG €ival O OTITIKOI, Ol
MayVNTIKOI Kal 01 NAEKTPOPAYVNTIKOI.
To KupIOTEPO TTAEOVEKTNUA TOUG Eival
611 &gV £XOUV TPIREG PE TO HETPOUUEVO
QUOIKOS péyebog.

Tpito kpITApPIO: XPAON €EWTEPIKAG TTN-

VNG evépyeiag atrd Tov aiobnThpa.

Q¢ 1pog TNV atraItoupevn 1 Oxl XPAon

eEWTEPIKNAG TTNYNG NAEKTPIKAG EVEPYEIAG

yia TN AgIToupyia Toug, ol aioBnTipeg dia-

KpivovTal o€ OUO KaTnyopieg, Toug TTadn-

TIKOUG Kal TOUG evepyoug.

e TMalnmikoi cival o1 aioBnTpPEG, TTOU
Oev aTTaITOUV £EWTEPIKA EVEPYEIQ ATTO
NAEKTPIKA TNy OAAG TTapdyouv TO
onua e€6dou Pe atreubeiag PETATPO-
T PNXaVIKAG, BEPUIKAG 1 QWTEIVAG
EVEPYEIOG O€ NAEKTPIKN.

5V
Emraen E
'EKKEVTPO 5V MetonTric
AloKOTITNG
MepioTpo@ikdg
agovag

Ixpua 6.4: Ynoiaxog alobninpag €mNapng yLa uETPNon orpopdv afova.

112 1



Aio6nthHpeg

| ©) si-©O)"
—>s|
+] © > ©)-

Mieon

IxApa 6.5: NoOntikég mielonAekTplKOG aLtodnthnpag xoAalla (quartz).

‘Evag miedonAekTpIikdG aioBnTApag amo
@uOIKS kpuaTaAho xahalia (diogeidio Tou
mupitiou SiO,) @aivetal aTo oxrua 6.5.
Me Tnv e@apuoyn TTieong oTov KPUOTAAAO
avamTuooeTal Tdon avaloyn Tng Trieong,
eCaITiag TNG TTOPANOPPWACNG TOU TTAEYUO-
TOG TOU QUOIKOU KpUaTAAAoU xaAadia.

e Evepyoi civai o1 aioBntipeg, TOU
amaitouv  €EWTEPIKA  evépyela  ATTo
NAEKTPIKA TTAYA VIO va AEITOUPYROOUV.
MNa apadeiypa, o aiobntipag Bepuo-
Kpaoiag aépa pe yépupa Wheatstone
TTOU YyvWwpicaue oTnv TTponyoUlEvn
evotnTa (oxnua 6.3), cival évag evep-
yo¢ aiobnthpag, yiati XpnoIYOTIOIE
e€wTePIKN NAekTpIKA TNYR E yia TN
A&IToupyia Tou.

TETapTo KPITAPIO: apXn A&IToUupyiag Tou
aicbnthpa.

Qg TTpog TNV apxn AeIToupyiag Toug, ol al-
oOnTAPEG dIaKpivovTal 0€ NAEKTPOPAYVN-
TIKOUG, NAEKTPOPNXOVIKOUG, BgpuIkoUg,
TECONAEKTPIKOUG, payvnTIKOUG, €TTayW-
YIKOUG, XwpPnTIKOUG, OTITIKOUG, XNUIKOUG
K.ATT.

O dlaxwpIoPOG auTdG OXETICETOI PE TA
atmroTeAéoPATA TOU NAEKTPIKOU PEUPATOG
Kal TN duvaToTNTA TOUG VA AEITOUPYAOOUV
KOl avTioTpOQa. ZXTIG ETTOUEVEG €VOTN-
TeG Ba yivel avaAuTiky TTapouciaocn Twv
aiIobnNTApWV JE ETTIKEVTPO TNV apxn Ael-
Toupyiag Toug.

6.1.4. XapaKTnNPIoTIKA KOl
nepIfdAAov Twv aiocOnTRPpWV

H Aeitoupyia Twv aiobBnTApwy XOopakTn-
piCetal ammo diapopeg 1010TNTEG. Tar TTE-
PICOOTEPO XOPOKTNPIOTIKA Twv aioln-
THPWV agopoulv yia 1816TNTa TG £66d0U
o€ ouvduaoud pe Tnv €icodd Tou. Ta
KUPIOTEPA ATTO TA XOPOKTNPIOTIKA TWV
aIoONTAPWY TOU QUTOKIVITOU PEPIKA ATTO
Ta OTToia QaivovTal 0To oXAua 6.6 ivai:
e H kapmUAn pUBpiong, dnAadn n
ypa®ikn mapacTtacn Y = f(X).
e H ypapuikétnTa, dnAadr n avaAoyia
€€Od0U - e10660u: Y =K o X.
e H guaioBnoia, dnAadn o Adyog PeTa-
BoAwv £¢6doU - €10600U S = 3_;
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Eicodog X ‘E§odog Y
= AIZOHTHPAL = >3
Y Y
Y = f(X) S = dY/dX
dy
dx
X X

Ixipa 6.6: KounUAn pUbutong - ypouulxotnta - svaltobnolia arobnripa.

e To képdog, dnAadn n euaiobnoia o€
B1dpopeg ouxvOTNTEG AsITOUPYIAG.

e Hdlapopd @dong, dnAadr n XpPoVIKn
KaBuaoTépnon £¢6dou - €100d0U.

Ta xapaktnpIoTIKE Twv a108NTHPWYV HOoIA-
{ouv pe TIG 1810TNTEG TWV OPYAvVWY Kal
OUOKEUWV UETPNONG, TTOU YVWPICAUE O€
TponyoUuevn evoTnTa Kal OlakpivovTal
g€ OTATIKA, ONAAdK XAPAKTNPIOTIKA TNV
TTEPITITWON TTOU N €i0000¢ dev PETARAA-
AETAI PJE TO XPOVO Kal BUVAMIKA, dnAadn
XAPAKTNPIOTIKA OTNV TTEPITITWAON TTIOU N
€i0000¢ aAAAlel pe TO Xpovo. ATTo Ta Xa-
POKTNPIOTIKA TTOU QVAQEPANE, N KAWTTUAN
pUBUIONG, N YPOUUIKOTNTA Kal N euaioBn-
oia gival oTATIKA XOPAKTNPIOTIKA, EVW TO
KEPOOG Kal n diagopd @daong cival duva-
MIK& XOPAKTNPIOTIKA.

O1 aiobnmpeg €vog QUTOKIVATOU gival
QAVOYKAOMEVOI va AEITOUPYOUV OTO €Ew-
TEPIKO TTEPIBAANOV Kal va OéxovTal TIG
EMOPACcEIC aTTO dIAPOPOUS TTAPAYOVTEG.
Av ol g§wTepIKoi auToi TTapdayovTeg AA-
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Aadav TIg 1016TNTEG TWV AIOONTAPWY, TOTE
Ol TTANPOYOPIEG TOU HIKpoUTTOAOYIOTH Ba
fTav Aaveaouéveg Kal ol atmo@AcElS ToU
O¢ev Ba gixav ocwaTd atmoteAéguaTa.

‘ETO1 01 KOTAOKEUAOTEG AIoONTAPWY Aay-

Bdavouv travtoTte UTTOWN TOUG TIG ETTIOPA-
ogig Tou TEPIBAANOVTOG TTAVW OTNn Agl-
Toupyia kal TNV atrédoaon evog alobnTi-
pa. TETolol TTAPAYOVTEG ETTIOPOAONG TOU
TePIBAAAOVTOG Eival:

Zxiua 6.7: ALcOntnpag ouoTtnuo-
TOC¢ av&pTnong kKoL ouvdeon) TOU Of
nepLfBarrov: dovhoewv, oxovng,
Uuypaoclag Kol VeEPOU.



n OepUoKpagia Tou PECOU TTOU TTEPI-
BaAAel Tov a10ONTAPA.

0l SOVAOEIG KAl T KTUTTAMATA GTNV
TTEPIOXN OTAPIENG TOu aioOnTrApa.
oKovn Kkal {&va cwpata TAVW OTIG
aiIoONTAPIESG ETTIPAVEIEG.

uypacia Kal Vvepé OTO CWHA Kal TIG
ouvdEaeIg Tou ailoBnTripa.

€MidOpacN XNMIKWV oucIwv (TT.X.
QVTITINKTIKOG uypd) aTov aiobnTrpa.
TapePPOAEG aTO anpa €{6dou aTrd
VEITOVIKA NAEKTPOUAYVNTIKA TTEDIA.

6.1.5. Ta €idn Twv AIcONTAPWYV
TOU OUTOKIVATOU

Ta onuEPIVA TTPONYHUEVA CUCTAMOTA EAEY-
XOU TWV QUTOKIVATWY €XOUV aTtraitnon
€VOG PeydAou apiBuol onudaTwy €10600U
“€CuTTVWV” aIoBnTAPWY, YIa va IKAVOTTOI-
NOOUV TIG ATTAITACEIS CUUTTEPIPOPAS Kal
agloToTiag TWV AUTOKIVATWY. AUTOI OI al-
oONTAPEG TTPETTEI VA £XOUV UWNAEG TTPO-
dlaypagEg, ouOTAUATA TTPOCTACiAg Kal

Aio6nthHpeg

auTodIAyvwong, o€ ouvduaouo pe Trépa
TTOAU XauNnAS KOOTOG KATOOKEUNG.
MapatnpwvTtag 10 oxnua 6.8 BAETTOUE
TNV TTOIKIAIO TWV a1I0BnNTHPWYV, TTOU UTTApP-
XOUv OTO gUyXpovo auTokivnto. O apib-
MOG Toug EeTTepVA TOUG 25. TNa va JEAETH-
OouE KAAUTEPQ TOUG KUPIOUG aIoBNTAPES
TOU QUTOKIVATOU, B0 TOUG XWPICOUWE OTIG
ETTOUEVEG EVOTNTEG O€ diIdpopa €idn, ava-
Aoya pe Tn XpAON TOug.

AIoBNTAPEG TAXUTNTAG OTPOPWYV Kal
YWViog TTEPICTPOWPIKAG Kivnong.
AIoBNTAPEG METATOTTIONG ) PETAPO-
AAG B€ong eCapTnUATWY.

AIoBNTAPEG BeppOKpATiag uypwy N
aEPiWV OE OUCTAUATA OXNUATOG.
AioBNTApES TriEoNg uypwv 1 agpiwv
O€ OUCTAUATA OXNMATOG.

AlobnTipeg pofg - padag uypwv n
agpiwv o€ CUOTAUATA OXAUATOG.
AI0BNTAPEG KIVNTIKAG KOTACTAONG
oXAMaTOG (ETTITAXUVON K.ATT.).

i AloBntipag B€ang Alobntipag
A[UGHTHDG§ BaABidag avakukAo- TayxUTNTOG TPOXWV
Agbnmipag  ©éongTng Popitg KAUCTEPIWV
mieong oty TTETAA0UBag AlgbnTrpag
TIOAATTAR ykagioy popTiou
. eloaywyn oxApaTog
AioOnTApag
TaxuTnTag
oxnuarog
\ AiobnTrpag
EMTAXUVONG
AioBnTrpag /
ywviag oTpo®a- AiobnTApag
Aogpopou /////////‘ Béong Tipoviou
i \ AiobnTrpag
A|09nT<npgg TTEVTAA ykadiol
ypavagiou AloBnTipag .
KiBwTiou aMayhc AioénTrpag
TaXUTATWV TaXUTATAWV TTEVTAA yKadiou

Ixfua 6.8: Aicpopa €(dn

aLoOnNTHPWY OTO OUYXPOVO QUTIOKI(VNTO.
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e Aiocbntipeg o§uyovou kal ocUoTaong
KQUOOEPIWV.

e AIoBNTAPEG KTUTTAMATOG €KTOVWONG
(Treipakia).

e AIoBNTAPEG VIO PETPNTEG EVOEIKTIKWV
opyavwyv.

6. 2. Aio6nthipeg
taxytntag, 6€éong 1K
petatémniong

6.2.1. AiIoONTNPES TAXUTNTAG
oTPOPWV

O poAog Twv aiobnTipwyv TaXUTNTAG
OTPOYWV €ival va PeTpouv Tnv TaxuTn-
TA TWV OTPOPWYV EVOG TTEPICTPEPOUEVOU
dgova avd Aemrtoé (rpm). Autd eival €va
atrd Ta BepeAION PeYEDN TTou TTPETTEN va
METPNBOUV o€ éva auTokivnTo, apou aTro-
TeAEl TN BAon ava@opdg yia Tn AsiToupyia
Kal pUBPIoN AAAWV CUCTNPATWY KAl UTTO-
OuUCTNUATWV.

O1 BaAoIKES QAPLOYES TWV aIoONTAPWY

auTwyv OTO AUTOKIvNTO givai:

e n péTpnon TnG TaXUTNTAG TWV OTPO-
PWV TOU OTPOPaAoPOpou Gtova, JE
OKOTTé Tn pUBJION TOU XPOVICUOU
NG avaQAeEng Kal TG dIAPKEIAG TOU
WYEKATHUOU TOU Kaugaipou. A&yeTal Kal
METpNOoN TaxUTNTAG KIVATAPA.

e n péTpnon Tng TaXUTNTAG TWV OTPO-
PUWV TWV TPOXWV, UE OKOTTO TN Acgl-
Toupyia Tou avTioAiIoBnTIKOU OuoTH-
paTog epévwy (ABS).

e n péTpnon Tng TaXUTNTAG TWV OTPO-
QWV TWV ypavaliwv TaXUTATWY, WJE
OKOTTO TNV aAAayr} TOUG OTO NAEKTPO-
VIKO KIBWTIO TAXUTATWV.

H texvoloyia €xel va TTapoucidoel TTOA-

A& €idn a10OnTAPWV TaXUTNTAG OTPOPWY,
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OTTwg o1 aiIoBnTRpeg eairvopyévou Hall, ol
QPWTONAEKTPIKOI (OTTTIKOU TUTTOU), OI al-
oONTAPES PETARANTAG PAYVNTIKAG QvTi-
oTaong Kai ol payvnTikoi. H 1don 1ng
TEXVOAOyiag eival va avTikaBioTd Toug
TTaAaIoU TUTTOU QIGBNTAPEG ETTAPAG PE KN
ETTAPNG, yiaTi Oev £xouv TPIBEG KAl TOUG
EVEPYOUG aloBnTAPEG PE TTABNTIKOUG, YIO-
Ti BéAouv eAAYIOTN ouvTAPNON.

6.2.1.1. AioBnTApag TaxUTNTAG OTPO-
@wv @aivopévou Hall (XoA)

Ti givanr To @aivopevo Hall; Otav éva
oToIXgio nuIaywyou ) oToixeio Hall Tpo-
podorteital ammd aTabepd pevpa évraong |
Kal BpiokeTal y€Oa O€ £va payvnTiko TTe-
Oio B, mapdyel tdon V 1mou e€aptaTal amo
N 6€é0on Tou nuIaywyoU oToIxEiou péaa
oTo 1redio (oxAua 6.9).

Av 10 B ¢ival k&BeTo oTo |, TOTE:
V=VuéyiaTo.

Av 10 B givai TapdAAnAo oo |, ToTE:
V=0.

MNa ka0 aAAN Béon Twv B kai

V péyioto >V > 0.

B
| Huiaywyog
+ Vv
+ -
Mratapia E

Zxnpo 6.9: dotvouesvo Hall.
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.
Tpoxahia MepioTpe@duEVO
KAAUPPa pe TTTepUyIa
KéAuppa
B
\% YApa e€6dou
2T0Ix€Eio Hall / 5
pOVILOG payvATNG
1 oTpoPn
KUkAwua Tpogodoaiag MepioTpeQOHEVOG
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Ixfiua 6.10: AioOntrhipag TaxUInITag OTPOPOV @alvouévou Hall.

To @aivouevo autd atroTeAel TNV apxn
AgiToupyiag Tou aioBnTApa TaXUTNTOG
oTpogwyv Hall, éTmwg @aivetal oT0 OXNA-
pa 6.10. O aioBnTApag eival evepyog, pn
ETTAPNAG Kal £XEI Yn@lokr £€£0do Taong.

ATtroteAgital atrd éva YOVIMO PayvATn Kal
éva aToixeio Hall, Trou gival TotTtoBeTnuéva
o€ oTaBepn BEon. To aToixeio Hall Tpogo-
OOTEITAI OTTO TNV PTTATAPIO TOU QUTOKIVI-
TOou Pe Taon 12 Volts kai €101 dlappEeTal
até oTtaBepd pevpa l. To payvnTikod Tedio
TOU PAYVATN KOTEUBUVETAI QpPXIKA TTPOG
Ta TTAvw Kai givar TTapdAAnAo pe 10 pel-
pa |, €101 woTe V=0. ZTOV TTEPIOTPEPOE-
VO dfova OTEPEWVETAl €va KAAUPPA JE
4 1rTepulyia ammd katdAAnAo uAik6. Kdabe
@opd, TTou TTeEPVAEl Eva TTITEPUYIO avAe-
0 aT1To TO JOVIYO YAyVATN KAl TO OTOIXEIO
Hall, To payvnTikd 1medio B ekTpétmeTal Kal
yiveTal kdBeTo oTo 0TABEPS pelpa |, €10l
woTte V=Vpéyioto=5Volts, evw otav dev
uTTdpxel TIrepuyio, 1o V=0. Mg Tov TpdTTO

autd TTapdyetal éva ynoelokd onua €€6-
dou, TTou gival avdAoyo TTpog Tov apiBuod
TWV OTPOPWV TOU GEova ava AeTTTo (rpm).

Ixfpa 6.11: AtoOnthnpoag Hall ta-
XUTntac otpopdv &éova. ALabéTe!
TPELC aKpodéxTeC. OL OUO XPNolL-
UOmoLoUvVIalL yla Tpopodooia KAl O
TpltoC yia tn uetddoon TOU OHUA-—
TOC OTO ULKPOUMOAOYLOTH UECW TOU
BUouatog. Exel afidmiotn A€i-
Toupyla og Oepuokpaociec amd - 40
uéxot +150 °C.
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6.2.1.2. ®dwTONAEKTPIKOG aIoONTAPOG
TaXUTNTOG OTPOPWV

O aioBnTtpag autou Tou TUTTOU XPNOCIUO-
TrolEl pIa akTiva atrd uTTEPUBPO PWG yia
va avixveuael TNV TaxUuTnTa Twv GTPOPWV
Tou d¢ova. H apxn Asitoupyiag Tou oTn-
piCeTal oTov €Aeyx0 TNG UTTEPUBPNG AUTAG
aKTivag, dnAadn oTo TTOOEG POPES dIaKO-
TINKE KAl ATTOKATOOTABNKE N aKkTiva atrd
KATTOIO KIVOUHEVO avTIKEiuEVO. O €Aeyx0g
QuUTOG yiveTal pe Tn BonBeia piag NAEKTPO-
VIKNAG BI1aTagNG, TToU AéyeTal OTITIKOG {e0-
KTNG UE EYKOTTH.

Ti €ival 0 OTTIKOG {EUKTNG PE EYKOTTA;
O omTIKOg Ceuktng eival pia atrAn &1d-
Tagn dUo OToIXEIWV NUIAYWYWV: Piag OI-
600U PE QWTOEKTTOUTTA UTTEPUBPOU Pw-
166 (LED) pn opatou yia Tov avBpwrTro,
Kal evog atTAoU @wToTpaviioTop PE dUO
OKPOOEKTEG (OxNHa 6.12).

To ewTtoTpavlioTop YOIALEl JE NAEKTPOVI-
KO OIOKOTTTN.

D dwroTpaviioTop

12V LE 5V

Eykotiy

Ixhpoa 6.12: Ontixké¢ (eUKTNG HOU
KAglvel Ootav pwtiletal, N avoli-
veL av o€ owtiletol.

O oTTIKOG {eUKTNG €ival N Kapdid ToU Qw-
TONAEKTPIKOU aioBnTApa TaxUTNTAG OTPO-
WV, TTOU QaiveTal oTo oxAua 6.13 Kai €i-
val évag evepyog aloBnTAPAG PN ETTaPg
ME ynolakn £€0do Tdong.

AtroteAeital atrd évav oTrmikG CeUKTN ME
EYKOTTA, MECQ OTNV OTToia TTEPIOTPEPE-
Tal €vag OiOKOG PE OXIOMEG, TTOU Eival
oTEPEWPEVOG OTOV dfova TNV TaXUTNTA
OTPOQPWYV TOU OTToioU BEAOUME va UETPA-

TpoxaAia H'EpIGTpE(p(')psvolg
OiOKOG HE OXIOHES
KéaAuppa
Zxiopn
avapopdag
Vv Znua egodou
OTTIKGG CEUKTNG
KUkAwpa Tpopodoaiag MepioTpepdpevog
Kal PUBIOTAG OAMATOG agovag

ZxfApo 6.13: PwTonAEKTPLKOGC aLo0nNTHPUC TaXUTHTAC OTPOPOV.
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ooupe. H diodo¢ LED @WTOEKTTOUTING
Tpo@odoTeiTal ouvexwg Pe Taon 12 Volts
Kal €10l eKTTEUTTEl OTOBEPd UTTEPUBPO
PWG, TTOU KATEUBUVETAI OTO QWTOTPAV-
Ciotop. KaBwg TtepioTpépeTal 0 OiOKOG
ME TIG OXIOMEG, N QWTEIVI] OKTiVa BIAKO-
TTeETal d1adoyIK& avolyokAgivovTag £T0l

Ixnpo 6.14: PwTONAEKTOLKOG L=
oonTHPAC TAXUTINTAG OTPOPOV d&o—
va. To mio OSUOKOAO TEXVIKO mod-—

BAnua e€ivatr n €UBUyPAUULON TWV

OTOLXE[WV TOU ylO TNV ONTLKN
leUén. H AUon eival n xpnoLuo-
noinon ouunayoug Hovadag ONIT LKOU
{eUKTn, mOU €(val OwoTd €UBU-

YVOQUU LOUEVDN aTdO TOV KATHOKEUN—

o1n.

Aio6nthHpeg

ToV “dIaKOTITN” TOou QwToTpaviioTtop. Me
TOV TPOTTO QUTO TTAPAYETAl Eva WNQIaKo
onpa €¢odou, Tou €ival avaAoyo TTPOoG
TOV apiBud Twv OTPOPWYV Tou dgova avd
AETTTO (rpm).

6.2.1.3. AiIoOnTApag TaXUTNTAG OTPO-
@WYV JayVvNTIKAG avTioTaong

Ti €ival n payvnTikA avtiotaon Kai Ti
TTPOKOAEl N YeETABOAA TNG;

To payvnTiko TTedio evOG payvhTn aTToTE-
AgiTal a1rd TTOAAEG PayVNTIKEG DUVAMIKES
YPOUMEG, TTOU Eekivouv atrd TOo Bopeio
moAo (N) Tou payvATn Kal KaTtaAfyouv
0710 VOTIO TTOA0 (S), akoAouBwvTag éva
payvnTikd dpdpo. H duokoAia, TTou Bpi-
OKOUV Ol BUVANIKEG YPaUUEG aTh BIadpo-
MR auTr, AéyETal MOAYVNTIKR avTioTaon
Kal PoIGeEl wg £vvola PE TNV NAEKTPIKN
avTioToon.

O aépag €xel eyaAn PayvnTikn avrioTo-
on kal dgv emMTPETTEI TNV OIEAEUCT TTOA-
AV PJayVNTIKWY OUVAMIKWY  YPOUUWY,
evw avTiBeta éva GANO CI1dNPOoPayvVNTIKO
UANIKO (TT.X. TO aTGAAI), OX1 HOVO A@AVEI TIG
MayvNTIKEG YPAMMPES va TTEPACOUV €UKO-
Ad, OAAQ TIG CUYKEVTPWVEIL.

N Aépag S
(MeydAn payvnTiKh avTioTaon)

= MayvnTikA pon i apIBPOG PHayVNTIKWY SUVANIKWY YPAUHWY.

N 21dnpopayvnTIkS UAIKO S

Mnvio

(MIKPRA payvnTIKA avTioToon)

Ixfua 6.15: Avantuén tdong €& enaywyng pe ueTafoAn uayvntLKNG PONC.
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Av TUAi¢oupe éva Tmvio oTO PayvATn,
OTTWG QaiveTal oto oxXAua 6.15, 101€ O
apiBuog  TWV  POYVNTIKWY  QUVANIKWV
ypappwy, dnAadn n payvnTikn pon, pe-
TaBdaAAeTal KGBe popd TToU TO C1dNPOMa-
yVNTIKO UAIKG TTapeBAAAETOI OTO payvn-
TIKO OpOu0o. To atroTéAeoua TNG aAAayng
NG MAyvNTIKAG PONG €ival n avamTugn
evaAaoaoduevng TAoNG €¢ ETTAYWYNAS
oTa GKPaA TOU TInviou.

O1 1016TNTEG TNG METABAAAOUEVNG HayVN-
TIKAG avTioTaong atoteAolv TV apxn
AgiToupyiag Tou aioBnTApa TaXUTNTOG
OTPOPWV HE METABANTA PayvNnTIKA avTi-
oTaon, OTTwg @aiveral oto oxnua 6.16,
TToU €ival £vag TTadnTIKOG aIoBNTAPAG UN
ETTAPNG pE avaloyikn £€€0do Tdong.

ATtroTteAcital ammd €va POVIMO PayvATN
ME TUAMA TTPOEKTOONG TOU TTOAOU, YUPW
atrd Tov oTT0i0 €ival TUAIypévo éva Trnvio.
Autn n diaTaén eival yvwoTA Kal wg pa-
YVNTIKA KEQAARN A YEVVATPIO JAYVNTIKWY
TTaApwyv. ‘Eva 0doviwTtd ypavdad amo ol-
dnpouayvnTikd UAIKO €ival OTEPEWPEVO
Tévw aTov afova r Tov Tpox0, TNV TaxU-
TNTQ TWV OTPOPWYV TOU OTToiou B€Aoupe
va peTpriooupe. Kabwg TrepioTpé@eTal 0
afovag, Ta dOVTIO KAl TO YETAEU TOUG OI-
dkeva agpa TepvouVv dIadoxIKA UTTpoaTd
ATTo TN PAYVNTIKA KEQAAT).

H payvnTikrl pory TTou TrepvAel Kal péoa
ato 1o TNVvio YeTaBAAAETaI GuvEXEIQ, Kal
€101 TTapAyeTal éva avaAoyikd evaAAao-
oo6pevo onpa tédong. O HIKPOUTTOAOYIOTHG

Agovag

MepioTpe@opEVO
000VTWTO Ypavad

AbvTI Kl BIGKEVO
AbvTi ypavadiol

MayvnTiknA
pon

ul u2
\'

-V

>Aua Tdong £§6d0u
o€ TaxuTNTEG U1<Uu2

Mpoéktaon Moviyog payvitng
méAou MepiBAnua

MepiBAnua

Mnvio KaAwdia orjpatog

[Adelelo]V]

Zxfua 6.16: ALoOntnpag taXUINTAG OTPOPOV UAYVNTLKNG avI{oTHonG.
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Aio6nthHpeg

Ixiua 6.17: MayvntlkKOG aLOONTHPAC OTPOPOV TPOXoU O ouotnua ABS.

yvwpilovTtag Tov apiBuod Twv doVTIWV ToU
ypavadiou, utroAoyilel Tnv TaxUTNTA TWV
OTPOPWV TOU Aova ammod Tn ouyxvoeTnTa
Kol TO TTAATOG TOU TTAPAYOUEVOU QVAAO-
YIKOU OAuATOg, a@ou TTPONYOUNEVWG TO
METOTPEWEI O€ YN@PIako onua ue éva A/D
METATPOTTEQ.

2Tnv TTpdaén ouvavtape TTOAAEG POPPEG
MayVNTIKWV KEQAAWV.

210 oxAua 6.17 @aivetal pia TTapaiiayn
€VOG a10ONTAPa TaXUTNTAG OTPOPWV HE-
TaBANTAG payvnTIKAG avTioTtaong, OT1rou
avti yia 70 0doVTWTO YPAVAll UTTAPXEI
€vag OAKTUAIOG PE payvnTIKoUG TTOAOUG,
TTOU TTPOEEEXOUV.

‘Eva T€T010 PayvnTIKO OOKTUAIO PE TOV
aiobnTApa Tou BAETTOUME KAl OTO OXNA-
pa 6.18. H oxediaon auth xpnoiuoTrol-
gitar ouxvé oto ABS, 10 avTioAIoBnTIKO
ouotnua Twv @pévwy. O aioBnTiRpeg
auToi givar agiomaTol, XpeldlovTtal eAdyI-
0Tn ouvTAPENON Kal Asiroupyouv pe Oid-

Keva aépa 0.25 péxpl 3 mm o€ Bepuokpa-
oieg -40 wg kai 165 °C.

6.2.1.4 AioOnTApag TaxuTNTOG OTPO-
QWV HayvNTIOMEVWYV ETTAPWV

To yvwoTtd @aivopevo NG PayvATiong
MEPIKWV UNIKWV a1ré GAAoug pévipoug
MayVvATEG aTroTeAEl TNV apXA AeiToupyi-
ag ToU a10ONTAPa TaxUTNTAG OTPOPWYV UE
payvnTIoueveg eTTaQEG (reed relay).

Ixnpua 6.18: MayvntikOg SAKTUALOC
ABS.
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5V
5V

Agovag Mayvimg

MayvnTikA pon

>Apa TAoNG £§6d0U

1 oTpoon

Ixnpo 6.19: AiL06ntnpag TaXUTNTAG OTPOPEOV MayvnTL{OHEVOV EINPOV .

O aioBnTAPag auTtog eival evepyog, N
ETTOPAG Kal €xEl Ynelakn €£odo TaonG.
AOyw TOU XapNAoU KOOTOUG KATAOKEUNG
Kal Tou oTTAoU TpOTTOU AsIToupyiag Tou
EXEl ETTIKPATNOEI OTIG OUYXPOVEG £PaAp-
MOYEG TOU QUTOKIVATOU.

AtroteAeital amd  éva POVINO  payvi-
TN, TTOU €ival OTEPEWMEVOG TTAVW OTOV
afova, TNV TOXUTNTA TWV OTPOPWV TOU
otroiou BéAoupe va petpricoupe. Kabuwg
TTEPIOTPEPETAI O PAYVATNG, OUVEXWS Ha-
yvnTiCel Kal atropayvnTifel duo payvnTi-
KEG ETTAPEG, TTOU €ival KATOOKEUOOUEVES
atrd KAaTAAANAO UAIKO, OTTWG QaiveTal 0TO
oxnua 6.19.

AvdAoya pe 1o €idog TNG payvATiong (Bo-
PEIOG A VOTIOG TTOAOG) 01 BUO ETTAPEG EAKO-
vTal ) arrwBouvTal yetagl Toug. H pia etra-
@n Tpogodoreital dlapkwg pe Téon 5V. Mg
TOV TPOTTIO aUTO TTAPAYETAl VA WNPIOKO
orua, TTou gival avaAoyo TTpog Tov apib-
MO TWV OTPOPWYV Tou Gfova avd AETTTO.
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O aioBnTApag TaxuTNTag OTPOPWV Ha-
YVNTICOPEVWY ETTAPWY UTTOPE va aVTEEEI
oe OKANPEG ouvlnkeg TTEPIBAAAOVTOG,
OTO OTT0i0 Ogv UTTAPXEl KOAR KaBap1oTn-
Ta. Aev pTropei OpWG va AEITOUpynoEl Pe
aglommoTia og TTOAU UWNAEG OTPOYEG TOU
KIVNTAPA, YIATi O ETTAQPEG TOU BEV TTPO-
AaBaivouv va aAAG&ouv payvnTiopo. To
QAIVOPEVO AUTO OPEIAETalI OTNV KOBUOTE-
pnon aAAayng €idoug payvhTiong, TTou
gival yvwoT wg HayvnTiKR uoTépnon.

6.2.2. AioOnTNPES BéoNnNg N
HETATOMONG £§APTNHATWYV

O poéAog Twv aioBnTApwy B€ong e€apTn-
MATWV €ival va utroloyifouv ue akpiBeia
N 6€0n evog agova 1 evog eEAPTHPATOS
Kal va divouv Tnv TTANpo@opia autri oTo
MikpoUTToAoyIoTH. Ta TTepioodTepa eap-
TAMATA OTO AUTOKIVNTO KIVvOUVTAl E TTE-
pIoTPOYIKA A €uBUypapun kivnon. ‘Etol



uTTdpxouVv aioBbnTipeg, TTou utToAoyifouv
TN ywvia TEPIOTPOPRG VOGS Gfova, TN
0éon 1 TN YPOMHIKA METATOTION €VOG
€EAPTAMOTOG.

O1 BacIkéES €papUOYES Twv aiobnTh-

PWV ywvidag mePIGTPOPNS givai:

e H pétpnon TG ywviog Tou €KKEVTPO-
@Opou Atova wg TTPOG TO Avw VEKPO
onpeio TNG d1adpOouNAG Tou EPROAOU, UE
OKOTTO TO OEUTEPOYEV UTTOAOYIGHO
NG 15avIKAg Béong Tou gupoAou yia
TNV EVTOAA €VEPYOTTOINONG TOU OTTIV-
Onpa ota utrouli ava@AeEng Kal Twv
BoABidwv wekaopou, OTTWG @aiveTal
oto oxfua 6.20. MNoANd cucoTAupaTta
€xouv duo aioOnNTAPEG PETPNONG TNG
ywviag auTtAg yia eTTaAnRBeuaon.

e H pérpnon Tng ywviag Tou afova TI-
povioU wg TTpog Tn B€0n Tou yia €u-
Beia TTopeia, pYe OKOTTO TO OEUTEPOYE-

20°

Aio6nthHpeg

VI UTTOAOYIONO TOU (POPTIOU OTOV KIVN-
TAPQ, atmd Tn AsiToupyia Tou USPAUAI-
KoU TIJovioU.

H avagopd 1ng 6éong (ON-OFF) Tre-
PICTPOYPIKWY OIAKOTITWY, OTTWG TT.X.
0 BIAKOTITNG €KKIVNONG OTO TIPOVI, PE
OKOTTO TNV TTANPOo®OpNoN TOU UIKPOU-
TTOAOYIOTH YIa ThV €KKivnon TOU auTo-
KIVATOU.

H pétpnon tng ywviag tng meTaAou-
dag ykadiou, ye oKoTré Tn pUBUIoN TNG
1I0aVIKAG avaAoyiag aépa - Kauaiuou.
H pétpnon Tng ywviag Tng TeTaAoudag
TOU 0€Pa WG TTPOG PIa BEon avapopag
(T7.X. KAEIOTN), HE OKOTTO TO OEUTEPOYE-
VI] UTTOAOYIOPO TNG ATTAITOUPEVNG TTO-
00TNTAG aépa, OTTWG dEixX Vel TO oXAKa
6.21. H pétpnon auth eival amapaitn-
TN yia T pUBJIon TnG 1I0AVIKAG ava-
Aoyiag aépa - kauaipgou (14.7:1), n
pUBUICN OTPOPWYV OTO PEAAVTI KAl TV

Exfuo 6.20: Métpnon yoviag (x) 1ng 6€0ng 10U £KKEVIPOPOpou aéova.
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MpwToyevAg péTPnon ywviog
NG 6éong MeTaAoudag agpa

=)

Agutepoyevng péETpnon
MO0 OTNTAG EICEPXOPEVOU AEPA

Ixipa 6.21: Iowtoyevig Kol OEUTEPOYEVNG UETPNON ALOONTHPA AEPA.

TTPOCAPPOYA TOU XPOVIOUOU TNG ava-
PAEENG OTO POPTIO TOU KIVNTAPA.

EKTO6¢ Twv gpapuoywv Twv aiodnti-

PWV ywviag TEPICTPOPNS, MEPIKES

gpapuoyéc Twv aigbnrnpwv 0éong n

YPAUMIKAS METATOTIONG gival:

e H avagopd tng 8éong (ON-OFF) &i1-
OKOTITWV QOPTiwv, OTTWG TI.X. €ival o
SIaKOTITNG evepyoTroinong Tou A/C, pe
OKOTTO TNV TTANPOPOPNCN TOU WIKPOU-
TTOAOYIOTH YIO TNV EVEPYOTTOINGN QOpP-
Tiwv (A/C, @WTA K.ATT.).

e H avagopd Tng kivnong pmmoutdv B¢-
ong 1) SIOKOTITWY TTEVTAA, OTTWG TT.X.
TO PTTOUTOV €UTTAOKAG A OxI TWV Ypa-
vadiwv petddoong Tng Kivhong, o OI-
QKOTITNG TOU TTEVTAA TOu yKadiou, WE
OKOTTO TNV TTANPo®oépNcn ToU WIKPO-
UtToAOYIOTH yIa TNV Kivnon Kal TN véa
Béon Twv eapTnuUdTWy.

e H emPBeBaiwon TG Asimoupyiag Twv
evepyotroinTwy (avadpaan), UE OKO-
O TOV €AEYXO TWV QTTOTEAECUATWV
NG Acimoupyiag Twv BaABidwv, Twv
BnMaTIKWV KIVATAPWY Kal GAAWV evep-
YOTTOINTWV.

e H pérpnon Tou UWoug cupTTieong Twv
QuUOPTICEP, JE OKOTTO TN PUBUICH TOUg
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atrd 10 cUCTNUA EVEPYNG avApTnong.
2TIG TIPOKTIKEG EQAPUOYEG  UTTAPXOUV
TTOAAG  €idn aioOnTpwy ywviag Trepl-
OTPOYPNG, OTTWG ol aIoBNTAPEG TTOTEV-
CIOMETPOU HE WHMIKA avTioTaon Kal
TTOTEVOIONETPOU @aivopévou Hall, ol
Q@WTONAEKTPIKOI aI0ONTAPES Kal Ol Tre-
PICTPOPIKOI SIAKOTITEG. TNV KATNYOpid
auTh eV UTTAPXOUV payvnTiKoi aiodnTh-
PEG, YIATI TO QAIVOUEVO TNG MAyVNTIKAG
uaTépnong Oev Ponbdel otn WETPNON
TTOAU JIKPWV YWVIWYV TTEPIOTPOPNG.
Oocov agopd Toug aioBnTAPESG Béong N
YPOUMIKAG METATOTTIONG, EKTOG ATTO TOUG
OIOKOTITEG KOl TO MTTOUTOV, TTOU UTTO-
pei va eival unxavikd f Kal payvnTikdg,
UTTAPXOUV ETTOYWYIKOI, XWPNTIKOI Kal
NAEKTPOMNXAVIKOiI QIgBNTAPEG O TTOAU
MEYAAN TToIKIAIGL

6.2.2.1. AioOnTApOg Yywviag TrEPI-
OTPOPNG TTOTEVOIOMETPOU AVTIOTAONG

To TTOTEVOIOUETPO €ival pIa PETARANTA
WMIKA avTtiotaon. H pecaia Aqwn Tou
pTTOpEl va KivnOei atrd Tnv TNy ouve-
Xoug Tdong, 6émou V=E, péxpl Tn yeiwaon,
omou V=0, mdvw ot éva €IdIKO WHIKO
“Opbu0”, TTOU €XEl OUVOAIKA WMIKA avTi-
otaon RoA= R1 + R2, 6mwg &¢eixvel 10
oxAua 6.22.



Aio6nthHpeg

N
E

Mnyn Téong

R1 Quikog “dpopog”
Aovag

R2
0 V=E
R1+R2

0

R2
leiwon

Ixipa 6.22: AL0OnTHpag yoviag mEpLOTPOPNG MOTEVOLOUETOPOU aVTOTAONG.

H didra&n autr, Tou diaipei (poipddel) To
duvapikd E tng mnynig tdong mavw oTIg
duo wuikég avTiotdoelig R1 kai R2, givai
YVwoTA pe 10 évopa diaipérng tdong. H
Téon Tpoodoaiag T.x. E=12 V mmapapué-
vel oTaBepr], n R2 petaBaAAeTal avaAoya
ME TN ywvia 6°, evw n tdon V ota dkpa
NG R2 utroAoyiCeTal eUKOAa Kai gival ava-
Aoyn Tng TiPAG TG R2.

H 1816TnT0 autr) Tou diaipéTn TAONG aTTo-
TeAEl TNV apxn AsiIToupyiag Tou aigOnTh-
PO ywviag TTePIOTPOPNG E TTOTEVOIOE-
TPO WWIKAG avtioTaong. O aiobntrpag
auTdg gival evepydg aloBnTApaAg ETTOPAS
Kal €xel avaAoyikr €€0d0 Tdong, dnAadn
Tdon V avdAoyn TnNG ywviag TTEPICTPOPRG
e°.

ATtroteAcital a1t €va TTOTEVOIOUETPO, N
peoaia Afyn Tou oTToiou €ival OTEPEWUE-
vn TTdvw oTov Ggova Tn ywvia oTpoPnig
TOU oTToiou BéAoupe va peTpricoupe. Otav
TEPIOTPAYPE 0 dEovag Katd pia ywvia 6°,
METAKIVEI TAUTOXPOVA KAl TN JETaia ARywn.

Me Tov TpéTTO QUTO TTAPAYETAl VA QVAAO-
yIKG ofua Tédong €€6dou V = K e 6.

To adlUvaTo onueio Tou aigdNTAPa €ivai
n oTaBepdTnTa TNG peEoaiag ARWng OTIG
TAAQVTWOEIG KAl AVTIMETWTTICETAlI e OI-
TAG éAaopa peocaiag Afwng Tutrou U Kai
00OVTWTH OTEPAVN OUYKPATNONG TOU
eAdopaTOoG.

6.2.2.2. AioBnTApag ywviag TToTEVOIO0-
HéTpou @aivouévou Hall (XoA)

O1 aiIo0BnNTAPEG YwViag PE TTOTEVOIOUETPO
WHMIKAG avTioTaong €xouv TTOAAG AsiToup-
yiK& TTpoPAAuara, TTou o@eilovral Oxi
povo oTig dovhoelig aAAd Kupiwg oTnv
uypacia kalr Bepuokpaaia Tou TTEPIRAA-
AOVTOG KaI TNV KOKH aywyIuoTNTa ETTAPAG
NG peoaiag Ayng. Ta TTpoBARuaTa autd
dev UTTGpXouv aTov aiobnthpa ywviag
TTEPIOTPOPNG TTOTEVOIOUETPOU, TTOU EXEI
wg apxn Asiroupyiag 1o gaivéuevo Hall.
O aiobnmpag autdg eival evepyodg, N
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ETAQPNG, ME avaoloyikn £€6odo Taong Kai
MeyAAn didpkeia {wNgG.

O Tmapodpoiog  aioBNTpag  TaxUTNTAG
oTpOQWY Qalvouévou Hall, TTou yvwpica-
JE o€ TTponyoUpevn evotnTa, Oev PTTOPEI
VA PETPROEI PIKPEG YWVIEG TTEPIOTPOPNG,
a@ou divel Eva TTaAuo kaBe 90° TTepIoTPO-
Qg Tou dfova. Tnv aduvapio auth AUvel
n 15éa Twv TroTevoIonéTpwY Hall, oTa
otroia 10 aToixeio Hall, TTou €xer TN pop-
@] OAOKANPWHMEVOU KUKAWMOTOG, E€ival
oT0BEPd OTEPEWUEVO OTO KEVTPO €VOG
TEPIBAANATOG TUTTOU WHIKOU TTOTEVOIONE-
Tpou. O Gfovag Tou TTOTEVAIOUETPOU, TTOU
gival kar aovag Tng ywviag TePITTPOPNS
TOU oTToioU BEAOUME VO UETPAOOUNE, TTE-
PIOTPEQPEI €va JOVIPO PayVvATH, OTTWG Pai-
VETQI OTO OXAUa 6.23.

Kabuwg aAAalel 6éon o payvATtng, To HaO-
yvnTIKO TTEdio B TTEpIoTPEPETAI YUPW ATTO
Tov ai0OnTipa Hall kai n ywvia petagu
payvnTikoU 1ediou Kal oTaBepol pelpa-

T0G | peTaBdaAAeTal. Me Tov TPOTTO QUTO
TTaPAyeTAl €va AvAAOYIKO NUITOVOEIDES
onua Taong, TTou onuaivel 0TI N TIPA TNG
TAoNG Tou onpaTog £€6d0u cival avaAoyn
TTPOG TN Ywvia TTEPICTPOPNAG Tou dlova.
H amédoon tou aiobntipa autou eival
IKOVOTTOINTIKI] O€ TTEPITITWOEIS OTTOU N
ywvia TTepIOTPOPNG €ival PIKPOTEPN aTTO
180°.

6.2.2.3. QwTONAEKTPIKOG ai1oONTAPOG
Yywviag TepICTPOPNS

O o@wTtonAekTpIKOG QIoBNTAPAG Ywviag
TTEPIOTPOPNG €XEI TNV idIa apXn AiToup-
yiag pe TO QWTONAEKTPIKO aioBnTrhpa
TaxUTNTAG OTPOPWYV, TTOU YVWPICOUE O€
TTponyouuevn evotnta. Eival évag evep-
YOG aiobntpag pn eTa@ng, £xel Opwg
wnolokn £€£0d0 Taong.

H Baoik diapopd Tou PpiokeTal aTnv
TTOAU peydAn avdAuon Twv OXICUWV TOU
diokou, TTou TTEPIOTPEPETAl Padi pe Tov

Mévipog
payvitng

Kévtpo
| TTEPIOTPOPNG

u=Vmnuot

+ -
E

Zxfua 6.23: AioOntrpag yovioag moTeVoLouéTpou palvouévou Hall.
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>xiop oAuarog 90°

>xioun ofuaTtog 1°

Ixfiua 6.24: A[{OKOC uE OXLOUEC
90° xat 1°.

afova, Tn ywvia oTpoPng Tou oTroiou B¢-
Aoupe va petprioouue. H avdAuon auth
KaBopilel kal Tn ouxvoTnTa SIOKOTIAG TNG
uTTéEPUBPNG OKTIVAG TOU OTITIKOU CeUKTN.
>uvRBwg pTopei va karaokeuaoTei Oi-
OKOG ME OXIOMNEG avd 1°, OTTwG deixvel TO
oxnua 6.24. ‘Etol n akpifeia Tou aicobn-
TAPa eival PeydAn, €medr n utTépubpn
AKTiVa QWTOG avixvelel OAEG TIG WIKPNG

Aio6nthHpeg

XPOVIKAG OIAPKEIAG OIAKOTTEG. 2TIG TTE-
PICCOTEPEG OUWG TTPOKTIKEG EQAPUOYEG,
ouvouadovTal Kal oI dU0 PWTONAEKTPIKOI
a100NTAPEG TaXUTNTAG GTPOPWV KAl YWVi-
ag TTEPIOTPOPNG T€ Eva aiobnthpa, xpn-
OIJOTTOIVTAG €va OITTAG OTITIKG (EUKTN
(oxnua 6.25).

H pia aktiva avixvevelr tnv Ttaxutnta
oTPOPWV Kal Oivel éva TTaAud yia KaBe
TepIoTPOPr Katd 90°, evw n GAAN aKTi-
va aviXveuel Tn ywvia Tng TTEPIOCTPOPNS
Kal divel éva TTaAPO yia KABe TTepIaTPOYN
Katd 1°.

6.2.2.4. AIOKOTITEG KOl JTTOUTOV Bé0NGg
eSapTnudaTWYV

H kardoTtaon, otnv otoia BpiokeTal Ka-
o0 €€dpTnUa 3 oUCTNPO TOU QAUTOKI-
vATOoU atrd atrown Béong i Aeimoupyiag,
MTTOPEi €UKOAQ va avixveuTei e tn Po-
nBeia OIOKOTITWY Kal YTTouTév. 'ETO1 0!
OIKOTITEG KOl T MPTTOUTOV Bewpouvrtal

TpoxaAia

\

Ké&Auppa

\
_—

MepioTpePOPEVOG
BiOKOG ME OXIOUES

5 V  ZAua e§6dou

AITTAGG OTITIKOG 1 oTpoen
CeUKTNG
5 V
KUkAwpa Tpogodoaoiag MepioTpepopEVOg
Kal PUBNIOTAG GAUATOG agovag 21popn 10°

Ixiua 6.25: SwionAeKIPLKOG aLoONTAPAC TaXUTNTAG KOl Ywviag OTpoPnHc.
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N

[MepIoTPOPIKOG BIOKOTITNG TIHOVIOU 12V

MikpoUTToAoyIoTAG

N

>uoThpara
€KKivnong Kai
AvAapAegng

Zxiua 6.26: SHua exkivnong amd mepLoTpoplkd SLaxKOmTn TLUOVLOU.

Wg gvepyoi aloBNTAPES ETTAPAG, TTOU JE-
TATPETTOUV TTAVTA TN MNXAVIKI Kivnon o€
onua tédong. O1 TepIcTOTEPOI DIAKOTITESG
Kal PTTOUTOV £Xouv ouvABwg duo KaTo-
otdoelg Aeitoupyiag (ON kai OFF). 'ETol
TQ OrjMATA TTOU TTAPAYOoUV €ival Yn@Iakd,
OnAadn gival KATGAANAQ va EVNUEPWOOUV
ateuBeiag TO  PIKPOUTTOAOYIOTH, OTTWG
O¢eixvel To oxAPa 6.26 yia TNV TTEPITITWON
TOU TTEPIOTPOPIKOU BIAKOTITN EKKIVNONG
TOU TIYOVIOU.

270 TTAPAKATW OXAUa 6.27 @aivetal £vag
QIaKOTITNG TIMOVIOU TTEPIOTPOPIKOU TUTTOU
Kal €vag NAEKTPOVIKOG BIOKOTITNG TTEVTAA
yKadloU, TToU EVNUEPWVEI TO PIKPOUTTOAO-
YIOTH yIQ TNV Kivnon Tou TTEVTAA ykadiou.
H apxn Aeitoupyiag Twv SIOKOTITWY Kal
MTTOUTOV TTOIKIAAEI avéAoya e Tov KaTa-
OKeuaoTr. YTTAPXOUV UNXAVIKOI, payvnTi-
KOi KOl NAEKTPOVIKOI BIAKOTITEG KAl UTTOU-
TéV, eV avaAloya e To €id0g TNG Kivnong

Ixipa 6.27: ALakOOTNG TLUOVLIOU KOl NAEKTPOVIKOG SLAKOOTNG HEVIAA.
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Aio6nthHpeg

EAatipio

AN
/

Kivoupevn
£TTAONA

Mévipor payvnteg

/N

N

Kivoupevn
£TTAQN

Ixfpa 6.28: MrnoutdVv Ue UNXOVLIKI) KOL UXYVNT LKL €OQVAPOPA.

TOUG Ol OIOKOTITEG DIAKPivovTal OE TTEPI-
OTPOQIKOUG KAl YPOUMIKAG METATOTTIONG.
Ta uTToUTOV dla@épouv AsiToupyikd atrd
TOUG OIAKOTITEG, ETTEION £XOUV AUTOUATO
oUoTNUa ETTAVOQOPAG OTNV APXIKI TOUG
Béon, €iTe pe KATTOI0 PNXAVIKO TPOTTO
(TT.X. EAATAPIO ETTOVOPOPAG) EITE PE PO-
YVNTIKO TPOTTO, OTTWG QAivVETAI GTO XA
6.28.

IxHpa 6.29: Mmoutdv ue payvniixn
EMQVAPOPA yLIA TOV EAgyxo Oéong twv
yoaval ldv Kol TOV IpoodLopLOud TOU
VEKOOU onueiou KLBwTioU TAXUTHTWV.

To ummoutov autd €ival avOeKTLKO

o OKAnpég ouvbnkeg meplBaAioviog
Oepuokpaociag, Sovioewv, Uypaolag
Kol kabaplrotntag. Adyw 1nNg¢ uop-—
PNC TNG KATQOKEUNG TOU O&V amalTE(
KQUU LA HOPQI] OUVTNENong.

270 payvnTIKG CUCTNHA ETTAVAPOPAS TWV
MTTOUTOV, N KIVOUMEVN £TTAQPN KATOAAMBA-
VEl TTAVTOTE TO PECO TNG OTTOOTOONG E-
TAgU TwV dUO POVIUWV PAYVNTWY, EVW O
évag payvATng eival ouvoedePEVOog E TO
e€apTnUa TNV Kivnon Tou otToiou B€AoupE
va yvwpiloupe. Ta YTTOUTOV XPNOIKOTTOI-
ouvtal yia Tov €Aeyxo B€ong egaptnud-
TwV, OTTWG €ival TO PTTOUTOV avixveuong
NG B€0ong Twv ypavadiwv oTo cUCTNUA
peTadoong TNG Kivnong, TO YTTOUTOV yid
Tov €AeyxX0 TNG BE€ONG Tou XEIPOPPEVOU
K.ATT.

6.2.2.5. ETraywyIikog Kal XwpnTikog ai-
ofnTipag Béong e§apTnUdATWY

& TTOAEG e@apuoyEG eival aTTapaitnTtn
n empepaiwon g dpdong Twv gvepyo-
TTOINTWV aTTé TO MIKPOUTTOAOYICTH, TTPIV
000¢i n eviOAN €KTEAEONG TNG ETTOMEVNG
amoégaonc Tou. ‘ETol yia mrapddeiyua,
TpIv 000¢i n eVIOAN yia TO KAEiOIUO pIag
nAekTpopayvnTiknG BaABidag, TTpétrel va
yvwpilel o pikpoUTToAoyIoTAG OTI auTh
gival avolkTrh, amd TTponyoulevVn EVTOAN
Tou. Ta KIVNTA PEPN TWV EVEPYOTTOINTWY,
OTTwG cival Ta €uPoAa, ol Bpaxioveg, ol
TpoxaAieg kal Ta ypavadia afovwv, Ta
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ETmaywyikog
aigbnTpag

XwpnTiKOG
aigbnTipag

Ixfua 6.30: Enoywylkol Kol xwpntixkol oaLtobntnpec.

Ol0QPAyUaTa QEPAYWYWYV K.ATT., WTTOPEI
va gival Kataokeuaopéva atmd YETAANO i
GAAo UAIKO Kai €TO1 N avixveuon TngG B€ong
TOUG TTAPOUCIAel IBIAITEPO EVDIAPEPOV.
2Tnv TrepiTTwon auti 8¢ pag evolopé-
PEI YEVIKA N aKpIBrG Béon aAAG n UTTap-
&n Tou eCaptipaTog, dnAadn dev yiveTal
pETPNON aAAd avixveuon. 'Evag T1poTTog
avixveuong TG Béong evog e€apTANATOG
gival o eTTaywyikdg 1 o XwpnTikog aiobn-
TAPAG, TTOU gival evepyoi aloONTAPES UN
ETTAPNAG KAl TTapAyouv avaAoyikd orua-
Ta TAoNG. Ta oAPATa AUTA PETATPETTOVTAI
TTOAU €UKOAQ 0€ Wwn@Iaka pe Tn Bondeia
KUKAWPATWVY NAEKTPIKWY YEQUPWV.

270 TTapaTdavw oxnua 6.30 eaivetal pia
TTOAU peYAAN TTOIKINiQ aTTd ETTAYWYIKOUG
KOl XwpnTIKoUg a100nTAPEG TTAPOUTi-
ag €€apTNUATWY, TO OXNAMA Kal N Jopon
TWV OTToiWwV eEAPTATAl OTTO TO €iBOG TNG
EQAPUOYNG. Z& OAEG OUWG TIG TTEPITITW-
oeIg TTapayével n idla apxn AsiIToupyiag,
TTOU €ival N aAAoiwaon, TTou TTPoKaAoUV Ta
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eCaptnuaTa oTa Tedia Twv aigdnTipwyv
o6tav pe TNV Kivnor toug Bpebouv ava-
YKOOTIKG y€oa ¢” auTa.

