j\ _ TOAYTEXNEIO KPHTHX
°¥) TMHMA MHXANIKQN [IAPAT'QIHE & AIOIKHEHE
EYJ AIMIAQMATIKH EPTAXIA

Ipoaopoiman Asivovpyiag Yfipioucev
Avroxwvijrov: Evepyaraxic Arartijaaig &
Hepiflaiiovnicie Emnraaalg

Kovotavrive Kovovin

A.M. 2004010025

Xovid, Noéupprog 2010




EYXAPIXTIEX

Evyopiotd mokd 1o [ToAvteyveio Kprtng mov toca ypdvia pov petépepe amloyepa
mANBog yvdoewv MOOTE Vo HOL TOPEXEL TO KOTAAANAQ €@Odio yioo v opBdteprm kot
0AOKANPOUEVT EKTTOIOEVOT OV KOBMG KOl Y10l TNV EMAYYEALOTIKY LOV KATAPTION.

Yvuykekpéva Ba nBela va ddowm Tig gvyapiotieg pov otov kKHpo Kabnynt I'edpyo
2TOVpoVAdKN TOL TOpEd YTOAOYIOTIKNG Mmyovikng, mov pe Pondnoe kor déynke vo
avaAdPel To cuykekpluévo Bépa ota miaioce Tov pabnuatog Y moloylotig Mnyavikig.

Téhog gvyoaplotd amod ta BAdn TG Kopoldg oL TOVG YOVEIG LoV Kol TV 0dOEPPT| LOV.

Apiepauévo otovg

Mopivo Kovovin-Kwveravtiva Kovodin
&

Avaoraoio Adpvn-Aikozepivy Acpvy



IHEPIAHYH

210 TAaiclo TG mapovoag epyaciag, emyepnOnke o, vroloyioTiky emPefainon
TOV EVEPYEWKOD Kol TEPIPUAAAOVTIKOD TAEOVEKTNLOTOC 7OV TOPOVGLALoVV TO, LPPLOKE
oyuota. ‘Etol, emtebybnke po Pektioon tov Mo LVIAPYOVIOC UOVTEAOL TPOGOUOIMONG
Aerrovpylag Tov vPpdKov oxynuatog Toyota Prius 2003 oto Aoyiopkd MatLab, pe anmtepo
GTOYO0 TOV VTOAOYIGUO TNG LEGTC KATOVAAMGNS KAVGILOV Kot TV ekmoundv oepiov CO, kot

SO; and v Mnyav Ecotepikig Kavong tov yuo tpodiayeypappévo mpoeik taydTntog.

To tpomomompévo HOVTEAD TPOGOLOPICE EMTVYADGS TV KATOVAAMGT] KOLGILOL KOl TIG
eKToOpTEG aepimv Tov LVPEPWIKOD oynuatoc. H pukpn vrepektipnon mov mapatnpndnke ota
pey€tn awtd anodideton 16c0 oty un VIaPEn cuykpicmv dedopévev (TPoeid TaybTNTag,
apYIK|] KOTAoTAON @OPTIOGNG GLUGGMPELTAOV) OGO KOL OTNV U YVOON TPAYLATIK®OV

TAPOUETPOV (GLVTEAESTYG OAKTG amodoonc MEK, ototyelakn| cuvleon kavsipov Beviivng).

H mpocopoionon anédelée 10 capég TAEOVEKTNLO TTOV £X0VV TO. LPEPOIKE ovToKiviTa,
EVavTl TOV GLUPOTIKOV OVOQOPIKG HE TIG EVEPYEWNKEC TOVG ONOUTACES KOl TIG
neplParloviikéc toug emmtdoel. H péon kotavilmon kavoipov &vog  vppiducon
emPefardveror 0Tl eivar TOAD YOUNAOTEPT OmO VTN €VOG GLUPOTIKOD OYNUOTOS UE
amokielotikn yprion MEK 6mov pmopel va. ayyi&et kot ta 9 1t/100km. EmumAéov, ol exmoumég
agpiov CO2 kar SO2 gupaviCovtor vo givar moAd younAotepeg omd TIG ovtioToryeg evog
ovppatikov pe peiomon g taéne émg kot 40%, kabiotdvtag TEMKE To, VEPLOIKE OYNUATO, IO
EMMPEAT EVOAAUKTIKT TOGO Y10 TNV €EOTKOVOUNGT) EVEPYELNG KOl PUGIKMOV TOP®V OGO KO Yiol
TNV QVTIUETOTION TOV TEPIPAALOVTIK®V ETMTOCEMY OV GYETILOVTOL UE TIG 001KEG LETAPOPES

GTOV GUYYPOVO 0.6TIKO 16TO.
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Kepararo

1

Ewsayoyn

O1 oOyYpOVEG TAGELG OTO EVEPYELNKO 1G0LDYI0 TPOGPOPAS Kot LNTNoNG SLUHOpPOVOVY
o un Procyn TPoonTiK) TOG0 GE OIKOVOLIKO, TEPPUALOVIIKO KOl KOWVWOVIKO ETITEDO.
Xwpic amopucioTiK] dpAcT, Ol GYETIKEC UE TNV EVEPYELN EKTOUTEG aepiov Oepuoknmiov
(GHG) 6a vrepoimhacioctody péypt to 2050 kot n aw&avouevn {ftnon tov metpelaiov Oa
LENCEL TIC aVNOLYIES Yo TNV OCEAAEW TOL €POSOGHOV pe kavoiua. Ot evepyelokes
TEYVOLOYIEC YOUNADV eKTOPTMV GvOpaKo glvol avTéG TOL OVAUEVETOL VO SOPALATIGOVY

KaBop1oTIKO POLO GTNV EXEPYOLEVT] EVEPYELOKT| ETAVAGTOOT).

Mo v anotehecpotiky peiwon Tov ekmopun®v oepiwv Tov Bgpuoknmiov, OGO 1
Bektiwon g evepyelokng anddoong, 6GO KOl Ol OVOVEDGIUES TTNYEG EVEPYELNS, 1) OEGLELGN
Kol amobnKkevon GvOpaka, 1 TUPNVIKY EVEPYELD Kol Ol VEEG TEXVOAOYIEG TV LETAPOPDOV Bal
ypewoTovV gupoutepn e€amiwon. H kdbe yopa pe v coppetoy 6Amv t@v kKAd®V Tng
owovopiog Tpémel vo. AdPel £yKapo PETPO TPOKEIUEVOD VO SIACPAACTEL OTL OL GNUEPIVES
EMEVOLTIKEC  amopaoel; Oo  oonynoovv o€  ypnon  PEATIGTOMOMUEVOV  TEXVOLOYIDV

pakporpodeopa. [1]

1.1 Ov 001kég peTapopéc

‘Evag and 1o mo onuoviikovg toueic mov dadpopatilel onuoviikd poro otnv
eMiTELEN EVOC TAYKOGHIOV GTOYOVL Y1 LelmoN TV OXETIKAV pe evépyela ekmounmv CO, kotd
50% xéro amd to onuepvd enineda o 2050, efval o1 0d1KEG LETAPOPES GE GUVOVAGHO [LE TNV
av&avopevn xpnomn tovg. Apkel povo va avoaeépovpe O6tt peta&d tov 1995 kot tov 2006 n
xatoyn owtokwvntov otnv EE-27 avénfnke kotd 26% (Zyx. 1.1). [49] Znpepa, kukiopopohv
neprocoTEP amd 250 €KaT. OYNUOTO GTOVG EVPOTATKOVS SPOUOVS, OVTIGTOLYio ONANSY| EVOG
AVTOKIVITOV avd 000 Katoikovg. To kdbe va amd avtd davoet katd péco 6po 15000 km to
xpévo, KaAdTTOVTOG GVUVOAKG 3750 d16. Moduetpa N meptocdTepo and 25000 @opég v
amootoot petald yng kot nAov. Zyeddv 1o 10% and avtd sivol véa (1-2 etdv) evd mepinov

10 30% eivar TovAdyotov 10 etdv moAardotntog. [50]
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Xympa 1.1 EmPatuca oynpota oty Evponaixn Evoon: (o) Katayopnuéva oynpata ava
étog, (B) Oynuata ava 1000 katoikovg ava étog [51]

To onuepwvd GLOTNHA 0SIKAOV HETOQOP®V OV eival Prdoio KoOMG KATOVAADVEL
0pLKTA Kadoa TV omoiov Ta amofépata dev elvarl atedeiwto v GUUPGAEL GE EKTOUTES
aepiV TOL TPOKAAOVY ATHOCEUIPIKY POTAVOT Kot CUUPBAAAOLY GtV aAAdayr] Tov KAILATOG.
Amd Oho. T KOWOGULO OV YPNCLOTOLOVVTOL YO LETAPOPES, TO TAPAY®YO TETPEAAIOV
Katéyovv mMyetikn 0Oéom, mopéxoviag onuepo 0 96.7% TOV EVEPYEWNKDV OVOYKOV Yol
petapopég otnv Evpanan [52]. Qotdco, o1 tehevtaicg meTpelaikég kpioelg oe GuvOLOoUO UE
TOL EKTIUOUEVO amOBENOTO TETPEANIOV TTOL aPKOVY Yl TEPITOL SO ypdVia aKOU, oVAYKOoOV
N S1ebvi KowoTNTa Vo GTPAPEL TPOS TNV EEOIKOVOUNGT EVEPYELONKDY TOPOV. ZOUQOVO LE
ototyeia ¢ Evponaikng Evoong, to 2007, ot petapopég ftav vaevboveg yuo to 32.6% g
OUVOMKNG evepyelokng Kotovdiwong oty E.E.27. [53], yeyovdg mov dikoiohoysi Tig
TEYVOLOYIKEG TTpooTifeleg pelmoNg TG KATAVAA®ONG KOVGIHOV KOl TNG 0mod0TIKOTEPNG

KOOGS OTOVG KIVNTHPES TV OYNUATOV.