270 TTapoKATw oxnua 6.31 @aivetal 1o
nAeKTpOPAyVNTIKO TTEdI0 EVOG eTTAVWYI-
KOU KaI TO NAEKTPOOTATIKO TTEDIO EVOG XW-
pPNTIKOU aicbnTApa.

O1 emaywylkoi aioOnTpeg TTapdyouv
éva nAekTpopayvnTiké TTEdio, Evw O ai-
odntpag BpiokeTal o€ guvToviouo. OTtav
TO €¢ApTNUO Ppebei péoa oTO NAeKTpOUA-
yvnTIKG TTEdI0, aTTOpPOoPd evEpyEIa ATTO TO
TTedio Kal AAAOIWVEI TA XAPOAKTNPIOTIKG TOU
ouvToviopoU Tou aiobntApa. Me Tov Tpd-
TT0 QUTO TTAPAyETAl VA NUITOVOEIBEG OTUa
UWNANG ouxvoeTtntag. Autdg O TPOTTOG AEl-
Toupyiag emTPETEl OTOV QIOONTAPA va
avixveuel Jovo TTAaTId JETAAAIKG €EapTh-
paTa T7.X. SIapPAyUaTa agpaywywy, oTav
gival KaAoi aywyoi Tou nAeKTpICUOU, ave-
&aptnTa ammd 1o av KivouvTai 1y Oxl.

O1 xwpnTIKoi a108NTAPESG TTAPAYOoUV £va
NAEKTPOOTATIKO TTEdI0, OTTWG CuUpPaivel



Aio6nthHpeg

EMArQrikoz AIZOHTHPAZ
1. ZidnpopayvnTiKOG TTUPrvVaG
2. Mnvio
3. OnAkn aiIodnTAPa
4. HAektpopayvnTiké medio

/

2 1 3 4 5

XQPHTIKOZ AIZOHTHPAZ
. Evepyod nAekTpodio
. HAekTpodio avrioTdBuiong
. HAekTpodi0 yeiwong
. ©Onkn aicbnTpa
. HAekTpooTartikoé tredio

abhwN =

Zxnpo 6.31:

aTnV TTEPITTTWOon evog TTukvwTr). OTtav 10
eCdpTnua Ppedei péoa oTO NAeKTPOOTATI-
KO 11edio, aAAOIWVEI TN XWPENTIKOTNTA TOU
aiobnTpa Kal TTapAyeTal £€va NUITOVOEI-
0£¢ onua uywnAng ouxvotntag. H apyn
auTh TNG AEIToupyiag eTTITPETTEI OTOV Ql-
odntpa TNV avixveuon PETOANIKWY AAAG
Kal TTAQOTIKWV 1 GAAwv eEapTnudtwy n
TNV QviXveuaon pong o€ CWANVEG.

Kal oTig duo TepITTwoelg Baaikd poAo
Taidel To péyeBog Kal To oxApa Tou Eap-
TAMATOG KABWG Kal N amméaTaar] Tou aTmo
TOV QI0ONTAPA.

6.2.2.6. HAekTpopnyavikdég aiocbntn-
POG YPOMHIKAG HETATOTTIONG

O1 eTTaywyIKoi Kal xwpenTIKoi aiolnTrpeg
AgIToUpyoUV IKavoTToINTIKG, OTAV N aTo-
oTa0n METALU aiobnTtrpa Kai £LapTAua-
TOG €ival PIKPOTEPN aTTO BUO WG TPIa EKA-

Iedia emaywylKOU KOl XwonTLKOU oLoOnitnpa.

TOOTA. TO KUPIOTEPO OUWG MEIOVEKTNUA
TOUG €ival 611 gV PTTOPOUV VA PETPOOUV
TO PEYEBOG TNG YPOAUMIKAG METATOTTIONG
aAAG aTTAWG va To avixveuoouv. YTdp-
xouv BéBala TTOAAEG €QAPUOYEG OTIG
OTToieg €ival atmapaitnTn Kal n YéTpnon
TNG YPAPUIKNAG METATOTTIONG €VOG £COPTA-
MaTOG, OTTWG €ival yia TTapadelypa n ou-
pTTiEON TWV aPOPTICEP OTO CUCTNPA TNG
EVEPYAG avApTNONG ME MIKPOUTTOAOYIOTH.
2TIG TTEPITITWOEIG QUTEG XPNOIKOTIOIOU-
vTal €101KOi NAEKTPOPNXAVIKOI a108NTHPES
YPOUMIKAG METATOTTIONG, TTOU @aivovTal
OTO OXNua 6.32.

H apxn Aeiroupyiag Ttwv aicbntipwv
auTWV gival idla pe TNV apxr Aeiroupyiag
TWV PETOOXNMATIOTWY, OnAadh eival TO
YVWOTO QaIvOUEVO TNG NAEKTpOPAYVNTI-
KAG eTTaywyn¢. ETreidn pdAiota TrpokeiTal
yla JETABANTO PETAOXNMATIOTH, TTOU ME-
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Ixfiua 6.32: HASKTPOUNXOAVLIKO[ alOONTHPEG YPQUULKNG HETATOMLONG.

TPpAEl TN dlAPOPA TNG ETTAYOPEVNG TAONG 21nv ouoia TTpOKEITAl yIa dUO OPOIOUG E-
o€ duo Ouola deuTePEUOVTA KUKAWUATA, TAOXNMOTIOTEG TTOU £XOUV KOIVO TTPWTEU-
0 aI0BNTAPAG auTog gival yvwaoTog PE TNV OV KUKAWUA Kal Opola deuTePEUOVTA OAAG
OVOouOCia YPOMHIKOG HETABANTOG Bia- pe avtioTpoen TTepIEAIEN. O TTupARvag Twv

(POPIKOG HETAOKXNUOATIOTAG. METAOXNUATIOTWV €XEI BUVATOTNTA YPOU-
MeTakivoUpgvog
TTUpAVa
prves \ MayvnTikA
Mpwrtetov Agutepelovta pon

Vin Vin

Vout=Kk e D
Vout=0

Zxipo 6.33: I'oouuikog UETABANTOC OLAPOPLKOC HETACXNUATLOTHG.
1328



MIKAG Kivnong Kai gival cuvdedePEVOG UE
TO €EAPTNMA, TN YPOAUMIKA JETATOTTION TOU
oTroiou B€AoupE va PETPAOOUNE, OTTWG
oeixvel To oxrua 6.33.

OT1av o aiIcONTAPAG NPEYEL, O ETTAYOUEVES
Tdoeig oTa deuTepeUOVTA TTHvia gival ioeg
Kol avTiBeTeg, TTOU anuaivel Ot n £€000G
Tédong Vout = 0. Otav 10 €£apTNUO PETA-
TOTTiCETAI, METAKIVEI KAl TOV KIVATO TTUPH-
VO TOU PETOOXNMATIOTH, ME OTTOTEAECUO
va emmdyovTal oTa OeuTepeUOVTa TTnvia
avOuoIEg TAOEIG, AOyw avouoIag payvn-
TIKAG PONG O” AUTA. ZTNV TTEPITITWON QUTH
n Téon £¢6dou gival avaAoyn TTPOG TN eE-
Tarémion D: Vout =k e D.

O ypapuIKOG HETABANTOG OIAPOPIKOG HE-
TAOXNUATIOTAG €ival evepyog aiobnTRpag
pn emaeng, Pe avaloyikn €€odo Tdong
Kal gival 181aiTepa avOeKTIKOG O€ TTEPIRAA-
Aov pe BOVAOEIG, UWNAEG Bepuokpaaieg
Kal AiyooTi kaBapidtnta. ‘Eva dA\o on-
MavTIKO TTAEOVEKTNUA TOU gival 6Tl PTTOPEi
va PETPAOEl Xl NOVO TO PEYEBOG, aAAG
Kal TNV KaTelBuvon TnNG PETATOTTIONG HE
KPITAPIO TN BETIKA 1 apvnTikh diagopd
@Aong PETalU Twv dUO TACEWV TWV ON-
MaTWYV €106d0u Vin kal €€6dou Vout.

6. 3. Ar1oOntpeg OBeppo-
kpaciag xai nieong

6.3.1. AicOnTNpPEg Osppokpaciag

O poéAog Twv aiIobntipwyv BepuoKpaai-
ag €ival va JeTpouv pe akpifeia tn Bep-
MoKpagoia uypwv 1 agpiwv oe didgopa
OUCTAMOTAO TOU QUTOKIVITOU Kal va ava-
PEPOUV TA ATTOTEAETUATA TWV PETPHOEWV
OTO MIKPOUTTOAOYIOTH, VIO VA KAVEI TIG Ka-
TGAANAeg puBuioeig. O éAeyxog TnG Bep-

Aio6nthHpeg

HJoKpaoiag oTa dIdQopa CUCTAUATA Yive-
Tal OIaPKWG Kal eTTIBAAAETaI, ETTEION £vag
KPUOG KIvNTAPAG atraiTel €10IKEG puBui-
O€IG YO TNV €KKivNon Kal AgiToupyia Tou.
EmmAéov, n uywnAn Bepuokpagia peTa-
BAAAEI TNV TTUKVOTNTA UYPWV Kal AEPiWV
aAAGlovTag Kupiwg Tn ouoTaon Kal Trig-
On TOU WEIYPATOG KAUTIPOU - aépa, EVw
TTAapAAANAQ aTTOTEAET KPITAPIO TNG OPAANG
AeiIToupyiag evog KivnTApa Kal €vOeign
TOU QOpPTIOU TOU (UETOQEPOUEVO PBAPOG,
aveopog). TEAoG n uywnAn Bepuokpaaia
ATTOTEAEI TO O KIVOUVOU YIa ETTEPXOME-
veg BAAReG atTd SIOOTOAEG EEAPTNUATWV
AOyw uTTEPBEPUAVONG Kal yIa TNV UTTapgn
ouvinkwv TrTapaywyns BAaBepwv kauoa-
epiwv (Beppokpacia kauong TTOAU peya-
AUTepn atd 1300°C). Tautdxpova, eival
TO OAMA EVEPYOTTOINONG TWV CUCTNUATWV
Wuéng Tou KIvNTHPa KAl TOU GUCTAUATOG
ouvayeppou yia Tov 0dnyo Tou OXANATOG,
TTOU TTIPETTEl VA KAVEI OPEOWG KATTOIEG
EVEPYEIEG.

O1 BagikéS spapuoyés Twv aiobnrn-

pPwv Bspuokpaciac as uypd sivai:

e H pétpnon Tng Bepuokpaciag Tou Yu-
KTIKOU uypoU Tou KIVNTAPA, OTTWG @ai-
VvETAlI OTO OXAMa 6.34, e oKoTTd TOV
EUTTAOUTIONO TOU PEIYUATOG KAUGIUOU -
aépa oTov KpUO KIVATHPA KAl TV EVEP-
yOTT0inon TOU CUGCTHAUATOG AVAKUKAO-
Qopiag Kauoagpiwv aTov UuTTEPBEpUO
KIVNTAPA, TTPOKEIYEVOU VA Yivel heiwon
Twv PUTTWV 0&eIdiwv Tou agwtou NO ..
AKOUN n Bepuokpacia TOU WUKTIKOU
uypou gival KPITHPIO pUBUIoNG TOU XPO-
VvIOPoU, a@ou aTTaITeiTal TTPOoTTopEia
ava@AeENng (BeTIKO aBdvg) oTov KpUO KI-
VNTAPGQ Kal GTAadIOKK JEIWOT] TOU KaBWwG
0 KIVvNTAPOG TTANCIAZEl TNV KAVOVIKA
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Zxfua 6.34: Aiobntrpag OepuoKpo—
olag¢ YUKTLKOU UypoU Kilvntnpo. H
Oéon toU mOLkK(AAel avdAioya pe 1n
oxedliaon, mou K&vel O KABE KATA-
OKEUAOTNHC .

Bepuokpacia, evw TAapdAAnAa eivai
KPITAPIO Kal yIa TNV EVEPYOTTOINOTN TWV
QVEPIOTAPWY YUENG.

e H pérpnon Tng Bepuokpaciag kauaoi-
Mou, ME OKOTTO Tn puUBUIoH TTOAAWV
TTAPAUETPWY, TTOU agopouv OTn CU-
oTaon kal oTn diIdpKeia Wekaopou Tou
KQUOIJOU pEiyPaTog.

e H yérpnon Tng Beppokpaaiag TG PaA-
BoAivng o€ NAEKTPOVIKA KIBWTIO TaXU-
TATWY, JE OKOTTO TNV OTTOOOTIKATEPN
Aermoupyia kar Tnv TTPOANWN @Bopwv
aTrd UTTEPQPOPTION TOU CUCTHHOTOG E-
Tddoong Kivnong.

O1 Baoikég epapuoyés Twv aiodnripwv

Ospuokpaciag oc agpia sivai:

e n PETPNON TNG Bepuokpaaciag Tou EI-
oepxopeEvou  aépa OTnV  TTOAAATTAR
gloaywyn, OTTwg @aivetal oTo oxAua
6.35, ye okotré TN PUBUICN TNG TTOCO-
TNTAG TOU OTTAITOUPEVOU aépa yia Tn
dlaTAPNON TwV CTPOPWV TOou KPUOU
KIvNTApa oTo peAavti, TN B€épuavon
TOU €I0€PXOMEVOU OEPA KOl YEVIKGA TN
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Ixfua 6.35: AitoOntnpoag Hepuo-
KpaOo[QC €L0EPXOUEVOU AELA OTNV
noAAamAn €lLoaywyn. Xuvnbwg LBpl-
OKETAL QUEOWC HETH Amd TO QLATPO
aépa otov aepaywyod, mou odnyel
arné 1o PIATPO aépa OTNV MHOAAXIAN
gLoaywyn.

BeATiwan TNG CUPTTEPIPOPAG TOU KPU-
Ou KIVNTApPOQ.

e n METpNON TNG Oepuokpadiag Twv
Kauooegpiwy, PE OKOTTO TN pPuBuIon
TTOPANETPWY, TTOU a@opoUlv oTn OU-
oTO0nN Kal aTn SIAPKEIQ WEKATHOU TOU
KOQUOIJOU UEIYMOTOG. 2TNV TTEPITITWON
UTTapPgNG OUCTANATOG €vioxuong Tng
10xU00¢ TOoU KivnThpa (turbo), n Bepuo-
Kpaoia Twv Kauocagpiwv Taicel 181ai-
TEPO POAO, APOU Ta KAUCAEPIa gival n
Kivatrpla duvaun TnG oupTTieEong Tou
agpa kai n otabepn Bepuokpacia Toug
gival KPITAPIO TNG OUJOAAG AsiToupyiag
auTOU TOU OUCTANATOG.

e H pérpnon tng Bepuokpaaciag TrePI-
BAAAOVTOG Kal TOU A€Pa OTO XWPO TWV
EMPBATWY, YE OKOTIO TN PUBPIoN TOu
OUCTHAPOTOG KAIMATIOUOU.

H 18éa péTpnong Tng Bepuokpaaiag oTig

TTEPIOOOTEPEG  TTEPITITWOEIG, OTNpPICETal

oTn METAROAN TNG TIMAG MIOG AVTIOTAONG

Me TNV aAAayn Tng Bepuokpaciag. 'ETol,

atroé Ta didgopa €idn aiodnThpwy Bepuo-

Kpagiag, To ETMKPATESTEPO €ival TO yVw-



=
o016 BgppioTop. ‘Eva dAlo €idog aiobn-
THPa Beppokpaaciag sival 0 SIPETAAAIKOG
S10KOTTTNG.

6.3.1.1. To BeppioTop

To BeppioTop €ival yia Bgpuikn avTtioTa-
on, TTou aAAd&Cel Tipn avaAoya pe Tn Bep-
pokpaaoia Tou TepIBaAAovTog. H 1816TNTd
TOU QUTA aTToTeAEl TNV apxn AsiIToupyiag
TWV aI0BNTAPWY BEpUOKPaaTiag yia uypd
Kal yia aépla. € avTiBean PE TIG HETOAAI-
KEG QVTIOTACEIG, N TIM TWV OTTOIWV augd-
VETQI JE TNV alénan Tng Bepuokpaaiag,
N avtiotaon evog BEPPIOTOP YEIWVETAI PE
TNV auénon TnG Bepuokpaaiag, OTTwg O¢i-
XVEl TO oXNua 6.36.

‘Eto1 Aéue 611 TO BepuioTop €XEl apvNTI-
KO ouvteAeoTy Begppokpaciag (NTC,
Negative Temperature Coefficient), mou
oQeileTal OTA KEPAMIKA NUIAywyd UAIKA,
aTTO TA OTTOIA EiVal KATOOKEUAOUEVO.

Aio6nthHpeg

To BepuioTop £xEl ETIKPATACEI OTIG EQPAP-
Moyég aiobntipwyv Bepuokpaciag, yiarti
gival Mo @invo atrd TIG PETAANIKEG avTI-
oTAOEIG, €xel OeKATTAdOIO guaioBnaia Kal
IKavoTToINTIKG XPOVo avTidpaong OTIG JE-
TaROAEG TNG Beppokpaaiag.

H tTpwTtoyevAg PETaBOAN TNG avTioTaong
Tou BeppiaTop pe TNV aAAayn TnG Bepuo-
Kpaaiag avixveueTal ye n Pondeia evog
dlaipétn Tdong, OTTwWG QaiveTal oTO TIA-
pakdtw oxAua 6.37. Eivar 6pwg duvard
va XpNoigoTtroinBei kal KUKAWHPA yEQUPag
Wheatstone. Mg Ttov 1poTTO QUTO TTOPA-
VETQI €Va DEUTEPOYEVEG OAUA TAONG, TTOU
givar avaAoyo 1rpog Tn Bepuokpaaia.

O aiobnTrpag BepuioTop €lodyeTal CUVH-
Bwg péoa ato uypd N 10 aéplo Tn Bep-
Mokpagoia Tou otroiou BEAOUE va PETPN-
ooupe. To PeTaAAIKS Tou TTEPIBANPO TOV
TTpoaTaTeUEl ATTo OIAPOPES AVETTIOUUNTES
emMOPATEIG TOU TTEPIBAANOVTOG (KTUTTAHO-

R (KQ)

40
20

10 -------------------------
.
.

30 -1S 0 20 40 60 80 100 120 0O°C

Ixfua 6.36: XapaxTtnploT LK) KaumUAn aviiotaong Oepuliotop.
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Ue\fgg?] AloBnTrpag
: BEPUOKPATITC 5V
aéplo
R / Avahoyiké orjua
0 T40NG £66d0U
O¢ppioTop R  Vout= R_. 5V
R+R,
R=2.2 - 2,7K

Ixfua 6.37: AioOntrnpag Oegpuiocrop og ouvouaoud ue OLALPETH TAONG.

Ta, XNMIKA €mmidpacn K.AT.). O diaipéTng
Tdong TpopodoTeital Ye oTaBepd duvaul-
KO Kal Je TN JeTaBOAA TNG Bepuokpaaiag
0 EVEPYOG aUTOG aICONTAPAG ETTOPNG TTa-
payel éva avaAoyiko arjua Tdong.

To oxAua Kai To HEyeBog Twv aiocbnThpwyv
Bepuokpaaciag pe OepuioTop eEaptdral
atré 10 €i00G TNG EQAPUOYNG, OTTWG Pai-
VETaI KAl 0TO oxnua 6.38. O1 a1o0nTApES
auToi €xouv TTOAU peydAn didpkela (wNG
Kal AeiToupyoUv O€ TUTTIKEG TINEG Beppo-
Kpagoiag atrd - 40 uéxpr + 150 °C.

6.3.1.2. O JdipeTaAAIKOG BIAKOTITNG
(BeppooTdTNG)

OAa 1a pétaAAa O6tav BepuavBouv, dia-
oTENNovTal Kal eTTIUNKUvVOvVTal PE Slago-
PETIKO Opwg TPOTTO TO KaBéva. MNa TTapd-
delypa, o XaAkog (Cu) kal o weudapyupog
(Zn) oOtav BepupavBouv, BdlacTEANovTal
TTOAU TTEPIOCOTEPO aTrd TO Cidnpo (Fe).
H dia@opeTikh auTr] 100TOAR TWV HETAA-
Awv aTToTeAEl TNV apxn AeiIToupyiag Tou
OINETAANIKOU BIOKOTITR, TTOU €ival yvw-
OTOG Kal WG BEPMOOTATNG.

Zxfua 6.38: AiLobntnpag Ogpuokpaoiag YUKTLKOU UYyPoU KLVNTHPA KAl
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Aio6nthHpeg

| —
5V
YrAua Téong
€¢odou
Cu\ /Fe
20 °C
Meiwon Algnon
Bepuokpaaiog Beppokpaaciag

Ixipa 6.39: Pubui{ouevog SLUETAAALKOC SLaKkOnTNG OLSNPOU — XUAKOU.

‘Evag 1€T010G SIAKOTITNG ATTOTEAEITAI ATTO
Ouo eAdouaTta SIPOPETIKWV HETAAWY
TToU €ival evwpéva, 6TTwg deixvel To oxh)-
pa 6.39.

Otav BepuavBolv Ta eAdoparta, 10 OU-
OTNUA KAUTITETAI TTPOG TO PEPOG TOU €AG-
OMOATOG TTOU €XEl TN PIKPOTEPN BIACTOANR,
EVW oupBaivel akpIBwg To avTiBeTo, dTaV
Wuoupe 10 duo eAdopata. ‘Etol dnui-
OUPYEITAI IO ETTA@ TTOU QAVOIYOKAEIVEI
auTtépaTa, avaAoya Pe TNV Bepuokpaaia.

Zxiua 6.40: Ocpuooctdteg amd Yu-
velo autokivNToUu. H SLUETAAALKD
£IQQPn OTO €0WTEPLKO TOU MEQL—
BANUOTOC XEPNOLUOMOLE[TAL YLK TOV
EAEYXO TOU KUKADUATOCQ TWV QVEUL-—

othpwv Yuéng.

O BIPETAANIKOG BIOKOTTITNG ) BEpUOOTATNG
givalr évag evepyodg aiobnTApag €Tagng
yla Tn pétpnon Tng Bepuokpaciag. Tpo-
@odorteital amrd pia otabepn TTNyAR T80NG
Kal divel éva wneiakd onua tdong €£o0-
dou, TTou e€apTdTal atd Tn Bepuokpaaia
Twv dUo EAaoHATWY.

6.3.2. AiocOnTAPES TTiEONS

Micon €ival n dUvaun TTOU QOKEITAlI OTN
povada KABe emM@AvVEIAG. 2TNV TTEPITITW-
on NG atuéoaIpAg, n TTeon TTOU OOKEI-
Tal OTIG €TMQAvVEIEG OAWV TWV CWHATWV
AEYETOI OTMOCQAIPIKN TriEon Kal OQEi-
Aetal o1o Bdpog Tou aépa TNG aTHOOPal-
pag. H 1rieon eival pia kivntpia duvaun
Kal AeItoupyei, 0TTwG akpIBWG AeIroupyei
n 180N o€ £va NAEKTPIKO KUKAwpa. O po-
Aog Twv aiIoBnTApwV TTiEoNG gival va pe-
TpoUV JE akpiBela TNV TTieon agpiwv Kal
uypwv og d1d@opa CUCTHUATA TOU QUTO-
KIVATOU, yIOTi Xwpig Tmieon n kivnon Twv
agpiwv Kal TWV Uypwv OTO CUCTAUATO
auTta Ba ATav aduvaTn.

2tV argoéoaipa, KaBe oTAAN evog Te-
TPAYWVIKOU €KATOOTOU a€pa OTNV ETTI-
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@avela NG BAAOCOOG Kal O KAVOVIKEG
KQIPIKEG OUVONKEG AOKEI TTiEoN WIAG ATUO-
ogaipag (1 Atm = 1,033 Kg/cm? = 14,7
psi). H tieon 6uwg autr eAATTWVETAI HE
TNV au¢non Tou Uyoug. 'ETol o uywoue-
Tp0o 2000m n Trigon eival poAig To 0,8 Tng
KOVOVIKNG aTUOOQaIpIKAG Trieong. Kdbe
TTEON MIKPOTEPN ATTO TNV ATUOCQPAIPIKA
ovouddeTal uTroTTieon.

O1 KUPIOTEPES £PAPLOYES TWV aioln-

THPWYV Tieons os agpia givai:

e n Pétpnon Tng utrottieong (A TNG aTro-
AUTNG TTiEONG) TOU €I0EPXOUEVOU aEPa
oTnv TOAAATTAR €iIcaywyn, OTTWG Qai-
VvETal 0TO OXNMa 6.41. O1 1o TToAAoi
KIVNTAPES AsIToupyoUV PE QUOIKH €100~
ywyn aépa, dnAadr ol KUAIVOPOI yeui-
{ouv ue agpa e Tn PorBeia TNG aTHO-
OQaIPIKAG TTieong. H utrotrieon eival
€vOEIEN YIa TO QOPTIO KAl TNV 10XU TOU
Kivntpa, agol MPIKPA UTToTTiEon on-
Maiver OTI UTTAPXElI APKETOG aEPag Kal
€101 gival duvaTtd va KatavaAwBei 1o
TTOAU KaUOIPO yia TTapaywyr 10XUog.
H 1Anpogopia auTh XpnoiyoTroigital
yla va puBuIoTEi n Tieon oTo oUaTNUa

Zxiua 6.41: Métpnon améAutng
nieong otnv HOAAXIAR €lLoaywyl)
agpa.
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OlavVOUAG KaUoiyou Kal 0 XPOVIOUOG
NG avAQAEENG.

= N pETPNON TNG BAPOPETPIKAG TTiEONG
NG aTuéoPaAIPAG, YE OKOTTO TOV UTTO-
AOYIONO TOU UWOMETPOU Kivnong Kal
TN CUPTTAAPWON TNG ATTWAEING 10XU0G
atd TN MEIWMPEVN elocaywynh agpa Adyw
TNG UTTOTTIEONG.

e N avixveuon Twv KTUTTNUATWY aTTd
KOKf ava@Aegn (TTpoava@Aeén i au-
TavAQAEEN), Je okoTrd TN PUBUICN Tou
XPOVIGNOU TNG avAapAeEng.

e N PETPNON TNG TTEONG TWV KOUOCAEPI-
wv, JE OKOTTO TN pUBUION TOU CUCTA-
MOTOG VOKUKAOQOPIAG KAUCOEPIwV.

e N METPNON TNG UTTEPCUMTTIEONG OTNV
TTOAOTTAN €I0aywyh Kal Tng TTieong
TWV KaAuoaepiwy, JE OKOTTO Tn pUBUI-
an Tou ouoThPaToG turbo, dnAadr] Tou
OUCTHOTOG gvioxuong TnNG 1I0XU0G TOU
KivnTtrpa.

e 1 METPNON TNG TTIEONG TWV OTPWY OTN
deapevn Kauaiyou, Je OKOTTO TN EKTO-
vwon TNG Trieong Twv avabupidoewy
TOU Kaugilou.

e N PETPNON TNG TTIEONG TWV EAACTIKWY,
yla TNV ao@AAgIa TNG 0drynong.

OI1 KUPIOTEPES £PAPLOYESC TWV aIoln-

THPWV TTigong o< uypd givai:

e N UETPNON TNG TTIEONG TOU KAUTIUOU, JE
OKOTTG TOV UTTOAOYIOHG TNG OTTAITOUE-
VNG TTO0O0TNTAG KAUTiUOU 0TO oUCTHHA
€yxuong kauaipou (injection), kai Tn
dlatApnon TG oTabepng TTieong Tou
OUCTAMOTOG KE TNV EVEPYOTTOINGN TNG
avTAiog Kauaoiyou.

e n pérpnon Tng Trieong Aadiou ot dia-
@opa UdPAUAIKG CUOTANATA, OTTWG TO
ouoTnua Tou udpauAikou TiovioUu, ToU
NAEKTPOVIKOU KIBWTIOU TwV TAXUTA-
TWV, TNG Kivnong o€ TEGOEPIG TPOXOUG



‘EpBoAo avTAiag Aadiou
KevTpikog
agovag

AN
N

Aovag pe
METODIOOME-
vn Kivnon

Ixnpo 6.42: H mieon elvoal amo-
paltnin yia tnv udpauAixn (eUén
aéoévov.

(4WD) K.ATT., ye OKOTTO TOV €AEYXO TNG
USPAUAIKAG CeléNng yia Tn HETAdO0N
TNG Kivnong o€ agoveg, OTTWG QaiveTal
OTO TTOPAKATW OXNMa 6.42.

e 1 METPNON TNG TTIEONG TWV UYPWV OTA
PPEVA, PE OKOTTO TOV EAEYXO Kal TN
pUBuIoN TNG TTEdNONG OTO PPEVAPICUA
Je avTioAioBnon (ABS).

e N METPNON TNG TTIEONG TWV UYPWV OTO
ouoTnua avdptnong, ME OKOTTO Tov

Aio6nthHpeg

€AeyX0 Kal TN pUBUION TOU CUCTAUATOG

EVEPYAG avdpTnong.
2€ TIPAKTIKEG €QAPPOYES XPNOIPOTIOIOU-
vTal diId@opol TUTTOI AIoBNTAPWYV TTiEONG.
ATTO auToUG ETTIKPATESTEPOI €ival OI TTi-
€{onAeKTpIKOi Q1I0ONTAPEG, EVW TTOAAEG
POPEG XpnoigoTroloUvVTal Kal aloBnTriPES
miedoavTioTaoNG, TTOU A£yovTal Kal ETTI-
MNKUVOIGUETPA ] OKOMPN KAl XWPENTIKOi
aiobnmpeg. EkT6G ammd Toug aiobntrpeg
TTiEONG UTTAPXOUV Kal SIOKOTITEG TTiEONG,
TTOU QaVOIYOKAEIVOUV pE €TTa®R avaloya
ME TNV aoKoUuEVN O’ auToug TTiean.

6.3.2.1. ThelonAekTpIKOG aqaIoONTAPOAG
mieong

Ti eival TO TTIECONAEKTPIKO PAIVOUEVO:

Opiouévol puaikoi aAAG kai TToAAoi TEXVN-
TOi KEPAUIKOI KPUGTAAAOI OTAV TTIEGTOUV,
€XOUV TNV IKOVOTNTA va avaTrTuooouv
Tdon ota dkpa Toug. H Tdon autrh ogei-
AETAl OTN OUYKEVTPWON QOPTiWY, TTOU
dnuioupyeital amdé TNV TTAPAPOPPWaon
TOU KPUOTAAAIKOU TOUG TTAEYPOTOG, OTTWG

Pb o* @ Tizr

Ixfipa 6.43: Otav mopouoppwbel( 10 DAEYUQ UEQLKOV TEXVNTIOV KPUOTAAAWV,

VoI TUooeTal mLe{ONAEKTOLKA TAON.
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MeTaAAikd
Aépio 1} uypd NAekTPOSIa
uTTo TTiEon
Orkn
KepaAn Kepapikoi \\\\\
aiodntipa SaKTUAIOI =- + AvoAoyikn
£€000¢ TaONGg

Ixnuo 6.44: [IielonAekTplKOC aLOONTHPAG TI(E0NG KEPAU LKAV SAKTUALWV.

@aivetal oto oXNua 6.43. H TTapaudppw-
on auTr cuppaiver ge TNV eQapuoyn Trie-
ong TAvw OTa UAIKG, €V TO QAIVOUEVO
AéyeTan TTIECONAEKTPIKO KOl ATTOTEAEI TNV
apxn Asitoupyiag Tou TTIECONAEKTPIKOU
aiobnTApa Trieong.

‘Evag medonAekTpIKOG a1oBnTApAg Trie-
ong amo TEXVNTOUG KEPAMIKOUG KPUOTAA-
Aoug @aiveTal TO TTAPAKATW OXANO 6.44.
Eival évag TabnTikdg aioOnTApaAg ETTAQRG
pe avahoyikh £€€000 TAONG. ATTOTEAEITAI
atrd KEPAMIKOUG BAKTUAIOUG Kal PETAAAI-
KA NAeKTPOBIa KATAAANAa ouvdedepéva.

H kepaAf Tou aioBnTApa mECETAI OTTEU-
B¢eiag ammd 10 UYPO 1 TO AEPIO, TNV TTiEON
TOU OTToiou BEAOUME VO PETPCOUME Kal
peTadiIdEl TNV TTiEcon auTh 0TOUG SAKTUAI-
oug. Mg Tov TPOTTO AUTO TTAPAYETAl £Va
onupa Taong €€6dou, TTou €ival avaAoyo
TIPOG TNV TTiEON TTOU OOKEiTal TTAVW OTNV
Ke@aA Tou aioBbntipa. OI KaTaoKeua-
OTEG €XOUV OAUEPA VA TTAPOUCIATOUY HIa
MEYAAN TTOIKIAia a1t TTIECONAEKTPIKOUG
aioOntpeg Trieong. Mepikoi atmmd autoug
@aivovTtal oTo oXAua 6.45.

Zxfiua 6.45: Aitdpopa £(06n mielonAEKTPLKOV aLoOnTHPwv mieong.
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O1 medonAekTpikoi aIoONTAPEG TTiEONG
TTapPouaIAdouv dUO ONUAVTIKA PEIOVEKTH-
pjata. H Bepuokpaaia Asitoupyiag Toug
Oev Eemepva Toug 540 °C. ‘ETal o€ e@ap-
MOYEG, TTou aTtaiTolv uwnAdTEPN Beppo-
Kpaaoia Asitoupyiag, OTTWG yia TTapadely-
MO n PETPNON TTiEONG OTO KAUCOQEPIA,
Xpeliadovtal kal KatdAAnAn wugn. Akoun,
AOYW TNG KATAOKEURG TOUG BEV PTTOPOUV
Va JETPAOOUV OTATIKEG TTIECEIG, OTTWG YIA
TTAPAdEIYUA TN POVIUN BAPOMETPIKN TTiE-
on aAAd peTpouv pévo SlapKwG EVOAAQC-
OOEVEG OUVOUIKEG TTIECEIG.

6.3.2.2. AicOnTpag TTieong pe medoa-
vTioTaon (EMPNKUVOIOUETPO)

Mepika €idn TECOKPUOTAANWY  Xpnol-
MOTTOIOUVTal YIO TNV KATAOKEUH Triedoa-
VTIOTAoEWV, dnNAad QvTIOTACEWV TWV
OoTToiwV N TIUA METORAAAETAI PE TNV TTiE-
on Kal TNV TTapauépewon Toug. H e-
{oavTioTOON OTEPEWVETAlI TTAVW C€E MIa
MEPBPAvVN, TTOU €ival oUVRBWG KOTAOKEU-
acpévn atrd AeTITd QUAAO avogeidwTou
XGAuBa. H peuyBpdvn auty méleTalr a-
TeuBeiag amd 1o uypd 1 TO aéplo, TNV

Aio6nthHpeg

TTieon Tou oTroiou B€AouuE va PETPrCOU-
pe. Me Tov TpdTTO QUTO N TTIEdoavTioTAON
ETTINNKUVETAI, YI' AQUTO Kal TTOAAEG POPEG O
aiobnNTAPAg autdg AEYETAI KAl ETTIMNKUV-
OIOMETPO.

Emeidn n yetaBoAn atnv TIPnA piag T€To1ag
avtioTaong eival épa oAU PIKpr, XpPn-
OIJOTIOIEITAI 0T OUVEXEID £va KUKAWMO
vépupag Wheatstone yia tnv tmmapayw-
Yy evog deutepoyevolsg GAPATOG TAONG,
OTTWG QaiveTal o010 OXAPO 6.46. Anpi-
oupyeital €101 évag evepyog aiobntipag
ETTAPNG, YE £€¢0do TAOoNg avaloyn TTPOG
TNV ackoUuevn Trieon atov aigdnTtipa. H
Tdon auth a@ou evioXuBEi, evnUEPWVEI
TO MIKPOUTTOAOYIOTA yia Tnv Trieon TTou
aoKei To Uypd A TO AEPIO TTAVW OTN YEU-
Bpdavn Tou aiIodNTAPa.

210 OxNMa 6.47 @aivetal évag aiobnTApag
Tieong pe medoavTioTaon Kai n PhePRpa-
vn a1rd avogeidwTto xdAupa, Tévw otnv
OTTOI0  OTEPEWVOVTAI Ol HUIKPOOKOTTIKEG
medoavTioTaoelg. ‘Evag 1€To10¢ aioBnTA-
pPOG PTTOPEI va PETPROEI KAl OTATIKEG TTIE-
o€Ig, OTTWG €ival n BapOUETPIKA, AEITOUpP-

/

MNIEZH

MieoavtioTaon

5V

Ixfua 6.46: AioOntnpag mieloaviioTaong o€ OUVOUNOUO HE YEQPUOX.
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Emagég

/ ouvdeong
/ Ms“devn

\E&wTeleég

ECOQVTIOTAOEIG

\EowTsleég

mECOQVTIOTATEIG

Ixiua 6.47: AioBntrnpacg mieong upe mieloavtiotaon (€mLUnNKUVOLOUETPO) -

YEi OpwG e aglommoTia og BepuoKpaaieg
ato - 40 péxpl + 125°C.

6.3.2.3. XwpnTikdG a1cONTAPAG TTiECNS

MoAAEG Qopég atTaiTeiTal n yéTpnon Trie-
ong TTavw O€ TTEPIOTPEPOUEVA £CAPTAMA-
Ta afdvwy, OTTWG gival yia TTapddelypa n
TTEoN TWV €AAOTIKWY €VOG QUTOKIVATOU,
aAAG gival dBUokoAo va petadobei To afua
AOYW TNG TTEPICTPOPNAG. TNV TTEPITITWON
auTh XpnolyoTrolgital évag atrAdg xwpnTi-
KOG TTEPIOTPEPOUEVOG AIOONTAPAG, OTTWG
Ocixvel To oxrua 6.48.

Auo peTaAAIKG SaKTUAIBIQ, TTOU TTEPIOTPE-
@ovTal To éva Yéoa oTo AAAo, atTroTeAoUV
TOUG OTTAIOUOUG €vOG TTUKVWTH (eUgng.
‘Evag PIKPOBIAKOTITNG TTiEoNG, TTOU EVEP-
yoTToIEiTalI aTTé TNV TTiEON TOU €AACTIKOU,
METATPETTEI TO XWPNTIKO QOPTIO (HE KavVO-
VIKA TTiEON) 0€ WHIKO - XwpPNTIKO QOPTio
(6tav n Tieon ival KATW aTTd TNV ETTITPE-
mopevn). H Celén yivetalr xwpnTiKA, Xw-
pic TPIBEG Kal KAAWDIA Kal TO €idOG TOU
OUVOAIKOU @OopTiou €ival TO KPITAPIO YIa
TNV TTiEON TOU €AACTIKOU KAI TNV ACQAAN
0odrynon Tou oxAuaTog.

<

Mn TTEPIOTPEPOPEVOG

oTTANIoPAG (GEovag) \

Mpog
MIKPOUTTOAOYIOTH

MepIoTPEPOPEVOG OTTAICHOG
TTUKVWTH CeUENG (TPOXOG)

~
C

AlokOTITNG TTiEONG R

Ixfuo 6.48: Aiobnthnpag mieong €AQOTLKOV QUTOKLVHTOU.
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6. 4. M14gopol AAAo1
téno1 aicbntipwv

O1 KATAOKEUAOTEG TWV GUYXPOVWYV QUTO-
KIVITWV €XOUV TTPOXWPNOEI OTOV EAEYXO
oXedOV OAWV TWV AEITOUPYIWV TOU AUTO-
KIVAITOU OTTO TOUG WIKPOUTTOAOYIOTEG, Yia
va TTeETUXOUV OIKOVOMia Kaugidou Je Tra-
PAAANAN dlaTripnon Tng 10XUOG Kivnong,
TNV ao@AAEIa, TIG AVECEIG Kal TNV agIoTTI-
oTia TNV 00rynon, Xwpig va exvouv Bé-
Baia kar Tnv TTpoaTagia Tou TrePIBAAAO-
VTOG aTTo Ta TTIKivOUVa Kauoaépia. [Na 1o
OKOTTO aUTO £X0OUV KaTaoKeUdoel €101KOUG
TUTTOUG AIOONTAPWYV, TTOU Eival aTrapaitn-
TOI yIO TNV ATTOKAEIOTIKA AgIToupyia Twv
OUCTNUATWY AUTWV.

Téroiol TUmTOI AQI0ONTAPWYV givai:

e 0 aioBnTpag ofuydbvou OTA KAUOOE-
pia ) aioBnTApag Aauda (A).

e 0 aIoONTAPAG PONG PALAG TOU EI0EPXO-
MEvVou aépa.

Aio6nthHpeg

e 0 AIOONTAPAG KTUTTAPOTOG ATTO EKTO-
vwaon ) TTPoavAa@AEEn.

e 0 aI0ONTAPAg emTAXUVONG N ETIRPA-
duvong Tou OXAUATOG.

e 0l a1I0ONTAPES TWV CUOTNUATWY avo-
yvwpIong Kal ouvayepuou.

e 0 aiobntApag Tdong TNG PTTATAPIag
TOU OXMOTOG.

6.4.1. AilocOnTApag ofuyovou n
aioOnTRpac Aauda (A)

OTwg KGBe XnUIKN avTidpacon, €101 Kal
n TéA&la Kauon Tou WEIYUATOG KAUTiuou
- aépa amaitei amoAuTa OoTaBEPEG ava-
MNoyieg kauoipou kal aépa. H katd Bapog
avaAoyia Tou PeiyuaTog kauong wg TTPog
TNV 10aVIK i OTTWG AEyETAl OTOIXEIOME-
TpIKA avaAoyia, kaBopiletal atrd T0 AdyO
Aapda (A).

H avixveuon ofuydbvou oTa Kauoaépia
amoTeAEl KpITAPIO yia Tn oUoTaon Tou
MEIYMATOG KAl T OWOTH KAUGN TOU 0TOUG

YTOIXEIOMETPIKH 'H
TAANIKH ANAAOTIA :
1Kg kaveipov arortei 14,7 Kg aépa

IIpocodopevog aépag
=y i

OeOPNTIKA UTOITODUEVOS

Hopodsiypato perypdtov:
103 OTOXO
= -1 > MIFMA
14,7
14,7
! IAANIKO
14,7
13.2 MMAOYZXIO
A= ? =09<1 MIrMA
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KUAivdpoug, agou Utmrapén ofuyovou
OTa KOUOOEPIa Onaivel @TWYXO HEiypa
(TrepIo0bdTEPOG OEPOG KAl OEUYOVO Kal Al-
yOTEPO KAUOIUO), VW TTAPNG aTtroudia
oguyovou anuaivel TTAOUCIO HEiYHA
(TrepioadTEPO KAUOIUO Kal AlyOTEPOG Q-
pag).

[ivetan Aoitmév €vag dlapKnRg aywvag yia
Tn dlaTApNoN TNG IBAVIKAG avaAoyiag Tou
Kauaipou yeiypartog. O péAog Tou aiobn-
THPa o§uydvou oTov aywva auTd gival va
METPA CUVEXWG TNV TTEPIEKTIKOTNTA TWV
Kauoaepiwv o€ 0&uyovo, pue okoto va oi-
opBwveTtal ammd T0 HIKPOUTTOAOYIOTH) KAOE
@opda n avaAoyia Tou PeiyuaTog, OTOXEU-
OVTAG TN OTOIXEIOUETPIKN avaAoyia.

H apxn Asitoupyiag Tou aioBntrpa ofu-
yoévou egival idia e Tnv apxr Aeiroupyiog

TWV OUOOWPEEUTWY, OnAadh o@eiAeTal
oTnv MOAwoN KAToIWYV NAEKTPOdiwV.
‘ETo1 0 aioOntripag Aduda trou @aiveTal
oTo oxAua 6.49, Asitoupyei, OTTWG PIa piI-
Kpn 1816popen yTTaTapia.

ATroteAgital amd duo NAeKTPOdIa OTTOY-
ywdoug mAartivag (Pt) kal £€xel oa ateped
(ENPd) nAekTPOAUTN €va oTpwua Ologel-
diou Tou (ipKoviou (ZrO,). To egwTePIKO
NAEKTPOBIO, TTOU EPXETAI OE ETTAPN ME TA
Kauoaépia OIaNECOU E€YKOTTWV TOU KO-
AOPPOTOG, TTPOCTATEUETAI PNXAVIKA Kal
ME €va OTpwPa TTOPWOOUG KEPAMIKOU.
To eowTEPIKO NAEKTPODIO £pXETAl TTAVTA
g€ €TTAQn PE TOV KABapd ATUoa@AIPIKO
agpa.

‘ETo1 dnuioupyeital N €€Ng oeipd ammod
aywyoug :

HAekTpddia
TAaTivag

om
€10000U
agpa

O¢epuavTikA
avTiotaon

O;

/

HAekTpOAUTNG B10&€e1diou
TOU (IpKoviou ZrO,

Kauoaépia

Eykotrég
€10000U

~

Mopwdeg

/ KEPAMIKO

Co, O,
NO,, HC

Zxpua 6.49: Aiobntrnpag ofuydvou 5 airobnitnpag Aduda (A).
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Aio6nthHpeg

| —
NAexTpOS10 NAEKTPOSI0
+ -
O, aTuoceapag Pt | ZrO, Pt O, xavcagpiov

0>250°C 0, ® 20-

Orav n mAaTiva Bepuavbei oe Bepuokpa-
oia peyaAuTepn amd 250 °C, dpa cav
KOTOAUTNG KOl PETATPETTEl TO O&UYOVOo
O, oe 16vTa oguydvou 20--. Av To leiy-
MO gival @TwyO, TOTE UTTAPXEl Ofuyovo
OTO KQUOQEPIA KAl N o€Ipd aywywyv ival
OUMMETPIKA, OTTOTE eV UTTAPXEI TTOAWON
TWV NAEKTPOBiWV Kal N Tdon PETAU TwV
NAEKTPOdiwv €ival YIKPRA, TNG TAENG Twv
50 mV. Otav 6uwg 10 Peiypa ival TTAoU-
010, OgV UTTAPXEI OEUYOVO OTA KAUTAEPIA
KOl n o€Iipd aywywv YiveTalr acUPUETPN,
OTTOTE UTTAPXEI TTOAWGCN TWV NAEKTPOBIWV
Kal N Tadon PeTagu Toug gival peydAn, 1ng
Ta¢NG Twv 900 MV.

Emopévwg o aiobntipag oguyodvou eivai
€VaG NAEKTPOXNMIKOG GAAG PN evepyog
ailobnTApag ETAPAG ME Wn@Iakr €£0do

0>250°C O, ® 20°

TG0NG, OTIWG @AiVETAl OTO TTAPOKATW
oxAua 6.50.

a tn Asiroupyia Tou aioénripa Aduda

mpérel va yvwpidouue ta €§ng:

* 0 aioBnTApag ToTTOBETEITAI CUVNBWG
oTnv TTOAAOTTAN €gaywyn TpIiv atrd
TOV KATOAUTN TOU CUOCTHUATOG £€600U
TWV KaQuoagpiwy.

e 0 XPOVOoG GOPTIONG KAl EKPYOPTIONG TOU
gival TNg 1a¢ng Twv 30 ms, €101 O qAlI-
oBnTAPAg auTtdg gival KATAAANAOG yia
avadpaaon o€ éva ouoTnua KAEIoToU
Bpoyxou, TIpOKEIYEVOU va  yivouv
dueca OAeg o1 DIOPOBWTIKEG eVEPYEIES
TTOU aTTaITOUVTAl.

* Méxpl Tn Bepuokpacia Twyv 250 °C, n
TAaTiVa OEV €XEI KATOAUTIKF dpdaon.

mV 600°C
900 PTOYd
400
TA0VG10
0
09 1 1,1 A

Zxfupa 6.50: Aiobnthpoag Aduda (A) kot xaunUAn tdong €{é6dou TOU.
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‘ETol 0 aiobntipag dev  Asitoupyei
otov KpUo Kivntripa. To TTpoRAnua
auTd BEATIOVETOI HPE TNV TTPOCWPIVA
XPAon HIag BepuavTikAG avtioTaong
(oxnua 6.49), TToU pEIwvEl TO XPOVO
gvepyotroinong Tou aiodnTipa ota 20
sec TrepitTrou. Av To auTokivnTo d106¢-
TEl KAl oUCTNUA EvioXuong Tng 10XU0G
(turbo), o ailgBnTPag (A) BepuaiveTal
OUVEXEID.

e O PIKPOUTTOAOYIOTAG OUYKpPIVEL TNV
€€000 TAONG TOU QICONTAPO MPE MIa
péon TGon avagopdg 400 mV kai
atmmo@aacifel av To Peiypa gival @Twxo i
TTAoUCI0, WG £€N1G: (TTAoUa10) V1T > 400
mV > Vo (eTwx0).

e O aiobnmpag PtTopei va AItoupynael
IKAVOTTOINTIKA yIa TTEPICCOTEPA  ATTO
100000 Km, av dev utrepBepuaiveral
mavw ammd 850 °C kal epdoov KaTta-
VOAWVoUPE pévo apoAuBdn Bevdivn. H
TTAQTIVA, OTTWG AKPIBWG KAl O KATAAU-
TNG, KATAOTPEQPETAl OTTO TO POAURDO.
AkOun o aiobntpag dev AciToupyeli,
av n €i00d0g Tou aépa BouAwaoEl aTmo
AGOTIN K.ATT.

6.4.2. AicOnTRPAg POoNg palag
agpa

MNa va TTapackeuaoTei 10 18avikd KaUoIo
MeEiyua OoTa auTokivnTa TTOU AEITOUpyouv
ME €yxuon Kauoipou, TTPETTEI TTPWTA va
UTTOAOYIOTEI N YAla TOU a€Pa Kal OTn OU-
vEXEIQ N 10aVIKH TTOGOTNTA KAUTiUou, TTou
TTPOKEITAI VO £yXUBEI yia va dnuioupynBei
TO KQUOIYO Peiypa. O péAog Tou aioOnth-
pa PONAG MAdag agpa gival va utroloyilel
ME TN peyaAuTepn duvarr] akpifela Tn dia-
Béoiun pada agpa yia TNV TTApAcKEUR ToU
1davIKoU KaUOIJoU PEIYPATOG.

O1 a100NnTAPES PONAG aépa UTTOPE va peE-
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Tpouv Oyko, péala i Tieon Tou aépa, o€
KGOe TTEPITTTWON OUWG O TEAIKOG UTTOAO-
YIOUOG agopd oTn Pada Tou aépa, agou
n 15avik avaioyia (14,7 : 1) agopd oTIg
MAdeg aépa - Kauaipou.

H pada e€apratal BEBaia atrd T Beppo-
Kpaoia kal TNV uypacia Tou agpa, TTou
emnpealouv TNV TTUKVOTNTA TOU. MNa TNV
QVTILETWTTION AUTOU TOU TTOAUTTAOKOU B€-
MaTOG £x0uv avaTrTuxBei TToAAoi TUTTOI Q-
odnTAPWY, oI CUVNBESTEPOI TWV OTTOIWV
givar o a100OnTApPag pong padag aépa pe
Oepud VAUA | QIAM, YE TITEPUYIO KAI UE
miedoavTioTaon.

6.4.2.1. AioOnTApag pong padag aépa
pe 8eppd vApa R @IAp

O aioBnTApag autol TOu TUTTOU £XElI WG
apxn Aertoupyiag Tnv amwAeia BepudTn-
TaG €VOG BEPUAIVOUEVOU VAATOG R QIAY,
TTOU OQEIAETAl OTN PETAPOPA OepudTN-
TAG TTPOG TOV AEPA TTOU péEl yUpw TOu.
O cloepXOPEVOG aépag TTPOKAAEI Wuén
Kal peiwon tTng avriotaong R oe éva
Bepuaivopevo viua f @IAY atrd TTAaTiva
TTOAU PIKPWV BIQOTACEWV.

To vApa A TO QIAY aATTOTEAEl TUARUA pIag
véopupag Wheatstone, 6TTwg @aiveTtal 010
oxAua 6.51, 6TTou oI GAAEG QVTIOTACEIG
R1, R2 kai R3 gival aveEdptnteg atmd mnv
emidpaon TnNG Beppokpaciag.

MNa va diatnenBei n 1IcoppoTTia NG yé@u-
POG WETA TNV YUEN, autavetal To pelua |
OTO VAPA i} TO QIAY, PEXPI VO avTIOTOOUI-
OTel N ammwAeia TNG BepPdTNTAG. ATTO TV
atraitoupevn augnon Tou PeUPATOG UTTO-
MAoyiCeTal pe euTTEIPIKOUG TUTTOUG ATTEUOEI-
ag N pada Tou aépa. XTn OUVEXEIQ, N AU-
g€non Tou PeUPATOG PETATPETTETAI EUKOAQ
o€ au¢non Taong.



Aio6nthHpeg

[
NAua 1 @AY atrd TTAaTiva
O aépag amoppo®d
éva pépog atoéd Tn
BeppoTnTa TS R Rn 1
R1 A
R2 R3
E

Ixfua 6.51: AioOntrnpag pong ualag aépa o OUVOUNOUO HE YEQPUOX.

‘ET01 0 a10ONTAPAG auTdG gival €vag evep-
YOG aioBnTpag €TAPAG PE QVAAOYIKN
£€€0d0 TdoNG.

270 TTOPAKATW OXAMG 6.52 @aivovTal duo
aloOnTAPEG pong Halag aépa pe Bepuod
vAua (apiotepd) kal @IAY (0e€ia). O1 al-
oONTAPES AuToi £XOUV ETTIKPATACEI, YIATI
0ev €xouv KivnTé uépn Kai gival avegap-
TNTOI QTTd TNV TTiECN KAl TNV TTUKVOTN-
Ta Tou aépa. ‘Exouv Suwg arapaitnta
Kal ouoTnua auTtokaBapiopou atrd pu-
TTOUG, TTOU AEITOUPYEI hE OTIVUIaia UTTEP-

B¢ppavon Toug oe 1050 °C petd 10 TEAOG
TNG A&ITOUpPYiaG TOu KIvNTHPA.

6.4.2.2. AilcOnTAPAS pONG HAdag aépa
ME TTTEPUYIO (KAOTTETO)

O aioBnTpag autdg, TToU QaiveTal OTO
oxnua 6.53, TommoBeTeiTal HETA TO PIATPO
aépa Kal €Xel €va TITePUYIO (KAQTTETO) Pé-
TPNONG TOU AEPa PE ENATHPIO ETTAVAPO-
pag. H petakivnon Tou TITepuyiou Adyw
TNG avTioTaong Tou aépa aTroTeAEl TNV
apxn Asiroupyiag Tou aiobnTrpa.

Ixfpua 6.52: AioOntnpeg pong ualac aépa pe Oepud vhouo Kol QLAU.
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Ixiupa 6.53: AioOntnpoag pong
ualoag aépa ue ODrePUYLO
(KAarméto) .

Orav apyioel va Asitoupyei 0 KivnThAPAG,
TO TITEPUYIO avoiyel TECOUEVO aTTd TN pon
TOU EI0EPXOUEVOU QPO KOl ICOPPOTTEI [E
TN BonBeia evog TTepuyiou ammoéoeong
Kal Tou gAartnpiou. H ywvia Tou TTEPU-
yiou petpiéTal ge éva aiobnrrpa ywviag
TTEPIOTPOPNG, OUVHBWGS TUTTOU TTOTEVOIO-
METPOU, TTOU yvwpioaue atnv Tapdypa-
Qo 6.2.2.1. A6 1n 6£0n Tou TITEPUYIOU
gival duvaTtov va uttoAoyIoTel KaT apydag
0 OYKOG TOU €I0EPXOMEVOU AEPO KOl va
peTaTpatrei oe pdla ouvdualovtag Tnv
uypaaia kai Tn Beppokpaacia Tou.

6.4.2.3. AicOnTpag pong palag aépa
pe medoavTioTaon

O aiodnmpag Tieong pe meloavTtioTa-
an, TN AgiIToupyia Tou oTToiou Yvwpioape
oTnV TTapaypago 6.3.2.2, €xel axedov
QVTIKATOOTAOEI TOUG BUO TTPONYOUEVOUG
TUTTOUG a10BNTAPWYV. AUTO OYEIAETAI OTN
duvaTtdTNTa UTTOAOYIOUOU TNG PAlag Tou
aépa aTrd TNV UTTOTTiEGN OTNV TTOAAATTAN
eioaywyn. BéBaia, o aiobnmpag autog
ouvouadel XaunAn TiuR Kal TToAU pIKpo
XPOVO avTidpaong, Tou ouvhBwg Otv
Eemmepvd Ta dUO XIAIOOTA TOU DEUTEPOAE-
TITOU.

148 W

6.4.3. AiIocONTAPAC KTUMMAHATOG

To kauaolpo peiypa oupTmiECeTal 0TO BANA-
Mo kauong ue Tieon 8 - 15 Atm kai Bep-
pokpacia 400 - 600 °C. Mg tn dnuioupyia
TOU OTTIVONpa apxilel N Kauon Tou PEiyua-
TOG Kal TO YETWTTO TNG GAGYag avarTuo-
o€l TOTKG Trieon péxpl kar 40 Atm kai
Beppokpaaia kavong péxp! kar 2000 °C.
Me Tnv karavaAwaon Ouwg Tou agpa Kal
TNV €AAeIYn oguydvou, n eAdya €€aoBe-
Vel opJaAd. AuTr N KAvoVvIKA Kauor, 6TTwg
@aivetal oTo oxAua 6.54, eEaptdaral amo
TTOAAOUG TTAPAYOVTEG OTTWG:
* 1 ToIOTNTA TOU KAUGIiOU.
* 0l ouvBnkeg Aeitoupyiag (poprio, Bep-
MOKpaaia KIvNTHPa K.ATT.).
* 0 oxedlaouog Tou BaAduou.

N

AioBnTrpag
KTUTTHATOG

Ixnpo 6.54: AioOntnpoc
KTUORUOTOQ.



Ymdpyxouv OuwS TOAAEC TTEPITTWOEIS

aKavovioTng Kauong, Omwg:

* 1 KPOUOTIKA Kauon 1 autavAa@Aegn
(Treipdkia), TTou o@eileTal KUPIG OTO
akaTdAANAo kauoiyo, To OTToi0 dgv
QVTEXEI O€ UWNAR OUUTTiECN Kal Kai-
YETAI ATTOTOUO TTPOKOAWVTAG HIKPEG
EKPNEEIG.

e n wpoavd@Aegn, TTou oeiAeTal oTNV
TTPOWPEN avAPAEEN aTrd TNV UTTEPOEP-
pavon Twv KUAIVOpwV 1} ToV KAKO Xpo-
VIOHO TNG aVAPAEENG.

O pbéAog TOU QICBNTAPO KTUTTHHATOG,

TTOU QaiveTal Kal aTo oxAua 6.55, civai va

EVTOTTICEI TNV UTTOPEN PAIVOUEVWY KOKNAG

N akavoévioTng Kauong, OTTwg auTavd-

QAeEN N TTpoavA@AeEn TTou dnuioupyolv

géviovn uUTTePBEpPavon Tou  KIvnNThPQ,

aAAG akOpa Kal KAataoTpo@r) (TpUTTnua)

TWV EPROAWY.

O aioBnNTAPAG KTUTTAMATOG Eival ouvh-

Bwg éva HIKPG TECONAEKTPIKO “HIKPO-

QPWVO”, CUVTOVIOUEVO YUpw oTa 5 KHz,

TTOU A€ITOUPYEi OTTWG Kal O TTIECONAEKTPI-

KOG aiobntipag Trieong, Tn Asimoupyia

TOU OTTOIOU YVWPIoAPE aTnV TTapdypa@o

6.3.2.1. Eivar Bnvog aAAd 18avIKOG yia

TNV €QAPUOYN QUTH, aPOU TO PAIVOUEVO

TOU KTUTTAPOTOG €ival duvapiko. To onua

Tadong €£600U Tou E€ival avaAoyiké Kal

Exfipa 6.55: IIielonAexTtpLKOC
aLobnTHEAC KTUINUATOC.

Aio6nthHpeg

XPNOIUOTTOIEITAI aTTO TO YIKPOUTTOAOYIOTH
yia Tn puBuion Tou xpoviguou TnG ava-
PAegNnG. O éAeyxog TNG AciToupyiag Tou yi-
VETAI EUKOAA, KTUTTWVTAG PE MIA JOTOOAO
yUpw a1ré TNV TTEPIOXN OTTOU Eival ouvap-
MoAoynuévog.

6.4.4. AicONTAPAC EMITAXUVONG
N emBpaduvong

Ta TeAeuTaia xpovia Ta CUCTAUATA ACPaA-
Agiag ka1 dveong katd Tnv odrnynon Ku-
plapxoUv OTIG TTPOTIUACEIG TTOAMWVY ayo-
POACTWY QUTOKIVATWYV. TETola OnUOQIAN
NAEKTPOVIKG CUOTAMATA €ival ol agpOoa-
KOI, TTou €xouv owaoel XINAdeg (WG atrd
Tn dekaeTia Tou 80 Kal TO cUCTNUA EAEY-
XOU TNG oTaBepng TaxUTNTOG TOU OXAMa-
TOG, TTOU ETTITPETTEI GTOV 0ONYO VO EAEYXEI
pe dveon TO OXNUA, TTOU KIVEITAI YE Pia
emAgypévn TaXUTNTA, XWPIG va gival aTTa-
paitnTo “va TTaTtd ouvéxela To YKAd!”.

O poAog evog aIoBNnTAPa ETITAXUVONG N
EMPBPAdUVONG €ival va UETPA TIG PETO-
BoAég TNG KIvNTIKAG KaTtdoTaong (npeupia
| Kivnon) evég oxAUATOG, Kal VO EVNUE-
pwvel Ta dIdPopa CUCTANAT ao@AAEIag
Kal aveong oTnv odnynon. Kard tn ou-
YKpoOuGn €vOG QUTOKIVIATOU UTTAPXEl Mia
atméToun empBpdduvon, evw o€ €va oU-
oTnMa eAéyxou oTabeprg TaxuTNTAG POG
eVOIAQEPOUV Ol PEYIOTEG QTTOKAICEIG TNG
EMTAXUVONG Kal TNG empBpdduvong atod
TNV TTEPIOXN TNG TTPOETTIAEYMEVNG TIMAG
NG TaxutnTag (1.x. 110 Km/h).

H apxn Asitoupyiag evog aiobntipa
emMTAXUVONG N €MPRPAdUvVoNG oTnpifeTal
oTnv adpdveia Twyv cwudTwy, dnAadn
otnv 18160TNTA Toug va TTpooTraboulv va
dlaTNPEACOUV TNV KIVNTIK KOTAOTOON
10U £€xouv. O1 TTpwTol AIoONTAPES ETTITA-
xuvong f empBpdduvong ATav PNXavikoi
Kal Asitoupyouoav, OTTWG @AiVETAl OTO
oxAMa 6.56, pe TNV €vepyoTroinon HIag
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Ixfua 6.56: Mnxavixog aLobntnpag
HETABOANC TNC KLVNTLKNG KATAOTO—
ong oOUATOC

(emitdxuvong 1 emntLBpaduvong) .

NAEKTPIKAG ETTAPNG a1 pia pAda TTou AA-
Aale Béon Adyw peTakivnong TG atmoé Tnv
adpadveia.

O1 ouyxpovol 6uwg aiobnTrpeg AsiToup-
youv, OTwg Aeitoupyei kal o TriedonAe-
KTPIKOG aioBNnTApag, TOU  yvwpicaue
otnv Tapdypago 6.3.2.1. To oxfua 6.57
Ocixvel TNV apxn A&iIToupyiag Tou TriE-
onAekTpIkOU aioBntrpa emTAXuvong i
EMPBPAdUVONG, TN QUOIKI TOU POPPN O€
£€va OAOKANPWHEVO KUKAWHA KOl TOV TeE-
AIKO aioBntripa pe TN O6AKN Kal To Buoua
ouvdeong.

H pala M, 1mTou BpiokeTal oTEPEWPEVN
mavw oTov TelokpUaTaAAo, dTav KivnOei
AOyw adpavelag, TECEl TOV KPUOTAAAO

KAl TTPOKOAEI TNV €U@QAvVION pIag TAoNG
otnv €£066 Tou, TToU gival avahloyn NG
emraxuvong n g empBpdduvong. Av
TOoTToBeTNOOUV KATAAANAG duo 1 TPEIg
TETOIOI QIOONTAPEG, €ival duvaTdv va avi-
XVEUTOUV €mMITAXUVOEIS i ETMIRPAdUVOEIS
TTPOG OAEG TIG KATEUBUVOEIG TOU XWPOU.
Me Tov TpOTTO QUTO, eival duvaTtov va
evepyoTrolouvTal, yia TTapddelyua, Jovov
0l TTAEUPIKOI OEPOCOKOI OE PIa TTAEUPIKN
ouyKpouaon Tou oxnuaTog. MNoAU onua-
VTIKOG €ival OwG O TPOTIOG TNG OTEPE-
wong Tou aiobnTipa TTAvw OTO OXNUHQ,
€701 WOTE PIa EAACTIK OTEPEWON VA PNV
aTToPPOPA PEPOG TNG METOKIVNONG ATTO
TNV adpdveia.

E¢etddovTag pe Tpocoxn Ta €idn Twv ai-
odNTAPWY TOU AUTOKIVATOU, O GUYXPOVOG
TEXVIKOG avTIAapBaveral, OTI 01 Povov
UTTAPXEl MIa TEPAOTIa TTOIKIAia aloOnTA-
pwv, aAAG KAl onuavTikn dlapopoTroinon
WG TTPOG TNV apxn Acitoupyiag PETpnong
TOU idI0U PeYEBOUG. ZTa OUYXPOVA AUTOKI-
vNnTa UTTdpxouv aAAd Kai Ba eugavioTolv
oTo péAAoV véol TUTTOI QIoBNTAPWY, TTOU
Ba &emepATOUV aKOUN Kal TNV TTI0 TOAUN-
pn eavtacia. O pévog TPOTTOG AVTIMETW-
TMOoNG AUTAG TNG BUVAUIKAG £EEAIENG ival
n SI0PKAG EVNUEPWON TWV TEXVIKWV YIA
Ta VEQ €TTITEUYUOATA TNG TEXVOAOYIAG.

MelokpuoTaANOG

AN

M
E

V=kef=kKkeMea

Zxiua 6.57: [IielonAexTtpikOC QLOONTHPAG E€ILTAXUVONG 1) €mLBPASUVONG.
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NEPIAHWYH ENOTHTAZ 6

ENOTHTA

e H gicaywyn TTANPOPOPIWYV OTO PJIKPOUTTOAOYIOTH VIO
TNV KATdoTaon Twv cucTNUATWY TOU AUTOKIVITOU Yi-
VETAI aTTO TOUG QIoBNTAPEG, UE OKOTTO TNV QVTIUETW-
mon Twv VEwvV eEeAifewv (dpdaan) aAAd Kal TNV €TTI-
BeRaiwan ammoteAeouATWY TTPONYOUHEVWY OPACEWV
(avadpaon).
Ta epioadTEPA QUOIKA PEYEDN PETATPETTOVTAI O€ CAPATA TAONG, TTOU €ival KATAAAN-
Ad yia To JIKPoUTTOAOYIOTH, hE TN BorBeia evog 1 Kal TTEPICTOTEPWV UETATPOTTEWV.
O1 a108nTAPES TagIivouoUuvTal e dId@opa KPITHPIa O KATNYOPIESG, OTTWG: AVAAOYIKOI,
WYNQIOKOI, ETTAPAG, UN ETTAPAG, EVEPYOI I TTABNTIKOI Kal e€eTAdovTal, KUPIWG WG TTPOG
TNV apxn Asitoupyiag, Ta diId@opa XapakTNPIOTIKA aAAG Kail To TTEPIBAANOV AsiToupyi-
ag TOUG.
Ymrapxouv aioBnTApeg TaxuTnTag oTPoPWV @aivouévou Hall aAAd kal guTonAekTpI-
Koi, METABANTAG JayvNnTIKAG avTioTaong i JayvnTikoi, TTou BpioKouv EQapUOYEG OTN
METPNON OTPOPWV AEOVWY, TPOXWV Kal ypavaliwy o€ eEaPTAPATA TOU QUTOKIVATOU.
Ymrdpxouv aioBnTAPES Kal DIAKOTITEG BEONG 1 HETATOTTIONG OIGPOPWYV EEAPTNUATWV
TOU QUTOKIVIATOU VIO TTEPICTPOPIKN KAl YPAMMIKA Kivnon, TTou AEIToupyoUV HE TTOTEV-
OIOUETPO WUIKAG avTioTaong A gaivopévou Hall, aAAG ptropei akdun va gival gwTo-
NAEKTPIKOI, NAEKTPOPNXAVIKOI, ETTAYWYIKOI i} XWPENTIKOI.
Ymdpxouv aiobntripeg Beppokpaaciag yia uypd Kal aépio GUCTAPATA TOU QUTOKIVI-
TOU, TTOU AEITOUPYOUV KUPIWG PE NUIaywyoug (BeppioTop), aAAd Kal pe SIJETAAAIKOUG
OIOKOTITEG.
Ymdpyouv a1o0nTrApeg TTiEaNG yia uypd aAAd Kal aépla CUCTAPOTA TOU OUTOKIVHA-
TOU, TTOU AEITOUPYOUV KUPIWG PE TO TTIECONAEKTPIKO QAIVOUEVO 1 JE TTIECOAVTIOTATEIG,
OUVOUA{OUEVEG Kal HE XWPNTIKOUG aloBnTAPEG.
Ymdpxouv €1dIkoi TUTTOI aloBNTAPWY yia TO auTokivnTo, OTTWG €ival 0 aIoBNTAPAG
o&uyolvou yia Tov £AeyX0 TwV Kauoagpiwy, 0 aiobnTtrpag porig ualag aépa, o aiodn-
TAPAG KTUTTAMATOG aTTd KOKA avAQAEEn ToUu Kauaiuou, o aiobnTApag emTdxuvong n
emMBPAduvong ToU OXMNKATOG YIa TOUG agpOTakoug Kal d1dpopol dAANoi €181koU TUTTOU
aiocdnTrpeg.
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12.

13.

14.

15.

EPQTHZEIZ ENOTHTAZ 6

-

lMolog gival o poAOg Twv aIGBNTAPWY GTO AUTOKIVNTO;
2. Na mepiypdyete éva OIkO 0ag TTAPAdElyUa aiobnTipa, TTou
aTraITei OEUTEPOYEVH METATPOTTA VIO VA PETATPEWEI €va QUOI-
KO pEyeBog, TTou eMIOPAG O€ £va CUCTNHA TOU AQUTOKIVATOU, O€
ofpa Taong.
Mari uttdpxel N Tdon va avTikaBioTavTal OTIG TTEPICOOTEPES EPAPHOYEG TOU AUTOKI-
VIATOU Ol EVEPYOI AICONTAPEG ETTAPAG UE TOUG QVTIOTOIXOUG TTaBNTIKOUG a1oBNTHPES
N ETTAQNAG;
Molol TapdyovTeg Tou TTEPIBAANOVTOG ETMIOPOUV Kal ETTNPEAOUV TN AgIToUpYia Twv
aioonThpwyv;
ATTO TOug KUPIOGTEPOUG aIoONTAPEG TaXUTNTAG GTPOPWYV, TTOI0I £XOUV WNQIOKA Kal
0101 £X0UV avOAOYIKN £€60d0 TAOoNg;
Na mporteivete évav aiobnTipa TaxUTNTog OTPOPWY, TTOU OEV ATTAITEI ECWTEPIKN
TTNYn EVEPYEIOG YIa TN AEITOupyia Tou.
Moleg gival o1 dIaPopég HETAEU dUO aIoONTAPWV: YWVIOG TTEPICTPOPNG TTOTEVOIOE-
TPOU avTioTAONG KOl TTOTEVOIOUETPOU paivouévou Hall;
Me 11010V TUTTO C1I0ONTAPa B€0NG €ival duvaTh Kal TTWG AEITOUPYEI N avixveuon TnG
B¢0onG PETOANIKWY Kal TTAACTIKWYV €EOPTNHATWY;
Me trolov TUTTO QIoBnTAPA €ival dUvaTA N avixveuon TNG YPAMMIKAG METATOTTIONG,
aAAd kai n kaTelBuvon TNG Kivnong evog EaPTAPOTOG;
Marti ouvRBwg xpnolhoTToIEiTal TO BEPUIOTOP O€ EPaPUOYEG HETPNONG TNG Bepo-
Kpaoiag oTo auTOKIVNTO aVTi TWV PHETAAANIKWY QVTIOTACEWYV;
Mwg Aermoupyei évag TTECONAEKTPIKOG a1oBNTAPAG TTiEoNG Kal yiaTi €ival akaTtdAAn-
Aog yia Tn PETPNON TNG ATHOO®AIPIKAG TTIEONG;
Ti eivar n mefoavTioTaon Kai yiati Ogv PTTopEi va xpnoigoTroinBei yia Tn yérpnon
TNG TTIEONG TWV EAACTIKWY £VOG QUTOKIVATOU;
Ti onuaivel n avixveuon ouydvou OTa KAUCOEPIA TOU QUTOKIVATOU Kal Trola €ival
n apxn Asiroupyiag kal n Bacikr TPoUTTOBean Bepuokpaciag yia TNV avixveuon
auTnh;
Marti 0 aiIcBnNTAPag pong padag aépa pe meloavTioTaon Exel OXeOOV AvTIKATAOTH-
o€l Toug GAAoUG TUTTOUG aIoBNTAPWYV PoNG HAag aépa;
Molog TUTTOG aIoBNTAPA XPNOIUOTIOIEITAl VIO TNV EVEPYOTTOINGN TWV AgPOCAKWY
KAl TTWG YIVETAI va EVEPYOTTOIOUVTAI JOVOV OI TTAEUPIKOI AEPOTOKOI OE YIO TTAEUPIKN)
oUyKpPOUOT) TOU OXAUATOG;
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ENEPIOMNOIHTEZ

r ENI KA

7.1
7.2
7.3
7.4
7.5
7.6

Eidn kal XapaKTnpPIoTIKA TWV EVEPYOTTOINTWV
HAekTpopayvnTtikég BaABideg (cwAnvoeidn)
HAekTpovopol (peAé)

KivnTApEg Kal BnUATIKOI KIVNTAPES
EvepyotroinTég €1801T0IiN0Ng Kal ATTEIKOVIONG
E1d1koi TOTTOI EVEPYOTTOINTWYV




Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI
va:

Ava@épeTe Ta KUPIOTEPA €iBN KOl TO POAO TWV EVEPYOTTOINTWYV, TTOU
XPNo1JOTTOI0UVTaI OTO AUTOKIVNTO.

Ava@épete TNV apxn AeIToupyiag, Ta XapOKTNPIOTIKA, TOV TPOTTO KAl TO
€idog £vdeI§ng - evioAng, TTou Traipvouv oTnv €icod6 Toug, Tn dpdon
Kal TIG OUVONKeG AgiToupyiag Twv dla@OpwV TUTTWV EVEPYOTTOINTWV.

Egnyeite Tn Asitoupyia Kal va ava@EPETe TIG BACIKEG EQAPUOYES TWV
MNXAVIKWY - NAEKTPOUAYVNTIKWY EVEPYOTTOINTWYV KABWG KAl TWV EVEP-
YOTTOINTWYV £1501TT0IiNONG KAl ATTEIKOVIONG GTO OUTOKIVNTO.

Egnyeite Tn AciToupyia Kai va ava@EPeTe TN BACIKA EQapuoyn Twv £151-
KOU TUTTOU OEPUIKWYV, QWTEIVWYV, NAEKTPIKWY A XNMIKOU TUTTOU EVEPYO-

TTOINTWYV OTO AUTOKIVNTO.

CENIKA

H guAAoyn TTAnpo@opIwyV atrod TIG aloor-
OEIG YOG Kal N oXedioon TwV EVEPYEIWV
YIO TNV QVTIYETWTTION TWV £EEAIEEWV TTOU
oupBaivouv yupw pag dev Ba eixav Kau-
MIG agia, av Ogv UTTOPOUCAE va UAOTTOI-
nooupe TIg amo@doeig pag. ‘Etol kai o
MIKPOUTTOAOYIOTAG €VOG QUTOKIVATOU EXEI
avaykn amo ToToUg PnXaviououg, TTou
Ba uAotroloUV TIG ATTOQACEIG TOU WE TN
peyaAUuTepn duvarr] akpifeia. To onuavTi-
KO auTd poAo TTaifouv o1 EVEPYOTTOINTEG,
OnAadr kavouv Ta oxEdIa TTPAEEIG.
[MoAAEG aTTd TIG ATTOQAOCEIG TOU HIKPOU-
TTOAOYIOTH UAOTTOIOUVTAl ATTO TIG EYyKA-
TEOTNUEVEG OUOKEUEG OTO QUTOKIVNTO.
AuTéG gival 01 KUPIEG OUOKEUEG EVEPYO-
TT0iNONG, TTOU PETATPETTOUV TA AOBEVIKA
NAEKTPIKA GAPOTO TOU WIKPOUTTOAOYIOTH
0€ MNXaVIKA Kivnon A evépyela KATToI0G
AAANG popeng. Otav Ouwg n emmiAuon
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TPoBANUdaTWY Ee@euyel amd TG duvaTo-
TNTEG TWV EVEPYOTTOINTWY, O MIKPOUTTO-
AOYIOTAG QpPKEITAI OTNV €VNUEPWON TOU
o0nyou €VEPYOTTOIWVTAG TIG CUOCKEUEG
€100TT0iNONG Kal aTTeEIKOVIoNG.

7. 1. Eidn xai
XAPAKTNP10T1K4A TWV
EVEPYOIIO1NTWV

Ma va yivouv TTpdgeig Ta ox£310 TOU HIKPO-
UtToAoyIoTH) ouviBwg XpnaoiyoTrolouvTal
KAaTdAANAa oxedIaopévol EVEPYOTTOINTEG.
& KGBe Suwg TepiTTwaon Aappavovral
uTTOWnN Kail o1 TTANPOYOopieg TwV aIodNnTA-
pwv. Ta amoteAéouarta Tng Opdong Twv
EVEPYOTTOINTWYV OTTOTEAOUV TIG TTPOCQO-
TEG TTANPOPOPIES YIa TOUG aIoBNTHPEG OE
éva KUKAwPa KAEIOTOU Bpdyxou yia Tov
éNeyxo evOG OUCTAPOTOG, OTTWG Oty Vel
Kal To oxfAua 7.1.



Evepyorrointés

ENEPIOMOIHTEZ

ZYZTHMATA

MIKPOYMOAOFIZTHE

X3dHLIHOZIV

Ixfiua 7.1: MixpoUmoAoyLOTAC Kol

H évvola Tng evepyotroinong €ival ouv-
OedePévn PE TN PNXavikr Kivnon wg
OEUTEPOYEVEG  QTTOTEAEOUA  PAYVNTIKAG
emidpaong. YTdpyxouv TTOAAG €idn evep-
YOTTOINTWYV, TTOU PETATPETTOUV TA ONUATA
TOU MIKPOUTTOAOYIOTH O€¢ €UuBUypapMn
MNXavikn Kivnon. TéTolol nAekTpoua-
YVNTIKOi - PNXOVIKOI €vEPYOTTOINTEG Ei-
val ol nAekTpopayvnTiKEG BaABideg Kai ol
nAekTpovouol. H Kivnon autwy Twyv evep-
YOTTOINTWV €ival PIKPAG YEVIKA €KTAoNG
KQl XPNOIMOTIOIEITaI yIa TN METATOTTION
MOXAWYV, dlappayudtwy 1 NAEKTPIKWYV
ETTAPUWV DIAKOTITWV.

‘Eva GAAo €idog TTapOuoIwy EvEPYOTTOIN-
TWV JETATPETTEI T NAEKTPIKG OAMOTA aTTO
TO MIKPOUTTOAOYIOTH] O€ TTEPIOTPOPIKA
Mnxavikni Kivnon. Evepyotrointég autou

gvepyornointéc oe KUKAwua Bpdyxou.

Tou €idoug gival 6Aol o1 atTAoi KAAOIKOI KI-
VNTAPEG ouveXoUg peUPATOg, aAAd kai ol
BnuaTikoi KIVNTAPEG TTOU YTTOPOUV Va TTE-
PIOTPA®OUV aKOUN KAl YIA OUYKEKPIMEVN
ywvia TTepIoTPOPNG.

Mia TpiTn oudda evepyoTTOINTWV EIBIKWV
TUTTWV PETATPETTEI TIG EVTOAEG TOU MIKPO-
UtroloyioTt) o€ O1a@opeg dpdoelg, TTou
XPNOIUOTTIOIOUV BEPHIKN, QWTEIVA, NAe-
KTPIKNA ] akOua Kal XNMIKA EVEPYEIQ.
TéNog, 6TaV UTTAPYXEI OBUVAMIA AVTIPETW-
TMOoNG EVOG TTPOPRARUATOG ATTO TOUG EYKA-
TEOTNUEVOUG EVEPYOTTOINTEG, O MIKPOU-
TTOAOYIOTAG EVNUEPWVEI TOV 0dnyd WE
NXNTIKA KOl OMTIKA OrjyaTta €18oTroin-
ONG Kal aTmreIkovIiong Tou TTPOoBAAUATOG.
BéBala, n atreikdvion KATToIwY OTOIXEIWV
pTTOPEl va yiveTal Kal ota TTAdicia piag
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ENEPrOMnoIHTQN

MAPAAEIrMATA
E®APMOIQN

MHXANIKOI -

HAEKTPOMAINHTIKOI
= €uBlypappng kivnong
e TTEPIOTPOYIKAG Kivnong

e HAekTpopayvnTikég
BaABideg

e HAekTpovopol

e Kivnmpeg

* OgpuavTnpPES

OOTEINOI

e Owra, Auyvieg

* AVAQAEKTHPES

e Movada agpdoakou

Autodiayvwan
Zuvayepuoi

MeTpnTég

ATTEIKOViOEIG EVOEIEEWV

Ixfua 7.2: BaolK& €(0n €VEPYOHNOLINTOV TOU QUIOKLVATOU.

atmmAAG evnuépwang Tou odnyou yia Tov
€AeyXo TNG KATAOTOONG TOU OXAMATOG.
270 oXNMa 7.2 QaiveTal £VAG CUYKEVTPW-
TIKOG TTVAKAG Twv BaCiKWV €10WV Twv
EVEPYOTTOINTWY TOU QUTOKIVATOU.

H Aeimoupyia OAwv TwvV €vEPYOTTOINTWV
XOpaKTNEiCeTal amd dIAPoPEeS 1010TNTEG,
OTTWG aKpIBWS cuuBaivel Kal e TOUG al-
o0nTApeg. O1 1010TNTEG QUTEG A TA Xapa-
KTNPIOTIK& TWV EVEPYOTTOINTWY APOPOUV
ouvnRBwg pia oxEan TnG €600V Tou evep-
YyOTTOINTA, 0 GUVOUQCUO HE TNV €i0000
TOU.
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Ta KupIOTEPA XAPAKTNPIOTIKA TWV EVEP-

yormroinrwy &ivai:

e 1 KOUTTUAN pubuiong, dnAadn n ypao-
@K TTapdoTacn
Y=£(X).

e n guvaiocBnoia, onAadr o AGyog pETO-
BoAwv g£6d0U - €106d0U
S= ﬂ

dX

e n dla@opd @daong, SNAadn N XPOVIKN
kaBuoTépnon €€6d0u - £106d0u.

e n akpipeia, SnAadr) To YIKPOTEPO KATA
TO dUVATOV OXETIKO OQAAUQ.



Evepyorrointés

EIZOAOZ X

= .

ENEPrOMOIHTHZ

E=———x> EZO0AOZ Y

\%

msec

KUkAog evepyotroinong
50%

KUkAog evepyotroinong
75%

Zxfua 7.3: KUKAOG evepyomolnong €vog €vepyomoLntn.

e n emavaAn@ipoTnTa, dnAadn n IKa-
vOTNTA TOU gvePyoTToINTA SIOPKWG va
eTavalaupaver Tnyv idia evépyeia, Xw-
pig atrokAioe€Ig.

e 0 KUKAOG gvepyoTtroinong, dnAadn o
OUVOAIKOG XPOVOG evepyoTtroinong N
atmracXOAnong TOU EVEPYOTTOINTA OTN
povada Tou Xpovou.

O KUKkAoG gvepyoTToinong €xel ueyaAn on-
Jagia yia Toug PNXavikoug - NAEKTPONO-
YVNTIKOUG €VEPYOTTOINTEG, OTTWG €ival Ol
NAekTpoPayvNTIKEG BaABIdEG Kal o1 nAe-
KTpovopol. Me Tov KUKAO evepyoTroinong
utroAoyiCeTal kal puBuideTal 0 ouvoAIKOG
XPOVOG, YyIO TOV OTTOI0 WEVEI QVOIKTA N
KAEIOTH pIa NAekTpopayvnTIKr BaABida n
€vag d1oKOTITNG ava AeTTTO. TeAIKA, auTdg
0 XpOvog oUVOAIKAG AEIToupyiag utTtoAoyi-
CeTal WG TTOCOOTO TOU CUVOAIKOU XpOvou
T.X- 75 %, OTTWG QaiveTal Kal 01O OXAHaA
7.3.

7.2, HAeXTpOUAYVNRT1KEQ
BaABidec (owAnvoeidn)

7.2.1. H Asitoupyia Tng
nAekTpopayvnTikng BaABidag

OMlol pag yvwpiloupe TOUG QUOIKOUG
MOYVATEG Kal TN dpACn TTOU TTPOKOAOUV
OTO XWPO TTou Toug TTEPIBAAAEL, dnAadn
TO payvnTikG Toug TTedio. ‘Eva payvnTiko
edio dnuioupyeital OUWG Kal atrd €va
KIVOUPEVO NAEKTPIKG @opTio, OTTWG Eival
yia TTapadelyua 1o NAEKTPIKG pevpa. To
@aIVOUEVO auTO, TTou AfyeTal AAEKTPO-
payvnTiouog, Olapkei TTapodikd povov
600 XpOVo DIOPKEI N por} ToU NAEKTPIKOU
peUPATOG.

‘Eva payvntikd Tmedio atroteAeital ammd
OUVAIKEG YPAUPESG 1 YPAPPES payvnTI-
KAG pong. Aivovtag og évav aywyod Trou
dlappéeTal atrd NAEKTPIKO peUua KATAA-
ANAO KUKAIKO oxrnua, dnuioupyoUue &va
TTNVvio  OTTwg Aéyetal ocwAnvoeldég,
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Pon
peucTou

12v

XwpnTikdG
aiobnTpag
AeiToupyiag
BaABidag

-/

EAatrpio emravagopdg

/ Omhionse

/ Mnvio

MayvnTikA pon

Odnyo6g oAiIouoU

Mupnrvag

Exnpa 7.4: Apxn Asitoupylag 1ng nAexktpouayvntilkhic PBoaAfidag.

TTOU €X€l PayvnTIKO TTEdi0 TTapOUOoIo JE
auTtd Tou QuUOIKoU payvATh. To cwAnvo-
€10£¢ gival €vag NAEKTPOMAYVATNG, YIOT
AgIToupyei WG euBUYPAPUOG YUOIKOG Ha-
YVATNG MOvOoV 600 XPOVIKO OIGCaTNUA TO
Tnvio dlappéeTal atTd NAEKTPIKO peUa.
To @aivouevo autd atroTeAel TNV apxn
A&1IToupyiag NG NAEKTpOPAYVNTIKAG BaA-
Bidag, Tou @aiveTal Ye Ta TTAPEAKOUEVA
TNG OTO OXNMa 7.4.

MNa va eAéygoupe T por) evog peucTol o€
OwARva e T BorBeia Piag NAEKTpopayvn-
TIKNG BaABidag, TPETTEI va PUTTOPOUUE va
KIVOUME €AEyXOUEVA €Va UNXAVIOUO, TTOU
va @pdalel 1 va atreAeuBepwvel T diodo
OIEAeUONG TOU PEUCTOU GTO GWANVA.

AuTO yivetal, av TOTTOBETACOUUE OTO
EOWTEPIKO TOU OWANVOEIBOUG Eva KUAIV-
Opo amd o1dnpouayvnTikd UAIKO, TTou
Aéyetal oMAIOHOG. O OTTAICHOG TTOU €XEl
duvaTtoTNTa Kivnong Kal €UKoANG payvi-
TIong, O0Tav payvnTioTel KATAAANAa, €Ake-
Tal A aTTwBEiTal IoXUP& aTTO TO PayvNTIKO
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edio TOU CWANVOEIBOUG dNUIOUPYWVTAG
Kivnon KatadAANAng @opdg. H @opd Tng
Kivnong eAéyxeTal atrd Tn @opd pong Tou
NAEKTPIKOU pevpartog. Otav duwg oTo-
MOTACEI N por] Tou NAEKTPIKOU PEUPATOG,
armraiteital éva eAaTAPIO €TTAVAQOPAS YIa
va @Epel ToV KIvoUPevo oTTAiIopd oTtnv
apxikfp Tou Béon. MNa va avatTuxBei n
armrapaitnTn duvaun ouykpdtnong F Tou
oTTAIopoU Katd Tn AeIToupyia TNG NAEKTPO-
payvnTIKNAG BaABidag kal va atro@UyouE
TNV UTTEPBEPUAVON TNG ATTO TNV EQAPUO-
vy UTrEPPOAIKG peydAou pelpartog, Trpé-
TTEl VA €XOUNE UTTOWN PaG Ta €ENG:

e 000 peyaAiTepog gival 0 apIBuodg Twv
OTTEIPWY TOU TTNViou, TOOO TTI0 PEYAAN
duvapn KIvei Tov oTTAIcUO, yiaTi To ou-
VOAIKG payvnTIKO TTedio TOU nNAEKTPO-
MayvATn eival To dBpoiopa Twv ETTi
MEPOUG payvNTIKWV TTESIWV OAWV TwV
OTTEIPWYV TOU.



e [la va evioxUOOUUE TO PayvnTIKO TTE-
Oio Tou nAekTpouayvATtn, TTPETTEI vd
MEIWOOUPE TN MAyVNTIKA avTioTaon
Tou aépa PonBwvTtag 6Aeg TG duva-
MIKEG YPAUMEG va TTEPVOUV Péoa aTTd
o1dnNpouayvnTIKG TTUprva.

e H Agimoupyia TnG NAeKTpOPAYVNTIKAG
BaABidag yiveTal e ouvexEg pedua yia
va £xoupe aTabepn @opd Kivnong Tou
OTTAICHOU.

7.2.2. XapaKTNPIOTIKA KAl
€idn BaABidwv

MNa ™ Asimoupyia Twv cUyXpovwy cuaoTn-
MATWYV VOGS QUTOKIVATOU €ival aTTapaitnTn
n XPNolYoTToinon TToAAWY SI0QOPETIKWV
nAekTpopayvnTIKwWy BaABidwv. O1 Bah-
Bideg TapeuBaAAovTal OTOUG CWANAVEG
TWV CUOTNUATWY Kal EAEyYXOUV TN pON TOU
KQUQOidoU, TOU a€pa, TwV UYPWV QPEVWV
Kal GAAwvV peuoTwy. ‘Eva peuoTo péel TTa-
vTa a1ré TNV TTAEUPd TNG UWNANG TTiEong
TTPOG TNV TTAEUPA TNG XAPNAAG TTiEonG.
‘ETo1 pia nAekTpopayvnTik BaABida ei-
val duvaTtoév va eAéyEel éva aloTnua oTo

OTTOiO UTTAPXEI KEVO, ONAadH uTToTTiEON 1
aKOUA Kal éva oUCTNPO JE UTTEPTTIEDT).
To UAIKG KATOOKEUNG PIAg NAEKTpOMAyVN-
TIKAG PBaABidag Traifel TOAU onuavTIKO
POAO, OXI HOVO OTNV avToxf aAAd Kal OTN
dldpkela (wAG TNG. Av OKEQTOUUE OTI O
oTTAIop6G TNG BaABidag kal 0 0dnyog Tou
£pYovTal o€ AUEON ETTAPN UE TO PEUCTO,
TTOU UTTOPEI va gival dIaBPwWTIKO, OTTWG
yla TTapddeiypa gival Ta uypd @pévwy,
KaToAaBaivoupe Tn onuacia  emMAOYAg
TWV KATAAANAWY UAIKWV TNV KATOOKEUR
NAEKTPOPAYVNTIKWY BaABidwv.

Evepyorrointés

O1 nAskrpouayvnrikéc PaABides dSia-

Kpivovrar ortnv ayopd amo dSideopa

AgiToupyikd xapakTnpioTikd, orroudai-

orepa amd ra omoia sivai:

e n TAON KAl TO peUua AsIToupyiag TNG
BaApidag: .. 12V, 2 A

e 1N WWIKA avTioTaon Tou Trnviou: T.X. 20
Q, 66 Q

e n duvatétnTa HEYIOTNG TTAPOXNS TNG
BaABidag: Tr.X. 2 lit / AeTrTO

e 0 apIBudg Twv CwARVWY €I06d0U -
€€600U TnG BaABidag: T.X. 21 3

Ixfua 7.5: HAextpouayvntLlKEQ
BaABideg ue 2 koL 3 ocwAnvecg
AeLToupyliac.

210 OoXAua 7.5 @aivovTal dUo NAEKTPONO-
yVvNTIKES BaARideG pe Téon Asitoupyiag 12
V kal wuIkA avtiotaon 18 Q, 1Tou éxouv
2 kal 3 owARveg €106d0uU - £¢OOOU avTi-
otoixa. O apiBudég Twv CwARVwWY €I06-
dou - £€600U Kal 0 TPOTTOG AVOIYHATOG Kal
KAgloipatog NG BaABidag kaBopilouv Tn
AeIToupyia Kai Tn xpARon tng o€ Pia Qap-
poyn.

Mapabétoupe pepikG Baaikd €idn BaABi-
OWwV YEVIKAG XProng.

1. BaABida, mrou KAgivel pe epapuoyn
Taong

H BaABida 1ToU @aiveTal aTo oxAua 7.6,

£XElI HOVO BUO CWANVEG 10000V - £60B0U

Kal gival avoikTA, otav Ogv £@apuoleTal

Téon oTo Trnvio. H BaABida kAegivel, pévo
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Mnvio

‘E€0d0g Eﬁ Eicodog

== 12V

Zxfua 7.6: BaABida, mou KAg(vel UE €papuOyn TAONG.
éTav utTapyel Tdon oTa AKPa Tou TTnviou, H BaABida, TTou @aiveTalr ato oxAua 7.7

onAadn: EXEl €TTIONG BUO CWARVEG €106d0U - ££0-
oou kal Asitoupyei avtiBeta atmd TN PaA-

Bida mou kAcgivel pe epapuoyr TAGONG,
Xwpig epapuoyn ANOIKTH

Me epappoyn KAEIZTH

: Xwpig epapuoyn KAEIZTH
Tdong o
2. BaABida, Trou avoiyel pe epapuoyn |T\i|;€<PGpuovn ANOIKTH
Tdong ne
Mnvio
=< 12v
‘E€odog Eicodog

Zxfua 7.7: BaABida, mou avolyel UE €PAPUOYD TAONG.
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Evepyorrointég

C

Eiocodog

Mnvio

B
‘E€odog

A
Eicodog

12V

Exiua 7.8: BaAfida amAng HETAYWYNG YL €ILAOYI £€10000U.

3. BaABida amAig peETaYWYAS

H BaABida TToU QaiveTal oTto oxAua 7.8
KAvel atmAfl peTaywyn yla €mmAoy Tng
€MOUPNTAG €10000U Kal AEITOUPYEl WG

€gng:

KAVEI JETAYWYN ME TAUTOXPOVN QVTIOTPO-
®n TNG PONG, EVW €XEl Kal EVOIANETO OTA-
010 TTAfjpoug BIAKOTING TNG PONG, EAEYXO-
pevo atmd Tnv 1don. MNa 10 oKoTro auTd
O108éTel duo eAaThpIa KAl AEITOUPYED WG

24

Xwpic epapuoyy | > B ’ :
Taong Xwpig epappoyr A > B
Me epappoyr T80Ng
! Pappoyn c > B :
Tons Me epappoyn AlokoTTr porg
oplopévng Tadong
4. BaABida peTaywyng pe SiakotrA i
Kal QVTIOTPO@R TNG PONG M).\e'scpappo'yn B — > C
H BaABida TTou gaiveTal oTo OxUa 7.9 LR[OG elolf
Mnvio
/
C A
‘E€odog Eicodog
Eicodog 'E€odog
B

Ixiua 7.9: BaABida uetaywyng pe SLQKOMN Kol QVTLOTPOQIN TNG PONG.
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7.2.3. Eqpappoyég
NAEKTPOUAYVNTIKWYV BaABidwv

O1 nAekTpopayvnTikEéG BaABideg Bpiokouv
atePIOPIOTEG EQAPUOYEG O OAa Ta OUy-
XpPOova OUuCTAUATa TOu auTtokiviTou. Ol
KATAOKEUAOTEG A@OU OoXeBIATOUV TO BIKO
TOUG oUOTNUA AgIToupyiag Kai €Aéyxou
NG EQPAPUOYNAG, ETTIAEYOUV ATTO TO EUTTO-
pI0 ] TTOAAEG QOPEG KATOOKEUGLOUV TIG
OIKEG TOUG NAEKTPOUAYVNTIKEG BaABideG.
H emmiAoyn yiveTal e KPITAPIO TA TTOIOTI-
KG Kol AEITOUPYIKA XOPOKTNPIOTIKG KAl
QUOIKA TO KO6OTOG ayopdc. lMapakdTtw,
avo@EépovTal PEPIKEG BACIKEG EQAPUOYES
NAEKTPOPAYVNTIKWY BaABidwv.

7.2.3.1. BaABideg Trou avoiyouv i
KAgivouv pe epappoyn Taong

e HAekTpopayvntikh BaABida (UTTeK) We-
KaouoU Kauagiuou
H xapakTnpIioTIKOTEPN €QAPUOY NAe-
KTpopayvnTikAg BaABidag autrng Tng Ka-
Tnyopiag eival n BaABida wekaouoUu ToU
Kauaipou, TTou @aivetal oto oxfpa 7.10.
H BaABida cival KAEIOTA KAl CUYKPATEI TO
Kauolyo, TTou €xel mieon 3 - 4 Atm kai

Bpioketal yéoa oto cwAnva. Otav dexOei
éva TTaAPG Tdong atrd 1o pIKPOUTTOAOYI-
OTA, TOTE AVOIyEl yIa Aiyo ETTITPETTOVTOG

Ixiua 7.11: HAEKTOOUAYVNT KD
BaAB(da YerkaouoU Kauoluou
(urrex) . H OLaudpewon ToU
KQUO[UoOU o€ uop®n QTUOHO NUEVOU
vépoug e€éaptdtal OxL uoévo amd TN
uopPn Kol TO OXNUX TOU OTOU(OoU
ng BaABidac aAAd kot amd 1n
OUXVOTNTA AVOLYOKAELO{UATOC

tng BaABidacg, onAadn oamd 1N
ouxvoTnNTa Kol 10 SLAPKELA TV
IOAUOV TAONG yLlA TO AVOLYUX TNHC

BaApidac.
/— AKpPOBEKTNG OUVOEDNG
216u10
12V
MaAyoi T@Gong msec
yla To avolyua
BeAdva oTTAIoHOU Mnvio ™ BaABidag

Exgua 7.10: BaABida YexaouoU KQUOIUOU Kol HOAUO[ TAONG avolyuatog.
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TNV £€E000 OUYKEKPIYEVNG TTOOOTNTOG
Kauaipou.

e HAekTpopayvntiky BaABida SiakoTrg
Tpo®odoariag Kauaiyou
H BaABida autr) TapeuBAAAETAI OTO CW-
AMjva Tpogodoaciag kauoiyou Kai gival
KAEIOTH, Xwpic epapuoyn Taong. Otav
Aeiroupyei o KivnTApag, n BaABida Tpogo-
doTeital Ye TAon Kal PEVEN BIAPKWGS avOol-
KTA. Av oTtaparioel dpwg O KIvnTHPAG,
KUPiWG META aTTd atuxnua, SIaKOTITETAI
n Tpo@odoaia Tou Kauaipou yia AGyoug
aoc@aAeiag. Ze TTOAG auTtokivnTa N TpO-
0dOCIa KAUCIiOU BIAKOTITETAI KAl OTAV N
TayxUTNTa TOU OXAMOTOG UTTEPREI TO avw-
TATO EMITPETOPEVO Oplo TT.X. 120 Km / h.

e HAekTpopayvnTikr] BaABida eAéyxou
TNG avaAoyiag Kauoiyou PeiyuaTog
Eival pia 1mmoAucivBetn BaABida, TTou
BpiokeTal OTO NAEKTPOVIKA €AEYXOUE-
VO KaputTupatép. ATroTeAcital atmmd pi-
KpOTEPEG PBaABideg, TOU eAéyyxouv Tnv
TTapoxny aépa Kal KAUGiJou avTAWVTOG
TANpoYopieg amd Tov aiocdnTApa ofuyo-

Evepyorrointés

VOu. ZTOX0G TnNG BaABidag auTtng eivar n
MadikA TTapaywyn Tou 18avIKoU, OTOIXEIO-
METPIKOU KOUGIUOU PEIYPATOG.

e HAekTpopayvnTik PBaABida eAEéyxou

TNG AVAKUKAOQOPIag Kauoagpiwy
Eival pia a1rAf nAekTpopayvnTikr BaABi-
da ) pUBNICTAG UTTOTTIEGNG, OTTWG AéyETal
ouvnBwg, TTou eAEYXEl TNV eQapUOlOUE-
vn utrotriean oTo dId@payua TG KUpIag
BaABidag avakukAo@opiag Kauoagpiwy,
TNV otroia BAéTToupe oTo oXNpa 7.12. H
avakukAogopia Twv Kauoagpiwy, dnAa-
0N n €MOTPOPN MEPOUG TWV KAUCAEPIWV
oTnv TTOAAATTAN €loaywyn, yivetalr uévo
KOTA Tnv OPaAR Aeitoupyia Tou KivnTh-
pa, JE 0TOXO TN MeEiwan TG BepudTNTAG
Kauong Kal Twv pUTTwV Twv 0&eIdiwy Tou
agwtou NO..

7.2.3.2. BaABideg peTaywyng

e HAektpopayvnTikr) BaABida avTioAIl-
0ONTIKOU OUCTAUATOG QPEVWV

O o16x0g TOU aVTIOANICONTIKOU CUCTH OG-

TOG TWV Ppévwy (ABS) eivail n kaTd 10 du-

Expuo 7.12: Kupia BaABida avaxuxkAopoplag xauoaepiwv.
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Mpog Tov
TPOXO B

Mnvio
EAatApio 1 / Micon
atd 10
TTEVTAA
ppévou
A

Mpog de€apevn amobrikeuong
UYPWV QPEVWV

AN EAamipio 2

OTAIou6G

Exiua 7.13: HAexktpouayvntixn BaABida ABS.

vaTov, OPOIOUOPYPN aKIvNTOTToiNoN OAWV
TWV TPOXWV €VOG OXNMOTOG OTO QPEVAPI-
opa. OTav évag Tpoxog TEIVEI va aKIvVNTO-
TroINBei amméTopa, TOTE TTPOKAAEI OAiGON-
on (yAuoTpiya) kai actdBeia 0driynong.
Autd 10 coBapd TPORANUa ac@aAgiag
KOTd TO QPEVAPIOUA, PTTOPEI va avVTIYE-
TWTOTEl o€ éva avtioAloOnTikd cuoTnua
QPEVWV PE PIa €I0IKA NAEKTPOUAYVATIKI)
BaABida peTaywyng Pe DIAKOTTA KAl QvTI-
oTPOPn PONG, OTTWG PAivETAl OTO OXNHA
7.13.

H BaABida auTh Asitoupyei wg eEAG: 6TV
TO TInvio dev dlappéeTal amd pelua, n
TTieon amod 10 TTEVIAA @pévou peTadide-
Tal OTOV TPOXO, dNAAdN To UYPO PPEVWV
TeEPVA atrd v gicodo A otnv £¢odo B.
Otav o 1poxog emiBpaduveral aTrOTONA,
O MIKPOUTTOAOYIOTAG, TTOU EVNUEPWVETAI
aTTé TOV QI0ONTAPA TTEPIGTPOPRAG TOU TPO-
X0U, divel eVTOAN va OTOAEl KAT apxag éva
pedpa TTEPiTTOU 2 Amp OTO TTnvio, TTou
METAKIVET £TO1 Aiyo TOV OTTAIOUO Kal KAEIVEI
TNV €i00d0 A, XWpPIig OPWG va avoitel Tnv
£€€000 C TpoKaAWVTAG BIAKOTTH) TNG PONG
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TWV UYPWV QPEVWY Kal aTaBegPOTToinon
TNG TriEoNG. Av XPEIOOTEN TTEPAITEPW UEI-
waon TG TTieong atov Tpox0, TOTE UE Eva
pelpa oxedov 5 Amp o OTTAICUOG ETO-
TOTTICETAI TTEPICCOTEPO” TO UYPO PPEVWV
péel Twpa atréd TNV gicodo B otnv £€060 C
METOQEPOUEVO TTPOCWPIVA OTn deapevn
amobnkeuong, ameAeubepwvovTtag £T0l
TOV TPOXO.

e HAekTpopayvnTikp  BaABida
OTPOPWYV OTO peAAVTI
To oUoTnuUa €AéyXOU OTPOPWYV OTO PeEA-
VTi €€l WG OTOXO va PUBUICEl TIG OTPOYES
TOU KIVNTAPA, OTaV BV TTIECETAI TO TTEVTAA
yKadiou, O0TTwG yia TTapAadelyUa oUpBaivel
OTO OTOPATNUO OTOUG ONUOTOOOTEG. X€
Mia TéTOlO KATAOTAGON O KIVNTAPAG ETTI-
Bapuvetar TTOANEG @opég aTTd QopTia,
OTTWG €ival Ta GWTA, O AVEPIOTAPAG TOU
Yuyeiou, T0 KAIMATIOTIKO ] GKOPA KAl TO
UBPAUAIKO TINOVI JE ATTOTEAEC A TN YEIW-
on Twv oTPOPWV aAAd Kal TNV TTapaywyn
TTEPICOOTEPWY Kauoagpiwv. To TTPORAN-
MO auTtd BeATiveTal he TNV augopeiwon

eAEyyou



Zxiuo 7.14: HAEKTOPOUQYVNT LKD
BaABida €Aéyxou OTPLOPOV OTO
peAQVT [

MIOG TToo0TNTOG TTIPOCOETOU aépa aTTd
Tapdakapyn (by-pass) NG TeTOAOUdAG
ykadgiou. Mia a1md TG TTOANEG AUOEIG TTOU
epapuodlovTal, ival Kal N NAEKTpopayvn-
TIKA BaABida peTaywyng yia Tov €Aeyxo
TWV OTPOYWYV OTO PEeAAVTI, OTTWG AUTH
TTOU QaiveTal 010 oXNua 7.14.

e HAekTpopayvnTiky  BaABida

evioxuong Tng 1oxuog (turbo)
To oUoTnua auTd £XEl WG OKOTTO va TPO-
@Ood0TEl TOUG KUAIVOPOUG JE CUMTTIECUE-

eAEyxoU

Evepyorrointés

Vo 0épa, agou n gicaywyr hJeyoAuTEPNG
TTO00TNTAG KAUCipyou €mITTAéOV yia ThV
TTapaywyn 10x00¢ aTmaiTel Kal TTEPIO-
00TEPO aépa, TTou dev gival duvaTtdv va
€l0ax0ei oTOUG KUAIVOPOUG [E TNV aTlO-
oQaipIkn TTieon. EdW xpnolyoTrolgital pia
nAekTpopayvnTiky PBaABida  peTaywyng
KevoU (UTTOTTiEONG), TTOU aVOiyel Kal KAEi-
Vel OUPPWVA PE TNV KATAOTAOT) TOU KIVN-
TAPA PETABAAAOVTAG TNV UTTEPCUNTTIEDN
TOU KaBapou aépa, O OTToi0G OTn CUVE-
XEIO TPOPODOTEI TOUG KUAIVOPOUG.

7. 3. HAextpovéuoi
(peAg)

7.3.1. AsiTOoUupyid Kal XAPAKTN-
PIOTIKA NAEKTPOVOPWYV

H 1810TNTa VOGS NAEKTPOPAYVATN va Ael-
TOUpYEl WG QUOIKOG payvATnG Hévo yia To
XpPoviké didoTnua, kard 1o otroio dlappé-
€TAI ATTO NAEKTPIKO PEUUA, OE GUVOUACHO
ME TNV IKAVOTNTA TOU va TTapdyel Kivnon
ME TIG EAKTIKEG 1} ATTWOTIKEG SUVAUEIG TTOU

HAEKTPIKEG ETTOPEG

\\F\

Poprtio
| OTmAIG6Gg
12V / I T———
Mnvio \ Mupnvag
Exfipa 7.15: Apxn Acittoupylag TOU NAEKTPOVOUOU.
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avaTTioael, amoTteAei TN Bacikn apxn
AgiToupyiag Tou nAeKTpovouou (peAé n
pPWOTAPA).

‘Evag nAekTpovopog, OTTwG QaiveTal Kal
oTo oxnua 7.15, amoteAcital amd éva
TInvio Kai Tov TTupriva, TTou BonBdel otn
OUYKEVTPWOTN TNG POAG TWV PayVNTIKWV
OUVANIKWYV YPOAUPWY TOU PayvnTIKOU TTE-
diou. O ommAIopOG, TTou £xel duvaTdTNTA
Kivnong, gival eAatnpiwTtdg, dnAadn pro-
pEi Kal ETTavEPXETAI GTNV APXIKA Tou B€an,
UoTEPa aTTd I PIKPRA TTAPAPOpPWan.
Mévw oTov OTTAIOUO PBPICKETOI OTEPEW-
MEVN O€ HOVWTIKA OTNPiyPaTa N PIa atro
TIG 1I0XUPEG NAEKTPIKEG ETTAQEG TOU dIa-
KOTITN €VOG KUKAWPATOG, Tn Agimoupyia
Tou oTroiou BéAoupe va eAéyEoupe. ‘ETol
0 NAEKTPOVOUOG €ival €vag NAEKTPIKA
eAeyXOuevVOg BIAKOTITNG. TO NAEKTPIKO
KUKAWWMQO TOU NAEKTPOVOUOU 1] BeuTePEU-
oV KUKAwMO gAEéyxXou AciToupyei pe xa-
MNAN Tdon Kal PIkpd pelpa. To nAEKTPIKO
OUWG KUKAWPO TOU QOpPTioU A OTTWG AEye-
Tl TTPWTEUOV KUKAWHA 10X00G £XEI OU-
vABWG peUpa TTOU PTTOPEI va gival ekaTo-
VTAOEG POPEG PEYAAUTEPO ATTO TO PEUPA
eAEyxou.

OI1 nAekTpovouol, TOU XPNOIOTTOIOU-

vral oTa aurokivnra, diakpivovral amo

didpopa xapakrTnpIoTIKd, ommoudaio-

TEPA a0 TA OTToia givail:

e H tdon Acimoupyiag Tou nAekTpovo-
pou: .. 12V, 24 V

e To pelpa 10XU0G TOU NAEKTPOVOUOU:
m.X. 5A, 100 A

e H wpIkA avTtioTaon Ttou TTnviou: TT.X.
200,50 Q

e H &0vaun €A¢ng Tou oTmAiIopoU (o€
avtigToixn Taon): m.x. 15V

e H d0vaun ouykpdtnong Tou OTTAICOU
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(o€ avrioToixn T@on): m.x. 12V
e O apiBudég ema@wyv TTOU KAEgivouv,
avoiyouv | yetayovtal: .X. 1,21 3

7.3.2. Eidn ka1 eqapuoyeEg
NAEKTPpOVOUWYV

210 OXAMa 7.16 @aivovTal TECoEPa Baal-
K& €idn nAekTpovopwy, TTou diakpivovTal
WG TIPOG ToV apIBUd Kal Tn Agiroupyia
TWV ETTAQWV TOUG.