INuepa, 1000 omv Evpdmn 6co ko otig Hvouéveg Iolteieg, to. mepiocoTepal
avtokivnta ypnoomowodv Peviivn eved évag oloéva avfoavopevog aplfpdg oxnuiTmv
ypnowonotel metpélato viileh, pe amotérespua n {ftnon o metpéhato kivnong oty E.E.27
va €yet Eemepdoet amd 10 2001 v avtictoyn {ntnon o€ Peviivn (oy. 1.2) Av Kot 6€ KAmOolEg
TEPLOYES KAVOLV TNV EUPAVICT] TOVG O1APOPO EVOAAOKTIKA KOOGIUO, OUTE Ogv gival eVpEémg

Sbéotipa yio Toug TEPIGGOTEPOLG 0N YOVG KOt £TGL OV TOPATNPEITAL LEYIAT dleicdvoT).
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Yynpa 1.2 ZRmon Kovcipov oTig 0d1kég pHetapopéc avd £toc otnv E.E.27. And 10 2001 xat

petd n (Rtnon og metpédato kKivnong Eemépace v avtictoyn ot Beviivn. [54]

Orav n Bevlivn, to vrilel, 1 dAAo KaOGLO KOiyOVTOL GTOVG KIVITHPES AVTOKIVITMV,
N kavon dev givon ToTé TéAEW Kol £T01 £vag GLVOLOCUOG EMKIVOLVOV POV eE€pyovTal amd
tov kwvnmpa. ‘Etol, ektog amd vopatpovg (H,O) kot dto&eido tov dvBpaka (CO,) mov Oa
TOPAYOVTAV OV 1) KAOOT NTaV TEAELD, ONULOVPYOVVTOL VIOTPOIOVTO OTtmS 0&eidia Tov almTov
(NOx), povo&eido tov avBpaka (CO), Ittikég Opyavikég Evaogig (TTOE) ko Ofov (Os)
mov Bempodvton apketd emPrapr| yio to mepifaiiov Kot v avBpdmivn vyeio. To do&eidio
Tov GvBpoka dev eivan dueca emProféc yu v avBpomvn vyela, TOLAAYIGTOV O)L GE
younAéc ovykevipaoels. EEaAlov, 1o CO, gival ontd TOL EKTVEOLUE UETE TNV KADON TOV
Oepuidov tev TpoPipnmy mov Kotavolmvoupes. Avtifétog, ot ekmounég CO, omd opuktd
kavowe, 6mwg M Peviivn kot 1o vrileh sivor moAd emProfn yoo o mEpPdAiov KabmG
GUUPBGAOLY GNUAVTIKA GTO QaIVOUEVO TOL Oegpuoknmiov mov mpokoAiel avénon g uéomng

Oepuokpaciog Tov Thavitn. [55]

Kotd ta tehevtaia 20 ypdvia, Exovv yivel onuovtikéc mpoomdfeleg peimong tov
PLTOYOVOV AEPLOV EKTOUTDV OO TO. AVTOKIVITO [LE TI CLUVEPYUGIO, CLTOKIVITORIOUNYOVIDY,
Bounyoavidv SwAlong, epeLVNTIKOV 1WOPLUATOY Kol opyavioudv. Ilapdyoviec ommg 1
Bektioon g kaBapdTNTOG TOV KAVGIL®Y, N LIKPOTEPT KATAVAAMOT] KOVGIHO, 1| ouEnuévn
YPNON TOV GUOTNUATOV EAEYYOVL EKTOUTMV, £OVV 0ONYNOEL G€ BEOTION ALGTNPOTEPQOV -

OAAG EPIKTOV - TPOSAYPOUPDV EAEYYOV EKTOUTDV TOV VE®V ALTOKWVIATOV (Zy. 1.3).
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Yype 1.3 TIpodiaypapég exkmopnmv avtokivitov otny E.E.: (o) Bev{ivokivnta pikpotepa

tov 1.305 t, g/lkm (B) ITetperaroxivnta pkpotepo tov 1.305 t, g/km [52]

XopakTnploTika Umopodue vo avapépovpe 61t to 2009 miéov mapdyovtor Peviivn
Kol meTpéAano kivnong (vtilel) pe undevikn mePlEKTIKOTNTO o€ Ogio evd 10 emimedo TmV
AoV pOTOV OV EKTEUTOVTUL OO OOIKEG UETOQOPEG, OTmG To. 0&eidio Tov aldtov, T0
BevioMo, To povoleidto tov dvBpaka kat ot Itmrtikég Opyavikéc Evooeic £xovv peiwbei katd

TovAdyiotov 80% ce cvykpion pe to 1995. (Xy. 1.4)

1 Lo T PR
120 ............. GO VOC
=l NOx —&— Benzene
—— PM-diesel
100 [

80

60

40

Emissions (% of 1995 level)

D0 | N T p s

1990 1995 2000 2005 2010
Yympa 1.4 Awypoviky| peiwon ekmopn®mv aepiov pOT®V omd TOV TOREN TOV LETAPOPDY GTNV

E.E.27. [54]

Emiong, katd ta tekevtain £, TG0 1 TEYVOAOYIKT TPOOS0G OGO KOl Ol LGTNPOTEPES
TPOJAYPOPES ElYAV (OC ATOTEAEGHO TO UIYUO TOPAYDYNG VEOV EMPATIKOV QVTOKIVITOV Vo,
givar katd oAy "kabapodtepo” amd avtd tov 1995 (Zy. 1.5). [50] ‘Etot, to 2007, udévo 1o 35%
TOV VEOV ETPOTIKOV 0VTOKIVATOV Tapnyaye tove ord 161 g/km CO, og oyéon pe to 80% 10

1995, evd éva, 11% mapnyaye Aydtepo mAéov amd 120 g/lkm CO,.
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Yyfqpa 1.5 Exmopnéc CO, amd véa avtokivita oty Evpdnn. [50]

[Mopd tic PeATiNoE] OVTEG OUMOC, TO OLTOKIVITO TOPOUEVEL [0 CNUOVTIKY TNYY
optopévov pomtov. To European Fuel Oxygenates Association avaeépet 0Tt to, Beviivokivrta
avtokivnta cvuPdaiovv ato 52% 1V cuvolkmv ekmoundv NOx, 6to 40% TOV GUVOAK®V
exnopncv H.C., kot 6to 90% t00v cuvolikav exkmopncdv CO [56]. [Tapd to yeyovdg duwmg 6Tt
Ol EKTOUTEG TOV POTTOV OVTAOV amd TN HECN TPOCMOTIKN YPNOY EMPATIKGOV CVTOKIVITOV
peimdnkoav doypovikd, &viovTol, 0 GLVOAMKOS aplBnog Tov dovubéviav yIAMopETpoV
avENONKeE, Pe OMOTELESA 1] LEIMOT) TV CUVOMKAOV EKTOUTMV Vo, £lval TEAKA PIKPOTEPT OO

TNV OVOUEVOLEVT).

H epopdvion tov 6lovtog oto eminedo Tov £6dPovg, £va TPOioV TNng aAANAETIdpaoNg
tov NOX, tov IIOE kot tov nAakod ewotdc, Oa énpene eniong va peidveral. Q616c0, AOym
mg avénong tov apfpod tov ev kukiopopio oxnudtov, ot exkmoumés NOx xor ITIOE
eEaxorovBovv va eygipovv avnovyieg oxetikd pe 1o 6{ov 610 EMMESO TOL EdAPOLE, WaiTEP

OTA OOTIKE KEVTPO, OOV TOPATNPEITAL GLYKEVIPOUEVT] XPTOT) CVTOKLVIITOL.

O touéog TV HETAPOPOVY gival 0 udvog mov amd to 1990 avéave HOVOTOVIKA TIG
eknounég CO, (oy. 1.60) pe amotéleoua to 2006 vo Bewpeitar vebbvvog Yo ™V EKTOUTT
1270 exot. tovev CO, dnradn yia to 28% tev cuvolkd 4559 exat. tovov CO;, oty E.E.27.
(oy. 1.6B) cvuPariiovtag onuavtikd oy vrepbépuaven tov Thovitn. Avtd opeiletal 6To
yeyovog ott n avéavouevn {ftnomn kol ypnon EmPATIKOV oVTOKIVATOV LTOCKEA(EL TV
BeAktiopuévn amdd0on TMV VEOV KIVITPOV HE GUVETELN VO TOPATNPEITAL 1| TPOAVOPEPOUEVN

duopkng avénon teov ekrountdv CO, amd TOV TOUEN TMV LETOPOPDY.
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CO, ot E.E. 27 10 2006. [54]

1.2 Négg teyvoroyieg oymudtov

Ta vPP1OWKE oyAUOT, TO NAEKTPIKG OYAMATO KOl TO EVOAAUKTIKA KOVGLUO OTT®MG TO
QLOIKO 0£plo, 1 aBavOAT Kol TO VOPOYOVO BemPohVTUL OVGLMON GTOoLYKElN Yo TNV Hei®oN ™G
QOTIKNG POTOVOTG KOl TV aepimv Tov Beppoknmiov. Qotdc0, lvarl TAEoV avTIANTTO OTL LOVO
N evpeio d1ddocn T€To1V "KaBapdOV OYNUATOV Kol KOVGiu®V" Umopel vo empépel aictnTég

EMOPACELS 6TO TTEPIPAAAOV.

Meta&d Tov 2000 ko tov 2002, pia diebvig opdda epyaciog cuvéreée TAnpogopieg
v eprocotepa and 100 mpoypdappato oe 18 ydpeg oyetikd pe 11 mbavég Prooipeg AVoELS
kaBapodv oynubtov Kot kovsipov. H agloddynon kot aviivorn Tov HEAETOV TEPINTOCEDY
Kkatédele 0Tl oplopéveg mpooeyyioelg umopel va givol emituyeic, aAAd TPocdlOpLloe emiong
duapopec mbavég advvapiec. H Aon tov uvPpdikdv Kot nAextpikdv oynudtov £oeiée va
glvar apketd eAmdopopa Yo T UEI®ON TNG EVEPYEINKNG KOTAVOAMONG KOl T®V EKTOUTOV

OTLG OOIKEG LETAPOPES GE GUYKPLOT| LE TOL GUUPOTIKE Oy LLOLTOL.

Adyo ™ @locoeiag Asttovpyiog TOVg, T0 VPPLOKE CVTOKIVITA YPTCULOTOLOVY
AyOTEPO KADGUO KOl O EK TOVTOV EKTEUTOVY ALYOTEPOLG PUTTOVG. XTNV TPOYHATIKOTNTA, Ol
€101K01 GLUPOVOVY OTL £va TVTIIKO VPPOIKS ekméumel Eog kat 90% Aydtepovg pOTOVG Omtd O,
Tt éva TOTIKO ovuPatikd Oynuae. AVTd TO TOGOGTO £Ival TOAD CTUAVTIKO KOl OMOTEAEL TNV

artio yio ToAAEG véeg eEEMEEIC Kt KIVITPOL TTPOG TOVG KOTAVOAMTEG.

‘Evo. gpdmmuo mov  dikaoloynuéve, mpokOTTEL UG  givol yioti, wopd  To
TAEOVEKTAUATE TOV, T, VPPISIKE Kol NAEKTPIKA OXNUATO SEV EXOVV MO TOYEL EVPEING YPNONC.
O mo onuavtikdg A0Yog gival to avénuévo K0GTog ayopdg tovg. 'Eva vPpidkd oynua €xet
TOVAJYIGTOV VO GLOTNLOTO TPOMONG MOOTE VO, UTOPEL VO YPNOYOTOLEL TOVAGYIGTOV VO

SlapopeTikég TNyEG evépyelag. To yeyovog awtd kabotd mo damavnpn TNV KOTACKELT] EVOG



VPPLOIKOL 6€ GUYKPLoN UE €va GVUPATIKO OYMUa Le pnyovh ecmtepikng kavong (MEK) evd

EMITAEOV OL NAEKTPIKOL GLGGMPEVTES TOV amatovvTal eEakolovBovv va etvar axpipoi.