O apIBudg TwV ETTAPWV TOU NAEKTPOVO-
MOou TToU avoiyouv, KAgivouv, PeTAyovTal
(aAAGlouv B¢on) | pavdaAwvouv (KAEI-
dwvouv) eival TTOAU onpavTikég, yiaTi
KaBopilel Tn AciToupyia kKal xprion Tou
nAekTpovouou ae pia epapuoyr. OAa Ta
NAEKTPIKA KUKAWMOTA 10XUOG €VOG QuU-
TOKIVATOU A€ITOUPYOUV €AeyXOUEVA ATTO
nAekTpovopoug. Me Tov TpOTTO QUTO, O
KAOe KATOOKEUOOTNG OXEDIALEl KAl UAO-
TTOIEl T KUKAWMATA TOU MPE KPITAPIO TNV
OIKOvopia €ma@wy, TNV UTrapén dITTAwvV
EPEDOPIKWV KUKAWMPATWY ao@aAgiag Kal
TNV TTPOCTACIA TwV KUKAWUATWY aTtro
BpaxuKUKAWQ.

lNa rtoug nAskrpovououg mpémel va

Exoupue urown pag kai 1a §ng:

e TO KAgioIMO @BapuévwY ETTAPWYV 10X U-
0G OnuIoupyei OTTIVOAPEG YE TTOAU -
YyA&Ao Kivduvo TTUPKAIAG.

e emeldn n apxikh duvaun €AEng Tou
OTTAICPOU  €ival peyaAUTepn aTTtd TN
duvaun ouykpaTnong, UTTAPXOUV nAe-
KTpovopol pe duo Tnvia, atod Ta oTroia
TO éva XPNOILOTIOIEITAI JOVO VIa APXIKN
¢AEN TOoU OTTAIOOU KAl HETA ATTOOUVOE-
€TAl, EVW TO GANO XpnoiuoTrolEiTal yia
TN ouyKpPATNON.

e yia va Ol00QaAIOTEI N CWOTA oUVOEDN
TWV NAEKTPOVOUWY, UTTApYXOUV TTAvTa
odnyoi ouvdeong oTn BAKn Tou nAe-
KTPOVOUOU.



Evepyorrointés

1M

1B

1M

2M

1T

Ixnpo 7.16: E(On nAekTtpovOouwv ©¢ IDPOG TN A£LTOUPYIO TWV €O0QOV TOUG.

EIAH HAEKTPONOMQN
QX MPOZ TIZ ENA®EZ

ME THN ENEPIrOnoIiHzH
TOY MHNIOY:

KAgivel pia etragn

KAgivouv dUo eTTa®EG

KAgivel pia ema@n kai avoiyel pia dAAn

M = Make = kAei M

B_—Bake:K €|}/w oM
= Bra e—qv0|y(f) M- 1B

T = Transfer = petdyw 1T

FiveTal peTaywyn P0G ETTAQAG

E1re1dr 6Aa 10 NAEKTPIKA KUKAWUATO TOU
QUTOKIVATOU €AEyxovTal aTmd NAEKTPOVO-
MOUG, O EQAapPUOYEG TOUG gival aTrepIdpI-
o1eG. O1 onPAvTIKOTEPOI OUWG NAEKTPO-
vOpOI €ival: 0 NAEKTPOVOUOG TOU CUOTH-
MOTOG EKKIVNONG yia TOV €AeyX0 TNG Midag,
0 NAEKTPOVOUOG TNG NAEKTPIKAG avTAiag
Bevlivng, TTou @aivetal oto oxnua 7.17,
Kal TToAAOi GAAOI nAekTpovopol KivnTh-
pwv, CUOKEUWYV BEppavong f €100TToIN-
ong Kal a§ecoudp TOU QUTOKIVITOU.

Exfupo 7.17: HAeKTPOVOUOCQ
NAeKTPLKNC avTtAlag Beviivng.
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7. 4. Kivntiipeg Kai
Bnpatixoi kivnthpeg

MNa tn Asimoupyia TTOAAWY OUOTNUATWY
TOU QUTOKIVATOU QTTQITEITAI JNXOVIKN) TTE-
PICTPOWIKN Kivnorn. ZTIG TTEPITITWOEIG QU-
TEG XPNOIYOTTOIOUVTAl KUPIWG KIVNTAPES
ouvexoug peupatog (D.C.), evud o GAAeg
TEPITITWOEIG, TTOU €ival aTTapaitnTog O
€AEyX0G TOU apIBPOU TwV OTPOPWYV TOU
KivnTpa, XpnoiyotrolouvTal €idIkoi Bn-
MaTIKOI KIVNTAPEG.

7.4.1. KivhTRPAg OUVEXOUG
PEUVHOATOG

O nAekTpIKOG KIVATAPAG CUVEXOUG PEU-
paTOG, OTTWG QaiveTal o€ TOUA OTO OXN)-
pa 7.18, gival pia oUvBeTn pnxavr) Trou
METOTPETTEL TNV NAEKTPIKN €VEPYEIA TNG
MTTOTOPIAG TOU QUTOKIVITOU OE PNXOVIKI
TTEPICTPOYIKN Kivnaon.

N \
YN

e

. PouAgpdv

. Atovag

. ®repwTh YuENng
214TNG

. ZUAAEKTNG

. TOAypa

. Bd&on kivntipa

~No o s wN

Ixfua 7.18: Toun nAeKTpliKoU Ki-—
vnThHpa ouvexoUug peUUATOC.
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H apxn Aeitoupyiag Tou gival o1 EAKTIKEG
1] Ol ATTWOTIKEG OUVAEIG, TTOU avaTTTUOo-
oovTal avaueoa ota duo PayvnTika TTedia
TOU GTATN KAI TOU TUAiyuaTog i poTopa.
O ouMAA€éKTNnG cival aTTapaitnTog yia Tn
dlatApnon TG idlag opag TTEPICTPOPNS
Tou agova, evw n QTEPWTH Wuéng, TToU
ouxVva TOTTOBETEITAI OE PEYOAUTEPOUG KI-
vNTAPES, UUPBAAAEl oTnV aTTOPdKPUVON
TNG avaTITUCOOUEVNG BEPUOTNTAG.

Q¢ 1pog 10 payvnTiké Tedio Tou OTATN,
auTtd ouvnBwG TTPOEPXETAl ATTO €va Uo-
VIO payvATn aAAd ocuxvd dnuioupyeital
Kal a1Té NAEKTPOPAYVATH, TTOU AEyETAI KAl
TUAIypa S1Eyepong TwV YAyVNTIKWY TT6-
Awv Tou oTdTtn. O1I cUyxpoVvoIl KIVNTHPES
ouveXoUG PeUPOTOG XPNOIKOTIoIoUV pPo-
TOPEG XWPIG CidNpo yia va €AATTWOOUV
TIG ATTWAEIEG ATTO BIvopeUuaTa.

Ta Baoikd xapakTnpIioTIKA VO Kivn-

THPA ouveXOUCS peuparog givai:

e 1 TAON AEITOUPYiaG TOU KIVNTAPA: TT.X.
12V

e N WWIKA avTioTaon Tou TUAiyPaTog:
mX. 45 Q

e 0l OTPOYEG TOu Afova ava AETTTO: TT.X.
8200 oTpo@ég / AeTTTo

* N pOTA dIATAPNONG TNG TIEPIOTPOPNG
TOU dgova: T.X. 3 mNm

e n1oxug Tou KivnTApa: T.X. 0.3 Watts

° 1 QOpPa TEPIOTPOYPNG Tou Afova: TT.X
0e€16aTPOPN 1 APICTEPOTTPOPN

O1 epappoyEéG TWV KIVNTAPWY TUVEXOUG
peUPaTOC €ival TTAPa TTOANEG, av OKEPTEN
KAVEIG OTI éva oUYXPOVO auToKivnTo EXEI
iowg TTEPIcOOTEPOUG aTmd 30 KIVNTHPEG
ouvexoug peuparog. O1 ouvnBEoTepeg
XPrOEIG TOUG €ival O€ QVEUIOTHPEG, AVTAI-
€G, OUMTTIECTEG, PNXOVIOPOUG METAKIVN-



Ixnpo 7.19: AviAla Kauoluou ue
ueTPNTn OTAOUNCG KAUC[UOU

ong aAAd kai kaBapiopol TLapIWV Kal
O1AQOPEG ANAEG EQAPUOYEG.

210 oxnua 7.19 eaivetar évag Kivnth-
pag avrtAiag Bevdivng, TTOU €xEl EVOW-
MoTwpévo  évav  aioBnTApa  oTadung
Kauaigyou TUTTOU TTAWTAPA. AUTOG O al-
oBNTAPAG KAVEl HETPNON TNG TTOGOTNTAG
TOU KAUGIPOU UETPWVTAG TN ywvia TTepI-
OTPOPNG €VOG TTOTEVOIOUETPOU QVTIOTA-

Evepyorrointés

ong, TIOU yvwpicaue oTnv TTapdypago
6.2.2.1. O kivnTipag TG avTAiag auTig
givalr oTeyavog, €IBIKoU avTIEKPNKTIKOU
TUTTOU, aQOU €ival OXeOIGONEVOS VO Agl-
Toupyei BuBiopévog pECa OTO EUQAEKTO
KaUOIUO.

7.4.2. Bnhparikég KivnTipag

O a1rAdg KIvNTAPag ouveXxoUsg peUNATOG
O¢ev €xel Kapia duvatoTnTa eEAEYXOU, EKTOG
atro TNV €KKivnon, TO OTAPATNUO KAl TNV
aAAayn TNG opdAG TNG TTEPICTPOPNG TOU.
E1re1df TOANEG £QAPUOYES TOU QUTOKIVA-
TOU aTTaIToUV Tov aTTOAUTO €AEyX0 BEong
aAAG kal TaxUTnTag, wlnoav TNV avaTTu-
&n Tou BnuaTikoU KivnTAPA TToU ATAV B€-
Baia yvwaTog atmd 1o 1920. O BNPATIKOG
KIVNTHPAG TTEPIOTPEPETAI KATA OUYKEKPI-
péva BrApaTa ywviag kai n 6€on Tou déo-
VA TOU WTTOPEl va eAeyxBei pye TN popen
WNQIAKWY TTOAPWY.

Zxnpa 7.20: Bnuat(xO¢ kKLvnthnpag SUO QPACEWV KAl MAYyvNTLKOG pOTOPAG.
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‘Evag BnuaTiKOG KIVNTAPAG aTToTeEAEITAI
atmd éva AeTrTo dioko pe peTaBANTA Ma-
yvnTIKA avTioTaon, TTou PTTopEl va pa-
yvnTtioTei agovikd. Mg Tov TpOTTO QUTO,
MTTOPEI Va €xel OxI HOVO dUO aAAG Kal TTE-
pI00ATEPOUG PayvnTIKOUG TTOAOUG. MUpw
até 10 dioko auTtd BpiokovTal o€ KATAA-
AnAeg B€o€ig Ta TUAiypaTa 1 @ACEIG, TTOU
MTTOPEI va gival Kal TTEPICOOTEPA aTTO £va,
OnuIouUpywvTag €101 T CeUyn TWV TTOAWV
TOU OTATN.

H Tpogpodocia Twv TUAIYUATWYV YiveTal e
TTaApoUg TAONG, 01 0TToiol PayvnTidouv OI-
adoxIk& Toug TTOAOUG ToU OTATN, TTPOKA-
AwvTag e€aitiag TNG JayvnTIKAG €AENG Kal
ATTWOoNG TTEPIOTPOPN Tou Aova avaioyn
ME TOoug TTaApoUG. AuTh gival kal n apxni
AgiToupyiag Tou BnuaTtikoU KIvNTAPA JE
Tpoodoaia TTaAPwyY Tdong, OTTWGS Paive-
Tal Kal oTo oxAua 7.20.

‘Evag Bnuatikdg KivntApag €xel TTOAAG

TTAEOVEKTHMATO.

 ‘Exer duvartdétnta eAéyxou Tng TaXU-
TNTAG, TNG POTIAG, TNG POpAg TNG Tre-

PIOTPOPNAG Kal Béong Tou &fova, Tng
EMTAXUVONG KAl €MPRPAduvong, TTou
MTTOPEI va yivel aTAd péow TWV TTOA-
MWV TAONG TNG Tpopodoaiag Twv @d-
OEwV.

e EAEyxeTal EUKOAQ PE TOV PIKPOUTTOAO-
YIoTA.

e [lepioTpéeTal KaTd PrApaTa ywviag,
TToU puBuidovTal atrd ToV apPIBPS TWV
TOAWV TOU payvnTikoU poTopa Kal
TTPAKTIKA uTTopEi va @Bdcouv ato Tig
180° péxpr kai g 1,8°.

e Ag xpelageTal @PEVO yIa TNV aKIvnTO-
TT0iNON KOl 0TABEpPOTTOINCT TOU.

e To o@d&Aua Tou ecival aueAnTéo Kal
TToTE Ogv €ival aBpoIoTIKO.

O1 BnuaTikoi KIVRTAPES €xouv OAoéva Kal
auéavopeveg eQapPOYEG OTa OUYXPOVO
auTokivnta. Mia atmd 1i¢ TTAéov diadedo-
MEVEG e@apuoyEG gival n BaABida TTpo-
oBeTou aépa yia Tn A€IToupyia Kal TTPOo-
Bépuavon Tou Kpuou KIvNTAPA, OTTWG
Qaivetal oTo oxAua 7.21.

Bnuartikég kivntipag

ATTOQPAKTNG

/

By-pass aépa

MeTaloUda

N

Exfua 7.21: BaABida mpéoOetou afépa yia mpobEpuavon TOU KLVNTHPA.
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‘Evag BnUOTIKOG KIVNTAPOG HETATPETTEI
TNV €AEYXOUEVN TTEPIOTPOWPIKN Kivhon o€
€eubuypapun kivnon pe TN BonBeia evog
aréppova koxAia. Me Tnv kivnon autn
MeTaToTTICETAI EUTTPOG 1] TTIOW O ATTOPPA-
KTNG Tou by - pass TTepACoUATOG TOU TTPO-
oBeTou aépa, VW TO TTEPACHA PPACOEl
TeAEIWG POAIG O KIVNTHPAG ATTOKTACEI TNV
KQVOVIKI Beppokpaacia Tou.

Me BnuaTtikoug KIivnTHPEG YiveTal ouvh-

Bwg Kkal n Asitoupyia Twv €EAG EQPapPUO-

ywyv, avahoya BERaia pe T oxediaon Tou

KGBe KATaoKEUAOTH.

e Ai6pBbwaon Tng B€ang TG TTETaAOUdAG
yKadioU yia Tov €AEYXO TWV OTPOPWV
TOU KIVNTHPQ OTO PEAQVTI KAl TOV €AEY-
X0 Tng emppdduvong mava@opds i
@pévo TTETAAOUSAG, OTAV APVOUNE TO
TTEVTAA ykadiou.

e Avolyya Kal KAEIOIHO TNG NAEKTPIKAG
NAIOPO®NAG pe peTadoon Tng Kivnong
ME I1hAVTEG, OTTWG QaiVETAl KAl OTO
oxAua 7.22

e Ai6pbwaon Tng Béong Tou dlaPPAyua-
TOG 07O oUOTNUA €I0aywYNS Kal dla-
VOMNG WuxpoU i Beppol agpa oTnv
KOUTTIVA TwV ETTIRATWV.

Ixfiua 7.22: Neitoupyla 1ng

nALopopnc ue PBnuatiko KiLvnthpo
akpLBeiac.

Evepyorrointés

e ANayn Tng £vOeIENg Twv XIAIOPETPN-
TWV.

e Aeitoupyia Tou udPAUAIKOU TIOVIOU PE
peTaBAnTr utroBontnaon.

e PuUBuion Tng mocdtNTAg KAuoagpiwyv
OT0 OUCTNUA QAVAKUKAOQOpPIag Twv
Kauoaepiwv, Me Bnuatikd KivnTApa
TTEPIOTPOPIKOU TUTTOU, OTTWG Oty Vel
TOo oxAua 7.23.

Ixipa 7.23: IIeplotpopLixog LBn-
HATLKOG KLVNTHPAC YIA TOV EAEy—
X0 TOU OLaQPAYyUATOC OTO OUCTNHUX

QVAKUKAOPOP Q¢ TV KAUuoaepiwv.

7. 5. Evepyonointég
ei1donoinong xai
aneixéviong

O MIKPOUTTOAOYIOTAG £XEI OUYKEVTPWUE-
VO OTn PVAUN TOu éva TePAOTIO apIBuo
OedouéVWV Kal TTANPOYPOPIWY, TIG OTTOIEG
avavewvel dlopKWwg e Tn Bondeia Twv
aiobnmpwyv. Oa ATav eTToUEVWGS GoRapn
TTAPAAEIYPN TWV KATOOKEUAOTWY QAUTOKI-
VATWV va Pnv a&lotroinoouv TIG TTANPO-
Popieg auTéG yia va €100TToI0UV TOV 00N-
YO 0TI £x€1 oupBei kaTTola BAGRN R aTTAWG
VO TOV EVNUEPWVOUV YIa TOV €AEYXO TNG
Kardotaong Twv dIa@OpwV  CUCTNUG-
TWV Tou oxAuaTog. EiTAéoy, gival TTOAU
€eUKOAO yia Tn auyxpovn TeXvoAoyia va
uloTrolei NAeKTPOVIK&A CUCTAPOTA EVEP-
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YOTTOINTWYV €180TT0INCNG TOU 0dnyou N
QTTEIKOVIONG TWV TTAPAUETPWY TWV CU-
OTNPATWY TOU auToKIvhTOU. QG TTPOG TIG
avOpwTTIVEG QIOBNOEIG, OTIG OTTOIEG KUPI-
w¢ atreuBuvovTal ol gvepyoTroinTég dla-
KpivovTal g€ nXNTIKOUG Kal oTrTIKoug. O1
NXNTIKOI evepyoTToINTEG TTEPIAAUPBAVOUV
TOUG KAOGIKOUG PBOMPNTEG, TIG CEIPRVES
TWV OUCTNUATWY ouvayepuoU aAAd Kai
TIG TTAEOV OUYXPOVEG UOVADEG, TTOU €100-
TToI00V pE TTapaywyr ewvig. ‘Evag nAe-
KTPOVIKOG BOUBNTAG, TTou £XEl dUVOTOTN-
Ta PUBUIONG TNG OUXVOTNTOG TOU MXOU,
@aiveTal oTo oXAMUa 7.24.
XpnoIJoTIoIEiTAl WG EVEPYOTTOINTAG  EI-
dotroinong yia TN Xpnon Twv Jwvwv
aoc@aAgiag, Tn B€an Tou KAgIdI0U Kal TNV
KATAoTaON TWV QWTWV TTOPEIag, yia Tov
0odnyo6 TToU aTToMaKPUVETAl BIOCTIKA ATTO
TO OXNMA, XWPIG va KAvel EAgyxo.
AvaAoya pe Tov TPOTTO £VOEIENG TWV OTTTI-
KWV EVEPYOTTOINTWYV, AUTOI TagIvopouvTal
o€ avaAoyIKoUg, Yn@iakoUg Kal pwTEl-
vouUg (evOelkTIKEG Auxvieg). ‘Evag wnola-

Zxiua 7.24: HAek1povIKOG BouBn-
tNg¢ ue pubutlduevn ouxvoTnia TOU
Axou.
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Zxfipa 7.25: ¥nepiakdg evepyomoin-—
TAC TOU OUCTNUATOC avApAeénc.
Ameitkovilel aplBud oTPOPOV KAl
nporopela avapAeéng oe polipec.

KOG EVEPYOTTOINTAG OTTEIKOVIONG TOU OU-
OTAMATOG avAPAEENG QaiveTal OTO OXAMA
7.25.

Ymdpyxouv mdpa moAAd €idn wneia-
KWV EVEPYOTTOINTWV QATTEIKOVIONS, TA
KUPIOTEPA a1 TA OTTOid givai:

e ol pwrtodiodol (LEDs).

e 01 006veG UypWV KPUOTAAAWYV (LCD).
0l 00dveg €vdeigng e @BopICPO ev
KEVW.

To TauTTAG opydvwy, To gUCTNUA TTANPO-
@opnong Tou TagIdiou aAAd kai To oUoTN-
pa autodidyvwong, divouv oTov 0dnyod
Tépa TTOAAEG TTANPOPOPIES YIa TO KAUOI-
Mo Kkai Tn dlaxeipion Tou, TNV KatdoTtaon
KAl TO XEIPIOPO TOU KIVNTAPA, TIG OUVON-
KEG TOUu TTEPIBAAAOVTOG Kal Tou TagIdIoU
amd TAeUpdag Aveang, TTANPoeoOpnong
Kal ao@AAelag katé Tnv odrynon.

To TauTTAG opydvwy, OTTWG QaiveTal Kal
OTO OXAUa 7.26, OUYKEVTPWVEI OO OXE-
O6v Ta eVOEIKTIKA Opyava TOU QUTOKIVA-
TOU Kal TTPETTEI va €ival oXeDIOONEVO JE
aiobnTIKA EPQAvIon, evw n dIATagn Twv
opyAvwy TTPETTEI Va gival TETOIO WWOTE va
pNV atmrooTrdral N TTPOCOoxr Tou odnyou
ME TNV avdayvwon Twv evoeitewyv. MNa 10
AOyo autd dlatnpeital n avaloyikr Pop-



Evepyorrointés

Zxfua 7.26: TaunAd opydvov QUTOKLVHTOU.

®n Twv BaciKwy opydvwy £vOEIENG TTapd
TNV aKPIBOTEPN TIMA TOUG, CUYKPITIKA HE
Ta Yn@IOK& Opyava. TNV €mmTUXio TOU
oTOX0U auToU OUWG CUPPBAAAEI onuavTi-
KA Kal 0 KAaTAAANAOG XPWHATIONOG TwV
KAIMAKWYVY KAl TWV OEIKTWYV, CUPQWVO PE
Toug d1EBVEig Kavoviououg.

O1 KupIOdTEPOI ATTO TOUG EVEPYOTTOINTEG
ameikéviong evoeiEewv Tou TAUTTAG Op-
yavwv gival: T0 NAEKTPOVIKO TaXUPETPO
ME XIANIOPETPNTA, TO NAEKTPOVIKO OTPO-
@OUETPO, TTARBOG QWTEIVIOV EVOEIKTIKWV
AuxVIWV yia To Kauaolpo, Tn Bepuokpaaia
TOU KIVNTAPAQ, TIG BAGBES TNG auTodIAYVW-
ong, N wpa Kai TTOAAEG GAAeG BonBNTIKES
KOl EVNUEPWTIKEG TTANPOQOpPIES. Z& ap-
KETA QUTOKIVNTA YiVvOVTOl €PACITEXVIKEG
KoAaioBnTeg eTTEUPACEIC PE TTPOOONKEG
EVEPYOTTOINTWV ATTEIKOVIONG YIa didgopa
OuCTAMOTO TOU auTokivATou. Mia TéTOIO
eméupfaon yia Tnv £voelitn Tng TTiEoNg
oTnNV TTOANOTTAY €l0aywyr) eVOG cUCTAUA-
TOG €ViOXUoNng TnG 10XU0G TOU KIVNTHPO
@aiveTal oTo TTApaKA&TW oxAua 7.27.

Ixfua 7.27: EveEpyomolnNTNG omel-
KOVIong 1ng mieong ornv moAAa—
AN €lLoaywyn €vOg CUCTNUATOC
evioxuong tng LoxXUog TOU KlL-—
vntnpa (turbo). H €pa0LTEXV KN
QUTH €yKATAOTOOnN Kol puUubuion tou
evepyornolntn amelkoéviong SLapkel
neplimou 5 dpeg kol amalTelTAlL

n mLoTn tHPNON TWV 0dnyLdv TOoU
KATQOKEUAOTN TOU YLlO TNV TEALKD
TOU pUBuLOon.

2TIG TTEPITITWOEIG QUTEG aTTauTeiTal Babid
YVwaon Kal HEAETN OAWV TWV QVTIOTOIXWV
OXe0IWV TWV NAEKTPIKWY KAl NAEKTPOVI-
KWV KUKAWNATWY TOU €pyoaTaciakou Ka-
TAOKEUAOTH, a@oU moavda Adbn oTIg cuv-
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deouoAoyieg, MTTOpPEl va TTPOKAAECOUV
0oBapég Kal aveTTavopBwTeg aAAOIWOEIG
aAAG kai BA&GBeg oTn AsiToupyia Tou pi-
KpoUTToAoyIoTH.

7. 6. E1 d1k0i tUmoi
EVEPYONOLINTOV

ExkTdé¢ amd TOUG PaCIKOUG TUTTOUG MN-
XAVIKWV - NAEKTPOUAYVNTIKWY €EVEPYO-
ToINTWV  (NAEKTPOPayVNTIKEG BaABidEG,
NAEKTPOVOUOI, KIVNTAPEG), UTTAPXOUV Kal
&AAoi €18IKoi TUTTOI EVEPYOTTOINTWY, TTOU
XPNOIMOTTOIOUV TNV €AKTIKA 1 ATTWOTIKN
OUvVauN TWV NAEKTPOUAYVNTWY YIO VO E-
TAToTTiocoUV dIdgopa £EaPTAMATA TOU QU-
TOKIVATOU. AUTA TG CUCTAMOTA £XOUV TNV
idla apxn AsiToupyiag pe Toug NAEKTpO-
vopoug, pe TN dia@opd Ot n 10XUG Toug
gival TTOAU peyaAUTEPN YIa va avatTuo-
OouV PeydaAeg duvapelg Trieong.

‘Eva mapddeiypa TETOIOU EVEPYOTTOINTH
gival 0 NAEKTPOHAYVNTIKOG OUMTTAE-

KTNG ME METATPOTTEN POTTAG TOU QUTO-
MOTOU KIBWTIOU TAXUTATWY, TTOU @aive-
Tal oT0 Ooxnua 7.28. To oUyxpovo auTd
KIBWTIO TaXUTATWV £xel T duvarotTnta
NAEKTPOVIKOU eA€yxou. Eival yvwaotd o
O OUMPTTAEKTNG QTTOMOVWVEI TO KIBWTIO
TAXUTATWYV a1Té TOV KIVNTAPA, KABe @opd
TTOU Yivetal aAAayf oTnVv KIVNTIKA KATA-
oTaon TOU QUTOKIVATOU, WOTE N aAAayn
TNG TaXUTNTAG Kal N OUUTTAEEN TOU KIVNTH-
pa va yivel Xwpig Tpavtdyuara.

Otav 10 Oxnua avamTugel TTPOOSEUTIKA
pia TaxUTnTa, E€VEPYOTTOIEITAI AUTOUATO
KOl OMAAG 0 NAEKTPOHUAYVNTIKOG CUPTTAE-
KTNG Kal PE Tnv Triecon TTou aokei, dia-
o@aAidel 6Tl N oUvdECN TOU WPETOTPOTTEA
TNG POTING METAEU TOU KIVNTHAPO KAl TOU
KIBwTiou TaxutATwy Ba €ival ouaAn kai
oTa0epn. Ze AAAEG TTAPOAAAQYEG €VOG [N
TTARPWG OUTOUATOTTIOINUEVOU CUCTHHO-
TOG TOu KIBwTiou TaXUTATWY, N aAAayn
TAXUTATWV YiveTal pe SIOKOTITEG TTOU [Bpi-
oKovTal TTavw OTO TINOVI, OTTWG PaiveTal
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ZAMOTO QIGONTAPWY

Movdada nAekTpoviKoU eAEyXOU

AvtAia TTapoxng Aadiou

KUpia BaABida puBuiong
HAekTpopayvnTikéG BaABideg pubuiong

0UG TTAAPWYV

Onkn BaABidwv (BaABIdo®dpOg)
HAekTpopayvnTIKEG BAABIOES ETAYWYAG
Aovag atmd aTPoPaAoPOPO
MeTaTpoTtréag poTrg

. ZUPTTAEKTEG Kal @péva

. MAavnTikG cucTApaTa

. MeiwThpag oTpo@uiv £6d0U KIBwTiou
. 'E€0odog Tp0og Toug TpoxoUg

Ixfua 7.28: HAEKTPOVIKO KLIBAOTLO TOUXUTHTWV.

174 0



Ixfipa 7.29: AAAayn ToXUTHTOV UE
OLQKOMITEC TLUOVIOU O& QUTOUATO
KIBAOTLO TAXUTHTWV.

oTo OXAMO 7.29, yia va pnv atmooTrdral
n TTPocoxn Tou odnyou, étav aAAalel Ta-
xuTnTa.

O1 pnxavikoi - nAeKTpouayvnTIKoi evep-
YOTTOINTEG KAl Ol EVEPYOTTOINTEG €160TTOI-
nong Kal ameikéviong €TTIKPATOUV OTIG
EQAPUOYEG TwV CUYXPOVWY  QAUTOKIVH)-
Twv. MMoAAoi pAAIoTO nAeKTpOpAyVNTIKOI

1"
10

Evepyorrointés

evepyoTroiNTég  ouvnBwg ouvduddlovTal
Kal pe udpaulikd ocucTApOTA, OTTWG
aTnV TTEPITITWAON TNG EVEPYNG avdapTnOoNG,
TNG PETAdOONG Kivnong o€ oUCTANATA Ki-
vNong OTOUG TEOTEPIG TPOXOUG 4x4, GTO
UBPAUAIKO oUCTNUAO TIHOVIOU ME METO-
BANnTA uttoBorBnaon, ato avTioAIoONTIKG
oUOTNNO QPEVWV K.ATT. ZTIG TTEPITITWOEIG
QUTEG Ol KATOOKEUQOTEG TTPOCQEPOUV
TTARPN CUCGTAHATA EVEPYOTTOINTWYV KOl
OXI pepovwpéva eEapTrpaTa, OTTwWG O€i-
XVEI Kal To oxApa 7.30.

TEANOG  UTTAPYXOUV KAl  TTEPIOPIOUEVES
EQPOPUOYEG BEPUIKWYV, QWTEIVWYV, nNAE-
KTPIKWV  Kal  XNMIKWY  EVEPYOTTOINTWY,
OTTWG QaiveTal atrd Ta TTOPAKATW TTAPO-
Ociypata. O1 evepyoTroIiNTEG auToi eAEy-
XOvTal atreubeiag pe eVIOAEG TOU HIKPOU-
TTOAOYIOTH HEOW KATOAAAAWY NAEKTPIKWV
KAl NAEKTPOVIKWYV KUKAWMPATWY 10XU0G,
OUPOWVA PE TOUG KAVOVEG OOPAAEIAg Kal
TTpooTaciag atrd TuxOV TTEPITITWAON BPa-
XUKUKAWPATOG.

. Evepyotrointég

2. Aigbntipag 6€éong

TTeTaAoUdag

AI0KOTITNG QUTWV

aToTT

AI0KOTITNG €TTIAOYAG

AigBnTpag TaxutnTag

066vn evdeifewv

Evepyotrointég

HAeKTpOVIKH povada

eAEyyou

9. Aiobntipag B€ong
TIHOVIOU

10. AlakOTITNG EKKiVRONG
aTTo VEKPA

11. AlayvwoTIKA @ica

eAEyxou Tou

OUCTAPATOG

w

o NG A

Exfuo 7.30: I[IAnpn OUCTHUOTA €VEPQYONOLNTOV EVEQYNE OVEADTNONG KAl
evepyoU OLapoplKOU uetddoong Kivnong ortoug TEOCEPLC TPOXOUC.
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e OgpUIKOG €veEPYOTTOINTAG BEpuavong
agpa elcaywyng (oxAua 7.31)

Zxiua 7.31: OepulkKOg €VEPYOHOL =
ntHac yia tn Bépuavon ToU afpd
gLoaywyng.

TotroBeteiTal 0TNV €i00d0 €I0aywyng TOU
agpa yia TNV TTOPACKEUN KAUGiPoU MEiy-
paToG. Ogpuaivel Tov agpa pe mn Borbeia
NAEKTPIKAG QvTIOTAONG Kal XPNOIKOTIOIE-
TAl YIO TV QVTIUETWTTION TTPORANUATWYV
TOU KpUOU KIvNTHpa.

e OgpUIKOG  EveEPYOTTOINTAG  PUBUIONG
oTPOPWYV pelavTi (oxnua 7.32)
2TOV EVEPYOTTOINTA QUTO, N pon TTPdobe-
TOoUu aépa yia Tn dlaTHPNON TWV CTPOPWV
OTO PEAQVTI ETTITPETTETAI UEXPI VO OAOKAN-
pwbei n B€puavon yia TNV ekKivnon evog
Kpuou kivntrpa. O £€Aeyxog TNG Porg Tou
agpa yivetar géow Tou BepuavTripa, O
OTTOI0G PE TN BEPPOTNTA TTOU TTAPAYEl O€
KATTOI0O OUYKEKPIYEVO XPOVIKO dIAoTNHA,
TTapauopPwvel 10 OINETOAAIKG éAaapa,
TO OTT0i0 TTapPaCUpPEl £va dIA@PayHa KAE(-
VOVTaG £TO1 TO TTEPOCUA TOU A€PA.

e HAexTpIKOi €vepyoTToINTEG AVAPAEENS
Kauaipou (oxnua 7.33)

ApioTtepd: TAApeg oAokAnpwuévo oU-
aTnNUa yia Tnv avageAeén Kaugaigou e dia-
VOuEQ, TINVio ava@Aegng, kaAwdiwan Kai
AVAQAEKTHPEG (UTTOU).

Aeg1d: ZuoTnua avagAegng xwpig diavo-
Méa. AlaBéTel EexwpIoTO TINVio avAagAe-

O¢epuavtipag

AKpPOBEKTNG
auvdeang

\

/ aépa

Aidppaypa

AipgetaAAIKO
é\aopa

Por
TTPOCoBETOU

Zxiua 7.32: OepulKOG €VEPYOHOLNTHG PUOBULONG OTPOPAV OTO PeAQVTI .
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Evepyorrointés

Zxnpo 7.33: Aildpopot TUMO!L

&NG yio KGBe KUAIVOPO KATapywvTag £T01
Kal TNV KaAwdiwon.

e Qwrelvoi evepyoTTOINTEG ECWTEPIKOU
Kal €EWTEPIKOU QWTICHOU

MepidauBdvouv O6Aa Ta QWTIOTIKA ON-
Jeia, TTOU €vePyOTTOIOUVTAl QUTOMATA )
Je TN BorBeia SIOKOTITWYV OTA CUCTAMATA
E0WTEPIKOU KAl EEWTEPIKOU QWTICUOU TOU
QUTOKIVITOU Kal €KTEAOUV TTPOYPOUUOTI-
OUEVEG EVEPYEIEG, TTOU EAEyXOVTAIl ATTO TO
MikpoUTToAoyIoTH. O1 EVEPYEIEC QUTEG TTE-
pIAapBavouv: aTaBePd PWTICPO XWPWV
TOU QUTOKIVATOU 1l QWTIOYO HE PUBMICO-
pevn évraon, kateuBuvaon n didpKela.

lMapadeiyuara Téroiwv evepyorroinTwy

PWTIONOU givai:

1. O ewTIoPOG TNG KauTTivag Twv ETTIRO-
TWV, TTOU avafel dtav avoiyouv ol TTop-
TEG KAI XAUNAWVEI 0€ £€vTaon QwTIOPOU
ME TO KAEIOIUO TOUG.

2. H autéuartn pubuion Tng évraong ew-
TIOPOU TOU TOUTTAG OpydavwV.

EVEPYOHOLNTAOV AVAPAEENC KAUOC[UOU.

3. H kateuBuvluevn déoun QewTog TwV
TTPoBoAéwyv, TTou gival avaloyn TTPog
TO0 QopTio (B&pog) Tou OxAHATOG, YIa
TNV atropuyn Bdupwaong.

4. H TrTapdTacn Tou avaupatog Twv Trpo-
BoAéwv TN vUKTa PETE TO ORACIPO TOU
KIVNTAPQ, MEXPI VO OTTOMAKPUVOEi o
00NyoG aTTd T0 OXNMA.

5. O1 kaAuppévol TTpoPoAgig oTO KATTW,
TTOU €vEPYOTTOIOUVTAl JOVO YIa PEPIKA
OeUTEPOAETITA aTTO TOV 00NYO Kal XpNn-
OIgoTTOIoUVTAl WG CRUa TTPOEIDOTTOI-
nong yia 10 TTIPOCTTEPACHA KATTOIOU

OXNMATOG.

e XnuIKOG evepyoTToinNTrG povadag ae-
pbéoakou
H povada agpdoakou, TToU XpNOIKOTTOI-
giTal oTa auTokivnTa atmmod TIG ApXES TNG
dekaetiag Tou '80, gival o povadikdg Xn-
MIKOG €VEPYOTTOINTHAG TOU QUTOKIVATOU.
ApXIKG XpPNOIJOTTOINBNKE POVO yia Tnv
TTpooTacia ToUu 00nyoUu Kal apyoTepa
TTPOOTEBNKAV Ol AEPOTAKOI YIa TNV TTPO-
oTacia Tou aguvodnyou Kal TNV TTPOCTa-
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Zxnipa 7.34: Evepyomolnuévol aepo0aKol OUYyXPOVOV QUTOKLVATWOV.

oia ammd TTAEUPIKEG OUYKPOUOEIG, OTTWG
Oeixvouv o1 gvepyoTToiNuéVol agpOCAKOI
TOU OXAMaTOG 7.34.

O xnuik6G autdg EVEPYOTTOINTAG, TTOU
oAoKANpwvEl TN AeIToupyia Tou o€ XpoOvo
MIKPOTEPO OTTO TO £va OEKATO TOU OEUTE-
POAETTTOU, IGOOUVAED hE €va PIKPO EKTO-
geuTtr)pa TTUPAUAOU TTOU Kaigl OTEPEA KAU-
olpa. AtroteAeital atmmd éva odko vAuAov
UQACHATOG, TTOU £XEl TPUTTEG EKTOVWONG.
O odkog autdg 1 agpdoakog Ba yepioel
ME akivouvo aépio alwto, TTou Ba TTapd-
Y€l Kal Ba Wugel akaplaia o evepyoTroin-
TAG. AKOUN uTrdpxel éva ouoTnua avd-
PAegNG Kal €va oUCTNUA (POUCKWHOTOG
ME QIATPO, TTOU gival axedOV TTAPOOIO O
6A\oug Toug agpdoakoug, OTTWG QaiveTal
Kal oTo oxnua 7.35.

To aépio adwTo TTapdayeTal ouvhBwg aTTd
N XNMIKA avTidpaon oTepeoU adwToUuxou
varpiou (NaN,) kai viTpikou kaAiou (KNO,),
péoa o€ éva BaAauo kai dlagelyel aTrd éva
oU0TNUO aywywv, €VW Ta OTEPEA TTPO-
évta TG avtidpaong Ttrayidevovtal OTO
@iATpo. MNa va apxioel auth N XNMIKA avTi-
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AepdOaKOG
TIAEUPAG

odnyou
T~— Aépio 4lwro
T ®iAtpa \

AlwToUuxo vd\

TPI0O—__

Movdda _/

avaeAeEns

AgpOOOKOG
TIAEUPAG
ouvodnyou

Ixiupa 7.35: Svothuoata avapAeéing
KXl QOUCKOUATOG aePOCAKOU.

Opacon TTPETTEl va TTEPAOEl NAEKTPIKO PEeU-
Ma o1t TN povada avdagAegng, TTou TTpo-
EPXETAI ATTO TO MIKPOUTTOAOYIOTH. H €VTOAN
auTh Ba d0B¢i UoTepa atrd dlacTaupwan
NG TTANPo®opiag yia T oUykpouon atro
éva ouvduaousd aiolnTripwy ETMITAXUVONG
N empBpaduvong (a1IodNTHPES TTPOOKPOU-
ong), TTOU yvwpioaue OTnV TTOPAYPaPo
6.4.4. Auto yiveral yia va a1To@UYoUuE
QAveTOUUNTO QOUCKWHAO TWV AEPOCAKWY
O€ JIKPOOUYKPOUODEIG.



Ta ouoTApaTa QOUCKWHATOG TWV aE-
POCOKWY gival KUNIVOPIKA yia Tn TTAEU-
pd Tou ouvodnyou Kal €xouv KaTtaAAnAo
oxAMa yia Tnv TAgupd Tou odnyou, TTPo-
KEIMEVOU va XwpoUv péoa aTo TIovl. Ol
TTPOOTIABEIEG TWV KATAOKEUAOTWY YIO

Evepyorrointés

TOUG MEAAOVTIKOUG 0EPOOAKOUG TTPO-
oavaToAifovtal 0 eVOANAKTIKEG TTNYEG
agpiwv QOUCKWHATOG aAAG Kal ot du-
vaTéTNTA TNG ETTAVAXPNCIYOTTOINONG Kal
AVOKUKAWONG PEPWV TWV POVAdWV ag-
POCAKWY.

NMEPIAHWYH ENOTHTAZ 7
ENOTHTA

e H ulotroinon Twv ammo@dcewy Tou PIKPOUTTOAOYIOTH
yiveTal atrd Toug evepyoTToInTEG, TToU avaAauBdavouv
Opdon otTou gival duvaTtov Kal apkouvTal OTNV €vNn-
MEpwan Tou odnyou, OTav n IKAvVOTToinon Twv aTral-
THOEWV eVOG TTPOBAANATOS EETTEPVA TIG BUVATOTNTEG
TOU.
O1 gvepyotroinTég TagivopouvTal o€ diIdgopa €idn avaloya pe mn dpaan Toug, OTTwG:
MNXAVIKOI - NAEKTPOUAYVNTIKOI, BEPUIKOI, QUTEIVOI, NAEKTPIKOI, XNMIKOI KAl EVEPYO-
TToINTEG €100TT0INONG A ATTEIKOVIONG, VW £CETACOVTAI WG TTPOG Ta dIAQOPA XOPAKTN-
PIOTIKA AAAG Kal TNV apXr AEIToupyiag Toug.
O1 pynxavikoi - NAEKTPOUAYVNTIKOI EVEPYOTTOINTEG ATTOTEAOUV TNV TTAEIOWN@ia Twv
EVEPYOTTOINTWYV Kal XWPEICOVTAI O€ TPEIG KATNYOPIES: TIG NAEKTPOUAYVNTIKEG BAABideG,
TOUG NAEKTPOVOPOUG KAl TOUG KIVATHPEG, EVW) UTTAPXOUV KOl JEPIKOI NXAVIKOI - NAE-
KTPOMAYVNTIKOI EVEPYOTTOINTEG, TTOU AEITOUPYOUV HE I0XUPOUG NAEKTPOUAYVITEG.
O1 nAekTpopayvnTikES BaABideg, TTou xwpilovtal o dIAPOPES KATNYOpPieG avAaAo-
Yya JE TOV TPOTTO AEITOUPYIOG TOUG, XPNOIYOTTOIOUVTAl KUPIWG OTOV €AEYXO TNG PONG
UYPWV Kal aEPiwv ouaTNUATWY.
O1 nAekTpovopol, TTou TagivopouvTal eTTiong ae dId@opa €idn avaloya Pe Tn Ael-
TOUPYIO TOUG, XPNOIUOTTOIOUVTAl OTOV EAEYXO NAEKTPIKWY KUKAWUATWY 10XU0G Kal TN
AEITOUPYia QUTOUATICUWV.
O1 BnuaTikoi KIVNTAPES Kal Ol KIVATAPESG TUVEXOUG peUNATOG BPiocKouv TTOAAEG e@ap-
MoyEG, OTToU atTauTeiTal dnuioupyia eAeyXOUEVNG | YN UNXAVIKAG TTEPIOTPOPIKAG Ki-
vnong. H TepioTpo@ikh auTr Kivnon gival Suvatov va JETATPATTEN KOl 0 EuBUYpaUun
Kivnon pe tn Bondeia eIdIKWV dIaTAgewV PYE ATEPUOVESG KOXAIEG.
O1 evepyoTroinTég €160TTOINONG KAl ATTEIKOVIONG, TTOU OlaKPivovTal O€ NYXNTIKOUG Kal
OTITIKOUG, Bivouv aToV 00nNyd EVNUEPWTIKEG TTANPOYOPIES KAl TOV TTPOEIdOTTOIOUY,
éTav KATI aouvrBioTo GupBEi aTo auTokivnTo.
Y1dpyouv €181KOi TUTTOI EVEPYOTTOINTWYV, TTOU OXEOIALOVTAI YIdA VA EKTEAOUV OUYKEKPI-
MEVEG €IOIKEG epyaanieg HE BEPUIKA, QWTEIVA, NAEKTPIKA Kal XNUIKA oTTOTEAEOUATA.
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10.

1.

12.

13.
14.

15.

EPQTHZEIZ ENOTHTAZ 7

1. Toiog gival 0 pAOG TWV EVEPYOTTOINTWV OTO QUTOKIVNTO;
2. Tiati o1 nAekTpopayvnTIkEG BaABideg AsiIToupyouv ouvABWG e
OuveXEG pelpa Kal TI KaBopidel T dUvaun, TTOU KIVET TOV OTTAI-
OO TOUG;
3. Tlwg pubpiletal n au&non A N HEiwan TNG GUVOAIKAG TTOCOTNTOG
TOU KOAUGIJOU HEIYUATOG, TTOU WEKAZOUV Ol NAEKTPOMAYVNTIKEG
BaARideg, pe TN BorBeia Tou KUKAOU EvEPYOTTOINONG;
Molog TUTT0G NAekTpOopayvnTIKAG BaABidag xpnoiyoTrolgital yia T SIOKOTTA TNG TPO-
(0d0Ciag TOU KAUTioU a€ TTEPITITWON ATUXANATOG;
Molog TUTTOG NAeKTpouayvNTIKAG BAABIdAG XPNOIUOTTOIEITAI yIa Tn AgITOupyia Tou
avTIoAIgONTIKOU cuaTuaTog pévwy (ABS) kal e TTolov TpOTTO AsiToupyei n BaA-
Bida auTn;
Mepikoi nAekTpovépol €xouv duo Trnvia yia Tn Aeiroupyia Toug. Nolog gival o poAog
TOU KAO¢ tTnviou;
Mwg eival duvatov €vag PIKPOG o€ 10XU NAEKTPOVOUOG va €AEyXEl TN AgiToupyia
€VOG KUKAWMATOG PEYAANG 10XU0G;
2.€ TTOIEG TTEPITITWOEIG EQAPUOYWY XPNOIUOTIOIEITAI O ATTAOG KIVNTAPAG GUVEXOUG
PEUPATOG KAl O€ TTOIEG TTEPITITWOEIG O BNUATIKOG KIVATAPAG;
Mwg eival duvath n TTEPIOTPOPH VOGS PNHATIKOU KIVATAPA KATA OUYKEKPIYEVA Br-
MOTO ywviag Kal TTola €ival Ta TTAEOVEKTANATA TOU KIVATHPA QUTOU OTIG EQPAPHOYEG
€VOG QUTOKIVATOU;
Mwg Asitoupyei N BaARida TTpdaBeTOU GépPa yIa TNV TTPOBEPUAVAN TOU KPUOU KIvn-
TAPA OTIG €EAG TTEPITITWOEIG: JE XPAON PNUATIKOU KIVNTAPG Kal JE Xprion Bspua-
VTAPQ e OIETAAANIKO éAaoa;
Mati To TaXUPETPO KAl TO OTPOPOUETPO BIATNPOUV TV AVAAOYIKH JOP®r} TOUG GTO
TAPTTAG OpyAvwy OTn GUYXPOVN WNQIOKH ETTOXI UAG;
Na avoQEPETE PEPIKEG EPAPUOYEG NXNTIKWV EVEPYOTTOINTWV YIa TNV €160TT0IiNCN
Tou 0dnyou, TTOU CUVAVTAUE OTA CNUEPIVA auToKivNTa.
Moia €idn YnNPIOKWY EVEPYOTTOINTWY OTTEIKOVIONG YVWPICETE;
Mwg AsiToupyei 0 NAEKTPIKOG EVEPYOTTOINTAG O€ £va GUCTNHA APEONG avAPAEENG
Xwpig TN xprion dlavouéa;
Mola gival n apxr AsiIToupyiag Tou agpdoakou Kal Troia n Bacikr dlagopd oTn OXE-
diaon peTatu Twv agpdoaKkwy 0dnNyouU Kal guvodnyou O€ £va auToKivnTo;
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2Y2ZTHMATA AYTOAIAITNQZHZ

r ENI KA

8.1. Eidn cuotnudrwyv autodidyvwong
8.2. Aszitoupyia Twv CUCTNUATWY AUTOBIAYVWONG




Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI

va:

B Avo@épeTe T KUPIOTEPA €idN TWV CUCTNUATWY AUTOSIAYVWONG KAl TA
TTAEOVEKTAHATA TNG EPAPHOYAG TWV CUCTNHATWY QUTWV OTNV TTPOAN-
wn Kai didyvwon BAaBwyv 010 GUYXPOVO AUTOKIVNTO.

B Egnyeite Tov TpOTIO ASITOUPYiOG EVOG CUCTAMATOG AQUTOSIAYVWONG.

B Avayvwpilete Kol va agloAOyEiTE pIa aTTOKW3SIKOTToINMEVN BAGRN evog
OUCTHMATOG aUTOSIAYVWONG aTrd TO S1ayVWOTIKO Trivaka BAaBwy.

B Mndevilete pia BAARN EvOG CUCTANATOG AUTOSIAYVWONG META TNV OTTO-

KATAOTOOR TNG.

FENIKA

O1 dlapkwg augavoueveg aTTaITACEIS yia
TOV €AEYXO TWV CUCTNUATWY €VOG AUTO-
KIVIITOU atTod TO YIKPOUTTOAOYIOTH TEiVOUV
VO PETATPEWOUV T OUYXPOVA QUTOKIVNTA
O€ KIVOUUEVOUG UTTOAOYIOTEG. AUTA N agl-
oTT0iNoN TWV TTANPOPOPIWY Kal Twv Ou-
VATOTATWY TOU UIKPOUTTOAOYIOTH €iXe WG
QTTOTEAECUA TNV AVATITUEN CUCTNPATWY
auTtodidyvwong. H omoudaidtnta NG
auTtodidyvwong, dnAadrh Tng didyvwong
BAaBwv katd TNV 0dAynon atod Tov idlo
TO MIKPOUTTOAOYIOTH, YiveTal oAoéva Kai
peyaAuTepn. Tautdxpova OuwG augdveTtal
Kal N TTOAUTTAOKOTNTO TWV CUCTNUATWY
QUTWV.

Méxpl onuepa n autodidyvwon ATav
atroTéAeopa aglotroinong Twv TTANPOPo-
pIWV, TTOU BIAKIVOUCE £VOG MIKPOUTTOAO-
ylotG. [vwpifovtag TIg ouvnBICPEvES
TIHEG TWV oNUATWY €vOG aloBNTAPA, ATAV
TTOAU €UKOAO VO €vnUEPWVEI TOV 0dNyo
6Tl 0 aIoBnTAPAg auTdg divel TWPA ATU-
VABIOTEG TINEG ONUATWY, YEYOVOG, TTOU
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onuaivel utrapén PBAGRns. H véa Tdon,
TIOU ETTIKPATEI ONPEPA PETALU TWV KATA-
OKEUOOTWY QUTOKIVATWY, €ival va yivel n
auTodIdyvwaon PEPOG Kal OTOXOG TNG ap-
XIKAG oXediaong TOU AUTOKIVATOU KOl vd
KN peivel amAR aglotroinon Twv TTAnpog@o-
pPIWYV, TTOU CUAAEYOVTaI Yia AEITOUPYIKOUG
OKOTTOUG TwV S10QOPWY CUCGTNUATWY TOU
QUTOKIVATOU.

8. 1. Eidn ouvotnudtwv
autodidyvwong

8.1.1. M£€60d01 auTodiIdyvwong

ATTO Ta TTPWTA OTAdIA KOTACOKEUAS TWV
QUTOKIVATWY avamTixbnkav péBodol OI-
dayvwong BAaBwv, dnAadry TpdTTOI TTOU
QATTOKAAUTITOUV TIG aANBIVEG QITiEG KAl TIG
mNYéS Twv BAaBwyv. O1 yéBodor atTAng
d1dyvwaong xpnoiyoTrololv TIG odnyieg
d1dyvwaong TOU KATOOKEUAOTH), &nAadn
MIO OUYKEKPIPEVN OEIpd 0dnyIwV €AEy-
xou. O1 éAeyxol auToi yivovtal cuvABwg



atd TN OTIyuR, TTOU €P@AVICETAl KATTOIO
oupTITwPa BAGRNG (11.X. B6pUBog, diap-
por], utrepBépuavan). 'ETol éxouv Kupiwg
BePATTEUTIKO XOPOKTAPA, av KAl TTOAAEG
POPEG yivovTal Kal TTPOANTITIKA, avaAoya
ME TNV pTTEIPia TOU 0BNYOU KAl TOU TEXVI-
KoU EVOG OUVEPYEIOU AUTOKIVATWV.

O mapadooiakdg autdg TPOTTOG dIAyvVw-
ong BAaBwv xpnoiyoTrolei wg epyalcia
eNéyXou TO TTOAUMETPO, TOV TTaAUOYPd-
(O, TOV avaAUTH yia Ta Kauoaépia, Bep-
MOUETPA KOl TTIECOPETPA OlaPOpwY TU-
TTwV aAAG kal €va TTARBOG opydvwy Kal
OUOCKEUWYV HETPNOEWY Kal €AEYXOU, TTOU
yvwpioape avaAuTIKG O€ TTponyoupEvn
evotnTa. Nedtepol BeATiwpévol TpoTION
atrAnG d1Ayvwaong XPNOIKJOTIOIoUV EIBIKEG
OUOKEUEG €€000U ONUATWY YIa TIG GUVOE-
OEIG TWV OPYAVWYV PETPNONG KAl KATAAAN-
Aeg BIBAIOBAKEG Pe TTOAAG TTapadeiypata
ONMATWY Kal KUJATOPOPPWY ££6D0U YIa
TN oUYKPION TWV TINWY TWV JETPOUPEVWV
MeEYEBWV.

H epapuoyr Twv PIKPOUTTOAOYIOTWY OTOV
€AEYXO TWV CUCTANATWY TOU QUTOKIVATOU

Ixnpo 8.1: H amokaAuyn twv BAa-—
BdV TOU aUTOKLVATOU ad TO OU—
otnua autod L Ayvwong.

Juorniuara aurodidyvwons

¢dwoe véa diaoTtaon oTig Yebddoug dia-
yvwong BAaBwyv. 210 pIKpoUTTOAOYIOTH
OUYKEVTPWVOVTAl Kal OIaKIVOUVTal OAEG
0l A&ITOUPYIKEG TTANPOPOpPIEG aTTO TOUG
aiobntpeg Kal Toug evepyotroinTég. H
aglotroinan Twv TTANPOPOPIWV AUTWYV O€
OUVOUOOMPO PE TIG duvaTdTNTEG TOU MI-
KPOUTTOAOYIOTH €iXav w¢ aTTOTEAEOUA TNV
avaTITuén TwvV OUCTNUATWY auTodId-
yvwong, dnAadr cuoTnudtwy TTOU aTTo-
KOAUTTTOUV QuTOpaTa TIG QITIEG Kal TINYEG
Twv BAaBwyv, OTTWG QaiveTal GTO OXANA
8.1, xwpig va 1ponynBei diayvwaoTIKOG
ENeyX0G aTTO KATTOIOV TEXVIKO.