To kb6c6T0G £vOG VPP1OIKOD givarl onpepa mepimov $5000 vynAdTEPO 0md eKEIVO €VAG
GUYKPIGILOL GLUPATIKOD HOVTEAOL, HE TNV KOTOVOA®MGN OU®MG KOLGIHoL va gival mepimov
VTOSTAASI TOL GVUPOTIKOD. Ol EKTOUTES EVOC VPPIOTKOV TKOVOTOIOVY TOVS OEVTEPOLS KOATA
GEIPA AVOTNPOTEPOLG KOVOVIGUOVS 7OV veIoTOVTOL GAUEPE TayKoopimg, tovg California
Super Ultra Low Emission Vehicle (SULEV). [2] Emwdéov, n ayopd tov vPpidikmv
OYNUATOV UOMG GPYLCE VO SIOUOPPDOVETUL [LE GUECT] GUVETELD Ol VTOJOUES TOPUYMYNG KOl

GUVTIPNONG VO UNv givarl akopo Etoueg kot Bedtiotonomuévec. [3]

To KAedl OpmG Yo va yivel ETOEEANG 1 TEXVOAOYIO QLT £YKELTAL GTNV UETOVGIMOT)
TOV TOMTIKOV ONADCEMY KOL TNG OVOAVTIKNAG £PEVvVOC G€ oLvykekpuuévn Opdorm. Ot
KuPepvnoelg, mapdrAnia Le TV VTOGTNPIEN TNG EPELVOG KoL avATTLENG, KAAODVTOL TAEOV VO
oYe0AGOVV KOl VO EQUPUOGOVV KOTAAANAG HETPa, KivnTpo Kot puBpicels pe otdyo v

TEPOTEP® KaOIEPOON TV VEPISIKGOV oyNudtov oty ayopd. [4]

[No v avrpetdnion avtov tov mTpokAncemv, o Atebviig Opyavicudg Evépyetlag
(IEA), petd and aitqua g opddoag G8, avémntvée to Electric and Plug-in Hybrid Vehicle
(EV/PHEV) Roadmap [1], éva mhdvo mov yioo TpdTn popd mpocdiopilel Evo AemTopepES
oevaplo yia v e€EMEN avTdV TV THTOV TOV OYNUATOV Kot T dteiocdvuon Toug 6Ty ayopd,
LE ETNOL0 TOpAY®YN omd HEPKEG YIMASES OYNUaTo OV gival ofuepa o€ Tave amd 100
exotoppdpla oxnpate to 2050. AwmotdOnke 6tL 1 endpevn dekoetion eivor por kKpiowun
7ePi0d0g Yo To VPPIOIKAE oyNuaTa: ol KLPEPVNGELC, 1 AVTOKIVITOFOUNYaVia, Ol ETYEPNGELS
NAEKTPIGOD, Ol KATAVOAWDTEC KOOMG Kol GALO EVOLUPEPOUEVO. LEPT TPETEL VO GUVEPYAGTOVV
YL TNV S1EiGOVGN OYNUATOV Kol VTTOSOUMY KATO GUVIOVICUEVO TPOTTO KUl VO, SLUGPAAICOVY

OTL 1] TOYEMG OVOTTUGGOUEVT] KUTOVOAMTIKTY ayopd elvat £Tolun yia Ty oyopd Tovg.

Me 0A0 KOl TEPIGGOTEPOVG KATUVUAMTES VO gvauctntomolodvionl oto gv e&ehiet
TPOPANUO TNG ATUOGPAPIKNG pOTTAvVENS, OV omotelel EkmAnEn ot ta VPP awTokiviTa
yivovtol otadlokd 1 emA0Y OYNUATOS Y10, TOAAOVG KaTovaA®TES. To yeEyovog OTL Exouvv
oyedl0oTeEl OOTE VO gival QIAMKG Tpo¢ To TEPPAAlov Tpofdel TNV TPOGOY| TOAADV

KATOVOADTAOV, ETYEPNCEDV KOl KOPEPVNCEDV.

Ov emyepnoeg apyilovv va mpooeépovv Kivintpa otovg epyalOUEVOVS TOV
GKOTEVOVV VO 0yOPAGOLV 1] KOTEYOLV 1101 VPP1OKA oynpata. OptopUéves ETYEPNOELS, OTTMOG 1)

Google yio mapdderypa, mpocspépovv $5000 oe kdbBe epyaldpevo yio v ayopd evog vEou



vPpdwov. H etaipeio Aoyiopukod Hyperion pe £dpa ot Kaiipdpvia tpoceépet eniong avtd
o kivnpo. Ot mepiocdtepes eTapeieg TPOPAETOVLY EKATOUUDPLO. GTOV ETNGLO TPOUTOAOYIGUO,
TPOKEWEVOL v TAPEYOLY ovTh Ta KivnTpa. Ot eMEPNOES AVTES ONADVOLY OTL TAPEYOVY
GTOVG VTOAANAOVG TOLG OLTHY TNV EVKOIPI0 TPOKEUEVOL VO TPOCOEPOLY GTNV TOTIKY
Kowmvia kabdg o1 TEPLoYES OTIC omoleg efvan eykaTesTNUEVES TaV 0VTEG TOL PorBnoav otV
avamtuén Tovug Kal TNV avénon Tev Toincedv Tove. Etapeiec 0nmg n Google, mpoympodv
éva PO UTPOCTA TPOCOEPOVTOS EKTETAUEVE OPOLOAOYLD. OUOOIKNG UETAPOPAG Yol TOVG
epyoalOUEVOVG TPOKEWEVOL VO GUVOPGUOLY TEPOUTEP® OTNV UEIMOT TNG OTHOCPUIPIKNG

pOTTaVONG TNG KOVOTNTOG,

To yeyovog 6tL ta. VPPOIKAE ovTokivnTo givor QUAMKG TPog to TEPIPAAAOV Tpafdel
EMIONC TNV TPOGOYT TOV TOTIKOV KuPepvnoenv ce OAeg Tic Hvapéveg ITolteieg e Apueptkng
ka1 otV Evpdnn. Ot tomikég kuPepvioeic €xovv apyicel va TpocpEpovy dmpedy 6Tabusvon
GTOVG 001 YOUG HE VPP1dka avtokivinta. [ToAdéc molelg dnwg to Aog Avileleg emtpémovy
OTOVG  1O10KTNTEG LPPWOIKAOV va oTaBUeboOVY dWPEAY GTOVS ONUOTIKOVS  GTAOHODS
o1afpevoNg Kol 6TO TOPKOUETPA. AVTO TO KIVNTPO EMOEIKVVEL GTOVG KOATOVOAMTEG OTL 1)
tomikn] avtodoiknon ompiler to €&umvo kot OUAMkd Tpog TOo TEPPOAAOV  HOVTEAO

KATOVAADGOTG.

EmmAéov amd ta Kivntpa TV £pyodotdv Kot g KuPépvnong, Leptkol acpaAloTiKol
0pYOVIGLOL TPOGPEPOVY EMONG KIVNTPA Y10 KATOYXOLS VPPIOKOV oynUdTOV, OG avTapoln yio

v €&umvn Kot TEPPOALOVTIKA CLUUPATH ETAOYN TOVG.

Ta televtaio ypovia N VIEPOEPUOVOT TOV TAAVIATI KAl 1 OTLOCQULPIKY POTOVOT)
TPOTUYOVIOTOOV oT0 Bépata meptPaAAovTiKng evnuépmong tov kowvob. To vEpog oTIg
UEYOAOLTOAELS YIVETOL OAOEVO KOl EVTOVOTEPO WE GOPAPEG EMIMTMGEIS TNV avOpdTIvN VyEin
Kol 6Tov TAOVITY Yevikotepa. Elvar Aowmdv gufbvn pog vo kdvovue co@ég emAoyég dGov
agopd. otnv peioon tev ekmoundv. Eivor dedopévo o6tL ot €viovor pvOupoi (ong tov
GUYYPOVOL avOpdTOL givar omifavo vo 00 yNGovY oty TANPN anasinon TOL CVTOKIVATOV
®G KOPLoL pécov petapopdc. ['vetar dpmg TAEOV avTIANTTO TGO OO TOVE KUTOVOAMTES, TIC
EMYEIPNOELS OCO KOl TIG TOMKEC OLTOOIOIKNGELS OTL Ta VPPOIKA OVTOKIVITO UTOPOVV
TPOCPEPOLY UIo. UeGOTTPODesun ADGN OV UTOPEl VO HOg OQPEANGEL OAOVG, YEYOVOS IOV

avopéveTot vo avadeifetl Ta vPpdkd wg avtokivita tov péAAovtog! [20]

v mapodoo SIMA®UOTIKN epyacia, Oa Tapovolactel 1 Tevoloyia Kot ot OeTicég
EMTATMGELS TOL EXOLV TO OYNUATA VPPIOKNG TEYVOAOYinG 0TO TEPIPAAAOV KOl 6TOV GvBpmTOo

vevikotepa. H epyocia ywpiletor og o000 pépm, to Bepnrtikd Kol TO VTOAOYIOTIKO. XTO



OcopnTikd pEPOC yiveTonl O EKTEVIAC OVAQOPA OTNV TEYVOAOYid, Tnv Katdtaén, Tig
TEPPOALOVTIKEG EMATMOES KOl TNV 0yopd TOV VRPOIK®OV OXNUATOV. XTO VTOAOYIGTIKO
Hépog, emyelpeitar o aplfuntikn Tpocopoimon e Aettovpyiog evog vPpLdtkod oxnUaTog
610 Tokéto Aoywopikov MatLab kot 1 GUykplon g pe v avtiotoyyn €vOg GLUPATIKOV
oyquotog pe MEK iong 1oy00g, e okomd v e€ay@yn XproUOY GUUTEPAGULATMOV AVOPOPLKE

HE TIG UNYOVIKES Kot TEPIPAAAOVTIKEG TOVG EMOOGELG.



Kepararo

2

Teyvoroyia YPprowkov Oymuatov

2.1 T'evika

‘Eva vppoikd oynua eivar éva oOynuo mov yprowyomotel dVo 1N mEPICCOTEPES
SpopeTikég TNYEG evépyelng Yo TV kivnon tov. Ta niektpucd vrofonbodueva modniata
glvan éva €ldog vPpdKng kivnong. O 6pog cuvnbog avagépetal cuvnbwg ota VRPLOIKA
niextpikd oyxnuarta (Hybrid Electric Vehicles - HEVS), ta omoia givot puo texvoroyio mov
ocuvovalel ) upnyovy sowtepikng kavong (MEK) evog ovpPatucod oynpatog pe tovg

GUGGMPEVTES KOl TOV NAEKTPIKO KIVNTIPA VOGS NAEKTPIKOD OYTLLATOG.

Ta VPO oyfuota dev ivar Kavovpla Wéa. 'Hon to 1900, o Ferdinand Porsche,
avéntuée 1o Lohner-Porsche Mixte Hybrid, To mpdto Peviivo-nAektpikd vfpiducd awtokivito
otov kOopo. [5] To vPpdkd miektpikd Oynuo dev éytve gupéwe SlabEoiuo uéypt v
napovcioorn tov Toyota Prius oty lozovia to 1997, akoiovBovuevo amd to Honda Insight
70 1999. [6] Evd apywucd Beopndnke g meptrtd Adym tov xouniod k6ctovg ¢ Beviivng, ot
aLENCELG TNG TIUNG TOL TETPEANIOV GE OAO TOV KOGUO 001YNGE TOAAEG AL TOKIVITOPBLIOUN Y OVIES
OTNV KATOOKELT VPPIOIK®YV VTOKIVAT®V ota. TEAN ¢ dekaetiog Tov 2000. Topa TAéov avtd

Bewpodviol Tdpo og Eva Pacikd TUAIO TG ayopds TOV OVTOKIVITOL Tov puéAlovtoc. [7] [8]

Ta tedevtaio ypovia, vpEe i Tayeio amodoyn TV KOTOVOAMTOV TPOG T0, LPPIOKE
OYNHOTO LLE TOVG TEPIGGOTEPOVS PEYAAOVG KOTACKEVAOTEG VO EXEKTEIVOLV TAEOV TIG LPPLOKES
oelpés Tov Tpoidovimv toug. H teyvoroyia eEehicoeton paydaio eved dev meplopiletarl miéov
oT0 ovToKivnTo, 0AAG eival mAov dSabeoiun ko og oxnuarta eievBépov ypdvov (SUV),

Bapéa poptnyd, Aempopeia, Kot EKTOG dPOLLOV OYLLOTL.

To Toyota Prius, Honda Insight, ko1 Honda Civic givol dia0éoyuo mpog ayopd o€
TOAMEG YOpeC Kot ot VPpdkég exdooelc Twv Toyota Camry, Toyota Highlander, kot Ford
Escape Oa givail cOvtouo dwabéoipec. Evoeuctikd avapépetatl 0Tt 01 TayKOGUIEC TOANGELS TOV

VPPIIKOY oynudtev Tov Tapdydnkav amd v Toyota avirbav oto 1,0 exot. oynuoato v 31
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Maoaiov 2007 evéd to opdonuo tov 2,0 ekatoppwpiov giye emtevydel £og tic 31 Avyovotov
2009, pe ta vPpdKaE avtokivita Tng etaupiog va Torlovvtat o€ 50 xdpeg. [9] [10]. To Prius
glval TPAOTO OTIC TOYKOGULIEG TOANGES VPPWOKADV OYNUATOV HE GUVOMKES TOANGELS VYOLS
1,6 ekat. gupd omd TG oapyés tov 2010. [11] [12]. Me pmvicia mapoyoyn 5000

oynuatov/uiva n Toyota avakoivooe 0Tt 1) Topaywyn Tov givol TAEov kepSOPOPO.

Ot Hvopéveg Tolteieg katéyovv onuepo v nyeTikn B€om oty moyKocuo oyopd
pe 1,6 exotoppdpla vppidd oxnuata va £xovv kataympndel péxpt to AskéuPpio tov 2009,
ek Tov onoiwv ta, 814.173 eivau Toyota Prius, [13] pe v IMolreio tng Koleopvia va, givar n

peyaddtepn apepkovikny ayopd. [12] [14]

2.2 Iotopukn) eEEMEN

Eivar cagéc, 611 o Leonardo da Vinci giye v 10éa 611 o1 dvBpmmot B propovcay,
{owg, va KoTaokevdoovy o wrapevn unyovi. ‘Empene dpwg vo mepdoovv mepimov 400
xpdvio Tpotov M TeYvoroYia e€ehyBel Yo va Tapéyel To avarykaio VALK, TOLG KIVITHPES, Kot
TIG 0EPOTOUEG Yo va. bAomonBel to Opapa ¢ ntiong. O Leonardo da Vinci ftav yepdrog
10éeg TOL OmAG O MTav ekTOC e€moyng. ‘Etol cuvéPnke kol pPE TO TPOTO TPOTOTLTO

VPPOIKE oyfLaTOL.

211g 23 Noegufpiov 1905, évag veapdc pe 1o dvopa H. Piper xotébeoe aitnon yio
dimlopo gupectteyviog yio éva GVoOTNUA LETASG0ONS KIVIONG OYNLOTOS COLPOVA UE TO 0010
évag MAekTpikog kwvnmpag o evioyve tov Peviivokivnthipo. ZOueova pe v aitnon
SmAdpotog gupectteyviog, avtd Do enétpene oe Eva OYNUO VO ETLTAYVVEL OO TNV aKIVIGio
oV tOTE GUVAPTUCTIKY ToryO TN T TV 40 km/h 6g pog 10 devtepdrenta. Acdouévou OTL TaL
aVTOKIVN T EKEIVNG TG €MOYNG XPELOVTOVGAY UEXPL KOL TEGGEPIC POPEG LEYAADTEPO YPOVO,
n Wéa tov H. Piper elye npopovn a&ila. Qotdco, o cuyypoviopog tov H. Piper ftav ektdg
emoyns. Ta emdpeva ypdvio €pepav TNV toyOTOTO €EEMOCGOUEVT TEYVOLOYID KIVITHPOV
Beviivng kot ™ dBec1udTNTO TOL GYETIKG POMVOL Kot E0KOAO LETAPEPOUEVOL KOVGLUOV.
Emmdéov, MOyw Tov OTL TOTE LNPYE Mt OGOV TANPNG EALEWWT] MAEKTPOOOTNONG TMOV
Hvopévov ToMteidv, n dStobeotpdtnta Tng NAEKTPIKNG EVEPYELNG NTAV ACOUPOPO. LIKPT KO

0€ VYNAEG TIHEG KOGTOVG.

O H. Piper dev ftav 0 poOvVog opapatiotig Tov vpidkol avtokivitov. Amd 1897 wg
1907, n Etoupio Hiektpwedv Avtokwvntov [Mapioiov (Compagnie Parisienne des Voitures
Electriques) «kotackevace (o ogpd  amd MAEKTPpKE  Kor  LPpdwd  oynuaro,

ocvumepthappavouévou tov Krieger to 1903. EunpocBokivnto kot pe vdpaviikn vrofondnon
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oto Tovy, to Krieger dev moapdyOnke oe peydin mocodtnta. ‘Eva poviého Kivobvtov e
OAKOOAN €V VLINPYE Kot piot GAAN €kooyn He ovtd Tov giye meprypagel og éva Pevivo-
otpofriokivnmipoc. Exetvn v emoyn, o 0Opoc «otpofrhocy pePIKES QOPEC ONLLOLVE

CYEVVITPLOY.

[lepimov 10 1010 ypovikd dwdotnuae, m Jacob Lohner & Co, omv Avotpio,
KaTooKeLALE NAEKTPIKA OTOKIVITO Kot EVOG ammd TOVG PYALOUEVOVG NTOV VG EVPTILOTIKOG
véog unyavikog pe 1o 6voua Ferdinand Porsche. Emwvonoce éva cvotnuo oto omoio ot
NAEKTPIKOL KIVITAPES NTAV €VO KOL TO OWTO UE TIG TANUVES T®V TPOYDV, EEQAEIPOVTUS £TCL TO
TPOPANUATIKG EEQPTAUATO, TOV TOAVTAOK®V UETAUOOGEMV KOl 0dNYOVTOG TNV 10Y0 Kotevbeiov
GTOVG TPOYOVS. AvTd £yvav Yvwotd g Lohner-Porsches kat, apyotepa, 1 etaupeio mapniyoye
U0 GEPA 0o OYNUTE, 6T 0ol Evag Kivnthpag Beviivng Kivodoe [o YeVViTpLa, 1) omToio Ue
TN oepd T™C ToPElYE TNV NMAEKTPIKT 1YY Y10 TOVG NAEKTPOKIVITIPES. AVTO €ival TO KAAGIKO,

EVVOL0A0Y1KG Oepelddeg VPPIOIKO aVTOKIVITO.

ITepi Tov 1900, 1 General Electric kotackevace éva vPpidlo pe Evav TeTpakOAVOpPO
BevQivoxivnipa. H Siemens-Schuckert Company oto Bepoiivo tng 'epuaviag, frav katd
KOPLo AOY0 €Vag KATOOKELAOTIG NAEKTPIKOV OVTOKIVATOV KOl ETAYYEALOTIKOV OYNUATOV,
OAAG KOTOOKEDOOE KOl KATOW LEPOKA HEYPL TNV TTAVGT TNG Tapay®yns mepinov to 1910.
210 Zikdyo, 1 Woods Motor Vehicle Company mapryaye to 1917 to Woods Dual Power, éva
TpIAANAO VPP (INAad 0 NAEKTPOKIVITIPOS UTOPOVGE VO EPYOCTEL OTd KOVO LE TOV
BevQivoxivntipa) pe évav tetpakbivdpo Pevivokvnmpa. To avtokivito avtd uropovoe va
emtiyel povo 32 km/h Aertovpymdvtag amokAEoTIKA MG NAEKTPIKO, AALYL TPOGOETOVTOS TOVG
12 inmovg amd tov kivnipo Peviivig tov pmopovce va @tdoel to. 56 km/h, po pétpla
amod0GN, 6TV KaALTEPN Tepintwon. Eva amd avtd to oynuota givol uépog e GLAAOYNG
Tov povoeiov Petersen Automotive Museum oto Aog Avtlekec. Mo dAAN etoupeion Tov
Swcayov, N Walker Vehicle Company, xotackevace 1060 mAektpikd 660 kol Pevivo-

nAekTpikd oyuata, omd o 1918 wg tig apyég g dekaetiog Tov 1940.

To 1914, cto Ovtdpro Tov Kavadd, n Galt Motor Company mapovciace to Galt Gas
Electric, éva xaBapd vPp1dkd ev-celpd eEomMoUévo e €va SKOAVOPO, diypovo KivnTipa
tov 10 itnov Tov Kvovce uia yevvinplae Westinghouse twv 40-volt kor 90-amp. H etaipio
oyvpifovtav 61t 10 Galt pmopovoe va dwovoet 30 km pe 1 1t Beviivng 1, evarroktikd, 24 pe
32 km pe v OmOKAEIGTIKY YPNOT TOV GUGCMPELTAV. 0TOCO, 1| UEYIOTN TEAIKN TOV
a0t TV tepinov 48 km/h éotethe duvnTiKoOG 0yOpaoTEG GE MO OYVPEG KOl TAXVTEPES
evarloktikéc Avoelg. Toa tehevtaio Galt Gas Electric Bpiokovior tdpa oto Canadian

Automotive Museum ot Oshawa.
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IToAd apyodtepa, n Briggs & Stratton cuvepydotnke pe tnv Marathon Electric Car,
KOTOOKELAGTH NAEKTPIKOV apaédiov tov ykohp kot dAAwv oynudtov. H Briggs & Stratton
Baciotnke oto eoptnydxt Marathon C-360, éva mepiepyo oynua pe dvo omicBiovg aEovee. O
eunpdcOiog Letédide v kivnon evd o omicBiog vrofonbovce TN UETAPOPE TOL GNUOVTIKOD
Bapovg g cvotolyiag 12 cvoocwpevtdv HoAVPOov-0&E0g TV 6-volt pe Papog 30 kg
€KOOTOC. XT0 eUmpocbio PéPog tov oynuaTog tomobetOnke Evag dKOAVOPOG, AePOYVKTOG
Kwnpog Briggs & Stratton tov 18 innwov, oe cuvdvacud pe Eva niektpikd kvntipo Baldor
tov 20 itnov. Zopeovoe pe dnpoctevpata, o dmAdg onicbiog dEovag cuvéBale o€ oplopuéva
acLVAOIGTO 0dNYIKA YOPOKTNPIGTIKG, 1010¢ KTA TNV omicfomopeia Kol 6€ KAEIGTEG GTPOPEC,

EVM KOl TO GVOTNUA LETAS0ONG NTAV EMPPETEC 6€ PAAPES.

Evéd n avamntoén g vPpdkng tervoroyiog otnv ovtokvnroftounyovic fTov
omopadikn, M TEYVoAoyio autn eiye yvopicel gvpela ypfon oe GAAeg epoappoyés. [
TOPASELY LA, Y10 OEKOETIES, TOAAA OO TOL LEYOAVTEPO YO UATOVPYIKE UNYAVI|LOTO TOV KOGLOV
£€YOVV YPNCLUOTOUOEL TETPEAAO-NAEKTPLKOVS VPPLIKOVS KvNTNPES Le dtdTaén OpOlo LE TV
Lohner-Porsches. Emiong, kot to tpaiva tovAdyiotov otn Bopeia Apepikn xpnotporotodcoy
vTileho-NAEKTPIKEG UNYOVEG OOV O KIvNTNPEG VTILEL mapnyaye v 10x0 VA TO NAEKTPIKO

GUGTNHO LETADOGNG KIVOUGE TOVG TPOYOVG.