Ymdpxouv Tpia Baaikd €idn cuoTAUATWY
auTtodIdyvwaong, Ta oTToia ava@épovtal
TTAPAKATW, CUPPWVO PE TN XPOVOAOYIKN
oeIpd avaTTugnG Kal EQAPUOYAG TOUG. 2€
KGBe OpwWG TEPITTTWON N CWOTA XpPNAon
OTTOIOUBATTIOTE CUCTAMATOG TTPOUTTOBETEI
TN MEAETN Twv 0dNyIWV TOU KATOOKEUA-
OTA TOU.

e JUCTAMATA AUTOdIAYVWONG TWV KATO-

OKEUAOTWY QUTOKIVATWYV
Ta 1o 1ToAA& auTokivnTa eival €@odia-
OMéVa JE ECWTEPIKA OUCTAUOTA AUTOOI-
dyvwong Twv KOTaOKEUOoTwY Toug. Ol
KOTAOKEUAOTEG  QUTOKIVATWY  OUVEPYQ-
CovTal pe peydAeg ETaipeieg KOTAOKEUNG
NAEKTPOVIKOU UAIKOU Kol AOYIOMIKOU Kal
KOTAOKEUAZOUV OTTOKAEIOTIKA OUCTHO-
Ta auTtodIdyvwong yia SIAPOPES OPADES
MOVTEAWV QUTOKIVATWY. AUTO TTPOPAVIG
yivetal yia va diatnpoulv Tov €AeyX0 TNG
ETMOKEUAG PBAABWY TwWV  AUTOKIVATWYV
TOUG.

‘Eva 1é1010 OUOTNPO  auTodIAyvVWOnNg,

OTTWG @aiveTal kal oto oxAua 8.2, ou-
vodeletal TTavra amd  €10IKr) Kovooha
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Ixfua 8.2: E15LKI) KOVOOAX €A€y-—
Xou o€ oUoTnuAa aUuTtod L AYyVWwong
KATAOKEUXOTH QUTOKIVOTWV. Me 1N
Bonbeita autoU TOU OQpPWTH £lvotl
Suvath n €OLKOLVOVIO UEe TO UL-—
KPOUMOAOY LOTI) TOU QUTOKIVNTOU.

eAéyXou, TTOU ouvdéeTal OTH Qioa auTo-
d1dyvwaong he KatdAANAn kaAwdiwaon. Mg
TN BonBeia Tou AoyIoUIKOU, TTOU €XEI dNUI-
oupynOsi yia Tn cuyKekpIpévn opdda po-
VTEAWV OUTOKIVATWYV, UTTOPEI O TEXVIKOG
va AgIToupynoel To oUoTnUa auTodIAyVW-
ONG Kal va atroKaAUWel TIG TTANPOPOPIES
BAaBwyv, TOU Bpiokovtal ATTOBNKEUUE-
VEG OTN WVAMUN Tou pikpoUTtroAoyioTh. Ta
ouoTAMOTa auTd €ival KAaTdAAnAa povo
yla €EouaiodoTnuéva  guvepyeia, TToU
aoxohouvTal pe dlayvwaoelg BAaBwv ou-
YKEKPIUEVWY HOVTEAWV KAl £XOUV TOUG
MUOTIKOUG KwdIKOUG TTpéofaong yia 1o
AOYIOUIKO QUTWV TWV CUCTNUATWY AUTO-
d1dyvwaong.

e JuoTAuaTa auTOdIAYVWONG  YEVIKAG
xpnong (universal)

Ta cuoTAPaTa autd avaTTuxenkav aTmo

TNV avAaykn €EUTTNEETNONG TTEAATWY HE

OI0QOPETIKA JOVTEAD QUTOKIVATWYV OTTO TO

idlo ouvepyeio o€ PIKPEG TTOAEIG 1] aTTO-

Hokpeg TTEPIOXEG. MOAAEG 1IBIWTIKEG ETaI-
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peieg €xouv avatTlgel oUOTAPATA AUTO-
d1dyvwong YevikAg Xpnong (universal)
ME TN CUVEPYOOIa TWV KATOOKEUAOTWY
QUTOKIVATWY. Ta CUCTAUATA QUTA €XOUV
TN duvaToTNTa va KAAUWOUV TauTOXpOova
TTOANG  O1aQOPETIKA CUCTAPATA AUTODI-
dyvwaong KATAOOKEUAOTWY QUTOKIVATWY,
TOUAGYIOTOV OO0V a@popd OTIC BACIKES
YEVIKEG BAABEG TwV OUYXPOVWY AUTOKI-
VATWV.

‘Eva 1é1010 0UOTnuA, OTTWG QUTO TTOU

Qaivetal oto oxAua 8.3, utropei va Acl-
TOUPYNAOEI €iTE QUTOVOUQ, £QOCOV OUVOE-
B¢ei oTn @ica autodIdyvwaong Tou AUTOKI-
VATOU HE TNV KATAAANAN yIa TO POVTEAO
KaAwdiwan, €ite diauéoou BIKTUOU nAe-
KTPOVIKWYV UTToAoyioTwy. Ta dedouéva
TWV OUCTNUATWY AUTWV AVAVEWVOVTAI

Zxfiua 8.3: JUotnua autodidyvw-—
ong yevikng xpnong (universal).
Je éva TéTOLO OUOTNUA HIOPE( va
Bpetl kavelg SLdpopa €(6n oxedi-

WV TOU QUTOKLVATOU (NAE€KTOLKA,

NAEKTPOVIKE) , YVWOTA UIXOXOVTX

npoBAnuata Kol GAAEQ XpHoLueg
nAnpoeopieg, TILG omoleg HUAALOTH
umopel Kol VA EKTUOOOE L.



ME TNV €UBUVN TWV KATAOKEUAOTWY TOUG,
EVW TTPOOTIBeVTal SIAPKWGS Kal TTANPOPO-
pieg yIa vEOTEPA JOVTEAA QUTOKIVATWV.

e JuoTAuaTta autodidyvwaong yia Toug
puTtToug (TUuTTou OBD)

H evapudvion Twv KATAOKEUAOTWY auTo-
KIVATWV PE TIG AJEPIKAVIKES Kal EupwTTa-
TkéG TTpdTUTTEG 00NYieg OBD Il kot EOBD
avTioTOIXa, TTOU aQOopPOUV OTNV TTAPOKO-
AouBnon Twv PUTTWV TTOU EKTTEUTTOUV TA
auTokivnTa, €xouv odnyhoel oTnv avd-
TTUEN TWV CUCTNPATWY aUTOdIAYVWONG
yla Toug putroug TUtTou OBD (On Board
Diagnosis).

‘Eva 1€1010 0UOTNUA auTodIdyVWONG yia
10 Eupwtraikd mpdétutto EOBD @aivetal
o710 oxfpa 8.4. To ouoTnuUa AUTO KAAU-
TITel TTAvw o1Td 15 KAaTaokeuaoTEG Eupw-
TTOTKWY HOVTEAWV.

Ixnpo 8.4: KovooAa autodldyvwong
yia toug puUrnoug tou Eupwnoalkou
npotvunou EOBD.

Juorniuara aurodidyvwons

Ta cuoTApaTa autodidyvwong yia Toug
pUTTOUG BEV UCTEPOUV TTOAU aTTd Ta Ye-
VIKA ouoThAPoTa autodidyvwaong, agou
Tapd Tnv €&eIdiKEUOT) TOUG OTOV €AeyXO
TwV PUTTWV €xouv dlEupUvel To TTEdIO TwV
EAEYXWV TOUG Kal KOAUTTTOUV OAuEPaA
TO MEYOAUTEPO PEPOG TWV AEITOUPYIKWV
OuUOTNNATWY TOou OUYXPOVOU QUTOKIVA-
TOU, OTTWG: T CUCTAUATA €yXuong Kal
avAa@AEENG Tou Kauaigou peiypartog, To
oUoTNUO €AEYXOU TWV KAUCOEPIWVY, TO
ovotnua ABS, Toug agpdOOKOUG, EVW
EKTEAOUV €AEYXOUG OTO YIKPOUTTOAOYIOTH),
TOUG aIo0ONTAPEG KAl TOUG EVEPYOTTOINTEG.

8.1.2. MAEOVEKTAPATA KAl
HE€AAOV TNG auTodIayvwong

H au&avopevn xpAon Twv ouoTnuaTwy
auTtodIdyvwaong o@eileTal ota TEPAOTIA
TTAEOVEKTAMATA, TTOU BivOouv Ta CUCTHUA-
TA QUTA OTOUG TEXVIKOUG TWV CUVEPYEIWV
QUTOKIVITWV.

Mepika amdé ta mAsovekTiuara aurd

givai:

e Apeon kal akpiBAg didyvwaon oTTAwY,
aAAG kal coBapwv BAaBwWv.

e AleEaywyr] TTPOANTITIKWV EAEYXWV O€
OUCTAMATO TOU QUTOKIVITOU.

e [lapoxr TTANPo@opIWYV BIAPECOU EpW-
TAOEWV PE PJEVOU BIOAOYWYV yia oxEDIa
Kal odnyieg, TToU OXeTiCovTal PE TNV
atrokatdoTaon piog BAGBNG.

e AuvatdéTnTa €mMIKOIVWVIAG PE PEYAAa
dikTua TTANpo@opIwv Kal Bdacelg dedo-
MéVwYV yia BAABeg, TTou £xouv diapkn
evnuépwon.

e Auvatétnta TIPOCWPIVHG OTTOKATA-
oTaong BAABRNG PEXPI TO GuveEPYEiO.

e Auvatétnta pubuicewv o€ TTOANG ou-
OTAMOTA TOU QUTOKIVATOU.
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e EKTUTTWON HIOG avag@opdg eAEéyxou
TOU QUTOKIVATOU.

H agloAdynon Twv TTAEOVEKTNUATWY TNG
auTodIdyvwaong 0To oUyXPOoVvOo auToKivn-
TO £X€1 0ONYAOEI TOUG KATAOKEUAOTEG AU-
TOKIVATWY OTN OKEWN VA EVOWNATWOOUV
Ta cuOoTAUATa auTodIAyvwaong oTa apyl-
K& oT1ddla Tng oxediaong evog AUTOKIVH-
Tou. AUuTG onuaivel 0TI GTO AUECO PEAAOV
6Aa Ta cuoTAuata autodidyvwong Ba
yivouv TT10 TTOAUTTAOKG, a@oU Ba TTpooTE-
BouUv véol aiIoBNTAPEG Kal EVEPYOTTOINTEG,
QTTOKAEIOTIKA yia Tn AEITOUpyia TG auTo-
d1dyvwong.

Ta mAsovekTiuara tng védag yevidag ou-

OTNUATWYV yia tnv aurodidyvwon BAa-

Bwyv mou 6a mpokuyel, givai:

e EyyUunon NG aog@daAegiag Tou odnyou
Kal TwV ETTIRATWV.

e ATTOQUYN KATAOTPOPWY GE€ CUCTAHATA
TOU QUTOKIVATOU €€aiTiag BAaBwv.

e Eyyunon Ttng Acimoupyiog TOu auTo-
KIVIITOU PEXPI TO KOVTIVO OuveEpPYEio
ETTIOKEUWV KaI ATTOQUYT TNG TTARPOUG
QKIVNTOTTIOINGTG TOU GTO OpdO.

8. 2. Aeitoupyia
TwV ouotnudtwv
autodidyvwong

8.2.1. AmokwdikKomoinon
BAaBwyv auTodiayvwong

‘Eva oloTtnua autodidyvwong PE WIKPO-

UTToAOYIOTH €ival oxeDIAOUEVO VA ETTO-
TITEVEl TO ONPOTO €10600U Kal €600V
atd Kal TTPOG TOUug a1oONTAPES Kal TOUG
EVEPYOTTOINTEG KAl va ATToONnKeUEl OTN
MVAUN kK&Be OSucAeciToupyia TTOU  EvTo-
TideTan, PE TN pop®en Kwdika BAABRNG.
To TANB0OG Kal N onuacia Twv KWdiKwvV
BAGBNG dla@épouv aTTO KATAOKEUAOTH
0€ KATOOKEUAOTN Kal TTEPIypAQovTal O€

MINAKAZXZ 8.1 : AIATNQXZTIKOZ INMNINAKAZX
KQAIKQN BAABQN
KQAIKOZ —
BAABHS >XETIZOMENO E=ZAPTHMA KAI ZYMINTQMA BAABHX
13 AVOIKTO KUKAWUQ aiobnTripa o&uyovou
14 XapnAni 1édon aicOnthpa Beppokpaaciag
18 AoToXia OUCTAPATOG AICONTHPA KTUTTHUATOG
19 AavBaouévo orua aiobnthipa TaxuTnTag OTPOPWV
25 XapnAn tédon oTig BaARideG WeKAGUOU KAUGIUOU
34 XapnAni 1édon aicOnthpa atréAuTnG TTiEang
44 Avixveuon TTOAU @TwYOoU PEIYUATOG
49 MeydAn utrépTacn oTn YIratapia
51 AcoToxia eyypaens BAGRNG otn pvrun KAM
75 XaunAn Tédon oTov £€AeyX0 POTTAG TOU KIVATAPQ
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€101KOUG BIayVWOTIKOUG TTIVAKEG KWOIKWV
BAaBwyv, O6TTWG @aiveTal oTo TTAPAdEIYUA
TOU TTivaka 8.1.

O kwdikag piag BAGRNS eivar ouvAbwg
€vag Povowneiog n dIYneiog aplBuog.
Me tnv ad&énon Tou apiBuou BAaBwv,
TTou oupTTEpIAauBavovTal o€ éva ouaTn-
pa autodidyvwang, ol apiBuoi Kwdikwyv
BAaBwv ptTopei va gival Kal TETpaWR@Iol.
‘Evag KWwOIKOG OTTOTEAE pIo cup@wvia
TapdoTaong MiIog METABANTAG. MNa tnv
aQvayvwpelIon Kal €punveia Tou KWOIKa
piag BAGBNG KABe KATAOKEUAOTAG XPN-
olgoTroleil pia 1I81aitepn diadikaacia, TTou
AéyeTal atrokwdikotroinon BAGBNg Tou
OUCTHAMOTOG autodidyvwong Kail yiveral

ME Ta €ENG BrAuarTa:

BrApa 10: Evnuépwon Tou odnyou
yia Tnv kartaypaen BAdBnNG.

MOAIg yivel avixveuon KAtmolag SUOAEl-
Toupyiag, o pikpoUTToAoyIoTAG Ba Kata-
ypawel otn pvAun KAM évav apiBud BAG-
BNng, oclupewva TTAvTa Pe To dIOYVWOTIKO
TTivaka Kwikwv BAaBwv.

Tautéxpova Ba avayel oTo TAUTTAO TWV
OpYyAvwy JIa TTPOEIBOTTOINTIKA AuXvia pe
v €vdeign CHECK ENGINE, dnAadn:
va eAEYEEIC TOV KIVNTHPA, OTTWG @aiveTal
Kal aTo oxAua 8.5. H Auxvia auth avapel
BéBala og KGBE ekkivnan yia va EEpoupe
OTI OeV £XEI KAET KAl AUETWS PETA GRNVEL.
MapdAAnAa, o pikpoUTroAoyIoTAG Ba xpn-
OIJOTIOIEI KATTOIEG TIHEG ONUATWY ATTO HIA
TTPOYPANMPOTIOPEVN VN VIO VO NV OKI-
vNnTOTToINBEi TO AuTOKivNTO.

Brijua 20: Evepyotroinon Tou cuoThH-
HaTOG AUTOSIAYVWONG.

Orav Ba avayel n TTpoeIdoTToINTIK Au-
xvia CHECK ENGINE, o 0dnydg Trpétel
va KaTeUBUVBEI 0TO TTANCIECTEPO OUVEpP-
yeio. Exei o TexvIKOG Ba evepyoTroioel To

Juorniuara aurodidyvwons

Zxnpo 8.5: Ilpoe1domoinT LK AU-
Xxvia yvia xataypaen BAaBnc (CHECK
ENGINE) .

ouoTnua  autodIdyvwong, TIPOKEINEVOU

va atmokoAUWel Tov Kwdika TG BAARNG

TTOU €XEI KATAYPOPEI.

H evepyotroinon Tou OUCTAUATOG QUTO-

O1dyvwaong yivetal cuvnbwg Pe Evav atmo

TOUG TTAPAKATW TPATTOUG, avAAoya UE TovV

KOTOOKEUAOTH.

e Me ammAf BpaxukUKAWGN KATTOIWYV
ETTAQWV TNG @icag auTtodidyvwong,
OTTWG QaiveTal OTO TTAPAKATW OXAUaA
8.6.

e Me yeiwon kdTrolag eTTAQAG TNG Picag
auTtodidyvwaong.

e Me atmmAfl BpaxukUKAWGN KATTOIWYV
ETTAPWV TOU PEAE EKKiVNONG.

e Me oUvdeon Tou €I0IKOU QVAYVWOTN
Kwoikwyv (code reader) atreubeiag otn
pica autodIdyvwaong.
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Ixfua 8.6: Evepyomolnon tou OU-
oTNuaTOg aUuTodLAyvwong ue Bpo-
XUKUKAWON €maeov tng @loag oau-—

todLayvwong. H Agittoupyla 1ng
EUPAVLONG TWV KWO KWV yLa avdi-—
vvwon 6o apxiocet ueta andé 1 - 2
AenITd.

BApa 30: Avdyvwon Tou Kwdika BAd-

Bng.

MOAIg evepyotroinBei 10 oUoTNPO TNG

auTodIdyvwaong €u@avifovtal Ol KWOIKEG

BAGBNG, TTou £€xouVv aTTOBNKEUTEI OTN V-

pun KAM. YTrapyouv dUO TEXVIKEG YIa TV

avayvwaon Twv KwiIKWV BAaBwv. AuTég

givar:

* N pEBODOG TV AVOAAUTIWY, TTOU gival
Kal N TToAaIdTEPN, oxnuartifer Ta yneia

ToU KWOIKa BAAPBNG pE QwTEIVEG ava-
AapTtrég (avaBoofnaoipaTa), TTou £Xouv
KAatdAAnAn didpkeia, 6TTwg Oeixvel To
oxAua 8.7. ZuvAbwg avaBoofrvel
n TpogidotroinTikp Auxvia CHECK
ENGINE padi ye pia eEwtepikn owro-
ekméuTTouca diodo (LED) Tou pikpoU-
TTOAOYIOTH.

e n péBodog TnG atreuBeiag avayvwong,
TTOU €ival vedTeEPN, OXNPOTICEI TOV KW-
OIka TG BAAPNG atreubeiog TTAvw o€
Mia 086vn (display) evog avayvwaoTn
KWwOIiKwV, OTTWG auTtdg TToU QaiveTal
OTO OXNua 8.7.

BRApa 40: Epunveia Tou KWdika BAG-
Bng

Metd TNV avayvwaon Tou kKwodika BAGRNG
yivetal n epunveia Tou ye Tn BonRBeia Tou
OlayvwaoTiKoU Trivaka Kwoikwv BAaBwv
TOU KOTAOKEUAOTH. Av avayvwaoTei yia
Tapadelypa o Kwdikag BAARNg 14, autd
onuaivel 61l 0 aIoBNTAPAg Beppokpaaiag
divel oApa xaunAng taong (.x. 0.2 V),
TTAvToTE CUMQWVa JE Tov TTivaka 8.1. To
MN Kavovikd autd ornua ogeileTal mba-
VOV 0€ BIaKOTT ) BPaXUKUKAWGH TOU KU-
KAWUATOG TOU aiodnTrpa.

100101

[ 10+10 + 1 +1+1+1+1

MapdoTtaon Tou Kwdika BAGRNG: 25

AvayvwoTtng Kwdikwv

Zxfua 8.7: AvAyvwon T1oU KOOLKA LBAGBNG ue TLG HeOOOOUG TWV QWTELVOV
avaAounov Kol tng amevbelac avdyvwong o€ obovn. Stnv mpwtn péGodo TO
UEYAAUTEPO XPOV LKA Qvauua tng Auxviog (m.x.0.6 sec) ouuBoAilet 1i¢
oekadeg, €vd ol povadeg oUuBOAllovTal HE TO ULKPOTEPO XPOVIKA AVOUUX
ng Auxviog (m.x.0.3 sec). MetalU OUO AVOUUATWV UNXPYXOUV OLACOTNUHAT
avauovng (m.x. 0.9 sec), oémou n Auxvia moapauével ofnoin.
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8.2.2. AmokardorTaon Kal
pNdeviouoc BAaBwyv

H epunveia evog kwdika BAGRNG aTtrore-
Aei TNV apxnA TG dpAaNg evOg TEXVIKOU, O
OTTOI0G TTPETTEl TWPA VA EVTOTTIOEI KAl VA
QATTOKATAOTAOElI TN CUYKEKPIKMEVN BAGRN.
2Tn AETTTA QUTHA €pyaaia YTTopEi va xpnaol-
poTtroIRoEl wg TTOAUTIMO BonB6 Tou Kail TV
KOVOOAO €AEyXOU | OUOKEUN OAPWONG.
H ouokeur autr €MITPETTEI OTOV TEXVIKO
va £p0gl g€ ETTIKOIVWVIA PE TN JVAUN TOU
MIKpoUTTOAOYIOTH Kal va diaBdoel atrobn-
KEUPEVESG TTANPOYOPIEG e TEIPIaKG dEDO-
péva, dnAadn didgopeg TINEG TTou Ba ep-
@avioToUv TN oeIpd N Jia JETA TNV GAAN.
O1 capwtég ouvdéovTal PE TO HIKPOU-
TTOAOYIOTH HEOW €IOIKWYV KAAWDIWTEWY,
OTTWG deixvel To oxrua 8.8.

Metd Tnv atmokardoTtaon NG BAGRNG ako-
AouBei 0 pndeviopdg TNG yia va diaoca-
AiaTei om0 kKwdikag BAGRNG dev Ba Ta-
papeivel atToBnNKEUPEVOG OTN PVAMN, YETA

Juorniuara aurodidyvwons

TIG €MIOIOPOWOEIG TTOU £yIvav. TNV TTEPI-
TTwon auth 1o €idog NG pvAung (KAM)
TTPOPAVWIG ETTIOEXETAI PNOEVIOUO.

H diadikaoia rou undsviouou BAaBng
uTTOpPEi va yivel pe évav amo Toug £§RS
TPOTTOUG:

e QTTOMAKPUVON TNG TNKOHUEVNS ac@a-
A€l0g Tou MIKPOUTTOAOYIOTH yIa XpOvo
TouAdxioTtov 10 sec,

e 0I1a00XIKO QVOIYOKAEIOINO TOu dIaKO-
TN ava@Aegng yia 20 -25 gopég,

e JIOKOTT TNG TpoPodoaiag (atTrooUvde-
on éAou ptratapiag) yia 10 sec,

e AAANOG TPOTTIOG, TTOU TTPOTEIVETAI OTTO
TOV KOTAOKEUAOTH.

O undevioudg BAaBwv pe atroouvdeon
TOU TTOAOU TNG PTTaTAPIag KAAS gival va
ATTOQPEUYETAI, YIOTI TIPOKAAEI ATTOCUVTOVI-
OMO TTOAWYV CUOKEUWYV, OTTWG TO YnoI-
aKO POAGI, TO padIdYWVO, Ta CUCTHUATA
OUVOYEPHWV K.ATT.

Ixfiua 8.8: KoAwdiwoelg oUVOEONGC COPWTOV ME TO ULKPOUIOAOYLOTH.
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8.2.3. Odnyigg xpRong yia 1o
oUOTNHO AUTOBIdYyVWonNg

MNa TN xprion evog ouoTAPATOG AUTOdIA-
YVWONG KaAo gival va €XoUE uTTown Pag
TIG TTAPOKATW 0dNYieG:

* [lot€ dev emixeipoupe Tn dieEaywyr) oi-
QAyVWOTIKAG A&Imoupyiag yia pia BAGRN
TTOU €€l Kataypagei, av 0gv ocupfou-
Aeutoupe TIg diadikaaoieg ) Ta Brpara
AEITOUPYIOG yIa TO CUYKEKPIPMEVO OU-
oTNUa autodIdyvwaong.

e H avayvwon Twv kwdikwv PBAARNG
TIPETTEI VO TTPONYEITal aTTd KABE GAAN
eméuBacn Kal Kupiwg atmd TNV ato-
ouvdeon Tou TTOAoU Tng PtTartapiag. H
avayvwaon Twv Kwdikwv YiveTal ue Tov
KivnTApa oBnaTo.

« [ia va yivel n kataypagr) evog a@AaA-
jaTog amd To HIkpoUTroAoyioThy Ba
TTPETTEI TO OPAAUA QUTO VA EPPAVIOTEI
TTOAEG QOopéG O€ pia dedopEvn Xpovi-
KA TTepiodo. AuTd aTTOKAEiEl TNV KaTa-
YPOQr] TUXAiWV TOAAUATWV.

e Av éva TpOBRANPa egpgaviCeTal Katd
OlOCTHAPATA KAl N TTPOEIBOTTOINTIKA Au-
xvia avaBoofrivel, o kwdIkag BAARNG
Ba TTapayeivel aTTOONKEUPEVOG.

e XTNV TEPITITWON TTOAAATTAWYV BAaBWv,
KATAYPAPOVTal TTEPICOOTEPOI TOU €VOG
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KWOIKeS. Katd T0 Bripa TNG avdayvwong
TWV KWOIKwV BAABNG, o1 KWOIKES auToi
epoavidovralr otnv £€€000 oelplakd (Pe
d1adoxIkn o€ipd).

Av pia BAGBN &ev dnuioupyei Gueco N
ooBapd TpoéRANPa Asitoupyiag, ouvi-
Bwg KaTaypAaPEeTal XWPIS va avayel n
TTPOEIBOTTOINTIKA AuXvia.

Metd Tnv oAokAfpwaon Tng dladikaoiag
NG TTPWTNG AVAYVWONG TWV KWAIKWV
TTOU €XOUV KOaTaypa®ei, n e€ueavion
Twv idlIwv KwdiKwv gival mlavov va
ETTAVOAOUBAVETAI APKETEG POPES YIA
empBepaiwan.

H epgavion evog kwdika BAGRNG, TTou
OEV AVAPEPETAI OTOUG TTIVOKES TWV KW-
Oikwv BAaBwv TOU CUCTAPOTOG QUTO-
d1dyvwong onuaivel mavr) BAGBN Tou
idlou TOu PIKPOUTTOAOYIOTH.

MeTd TNV attokaTdoTaoN Kal TO uNdEVI-
Oouo piag BAGRNG eivanr duvatod va yivel
¢Neyxog NG €MoKeUng TNG BAGRNG. H
QOKIUA auTh yiveTal Pe TIG idIEG TUV-
BnKeg, TTou eu@avioTnke n PAARN kai
Aéyetan e€opoiwan BAAGBNG. ZTnv TTePi-
TITWON AUTA O KIVNTAPOG gival o€ Ael-
Toupyia, epdOoOV auTod €ival aTmapairn-
T0. H emiTUXia TNG ETTIOKEUNG KPiveTal
atré Tnv emmaveu@avion i 6xl Tou idlou
KWOIKa BA&BNG, TTOU €ixe eu@avioTEi
01O GUOTNUA auTOdIAYVWONG.



Juorniuara aurodidyvwons

NEPIAHWYH ENOTHTAZ 8

ENOTHTA

e H avamtuén Twv olyxpovwy CUCTNPATWY auTodId-
YVwong oTa oxAuata oQeiAeTal oTnV eKPETAAAEUON
Twv OUVATOTATWY TOoUu HIKpoUTtToAoyloTh. Ta ouoTh-
JaTa auTtd atraitouv BERala KATToIoug oUVBETOUG XEI-
PIOUOUG YIa VO OAOKANPWOOUV TN AEIToupyia Toug.
2APepa dlakpivovTal TPEIG KATNYOPiEg oUCTNUATWY AUTOBIAYVWONG: TA ATTOKAEIOTI-
K@ OuoTAPOTO QuTOdIAYVWONG TWV KATAOKEUAOTWY, TTOU OQOPOUV OE OPICHEVEG
OMAdEG HOVTEAWY, TA CUCTAMATA AUTOBIAYVWONG YEVIKAG XPrONG, TTOU a@OpouV C€
OMAdEG KATAOKEUAOTWY Kal TEAOG TO CUCTHPATA auTodIdyvwaong yia pUTToug TUTTOU
OBD, 10U Teivouv va yeVIKEUTOUV, YIaTi £X0UV TTOAAG KOIVA onueia ava@opdg, e€al-
TioG TNG EVOPUOVIONG Toug e DIEBVEIG TTPOTUTTEG 0ONYiEG.
Ta ouoTtrpaTa auTodIdyvwong TTPOCPEPOUV TEPACTIEG dUVATATNTEG OTOV TOPEA TNG
d1dyvwaong BAABwyv Kal Xapn oTa TTAEOVEKTAPATA TOUG EVOWUATWVOVTAI OAO Kal O€
peyaAUTepa TTOOOOTA 0TN SladIKAoia TNG ApXIKAG oXediaong evOG QUTOKIVATOU.
H diadikacia yia Tnv atrokwdIKoTroinan piag BAARNG o€ €va ouoTnua autodidyvw-
ong yivetal cuvAbwg o€ TEooEPa PrPATA: EVvNUEPWAN Tou 0dnyoU yia TNV KATaypa®n
NG BAGRNG, evepyoTToinon TOU CUCTANATOG auTodIdyvwaong, avayvwan Tou KWaIKa
BAGBNG Kal epunveia Tou Pe TN BorBela dIayVWOTIKWV TTIVAKWY KWOIKWV BAABWV.
MeTtd Tov evrommiopo TnG BAAGRNG yiveTal n ammokatdoTacn TG Kal 0 uNdEVIOPOS TNG
BAGBNG atrd TN PvAUN TOU PIKPOUTTOAOYIOTH.
O ouUyxpovog TeXVIKOG TTPETTEl va gival BaBU¢ yvwaoTnG TOU CUCTHPATOS auTodId-
yVwong Kal Twv odnylwyv Xprong Tou, TTpIV ETTIXEIPACEI va KAVEl éva dIayvwoTIKO
€Neyxo Pe To ouoTnua autodidyvwong. O povadikog TPOTTOG AVTIMETWTTIONG AUTAG
NG TEXVOAOYIKAG TTPOKANONG €ival N owoTh eKTTaidEUCn TWV TEXVIKWY Ot Béuara
auTtodidyvwaong BAaBwv.
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10.
1.

12.

13.

14.

15.

EPQTHZEIZ ENOTHTAZ 8

1. Moia gival n Bacikr d1a@opd evOg CUCTAPATOG auTodIAyvVwWaong,
av TO OUykpivoupe pe TO TTapadooiokd cuoTnua didyvwong
BAaBwyv;
2. Narti o yIKPOUTTOAOYIOTAG TOU QUTOKIVATOU €ival n Bdon yia Tnv
avamTu¢n Twv oUyXpovwyv CUCTNUATWY auTodidyvwaong;
MNaTi oI KATOOKEUOOTEG QUTOKIVATWY KATAOKEUAZOUV aTTOKAEIOTIKA BIKA TOUG OU-
oTAMaTa auTodIAYVWONG Kal gV TTPOTIMOUV TNV avamTuén evog kolvou O1eBvoug
TTAQICIOU CUOTHPATOG AUTOBIAYVWONG;
Molo oKOoTTd €EUTTNPETEI N AVATITUEN YEVIKWY OUCKEUWV autodIdyvwong yia BAG-
Beg o€ opadeg DIAPOPETIKWY HOVTEAWV QUTOKIVATWY;
lMolog gival 0 KOpPOG EvOG CUATHHATOG AUTOdIAYVWONG yia putroug TUTTou OBD Kal
TTOCQ TETOIA CUCTHUATA AvOTITUCCOVTAl CAUEPQ;
Na ava@EpeTe TPIA TTAEOVEKTAPOTA TWV CUOTNUATWY autodidyvwong, TTou dev
UTTPXaV OTa CUPBATIKG cuaThpaTta didyvwong BAaBwv.
Mola gival n EAAOVTIKA TAON YIO TA CUCTHAPOTA AUTOdIAYVWONG;
Ti gival 0 d1ayvwOoTIKOG TTiVaKAG Kwdikwv BAaBwWYV Kal yioTi dIagEPEl aTrd KATAOKEU-
Q0T O€ KOTAOKEUQOTH QUTOKIVATWY;
Me TTOI0V TPOTTO EVNUEPWVETAI O 0ONYOG TOU OXNUATOG YIO TO YEYOVOS ThG KATO-
YPa®AG piag BAGBNG atrd To cUaTNPa auTodIAYVWOng;
Me tTo10UG TPATTOUG EVEPYOTTOIEITAI £va CUCTNUA AUTOdIAYVWONG;
Mola pébodog avayvwong Tou KWoIka BAGRNG XPNOIKOTTOINONKE KUpPiwg KaTd TNV
TTEPACUEVN TTEVTAETIA,
Eivar duvatov va kataypa@ei pia BAGBN oto oloTnua autodidyvwaong Xwpig va
evnNUEPWOEi 0 0dNydG ToU OXAMATOG aTTO TNV TTPOEIOOTTOINTIKA Auxvia, TTOU EVEPYO-
TTOIEITAI OTNV TTEPITITWON QUTH;
Mwg eival duvatdv va undevioTei évag KWAIKag BAGBNG aTTé TN YVAUN TOU PIKPOU-
TTOAOYIOTHA PETA TNV ATTOKOTACTACT] TNG;
Mari Tpétmel va amo@elyoupe Tn HEBodO TNG aTrooUvdECNG TOu TTOAOU TNG PTTOTO-
piag yia 70 undeviopd Tou KWAIKa piag BAGRNG;
Mwg yivetal n avayvwaon U0 A Kal TTEPICTOTEPWY KWdiKwY BAAGBNG, TTou €xouv
Karaypagei atro 1o idlo ouoTNPA auTOdIAYVWONG;
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HAEKTPONIKA YZTHMATA KINHTHPA

r ENI KA

9.1.
9.2.
9.3.
9.4.

ZuoTApaTa ava@Aegng

ZuoTAMATA TPOPOdOUiag

OAokAnpwpéva cuoTAPATA SlaXEiPIONG YEKAOUOU - aVAPAESNG
MeBodoAoyia eAéyxou Sidyvwong - evTomiopuog BAapwv



Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI

va:

B Avo@EpeTe KOl VO TTEPIYPAPETE TO OUYXPOVO CUCTHMOTO avAPAEENG,

TPOPOB0Tiag KAl YEKAOHUOU.

B Mepiypd@eTe TOV TPOTTO AEITOUPYIOG TOUG, T IBIAITEPA XOPAKTNPICTIKA

Kol TI§ XPAOEIG TOUG.

B Mepiypd@eTe T dopNn KAl TOV TPOTTO AEITOUPYIOG TWV CUCTNHATWY.

B Eppunveldete Kal va a§loAoyeite TIG OXETIKEG evOEielg.

B Avagépete TRV pe@odoloyia didyvwong kai Ti§ BAABEG Twv oCUCTNA-

TWV.

reviké

Ta nAekTpovikd OuoTAUATO AVAPAEENS

- oUPQwva e TNV €EEAIEN TOUG Kal TNV

€QAPUOYN TOUG OTA AUTOKIVNTA - MTTO-

poUv va kaTataxbouv OTIG TTapaKATW Ka-

TNyopieg (TUTTOUG).

e HAekTpOVIKA avA@AeEn pe TTAATIVEG Kal
TpavdioTop.

e HAekTpovIKAy avAgAegn pe yevvATPIa
TTOAMWYV ETTAYWYIKOU TUTTOU

e HAekTpoviKy avA@Aegn pe yevvATpIa
Hall

e HAekTpOVIK XWPNTIKA avAQAEEN

e HAekTpOVIKI] QvAQAEEN eAeyxOPEVN
atré nAeKTPOVIKA povada

e HAekTpovikr avagQAeén xwpig diavo-
péa (D.1.S)

e OAokAnpwpévo auatnua dlaxeipiong
WEKAOHOU - avaPAEENG

To ocUoTnua ava@Aegng okotrod £xel va

TTapdyel Kal va Siavépel oe KABe KO-

Aivdpo Tnv KAatdAAnAn Xpoviki GTIyun

éva omivlpa, o omoiog Ba TTPoKaAé-

O€l TNV aVA@PAEEN TOU pEiYUATOG.
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9. 1. Suotfipata avlgpAe-
€ng

9.1.1. HAekTpOVIKA ava@Aedn
ME MAaTiveg Kol TpaviioTop

H nAekTpovikr] avagAeén ATav amo Ta
TTPWTA NAEKTPOPNXAVIKA CUCTHHOTA TOU
QUTOKIVATOU TTOU XPNOIJOTIOINOE nAe-
KTPOVIKG eEapTApaTa OTIwG Ta Tpavdi-
aTop, BupioTop K.4.

‘ET01 N nAEKTPOVIKA avAQAEEN pE TTAATIVEG

oTnv oucdia €ival To cuupaTikd cUoTNUA
avaeAeEng, Pe Tn dia@opd OTI 0 EAEyX0G
TOU TTPWTEVUOVTOG TTNVIOU Tou TTOAAOTTAQ-
o101 yivetalr amd éva TpavlioTtop, TOU
otroiou n Baon (B) 6pwg eAéyxeTal atmo
TIG TTAaTiVEG (oXAMa 9.1).

Me Tn BonBeia Tou TTApaATTAVW OXAPATOG
enyeital TWG TTapdyeTal o OTvONRpPag
oe auté 10 cuaTtnua. OTtav kAgioouv ol
TAaTiveg, evepyotroigital n Baon (B) Tou
Tpav{ioTop Kal TOTE ETMTPETTEI TO TPAV-
Ciotop va TTEPAOEl TO AVTIOTOIXO PEUPQ
atrd 1O TTPWTEUOV TOU TTOAAOTTAQCIAOTH



HAekTpovIKG ouoThuara Kivnrnpa

.
Rs1 3 Rs2
4
4
| 15
4
5 15
L1 L2
30 7
6
1 Ilc
8
1 R1 10
B C
E
R2
9
ZUoTnua avdpAegng pe Tpaviiotop
1. Mmrarapia 6. MAariveg
2. AIakOTITNG avAPAEENG 7. EKKEVTPO
3. AvTioTaon gopriou (TrpoavTioTacn) 8. Alavopéag
4. AiakoTITNG algnong TNG TAONG KKivnong 9. Mrroudi

5. MNMoAAaTTAQCI100TAG
L1. Mpwrtevov trnvio
L2. Agutepelov Trnvio

10. TpavdioTop
R1, R2. AvTIOTAOE€IG NAEKTPOVIKOU KUKAWPATOG
Ic. PeOpa eAéyxou

Ixipa 9.1: HAekTpOVIKN QVapAeln pue mAativeg Kol

péow Tou Moptol (E) - ZuAAéktn (C).
‘Etol dnuioupyeital To aTrapaitnto da-
yvnTiké Tredio. Otav Suwg avoitouv ol
TAaTiVEG, TOTE OE dleyeipeTal N Bdon Tou
TpavlioTop Kal To TpavlioTop AciIToupyeEi
oav OIaKOTITNG, OIOKOTITOVTAG aKaplaia
TNV KUKAO®OpIia Tou peUPaTog HETOEU TOU
MopTroU - ZUuAAéKTn, dpa Kal OTO TTPW-
TeUOV. AJEoWG OTO dEUTEPEUOV TTNVIO TOU
TToAaTTAQCIaoTH TTapdyeTal uwnAni Taon
até eTaywyn.

Mapd T onuavTik PBeATiwon Tou Ou-
OTAUATOG TTOU TTPOEKUWE ATTO TOV OUV-
duaouod Twv TTAATIVWV Kal TpavlioTop, ol
TAQTiVEG GUVEXIZav va dnuioupyoUV TTpo-
BARuaTO OTN AEITOUPYiO TOU CUGTHNATOG,
KUpiwg yia dUo Adyoug.

TpavlioTop.

a) Adyw TnG palag Toug (paivopevo
adpdveiag), oTIG UPNAEG OTPOYEG KU-
piwg o1 TAativeg ouTte dAvolyav ouTe
EKAEIVAV, PE OTTOTEAECUA VO PNV PTTO-
pei va eheyxBei amOAuTa n Baon Tou
TpavdioTop.

B) Katd 1o dvolypa Kail KAEioIyo Twv TTAa-
TIVWV Adyw Snuioupyiag nAEKTpIKOU
160U (OmVOApPag), Oev EMITUYXAVE-
Tal “akapiaia” diakotrry otn Bdon Tou
Tpav{ioTOP PE OTTOTEAECUQ MIKPH TTO-
paywyn uwnAng taong.

MNa toug mapatmavw Adyoug AoITTov ol

TAQTIVEG avTIKATAOTAONKavV e AAAoOUg

pnxaviopoug, ol oTroiol ptropoucav va

eAéyxouv Tn Bdaon Ttou TpavdioTop, xwpig
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. MayvATng
. Mnvio [MAGTOG TTTEPUYIOU
. Nidkevo 6
. 'Ekkevtpo
(okavdaNioTAG)
. Mrepuyio
. MayvATng
. Huiaywyég
. Nidkevo

A OWON -

0 ~NO O,

ETTaywyikr yevvATpia

0

Taon VG

tz tz
Xpoévog t

[evvATpia Hall

Ixnpo 9.2:

Ta TPORBAANATA TWV TTAATIVWYV. AUTOi Ol
MNXaviouoi oTnv ouadia ATav YEVVATPIESG
Kal TEAIKG €TTIKpAaTnoav dUo TuTrol (oXA-
Ha 9.2).

H tdon 1Tou TTapdyeTal aTTd TIG YEVVATPI-
€G KOl 0TOUG OUO TUTTOUG, XPEIACETAl VIO
TOV €AeyXO TNG BAong Tou TpavioTop UE
NAEKTPOVIKO Opwg TpoTro. H Bdon Ttou
Tpavgiotop odnyeital atTrd pla Ta0N €iTe
™G Mop@nS (A) TUTTOU TTAAPOYEVVATPIOG
gite TG popen¢ (B) Tutrou Hall. Or yev-
VATPIEG €ival TOTTOBETNPEVEG PéCA OTO
owpa Tou dlavouéa Kal ouvhBwg xapa-
KTNPifouv Kal Tov TUTTO TNG NAEKTPOVIKAG

avA@AEENG.
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(o) TevvNToLlEC €OAYWYLKOU TUMIOU.

(B) TevvhtplLec TUIOU
Hall.

9.1.2. HAeKTPOVIK XWPENTIKNA
avapAein.

Capacitor Discharge Ignition
System) (C.D.Il

O TUTTOG QUTAOG TNG NAEKTPOVIKAG AVAPAE-
&NG xapaktnpifeTal ammd Toug Mo agIoTI-
OTOUG OKOUA Kal OTIG UWNAEG OTPOYEG
AelIToupyiog Tou KivnTHpa. XpnolgoTrol-
€iTal KUpiwg o€ KIVNTAPES UYnAwv aTral-
TAoewv. H Aeimoupyia Tou OUOTAPATOG
otnpigeTal oTn @OPTION €VOG TTUKVWTH
ME pia Taon Trepitrou 400V (oxAua 9.3).
O TTUKVWTAG eKQOPTICETAI OTO TTPWTEUOV
TNvio Tou TTOAAATTAQCIOOTA PE OXEOOV
akapiaio TpOT0 - 10 QOPES TTIO ypryopa




®AZH 1
DOpTION TTUKVWTH KOl
ammoBrikeuon evépyelag

3a D

3a: KikAwpa @épTiong
Th: GupiocTtop
D: Aiodog

atro 6Aa Ta GAAO CUCTAPATA - PE TO KAEI-
o140 evég BupioTop 1o0xU0G. To BupioTop
eAEéyxeTal ouvABwg €ite ammd TTAATIVEG,
€iTe a1Td pIa YEVVATPIO TTOAPWY ETTAYW-
YIKOU TUTTOU. ETTEI8) 0 XpdVOog @OpTIoNS
KOl EKQOPTIONG TOU TTUKVWTA eival TTépa
TTOAU PIKPOG, N uwnAr Tdon TTou TTapd-
YETQI TTapauével oTaBepr] Kal uynAn o€
6A\0 TO PACUa TWV CTPOPWV AEIToupyiag
TOU KIVQTHPA Kal &gV €TTNPEGETAI ATTO TIG
ETMIKOBIOEIG OTOUG aVA@AEKTAPES. (oXA-
Ma 9.3).

9.1.3. HAekTpOVIKN aVAa@AEEn
EAEYXOUEVN aTO NAEKTPOVIKA
povada (Eyképalo)

2TIG MEXP! TWPA NAEKTPOVIKEG QAVOQPAE-
¢eig, Ta €T pépoug peyéBN TTOU PUB-
pidav T.X. Tnv Tipotropeia (aBdvg) Tou
ommvenpa - &ite amod TIG OTPOYEG EiTE
a1rd TO QOPTIO - ATAV PNXAVIKOI PNxXavi-
opoi. (Ymipxe o diavouéag ue ta avrifa-

HAekTpovIKG ouoThuara Kivnrnpa

®AZH 2
EK@OPTION TTUKVWTH Kal
Tapaywyn upnAng Taong

3a

C: MukvwTnAg
L1: Mpwrtelov 1Tnvio TTOAAQTTAQCIAOTA
L2: Agutepelov TTnvio TTOAAQTTAQCIAOTA

Ixipa 9.3: Xwontikn oavapAeln.

Pa - QUYOKEVTPIKO aBAve, ue T @oUuoKa
urrorrieang - aBavg gopriou). O1 pnxavi-
KOI auToi unxaviouoi eixav Opwg TTeplopi-
opéveg duvaTOTNTEG AgIToupyiag Kal pub-
piong. To amoTéAecua ATav ol pubuioelg
Kal 0 EAeyX0G BACIKWY PeYEBWV TNG ava-
PAEENG va pnv ptmopouv va KaAugBoluv
0€ OAEG TIG TTEPITITWOEIG JE ATTOAUTN AKPI-
Beia.

H (oTadiokA) avrikatdotaon auTwy Twy
MNXAVIKWY PNXAVIOPWY atré  nNAEKTPO-
VIKOUG aioOnTripeg, ol otroiol “TTAnpo-
@POPOUV” PIa NAEKTPOVIKA Povada (eyke-
@aAo) Kal n oToia emmeEepyadeTal TA
elggpXOUeEVva oRuarta TUTTWV Twv a1otn-
TAPWY, Eixav wg atmmoTéAETua TNV KAAU-
TEPN PUBUION TNG avAPAEENG ae OAeG TIG
TEPITITWOEIG (OXAHA 9.4).

ZUuvRBwWG N NAEKTPOVIKA Jovada (EyKEPQ-
AOG) €vOG TETOIOU CUGTHATOG NAEKTPOVI-
KAG avAapAegng, dlaxelpileTal aruaTa ato
a100NTAPEG, TTOU TNV TTANPOPOPOUV YIa:
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MoAAatTAaCI100TAG

Alavopéag

Mrroudi

HAexTpOVIKA povAda eAEyXOU (EYKEQAAOG)
AloBnTpag Beppokpaaciag KivnTApa
AlokoTTnG TTETaAoUdag ykadiou

oakwn =

10

7. Emaywylkdg aiobntripag oTpoeguwv
(oTpOoPaAo®dPOg)

8. OdovTwTr OTEPAVN

9. Mrmatapia

10. AlgkéTITNG AVAPAEENS

Ixipa 9.5: HAekTpOVIKA eAeyxouevn avapAeén omd nNAEKTOOV LK) HOVASH

e Tig oTpOPEG TOU KIVNTAHPO

O aioBnmpag autdg civalr ouvBwg pia
YEVVATPIA ETTAYWYIKOU TUTTOU Kal Bpioke-
Tal TOTTOBETNPEVOS KOVTA OTNV 000VTWTA
oTe@AVN TOU GPOVOUAOU.

e To @opTio Tou KIVvNTAPA

O aio0nTipag mou TAnpogopei TNV HAe-
KTPOVIKI PJovada (eykEPaAo) Tou GUOTH-
MOTOG TNG AVAPAEENS yIa TO QOPTIO TOU
KIvNTHPa, “UETPA” TNV UTTOTTIECT TNG TTOA-
AaTTAfG eicaywyng. Akoua, oe TTo €&e-
Alypéva ouaTAuaTa PTTOPE N NAEKTPOVI-
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(Eyképaro) .

KAl Jovada (eyKEQPAAOG) TOU GUOTAPATOG
avaeAegng va déxeTal TTANPOYOPIES yia:

e Tn 0éon TnG TeTAAOUSAG TOU YKO-
Qiou

O aioBnTipag autdg ATav TUTTOU OloKO-

TTNG TTOAAIOTEPA, ONUEPA TUTTOU TTOTEV-

OIOUETPOU Kal €ival TOTTOBETNUEVOG OTOV

agova Tng meTaAoudag ykadiou.

e Tn Bgppokpacia Tou KIvnTAPA
O aioOnTApag Beppokpaaciag KivnThRpa €i-
val éva BeppioTtop TUTTOU NTC Kai Bpioke-



TaI TOTTOBETNPEVOG OTO KOPHO TOU KIVNTH-
pa, ouvnBwg KovTd oToV BEPUOCTATN.

e Tn Tdon TG PITaTapiag, Tnv oTroia TNV
TTANPOPOpEiTal aTTeEUBEiag aTmod Tnv PTra-
Tapia.

9.1.4. HAekTPOVIKN aVvAa@AESn
Xwpig diavopéa (HE NAEKTPO-
ViIKN povada gAéyyou). D.1.S.

(Direct Ignition System)

To KUpIO XOPAKTNPIOTIKO auToU Tou TU-
TTOU NAEKTPOVIKNAG avAPAEENG cival n €A-
Agiyn Tou diavopéa. Aev UTTAPXEl TTAEoV
KQVEVOG MNXAVIKOG  UnXaviopog, ouTe
TEPIOTPEPOPEVA TUNAPATA (oxXAMa 9.6).

HAekTpovIKG ouoThuara Kivnrnpa

OAn n diadikagia TG avageAegng (Tma-
paywyn, pubuion, €Aeyxog), ETITUYXAVE-
Tal JE NAEKTPIKOUG, NAEKTPOVIKOUG PNXa-
vIOPoUG, TToU anuaivel o1l Oyl Yovo dia-
TNPEI TA TTAEOVEKTHHOTA TNG NAEKTPOVIKNG
avAQAEENG TTOU eAEyXeTal ATTO NAEKTPO-
VIKF Jovada (eykEPAAO), aAAG eTTITTAEOV:

e Ymdapxel Aiyotepog B6pufog  (Aev
UTTAPXOUV KIVNTA PEPN)

e EukoAoTepn oxediaon Tou KivnTApaQ
(Aev uttapyel TTAéov o diavouéag)

e Mikpdtepa oe PAKOG KOAWSIO UWnAng
Tdong (ptmoulokaAwdia). Opicpévol
KOTAOKEUAOTEG  OE  XPNOIPOTTOIOUV
kKaBoAou aywyoug uwnAig tdong. Ol

Mrroudi

Mnvio avagAegng diTAou omiverpa
AlokoTTnG TTETaAoUdag ykadiou
HAekTpOVIKN povada eAéyxou (EyKEPAAOG)
AioBntrpag oguydvou

akwn=

SN

AioOnTpag Beppokpaciag KivnThpa
AigOnTpag A.N.Z. Kal OTPOPWV KIVNTApa
OdovTwTr oTEPAVN

Mmarapia

0. AlokoTITNG avAagAEEng

10

Zxpua 9.6: HAextpovikn avapAisln xwplg Siavouéa.
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Zxiuo 9.7: JUotnua avapAeéng xwp (¢ pmouloKaA®did.

€€0001 TwWV TTOANATTAOCIAOTWY £Qap-
polovTal  kateuBegiav  TTAVW  OTOUG
omvenpioTég (uTToudi) (oxApa 9.7).
e AIYOTEPEG NAEKTPOPAYVNTIKEG TTAPEU-
BoAég.
H duvardétnta Tng pn utrapéng tou Ola-
VOUEQ TTPOEKUWE, a@oU TTAEOV OTn nAe-
KTPOVIKI] Hovada (eyKEQPOAOG) TOou Ou-
OTAMATOG, UTTOPOUCAV VA ATTOBNKEUTOUV
OAa ekeiva Ta dedopéva (TTAnpoopieg),
TTOU ATaV OTTapaiTnTa yia Tov TTARPN
éAeyxo TOU ouoThupatog. ‘Etol m.x. yia
£Eva TETPAKUAIVOPO KIvnTAPG 1 atTAou-
OTEPN EQAPUOYH QUTAG TNG TEXVIKAG €ival
va uttdpyxouv duo TTOAAATTAACIACTEG YA
TOUG TEOOEPIG KUAIVOPOUG (OTTIVENPICTEG)
(oxAua 9.8).
O évag TTOAAATTAOCIA0TAG €ival yia TOug
ouvepyaldopevous  KuAivdpoug 1o kal
40. O deUTePOG TTOANATTAACIAOTAG Eival
uTTEUBUVOG YyIa Toug dUO GAAOUG CuveEp-
yadouevoug KuAivdpoug 20 kai 3o. ‘ETol,
otav 10 KUKAwPa eAEyxou SIaKOWEl TNV
TAon TOU TTPWTEUOVTOG Tou 1ou TTOAAQ-
TAOCIa0TH, TTapdyovTal TauTdxpova dUo

200

OTTIVEAPEG TTOU avTIOTOIXOUV O £vag yia
Tov 10 Kal 0 GAAoG yia Tov 40 KUAIVOPO
(omvenpioth). O évag Opwg atrd TOUg
U0 KUAivOpoug BpiokeTal 0TO XpOvo Té-
AOG CUMTTIEONG KAl TOU €ival ammapaiTnTog
0 oTVONPAg yia TNV avagAeén Tou peiy-
paTtog. O dANog KUAIVEPOG BpiokeTal 01O
XPOVO TEAOG £€ayWYNAS Kal GTTIverpa TTou
TTapAyeTal EKEIVN TN OTIYUN €ival Kal TTépa
TTOAU aoBevAg, AOyw cupuTrieong Kal dev
€TTNPEACEI TN ASITOUPYia TOU KIVATHPA.

H idia akpiBwg dladikacia eTTavalaupa-
VETAI Kal yia TOV GAAO TTOAAOTTAQCIOOTH
TTOU TPo@odoTEi ToV 20 Kal 30 KUAIVOPO
ME uwnAn Taon.

‘ET01, 6TOV O OTPOPAAOPOPOS Ggovag
TEPIOTPAPEI KaTd 360°, avTioTpépovTal
KOl Ol XPOVOl OTOUG OUVEPYALOUEVOUG
KUAivdpoug (10¢ kal 40G) pe atrotéAeoua
o omiveApag Tou 40U KUAivdpou va eival
TWPOA O XPNOIYOG, YIaTi 0 40G KUAIVOPOG
Bpioketar 010 Xpdvo cuputrieang. To idio
IOXUEl KAl yIa TOUG KUAivdpoug 20 Kal
30, 6tav 0 oTpoalo®bdpog Gfovag Tre-



HAekTpovIKG ouoThuara Kivnrnpa

12v

1. TToANaTTAQCI00TAG
2. Aywyoi upnAng tdong
3. Ava@AekTpES
4o0¢6

3o0g 20¢ 106

IxAua 9.8: HAextpoviKh avapAisln xwplg Siavouéa.

pioTpagei katd 540°, avTioTpéPovTal Ol
XPOVOI AgIToupyiag Tou 20U Kal 30U Ku-
Aivdpoug.

Me autd Tov TPOTTO TTaPAYWYNRS OITTAOU
oTTIvORpa PTTopoUV va AEITOUPYCOUV KI-
vNTAPES HE CUYO OpPIBUO KUAIVOPWY TT.X.
2,4, 6, 8. Apa 0 apiBudg Twv TTOAAaTTAG-
olo00Twv (TNviwv  avaeAegng) oe Kabe
TTEPITITWON €ival 0 HIOCOG TOU apIBpoU Twv
KUAivOpwv.

2 € TTEPITITWON KIVATAPWYV JE Jovo apiBuod
KUAIVOpwV TT.X. 3, 5 TTpETTel va UTTApPXE!
EeXWPIOTO TTNVIO avAPAEENGS yIa KABE KU-
Aivdpo.

9. 2, OAoKAnpwpévVo
oUvotnua Siaxeipiong
yekaouold - avdpAefng

To oAokAnpwpévo auoTtnua dlaxeipiong
WEKAOMOU - avAQAegns eival 1o TeAgu-
Taio oUaTNUa avaQAeEng o€ eEENIEN TTOU
eQapuoleTal onuepa. To KUPIO XOPAKTN-
PIOTIKO autoU TOU CUCTAMPATOG €ival OTI
0 €AeyX0G TOU OUOTAPATOG AVAPAEENS
Kal 0 €AEYXOG TOU CUCTHUATOG WEKATHOU
yivetal a1ré TnVv idla NAEKTPOVIKI PHovada
(eyképahog) (oxApa 9.9).

AUTO TTpOEKUYE PETA aTTO TNV AVAYKN YIA
TTEPIOPIOUO TWV PUTTWV OTA KAUCOEPIQ
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30
15
MoAAatTAaCIa0TAG
F1 F2a
Mrrek
14 815 21 Y104
4 2 B3 C3 He3 1 1 1 1
Tl X1 Y3 Y3 Y3 Y3
1 2 1 C1 C2 2 2 2 2
713 6 4510 1 9
S39
A63
37 3 3% 1220 % 5 186 16132 3R 17
A35
028 1930 1 9 23 42 15 26814 B 27 712 0
F10 F9 13 1 1 13 32
B69 B83
2 2 2 2 1
B24 B25 B147
M12 R9
1 13 12 3 B C
B72 B75 B33 Y99
2 2 4 3 12 A D
31

ZxHua 9.9: HAeKTPOAOYLKO SLAypauuad OoUVOECUOAOY (AG OAOKANPWUEVOU OU-—
OTHUATOG YeKQOUOU avapAséng.
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MINAKAZ 9.1:

MINAKAZ EEAPTHMATQN

A/A KQAIKOZ E=ZAPTHMA
1. A19 YT1oAoyIoTAG evOEiCewv TTANpo@Sépnong odnyou
2. A35 HAekTpovikr povada eAéyxou “ECU”
3. A63 Movdada eAéyyou A/C
4. A123 Evioxutng aioBntipa TaxuTnTag
5. A124 Yneiakog KwdIKoTToINTAG
6. B24 AlcBnTipag Bepuokpaaciag vepou
7. B25 AlcBnTRpag Bepuokpaaciag eiIcaywyng aépa
8. B33 AloBnTApag TaxuTnTag
9. B69 AioBnTAPaG TTPpoavAPAEENG
10. B72 AioBntApag ofuyovou
1. B75 AlcONTAPAG OTPOPWV
12. B83 AicBnTipag utrottieong (MAP)
13. B147 AicBnTipag B€ong TeTaAoudag
14. = AcpdAcia
15. H63 Auyvia autodidyvwaong
16. K46 KevTpikO peAE KivnTipa
17. M12 AvTAia Kauaiyou
18. R9 AvTtioTaon TpoBEpuavang TTOAAATTANG EI0AYWYNG
19. S39 AloKOTITNG adpaveiog
20. T [MoAAaTTAQCI00THG
21. X1 Mrpia oUvdeong cuokeung Sidyvwaong BAaBwv
22. X88 Mrmrpila ouvdeong A/IC
23. Y3 Eyxutrpag wekaouou (UTTeK)
24. Y99 BaABida puBuiong peAavri
25. Y104 BaABida kavioTpou evepyoU dvBpaka
26. 15 AIGKOTITNG AVAPAEENG - AVAPAEEN AVOIKTN
27. 30 Mtratapia +
28. 31 MtraTapia -

KQl Yl OIKOVOMIKOTEPN AgiToupyia. TETola
OUCTHHOTA €QAPPOCAV APKETEG ETAIPEIES
ME TTpwTaywvioTpia Tnv Bosch, TTou ovo-
pooe autd Ta ouoTAPATA (OAOKANPWHEVN
diaxeipiong) Motronic kal avaAoya pe TIG
ATTAITACEIG TOU KABE KIvNTAPA £XEI KAl TIG
avTioToIxeg ekdodoeIg .. M.1.3.

H G.M. emvonoe kal auti oucTAPaTA

oAokAnpwpuévng dlaxeipiong Pe Tov Xa-
pakTNPIoPO “Multec” kai TIG avTioToIXEG
€kd0O0¢Ig, evwy N Magnetti - Marreli ye Tnv
ovopaoia “Digifan” K.0.K.

Ta ouotiuata oAokAnpwpévng Olaxei-
piIong avA@AeEng - YeKaouoU, eAEyXouv
Kal puBpidouv Tnv akpiff ToooTNTa We-
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KOOMOU Kal TO aKPIBEG onueio avapAegng
0’ 6Aeg TIG @AOEIG TNG AEITOUPYiag TOU KI-
vNTAPA, OTTWG PEAAVTI, HEPIKO Kl TTARPES
QopTio TTPOBEPUAVONG TOU KIVNTAPA, OE
TETOIO0 BaBUO Kal o€ ouvOuaoud YAAIOTO
ME TPIOBIKO KATAAUTN WOTE VO AVTATTOKPI-
VOVTaI OTIG TTIO AUOTNPEG TTPOBIAYPAPES
pUTTWV OTa Kauoagpia, OTTWG eMIRAAAEI N
Nopobeaia.

9. 3. HAextpovikd
ouotipata yekaouou

To ouoTnua TPoPOdOCIag Kauaiyou o€
évav KIVNTAPa €xel WG OKOTTO TNV avap-
poenon kauciyou atd TN defapevn
(pelepPoudp), TNV avAPEIE TOU PE TOV
EICEPYXOUEVO QEPA ME MIO KABOPIOUEVN
avaloyia, cUPQWVA PE TIG AVAYKEG AEl-
TOUpPYiOag TOU KIvNTAPA Kal TNV TTpowen-
On Tou KaUOoIPou TTAEOV PEIYUATOG OTOUG
KUAivdpoug.

Ta ouorjuara tpopodoaiag mou HEXp!

onNMEPA EXOUV EQPAPUOOTEI gival:

e To oupBariké cUoTNUa PE ECaEpWTAPA
(kapuTTupaTEP)

e Mg nAekTpPOVIKO £€aepwTrpa

e Mg punxaviké yekaouod

e Me NAEKTPOVIKA EAEYXOMEVO WEKATHO.

To oupBatikdé cuoTnua TPOYOdOGIag HE
€CAEPWTN PO OAUEPA DEV XPNOIYOTIOIEITAL.
21NV TIPAYMATIKOTNTA OEV XPNOIUOTIOIEI-
Tal JOVO O €GOEPWTHPAG (KAPUTTUPATEP)
0 otroiog kaBoépide TNV avaloyia avauel-
&n¢ kauaoiyou - aépa. OAa Ta utrdAoiTTa
eCaptipaTa - degapevn (peCepPoudp) Pe
TO PETPNTA OTABPNG Kauaiyou, avTAia,
QIATPa, CWANVWOEIG PETOPOPAG KAUTi-
MOu, XPNOIYOTIOIOUVTAl Kal OAUEPO ME
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KATTOIEG BEATILWOEIG O€ OAA T CUCTANATA
YeKATUOU.

H vopoBeoia yia auotnpdtepa  opia
0TOUG PUTTOUG TWV KAUCOEPIWY, N OIKO-
voia Kauagipou, n augnon Tng ImTroduva-
MNG, N €CENIEN TWV NAEKTPOVIKWYV OUCTN-
MATWV 0drynoav TOUG KATAOKEUAOTEG
aTnVv apxn va eAéyxouv Tov €£aEpWTHPa
ME NAEKTPOVIKO TPOTTO KaAI OTn CUVEXEIA
TTAAPN AVTIKATAOTOON TOU HPE NAEKTPOVI-
K@ OUCTHPOTA WEKATHOU.

9.3.1. HAekTpOVIKA
EAEYXOPEVOC ECAEPWTHPAS

H Baoiki Acitoupyia Tou nNAEKTPOVIKA
eAeyxopevou eEagpwTrpa OTnpEICETal OTN
duvartotnTa puBuIong TNG avaloyiag Tou
peiypaTog. AuTd yiveTal ouvhRBwg e TNV
QVTIKATAOTOGN PNXAVIKWY  UNXAVIOHWV
amd nAekTpovikd eCapthuarta. ‘ETol, o€
éva NAEKTPOVIKA €AEYXOUEVO E€EAEPWTH-
pa gival duvaTtd va UTTAPYXOUV NAEKTPIKOI
BnuaTikoi KIVvNTAPES TToUu va aAAGdouv Tn
Béon Tng TeTaAoudag Tou ykadiou, va
puBuifouv TIG OTPOYEG peAavTi, TN BEon
meTaloldag Tou aépa K.T.A. (oXAHaA
9.10). Emiong, €ivar duvatév va utrdp-
XOUV a1oBnTAPES TTOU va TTANPOYopoUV
TNV NAEKTPOVIKN POVAda (EYKEPAAO) yia
TNV BEPUOKPOTIa TOU EICEPXOMUEVOU QéPQl,
TN 6€0n TNG TTETaAOUdAG yKadiou, Tn Bep-
MoKpagia Tou KivnTrpa, To 0Euyovo oTa
kauoaépla (aiodntipag A), Tn Béon Tng
TTeETAAOUdOG OTO peAavTi, K.G. availoya
ME TOV KATAOKEUAOTH, YIa TV AKPIRECTE-
pn pUBJION TNG avaAoyiag Tou PEiYHaTOG
(oxAua 9.11).

H avaykn Opwg yia TTIo akpIBEi PETPR-
o€Ig, pubpuioelg Kal gAEyXOug, ypriyopa
00fynoav oTnV KATOOKEUN Kal AEIToupyia
NAEKTPOVIKWY CUCTNPATWY  WEKACUOU



HAekTpovIKG ouoThuara Kivnrnpa

Exfiua 9.10: KUplo pépn TOU NAEKTIPOVIKA €Agyxouevou efaepwinpd (Kap-—
U LpATED) .

1 10 7

KataAdTtng
HAekTpOVIKA povada
eAéyxou
3. Aicbnmipag
oguyovou
8 4. Ailobntipag
9 Bepuokpaciag
WUKTIKOU
2 5. Aiobntipag
Bepuokpaaiag aépa
EI0AYWYNG
6. [MNpoBépuavan
TIOAATTARG
EI0AYWYNG
7. @iAtpo aépa
E€aepwTrpag
9. AioBnmipag Béong
TeTaAoUdag
10. Evepyotrointig
TTeTahoudag aépa
1 3 4 5 6 (Took)
11. HAekTpOTIVEUPATIKOG
puUBUIOTAG Béong
TeTaAoUdag

N =

©

Zxfupo 9.11: Aldypauuo mopouc{aong OUCTNUATOV KoL £€EQOTNUATWOV
NAEKTPOVIKOU €éaepwTtnod (KAOUIILPATEP) .
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TTOU VO AVTATTOKPIVOVTal OTIG VEEG OTTAI-
TAoeIG. H TexvoAoyikr €EENIEN Kal O avTa-
YWVIOUOG TWV KATOOKEUOOTWY dnuioup-
ynoav TToAA& cuoTAPATA WeKATHOU TTOU
VO KOAUTTTOUV OAEG TIG TTEPITITWOEIG.

9.3.2. ZUOTAUATA WEKATHOU

Map’ 6Ao 10 peydAo TTARBOG cuoTnUATWY
NAEKTPOVIKA  EAEYXOMEVWV  WEKATHUWY,
autd ptropei va TagivounBouyv eite avaio-
Yya JE TOV TPOTTO WEKATWOU €iTe avaAoya
ME Ta onueia Wekaouou.

2TNV TPWTN TTEPITTITWAON - TPOTTOG WEKO-
opouU - Ta guaThuaTa auTtd diakpivovTal
OTO CUCTAPATA PnXavikou 1 ouvexoug
WYEKAOHPOU, OTIOU Ol WEKAOTHPEG gival

MNXavikoi Kal YekAZouv CUVEXEID Kal OTd
NAEKTPOVIKA €AEyXOMEVA CUCTAMOTA We-
KOOUOoU, OTTOU Ol WEKAOTAPES €ival nAe-
KTPIKOI KOl WEKAZOUV BIOKOTITOUEVA.

AvdAoya us Ta onusia wekaouodu, dia-

KpivovTal o Wekaouo:

e Evoc onueiou  (Throttle  Body
Injection) TBI, Single Injection - S.I.
- Monojetronic &.a.), é1Tou évag gyyu-
THPAG (UTTEK), TPOPODBOTEI OAOUG TOUG
KUAivOpoug (oxApa 9.12) ny

o & WeKaouod TTOAWYV onueiwy, 610U
yia KABe KUAIVOpO uTTdpXEl Kal avTi-
OTOIX0G  €yXUTAPAG (UTTEK) (OXAHA
9.13).

1. Eyxutnpag (UTTeK)
YEKATHOU
2 2. MeTpnTAG pong aépa
& HAEKTPOVIKN
povada eAéyxou
3. BaABida mpdcbeTou
agpa (TOOK)
4. AioOntApag Béong
meTahoUdag
. ®iATpo kauaipou
. AvtAia kauaipou
. PeCepBoudp
. AilodnTApag
Bepuokpaaiag
WUKTIKOU uypou
9. PuBuIioTAg Tieong
KQuoigou

o N o O

Exfipa 9.12: AvoixTd NAEKTIPOVIKS oUoTnua Yexaouol MONO-JETRONIC xwplcg
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HAekTpovIKG ouoThuara Kivnrnpa

|
Eioodog Tng Bevdivng TUVSEDN TOU PTTEK .
. . EmoTpoon
Aok OB WTAPAG Yuxpng ekkivnong
PuBuiotig mrieong
Mrrek
Ixiua 9.13: VPexaoudg moAA®V onuelwv.
ETtriong avéAoya pe Tov TUTTO TOU GUOTH- 2. WekaoThpa puypng ekkivnong (ornue-
jaTOoG OTO uTrTooUCTNPO  TPOo®odoaiag pa £xel KATaPyNOEi)

MTTOPET Va £XEL:

3. AioBnTApa Beppokpaaciag Kauaiyou
4. Yuyyei i
A. YmrooUoTnpa Tpo@podociag Kauai- uyslo KGUO‘IpOl{ .
Hou 5. ZUAAEKTN QuUOOAiIdwY aTuou
1. AlokhadwTripa (Mévo étav o yeka- 6. 2UOOWPEUT Tieang kauoigou (Mévo
OMPOG gival TTOAATTAGG) oTo K Jetronik kai Tig TrapaAAayég Tou)
PeCepBoudp
PuBuiotig
Tmieong AvTAia

®itpo

EmoTpogr) kauoipou

Exiua 9.14: Svotnua tpopodooiag Kauo(uou.
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e Aggapevn kauoipou (pedepBoudp)

H de€apevr) kauaiyou BpiokeTal ouvhRBwg
oTO TTiow PEPOG TOU auTOKIVATOU. Kata-
okeuadetal ammd d1dpopa UAIKA (aidnpo,
aAoupivio, akOua Kal atmmd TTAACTIKO).
Oéper dUO BaABideg aopaAeiag, pia yia
UTTEPTTIECN KaAI Wia yIO UTTOTTIECT. ZIME-
pa n €¢lo0ppAOTTNON TWV TMECEWV YiveTal
pMéoa atrd To KAVIOTPO Tou evepyou dv-
Bpaka Kal EAEYXETAI ATTO TOV EYKEQAAO,
WOTE va Pnv dlagelyouv OTo TTEPIBAAAOV
avaBupidoelg kauaiyou (udpoyovavBpa-
Keg). Péper emiong dUO0 OWANVWOEIG.
Mia yia Tnv £€€0d0 TOu KAUGiPoU Kal pia
yId TNV ETTICTPOPI TOU TTEPICTEUOUNEVOU
Kauaiyou. H tatra TAfpwong tng degae-
VAG TTPETTEI VO KAEiVEl oTEYAVA.

e AvTAia Kaugiuou

H avtAia Tou Kauaigou eival NAEKTPIK
(NAEKTPIKOG KIVvNTAPAG), Kal avaAoya He
TNV Béon Tou BpiokeTal, dlaKpiveTal €iTE
oav avTAia o€ipdg (Ypauung) eite cav
avTAia degapevig (Bubifduevocg). O TUTTOg
NG avTAiog ypapung TotroBeTeiTal £Ew
amd TN Oefapevh Kauaiyou, TIPIV ATTO
TO QiATPO Kauaipou. O TUTTOG deEAPEVNS
ToTToBETEITAI pEoa 0T Segapevh Kal EXEl
EVOWMATWHEVO TOV PETPNTH OTABUNG TNG
Bevlivng. Emiong, n avtAia @épel kal dU0
BaABideg: TN BaABida avTeTIOTPOPAG N
otroia Ogv EMITPETTEI TNV ETTIOTPOYPN TOU
Kauaigou atn deapevr) éTav o KIvNTAPAG
0ev AeItoupyei, dlIATNPEWVTAG MIa TTiEoN
07O GUCTNHUA TPOYODOUia.

TNV avakou@IoTIKr BaABida n otroia Ael-
Toupyei (avoiyel), Kal yiveTal €0WTEPIKNA
ETTAVAKUKAOQOpPIO TOU Kauoiyou pEoQ
oTnv avTtAia, étav yia Katolo Adyo (pou-
AwpEVO QIATPO) dnuioupynBei utTepTTiEoN
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Ixiua 9.15: AviAla kauoluou.

070 KUKAWWa. H trieon autr Tou avoiyua-
TOG (QOQOAEiag), eival TrepiTrou oTa 5 Bar
(oxAua 9.15).

* ZWANVWOEIG KAUTiMOU

O1 cwANVWOoEIG KAUTiPOoU gival KOTAOKEU-
aopEVEG ATTO YOAAKO CidNPOo Kal TTPETTE
VO QVTEXOUV O€ UWNAEG TTIETEIG, OTN QAO-
YO Kal O€ OTPETITIKEG BUVAUEIG. Agv ETTI-
TPETTETAI VA TTEPVOUV PECA ATTO TO XWPEO
TWV ETIRATWYV KAl VO PETAPEPOUV KAUTI-
Mo péow BapuTtnTag.

e QiATpo Kauoipou

To @iATpo Kauaiyou atroTeAciTal atmmo
POAG XapTIOU pe TTOpoug dlauéTpou 10
mm Kal TTePIBAAAETAI aTTO éva PETAAAIKO
d14TpnTo KUAIVOpo. Eival tommobetnuévo
péoa og TAaOTIKO A PETAANIKO TTEPIBAN-



Zxnpoa 9.16: diAtpo Kauoluou.

HAekTpovIKG ouoThuara Kivnrnpa

Ma Kal €XEl Eva aywyo yia Tnv €icodo Tou
KaQugoigou Kai éva yia Tnv ££080. ZKOTTOG
TOU gival va ouykpaTtei TUXOV akaBapaieg
1l MIKPOCWHATIO TTOU UTTAPXOUV OTO KaU-
OIJO Kal va TTPOCTATEUEI £TC1 KUPIWG TOUG
WekaoTrpeG (UTTeK) (oxAMa 9.16).

e PuBpuioTAg mrigong kauoipou

O puBuIOTAG TTiEONG KOUGIOU OTTOTEAEI-
Tal OO éva PETOAAIKO KUAIVOPO Xwpl-
Ouévo o€ OUO TUAUOTA aATTO Pia EAAOTIKA
MepBpPAvN. H peuppavn cuptméletal atod
éva OTTEIPOEIOEG EAATHPIO KAl QUTH WE TN
o€Ipd TNG CUPTTIECEI TO KAUCIPO PE WIa TTi-
ean mepitrou 2,5 €wg 3,0 bar. H diatrpn-
on oTaBepnG TTiEoNG KAUCIMOU PEXPI TOUG
WEKAOTHPEG €ival aTmapaitnTn yia TOV
aKpIBA UTTOAOYIONO TNG WeKAOUEVNG TTO-
00TNTOG TOU Kauaoipou. H 1ToodTnTa TOU

BaABida etmioTpoprig

Kavolkou \ /

EmoTpoer| kauciyou

Eicaywyn cwAnva
UTTOTTiEONG

—

EAatpio Trieong

V Ald(ppavua

~

Eicaywyn
Kauaoiuou

Exfuo 9.17: Pubuiotnic mieong xauoluou.
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wekalOuevou Kauaoiyou €EapTaTal POVO
atrd Tov Xpovo TTou Ba gival avoiktd Ta
MTTEK.

Ymdpxouv puBuICTEG TTiEONG Ol OTTOIOI
€xouv Tnv duvartoTnTa va dExovtal dIop-
Bwaon oTo TTioW PEPOG ATTO TNV UTTOTTIEDCT
TNG TTOAAQTTANG el0aywyn¢ (oxAua 9.17).

= Eyxutipag (u1reK)

O1 yekaoTApeG (UTTEK) gival BaABideg TTou
WekAZouv TO KAUCIPO OTOUG KUAIVOPOUG.
AIOKPIVOVTal G€ PNXAVIKG €AEYXOHUEVOUG
WEKAOTAPEG KAl O NAEKTPIKA EAEYXOUE-
VOUG WEKAOTAPEG.

O1 pnxavik& €eAeyXOUEVOI WEKAOTHPEG,
UTTAPXOUV PJOVO OTO OUCTNUO YEKATHOU
NG Bosch - K - Jetronic kai TIg TrTapaAAa-
vég Tou KE, KE3 K.ATT.

2NV TTPAYUATIKOTNTA €ival Pia Pnxavikn
avTAia kal atroTeAeital amd pia BeAovo-
€10 BaABida pe NUICPAIPIKA KEPOAN Kal
ato €va eAatriplo. To EAATHPIO OTTPWXVEI
™ BaABida yia va TTapapével KAEIOTH.
(oxAua 9.18).

Otav n Tieon Tou Kauciyou uTTepPei Ta
3,3 bar, 161€ UTTEPVIKATOI N QvVTIOTAON
TOU €AATNPIOU KaI O EyXUTHPOG apxilel va
Wekadel To KaUoIPo oToug KUAivdpoug. Ol
MNXAVIKG EAEYXOPEVOI WEKAOTNPES WEKA-
{ouv ouvExEla Kal N TTooOTNTA TOU KAUTi-
Jou TTpoaTtroBnkeleTal o BEon TTPIV OTTO
TIG BaABideg eicaywyng. O1 NAEKTPOVIKG
EAEYXOPEVOI WEKAOTHPEG aTtroTeAOUVTAI
atro éva 1IoXUPO NAEKTPOUAYVATN, O OTTOI-
0G eAEyXEI TNV Kivnon YIAG KWVIKAG BEAO-
vVag n oTtroia gTeyavoTrolei TNV €€000 Tou
yekaoThpa, meCOuevn atrd éva AATAPIO
(oxAua 9.19). Otav o nAekTpopayvATng
Tpo@odoTNOEi pe Eva TTAAUOS aTTd TNV NAE-
KTPOMAyVNTIKA PHOVAda €AEYXOU (EYKEPQ-
A0), n BeAdva €AkeTal TTPOG TA TTIOW VI-
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Ixnpo 9.18: MnxovikO UIEK.

KWVTAG TN UNXAvikr Taon Tou eAatnpiou
Kal €TOl PTTOPEI VO apXioEl O WEKATUOG
Tou Kauaoipou. EAéyxovTag 1o Xpdvo TTou
TPOQOJOTEITAI O EYXUTHPAG, EAEYXETAI -
METPIETAI OTNV OUCIia KAl N TTO0OTATA TOU
YeKaAZOPEVOU KAUTiUou, EQOCOV N TTiEon
TOU KAUGIPOU TTOpapEVEl oTABEPH TTEPI-
TToU OTa 2,5 bar. ZTov TTOAAQTTAS WeKAOUO
eTTiong €ival duvaTodg 0 EAeyXOG TOU XPO-
VOU Yekaopou aveEdptnta ammd Tn 6€on
TwV EUBOAWV. ‘ETOI, UTTOPEI va UTTAPXEI N
ouvaTtoTnTa PUBUIONG G€ OPICHEVO KUAIV-
OpO TTOU TTAPOUCIALEl KPOUOTIKF KaUon
(Treipdkia). TEAOG n TTOCOTNTA TOU KAUTI-
MOU HE TOUG NAEKTPOVIKA €AEYXOPEVOUG
WYEKAOTHPEG UTTOPED va gival aveEdptntn
atrd TIG OTPOPEG TOU KIVNTAPA, KAl QuTO
gival xpnoigo oe eIdIKEG TTEPITITWOEIG,
OTTWG KATA TNV E€MITAXUVON K.ATT. ZTOV



HAekTpovIKG ouoThuara Kivnrnpa

TTOAOTTAO WEKACWUO, Ol YEKAOTAPES TPO-
@odoTouvTal a1d Tov JIAKAGdWTAPA Kal
WeKAZOUV UE OUYKEKPIYEVN Ywvia TTpIv
atoé mn BaABida eicaywyng.

B. YmooUoTnpa e10aywyng Kal JETPN-
ong Tou aépa

2KOTTOG TOU UTTOCUCTANATOG €I0QYWYNAG
Kal ETPNONG TOU aépa gival va eTTITPETTE
TNV €l0aywyr) Tou a€pa - va Tov Kabapidel
- Kal va YeTPd TNV TocdétnTd Tou (OXAHaA
9.20).

AmoreAgital amd ra £§n¢ sapriuara:
e To @iATpo aépa

e To peTpnTh aépa

e Tn BaABida TrpdoBeTOU aépa

e To owpa TNG TTETAAOUBOG YKAIOU

e Tnv TTOAAQTTAR €l0aywyn

Ixipa 9.19: HASKTOOUXYVNT LKA MUIIEK.

270 OUCTAPATA Povou Yekaouou N TTETa-
AoUda kal n BaABida TpdoBeTNG TTApO-
XNG a€pa €ival EVOWUATWPEVEG OTO CWHA
YeKATHOU.

e QiATpo aépa

2KOTTOG Tou QiATpou aépa eival va kaba-
piCel TOV EI0EPYXOPEVO OTHOOPAIPIKO aEpa
ammd TNV okovn Kal GAAG cwuaTidla TTou
TUXOV TTEPIEXEI KAI VO TTPOCTOTEUEI TOUG
KUAiVOpoug atrd @BopEg.

= MeTpnTig porg aépa

2KOTTOG TOU METPNTH poNng aépa eival n
QKPIBNG PETPNON TOU €I0QYOUEVOU OEPQ,
ylaTi auto gival aTTapaitTnTo OTOV UTTOAO-
YIOMO yIa TNV TTOOOTNTA TOU WEKAZOPEVOU
KQuGiuou.

AvaAoya ue To Trolo péyeBog (6yKo, TTieon
1 MAda) Tou €I0EPYXOUEVOU QPa PTTOPET
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i BaABida mpdoBeTng
Mirex Mrek puxprig Tapoxig agpa . Eioaywyn
£KKiVNONg : MeTpnTrig porig aépa
¥ agpa
’ \

AioBntpag Béong

TeTaAoudag AioONTAPAC
Beppokpaciag  PiATpo
agpa agpa

Zxpua 9.20: YnooUoTnua €Loaywyng oépa UE HOAAATAS fexaoud.

va YETPAOEI £vag PETPNTAG poNG agpa, ol
METPNTEG TagIvopoUvTal OF:

MeTpnTéG TTOU PETPOUV TOV OYKO TOU
gloepyouévou aépa. Ymdpyxouv U0
TUTTOL. YTTdp)el O TUTTOG HE TITEPUYIO
pETPNONG (oxAMa 9.21) ) KAQTTETO Kal
UTTAPXEI O PETPNTAG OYKOU HE KWVIKO
TUTO (OXAMa 9.22).

Zxiua 9.21: Metpntng OykKoU afpa
ue ntepUylo.
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Ixfua 9.22: Met1pntri¢ OykKouU afpa
KWV LKOU TUIOU.

e MeTpnTéG TTOU PETPOUV TNV TTiean (u-
TTOTTiEON) TNG TTOAAATTANG €10QYWYNG.
Eivai o 1mAéov Oladedopévog aion-
™pag - Aéyetar kai MAP (Manifold
Absolute Pressure). Eival agiomoTog,
Oev EXEl KIVNTA PEPN, MIKPO KOOTOG, EU-
KOAia ToTToB€TNONG, AOyw Tou HIKPOU
TOU OyKkou (oxApa 9.23).

MeTtpnTég TTOU pETPOUV TH PAda Tou €l
ogpxoOuEvouU agpa

O petpnTAG pAdag gival o o akpIBAG
oTn PETPNON TOUu aépa, YIOTI PETPA
ameuBeiag TN Yada Tou EI0EPXOUEVOU
aépa Kai gival ouvnBwg atrd Bepuaivo-
MeEvo oUpUaTOG.



Znueiwon: 21oug PETPNTEG OYKOU Kal TTi-
£ang aépa xpeiqlerar va uetpnbei kai n
BepuoKpacia Tou EI0EpyOUEVOU aépa yid
TOV OwaTO UTTOAOYIOuG TnG TTOOOTNTAG
Tou. a 10 Adyo autd Ta cuoThiuaTa TTOU
Qépouv &iTe LETPNT OYKOU EiTE UETPNTH
Tieang £xouv oTwadONTTOTE Kal aigonThpa
BepoKpaciag e10epxOuEVOU aépa.

Ixnpo 9.23: Metpntng mnieong
agpa.

Zxiua 9.24: Metpning palag aspa
Bepua Ll VOUEVOU OUPUATOC .

HAekTpovIKG ouoThuara Kivnrnpa

e MeTtpnTAg pong aépa pe oTPORIAI-
op6 (Vortex)

XpnoigoTrolgitTal o€ Aiya auToKivnTa Kal
uTToAOYIiC€El TN TTOOOTNTA TOU EI0EPXOME-
VOU aépa atd Toug OTPORIAIGHOUG TToU
dnuioupyouvTal Katé Tnv €icodd TOU
(oxApa 9.25).

Ixhpa 9.25: Metpnitng pong agpa
ue orpoBiLAioud (Vortex).

e Zwpa TeTaAoudag ykadiou
2KOTTOG QUTOU TOU €§QPTAMATOG €ival va
pUBICel TNV TTOOOTNTA TOU EICEPYOPEVOU
aépa. AtroteAgitar amd Tnv TTETOAOUdA
ykagiou (pia i dU0) TO cUoTNUa TTOPA-
Kapyng aépa (Bida pubuiong oTpowv
peAavTi) Kal Tov aioBntApa Béong TTeTa-
Aoudag. O aionTipag Béong TeTahouda,
TTANPOYOPEI TOV EYKEPAAO Yia TNV aKpIRA
B¢on Tng TETaAoUdag Tou ykadiou. YTdp-
XEl O€ TPEIG TUTTOUG.
a) AicBntipag TUTTOU dIakoTTn ON -
OFF. A¢ xpnoiyotroigital opepa.
B) AioBnTApPag TUTTOU TTOTEVOIOUETPOU
y) Mik16¢ a10OnTApAg TTou €ival Kai Tro-
TEVOIOUETPO KAl TUTTOU BIAKOTITN.

e BaABideg TpodobeTOU Oépa
H BaABida mpoécbeTou aépa €xel OKO-
O, Katd Tnv Kpua €KKivnon Tou Kivn-
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Ixnpa 9.26: AiLobntnpeg tUmoOU OLAKONTIN) KOL HOTEVOLOUETPO.

THPA, CNUEPA OTTWG Kal TTaAaIdTEPA, va
ETMTPETTEl VO EICEPXETAI OEPAG OTOUG
KUAIVOPOUG TTAPAKAUTITOVTAG OPWG TNV
meTaAoUda ykadlou. TotroBeTeital og éva
€NAOTIKO CWARvVa TOu OTTOIOU EAEYXEI TNV
diatopr). 'ETo1 emTPETTEl AvVAAOYQ PE TIG
ouvlnkeg Tou KivnThpa (Kupiwg Bgppo-
Kpagia) va eI0€pXETal AEPAG UE ATTOTEAE-
opa va auédvouv ol oTpo®ES. YTTapXouv

Aladpoun BaABidag

Dig eTAPWYV

Kwvikr BaABida

KéAugpog

Zxnpo 9.27: BaABida afpa ue
BNuaT KO HOTEP.
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TTOAAOI TUTTOI BAABiIdWYV TTPOCOETOU aépa
aAAG €xel emkpaTthoel n BaABida TTapo-
XNS TTPOCOETOU aépa Pe PNUATIKO POTEP
(oxnpa 9.27).

To BnuaTiKG poTéP (eEAEyxeTal atmd Tnv
NAEKTPOVIKI] HOVAda €AEYXOU) avoiyel Kal
KAgivEl ue KwVIKR BaABida pia BondnTikn
diodo pong aépa.

e MoAAammARg cl0aywyng - BdAapog
€100YWYNG aépa

H eicaywyn Tou aépa oToug KUAivdpoug,
yiveral pye TTaApIKO TpOTTO, AdyWw TG Kivn-
ong Twv BaABidwv elcaywyng. Autd £xel
WG OTTOTEAEC A N TTAAMIKN Kivnon Tou €I-
OEPXOMEVOU QEPQ vVa ETTNPEACE! KAl TO JE-
TPNTA PoNg aépa. O BAAapog siIcaywyng
€XEl OKOTTO va atmmoofBEvel auTr) TNV TTaA-
MIKA Kivnon. YTrdpyouv BGAapol evowpao-
TWHEVOI e TNV TTOAAQTTAN €lo0aywyn Kal
BaAapol EexwploToi (oxAua 9.28).
TeAeuTaia, yia aképa KaAUTEpn por) Tou
EICEPYXOPEVOU AEPQ Kal PEYaAUTEPN €100
ywyn 1oooTnTag Kauaiyou (avaioya pe
TIG OTPOYEG AgiToupyiag Tou KivnTAPQ)



HAekTpovIKG ouoThuara Kivnrnpa

Doloka eAéyyou TreTaloudag

MeTaAoUda

Ixfpa 9.28: [oAAamANg €Loaywync — O&Aauog €loaywylig aépd.

€XOUV EQAPUOATEI OI TTOAATTAEG loayw-
Y€G peTaBAnNTOU pAKoug. Eival yvwoTo o
TO PAKOG €vOG OCWAAVA gival onUAvTIKOG
TTapdyovrag OTn TToooTNTA  EI0AYWYNAG
TOU €l0€pXOUEVOU PeiypaTog. 'ETol Aoitov
XPNOIUOTTOI0UVTAI TTOAAATTAEG EI0QYWYEG
TTOU €X0uV Tn duvaTéTnTa Va aAAGlouv 10
MAKOG €10aywyng Toug péoa atrd PaABi-
0eg (TauTTEP), TTOU €AfyXovTal OTTO TOV
EYKEQAAO, avAloya PE TIGC OTPOYEG Acl-
TOUpYiag Tou KIvNTHPa.

I. YmooUoTnpa nAeKTPOVIKOU gAéyXou
KaBe “nAekTpovikd” auoTnua PTTopEi va
XwploBei ge Tpia UTTOOUCTAUATA, AvAAO-
ya UE TN AsIToupyia Tou KABE UTTOCUOTH-
MOTOG.

10 YmoouoTnua: AiodnTrnpeg (Sensors)
AioBnTpeg xapakTnpifovtalr 6Aa ekeiva
Ta €CapTAMATA TTOU “TTANPOQOPOUV” TNV

NAEKTPOVIKI Jovada eAEyXou (EyKEPOAO),
yla kdrolo péyebog T1.X. Bepuokpaaia,
TTiEON, OTPOYEG K.ATT., UTTO HOPPH OUVH-
Bwg Tdong, TTaAPOU K.4.

20 Ymoouotnua: HAEKTPpOVIKA povada
eAéyyou (ECU)

2KOTTOG TNG NAEKTPOVIKNG JOvAdAG eAEY-
XOU €ival va eTTegepydleTal Ta EI0EPYOME-
va grpaTta atméd Toug alodnTrpeg Kal yEoa
atod €10IKA TTPOYPAPUATA VA Bivel EVTOAN
- OTEAVEI ONPOTA - OTOUG EVEPYOTTOINTEG
va ekTeEAEOOUV KATTOIa S1adIKOTIA.

30 Ymoouotnua: O1 &evepyoTroinTég
(Actuars)

O1 gvepyoTToiNTéG gival EapTAPOTA TTOU
OéxovTal €VTOAEG (OAUATA) TTPOKEIPEVOU
va gAéyéouv, pubpioouv kdtTolo péyebog
M.x. yekaoTrpeg (UTTEK), BnUATIKOI Kivn-
TAPEG K.ATT.

H215



AIZOHTHPEXZ

EFKE®ANOZ

ENEPIrOMOIHTEZ

. Oykou aépa

. ©¢eppokpaaciag aépa

. ©éong eTahoudag

. ZTPOPWV KIvVNTrpa

. @gpuokpaciag KivnTApa

eAEyxou

ahwON =

HAekTpOVIKA HovAada

6. EyXuTipeg (UTTeK)
7. BaABida mrapoxng mpoécBeTou apa
8. MTTeK WUXPAG EKKivNoNng

Zxpua 9.29: YnooUoTtnua NAEKTPOVIKOU €AEyxXoU.

9. 4. MebodoAoyia
eAéyxou - Sidyvwon
BAaB&v

>1a ouoTApara (dlaxeipiong) Tou KivnTh-
pa €iTe gival cupBartikd eite eival nAekTpo-
VIK& eAeyxopeva, n dladikaoia eAEyxou
gival n idia Kal TEPIYPAPETAl TTAPAKATW
avd ouoTnua.

9.4.1. ZuoTAUATA aVAPAEENg

e Av o kKivnTApag 8¢ AsiIToupyei, AOyw
EAAg1YPNG nAeKTPIKOU OTTIVOARPO.
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O evromopdg TG PAABNG og auth TNV

TepimTwon &ekiva ammd Tov €Aeyxo Tra-

paywyns uwnAng tdong otnv ££0d0 ToU

TTOANQTTAQCIAOTH.

a) Av TTapdyetal upnAr Taon, To1E N BAG-
Bn evrotriCeTar ota uTTouloKaAWwdIAq,
pTToUudi, KkatdoTaon Xwpou kKalong
(xaunArf cupuTtriean, TAOUCIO | QTWXO
peiypa), AdBog xpoviouog.

B) Av AEN umdpyxel uynAf 140N OTnVv
€€000 Tou TTOAAQTTAGCIAOTH, TOTE O
ENEYXOG OTPEPETAI OTOV:



- 'EAeyxo mpwredovTog TTnviou TTOAAG-
TAao100TH (QuouéTpnaon)

Q

* JUVOEOTE TO WUOPETPO OTTWG OTO OXAMA
* H évdeign Tou wuopETPoU Ba TTPETTEl va gival:
a) ammé 3Q -4Qn
B) amé 1Q - 1,5Q 6tav o TTOAAATTAACIAOTHG
£XEI TTpOAvVTiOTOON

Ixfua 9.30: EAcyxXoC HPWTEUOVTOQ
mnviou moOAAXIAQCLOOTH.

- 'EAeyxo deutepelovTtog TInviou TTOA-
AatrAaciaoTh (QuouéTpnon)

KQ

* JUVOEOTE TO WUOPETPO OTTWG OTO OXAMA
* H évdeign Tou wuodpeTpou Ba TTPETTEl va gival
até 4Q - 10Q

Ixnpo 9.31: EAeyxog SeutepeUo-
VTOQ NNVIOU HOAAQIAXCLQOTH.

- 'EAeyxo PBpaxUKUKAWHATOG  TTOAAO-
TAaoI00TH (QuouéTpnaon)

MQ

* YUVOEOTE TO WUONPETPO OTTWG OTO OXAHA
e H évdeign Tou wuodpeTpou Ba TPETTEN va gival
ATTEIPO ().

Zxfpa 9.32: FEAsyxoC BooXUKUKASGUATOC
MTOAAXTAQC L QO TT) .

HAekTpovIKG ouoThuara Kivnrnpa

- 'EAeyxo “onfuartog” yia TG “G1aKoTTEG”
TOU TTpwTEUOVTOG Ba JIAKOTITEI TNV
Tpo@odoaia Tou, dnAadn av To TTPpw-
TeUov dExeTal “OApa’:

- ato TAATIVEG

- amo YEVVATPIA €TTAywYIKOU TUTTOU
(TraApoypdaeog)

- a1é yevvATpia TUTToU Hall

- amd aionTtApeg atpopwy, A.N.Z.,
NAEKTPOVIKI povada

Yy) Z€ TIEPITITWAON UTTOAEITOUpPYiag TOu
OUOTHANOTOG avAPAEENG O EAEYXOG ME
TTaApoypdgo emPBaAAeTal. O1 Kupa-
TOMOPPEG TTPWTEUOVTOG - HEUTEPEUO-
VTOG Mag divouv Tnv TEAIKR” €IKOvVa -
KOTAoTAON TOU CUGTHPATOG KAl JECQ
atré TN oUYKPION TWV KUPATOUOPPWY,
evToTridovTal (TTPWTOTUTTA - CUYKPIVO-
Mevn) TuXOV BAGREG.

8) O1 mmaparmdvw €Aeyxol TTPoUTTOBETOUV
611 n TéoNn TOU CUCCWPEUTA KABWG Kal
0l Tao€IG TPOPOdOTiag Twv TTapaTTd-
vw e€apTNUATWYV gival auTég TTou divel
0 KATOOKEUAOTAG TT.X. Tdon Tpo®odo-
oiag TToAaTTAacIooTA 9V Kai Ox1 S5V.

a)

B)

Ixfiua 9.33: Kupatouopeég
o) OPWTETOVTOC Kol
(B) deutepevovToqg.
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9.4.2. ZuoTNHATA WEKAOTHOU

270 OUCTAMATO WEKATKOU yia TN ypriyopn
Kol owaTr didyvwan GuvioTATal N xprnon
NG avTioToiXNg OlayVWOTIKIG GUOKEUNG
e TO UTTO €Aeyxo ouoTnua. YTapxouv
Opwg BAGReg mou KAMIA diayvwaTIKA
ouokeuy AEN eivai AYNATON va Tig Ka-

TaypPAYEL.

Auréc o1 BAdBeg givar ouvnOwg:
e Y10 OUOCTNHHO TPOYOSOCiag Kauoi-
Hou

OyKopEeTPIKGG MiEcOPETPO
OwAAvag
®iAtpo
AlakAadwThRpag
Eioodog owArjva utrotrieong Mrrek

Ixiupa 9.34: Métpnon tng mieong
KQuoluou.

AvTAia Kauaiyou (KOAANPEVN, BaARi-
OEG AVTETTIOTPOPNAG, AoPAAEiag)
®DiATpo Kauaiyou (BouAwuévo)
PuBpioTig mmieong (eAaTTwuaTiKOG)
Wekaotnpeg (utrek) (Slappor], KOA-
Anpéva)

MNa Tov eviomopd Twv Trapamavw
BAaBwv cuvioTdTtal 0 EAeyX0G TOU OU-
OTAMATOG TPOYOBOTiag yIa TTAPOXH| Kal
TTieon Kauaiyou.

e XTOUG aI0ONTAPEG - EVEPYOTTOINTEG
Ocol  aioBnmpeg - evepyoTToINTEG
€XOUV Kal unxaviké pépog (T1.X. Kivnon
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BaABidag, TepioTpo®r) diokou K.4.) Kal
TO TTPORANUA evtoTTiCeTal OTN OUTAEI-
Toupyia TOU PNXQVIKOU HPEPOUG (KOA-
Anua BaABidag, omdoiyo k.4.). AEN
KATATPAGETAI BAGBn amd diayvw-
OTIKI] ouokeun. ATTAwG péoa atd Ta
CUUTITWHOTA Ba TTPETTEN VA KaTeEUBUV-
B¢ei 0 £EAeyX0G OTO CUYKEKPIYEVO €Eap-
TAMATA Kal va yiveral TTévrtote n d1adi-
kaoia Tng EzOMOIQZHZ.

e Xmiypiaieg BAGBeg TTOU pTTOpPEI VO

o@eilovTal:

- 2€& OTIYMIOIEG KAKEG ETTOPEG - OUV-
O£0EIG, KUPIWG YEIWOEIG TT.X. TTEQTEI
T0 6XNUa o€ AAKKOUBEG, 0€ OTPOPEG
K.G.)

- Opiakég TIuEG OuoAeIToUpyiag onua-
TWV AI0ONTAPWYV, EvEPyOTTOINGN.

- Mikpn) didpkela (1m.X. 3 sec) opiwv
A€ITOoUpYiag YEPIKWV aIoONTAPWYV.

9.4.3. EAeyX0G NAEKTPOVIKAG
povadag eAéyxou

Av dev UTTAPXEl avTioToixn dIayVwOTIKA
OUOKEUN YyIa TOV €AEYXO TOU QVTIOTOIXOU
OUCOTANOTOG, TOTE 0 EAeyX0G Ba TTPETTEI VO
aKOAOUBAOEI TNV TTaPaKATW Sladikaaoia:

10 BApa: 'EAgyxog Tou aiocdnTtiipa
EAéyxeTtal 0 aioBntApag mou mlavov ei-
val EATTWHATIKOG yia KOAA AgiIToupyia ue
TNV QVTIOTOIXN OUOKEUN, TT.X. TTOAUUETPO,
TTAAUOYPAPOG, UTTOTTIECOUETPO K.ATT., av
givar duvatév Tpiv ammd TNV KaAwdiwon
TTOU EICEPXETAI KOl KOTEUBUVETAI TTPOG
TNV NAEKTPOVIKA povada.



Znueiwan: O éAeyxog va amaitei o KIvnTHipag
va Asitoupyei 1 o d1aKOTTTNG avapAséng va ivai
arn 6éon ON n pérpnon mpémel va yiverai e
ouvoedeuéva Ta KaAwdia Tou UTTO EAEyxo ai-
o0Ontipa Kai TNV KaAwdiwan Tou eyKepaAou yia
va unv Kkaraypa@ei BAGBn. Ze mepimtwan mou
auTo Oev givar duvaro, TPETTEI va armopelyeTal
70 TPUTTNUA TwV KaAwdiwv Tou aiobnrnpa ue
aixunNEa avrikeipeva (KapQitoes K.4.), o€ mepi-
TTITWOon TTouU yivel 0 avrioToixog éAsyxog. po-
Teiveral TOTE va yiveral o EAgyxog Tou aiobntipa

OTIC EMAPES THS NAEKTPOVIKNS ovadag.

20 Brpa: 'EAeyxog KaAwdiwong

Eival mBavév apkeTEC Qopég o aiadnTr)-
pag va Asitoupyei owoTd aAAG “To oAua
TOU” va Pnv @Bavel oTtov eyké@aro. ‘ETol
€dv o0 a10ONTAPaG AcItoupyei cwoTd Kal
Ta CUPTITWMATA TNG BAGRNG uTTdpxouv,
givar mBavév va pnv @Bavel “To oAua
TOU” OTOV £YKEPOAO KAl AUTO va OQEiAETal
oTNV KaAwdiwon Tou CUCTAMATOG:

aioONTAPAg P KaAWDIa P EYKEQAAOG

Tote TrpoTeiveTal he TN BorBeia Twv odnyi-
WV TOU KaTaokeuaoTA A yéoa atmo BipAia
va eVvTOTTICOVTAI Ol ETTAPES TOU EYKEPAAOU
TTou Ba €mpeTe va AapBdvouv “To onua”
Tou UTTO €AEyX0 aIoONTAPA Kal va £TTavVa-
AauBavetar oTig emOo@EG (TTAVTO OUVOE-
OEPEVEG) TWPA TOU EYKEPAAOU O EAEYXOG
TNG KAAAG AsiToupyiag Tou aiodnTrpa.

30 BAua

Av TTap’ 6Aa autd “10 Ofua”’ Tou UTTO
éNeyxo aioBntpa “@BAvelr” OTIG ETTAPEG
TOU £YKEPAAOU KAl TO CUUTITWHATA CUVE-

HAekTpovIKG ouoThuara Kivnrnpa

XiCouv va uttdpyouv, TOTE TTIBAVOV auTd
va o@eileTal ot eowTepIik BAABRN NG
NAEKTPOVIKNG povadag.

Znueiwan: lNpémer va amopelyeral n avrika-
Ta0Tacn NG NAEKTPOVIKAG povadag, e dAAn
a6 dAAo autokivnTo TTOU aiyoupa Agiroupyei
owaoTd, €10IKG OTav UTTApXEl NAEKTPOVIKO OU-
arnua akivnrommoinong (Immobillizer), yiari 161e
oilyoupa Kail ol 0UO NAEKTPOVIKEG HovAdeS Ba
‘kAeidwoouv” ue ammoréAsoua va un Asitoupyei
Kavéva autokivnro. Av &ev umrdpxel ouoThua
Immobillizer o€ kavéva autokivnTo kai yivel n
avrikardaraon, TOTE Ta oUUTITWUATA NG BAG-

Bng mpéTTel va oTaUATACOUV VA UTTAPXOUV.

O1 Trapatdvw éAeyxol Ba TTpETTEl va yivo-
VTl HE YEYAAN TTpOGOXN, av AauBdvovTal
OAa Ta PETPA TTPOCTACiOG Kal TnPouvTal
0l 0dnyieg ToU KATAOKEUAOTH, yiaTi gival
Tépa TTOAU €UKoAO va TTpo&evnOei BAG-
BN ME aTTOTEAECUA TO XAOIMO XPOVOU Kal
XPrpaTog.
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NEPIAHWYH ENOTHTAZ 9

ENOTHTA

Ta NAEKTPOVIKA CUCTANOTO aVAPAEENG KATATACTOVTAI
OTIG TTAPAKATW KATNYOPIES (TUTTOUG).
HAekTpOVIKA ava@Aegn pe TTAaTiveg Kal TpavioTop.
HAeKTPOVIKA QVAQAEEN PE YEVVATPIO TTAAPWY ETTAYWYIKOU TUTTOU
HAekTpOVIKA avagAegn ue yevvnTpia Hall
HAeKTPOVIKA XWwpNnTIKA avAQAEEn
HAeKTPOVIKA avAQAEEn eAeyXOPEVN aTTO NAEKTPOVIKI povada
HAekTpovikA avagAegn xwpig diavouéa (D.1.S)
OAokAnpwpévo auoTnua diaxeipiong WYekaouou - avagAegng
H nAekTpovik avag@Aegén pe TTAaTiVES gival éva oupBaTiKO cUoTnUa avAQAEENGS, UE TN
B1apOopA OTI 0 €AeyXOG TOU TTPWTEUOVTOG TTNVioU Tou TTOAAQTTAQCIOOTH YiveTal atrd éva
TpavlioTop, Tou otToiou N Bdon (B) Opwg eAéyxeTal atrd TIG TTAATIVEG.
H avTikatdotaon Twv TTAATIVWV JE GAAOUG PINXavIoPoUG, Ol OTToI0I UTTOPECAV VA EAEY-
xouv Tn Bdon Tou TpavioTop Xwpi¢ TTPORAARUATA, OTTWG YEVVATPIES E€iTE ETTAYWYIKOU
TUTTOU €iTe TUTTOU Hall, dnuiolpynoav Kai Ta avTioTolxa NAEKTPOVIKG CUCTHHOTA ava-
PAEENG.
H nAekTpovikn xwpntik avagAegn (C.D.I) atnpifetal atn @OpTION VOGS TTUKVWTH KAl
OTNV EKQOPTIOA TOU OTO TTPWTEUOV TTNVIO TOU TTOAAATTAQCIAOTA PE TO KAEIOINO €VOG
BupioTop 1o0xU0G. To BupioTop eAEyxETAl CUVNBWG €iTe ATTO TTAATIVEG, €ITE ATTO YIA YEV-
VATPIA TTOAPWY ETTAYWYIKOU TUTTOU.
H avTiIKaTdoTaon Twv JNXavIKWwyY PNXaviouwy a1rd nAEKTPOVIKOUG aiobnTrpEeg, Ol OTToi-
ol “TTAnpo@opPOoUV” pia nNAeKTpoVIKr povada (eykEPaAo) kal n otroia emefepyddeTal Ta
€1I0epXOMEVA OHpaTA TUTTWV TWV AIoONTAPWY, €iXe WG aTToTéAeopa Th dnuIoupyia NAe-
KTPOVIKNG avAQPAEENG EAeyXOUEVNG OTTO NAEKTPOVIKA povada (Eyké@alo).
H nAekTpoVvIKA ava@Aegn xwpic diavouéa (e NAEKTPOVIKA povada eAéyyou) D.1.S., €xel
WG XOPAKTNPIOTIKO TNV EAAEIYn Tou dlavopéa. Agv UTTApYEl OTO cUCTNUA AUTO KAVEVOG
MNXAVIKOG PNXAVIOUOG, OUTE TTEPIOTPEPOUEVA TUAMATA.
To oAokANpwUEVO aUCTNUA BIAXEIPIONG WEKATHOU - avAPAEENG, eival To TEAeuTaio OU-
oTnua avagAegng ae €€EAIEN TTou e@apudleTal ouepa. To KUPIO XapaKTNPIOTIKO auTou
TOU CUCTAMATOG €ival OTI 0 €AEYXOG TOU CUCTHHOTOG aVAPAELNG KAl O €AEyXOG TOU OU-
OTAMUATOG WEKATHOU YiveTal atrd TNV id1a NAEKTPOVIKA HOVAda (EYKEPAAOG).
Ta ouoTruaTa oAOKANPwWHEVNG BIaXEIPIoNG AVAPAEENGS - WEKATHOU EAEYXOUV Kal puBpi-
{ouv TNV akpIPr TToaOTNTA WeKATWOU Kal TO aKPIREG anueio ava@AeENg G’ BAeG TIG @a-
O€IG AeIToupyiag Tou KIvnTApa, 6TTWG PEAAVTI, HEPIKO KAl TTAAPES QOopPTio, TTPoBEpuavon
TOU KIVNTHpa, K.4.
Ta ouoThPaTa TPOPOdOCIag TTOU UTTAPXOUV gival To cuuBaTiké cUaTnua e EagpwTApa
(KapuTTIPATEP), ME NAEKTPOVIKO £EQEPWTNPA, PE MNXAVIKO WEKACUO KOl PJE NAEKTPOVIKA
eENEYXOMEVO WEKATUO.
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HAekTpovIKG ouoThuara Kivnrnpa

Ta cuoTApaTa Yekaopou XwpifovTal o€ Tpia UTTOCUCTHHOTA.

a) YmrooUuoTnua 1po@odoaciag Kauoiyou

B) YmroouoTnua eilcaywyng Kal ETpnong aépa

y) YTTooUoTNPa NAEKTPOVIKOU EAEyXOU (QITONTAPEG - EYKEPAAOG - EVEPYOTTOINTEG.

To utrooUoTNUA TPOPOdOCIaG KAUCIUOU OTTOTEAEITOI ATTO TA TTOPOKATW £EAPTANATA: TN
de€apevr Kauaoipou, TNV avtAia Kauoipou, TIC CWANVWOEIG KaUaiyou, To QiATpo Kauaoi-
Mou, TO pUBUICTA TTiEONG KAUGIUOU, TOUG WEKATTHPEG (MTTEK),

To uTToOUOTNUAO €I0AYWYAG KAl HETPNONG TOU GEPA ATTOTEAEITAI aTTO: TO QIATPO aépa,
TO PeTPNTA aépa, Tn BaABida TpdabeTou aépa, TO cWHa TTETAAOUDAG yKalioU Kal TNV
TTOAQTTAN €10AYWYNG.