I'a ™ yprion g oty avtokivnroflounyavio woTdc0, 1 VPPSIKN TEYVOAOYiL, OTW®S
Kol pe TNtk pnyovi tov Nto Bivtol, énpene va mepiuével v KatdAAnAn XpOVIKY GTLyun.
"Eto1, mpog 1o 1éA0g Tov 20°” audva, 1 emoyn £ptace. To Prius g Toyota dpyioe vo moleitan
omv lamovia to 1997, kabiotdviog T0 MG T0 TPMTO VPPIOIKO ALTOKIVITO TUPAYWOYNHG GTOV
koopo. To mpoktikd mevtabéoio Prius éyel omd 10TE yivel KaTG TOAD TO IO ONUOPIAES
VPP1OIKd oToV KOGUO. Xt Bopeio Apepikn moAindnke og poviédo 2000 cuvdvdloviog ™

AELTOVPYIKOTNTO EVOC KAVOVIKOD OUTOKIVITOV UE TNV EVIVIMGLUKT OIKOVOUIN KAVGIHOoV.

To Prius mov zmwlodviav otic Hvouéveg Ilolteieg €pepe évo teTpakdAVOpO
kwvnmpa Peviiving 1.5-Atpov tov 70 imnov kot €va mAektpokivntipo 44-itnov evod
YPTCULOTOOVGE [0 EEXMPIOTI YEVVITPLL YO VO, SIOTNPEL TOVG CUGCOPEVTEG POPTICUEVOLS
wote va unv ypewaletar 1 obvoeon TOL He TO MAEKTPKO diktvo. Kotd ) didpkelo g
TEOMNONG, O MAEKTPOKIVIITIPOG AEITOVPYEL €MIONG MG YEVVATPLL YO TNV OVOKTNOY TNG
EVEPYELOG KOL TNV TEPULTEP® POPTIOT] TOV GLGCOPEVTOV. AVTO OMUAivEL OTL AKOUN KOl GE
stop-and-go odMynon otv mOAN, To Prius eivol eKTANKTIKG OTOTEAEGUOTIKO, KOl UTOPEL VO

Sdwavooet 22 km pe 1 1t Bevlivne. To Prius givon éva mpaypatikd vppidio, vd v évvola 0Tt
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umopovv vo, Aettovpyel povo pe tov Peviivokvntipa, LOVO LE TOV NAEKTPOKWVITNPO 1 UE

cuvovaoUd TV 600.

Alha vBpdKd avtokivnTo oV £Kovay TV EREAVIcT) Tovg teptiapfdavovy to Honda
Insight, pe mpmdt TOANON otV Apepikn og povtédo tov 2000, kot To Honda Civic Hybrid,
T0 omoio MpBe oV ayopd tov HITA mg povtéro tov 2003. Mia tapaiiayr tov Civic sedan,
to Civic Hybrid ntav éva o vpidiko, mov onuaivel 0Tt 0 nAeKTpokviTpaS vTofondd Tov
Kwvnmpa Peviivng katd v emtdyvvon 1 6€ VYNAO QopTio, dALE OEV UTOPEL OMOKAEIGTIKA

Vo KIVIGEL TO avToKiviTO.

To 2004, n Toyota mopovcioce to Prius dedtepng yevidg pe Pevivoxvnmipo 78-
itmov ka1 nhektpokivntipa 67-ittwv mov cuvepyalovial o€ avtd mov amokoiei «Hybrid
Synergy Drive». To cvotnua eivar tkavo vo Aettovpyei eite uoévo pe tov Pevivokivntipa 1
UOVo UE TOV MAEKTPOKIVITAPO 1| KoL UE TOVG OO TaTOYpova. Mio omd Tig MO GNUAVTIKEG
TuYEG Tov Prius 2004 glvan 0TI TPOGPEPEL TOV E0MOTEPIKO YDPO €VOG pecaiov peyéBoug sedan,
KaoTOVTOG TO £TGL U0 TPOKTIKN EVOAAGKTIKY] ADGN Yo TN UETAPOPE TEPICCOTEPOV

eMPATOV 1] ELTOPEVUATOV.

Emiong, n Lexus xokhopopnoe pio vpidikn ékdoon tov dNpHo@ilos Kot ToAvTEL0NS
oyuotog gievBépov ypdvov (SUV) RX 330 10 omoiov ypnoipomolovce pio £€KO0GT TOV
Hybrid Synergy Drive pe eumpdg xoi micom mniextpokvnmmpes kot €va Eumpocbev
TomofeTnUévo KIvnTipa E00TEPIKNG Kavong V6. AvTtdg 0 cuVOLAGHOG Tapelye Tn SOvouT Kot
m pomn &vog cvpPatikod Pevivokvntipa V8 kail dtovuBévia yIMOUETpa €vOG KPOD

QVTOKIVITOV, UE £V KAAGUO TOV EKTOUTOV TV cuppatikov SUV. [15]

Iruepa oMol peyGAoL Kataokevactég Exovy NoN e&elitel oe onpavtikd Padud v
VPPISIKT TEXVOLOYID KOl EXOVV OPYICEL VO, EIGAYOVY GTNV AyOpa SLAPOPOLS TOTOVS VPPIOIKOY
QVTOKIVATOV HE EMOOCEIC GLYKPIOWES TV CLUPATIKOV OAAG HE TOAD YoumAdTEPN

KOTOVAA®GT KOVGIHLOV KOl APKETE PUEIWUEVEC EKTOUTEG POTTOV.

2.3 llpoontikég

Ot TpooTTIKES Yo T VPO oypata givol oAy Betikéc Yo moAhovg Aoyovs. Ta
VPPIOKAE AVTOKIVITO UTOPOHV EVKOAN VO GYEIUGTOVV 1GOJVVALN 1] OVATEP TOV EMOOCEDY
TOV GUUPBOTIKOV OUTOKIVAT®V KOl UTOPOVV VO, TKOVOTOOUV 1 VO VIEPKUADTTOVV TIG
npocdokieg Twv medatdv. To emmAéov KOGTOC TV TEpimov $5000 evdg vPpidikon

QVTOKIVITOV, UITOPEl va. petmBel onuovTikd Kaddg oOmoKTATOL KATUOKELUOTIKY EUTELPi0 TOGO
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Y10 TOVG GLOCMPEVTEG TO KOGTOC TV omoimv avépyetatl onuepo og mepimov $3000 660 Kot

Yol T0L VTOAOITA VITOGVGTHLLOLTAL.

EmmAéov, oe yodpec pe oxetikd vyniég tipéc g Peviivng, n e€owkovounon tov
koéotoug g Peviivng onuepa amocPével 10 emmAéov KOGTOG ayopds &vog LPPLOUKOD
AVTOKIVITOV G€ TePimov 8 ypovia. H avénon tov dykov mapaymyng vppidtkav oynuitov o€
ouvovooud pe v avénon g tyng e Peviivng Ba pmopolvoe v PEID®GEL TNV TTEPi0d0
amomAnpoung o€ 3-5 £t divovtog £T61 GTOVE KATAVOAMTEG EVO GAPEG OIKOVOULKO KIVITPO Yo
v ayopd evdg vPpdkod. Mo tovg mopomdve AOYoVG, OPIGUEVOL GO TOVG UEYUADTEPOVG
KOTOOKEVAGTEG OVTOKIVATOV vrootnpilovv mAéov obevapd tnv vppidikn teyvoroyia TV
OYNUATOV, LE OLOCTIKO Tapddetypo v Toyota n omoio exTind 6tTL M vt Ba givor M

Baoikn teyvoloyio Tov Bo KUPLOPYNCEL TIG EMOUEVEG OEKOETIES.

lvetow MO avtiinmtd OTL TO. MEPLGGOTEPO, TUNUATO TNG OYOPAS GLTOKIVIATOV,
ocopmepthapfovopéveoy OA®V Tov pecaiov Kot okplBdv emPatik®v avtokivntov, Tov
AOTIKOV AE®POPEI®V, KOl POPTNYADV TPOPOSOGiaS UTOPOHV VO EKUETAAAELTOVV TNV VPPLOKN
teyvoloyia. Qotdco, 1 VPPN TEXVOLOYiM TOPOVGLALEL AyOTEPA TAEOVEKTNLOTO YO TO
Bapéa poptnyd mov dtavhovy HeYUAEG OMOGTAGELS LE GTaBEPT] TAXDTNTA OGO KoL Y10 XOUNA0D
KOGTOVG MKPA eMPoTIKG owToKivnTa, T omoia £xouv No1 VYNAN anddooT KOVGipov Kot yia

T omoia To EMMAEOV KOGTOG aryopds Ba Tav éva coPapod eumddto.

H vBpudwn teyvoroyia £xetl kot €va GALO YopaKkTNPloTiKO. AmoteAel pia €EEMEN TG
VOIGTAUEVG KOl OOKIHAGUEVG TEXVOAOYIOG OYNUAT®OV Kol OYl OVIIKATAOTOON TNG HE KATL
7oV eivan TeAeimg SloPopeTIKd. AVTO gival Eva GNUAVTIKO TAEOVEKTNLA Y10 TIV EICAYMOYT TNG
o™V ayopd kafdc ol aAlayég umopodv va eleoyfodv oTadiakd Kot £Tol 0 Kivouvog peyaimv
TEYVIKOV TPOPANUATOV Kol VYNA0D KOGTOVG EYYUNONG VO LELMVETOL GTOSLOKA LLE TNV TAPOSO
TV Ypovav. EEGALOD, onuovTikd TAEOVEKTNUA OTOTEAEL TO YEYOVOG OTL OEV OTOLTOVVTOL VEEG

VITOOOUEC.

210 €yyug uéALov, avauévetal va 000si 110itepn EUEACT) OTNV EPEVVO. Y10 TEPULTEPD
Bektioon ¢ vPpdkng teYvoroyiag. ‘Etol, ta vPpdkd oynuata Oo eivar oe Oéon va
YPTOLLOTOLOVV OAEG TO TPONYUEVOH Koo, Ommg 1 abavorn, to Plovtilel kal 10 PLGIKO
aéplo, yeyovog mov Ba to KaTOoTNOEL aKOpe o PIAKE Tpog To TepBdrdov. Edikd, og ydpeg
OOV TO UEYOADTEPO HEPOC TNG MAEKIPIKNG EVEPYEWS TOPAYETOL OO  ALYVITIKEG
NAEKTPOTAPAYOYIKEG HOVADES, Ta VPPOKA oynuata Ba amoTeloby o Katd moAd eiAtkotepn
TPOG 10 TEPPAALOV AVGT OO TOL CLULYDG NAEKTPIKA OYNUOTO LLE CUCCOPEVTEG KOl PLCTKA OO

Ta ovpPotikd oynpata pe kvntipoa MEK.
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Eniong, vrdpyovv peydreg duvatdtmreg Peitioong g vppdikng texvoroyiag 6Gov
aQPOpa OTIG TEXVIKEG EMOOCELS TOV OYNUATOV YOPiG dpmg vo odnynoovy Ge €V SUVALEL
avEnon g katoviilmong kavsipov. To khewdi Ba givor mepartépm Pertidoelg otnv anddoon
TOV GLGGMPEVTAOV, £TG1 MOTE aVTOl va £yovv pia didpketa Long 8-10 eTdv Kot 1o avtokivnto
va givan og Béom va dwovoetl 20-30 YIAMOUETPA GE TNV OTOKAEIGTIKY NAEKTPIKY AELTOLPYIA.
Aéilel va onpuelnbel 6T opropéva TpdTNG YeVIIG povtéra Prius éyovv 1on Eemepdoet To Opilo
v 8-e1dv/200.000 km yio v didpkela (NG T@V cvoompevT®v. Avtd o emiTpéyel oTa
VPPOIKE OYUOTO VO KIVOOVTOL OTOKAEIGTIKG LE TOVG CLGCMPEVTEC UE UNOEVIKY pOTTAVON
OTA OOTIKA KEVTPO KOl VO KAVOUV YP1OT TOV KIVIITHPOV ECOTEPIKNG KOONG TOVS LOVO GTIG

TOPVPEG P0G TTOANG 1) € LOKPIVE TOEIO.

Ol TOomIKEG, KPOTIKEG KOl KEVIPIKEG KVLPEPVNCEIG Umopohv vo, Sladpapaticovy
KaBoploTikd POLO GTNV VIOGTHPIEN PEATIOUEVOV TEXVOLOYIOV OYNUATOV Yyio TNV emitevén
Tov kaBapol aépo Tovg, TNV pelwon tov aepiov Beppoknmiov, Kol TNV EKTANPOOT TOV
OTOYOV NG EVEPYEWNKNG Olopoponoinong. Opiopévol KaTAGKEVOOTEG OVTOKIVITOV £XOVV
EKTANPMOCEL TIG KOWOVIKES TOVG EVBVVEG KOt EIGTYOYOV OYLLOTA TOV EVOL TTLO QIAKA TTPOG TO
nepBdAlov amd ta cvpPartikd avtokivnta. Evamdkeiton tdpa otovg meddteg va apyilovv va

ayopalovv avtd To avToKivinTa LaliKa.

Ta ovpPotikd avtokivnTa ETEEPOLY KOGTN GTNV KOwmvia Tov dev kotafdAlovtal
amd TOV OyOpOoT] TOU OLTOKIWVIATOV, dAAG avtifeta PBapbvouv Tic KuPepvnoels. Avtd ta
"eEmtepcd KOoTN" elvor pe TN HOPON NG PUTOVONG TNG ATUOCQOLPOG, OEPLYL TOV
Oepuoxnmiov, KAlwatikny aAlayr, e€aptnon amd 10 €GO YOUEVO TETPEANLO, KOl TO KOGTOG TNG
e€acedAiong epodloouod oe meTpérato. Aedouévov 0Tl o1 kuPepvioelg KaToBdAlovy 10
eEOTEPIKO OWTO KOGTOC, £YOVV WML 1OYLPN KOl OITAN OITIOAOYiO Yoo TNV KOTOPOA TOV
VYNAOTEPOV TILADV AYOPAS TV VPPISIKOV 0OYNUATOV Yio TOVG O1K0VE TovG 6TOA0VS. Oyt ovo
ToL OKd TOLG awTokiviTa o peldoovy 10 e£MTEPIKO KOGTOVG GE GYEON UE TO. GLUPATIKA
avtokivnta, oAAG Oo cupPdAlovy eniong ot oNpoLPYic EVOG KPIGILOL OYKOV ayopdg Tov Oa
EMTPEYEL GTOVG KATOOKEVOGTES VO UEUDGOVY TO KOGTOG TOVG, G GNUEio 0mov Ta vpLdkd

oynuoTo 0o ALoTEAOVY EAKVLGTIKT TPOTAGT KOl Y10, TOVG VITOAOUTOVG AYOPUGTES OLUTOKIVITMV.

Extég amd v ayopd vppdik®@v oynudTev Yo ToVg 61K00G TOLG GTOAOLS TOVG, Ol
KuPepvioelg Umopovv emioNng Vo, TOPEYOLV ETIOOTHOEIS KO POPOAOYIKA KIvNTpo Yl TOVG
AYOPOOTEG TV VPPOK®Y oynuatev, 6nwg £xel Osomortel otig Hvopéveg [lolteieg. Xe ydpeg
pe avtdévoun avtokwntoflounyovio, ot kuPepvicelg Umopovv va evBapphVOLY  TOVG

KOTOOKEVOGTEG VO, GUVEYICOVV VO PEPVOLV OLULPOPETIKA HOVTEAL VPPLOIK®Y OUTOKIVITOV
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otV ayopd kot vo omnpiovv v £€peguva GGOV aPOPA TOVE GLOCMPEVLTEG KOl GAAEG

OTOTOVLEVES GYETIKES TEXVOLOYIEC.

I'a 1o gyyog péidov (5-10 et@v), Ta VPPWOIKA oyfHoTe gival 0 HOVOG TPAKTIKOG
TPOTOG LE ToV omoio ot mePPaAlovTIKol Kot EveEPYELKOl GTOYOL GTOV TOUEN TV UETAPOPDY
umopovv vo, emtevyBolv, okplPdc emedn To VPP OYNUOTE UTOPOLV EVKOAN VO
TPOCUPUOCTOVYV MGTE VO AEITOLPYOVV LE EVOAAOKTIKG KOG, OTTMOG TO PLOKOUGIULO KoL TO
ovoko aépio. [To paxponpobesua (10-20 £€n), T0 KOGTOC TOV KVYEADY KOLGILOV KOl TOV
TPONYUEVOV GUOCMOPELTOV EVOEXETAL Vo QTACEL 6€ €va ornueio Omov, eite ta oynuaTa
KOYEADV KOVGIHOV 1 TO NAEKTPUKE, OYAIOTO UTATUPIOS VO KOTOGTOVY OVTOYMVIGTIKA (O TPOG

TNV TWNG TOVG GE OPIGUEVO TUNHOTA TG AYOPHLG.

Qot660, OvAAOYO HE TNV TWPMTOYEVN EVEPYEIDL TOL Ol KLWEAEG Kovoipov Oo
YPTOULOTOOVY, 1| TOV TPOTO 7oL 0o TOPAYETAL M MAEKTPIKT EVEPYEWD VIO TO. MAEKTPIKA
oyquoto  pmatopiag, upmopel va  vmdpyovv  Ayotepa 1 kaBohov  mepfoiioviikd
TAEOVEKTNUOTA GE oUYKplon pe To vPpdwd oynparta. Eivor mbavov 6tL okdéun kol oe
pokponpofecun Pdaon, ta peddoviikd vPpdwd oynuata Bo givoar EUAKOTEPO TTPOG TO

nepParlov amd GAAES EVOALAKTIKEG AVGELG 6€ TOAMAG TUNpOTO, TG aryopdc. [2]

2.4 Apyn Aertovpyiog

Ta vBpLdKd oyNUaTe £X0VV U0 GUUPATIKT YOV ECOTEPIKNG KOOONG, M LEYAANG
AOPNTIKOTNTAG GLGTOLYI0 GLGCMPELTAOV, VOV NAEKTPOKIVITAPO MGTE Ol TPOYOL VO KIVOUVTOL
Ao apEOTEPOVE TOV GUUPATIKG Kol TOV NAEKTPIKO KIvTHPpo KaO®dC Kol amd Vo OVTIGTPOPEQ

16y00G.

O xwvnmpog evog vPpdkov pmopel va givan glte KvnTpag E0MTEPIKNG KOO e
ypnon kavcipov 6mwg 1 Peviivn, vriled, aBovorn, Provinlel, Tpomdvio 1 PLOIKO aéplo, 1
umopel va etvar pio KoWéAn Kovoigov mov ypnoionolel to vopoyoévo. H mapovsio tov
NAeKTPIKOD GLOTARATOG Kiviong €xel oG otdyo va emitevybel eite KalvTEPN OlKOVOUia

KOVGIHoV amd £va cVUPTIKO OYMLO, | KAADTEPN OITOd00N.

Yrdpyovv S1apopes SaTAEELS Yio TOVG dDO AVTOVG KIVNTHPEG. XTa LPPLOKE oyt
TAPOAANANG Oldtalng, TOo0 O oLUPATIKOC OGO KOl O MAEKTPKOG Kwntnpoag eivol
GUVOEDEUEVOL E TNV GTPOKTO LOYVOG KOl TOLG TPOYOLG TOL OYNUOTOS, €VM OTA LPPLOKA
OYNUOTO GEPLOKNG O1aTaéne 0 cLUPATIKOC KvNTHPOG ¥PNOWOTOLEiTaL HOVO Yo TV

TOPOUYOYN NAEKTPIKNG EVEPYELNG 1) OTTOI0, LETAPEPETOL UEG® EVOG KOAMSIOV GTOV MAEKTPIKO
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KIVIITAPO. TTOL LE TNV GEPA TOV KIvel ToVg Tpoyovc. ExXTog amd Tig 000 avtég Pacikéc d1atdéelg
glvan duvartol Kot S1Popol GLVILAGLOL TOVG, OTMG YOl TOPASELYLA O GLUPATIKOS KIVITNPOG

VoL KWVEL TOVG EUTTPOG TPOYOVG Kal 0 NAEKTPIKOG TOVG oW TPOYoLGS. [2]

Ye Oho To VPPOIKA ®OTOGO VTAPYEL £vaG EMAVOQOPTILOUEVOS GUOGMPELTIG
niextpikng evépyelog (umatopio) cLVOESEUEVOG e EVOV MAEKTPIKO KIVNTIPO TPOcdidovTag
€101 tov "uPpdikd” yopaktipa TOoL OYNUOToc. O OoLGCOPEVTAG Ot €vo VPPLOKO
enOVOQOPTILETOL EITE OO TOV KIVNTNPA 1 OO TNV EVEPYELN TOV OVOKTATOL KOTA TNV TEST 0N,
N kot amd To dvo. Méypt onuepa, To TEPIGGOTEPO VPPLOKE YPNOUYLOTOIOVGAY UIKPNG
YOPNTIKOTNTAG cLGC®PEVTES TOTOV NiIMH (Vdpidio vikediov UETAAAOV) TTOL EMETPETOV GTO
VPP1OIKO va StavOcEL Pia TOAD ikpn omdoTact 0tov ovtd Pacilovtav amoKAEIGTIKG 6TV
niektpikn Aertovpyio. Oho Ta VPG avTOKivTO £YOVV VOV LTOAOYIOTH TOL &ivol
TPOYPOUUATIOUEVOS VO, AEITOLPYEL TO AVTOKIVITO UE €vav 1 Kol TOVG 000 KIVNTHPEG,
AapBavovtag voYnN TAPAYOVTES OTTMG 1) TAYVTNTO TOL OYNLOTOC, 1] OTOLTOVHEVT 10) DS KOl TO

OGO TNG NAEKTPIKNG EVEPYELNG IOV EYEL AMOUEIVEL GTOVG GUCCWOPEVLTES.