To utrooUOTNUA NAEKTPOVIKOU €AEyxOu UTTOPEl va XwploBei og Tpia uTTOOUGCTHPOTA,
avaAoya pe Tn Asitoupyia Tou KABE UTTOOUGTHUATOG.

10 YmmoouoTtnua: Aiocdnthpeg (Sensors)

AioBnTpeg xapakTtnpidovtal OAa ekeiva Ta eEAPTAPATA TTOU “TTANPOPOPOUV” TNV NnAe-
KTPOVIK povada eAéyxou (eykEQaAO) yia kdTTolo péyebog T1.X. Bepuokpaaia, Trieon,
OTPOYES K.ATT., UTTO pop@r) ouvhBwg Taong, TTaAuouU K.4.

20 YmoouUoTtnpa: HAekTpovikr povada eAéyxou (ECU)

2KOTTOG TNG NAEKTPOVIKAG JovAdag AEyXOU gival va eTTECEPYACETAI TA EI0EPXOUEVA ON-
paTta atrd Toug aloBnTAPES Kal péoa atmod €18IKA TTpoypdupaTa divel eVIOAR - OTEAVEI
ONUATA - GTOUG EVEPYOTTOINTEG VA EKTEAETOUV KATTOIO dladikaagia.

30 YmoouoTtnua: O1 evepyotrointég (Actuars)?

O1 gvepyoTtroInTég gival eCapTAMATa TTOU dEXOVTAI EVTOAEG (CAMATA) TTPOKEINEVOU VA
eAéyCouv, puBuioouv katTolo péyeBog MM.x. wekaoTAPES (UTTEK), BnUATIKOi KIVNTAPES
K.ATT.
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10.
1.
12.
13.
14.

EPQTHZEIZ ENOTHTAZ 9

1. Tiati o1 TAaTiveg dnuioupyolv TTpoBAAuara ato oUoThua ava-
PAEENG;
2. TMola Ta TTAEOVEKTAMATO TWV NAEKTPOVIKWY CUCTNUATWY avd-
PAEENG;
3. H nAekTpovikr povada ava@Aetng emmeepydadetal diIaQopa nAe-
KTPIKG OruaTta yia Tn owaoTr AsiToupyia Tou KivnTipa. Moieg
QUOIKEG PETOBANTES QVTITIPOCWTTEUOUV AUTA TA NAEKTPIKG ONR-
paTa;
2xeOIA0TE TO NAEKTPIKO KUKAWHA TNG NAEKTPOVIKNG AVAPAEENG e TpaviioTop Kal
TIAQTIVEG.
Molo e€dpTnua Tou CUCTAPATOG avAPAEENG avTikatéoTnaoe n yevvhtpia Hall kai og
TTOI0 @aIVOPEVO BaaileTal n AsiIToupyia TnG;
Moleg cival o1 Bacikég AsIToupyIkEG dlapopég avaueoa o€ pia yevvnTpia Hall kal o€
Mia eTTayWYIKA YEVVATPIO TTOAPWY;
Moleg gival o1 Baolkég dIOPOPEG KAl TA TTAEOVEKTHOTA TTOU TTAPOUCIAdel ToO oUOoTn-
Ma oAoKANPpwPEVNG avAPAEENG, o€ oXEon PE OTTOIOdNTTOTE GAAO OUCTNUO avAPAE-
&ng;
>xedIG0TE TO PTTAOK DIAypapua TNG OAOKANPWHEVNG aVAPAEENG.
Mwg Aermoupyei T0 oUOTNUO TNG OAOKANPWHEVNG CUVOUBCHEVNG AVAPAEENG - TPO-
podoaoiag Motronic;
Mola gival Ta UTTOCUOTAPATA EVOG CUCTANATOG NAEKTPOVIKOU WEKAOHOU;
ATTO TToI0 €6OPTANOTA OTTOTEAEITAI TO OUOTNUA TPOYPODOCiag KAUTIUOoU;
ATTO TToI0 €COPTANOTA OTTOTEAEITAI TO CUOTNUA EICAYWYAG Kal JETPNONG OéPa;
ATT6 TToI0 CUCTHAUATA ATTOTEAEITAI £va NAEKTPOVIKA EAEYXOMEVO OUOTNUQ;
AvagépaTe €idn aiobnTAPWY 0TOV NAEKTPOVIKO WEKATUO.
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HAEKTPONIKA 2XY2THMATA AYTOKINHTOY

r ENI K A

10.1. HAekTpovikd Zuothpata Merddoong Kivhong
10.2. Médnong

10.3. AigOuvong

10.4. AvdpTtnong

10.5. TpooBéTwyv AsiToupyiwv

10.5.1. MadnTIKAG aoc@daAsiag

10.5.2. Immobilizer

10.5.3. A/C

10.5.4. T[Anpo@oépnong

10.5.5. Aidyvwon BAaBwv



Enidiwképevolr otdxoi:

Me Tnv oAokArpwaon autou Tou Ke@aAaiou Ba TTPETTEl va €ioTE IKAVOI

va:

B Avo@EpeTe KOl VO TTEPIYPAPETE Ta CUYXPOVA NAEKTPOVIKA CUOTAMATA

TOU OIUTOKIVATOU.

B Ava@épeTe Ta €idn Kal va TTEPIYPAPETE T BACIKA TOUG EAPTAMATA.

B [Mepiypd@eTe TOV TPOTTO AEITOUPYIOG TOUG, TA IBIAITEPA XOPAKTNPICTIKA

Kal TIG XPAOEIG TOUG.

B Avag@épete TRV pe@odoloyia didyvwong Kai Ti§ BAABEG Twv oCUCTNMA-

TWV.

FENIKA

H peydAn avamTtuén tng NAEKTPOVIKAG
KOl N €Qappoyn TNG KUPiwG aTov EAEyX0
OAWV TwV CUCTAPATWY TOU QUTOKIVITOU,
gival To KUPIO XOPAKTNPIOTIKO TNG TEXVO-
AoyIKNG €€ENIENG TV CUCTNPATWY AUTWV.
To emmiTredo £QAPUOYAG TOU NAEKTPOVIKOU
eAéyxou oTa OUOTAPATO auTd KaBopilel
ouvnBwG Kal TNV TEXVOAOYIKNA TOUuG €EEAI-
&n. MN.x. 1ng yevidg, 2ng, 3ng, K.0.K, nAe-
KTPpOVIKO ouaTnua 1médnong, PeTddoong
Kivnong K.ATT.

H avdAuon Twv cuoTnudtwy autwv Ba
ETMKEVTPWOEI KUPiWG OTOUG dIAPOPETI-
KOUG nNAEKTPOVIKOUG TPOTTOUG €AEyXOU
(€idn), TTOU UTTAPYOUV WEXPI CHPEPT OTA
OUCTAMOTA TOU auToKIvATOU. 'ETOI N ava-
@opa OTa CUCTAUATA auTd Ba yiveTal Pe
Bdaon TNV KalvoTodia TTou TTapouaiadel To
KGBe ouoTnUa Kal Tov TPOTTO A&IToupyiag
TOU.
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10. 1. HAextpovikd4
Svothuata petddoong
xivnong

H kivnon (duvapun, potrA) amd Tov Kivn-
TAPA JETOPEPETAI OTOUG KIVNTAPIOUG TPO-
¥XoUg (ouvhBwg OToUG €UTTPOG 1 OTOUG
TTow f Kal aToug 4), ue T0 gUCTNUA YETA-
doong Kivnong.

To kAaoiko ouornua ueradoong Kivn-

ong amroregAgital amo:

e Tov OUUTTAEKTN

e To KIBWTIO TAXUTATWV

e Tov agova perddoong kivnong (Aev
UTTAPXElI OE QUTOKIVNTA WE PTTPOCTIVA
Kivnon)

e To dlagpopikd

e Ta nuiagoévia

e Tig TTAAuveG Kal TENOG

e Toug TpoxoUg.

‘ExovTag oTOX0 TNV oIKovouia, TNV avean,

aAAG Kal TNV ac@AAEla Ol auToKIVNTORI-



opnxavieg Tapouciacav egeAlyuéva ou-
OTAMOTA PETAdOONG TNG Kivnong.

10.1.1. HAeKTpOVIKA
EAEYXOUEVOILI CUUTTAEKTESG

H BaoikA Acitoupyia evdg OUUTTAEKTN €i-
Val VO aTTOMOVWVEL TOV KIVNTAPA aT1Td TO
KIBWTIO TOXUTATWY, OTaV 0 0dnyog BEAEI
va aAAGgel TaxuTtnTa f va EeKIvAoEl atro
oTaon. Autd €xel wg ATTOTEAEOUA TNV
TIPOOBEUTIKA PETAPOPA 10XUOG aTTO TOV
KIVNTAPa TTPOG TO KIBWTIO TAXUTATWY Kal
TNV OPaAr aAAayr Tng TaxuTnTaG.

YTApXouV OPKETOI TUTTOI OUMTTAEKTWV.

Ava@épovTal TTAPAKATW o1 TUTTOI TTOU

XPNOIYOTToI0UVTal CUVABWG.

e Mnxavikog OUPTTAEKTNG (§NPOS  Kal
uypog)

e HAekTpopayvnTIKOG CUMTTAEKTNG (&N-
PGS Kal uypPoS)

* YdpauAikdg MeTaTpotréag poTrrg

e AUTOPOTOG OUPTTAEKTNG

O1 NAEKTPOVIKA EAEYXOPEVOI GUUTTAEKTEG
ouviRBwg TOTTOBETOUVTAI O€ AUTOKIVNTA
TTOU £XOUV NUIAUTOMATA A auTéuaTa KI-
Bwria TaxutATwv. Eivar kd&molog T0TTOG
oupBaTikoU CUUTTAEKTN KOTAAAnAa dia-
MOPQWUEVOU, WOTE N CUUTTAEEN Kal ATTO-
oUPTTAEEA Tou va yiveTal péow evog pn-
XaVIOPOU, O OTT0iog OUWG EAEYXETAI ATTO
NAEKTPOVIKN povada. H nAekTpovikA po-
vada givai n idla TTou eAEyXEl Kail TO KIBW-
TIO TAXUTATWY, KAl N KUpIa Asitoupyia mng
gival a@ou oUAAEEEN Ta aTTapaiTnTa OAPA-
Ta a1md TOoug aIoBNTAPESG Kal ae ouvdua-
OMO e TNV €TIAOYR atmd Tov 0odnyd Tou
TPOTTOU 08fyNoNG (KAVOVIKH, OIKOVOUIKH,
aywvIOTIKA 0drynan), va dnuioupyei Ta
KATtGAANAa ofpaTa TTPOG TN Hovada evep-

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

yotroinong (€ite NAEKTPOUNXAVIKA, EiTE
UBPAUAIKR) yia Tn CUPTTAEEN Kal atTooU-
MTTAEEN TOU GUUTTAEKTN.

To av n oUPTTAEEN - aTTOCUPTTAEEN €ival
OMaAN 1 atréToun €€apTdTal ATTO TNV ETTI-
Aoyr Tou 0dnyou yla OIKOVOUIKA i ayw-
VIOTIKA | 0driynon. ETTIAOYr OIKOVOMIKAG
odnRynong onuaivel ouaAn oUUTTAEEN -
QATTOOUUTTIAEEN TOU KIVNTHPA O€ XAPNAEG
OTPOYEG AsITOUpyiag, TTOU €XEl WG OTTO-
TEAEOUA TN MeEiwon TnG KatavadAwong,
TNV dveon TwV €MRATWY Kal Tn AlyoTepn
@B0opda Tou CUPTTAEKTN. AvTiBeTa, €TTIAOYN
aywvIoTIKAG odrynong onuaivel améro-
PN OUUTTAEEN-ATTOCUUTTIAEEN, OTTOTOMEG
aAAayEG TaXUTATWY, PE ATTOTEAECUA TNV
auénon Tng KatavaAwong, Kal Tn Alyote-
pn dveon Twv €MRATWY Kal TN YpAyopn
@B0pPda TOU CUPTTAEKTN.

EmimTAéov, N NAeKTPOVIK povada TTPETTE
va TTepIAaPBAvel aTo TTPOYPANPA TNG KAl
AAAEG TTEPITITWOEIG AEITOUPYIOG TOU AUTO-
KIVATOU, OTTWG, N EKKIVNON TOU QUTOKIVK-
Tou amod oTdon, n oUUTTAEEN TaxUTNTAG
aTtod veKPA ) O€ Kivnaon, To KaTéBaoua Ta-
XUTNTAG WOTE va QPEVAPEI O KIVNTAPAG, N
ATTOCUMTTIAEEN TOU KIVNTAPO GE PPEVAPI-
oua TTavikoU yia va pnv oBnaoel, n mpo-
oTa0ia Tou KIvNTAPA atmd TTOAU UWNnAEG
OTPOYEG AsiToupyiag, (katéBaopa Taxu-
TNTAG), N AcIToupyia o€ KatdoTacn ava-
YKNG WOTE VO CUPTTAEKEL pia TaxUTnTa yia
va uTTopei va KivnOei To autokivnTo.
Etriong n nAektpoviky povada eAéyyou,
OTTWG OAQ T NAEKTPOVIKG CUCTANOTA TTE-
pIAauBdvel kal cuoTnua autodIdyvwong
€101 WWOTE va YTTopei va ouvdebei, péow
NG @icoag didyvwong, YE dIAyVWOTIKA
ouokeun. ‘ETol, og mepimtwaon BAGBNG
evepyotrolei TN Auyvia autodidyvwong
TOU OUCTAMOTOG, TTOU PBPIioKETAl OTO TA-
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1. HAekTpovikr) povada eAEyxou AeiToupyiag auTo-
MOTOU GUUTTAEKTN

2. Y®pauAikr) yovada gvepyoTtroinong

3. ZepBopnxaviopdg AsiItoupyiag CUPTTAEKTN Kal
aiodnTipag B€ong.

4. AioBNTAPAG GTPOPWV KIVNTAPA.

5. ZupBaTikdG CUPTTAEKTNG KAl KIBWTIO TOXUTATWY

6. AioBnTipag TaxUTNTOG AUTOKIVATOU

7. AioBnTApag BEong TaXUTATWY

8. MoxA&g eTTIAoyEa TaXUTATWY JE aloBNTAPa oTN
AaBn

9. AioBnTrpag B£ong TTevTaA ykadiou.

Ixiua 10.1: YSpauALlKI) povada €VEPYOIO(NoNg CUUIAEKTN — OepPBOunXOVL—

MTTAG TOu auToKiviTOoU, (MTTOpPEi €TTiIONG
va €I00TTOIE KAl JE AXO0), EVNHEPUWVOVTAG
€101 TOV 00NYO0.

To nAekTpikKd poTép Oivel Kivnon oTtnv
avTAia n otroia TTapdayel TNV uwnAn Tri-
€0N TOU uypoU, TO OTToio KaTeuBuveTal
oTov oepBounxavioud Asitoupyiag Tou
OUUTTAEKTN. H TTapoxr) uypou eAEyxeTal
ammd pia nAekTpopayvnTiky BaABida atnv
€€000 TNG TTOPOXNAG, EVW O EAEYXOG TNG
TTieong yivetal p€Cow €vog TTPEGCOOTATN.
€ TEPITITWAN TTOoU N Trieon uTTePREi KA-
IOl TIMA N NAeKTpoPayvnTIKN BaABida
avoiyel Tn diodo ETIOTPOPNSG TWV UYPWV
01O BOoXEIO BIOOTOANG.
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Oubdg CUUIAEKTD).

O oepPounxaviopds GCUMTTAEKTN  €ival
OuVvOEdENEVOG UE TO BiXAAO TOU CUUTTAE-
KTn, HEOW TNG VTiCag, £T01 WOTE OTAV AU-
gavetal n Tieon va Tpadel TV vTida Kai
va ammooUuTTAéKel Tov Oioko. ETtiong, Tre-
piAauBaver kal Tov aiobnTApa B6£ong cu-
MTTAEKTN O OTTOIOG OUVOEETAI PE TNV NAE-
KTPOVIKI JovAda eAEyXOU.

10.1.2. HAeKTpOVIKG EAEYXOHEVA
Kifwtia TaxutiTwyv

Ta nAekTpoVIKA eAeyxOueva KIBwWTIA TO-
XUTATWV €ival €ite autdPaTa €iTe Pe ou-



HAekTpOVIKG OUOTHUATA QUTOKIVATOU

2UOOWPEUTAG

HAekTpoBaABida

Mpeoo-
oTaTNg

HAeKTPIKEG
ouvoEoelg

HAekTpIKO

O ogpPopnyavioudg 1I0X00G

PeCepBoudp kai @iATpo

YdpauAiki
avTAia

JoTEP

YOpauAiko
éuBolo .
AioBnTrpag
0é0nG CUPTTAEKTN

Ixfua 10.2: YSpQuUALKI) uovada €VEPYOHO(NoNG CUUITAEKTN—

vex MeTaBaAAduevn oxéon ME IMAVTA.
Ta autépata KIBWTIA TAXUTATWY XOpa-
KTnpidovTal yia TNV dveon otnv odrynon,
TNV OIKOVoia, TIG MEIwpEVES @BopEg. Ta
ouvexoug petapaAléuevng oxéong dp-
XIOQV va XPNOIKOTTOIoUVTAl TTapaywYIKA
oTa auToKivNTa, OTAV AVTINETWTTIOONKE TO
TPORANUa avtoxng Tou IuavTa Kivnong. H
AVTIKATAOTACH TOU ATTO PETAAAIKO IMAVTA
€dwae TN AUON yia TNV €Qapuoyn Tou aTa
auTokivnTa.

oepfounxav Louoc.

Ai10OnTHpEG TOU CUCTHNATOG

O1 aio0nTHPEC VOGS NAEKTPOVIKA EAgy-

XOuevou KiBwriou TaxurnTwv Ouvi-

Owg civai:

- O aigbnmipag B€ong poxAoU TaxuTATWV

- O ai08ntpag Béong TTeTaAoUdAG yKa-
qiou

- O a100nTAPag TaxUTNTAG TOU QUTOKIVA-
TOU

- O a100OnTApPag TTOOOTNTAG EICEPXOME-
VOU aépa
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- O a108nTpPag oTpoPwv ££6d0U GTOUG
Tpoyoug

H nAsktpovikn povada sAéyxel Toug

TTAPAKATW EVEPYOTTOINTES

- Tig BaABideg aAAayrg TwV TaXUTATWV

- Tov nAekTpopayvnTn yia TNV CUPTTAE-
En/atrooUuTTAEEN TOU CUUTTAEKTN

- Tn diayvwoTikr Auyvia

- Tnv KaTAOTOON €KTOKTNG AVAYKNG

- Tnv autodidyvwaon Tou CUCTAPATOG

10. 2. HAexktpovikd4
eAeyxdueva ouvotiuata
[IEAHZHY ABS (ANTILOCK
BRAKING SYSTEM)

To oclUoTnua Tédnong cival éva atd 1A
TTAéOV KOBOPIOTIKA CUCTAMOTA TOU QU-
TOKIVATOU YIa TNV ao@aAn Kivnon Tou. Ta
atrAd PNXavik& @pEva £XouV Yivel Oruepa
NAEKTPOVIKA eAeyxOueva To ouoTnUO TTE-

dnong TTPETTEl va ETTITPETTEI GTOV 0dNYO
Va JEIWVEI TNV TaxUTNTA TOU OXNMOTOG, Va
TO OKIVNTOTTOIEI O€ KATAAANAN atrdéoTOaoN
Kal XpOvo Kal va TO KPpaTd OTAUATNUEVO
avegdptnTa amod TNV KAion Tou dpdpuou.
Ta €idn Twv ouoTNUATWY TTEdNONG TTOU
XpnoiyotrololvTal ofiuepa  dlakpivovTal
og KUpla Kal BondnTikd CUCTAMATA TTé-
onong. Kupia ouoTthpata 1T€dnong eivai
EKEIVA TTOU €XOUV WG BATIKO TTPOOPICHO
TN Meiwon TG TaxUTNTOG KAl TNV OKIVNTO-
TT0iNON TOU OXAMATOG, EVW Ta BondnTIKA
OUCTAMOTO €vIOXUOUV TNV TTPOCTTABEIa
TOU 00nyou yia KaAUTepn atrdédoon Tou
OUOoTANOTOG TTEdNONG. Ta NAEKTPOVIKA
eleyyxopeva ouoThpaTa Tédnong eival
BonBnTikd cucoTAuaATa TTOU BEATILOVOUV
onpavtikd T6c0 TNV 1TEdNON aAA& Kupi-
WG TN duvVaTOTNTA TOU 0BNYOU va diatnpei
Tov éAeyxo Tng d1elBuvong Tou auToKivn-
TOU.

S)
®
S)

ok owbh=

®
© N

11.
. MeiwtApag oTpopwv £§6dou KIBwTiou
13.

©

ZAMOTO QITONTAPWY

Movdada nAekTpoviKoU eAEyxou

AvtAia TTapoyng Aadiou

KUpia BaABida pubuiong
HAexTpopayvnTikég BaABideg puBuiong
€UPOUG TTAAPWV

Onkn BaABidwv (BaABIGo@6pOG)
HAekTpopayvnTikég BaABideg peTaywyng
Agovag atré oTpoParopopo
MeTtarpoTtréag poTtrg

SUPTTAEKTEG Kal péva

MAavnTIK& cuoTAPOTO

‘E€000G TTpog Toug TpoxoUg

Ixfipa 10.3: Aldypauua nAEKTPOVIKOU €AEyxOoU KLLBWTIOU TaAXUTHTWV.
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HAekTpOVIKG OUOTHUATA QUTOKIVATOU

©¢ong eTaAoudag

Mapoxng aépa eilcaywyng

©éong oTpoParoPopou

Tayutntag aTpoRilou
METATPOTTED POTTAG

TayxUTnTag TTeEPIOTPOPNG
deutepelovTa Géova

O¢ang emAoyéa petddoong

O¢ppokpaciag Aadiou kiwTiou

AIOKOTITNG QUTWYV PPEVWV

HAekTpOVIKA povada eAéyyou

Zxfiua 10.4: AioBntnpeg autouatou KLLwilou.

Kupia ouoTAuaTa médnong €i-
val Ta USpOUAIKA @péva, Ta OE-
poOPPEVA KOl TA MNXAVIKA @péva.
BonBnTtikd cuotiuarta mednaong cival Ta
oepBOPpPEVA, TA NAEKTPOPPEVA KOl TO
ABS.

2nuavTik oupBoAr) oTnv evioxuon Tng
EVEPYNTIKAG AOQAAEIOG TTPOCPEPEI TO OU-
oTnua avTigTrAokapiopartog Tpoxwy ABS.
XPNOIYOTIOIEITAI VIO TNV GTTOQUYR WTTAO-
KOPIOPATOG TV TPOXWV O€ QPPEVAPIOUO-
Ta TTAVIKOU Kal g€ 0AIoBnp6 0d60Tpwa.
‘ET1ol, TO0 0xnpa TTapauével otTabepd otnv

TTopEia Tou Kal eAeyxOuevo atréd Tov odn-
yO KaTd To ppevAapIoua.

‘Eva rumiko ouotnua ABS amoreAgital
amo:

e TNV NAEKTPOUSPAUAIKN HOVAda

H nAektpoUdpauAiky povada Tou ABS
Aeiroupyei ocUPQWva Pe Ta CAPATA TNG
NAEKTPOVIKNG povadag tou ABS yia Tov
¢AEYXO TNG TTiEONG TWV UYPWV TTOU EQOp-
pOZeTal oTa KUAIVOPAKIA TwV 4 TPOXWV.
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6
5
1 4 2
3
3
1. ZuykpoTtnua udpauAikng povadag / 4. AIaKOTITNG GWTWV OTOTT (UTTAPXEI KOl OTA
eyke@dalou ABS oupBatikd oucTApaTa TEdNoNG)
2. AigOntpag emppaduvong, (UTTApPXEI 5. TpoeidotoinTikr Auxvia ABS

o

ouvABwg povo oe povtéda 4WD) MpogidotroinTikA Auxvia epévwv

3. AioONTAPEG OTPOPWV TWV TPOXWV

Zxfiua 10.5: Atataén efaptnudtwv oucTAuATOog ABS.

HAeKTPOVIKN) povada eAéyxou
MpbéobeTeg BaABideg eAéyxou EDS
AloBnTpag B€ong TEVTAA pévou
HAekTpoUdpauAIkr) povada ABS

AioOnTpag TayxutnTag Tpoxou
pavad Tpoxou

EvdeikTiké Aaputraxki ABS - EDS
EvOeIkTIKO AauTTakl 0TaOuNg

ok oN -~
©x® N

Mpica autodidyvwong

Zxfipa 10.6: Toun nAextpoUdpQUALKNG HOVAdAS.
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HAekTpoVIKG ouoThuATA QUTOKIVATOU

Zxfupo 10.7: Toun nNAeKTPOoUdPAUA KNG HOVASAC.

H nAsktpoidpauAiki povdda civai o
EVEPYOTTOINTAS TOU OUOCTNMATOS Kdli
mepiAauBdvei:

o) TOV NAEKTPOKIVNTAPO KOl TRV
avTAia, n otoia dloxeTelel TO UYPO
TWV QPEVWY TTOU a@aIpEBNKe KaTA TN
Meiwon TG Tmieong atmd 10 KUAIVOPAKI
Tou TpoxoU TTéAI TTicw OTO avTioTOIXO
KUKAWHA TWV QPEVWV.

B) TOo CUOOWPEUTH TNG TTIEONG TOU KU-
KAWMOATOG, OTTOU dlaTnpEi TNV TTiean
TOU OUCTHPATOG.

Y) TIS nAekTpopayvnTikés PBaABideg
yla Tnv pUBuIoN Tng TTiEONG TOU Ku-
KAWUATOG.

&) Tov amoofeoTApa TaApwvV. Mg Tn
AeIToupyia  TwWV  NAEKTPOPAYVNTIKWY
BaABidwv TTapoucidleTal aufopeiw-
on TNG TEoNG TwV UYPWV TwV Qpé-

vwV. AuTO dnpIoupyei TTOAPIKEG dov)-
O€1G 0TO OUOTNUA TTOU PBAvVoUV PEXPI
TO TEVTAA @pévwyv Tou odnyou. Ol
TTAAUIKEG QUTEG OOVNOEIG ATTOOREVO-
VTal ATTO TOV ATTOORECTAPA TTOAPWY
TTOU UTTApxel oTn dIaTagn TNG nAe-
KTPOUSPAUAIKNAG povadag.

€) Ta Ji1d@opd peAE OTTWG TO PEAE TNG
avTAiag, To peAé AsiToupyiag EKTAKTNG
AVAYKNG K.ATT.

* TNV NAEKTPOVIKN povada eAéyxou

H nAekTpovikr) povada eAEéyxou (EykEPa-
Aog) Tou ABS pe Bdaon ta ofuarta amo
TOUG aIOONTHPEG OTPOPWV TWV TPOXWV
oTéAvEl onuarta Aeitoupyiag TPOG Tnv
NAeKTPOUdPAUAIKr povdada Tou ABS yia
TOoVv €AEYXO TNG TTEONG TWV UYPWV TTOU
£QapUOLeTal 0TO KUAIVOPAKI KABE TpOXOoU
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Zxfupo 10.8: HAektpoUdpauAikn povada oucTtnuatog ABS teAesutalag yevidag
uali ue NAEKTPOVIKN HOVASA €AEyXOU.

Exfiua 10.9: HAEKTPOVLIKI] Hovada €A€yxou.
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WOTE VO ATTOTPATTEI TO PTTAOKAPIOHA TWV
TPOXWV.

Eivar Aoimmév n nAekTpovik povada
eAEyXOU €vag PIKPOG NAEKTPOVIKOG UTTO-
AoyloTAG TTOAAWYV KavoAiwv. Aéxetal Ta
NAEKTPIKA OrpaTa a1rd TOUG aIoBNTAPES
TWV OTPOPWYV, Ta OTToia €ival HEYEBN ava-
Aoya TTpog TNV TaxUTNTA TWV TPOXWV KAl
ava@épovTal GTnV ETTITAXUVAN, TNV ETTI-
Bpaduvon kai Tnv oAicbnaon. Me Bdon Ta
onuara mmou d€xeTal UTToAoyilel TNV TaXU-
TNTa €MRPAdUVONG TWV TPOXWV Kal divel
EVTIOA OTNV NAEKTPO-UBPAUAIKA povada

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

Kal TIG nAekTpopayvnTikéG BaABideg Tou
OUCTANOTOG YIO TN PEIWaN, TN CUYKPATN-
on f TNV alénaon TnG TTEoNG TOU KUKAW-
MaTOG.

Zuvnbwg, 000 EexwploTd nNAEKTPOVIKA
KUKAWWPOTO OTNV  NAEKTPOVIKA povada
eAéyxou eEao@alifouv Tnv OpOAR Ael-
TOUpYia TOU CUOTANATOG.

‘Eva ouoTtnua autodidyvwong, avaloyo

ME QUTO TTOU UTTAPXEI OTA NAEKTPOVIKA
OUOTAMUOTO WeKAOHOU €AEYXEl TNV KOTA-
OTOCN TWV NAEKTPOVIKWY KUKAWUATWY,

EIZOAOX EZOAO:

AI06. oTpOoPWV TPOXOU (UTTP. aPIOT.) YBpauAikn
AI08. oTPOQWY TPOYXOU (TTIoW apIOoT.) »| Peréotép L Jovada
AIGB. OTPOPQV TPOXOU (WTTp. BEEIG) Ecéo avrhiag Morép avThiag
A6, , . ] -

|09' 0Tp0(pu’)v TpoxoU (Tmiow OegId) Moc ABS PENE e,
Al0KOTITNG GUTWV GTOTT £KT. QvayKng *
AkpodEKTNG BIOKOTITN S1dyvwaong "
Taon LmanprO(g i BaABida eloaywyrig I:l
AI06. G (povo yia povtéda 4WD) MTTp. apIaT. NAMTIKA I:l

BaABida eaywyng
Mrp. apioT. nMTIKA
BaABida eaywyng
Mrtrp. apioT. nMTIKA
BaABida e¢aywyng
Miow apioT. NNTIKA
BaABida e¢aywyng
Mrtrp. deg1d NMTIKA
BaABida eloaywyng
MNiow degi& NA/TIKA
BaABida elcaywyng
MNiow 8§ NA/TIKA
BaABida egaywyng

_ MpogidoTroinTikA
_ Eyképalog
- KIVNTAPQ

Mpoe1d. Auyvia
> <€—— EBD (1posid.
Auxvia @pévwv)

g ®dioa petagopdg
- : dedopévwy (DLC)

Exfpa 10.10: Acit0UpyLtKkO SLAYPAUUX NAEKTPOV KNG HOVASHG €A€yxou.
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TWV NAEKTPIKWY KUKAWUATWY KOBWG Kal
TWV KAAwdIWoewV. EAv uttdpyel Kamoio
TPORANUa oto cUoTnua, TOTE avapel n
evOEIKTIK) Auxvia (ABS) 1Tou uttdpxel oTo
TAUTTAG TWV OPYAVWV: ETCI EVNUEPWVETAI
0 00nyog o1l uttdpxel BAGRN oTo oUCTNUA
Kal TTPETTEl va TTAEl OTO CUVEPYEIO.

* TOUG 010ONTAPEG OTPOPWV

O1 a100NTAPES OTPOPWYV TWV TPOXWV aVI-
XVeUoUV TNV TaxUTNTA TTEPIOTPOPNG KAOE
Tpoxou. lNMapdyouv cAUATA TTOU TTANPO-
POPOUV TNV NAEKTPOVIKI JovAada eAEyxoU
yla TNV oAioBnan i 6x1 Twv Tpoxwv. Eival
aiIoOnThPES ETTAYWYIKOU TUTTOU.

‘Evag  000VTWTOG TPOXOG TTEPIOTPEPE-
Tal PJTTPOCTA atd Tov aiodnthpa. Katd
TNV TEPIOTPOPH Tou 0dovVTWTOU TPOXOU
MTTPOCOTA aTrd TOV QIoBnTAPa TTapdyeTal

Mia evaAAaoodpevn taon. H ouyxvotnta
TNG Trapayopevng Tdong eival avaioyn
ME TNV TTEPIOTPOPR TOU Tpoxou. To onua
TNG TTAPAYOUEVNG TAONG TTANPOYOPEI TNV
NAEKTPOVIKN JOVAda EAEYXOU YId TAV TTE-
PICTPOPNA TWV TPOXWV.

O aioBnTApag oTpoPwV TOTTOBETEITAl,
o€ oTaBepr) B€an, og amrdéoTacn amo Tov
000VTWTO TPOXO 1Tmm €wg 1,5 mm.

e TNV gv3EIKTIKA AuxVvia

H evdelkTIKr) Auxvia avdaBel kai TAnpo-
@opei Tov 00Nyo yia K&GBe TTPORANUaA Tou
ouoThuaTog. To auoTtnua ABS og¢ Trepi-
TTwan BAGRNG Byaivel ekTdC AeiTtoupyiag
KAl AEITOUPYEi WG GUUPBATIKG oUCTNHA A€l
ToupYyiag.

AbvTI TPpOYOU *

TOAypa

YwnAn taxdtnta
XapnAf TaxuTnTa
Mayvitng

CO®®NO®

=N

Kupartopopen oAparog

. KaAwdio

. KéAugpog

. B&on otmpigng
. Emraen

. A6vTI TpOYOU

A wWN -

9
10
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AgiToupyia TOu CUCTAMOTOG

Katd 10 @pevapiopa avaTtiooetal dia
ouvaun TPIRAG YeTagu eAaoTIKOU Kal 0d0-
oTpwpaToG. Tautdxpova, dnuioupyeital
Mia oAioBnon avdaueoa oto €AaCTIKO Kal
TNV €m@daveia Tou odooTpwuatog. Oco

Zxfpa 10.12: EvSelKTLK AUXVvia
KaAng Aeiltoupylag ABS.

Mo PEYAAOG gival 0 OUVTEAEOTAG TPIRNAG
Kal 600 TTI0 PIKPO TO TTOOOCTO TNG OAi-
0BNong Twv TPOXWV TOCO KAAUTEPN €ival
Kal N atréoTo0on QPEVOPIoUATOC.

To cuoTnua ABS dnpioupyei TETOIEG QUV-
OrKeg OuVAPEWVY TTEBNONG OTOV TPOXO
WoTe n oAiocBnon Tou KAGBe TpoxoU va
gival n uIKpoTtepn oduvarr. To ouoTnua
ABS yia va emiTixel TIG TTapatrdvw 18avi-
KEG OUVONKEG TTEDNONG EAEYXEI TNV TTiECN
TWV UYpWV Twv @pévwy. O €Aeyxog Tng
TTEONG TWV UYPWV TWV QPPEVWYV TTEPIAA-
Bavel Tpia Bacikd oTadia AsiToupyiag Tou
OUCTHMOTOG.

a) Tn peiwon TG TTEONG yia va pnv
MTTAOKAPEI O TPOXOG
B) TN cuykpdTNON TNG TTiEONG O€ GTABEPN

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

TIUA yia va empBpadlvel 0 TPOXOG, XWw-
pig va UTTAOKAPEL.

y) TNV auénon Tng Trieong, €@oOcov EXEl
OTAPATACEl TO PTTAOKAPICHA TOU TPO-
XoU.

10. 3. HAektpovikd
geAeyxdéueva ouvotiuata
d1eGBOuvong

2KOTTOG TOU OUCTAUATOG dieUBuvang eival
va aAAalel Tnv katedBuvon Tou oxAua-
10G. To oupBatikdé ocuoTnua dieubBuvong
EXEl WG KATEUBUVTAPIOUG TPOXOUG TOUG
2 pmpoaTivoug TpoxoUus (2WS - Wheel
Steering). Auté 10 oUOTNUO O€ PEYAAEG
TaXUTNTEG ) 0€ ATTOTOUEG AAANaYEG KATEU-
Buvong Tou oxAuatog Trapouadiale Ka-
TTola TTPORAR AT EUCTABEIAG.

O1 KATAOKEUOOTEG, OTNV  TTPOCTTABEId
TOUG VO QVTIUETWTTIOOUV QUTA Ta TTPO-
BAAuata, dnuioupynocav Ta CUCTHAUATA
TeTpadielBuvong (4Wheel Steering -
4WS). YTTapXouv CAUEPa OTA CUCTAUATA
TETPAdIEUOUVONG TA CUCTHMOTA TTAON-
TIKAG TETPAdIEUOUVONG KAl TA OUOCTH-
paTa evepynTIKAG TETPadIEUBUVONG.
270 CUCTAMATA TTABNTIKAG TETPAdIEUBUV-
ong uttdpxel N duvaTdTNTA OI TTICW TPOXOI
va YTTopouv va oTpiyouv de€Id ) aploTe-
pa (20 pe 30) padi e To cUCTNUA AVAPTN-
ong avdAloya Pe Tnv TaxUTNTA, TO QOPTIO
Kal TN ywvia oTpo®ng. Auté cuufaivel
AOyw TnNG OTAPIENG TOU CUCTHHOTOG O€
€I0IKA oXeDIOOUEVEG ENAOTIKEG PACEIG E
MEYAAN avoxn Kivnong. ZTa ouaThuaTa
evepynTikKAG TeTpadielBuvaong utTdpyxouv
Ta HNXOVIKA CUCTAMATA TETPASIEUOUV-
ong Kal Ta NAEKTPOVIKA €AgyxOuEVa
ouoTApaTa TETPadielBuvong.
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(a) FTwvia aAAayng dielBuvong

Exfuo 10.13: T'ovia aAiayng

10.3.1. Mnxavikd ousTApATA

TETPUASIEVUOUVONC

270 Pnxavikd cuoThuaTa TeTpadieubuv-
ong Kal ol TE00EPIG TPOXOoi OTpiBouv ue
MNXAVIKO TPOTTO. ZUYKEKPIYEVA, OTIG U-

OLevbuvong miow TPOXWV O OUCTHUA
nobnT LKA TETPAS L EGOUVONC.

WNAEG TaXUTNTEG OI TTIOW TPOYXOi OTPI-
Bouv mpog Tnv idla kKateuBuvaon PE TOUg
MTTPOCTIVOUG TPOXOUG, EVW OTIG XOUNAEG
TaxUTNTEG Ol TTIoW TPOXOi OTPIBouV TTPOG
TNV avTiBeTn KATEUBUVON HYE TOUG PTTPO-
oTivoug. (oxnpa 10.14).

RN

MTTpOOTIVH KpEPAYEPQT

2. Agovag petddoong TnG
Kivnong d1elBuvong

3. Miow kiBwrtio dietBuvong

Ixfua 10.14: MnxovikS oUOTNUA €VEQYNTLKAG TETPASLETOUVONG.
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‘Eva onuavTiké HPEIOVEKTNPO O auTd TO
ouoTtnua eivar 6Tl N ywvia TTepIoTPOQPNS
TWV Tiow Tpoxwv eEaptdral pévov atmo
TN ywvia TTEPICTPOPAG TOU TIPoVIoU Kal
oev AauBdvel uTTéWnN TOU Kal TNV TaxuTn-
TA TOU QUTOKIVATOU. AuTé TO TTPORANMA
QVTIMETWTTIOTNKE PE TO NAEKTPOVIKG €AEY-
XOpeva ouoThpaTa TETpadielBuvaong.

10.3.2. HAeKTpOVIKG
EAEyXOUEVA CUOTAPATO
TETPUSIEVLOUVONC

AvdAloya pe TOv TPOTIO (EVEPYOTTOINTEG)

Tou emePPaivel N NAEKTPOVIKH povAada

eAEyxoU yia va pubuioel TNV TTEPICTPOYN

TWV TTIOW TPOXWV UTTAPXOUV:

- To NAeKTPOVIKA - UBPAUAIKA eAEYXOME-
vo oUOTnua TeTpadieubuvong

- To NAEKTPOVIKA - UNXavik& EAEYXOUEVO
ouoTtna TeTpadielBuvong

HAekTpOVIKG - USPAUAIKA eAEYXOMEVO
ouoTnpa TeTpadielbuvong

H etaipeia Nissan di1aBétel éva TETOIO
ouoTtnpa. OTTwg KABE NAEKTPOVIKA €AEY-
XOMEVO oUOTNUA OTTOTEAEITAI OTTO TOUG
aloOnNTAPEG, TNV NAEKTPOVIKA povada
€AEYXOU KOl TOUG EVEPYOTTOINTEG.

AioOnTpEg

- AioBnTApag TaxuTNTOS AUTOKIVATOU

- Kpepayiépa pe udpauAikr) utrofonon-
on. Avdloya pe T Béon (ywvia) Tou
TIHOVIOU €eAéyxel éva €uBoAo DITTARG
evépyelag TTou aAAGdel Tn dieuBuvon
TWV TTIOW TPOXWV.

Evepyotrointég
- HAektpopayvnTikr BaABida
- H nAekTpoviki povada eAéyyxou ava-

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

Aoya pe TNV TaxUTNTA TOU QUTOKIVATOU
KAl TN ywvia Tou TigovioU puBuicel Tnv
ywvia TTEPICTPOPNG TWV TTIOW TPOXWV.

10.3.3. HAeKkTpOVIKA -
HNXavika eAeyxopevo
oUOTNUA TETPABIEVLOUVONG

€ auTtd To oUCTNUA O PNXAVICHOG dIEU-
Buvong Twv TTow TPOXwWV, gival TOTTOOE-
TAUEVOG OTNV TTIOW avAapTnon KAl EAEyXE-
TaI OTTO TNV NAEKTPOVIKI JovAda eAEyxOU.
H amdédoon Ttou GUOTAPATOG TOGO OTIG
XOUNAEG TaXUTNTEG OGO KAl OTIG UWNAEG
TaxUuTNTEG €ival Tapa TTOAU KaAA. MExpl
TNV Taxutnta Twv 40 Km/h, ol Tricw TpO-
XOi KivouvTal avTiBeta atmd Tn digubuvon
TWV UTTPOOCTIVWV TPOXWV. Z& PEYAAUTEPN
Taxutnta (dvw Twv 40 Km/h), o1 Tiow
Tpoxoi aAAadouv dielBuvon katd Tnv idia
@OPA HE QUTH TWV PTTPOCTIVWV TPOXWV.
To ouoTnua aroTeAciTal atrd TOUuG TTaPa-
KATW a100NTAPES KAl EVEPYOTTOINTEG.

AloOnTRpES

- AioBnTApag TaxUTnNTag TOU QUTOKIVA-
TOU

- AigBnTApag TaxUTNTAg TWV TPOXWV Kal

- AIoBnNTApag ywviag TTEPIOTPOPAS TOU
TiyovioU.

Evepyotrointég

- KuUpiog nAekTpokivntApag

- AeutepelwV NAEKTPOKIVNTHPAG

H nAekTpovikfy povada eAéyxou eTTeCep-
yacletal T Oedopéva TOU CUCTHPOTOG
Kal evePyoTTolEi TOV KUpPIO Kal BondnTikd
NAEKTPOKIVNTAPA TOU TTICW KIBWTiOU TOU
ouoTANOTOG dIElBuvang yia TRV aAAayn
KATEUBUVONG TWV TTIOW TPOXWV.
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HAekTpOVIKN) povada eAéyyou 6. BaABida eAéyxou udpauAikig utroornénang
AlcBntpag TaxutnTag MTTPOOTIVOU GUGTAPATOG

HAekTpopayvnTikr BaABida Miow kUAIVOpog cuaTApaTog dielbuvang
YSpauiki} avTAia MtpooTivoi Tpoxoi

BaABida eAéyxou TTiow CUGTAUATOG SIEUBUV- Miow Tpoxoi

ong

GEERCORN =
OFolS

Ixnpa 10.15: AcitoUupy kS SLAYPAUUA CUCTAUATOC .

N

. HAekTpovikn
Hovada eAéyyou 2
2. Aiobntrpag Taxu-
NTaG TPOX0U / red
3. AlakoTITNG
d1elBuvaong duo
TPOXWV 7
4. AlokoTITNG dIEU-
Buvong 4 Tpoxwv
5. AioBnTipag Taxu-
TNTAG OXNMATOG 3
6. M1poaTivi Kpe- 5
yayiépa ; 10
7. Aovag ouvdeang
8. KuUplog nAeKTpOKI- 1 \
vnTpag

9. Aeutepelwv
NAEKTPOKIVNTAPAG 4 \
10 \

11

. AioBnTApag ywvi-
ag TTEPIOTPOPAG
11. Aeutepelov KIBw- )
TIo d1EUBuUvVoNg

Ixfipa 10.16: HASKTPOVIKA — UNXAVLIKA €AEYXOUEVO OUOTNHUA
TeTPpAd LEUOUVONC.
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eAeyxdueva ouvotiuata
avdptnong

Ta kUpla egapTAuaTa TNG avdptnong, Ta
eAaTrpIa Kal Ol aTTooRECTAPES TAAAVTW-
ocwv (apopTioép) avaloya pe Tov TUTTO
TOU QUTOKIVATOU €XOUV Kal OI0QOPETIKA
XapaktnpioTika. ‘Etol, o€ autokivnTa,
TM.X. OIKOYEVEIOAKA TOTTOBeTOUVTAI EAQTA-
pia Kal APOPTIOEP OKANPOTNTAG YVWOTA
WG “YOoAakd” yia TTEPICOOTEPN AVEQDN.
Evw, o¢ autokivnta “oTtrop” TOTTOB£TOU-
vTal EAATAPIO KOl OPOPTICEP QVTIOTOIXNG
oKANPOTNTOG, YVWOTA WG “OKANP&”. AuTd

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

.
5
Mepioxn
TaUTOOIUNG
dievbuvong
TPOXWV
T 40 km/h
» Taxumnra
oxnuatog
<
55 60 km/h
a3
= X
b O
g2
E 3 .
) Mepioxn
S FE avTifeTng E
S SievBuvong
5 TPOXWV
Exiupa 10.17: IIepiotpoen miow TPOXWOV avaAoya ue TNV TaXUTNTA TOU
QUTOK [ V]TOU.
10. 4. HAextpovikd OHWG EXEI WG OTTOTEAECUA Ol AVOPTHOEIG

va AgiItoupyouv IkavoTroIinTiIkG pévo o€

oplopéveg ouvOnikeg odrynong.

Ta cuoTAuarta g avaptnong, 6TTwG Kal

Ta UTTOAOITTA GUCTAMATA €EEAIXTNKAVY KAl

MeE TN Ponbeia Twv NAEKTPOVIKWY MTTO-

pouv TTAéov va puBuifovtal avaloya pe

TIG ETTIKPATOUCEG GUVONKEG.

Ta MO yVWOTA NAEKTPOVIKA CUCTAUATA

avAapTnong TToU UTTAPYOUV Eivai:

- H nAekTpoviKa gAeyxOueEVN UBPOTTVEU-
MaTIKA avapTnon (Hydractive) kai n

- HAekTpOVIKA €AeyxOuEVN avapTnon WeE
€TMIAOY} OKANPOTNTAG.
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10.4.1. HAekTpOoVvIKa
eAeyxopevn udpomveuparikng
avaprnon (Hydractive)

To ovuotnua avdaptnong HYDRACTIVE
pe SC.CAR atroteAcital atrd:

AioOnTpeg

- AloOnTApag ywviag Tigoviou

O aiobnTpag autdg avixveuel TNV KATEU-
Buvon TTPog TNV oTroia €ival GTPAUPEVO
TO TIMOVI KaI TN ywvia OTPOPRG TOU TIPO-
viou.

- AIoONTAPAG METATOMIONG OMASW-
HaTog

O aioBnTpag autdg avixveuel TNV KAion

OTNV PTTPOOTIVH] AVTIOTPETITIKY) pARO0 Kal

divel TNV TTANpoYopia yia TNV KABETN Ki-

vNon TOU QUAgWUATOG.

- AloOnTAPAG ETTAPRG PPEVWV
O aioBnmpag autdg PeTpdel TNV TTiEon
TTOU £QAPNOCETAl OTA PPEVA.

- AloOnTAPAG TTEVTAA yKa{IioU
O aioBnTApPag autdg divel Tn B€on kal TNV
TaxUuTnNTa Kivnong Tou ykadiou.

- AloOnTAPAg TAXUTNTAG OUTOKIVI-
TOU

O aioBnTApag autdg divel dlApKWG TNV

TaXUTNTA TOU QUTOKIVATOU.

- AioOnNTAPEG PTTOUTOV TTOPTWV Kal
TTOPT MTTAYKA]

MAnpo@opouv Tov UTTOAOYIOTH YIO TO Qv
TO QUTOKIVNTO €ival KAEIOTO N avoIxTo.
ETtriong ummdpyouv duo nAekTpoBaABideg,
TTOU BEV EMITPETTOUV OTO UYPO TNG avdap-
TNONG va TTEPVA atmd Tn dia PTTOUKAAQ
oTnV GAAN.

- AI0KOTITNG avApTNONG

Eival éva ptmoutdv pe evOEIKTIKR Auxvia,
OTToU pe autd O odnyog E£TIAEyel TTIO
ypriyopn odrynan, dnAadn o okAnpn
avapTnaon.

"

Exfuo 10.18: Efcptnuata ALoONTHPEG — €VEPYONOLNTEC USPOMVEUUAT LKC
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e HAekTpovikfp povada eAéyxou (Eyké-
parog) (1)
e 5 ai00ntApes - Taxutntag (5)
- Twviag Tipoviou (2)
- KAion apa&wparog (6)
- Micon gpévwy (4)
- ©@¢on mevidA ykadiou (3)
e MrtrouTdv yia TIG TTOPTEG KAl TO TTOPT-
MTTOYKAC
e AIGKOTITNG €TTIAOYNG OKANPOTNTAG
e Auo nAekTpOoBaABideg (7)
e Auo emmrAéov o@aipeg Hydractive (9)
e PuBuioTtég okAnpoTnTag (8)

- Evepyotrointég

Auo nAekTpopayvnTikEG PBaABideg TTOU
eAéyxovTal atmd TNV NAEKTPOVIKA Povada
€AEYXOU Kl ATTOUOVWVOUV, OTIG OTPOYPEG,
TIG OQAiPES ATTO TOUG UBPAUAIKOUG KUAIV-
OpOUG ME OTTOTEAECHO €TTEIOR TO UYPO
TToU BpiokeTal PéOa OTOUG KUAivOpoug
gival aoupTrieoTo, autoi va AsitoupyoUuv
oav KOIVEG JETOAAIKEG pdRdol aTAPIENGS, N
avapTnon va okAnpaivel Kai 1o apdwpa
vVa NV yéEPVEL.

Zxfiupa 10.19: Apxn Aecitoupylag
NAEKTOOV LKA €AeyXouevng
USPOMVEUUNT LKAC av&PTNONg.

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

Emiong umdpxel pia  nAekTpopayvnri-
K BoABida yia KAVOVIKA 1 aywvIoTIKN
odAynon. EAéyxetal ammd TNV NAEKTPOVI-
KA Movada, Otav 0 0dnyog eTIAEEEl TNV
avtioToixn odnynon MéECw TOu €IBIKOU
OIaKOTITN 1) yiveTal autopaTa avaloya Je
TIG ouvBnkeg 0drynong (atméToueS KAi-
OEIG, ETITAXUVOEIG, PPEVAPIOUATA K.ATT.).
(oxApa 10.19).

H nAektpoBaABida (1) eivar evepyotroin-
MEvVN atrd Tov eyKEPAAO (8) TNG NAeKTpO-
VIKQ €AeyxoOuevng avaptnong. H uwnAnf
TTieon TTou €pXeTal aTTd TN CwARvwaon B
pMéow TNG BaABidag acaAeiag (1) orpw-
XVEl TOo €UBOoA0 Tou puBuIoT OKANPOTN-
Tag TPOG Ta KATw. Me TOov TPOTTO QUTO
ouvoéovTal PHETagU Toug ol OUO PTTOUKG-
AEC TNG avapTNONG Kal N Yeoaia ogaipa.
H avdaptnon €dw Bpioketal og Béon dGve-
ang.

Ixfipa 10.20: Apxn Acitoupyloacg
NAEKTPOV LKA €Aeyxouevng
USPOMVEUNAT LKNG AVAPTNONG.

H nAektpoBaABida (1) arrevepyotroion-
Ke a1rd TOV eykEQaAo (8). To £€uBoAo Tou
puBuIoTA OKANPAOTNTAG (2) OTTPWYVETAI
TTPOG Ta TTAvw atd TNV TTiE0n TTOU ETTI-
Kpatei oTnv peoaia ogaipa (3). H kivnon
auTh Tou gPBOAOU atTopdvwaoE TN peoaia
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o@aipa 3 armrd TNV avapTnon Kal aTToouv-
0eae PETAEU TOUG TIG OUO PTTOUKAAEG (4 1
5 otov kGBe Ggova). H avéptnon Bpioke-
Tal TWPa oTn Béon Z1op (ZKAnpr avdp-
TNON Kal PIKPEG KAIOEIG OTIG OTPOPEG).
Etriong n nAekTpovikr povada eAfyyou
eAéyxel kalr TN OlayvwaoTIK Auxvia, n
otroia evepyotroigital (avéper) ammd Tov
eyKEQPaAo, OTav evToTToBEi KATTOIO AVW-
MoAia oTo cuoTnua.

10.4.2. HAeKTPOVIKA
EAEyXOpEVN avapTnon Ye
emiAoyn) okAnpornrag

O 0dnyog ptropei va xpnolgoTrolei £va OI-
AKOTITN Kal va €TAEyel pia atmd TIg duo
O10QOPETIKEG AITOUpPYiEG aTTOOBEONG TWV
APopPTIoEP, TNV KAVOVIKN A Th oTTop. Edv
emAeyei ammd Tov 00nyo6 n B€on yia kKavo-
VIKI] 0drjynon, 10TE TO OUCTNUA PUBUI-
el autopaTa pia ammod TIG TPEIG KAIMAKES
puBuioNng (uaAakn, peoaia 3 okAnpen)
€XOVTOG WG Baon Kal TIG CUVBNKEG TTOU
ETTIKPATOUV KaT& TNV odrynaon. ‘Etol emi-
TUYXAVETQI AvVEON KATA TNV 0drynon Kai
BeATiwoveTal n IKavoTNTa €Aéyxou TNG OI-
€0Buvong Tou AUTOKIVTOU.

Emiong 10 oOUoTnUa ot ouvOnkeg

oTTWg:

- Amértoun emTdyuvon.

- MeydAn TaxUTnTa Kivnong Tou oxrnua-
TOG.

- Kivnon og ouvexeic oTpoég (oxApa
S).

- Amértopa ppevapiouara.

- AMayn emmAoyng Tou poxAou Taxu-
™Twv atd Béan (N) n amoé Béon (P),
>E MEPINTQZH AYTOMATOY KiI-
BQTIOY, pubuilel TNV avaptnon otn
OKANprA KAigaka ammoéofeons woTe
vVa JEIWVOVTaI Ol EYAAEG KAIOEIG TOU
QUagWHATOG Kal va BEATIWVETAI N
IKavoTnTa d1EUBuvong TOU OxXAUATOG,
(oxAua 10.21).

Emiong, 10 oUoTnua TnGg NAEKTPOVIKG

eAeyxopevng avdaptnaong diabéTel Aeitoup-

MINAKAZXZ 3.2: OEZEIZ
EMINOIrHz AIAKOINTH KAI
KATAZTAZH ANAPTHZHZz

OEXH AIAKOMTH AYNAMH AMOXBEZHX
EMIAOTHZ AMOPTIZEP
Kavovikn MaAakn

2TT0P Evdidueon

Ixfua 10.21: ALaxontng €mlAOYNG A€LTOUPY (G NAEKTPOV LKA €A€YXOUEVNC
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yia autodidyvwong Kal AsiToupyia ékTa-
KTNG avaykng.