H petatpony] 10 ovveyodg miektpwov pedpatog (DC) tov cvocwpevtdv o€
evarloooodpevo (AC) yoo Tovg MAEKTPOKIVITIPES OVOAUUPAVETOL OO TOV OVIIGTPOPEQ
woyvos. Me apeidpopo OpmG TPOTO UTOPEl Vo LETATPEWYEL KOL TO EVOAAUGGOUEVO PEVUO GE
ouveyég Katd Tn odiKocior emava@opTIons TV cuocwpevT®v. Emiong, petatpémel v
VYNAN tdon otn ovpPatiky Tov 12V, yo TNV TpoeoddTNon TV ETUEPOVS AELTOVPYIDV TOV

AVTOKIVATOL (NY0cVoTNHa, POTO, KAMUOTIGHOS, KAT). [16]

To emmAéov KOGTOG TOV NAEKTPOKIVITPO KOl TOV GUCCMPEVTOV GE Eva VPPLOKO
aVTOKIVNTO €ival amOALTA SIKOLOAOYNUEVO KOOME Ol KIVNTNPES E0MOTEPIKNG KOOONG GE £va
oupuPatikd owToKivTo Eivarl TOAD YOUNANG EvEPYELOKNG amddoong. Atrydtepo amd 1o 20% g
gvépyelog ¢ Peviivng ¥pNOIUOTOLEITAL TNV TPUYUOTIKOTITO Y10 VO KIVIGEL TOVG TPOYODS
TOV OWTOKIVITOV, UE TO UEYUADTEPO HEPOG TNG VTOLOITNG EVEPYELNS VO YAVETAL ™G BEPUOTNTA.
e éva cuUPaTIKG QVTOKIVITO, 0 KIVNTAPOC Eivarl TOAD o 1oYLPOg 0md OTL AmALTEITOL Y10 VO
KIWNGEL TO owToKivTo e v otabeph taydtnta tov 100 km/h, kabd¢ amatteiton tepicosia
160OC Y10, TNV EMLTAYVVGT] TOL OTOKIVITOL GE £va EDA0YO ¥POVIKO dtdotnua. Extog and v
@AcT OUMC TNG EMTAYLVONG, 1 1OYVG QLTI OEV YPNOUOTOLELTAL TIC TEPIGGOTEPEG POPES UE
AmOTELEGUO O KIVTPOG AEITOVPYEL G YOUNAT add00T), TOAD KAT® amd TNV SuVoKOTTa
tov. O1 KVplEg amMAELEG evEpYELag AapPavouy ympo OTaV TO aVTOKIvITO €ival 6e adpdavela

(peravti), katd TV TEINON Kal Yo 001 yNoT UE YOUUNAEG TAXDTNTEG.
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Toa cOyypova VEPOKAE OYNUATO KAVOLV EKTETAUEVT XPTION TEXVOAOYLDV HEI®ONG TOV
Bapovg ko Pertimwong g anddoons. Ocov agopd GTovV KIvnTipa E6MTEPIKNG KAVONG, TO
COUO KO 1] KUAVOpOKEPOAT], eivol kataokevaopuéva amd Kpapa alovpviov, evad 1 e&aywyn
amoteleitor amd ovoleidwto yaivPa youning palog petdvoviag €161 T0 GLVOAIKO Bdpog
rkataokeuns. To ykall etvan niektpovikd yio akpiéotepn "mAnpopopnon" mpog 10 chGTNU
YEKOOUOV, €V TNV mo0TNTe TV Kovcoepiov "emPAénel” €vag TPLodikog KOTOAVTIKOS

UETATPOTENS VYNATG TUKVOTNTOG KOt TayEiag Tpobéppaveng yia péytot amddoon. [16]

Emmléov, oe éva vPpokd, o miektpokvnthipag Oo Ponbnoel oty emitdyvvon,
YEYOVOG TO OTOIl0 EMUTPEMEL TNV EYKOTACTOOT WIKPOTEPOL UEYEDOLC Kol MO 0TOS0TIKOD
KWVNTAPO ECOTEPIKNG Kaworg. Emiong, o kivntipog kavong dev adpovel aAld otapatdel Otov
TO OLTOKIVNTO &ivol akivnTo Kot eKKvel Tl auéomg otav omorteitol (ovotnuoe start-stop)
UELDVOVTOG £TOL OMUOVTIKG TIG EKTOUTEC agpimv puomwv. Kotd tnv @dorn g médnong, o
NAEKTPIKOG KIVITHPOG EVEPYEL OVTIGTPOPA O YEVVITPLOL OVOKTMDVTAG TNV EVEPYELN TEINONG M
0Tol0. YPNOUOTOIEITAL Y10 TNV EMAVAPOPTICT] TOV GVCCOPEVTOV. XE YOUNAEG TAYVTNTES, TO
AVTOKIVNTO ¥PNOHOTOLEL GLYVA LOVO TOV NAEKTPOKIVITIPA, O 0TO10G £xEL amdO0o TNG TAENG
tov 90%. X pecaieg 1 VYNAES TaLTNTES, O KIVNTHPOS E0AOTEPIKNG Kavong Ba Asttovpynoet
(6nwg amotteitar) oto Mo gvepyelokd omodoTikd onueio tov kol Ba mwapdyel mePLocHTEPT
gvépyelo amod 0, TL amorteitan omd o avtokivinto Vv dedouévn otiyun. H emmAéov evépyeia

SLOYETEVETAL GTOVG CLGCMPEVTEG Y10 YPNON OE apyOTEPO YPHVO, OTOV OVTO amartnOel.

"Eva vBp1dkod-niextpikd avtokivnto mapdyel Ayotepeg EKTOUTES amd TOV KIVNTHPO
E0MTEPIKNG KAVGNG TOL oo €va cuykpitikd opowov peyéBoug Pevivokivnto avtokivnro. O
BevQivokivnthpag €vog vPpdtkod eivarl cuvinBmg UkpoOTEPOG 0md aVTOV €VOC GLUPATIKOD
OYMUOTOC KaBapoD OpLKTOD KOVGIHOL Kol apod Ogv ypnoluomoleitor yio v omevbeiog
001YNGN TOV QVTOKIVITOV UTopel vo £xel puBuiotel va Asttovpyel otn uéylotn amddocn Tov,

Bektidvovtag TEpALTEP® TNV OlKovopia Kavaipov. [19]

Ouwe, xovéva omd To. onuepvd VPPOIKE oYNUOTO Oev £€XEL EMOPKN YDPO
amo0MKELONC TNG EVEPYELNG Y1 VO SIKALOAOYNGEL TIV EXAVUPOPTIOT OO TO NAEKTPIKO PEVULA
TOV OKTOOV, OVTE 1 OPYLTEKTOVIKN) TOL GUGTNUOTOS KIVNOTG EMITPEMEL GTO OYNUATO VO
KOAOWYOLV TO TANPES PAGHE TOV EMOOCEMY HOVO UE NAEKTPIKT Kivnon. ‘Etot, o véa yevid
Plug-In vBpidicav oynuatev (PHEV) éyetl oyediactel yio vo kdvel kot ta 00, Kupiog HEcw

g avéNpeévng duvatdtnTag amobKevong evEPYELNG Y10 TO VEPLOIKO GUGTNUA.

Ewdwotepa, 10 plug-in vfpdcd eivor €vag Tomog LPPOIKOD OYNUOTOS TOV

yopoaktnpiletal amd pio TOAD PEYOANG Y®PNTIKOTNTAG cuoompevty tomov Li-lon (16vrwv
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MBiov) mov emavagoptiletal Kuplwg d1acLVOEoVTaG TO dYNUO 6TO NAEKTPIKO O1KTLO Kot Oyl
OTOKAEIGTIKG OO TO €0MTEPKO cvotnue emovaeoptions. Ta PHEVs eivar duvntwkd pa
ONUOVTIKN TEYVOAOYiDL Y TN uHelmon TG KOTAVOAMONG OPLKIMV KOVLGIU®OV KOl TOV
ekmopndv CO,, eneldn umopoldv, aviroya LE TNV YOPNTIKOTNTO TOV GUGCOPEVLTAOV TOVS, VO
KWVOOVTOL UE MAEKTPIKN evépyewn Yo amootaor peta&y 20 émog 80 km petd amd kdabe
emovoeoptTion. Axopo Kot 1 ovopatoroyio tov PHEV avtavaxid coviBog ovto. o
napdderyua, éva «PHEV20» pmopei petd amd minpn emavaedption vo dwovdoel 20 km oe
ATOKAEIGTIKY MAEKTPIKN Agttovpyia, evd avtictowyo éva «PHEV80» umopei va dtavdcer 80
km. [17] [18]

e ToyKOGUI0 eMImEdO, EVa ONUOVTIKO UEPOG TNG KaONnuUePIVRG 0dnynong dapaivetot
ot1 Ba umopovee va tkavorombei pe to PHEVS, oe amoxieiotikn niextpikn Agttovpyia. o
napdderypa, oto Hvopévo Bacikeo, 10 97% tov d0vubBEviov amootdoemy eKTHATOL OTL
etvon Aryotepeg amd 80 km. v Evpdnn, 10 50% tov ta&idimv givar pikpdtepa twv 10 km
xat 70 80% tov tafduwv eivar pkpdtepa twv 25 km. Xtig Hvopéves IoMteieg, mepimov 1o
60% TV oynudtmv dtavvovy Ayodtepo and 50 km nuepnoing kot mepinov 1o 85% dravdovv

amooTAcELS KkpoTePeS Tv 100 km.

[apd to 611 €rovv paypatomombel taykoouimg TOAAEG TAPOVCLAGELS Kol EMOEIEEL
tov PHEV, ootéco xavévag koataokevaotng o mopdyet onuepa PHEVs oe epmopu
KMpoka pe amotélecua 1 tpéyovoa deicdvon twv PHEVs omv ayopd va givor oyedov
pndevikn. Oplopévol KOTUOKEVAOTEG OUMG £XOVV OVOKOWAOCEL OXEdW Yoo TNV €vapén
nmapoyoyng PHEV katd ta mpooeyn €, kol 10N Kamowo Alya HOVTEAX £X0VV EUQOVICTEL MG

avToKivnTa EMidEIENG 08 TOAD UIKPOD OYKOL TOPAYMOYEC.

Ta PHEVSs dtatnpodv oAdkAnpo 1o cvotnua MEK, aAld mpocBétovv yopntikdtnra,
amo0MKELGNC GTOVG CLGGMPEVTES YO VO, KOTAGTEL dUVATH 1 TUPATOOT TG AELTOLPYING TOV
NAeKTpOKIVNTNPA, G€ GOYKPLon pe to amhd vppidtkd. Ta PHEVs éyovv 1o mheovéxtmuo 6Tt
e€aptovral og HKkpOTEPO Pabud amd TIG VTOSOUEC EXAVAPOPTIONG GE OYECT UE TO OTAG
NAEKTPIKG OYNUOTO Kot gival, eVOEYOUEVMS, AlYOTEPO OKPIPBE (oviAoya HE TO KOGTOC TNg
umotopiog Kot TNy gUPEAED) OO TO NAEKTPIKO KO (OC K TOOTOV EVOEXETAL VO, ETLTOYOLV

VYNAOTEPOVE OYKOVG TOANGEDV TA ETOUEVA YPOVLAL.

Av ka1 Alya coPapd teyvikd epmodio e&akolovBovv va eumodilovv Ty eloaymyn TV
PHEVs oty ayopd, n teyvoloyio TV GLGGMPEVTMOV VOl £V AVOTOOTAGTO UEPOG CVTMV
TOV OYNUATOV TOV aKOUN OU®G XPNLEL oNUAVTIKOV BeATidcewv. TOGO ot onueptvég 0G0 Kol

ol Bpoyvrpobecpec (Li-ion) teyvoroyieg cvocwpevtdv eEakorlovBodv va gppavifouv i
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oelpd Bepdtov mOLV TPEMEL VO OVTIUETOMIGTOOV TPOKEUEVOL Vo PeATiwbel 10 GLUVOAIKO

K66TOG TV oYNUdTOV Kot ot emddcelg tove. Ta Bépata avtd meptrapupdvouv:

XopnTikotTnTe ovecmpevtdv: Ol cLUGoOPEVTEG Yoo TO  MAEKTpoKiviTo  OYNUOTO
oyedldlovtal dote Vo PEATIGTONTOO0V TV OMOONKEVOT| EVEPYELNG EVD GTNV TEPITTOOT TMOV
PHEV ot cvccmpevtég amatteitor va Egovv vynAotepn mukvottag 1oybog. Ot Sapopég
AVTEG UTOPEL VO 00N YHGOLY TNV OVATTLEN Kal Y¥PNoT SLloPOP®Y TEYVOLOYIDY GCUGCOPEVTMOV
v ta niektpkd ko yio to. PHEVs oynuoata. Qotdéco, ol owovopieg kAipaxkog pmopel vo
€VUVONGOLV TNV aVATTLEN EVOC EVIRIOL TOTOV GLGCOPEVTY, UE TEMKO OTMOTEAEGO, KATOLOVG
ovpupipacpote oe dAleg mapouéTpovg (m.y., xoaunAdtepn oy0 aryung ywo to. PHEVS, e 1o
KEVO GCUUTANPOVETOL A0 TV ouENUEVT] GLUTAN PO UATIKT Xprion wog MEK).