10. 5. HAexktpovikd
cuotnupata npécbetwv
A€l1tTOoUpPY1iAV

10.5.1. HAeKTpOVIKG
OUCTAMOTA TTAONTIKAC

aoc@dalisiag

O1 mapayovreg mou smnpealouv éva

aruxnua givai:

- 0O 0dnyodg

- To AuTtokivnTto Kai

- To MMepiBaAAov (dpbdpog, CuVONKES
00nyNongG, K.AT.)

Ooov agopd aTtov Tapdyovta “AuToki-
vNTO”, UTTAPXOUV CGUCTAUATA ACQAAEIOG
TTOU €XOUV OTOXO VA MPEIWVOUV TIG TOa-
vOTNTEG EVOG aTUXAMATOG (CUuoTAMATA
EVEPYNTIKAG aO@AAeIOg) aAAG uTTdp-
XOUV KOl CUCTHPATA TTOU OTNV TTEPITITW-
0N OTUXNAMOTOG PEIWVOUV TIG TTIBAvVOTNTESG
TPOUMATIONOU Tou 0dnyou Kal Twv eTTIRa-
TWV (CUCTAPOTA TTABNTIKAG AOPAAEIAG).
270 OUCTHPOTA EVEPYNTIKAG ACQAAEING
KOTaTdooovTal Ta CUCTHPATA TTou Sivouv
TN duvaTéTNTa OTOV 0ONYO VA KATEUBUVEI
KOl va eAEYXEI TO AUTOKIVNTO TTAAPWGS O€
oTToI00TTOTE GUVBNKN 0drynong. TéTola
OUCTHNOTA XapakTnpidovTtal 1o oUCTNPA
I0XU0G TOU KIvnTHipd, To oUOTNUA MPETA-
doong kivnong, T0 cuoTnua TTEdNoNg
(A.B.S.,A.S.R, E.D.S.), T0 oUoTnua diev-
Buvong, To cUoTNUa BUVAUIKAG ETTIRPA-
duvong (B.A.S.) kail yevikd oTToI08ATTOTE
ouoTtnua BonBdd Tov 0dnyo yia va ammo@u-
YEI €va atuxnua.

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

270 OUOTAMOTO TrABNTIKAG aC@AAEING
KATATAOOOVTAl TG CUCTHMOTA TTOU £XEl
(p€pel) TO OxNMUO, WOTE OE TTEPITITWON
ATUXAMATOG VA TTPOCTATEUCOUV TOV 00N-
yo kal Toug ETRATEG. AlokpivovTal o€
OUOTAMOTO EEWTEPIKNAG TTAONTIKAG AoPd-
AEI0G KOl O OUOTAUATA ECWTEPIKAG TTa-
ONTIKAG aoPAAEIng.

Ta cuoTAuata €§WTEPIKAG TTABNTIKAG
ao@AAglag agopolv OTnv  TTabnTIKN
TTPOCTACIO TTOU TTPOCPEPEI £V QUTOKIVN-
TO OTAV UTTAPXEI EEWTEPIKH OUYKPOUON UE
meloug 1 dikukAa, OTTWG TT.X. N EEWTEPI-
KA EMIQAVEIQ APAEWHATOS VA €ival Xwpig
aixpned onueia, Yye EAACTIKOTNTA K. 4.

Ta ocuoTApATa ECWTEPIKAG TTABNTIKAG
ao@AAgIag a@OpPOUV aTNV  TTABNTIKNA
TIPOCTACIA TTOU TTPOCPEPEI VA AUTOKIVN-
TO OTO E0WTEPIKO TNG KAUTTIVAG TOU AUTO-
KIVATOU OTOV 0dnyo Kal OToug €TTIRATEG,
oTav UTTApXEl £va aTuxnUa OTTWG TT.X. Ol
{wveg ao@aAEiag, Ol TTPOEVTATHPES TWV
{wvwv ao@aleiag, agpécakol odnyou -
ouvodnyou, TTAEUPIKOi agEPOTAKOI K.4.

H vopuoBeaia kdBe xwpag kabopilel Toia
ammd Ta TTAPATIAVW CUCTAUATA Bewpou-
VTAl UTTOXPEWTIKA. 2TNV AMEPIKN TT.X. N
UTTapEN TWv AgPOCAKWY EivVal UTTOXPEWTI-
KA}, EVW N TOTTOBETNON TWV {WVWV TTPOAl-
peTIKA. (Ma 10 Adyo autd o1 aEPOOAKOI O€
AuEPIKAVIKO auTokivnTo £X0UvV OITTAACIO
MéyeBOG). AvtiBeta otnv Eupwtin uTro-
XPEWTIKA €ival n xprion {wvwyv, evw n To-
TT0B£TNON agpdoaKkou dev eTTIBAAAETAI UE
VOPO. ZUVETTWG O POAOG TOU agPOOOKOU
BewpeiTal CUPTTANPWUOTIKOG Kal yid TO
Aoyo autéd otnv EupwTrn xapakTtnpidetai
WG ZUPTTANpwUaTIKG ZuaTtnua lMpoaoTa-
oiag (Supplementary Restraint System,
S.R.S). O cuvduaoudg agpdboakou Kai
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{wvng aocpaAeiag Bewpeital n o oTToTE-

Aeopartik) péBodog TrpoaTaciag odnyou

- ouvodnyou.

270 OUCTAMOTO E€OWTEPIKAG TTOONTIKAG

A0PAAEIOG AVAKOUV Kal Ol {WVEG aopa-

Agiag.

O1 Cwveg ao@alegiag dlakpivovTtal o€ dUo

€ion.

- 2TIG auTOMATEG {WVEG QoPOAEiag Xw-
pig oUOTNUA TTPOEVTATAPA Kal

- OTIG auTéuaTeG JWveG ao@algiag pe
TTPOEVTATHPA.

AuTtopaTeg {wveg ao@aAgiag
O1 autépaTteg dwveg ao@aleiag dev eTTI-
TPETTOUV TO EEQITTAWMA TOU INAVTA O€ TTE-

PITITWON ATUXAKOTOG, TTAPOTTIAVW ATTO TO
pnxaviopo avadimAwong. O1 autéuareg
{wveg Asitoupyoulv (UTTAOKGpPOUV), OTavV
n TaxuTnTa TTOU O IYAvTaG EEQITTAWVETAI
EeTrepaael KATToIa TTpOKaBopIcuéva Opla.

Autopateg {wveg aoc@aleiag pe oU-

oTNHA TTPOEVTATHPA (TTPOEVTAOT)

O1 autéuaTeg {wveg ao@algiag ue ouaTn-

Mo TTpoevTaThpa dlakpivovTal avaloya

ME TO €iDOG £veEPYOTTOINONG TOU TTPOEVTO-

TAPA OTOUG:

- MNXavikd EVEPYOTTOIOUPEVOUG TTPOEVTA-
THPEG KAI OTOUG

- NAEKTPOVIKA €VEPYOTTOIOUPEVOUG TTPO-
EVTATIPES

Expua 10.22: J00tnua DAEUP LKAV aEQO0QKWV

KOl OUYKPATNONG TWV

enLBatov ue {OVEC MOU £XOUV MIPOEVIATNHOA.
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Mnxavikd €VEPYOTTOIOUMEVOG TIPOE-
VTaTAPOG

O pnxavikd@ €evepyoTTOIOUPEVOG TTPOE-
VTOTAPAG aTTOTEAEITAI ATTO éva oUPUATO-
OXOoIvo TTou pe Tnv BonBeia evog eAarn-
piou Tpafdel avTiBeTa TO PNXAVIOPO TNG
dwvng, oeg TepiTTTwon ouykpouong. H
EVEPYOTTOINON TOU CUCTANATOG YiveTal |’
évav aiobnTtApa kal yévov av n taxutnTa
METWTTIKAG oUyKpouong Eival TTavw atro
pia opiopévn Tipn (20 km/h Trepitrou). O
MNXAVIOUOG auTdG EVEPYOTTOIEITAI PE WN-
xaviké aiobntpa emppaduvong. (oxA-
pa 10.23).

HAekTpOVIKG EVEPYOTTOIOUEVOG TTPOE-
VTaTAPOG

O nAekTpOVIKA €VEPYOTTOIOUUEVOG TTPO-
EVTATHPOG aTToTEAEITAI ATTO €va KUAIVOPO

XWpog ekTOVWong eAarnpiou
NTiCa

>0oTnua ao@AAIong
KAgioTpo {wvng

AcpdaAeia

O s WN =

AioOnTApag emPpdduvong (METAAAIKOG KUAIVOPOG)

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

péoa oTov oTToio KIveiTal €va €uBoAo.

‘Evag TTUPOKPOTIKOG PnNXaviopuog o OTroi-

0G €VEPYOTTOIEITAI ATTO TNV NAEKTPOVIK)
Hovada eAEyXOU €KPryvuTal Kal TTAPAYEI
Mia TTO06TNTO agpiou. Ta TTapayopeva
agpla OTTPWYVOUV TO €UPOAO, TO OTTOIO
OUVOEETAI PE £va OUPUATOOXOIVO UE TNV
aykpdea ¢ wvng. To ouppaTdoXoIvo
TpaBdel Tov 1ydvTa TG dwvng n otroia
TEVTWVEl KOl OUYKPATEI TOV €TTIRATN OTO
K&Bioua.

To ouoTNUA TWV NAEKTPOVIKA EVEPYOTTOI-
OUMEVWYV TTPOEVTATHPWY  XPNOIUOTTOIE
TOUG QI0ONTAPES KAl TNV NAEKTPOVIKI PO-
vada eAéyyxou Twv agpdoakwv. O TTpo-
eEVvTaTAPOG padevel Tov TCOYO TNG dwvng
TauTtdxpova e TO dvolyua Tou agpdoa-
KOU WOTE va oUUTTANPwOEi N ao@daAsia
TWV ETIRATWV.

Ixfipa 10.23: Zovn aopaleag¢ pe mpoeviaTtiod.
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1 2 3 4 5 6 7 8 9 10 11

1. Kamdki 5. 20vdeon cupuaTOOXOIVOU 9. KUAivdpog

2. EkmupookpotntAg 6. Mrrikieg 10. Aicbntipag

3. TevvATpia agpiwv 7. EAatipio 11. Ao@dAcia peTagpopdg
4. EAamipio 8. 'Eppolo

Zxnpo 10.24: HAEKTPOV LKA £VEPYOIOLOUUEVOG MHOOEVIATHOAG .

Agpbéoakol acpaleioag

O agpdoakog ac@aAeiag eival évag 0aKog
TTOU (POUCKWVEI YPHAyopa Kal auTouaTa,
g€ TIEPITITWAON MPETWTTIKAG OUYKPOUONG
ME TOaXUTNTO peyaAutepn Twv 30 km/h.
MpoopioudG TOu gival va TTPOPUAGCCEI
TO WA Tou 0dnyou Kal Tou cuvodnyou
(epbéoov uTTdpxel 0gEPOCAKOG OUVODN-
you), o€ TTEPITITWON JETWTTIKAG OUYKPOU-
ong. TotmoBeteital péoa aTo PoAdv TOU
TIgovioU (yia Tov 0dnyd) Kal OTO TAPTTAG
MTTPOG aTTd TO KGBIoua Tou cuvodnyou
yla Tov ouvodnyo.

Ymrdpxouv €TTiong TTAEUPIKOi agpPOOAKOI,
agpOOOKOI OTIG KOAWVEG TOU AUAEWPATOG
N oTa TTACiva Twv KaBiopdtwy, agpdoa-
KOl yla Ta yovaTa ] TEAEuTaia epapuoyn,
agpbéoakol TUtTou KoupTiva (Opel). Evep-
yotroioUvTal Kal AgitoupyoUv e Tov idlo
akpIBWg TpoTTO. AvAAoya HE TOV OYKO
TTOU €XEl O 0EPOTAKOG OTAV (POUCKWOEI,
UTTApYOoUV KaTnyopies Twv 30 AiTpwv yia
TOV 00NnYyo Kal Twv 60 AiTpwv yIa To ouvo-
Onyo. ZRUepa OUWG TTOANEG €TAIPIES XPN-
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oIJoTToloUV agpocako 60 AiTpwyv yia Tov
00nyo kai 100 AiTpwyv yia T0 ouvodnyo.

Ymdpyxouv dUo €idn xpnoiuorroiouje-
VWYV aspO0aKwv:

- O MUNXAVIKA €VEPYOTTOIOUPEVOG AEPO-

OaKOG Kal
- 0 NAEKTPOVIKA EVEPYOTTOIOUUEVOG QE-
POCAKOG.

2NMEPA XPNOIUOTIOIEITAI O NAEKTPOVIKA
EAEYXOUEVOG KOl EVEPYOTTOIOUPEVOG OE-
POOOKOG. ZTOV NAEKTPOVIKA EVEPYOTTOI-
olpevo agpboaKo, n TUPOdOTNON TNG
YEVVATPIOG TOU TTPOwWONTIKOU agpiou yive-
Tal M€ NAEKTPOVIKO TPOTTO. H NAEKTPOVIKNA
pMovada déxetal TTANPOPopieg atrd TOug
aiobntipeg  emPBpdaduvong, emmegepya-
CeTal AQUTEG TIG TTANPOQPOPIEG Kal EAEYXEL
TO GVOIYUA TWV AEPOCOKWY avaloya pe
TNV ywvia tpoéokpouong. ETriong €xel
Kal EAeyXOHEVN OUVEPYOATIa HPE TIG {WVEG
ac@algiag ToU  SIaBETOUV  PNXAVIONO
TTPOEVTATHPA.



H Asitoupyia Twv agpdoakwyv ival atrAn.
>¢ TepiTTwon olykpouong, ol aiodnTh-
PEG TOU auToKIvATOU, (QICBNTAPAG ETTI-
Bpaduvong kai aioBntipag empePai-
waong) TTANPOPopPoUV TNV NAEKTPOVIKN
povada eAéyxou yia To péyeBog TG €TTI-
Bpdaduvong Tou autokivrTou. H nAekTpo-
VIKA povada eAéyxou etregepyddleTal Ta
onfuaTa Twv aloBNTAPWY Kal OTEAVEI OTN
OUVEYXEID EVAV NAEKTPIKO TTOAPO OTOV TTU-
POKPOTIKO pnxavioud Tou agpdéoakou. O
TTUPOKPOTIKOG PNXAVIOUOG TTUPODOTEI TIG
TAPTTAETEG TOU AgPiou Kal apyicel N XNUIKN
avtidpaon TTapaywyng Twv KAUCaEPiwv
yla To @oUcKwua Tou agpdéoakou. O ag-
POCAKOG APOU POUCKWAEl 0T CUVEXEIA
Ee@ouoKwvel aTTo TIG OTTEG DIAQUYNAG TTOU
UTTAPYOUV OTO TTICW WEPOG YIA VA PN OU-

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

MTTIECEl TOUG ETTIRATEG.

O1 mrapatdvw AgiItoupyieg yivovtal o€
TTOAU JIKPO XPOVIKO d1doTnua. H cuvoAiki
XPOVIKA SIdpKEIa PIOG oUyKpouaong €ival
TrepiTTou 150 XIAIOOTA TOU BEUTEPOAETTTOU
KAl 0 agpOoaKog £Xel (BN POUOKWOEl OTA
60 XIAIOOTG TOU OEUTEPOAETTTOU.

10.5.2. Immobilizer

To NAekTPOVIKO GUCTNUA AKIVNTOTTIOINONG
TOU auTokIVATOU (immobilizer) éxer wg
TTPOOPICKO TN PN AEITOUPYia TOU KIVNTHPA
(oUoTnua wekaopou), av Oev Yivel EKKi-
vNon TOU KIVATHPA JE TO “OwaTd” KAEIDI.

‘Eva nNAeKTPOVIKO OUOTNUO OUuvdéel TO

KAEIDI TOU QUTOKIVATOU HE TOV NAEKTPO-
VIKO WEKAOWO £TOI LOOTE VO ATTOTPATTE N
KAOTTI] TOU QUTOKIVTOU.

1-5
MeTwTTIKR) oUyKpouan

1-7

1. Movdda aiobntipa oUykpouong Kail eAEyxou
1-1. AioOntrpag

1-2. Tpogpodoacia

1-3. MeTaTpotréag Tdong

1-4. AioOnTrpag TTpooTaciag

1-5. MIKpogAeYKTAG

1-6. KUkAwpa avTioTpo®ng evépyeiag

12 14 2
| AN
3 /
4
N5 \3

1-7. KikAwpa ava@Aegng

2. Aepéoakog odnyou

3. Agpoéoakog ouvodnyou

4. KUkAwpa avaeAegng

5. Mpoevtatipag {wvng ao@alieiag (av Exel
TOTTO0ETNOEN)

Exiupa 10.25: HAexTPOVIKA €VEPYOHOLOUUEVOG HPOEVIATAPAC .
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To oUOTNUA EVEPYOTTOIEITAI ATTO TNV KAEI-
dapid Tou TIMOVIOU XwpiG Kapia &AAn
evépyela atrd Tov XproTn.

To immobilizer amoreAsitar amo:

e To KA€Idi pe Tov KwdIKO apIBuo (kabe
KAEIDi £x€1 TO BIKO TOU apIBud)

e Tnv KA€IBOPIA IO TNV avayvwpIoTn ToU
KwOIKoU

e Tnv HAekTpIKN povada

e Tnv HAekTpOVIKr povada Wekaouou

To kA&1bi

To KA€1Oi pe TO OTOBEPDO KWOIKO £XEI Eva
EVOWUATWHEVO UIKPOTTITT, XWPIG PTTaTO-
pia.

Me 1O yUpiopa Tou KAEIBI0U, HECW NAe-
KTPOMAyYVNTIKOU, TTAPEXETAI EVEPYEIQ OTO
MIKPOTOITT, TO OTToi0 OTEAVElI TOV KWOIKO
MEOW TNG KAEIBAPIAS 0TV NAEKTPOVIKN

pHovada eAéyxou TOU CUOTHUATOG.

KdaBe KA€1di €xel TO BIKO TOU OTABEPO Kw-
OIKO, 0 01T0i0g dev aAAdleTal. O oTaBePOS
KWOIKOG €vog véou KAeIdIoU WTTOpEi va
TTPOYPAMMATIOTEI HEOW TNG NAEKTPOVIKAG
pHovadag eAéyxou, povov otav yvwpilou-
ME TOV KPUPO KWIIKO.

Avdyvwon KwdikoU

H avayvwaon Tou o1abepou KwdikoU evog
KAEIOI0U atrd Tnv KAeidapid Tou Tipoviou
EMTUYXAVETAI WG EENG:

H kAeidapid atmroTteAeital atrd £va TTUKVW-
TA Kal pia TepIENIEN. To yUpiopa Tou KAEI-
010U dnuioupyei €va NAeKTpOUAYVNTIKO
IO TO OTTOI0 TTAPEXEI TNV EVEPYEIQ OTO
MIKPOTOITT TOU KA€IBI0U.

To MIKpOTOITT OTéAVEI TOV KWOIKO HECTW
Miag kepaiag (kar TNG KA€1dapidg) atnv
NAEKTPOPAYVNTIKH HOVAdQ €AEyXOU TOU

6-TTOAIKO
Biopa

rr

3-TTOAIKO
Biopa

KAe1di pe Tormmaki

HAekTpoVvIKr povada KivntApa

Zxnpo 10.26: HAextoixn povada Immobilizer.
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HAekTpOVIKG OUOTHUATA QUTOKIVATOU

/

HAeKTPOVIKOG
QVIXVEUTAG

/ MeTaTpoTréag onudTwy

\ AlakoTITNG

Hnxavig

Zxfipa 10.27: Avayvoplon otabepol KwdlKoU KA€1610U amd TOV

OUCTHMOTOG PE POP®H €VOG NAEKTPIKOU
OfuaTog.

HAekTpovikh povada eAéyxou

H nAektpovikr povdada eAéyxou Tou OU-
OTAMATOG, OTAV O KIVNTAPAG EKKEVWOEI,
eAEyXEl TO O0TABEPO KWOIKO TOU KAEIBIOU
Kal Tov KwOIKO ToV OTToio OTEAVEI N nAe-
KTPOVIKI povada wekaopou. Av dev gival
OwOoToi AUTOI OI KWAIKOI, TOTE N NAEKTPO-
VIK| Jovada eAéyxou Ba oTapaTAcEl Tn
Aeitoupyia TNG povadag wekaouou. Av
TTApaoTEl avaykn aAAaynig TNG povadag,
Ba TTpéTmel pEow dlayVWOTIKOU pnxavri-
MOTOG VO  ETTAVOTTPOYPAUMATIOTEl  OAO
TO oUOTNUA, WOTE VA OTTOKATOOTABEI N
ETTIKOIVWVIO PETOEU Twv €EAPTNUATWV.
O1 véeg povadeg £xouv dIKOUG TOUG KwOI-
KoUG o1 OTTOi01 B TTPETTEI VO ATTOCTTWVTAI
Kal va divovTtal oTov TTEAATN Yia HEAAOVTI-
KA xpnon. O eyképalog cival €10IKE OXe-
OlIOONEVOG WOTE VO ETTIKOIVWVEI PE TNV
NAEKTPOVIKI povada eAéyxou, Ola pEow

NAEKTPOVIKO avIXVEUTH (KA1 dapLd) .

Miag ypappng - aviaAAayrg TAnpogopi-
wv. Mia povada dnuioupyiag véwv Kwol-
KWV TToU OTEAVEI Evav KwdIKG aTn Hovada
META aTTd KABE EKKivNaN TOU KIVNTHPA Kal
EAEYXETAI VIO TNV ETTOPEVN Kivnon. AV PETA
TNV €KKivnon Tou KIivnTApa &ev OTOAEl O
owaoToG KWOIKOG () KaBOAou KwdIKSG), 0
eyké@ahog Ba dlakdwel Tn AsiIToupyia Tou
OUOTHHOTOG WEKATHOU.

Av avTikataoTaBei 0 eyKEQANOG WeKa-
opoU, TOTE O TeEAEUTAIOG KWAIKOG Ba TTPé-
el va dlaypagei ammd Tn pgovada pEow
Tou dIayvwaTIKoU. Mg Tnv ekkivnon Tou
KIVNTAPQ, €vag VEOG KWOIKOG OTEAVETAI
oTn Povada JE OTTOTEAECUQ TNV OTTPO-
BANuATIOTN A€ITOUpYia TOU GUCTANATOG.

Kpu@o6g Kwd1kog

O KpuPdg KWdIKGGS Ba TTPETTEL Yia Adyoug
ao@aAgiag, va unv uTtTdpxel JEoa OTO au-
TOKivNTO aAAG OTNV KATOXA TOU TTEAATN.
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10.5.3. HAeKTpOVIKG
gAeyxopevog kKAipatiopog (A/C)

Kpu®og Kwdikog

/ ‘Eva ouotnua kAipariopou amoreAgitail
ammo 1a €§N¢ Bacika pépn:
a) UNXaVIKOG CUMPTTIECTAG,
\ B) cupTTuKVWTAG (Yuyeio),
Kwdikdg Immobilizer Y) ektovwtiki BaABida,

®) aTpoTToINTAG (€€ATHIOTAG)

AuTh n WukTIKA d1aTagn Acitoupyei oav
Ixfpa 10.28: O xpupdc xwdLXSC  gyrhia TIou agaipei BEpUOTNTA OTTIO £va

UIGQPXEL OTO TOAUIEAXKL TOU . L . .
XWPO OTOV OTT0i0 €ival eTBUUNTA N WUen

KA€1O10U, OKEMQAOUEVOC HE UL ] .
povon Taivia. (TrepIBAAAOV aTpoTIOINTA) KaI TNV OTTO-

XAMHAH NAEYPA (XaunAR tieon) YWHAH MNAEYPA (YwnAn ieon)

G EkTovWwrTIKA o
(f{\%" BaARiSa Yos .
N 1 9«/94
S ~
$ %
) (5]
N %
N 0
H BeppotnTa EBamopéTa ZUNTTUKVWTAG H BeppotnTa
atmoppo@dral 4 2 akTIVOBOAeiTal
% “
) S
K3 &
7//9- TUUTTIECTAG &
S\))‘ \)\\}
0, 3 .o°
s pee

Expua 10.29: O mAnpng xuUkAog Yuéng.
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BAAAel 0’ évav GAAO XwpPO TOU OTTOIoU N
Bépuavon pag civar adiagopn (TTePIPAA-
Aov cuuTtrukvwTn) (oxApa 10.29).

MNa va kataAdBoupe 10 BACIKO WUKTIKO
KUKAO, 0gG &eKIVAOOUPE ATTO TO OUUTTIE-
oTn.

(1) To WUKTIKO EICEPYETAI OTO CUUTTIEDTH
uTTO Jop®N agpiou Pe XapnAn Trieon, ou-
MTTIECETAI KaI EEEPYETAI AV OEPIO PUE UYN-
Af Tieon.

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

AUTO TO QEPIO PETA PEEI TTPOG TO CUMTTU-
KvwTh. (2) EKei TO aéplo CUPTIUKVWVETAI
og uypo, atmoBdAlovTtag Tn BepuoTnTa
oTov €EwTEPIKO aépa. To uypd KATOTTIV
KiveiTal Tpog Tn BaABida ektovwaong (3)
uTtd uWnAR trieon. Autr n BaABida xaun-
AWvVEl TNV TTiECN TOou UypoU, Kabwg Pyai-
VEI ATTO TNV €KTOVWTIKA BaABida. To xa-
MNARG TTieong TTAEov uypo, KIVEITAI TTPOG
TOV aTpoTToINTA A OTTWG AéyeTal “eBatro-

E¢atpiomg
Motép A/C kal
KaAopIQEP
ExTovwTikA BaABida
>UvOEOHOG XaUNANG
TTieong
T l / SUPTTIEOTAG
>0vdeopog UWnAAg
Tieong
ZupTIU-
KVWTAG
SUANEKTNG
A Morté¢
YwnAn mrieon stn)r\)mép
XapnAn Trieon

Exfua 10.30: H KukAopoplio TOU YUKTLKOU.
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péta” (4), 6TTOU N BePPATNTA TOU O€Pa TOU
XWPOU TTou KAIaTICeTal aTToppo®dTal Kal
METATPETTETAI TO WUKTIKO OTTO UYPO O€ Qé-
pIo.

Y16 TN popen (ecToU agpiou pe XaunAn
TTECN TO WUKTIKO KIVEITAI TTPOG TO GUTTI-
€01 (1) ka1 0 KUKAOG eTTavaAauBAaveTal.
O nAekTpOVIKA EAEYXOUEVOG KAIMATIONOG
E.C.C. (Electronic Climate Control) ei-
val évag agUvBETOG unXavioudg, 0 OTToiog
pubuicel akpiBwg TN Bepuokpacia TTou
éxel mpoetmiAgyei. O uTTOAOYIOTAG TOU OU-
oTAuarTog ocuvduddel dyoya Tn AsiToupyia
TWV OUCKEUWV WUEng Kal BEpuavong Kai
Kpatd oTabepr) Tn BepUoOKpPATia TOU Xw-
POU ETTIRATWYV, XWPIG va eTTNPEACETAI ATTO
TIG AAAQYEG OTIG EEWTEPIKEG OUVONKES. To
ouoTtnpa gAéyxou Tou E.C.C. TOTTOBETEI-
Tl APHOVIKA OTO TAUTTAG, OTO XWPEO TTOU
UTTAPYXOUV TO XEIPOKIVNTA XEIPIOTHPIA TOU
KOAOPIQEP, OTTWG QAIVETAI OTN QWTOYPO-
Qia.

O utrohoyIoTAG eTTEEEPYALETAI TN PETORO-
A TNG BepPoKPOTiag TOU aEpa OTO E0W-
TEPIKO TOU QUTOKIVATOU, OTOUG QAEPAYW-
youg Kal oT0 €§wTePIKG TTEPIBAANOYV, Kal
o€ guvouaoud pe Ta 1IBIAITEPA XOPAKTN-

PIOTIKA TOU OXAMATOG TTOU €ival KOTAXW-
pnuéva otn pvhun Tou (0yKog, GUVOAIKN
YUGAIVN €mI@AvEIQ, POVWON Kal TTOAAG
dAAa), kaBopilel autéuaTa T6GO TNV TTo-
ooTNTa TOU aépa 6CO Kal Tn Bepuokpaaia
Kal Tnv Katavour Tou. ETriong, ye 1o a-
TAMA TOU KATAAANAOU BIGKOTITN EP@AVile-
Tal 0TNV 000vN n e€wTEPIKN Bepuokpaaia
Tou TTEPIRAAAovTOG. OTav n Beppokpaaia
gival TTOAU xapnAf avdpel n evOEIKTIKNA
Auyvia Kal akoUyeTal €Vag XOPOKTNPIOTI-
KOG NXOG N eupavietal T0 cUYBOAO TOU
TTdyou oTnv 006vn TTPOEIdOTIOIVTAG TOV
odnyod yia Tnv mMeavotnTa oXNUATIcUoU
TT&you oTo dpoduo.

O nAeKTPOVIKOG PUBUIOTAG £XEI EVOw-
MOTWHEVO OUCTNUA  AUTOEAEYXOU TNG
Aeiroupyiag Tou. OTav avixveloel OTrolo-
ontote TPORAnNua, TTapouaialeTar oTnv
006vn €vag KwOIKOG TQAAPATOG OTTOTE
TTaUEl KAl N auTtéuaTn pubuion Tng Bep-
pokpaciag. Méxpl va €TTIOKEUOOTEN TO
TPORANUA, 0 KAINATIoNOG PTTOPEi va pub-
MIOTEl XEIPOKIVNTA PE TOUG QVTIOTOIXOUG
OIOKOTITEG.

Zxfua 10.31: O1 Oepuokpacieg yUpw Qmd TO AUIOKI(VNTO KOl TO
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MINAKAZ 10.1 :

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

TA EEAPTHMATA KAIMATIZMOY KAI

H AEITOYPIIA TOYZX

MINAKAZ EEAPTHMATQN

Beppokpaaciag ppECKOU
AvapPPOPOUUEVOU AEPa

ESapTApaTta Agitoupyia
AloBnTAPAG GWTHOG Kal AvixveUel TNV €vTaon Tou QWTOG (NUEPA, VUXTA) KABwG
NAIGKNG aKTIVOBOAIOG Kal TNV éviacon TNG NAIGKNG akTIVOBOAIaG.
AlobnTrpag Avixvelel Tn BeppoKpaaia 0TO TAUTTAG TOU AUTOKIVATOU
Beppokpaciag TAUTTAG (€vdeign yia Taxeia woen).
AloONTAPOG EEWTEPIKAG . , .
R AvixveUel TNV eEWTEPIKA BEPUOKPATia.
AicBnTRpag

AvixveUel TNV BEpUOKPATia TOU PPETKOU avappoPoU-
MEVOU aépal.

AO6TNG Beppokpaaiag
aEpa XWPEOU TTodIWV

EAEyxel TNV TTOCOTATA TNG TTAPEXOPEVNG TTOCOTNTAG
aEpa oTOV XWEO TWV TTOdIWV.

AloOnTrpag Tieong
KAIJOTIOMOU

AvixveUel TNV TTiECN TOU WUKTIKOU uypoU.

ENEPIOMNOIHTEX

oTAPaA.

MoTép xwpou TTOdIWYV UE TTOTEVOIOUETPO.

MoTép KeVTPIKOU KAQTTETOU |E TTOTEVOIONETPO.
MoTép KAQTTETOU BEPPOKPATIAG PE TTOTEVOIOUETPO.
MoTép KAQTTETOU OTATIKAG TTIEONG UE TTOTEVOIOUETPO.

AVENIOTAPAG PPECKOU AEpa PE EYKEPAAO YiA AVEWI-

H AeiToupyia Tou NAEKTPOVIKA €AEYXO-
pevou kAigaTiopoU Bacifetal otn Xpn-
on aiodnTAPWY Kal EVEPYOTTOINTWYV TTOU
avaAauBdvouv va puBuicouv autouara
TN Bepuokpacia Kal TNV TTooéTNTA AfPQ,
OTTWG PaivETAI KOl OTOV TTAPAKATW TTiva-
KQ.

2Tnv €icodo TTApoxng Tou EeEwTEPIKOU
aépa uTTapxel QiATpo (o€ akpIBd povTEéAa
evepyou AvBpaKa) TTOU oUYKpaTei aKOVN,
uypaaoia Kal JIKpoowuaTidla.

ETriong, uttdpxouv xeipioTipia (TTANKTPQ)
yia EEOAUTTWHPA TWV TTAUTTPIC KAl TNV Ka-
TAVOWI TOU aépa.

10.5.4. HAeKTpOVIKG
guoTHuATa MAnpo@opnong

To ouoTnua TTANPoPOPNONG Kal TO Ta-
MTTAG opydvwv uTropei va TagivounBei
OTIG TTOPAKATW KATNYOPIES

1n katnyopia: Ta evnuepwTikd 6pyava
(BevqQivopeTpa, OTPOPOUETPA K.4.).

2n karnyopia: O1 TPoeIdoTTOINTIKEG Au-
xvieg (mrieong Aadiol, xeipdgpevou K.4.)
Kal BouBnTég KIvoUvou (TTOPTWY, QWTWV
K.G.). kai

3n karnyopia: O eE0TTAICUOG evnuépw-
ong (TTAnpo@opnaong) Tou odnyou, OTTWG
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UTTOAOYIOTEG TAEIOIOU, OUCTAMATA TTAON-
YNong K.ATT.

H B¢on, 10 péyeBog KaBWG Kal N eUKoAia
OTITIKAG TTPOCRACNAS TOUG EAPTWVTAI KU-
piwg atd TN oTToudaIdTNTA TOU KOBEVOS
Eexwpiotd. AlohoywvTtag Ta CUPQWVA
ME TN aTroudaidTNTa Kal T XPeNoIuoTnTd
Toug, Ba ptropolcaue va KATATAEOUUE
WG TTPWTA TO XINIOPETPNTH (KOVTEP) Kal TO
OTPOPOUETPO.

Qg delTepa aTnV Igpapyia Ba uTTopouca-
ME va KaTatdéouue Ta Opyava oTtadung
Kaugigyou kal péTpnong Bepuokpaaiag
WUKTIKOU KIVNTAPA KaBWG Kal OAEG TIG
EVOEIKTIKEG AuyVvieg, OTTwG TTieong Aadiou,
@OPTIONG UTTaTapiag Kal oTddung uypwyv
epévou. Ta 6pyava evoeifewy Kal PETPA-
oewv (avahoyikd kar yneiakd), Auxvieg
EVOEIKTIKEG KOl TTPOANTITIKEG KABWG Kal
0 OoUyxpovog €EOTTAIOUOG evnuépwong
TIPETTEI VA “YWPETOUV” APUOVIKA OTO Ta-
MTTAG Kal TNV KOVOOAd TOU QUTOKIVATOU.
Ta umrdéAoitra, av kal dgv UTTOAgiTTOVTAI
oe omoudaidTnTa, ouvnBideTal va TOTTo-
BeToUvTal OTN OTIOP KUPiwg KaTnyopia
QUTOKIVATWV.

210V €COTTAICHO evNUEPWONG TOu 0dnyou
OTTWG uTToAOYIOoTEG TAEISIOU, GUOTANATA
TTAOAYNONG K.ATT.

Zxnpo 10.32: 066vn OUCTHUATOQ
nAonynong (Navigator) .
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TéNOG, OAO Kal TTEPICTATEPOI KATAOKEUA-
oTéG TrepIAapBavouv atov £E€Tpa eEOTTAI-
OMO TOUG OUVOETOTEPEG OUOKEUEG, OTTWG
uttoAoyioTr Tagidiou (Oivel didpopeg TTAN-
pogopieg atov 0dnyod yia 1o Tagidl TOU),
ouoTnua TAonynong (navigator), kateu-
BUvel Yéow dopuPodpou Tov 0dnNyd OTOV
TTPOOPIGUO TOU).

2€ TTEPIOPIOUEVN TTAPAYWYH, TTOPOUCI-
alovtalr autokivnTa PE  TTOAUXPNOTIKEG
(touch screen) 086veg €TTa@NG TTOU GUA-
Aéyouv Kal evepyouv yia éva oUVOAO TTAN-
pogopiwyv. (oxAua 10.33).

Zxfipa 10.33: TounAd pe o6ovn
apng ylLa 1oV EAEYXO KOL TLG
pubulioceic.

Emiong to ouornua mAnpopodpnong

Tadidiou urmopei va mepiAauBdver wAn-

pPoOYopisg yia:

- To padidpwvo, KOoETOPWVO, PadioTn-
A@wvo, TNAedpaacn, internet K.d.

- Tov autéuaro mASTO (cruise control)

- Qpa kal nuépa TnG fdoPAdag

- TMugida

>¢ akpIBd& auTokivnTa UTTAPXEl Kal n du-

vaTotnTa TTPOROAAG evOEiEEwWV Twv op-

yavwyv Agitoupyiag Tédvw OTO TTOUTIPIC

(Head-up-Display), ato 0yog Tou PAEu-

MaTOG TOU 0ONyoU WAOTE VA JnV atrooTrd-

TaI N TTPOCOXK TOU KATA Tnv 0drynon.



HAekTpOVIKG OUOTHUATA QUTOKIVATOU

NMEPIAHWYH ENOTHTAZ 10

ENOTHTA

To kAaoIkd cUOTNUO METAdOONG Kivnong aTTOTEAEITAI
aTTd TO GUMTTAEKTN, TO KIBWTIO TAXUTATWY, TOV Afova pe-
Ta000NG Kivnong (dev UTTApyEl O QUTOKIVNTA PE PTTPO-
oTIVR) Kivnon), TO d1a@OopIKO, Ta NUIGESVIA, TIG TTARUVEG
Kal, TEAOG, TOUG TPoXoUG.
O1 TUTTOI CUPTTAEKTWV TTOU XPNOIKOTIOIOUVTaI Eival O INXAVIKOG CUPTTAEKTNG (ENpog Kal
UYPOG), 0 NAEKTpOUayVNTIKOG CUPTTAEKTNG (ENPOG Kal UYypdg), 0 USPAUAIKOG JETATPOTTE-
Qg POTTAG, O AUTOUATOG CUMTTAEKTNG KOl O NAEKTPOVIKA EAEYXOUEVOG.
Ta NAEKTPOVIKG EAEYXOMEVA KIBWTIO TAXUTATWY JIAKPIVOVTAI O€ AUTOPOTA KAl O€ CUVEXN
MeTaBaAAOuEVN axéon e IHAvTa.
O1 a1o0NnTAPEG VOGS NAEKTPOVIKA eAeyyduevou Kifwrtiou TaxutATwy eivai:
0 aiobntpag B€ang poxAou TaxuTATwy, 0 aioBntipag B€éang TTeTaAoudag ykadiou,
0 aioOnTApPag TaxUTNTOG TOU QUTOKIVATOU, O aigBnTipag TTo0OTNTAG EI0EPXOUEVOU
aépa, o0 aiIoONTAPAG OTPOPWYV £E6O0U GTOUG TPOXOUG.
H nAekTpovikfy povada evog nAeKTPOVIKG eAeyxopevou KiBwtiou TaxuthTwy eAEyXEl
TOUG EVEPYOTTOINTEG, TIG BAARBIDEG AAAAYAG TWV TAXUTATWY, TOV NAEKTPOUAYVATN YIA TNV
OUPTTAEEN/ATTOCUUTTAEEN TOU CUUTTAEKTN, TN dIAYVWOTIKY AuxXvid, TNV KAaTtdoTaon €KTa-
KTNG avdykng, Tnv auTtodidyvwaon Tou CUCTHNATOG.

Kupla ouotiuata médnong €ival Ta UBPAUAIKA Qpéva, T aEPOPPEVA Kal TO PNXAVIKA
PpEva.

BonBnTikd cuoTApata TEdNONG gival Ta oepPo@peva, Ta NAeKTpOPpeva Kal To ABS.
‘Eva Tumikd auoTtnua ABS atroteAcital atrd Tnv nAEKTPO - udPAUAIKA povada ABS, Tov
aioOntApa empBpdduvong, (UTTApxEl CUVABWGS povo o€ povtéda 4WD), Toug aloBnTripeg
OTPOPWV TWV TPOXWYV, TOV OIOKOTITN QWTWYV CTOTT, TNV TTPoEIdoTToINTIKA Auyvia ABS.
Ta otddia Aeiroupyiag evég ouaTtiuartog ABS eivail:

a) heiwon TNG TTiEONG yia va Pnv JTTAOKAPEI O TPOXOG

B) ouykpdtnon Tng TTieong o€ oTaBepn TIUA yia va emRpaduvel 0 TPOXOG XwPIg va
MTTAOKAPEI.

y) augnan Tng Trieong, €QOooV £XEl GTAPUATACEI TO UTTAOKAPICHA TOU TPOXOU.

Ta cuoTAuaTta TeTpadielBuvong dIaKPIVOVTAlI € CUCTHPATA TTaBNTIKAG TETPadIEUBUV-
ONG Kal 0€ CUCTAPOTA EVEPYNTIKAG TeETpadielBuvang.

210 oUCTAMATA evePYNTIKAG TETPpadielBuvang UTTAPXOUV T UNXAVIKA CUOTHAUATA TE-
TPadIeUBUVONG Kal Ta NAEKTPOVIKA eAeyxOpEVa cuoThuarta TeTpadieuBuvong. Avaloya
ME TOV TPOTTO TTOU €TTEURAIVEI N NAEKTPOVIKA HOVADA EAEYXOU YIO va pubuicel TNV TTePI-
OTPOPN TWV TTIOW TPOXWYV, UTTAPXOUV Ta NAEKTPOVIKA - UBPAUAIKA EAEyXONEVO OUOTH-
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paTa TeTpadielBuvong Kal Ta NAEKTPOVIKG - UNXOVIKG EAEYXOUEVA CUCTAPOTA TETPADI-
€ubuvong.

Ta NAEKTPOVIKA EAEYXOPEVA GUOTANATO AVAPTNONG TTOU UTTAPXOUV Eival:

- H nAekTpovikd eheyxoéuevn udpotrveupaTiky avaptnon (Hydractive) kal nAekTpoviké
eAeyXOPEVN avapTnon Pe eTTIAOYR OKANPOTNTAG.

To ouoTnua TNG NAEKTPOVIKA €AEyXOUEVNG UOPOTIVEUNATIKAG avaPTNONG OTTOTEAEITAI
aTTé TOug QIoONTAPEG, YWViag TIHOVIOU, PETATOTTIONG APOEWHOTOG, ETTAPNAG QPEVWY,
TTEVTAA yKadIoU, TaxUTNTAG QUTOKIVITOU, UTTOUTOV TTOPTWYV KAl TTOPT UTTAYKAC.

21NV NAEKTPOVIKA EAEYXOUEVN avAPTNON PE ETTIAOYA OKANPAOTNTAG, TO cUCTNUA PUBUIlEl
auTéuaTa pia ato TIG TPEIG KAIJakeg pubuiong (uaAakn, peoaia i okAnpn) €XovTag wg
Baon kai TIG CUVBRKEG TToU TTIKPATOUV KATA TNV 00AYyNoN Kai TNV €1mAoyr) Tou odnyou.

H ao@dAeia Tou oxApaTog Xxwpiletal o€ U0 PEYAAEG KATNYOPIEG:

a) Evepyntikr) ac@dAcia

B) MabnTikA acedAcia

H evepynTik) ao@aAeia TrepIAauBavel OAa €keiva Ta CUCTAPOTA TOU QUTOKIVATOU KAl
TOUG PNXAavIGHOUG, TTOU OKOTTO £XOUV va CUUBAAOUV OTnV atmo@uyn evog aTuxfiuaTog.
Tétola gival T0 cuoTnpa mEdnong - ABS, dielBuvong, avaptnong, avTioAicbnong K.ATT.
MaBdnTik aoc@dAeia AéyeTal N Ao@AAEIQ TTOU TTAPEXEI N KAUTTIVA KAl YEVIKA TO audgwa
oToug emRATEG, O€ TTEPITITWAON oUyKpouaong. H madnTikr ac@dAcia TepIAaUBAveEl EKTOG
atrd 10 AudEwua OAa eKEIiVO TO CUCTAUATA KAl TOUG UNXAVIOUOUG TTOU TTPOCTATEUOUV
TOV 00NYO Kal TOUG ETTIRATEG PETA TO ATUXNMO.

H maBnTikr aoc@dAeia SloKpiveTal o€ eEWTEPIKN KOI ETWTEPIKN.

H e€wtepikA TTABNTIKI aOQAAEIQ AQVAPEPETAI OTA PETPA TTPOCTACIAG TWV TTECWYV, TTOdN-
AQTIOTWYV KOl JOTOOUKAETIOTWY, O€ TTEPITITWON OUYKPOUOTG TOUG PE To Oxnua. H eEwrTe-
PIKN ao@AAeia e€EAPTATAI KUPIWG ATTO TO EEWTEPIKO OXNMA KAl TNV OPOARA eTTIQAvEIa (dev
TIPETTEI VA UTTAPYXOUV aIXKNPA Cnueia oUykpouong) TOU APOgWUATOS TT.X. TTPOCOETOI
METOAAIKOI TTPOQUAAKTAPESG K.ATT.

H eowTepik ao@aAeia ava@épeTal o€ OAa Ta HETPA TTOU AABAvVoVTal aTTd TOUG KOTA-
OKEUOOTEG, yIO TN PEIWON TNG ETTITAXUVONG Kal TwV SUVAPEWY, TTOU 0OKOUVTAl OTOV
0o0nyo kal Toug emMBATEG TNV OTIYUA TG oUYyKPOUoNG.

Ta ouoTAuATa CUYKPATNONG TWV ETTIBATWYV TTEPIOPiIfouV Tn cUyKpouar Tou odnyou Kal
Twv €mMBaTWY, YE Ta dIAQopa EEAPTANATA OTO ECWTEPIKO TNG KAUTTIVAG, OTTWG TIHOVI,
TAPTTAG, KOBiouaTa K.ATT. O€ TTEPITITWON ATUXNMOTOG. Ta cUCTAUATA GUYKPATNONG TWV
empBatwv ammoTeAoUV ol agpOTaKol aoPAAEiag Kal ol {VEG aoPaAEiag, atAég i JE TTPO-
EVTATHPQ.

Ta €idn Twv XpNOIYMOTTOIOUUEVWV AEPOCAKWY Eival: O INXAVIKE EVEPYOTTOIOUUEVOG OE-
POCOKOG KAl 0 NAEKTPOVIKA EVEPYOTTOIOUUEVOG AEPOTAKOG.
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HAekTpOVIKG OUOTHUATA QUTOKIVATOU

2T0 UNXOVIKG EVEPYOTTOIOUMEVO AEPOCAKO, N EVEPYOTTOINON YiVETAI PE UNXAVIKO TPOTTO
XWPIG va XxpnoIUoTToIouvTal NAEKTPIKA 1| NAEKTPOVIKA EQPTAUATA. ZUVEPYALETAI GUVI-
Bwg pe qwveg TTou O BI0BETOUV CUCTNUA TTPOEVTATAPA ) UTTOPEI VO £€XOUV avTioToIXA
MNXaviké oUCTNUO TTPOEVTATAPWY {WVWV.

O nAekTpoVIK& €VEPYOTTOIOUPEVOS AgPOOAKOG TTEPINAUBAVEI T TTAPAKATW TUAMATA:
TN JovAada Tou agPOCOKOU, TO KAAUUMA, TOV AEPOCAKO, TN YEVVATPIO AEPIWY, TO OET TWV
KOAWDBIiWV, TNV NAEKTPOVIKH Hovada eAEyXOU.

O1 Qwveg aoaAciog ouykpatouv Tov eMRATN dePEVO OTO KABIoUA Kal OEV TOV aQrvouv
va @uUyel atrd auTd, a€ TTEPITITWON cUykpouaong. AlakpivovTtal o€ dU0 €idn:

oTnNV autéPaTn {wvn ao@aAeiag xwpig oUoTNUA TTPOEVTATAPA KAl OTAV auTOUATN {Wvn
AOQAAEIaG Pe TTPOEVTATHPA.

Ymrdpxouv dU0 €idn TTPOEVTATAPWY, O PNXAVIKA EVEPYOTTOIOUNEVOS KAl O NAEKTPOVIKA
EVEPYOTTOIOUNEVOG TTPOEVTATHPAG.

O NAeKTPOVIKA €VEPYOTTOIOUUEVOG TTPOEVTATAPAG ATTOTEAEITAI ATTO £va KUAIVOPO, éva
TTUPOKPOTIKO PNXaviopd O OTToiog eVEPYOTTOIEITAI ATTO TNV NAEKTPOVIKA HOVAdA eAEy-
¥xou. O TpoevTaTtipag palevel Tov 1(0Yo TNG {Wvng TAUTOXPOVA [E TO AVOIYUA TOU OEPO-
O0KOU WOTE VO CUUTTANPWOEI N ac@AaA&ia Twv TTIRATWV.

To nNAekTPOVIKG oUCTNPA OKIVNTOTTOINONG TOU AuTOKIVITOU (immobilizer) eival éva nAe-
KTPOVIKG oUCTNUA TO OTT0i0 GUVOEEI TO KAEIDI TOU QUTOKIVITOU E TOV NAEKTPOVIKO WEKQ-
OMO £T01 WWOTE VA QTTOTPATTEI N KAOTTF) TOU QUTOKIVATOU.

To immobilizer atroteAcital atrd: 1o KA€ISi pe TOV KWIKS apIBPs (KEBe KAEIDI £XEI TO BIKO
TOU apIBud), TNV KAEIBAPIA yia TNV avayvwpian Tou KwdIKoU, TNV NAEKTPIKI Hovada, TNV
NAEKTPOVIKI] HOVAda WYEKAOUOU.

H nAekTPOVIKA JOVAda EAEYXOU TOU GUCTAHOTOG EAEYXEI TO OTABEPS KWAIKO TOU KAEIDIOU
KalIl TOV KWOIKO TOV OTTOI0 OTEAVEI N NAEKTPOVIKA POovAada Wekaouou. Av dgv ival GwaToi
auToi ol KwdIKOI, TOTE N NAEKTPOVIKA Hovada eAEyxou Ba oTapaTioel TNV AeIToupyia NG
MOVAdAG WEKATHUOU PE ATTOTEAEGUA O KIVNTAPAG TOU OXMNUATOG VO UN AEITOUPYEI.

‘Eva oUoTnua KAIyaTiopoU atroteAeital atrd Ta £€AG Bacikd pépn:

Q) MNXAVIKOG GUUTTIECTNG, B) CUUTTUKVWTHG (Yuyeio), y) ekTovwTikr BaABida, 8) aTtuo-
TToINTAG (EEATHIOTAG).

AuT n WUkTIKA d1dTagn Asitoupyei wg avTtAia Tou a@aipei BepudTnTa aTd £va XWPO
TTou gival emBupNTA N Wuén (trepiB&AAov aTpotroinTr) Kal TNV atroBAAAEl G° évav GAAO
XWPO TTou n Bépuavon Tou pag givar adid@opn (TTepIBAAAOV CUUTTUKVWTH).

O WuUKTIKOG KUKAOG aTroTeAgital atrd TEooepa aTAdIA.

(10). To WUKTIKO €I0€PXETAI OTO CUUTTIECTR UTTO HOPQI AEPIOU PE XaUNARA TTiECN, CUMTTI-
£CeTal Kal EEEPXETAI oAV AEPIO PE UWNAR TTiEDN.

(20). ZTOV CUUTTUKVWTK) TO A€PIO CUPTTUKVWVETAI O€ UYPO, attoBdANovTaG T BepudTnTa
aToV £EWTEPIKO aEpal.

257



(30). Ztnv ekTovwTIKA BaABida xaunAwvel n TTieon Tou uypou. To xapnAng TTieong TTAéov
uypPO KIVEITAI TTPOG TOV ATUOTTOINTH).

(40). Zrov aTpoTTOINTA N BEPUOTNTA TOU AEPA TOU XWPEOU TTOU KAIPATICETAI ATTOPPOPATAI
KO JETATPETTETAI TO WUKTIKO ATTO Uypod o€ aéplo. YTIO Tn pop@r) (eoToU agpiou Pe Xa-
MNAX TTiEoN, TO WUKTIKO KIVEITAI TTPOG TO GUMTTIECTN (1) KaI 0 KUKAOG eTTavaAapBaveTal.
H Aeitoupyia Tou NAEKTPOVIKA EAEYXOUEVOU KAIMATIOPOU BaaieTal oTn xprnon aiodnti-
PWV KAl EVEPYOTTOINTWY, TTOU avaAauBdvouv va pubuicouv autéuarta Tn Bepuokpaaia
TNG KAUTTIVAG TOU OXNMOTOG OTNV €TMIAEyEica atrd Tov odnyd Beppokpaaia, avetapTnTa
atrd TNV eEWTEPIKN Bepuokpaaia.

Ta evnuepwTIKA Opyava (BeVVOUETPA, OTPOPOUETPA K.4.), OI TTPOEIDOTTOINTIKEG AUXVIES
(Trieong Aadiou, xelpd@pevou K.4.) Kal BouPNnTEG KIVOUVOU (TTOPTWY, GWTWY K.4.) KAl O
€COTTAIOUOG evnuépwong (TTAnpo@opnong) Tou 0dnyou, OTTwWG UTTOAOYIOTEG TagIdIoU,
OUCTHAPOTA TTAOYNONG K.ATT., ATTOTEAOUV TO NAEKTPOVIKA CUCTHMATA TTANPOPOPNCNG.
Etriong, 10 ouotnua TAnpo@opnong Tagidiou ptropei va TrepIAaudvel TTAnpo@opies
yla 70 padldo@wvo, KaoeTOPWVOo, padlioTnAépwvo, TNAedpaon, internet, Tov autéuaTo
mASTO (cruise control), TNV wpa kal Nuépa TNG Rdouadag, TTugida, TTPoBOAR evdEigewy
TWV opydvwy Asitoupyiag Tavw oTo TTauTrpil (Head-up-Display) k.4.
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1.
12.

13.
14.

HAekTpOVIKG OUOTHUATA QUTOKIVATOU

EPQTHZEIZ ENOTHTAZ 10

1. Avo@épate Ta KUPIOTEPA €iON OUMUTTAEKTWV.
2. ZUyKpIon oUUBATIKOU CUUTTAEKTN UE NAEKTPOVIKA EAEYXOUEVO.
IMAEOVEKTANATA - JEIOVEKTHUATA.
3. Toioug TrapdayovTeg (aiodnTtrpeg) AapBavel utTéwn Tou £va oU-
OTNUA NAEKTPOVIKA EAEYXOUEVOU KIBWTIOU TAXUTATWY;
Mola n xpnoiudétnTa £vog ouoTiuaTog A.B.S;
AvogépaTte Tov TpOTTO AsiToupyiag Tou cuoTipatog A.B.S.
Mwg Asitoupyei pia TeTpadietbuvaon;
Mola Ta TTAEOVEKTHPATA MIOG TETPABIEUBUVONG;
T yvwpiCeTe yia TNV EVEPYNTIKA KAl TTAONTIKA ao@dAcIq;
Moloug a1IoBNTAPES XPNOIYoTTOIEl £éva oUCTNUO AEPOCAKOU;
AvogépaTte Tn AciIToupyia Kal Ta €idn WVWV JE TTPOEVTATAPA.
Mwg Asitoupyei €va ouotnua pe Immobilizer;
T yiveTal oTnv TTEPITITWON TTOU 08NYOG XAoel To KAEISi TOU QUTOKIVATOU TO OTTOIO
d1aBétel ouoTnua e Immobilizer;
AvogépaTte Ta e€apTApaTa evog cuaTruaTtog A/C auTtokiviTou.
Moia gival Ta cuoTAPATA TTANPOPOPNCNG VOGS AUTOKIVATOU;
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