Kvkhor @éptiong/ano@optiong cvecmpevt®dv: Ot cvocmpevtéc ywo PHEVs xou 1o
NAeKTpOKIiVNTA £Y0VV  JPOPETIKOVG KVKAOLG @opTiong/amopdptione. Xta PHEV, ot
GLGGMPEVTES VTOKEWTAL TOGO € «PBabeicy KOKAOVG amo@opTiong (0TNV TANP®S NAEKTPIKY|
Aertovpyior) OGO KOl GE GLYVOVG «PNYOVS» KVKAOLG Katd TtV vroPondnon oyxdog Kot tnv
aVAKTINGON EVEPYELNG OO TEJN O, OTAV O KynTipag elvar o€ LPPOIKN Aettovpyio (OTmG Kot
ot Tumikad VPPKE oynuata pe MEK). Avtég ot amoutmoelg lvatl ToAd SapopeTikeg amod
€KEIVEG TV NMAEKTPIKOY GLGCMPELTAOV TOL YPNCLUOTOOVVTOL 6TA TVTIKE VPP1dkd pe MEK
Kol 01 07toi0l VIOKEWTAL GYEOOV AMOKAEICTIKA GE «PNYOVG» KOKAOLG POPTIONG/ATOPOPTIONG.
YUVETMG, TN OVIOYN] TGOV  ONUEPWDV  OCLCCOPELT®OV ot  «Pabeicy  kbdxlovg
ooptiong/anmopoptiong Oa mpémer vo Pertimbel onpoavtikd ywo va givor duvatd va

avoronBovv ot amoitnoelg twv PHEVs.

Avtoyn ko dapkela omg: Ot cucowpevtéc Ba mpémet vo Pertiwbodv kal 6e oplouEVovg
GAlovg Ttopeic, ocvumeprAapfoavouévng e avtoxng, g odpkelog {ONG, TNG TUKVOTNTOG
EVEPYELOG, TNG TLKVOTNTOG 10YV0G, TNG evailctncia oe Oepuokpocio, TS LeEI®ONS TOL XPOVOL
EMOVOQOPTIONG, KAOMDC Kot TG HEIMONG TOL KOGTOVS. ATO TO TOPATAV®, 1| GVTOYN Kol 1)
duwapkela (oMg eivor iomg to0 PEYOADTEPA TEXVIKG EUTOOIN YOl TNV EUTOPIKT) EQOPLOYT

Bpayvrpobecpa.

Agdopévov 0Tt o Topomave CnTueto ival aAANAEVOETO, U0, KEVTPIKT] TPOKAN O
glval va, ONUIOVPYNOOVUE TOVG GUGGMPELTEG €KEIVOVG TOL €lval KOADTEPOL Gg OAQ TO
mapomave yopig apolfaiovg couPipacuovg. o mapddetypa, n avioy] TOL GLCCOPEVTH
npénel va, mepthapPaver alomotia o€ éva peydio 0pog cuvinkdv Aettovpyiag, Kabdg Kot vo
€xel o otobepd peyddn duapkela Long, n omoia pmopel va unv ennpedleTot oNUOVTIKG omd

Tov aplud tev «Pabiéovy kKOKAwv omoedptiong EmmAiéov, OAa Tto v Adym Ofparta
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TEYVOAOYIOG TPEMEL VO OVTILETOMLIGTOOV HE TPOTO OV VO, HEIDVEL TEMKA TO KOGTOG TOL

GLUGGMPELTY], ] TOVAYYIGTOV, VO, UMV TO aVEAVEL.

To oymua 2.1 delyvel pia yevikn GUYKPLON NG EOIKNG 10YV0G Kol EVEPYELNS OO £Vl
mAn0og texvoroyidv cuoowpevt®v. Tlapd to yeyovdg OTL VIEAPYEL Hid OVTIGTPOPWS OvVEAOYN
oyéon peta&d g e01KNG EVEPYELNG Kot TNG EWOIKNG 1oY0OG, 01 GLGGMPEVTES 1OVTIKOV Abiov
TAPOVGIALOVV VA GAPES TAEOVEKTNUA GE GYECT UE AAAEG NAEKTPOYXNUKES TTPOGEYYIGELG OTAV

€yovv Pertiotonombel 1660 yio evépyeln 6GO Kal Yo TUKVOTNTA 16YVOG.
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10 000 Super capacitors . :
Lead acid Li-ion very high power

= spirally wound
>
- Ni-MH
& 1000 Ni-Cd [
8 Li-ion high power
2
<
= Na / NiC12
]
100
& LiM-Polymer
o
‘.'§
o
(73]

10 —

Li-ion
Lead acid hlgh
energy
0 20 40 60 80 100 120 140 160 180 200

Specific energy, Wh/kg at cell level

Yympa 2.1. Ewdwir evépyeto Kot €101K1) 10%0 S10QPOPETIKOV THTWOV GLCCOPEVTMV.

H owoyéveln tov cuoompentdv 10viev Abiov, teploufavel Eva upd edopa THTOV
Kol OLOUOPPDCEMY TOV SLUPEPOVY GE YOUPUKTNPIOTIKA OTT™G 1 dtapkela (oNe, N evépyela, M
1oy0G, Kol 1 avoyr o€ Katdypnon. Mo mepiinyn Tov mévie KuploTEP®Y TOTOV GCLGCMPEVTMOV

1OVTOV MOI0L LE avapopd 6To SUVOTA Kot adbVITO GIIELN TOVG QaiveTal oTov mivako 2.1.

310 TPOOoEYEC SUOTNUM, Ol VPICTAUEVOL TOTOL GLGCMPELTMY o PehtioTomonBovY
ka1 Bo ypnowomombovv ce PHEVs evd mo pokpompdbeopo (onAaodr, petd to 2015),
GLOOMPEVTES VENG YNUIKNG CVOTACNG LE ONUOVTIIKA vymAdTEPN TLKVOTNTO evépyelag Oa
wpénel va ovamtuyBodv ylo va Kotaotel duvath mn ovamtuén kol xprion twv PHEVs pe

peyodotepn euPélela oe TANPN NAEKTPIKN AEITOLPYiR. AVOUEVETOL OTL Ol VEOL GUGGMPEVTES
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0o evomUAT®VOLY VAIKE DYMANG YOPNTIKOTNTAG BETIKOD NAEKTPOSion, NAEKTPOSIO KPAUATMV
kaBdg kot niektpoivteg mov givar guotabeic ota SV. 'Hom, to Ymovpyeio Evépysuog tov
H.ILA. vmoompilel ovayvoplotikés £peuveg o€ OAQOpeg VEEG YNIKES GUGTAGELS
GLGGMPEVTAV 1WOvTv Abiov peta&d Ttov omoimv gival to kpdpo Abiov / vynArg Betikrg

tdiong, MBiov-Oiov, Ko ToAvpepés petddiov Abiov / 1WOvtwv Abiov.

Mivaxag 2.1. XapaxtnpioTikd GVGCOPELTOV WOVIOV ABiov avdAoyo UE TNV YNWKH TOLG

ovotoon. [21]

O&eido Adiov Nwkélo, kofdaitio Nwého, payyavio, Ilorvpepés Poc@opikd drag

KopBaitiov Ko ghovpivio Kopaitio Aifwo MOiov owd1pov

(LiCo0O,) (NCA) (NMC) (LiMn,0y) (LiFePO,)
IMukvomta Evépyetog Kan Ko Kain Métpuo Xopmin
Toyog Kol Kon KaAn Kol Métpuat
Xapnin Ogppokpacio Kon Koty Ko Kon Métpua
AGpkelo Zong (nuep.) Métpua oAb Koy Ko Xapunin Kopmi®
AGpkero Long (Aet.) Métpua oAb Koy Kon Métpa Métpra
Acodiein Xapnin Xapnin Xapunin Métpa Ko
Kootog / kWh Yynhotepo Yyniod Yynhod Yyniéd Yynio
Qppodtnra Yynin Yynin Yynin Yynin XoapnAn

Xouniérepn wéon. e poprion oe 4.0V, *la wive ané 30° C.

Ot véotl cuocmpevtég Ba yapoktnpiloviol amd avEnuUévn EvePYELOKT] TUKVOTNTA TOV
onuaivel 0Tl Ta cLGTAHOTO omobnkevong evépyelog Ba amaitodv Aydtepo dSpactikn VAN,
AlyOTepo. KEMA Kol WKPOTEPT KATAGKELY YEYOVOg mov Ba odnynoel oe elappltEpa,

pikpotepa kot pOnvotepa PHEVS. [1]

H Awebvic Yanpeoia Evépyeiag oto «IEA publication Transport, Energy and CO2:
Moving Toward Sustainability (2009)» vroroyilel 6Tt T0 KOGTOC TOV GLGCOPEVTMV YL TO.
PHEVs givan 1,3 ém¢ 1,5 @opéc meplocotepo avi KILOPATOP ard TOVG OVTIGTOL(OVS TV
NAEKTPOKIVITAOV OYNUAT®V, 0V KOl TO GUVOAIKO TEMKE KOGTOG TV cvocwpevtdv yio. PHEVs
0o elvar mOavdg younAOTEPO OmO TO MAEKTPOKIVITO EMEWDN 1| GUVOAIKN] OTTOITOVLEVN

yopnTiKdTTO TOV cvscwpevtdv PHEVS givat onuovtikd pikpotepn.

Yrobétovtag Ppoyvrpdbecueg mpofréyelg Hallkng TopaymyNng UTOTopldV 10VIiov
Mbiov pe oxeddv 7508/kWh yopntikdémrag, ta pecaiov peyébovg PHEVS (m.y., dtovoodpevn
andéotacn 40 km pe 8 kWh yopntikotnto cusompevtdv) Oo exioapuviovv pe nepimov $6000
EMTAEOV Y10 VO KOADWYOUV TO KOGTOG TV cvocmpevt®dv. Ta PHEVs pmopei emiong va

ypealovtal LEYOADTEPOLG KIVITIPES ALEAVOVTAG TTEPUITEP® TO KOGTOG,.
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Me v vdbeon ot1 éva €010 oYU Ba dtavdoel 200000 km katd T didpketo Long
TOL 1 eXTIHOPEV e&€otkovounom og kKavoia Ba givar $4000, | onoia dev givon opkeT Yo vo
avtiotafuicel éva tOG0 LVYNAO 0pylkd KOGTOG GLCCWOPELTAV. Q0TOGO, €0V TO KOGTOG
ovoowpevtdv yio. PHEVs peiobei oto péddov og mepinov 500$/kWh, 10 apyikd K66TOG Yo
éva oynuo pecaiov peyébovg (mepimov 40008 yia éva cvotnua tov 8 kWh) Ba pmopovoe va
kabiotd to PHEV avtayovietikd. EEGALoL, 1 avToyovieTikdéTnTo ToL KOoToug B e&aptnbel
emiong kot amd TG HEAAOVTIKEG TYUEG TNG NAEKTPIKNG EVEPYELNS KOL TOV TETPEANIOV KOOMDG Kot
amd v mpobupic TOV KOTOVOAMTOV VO TANPOCOVY GLUVOMKE meptocdtepo (1 mOOVAS

Ayotepo) yuo ayopd PHEVs avti mapopoiwv copfatikov oynuatov pe MEK. [1]

2.5 Ynooopég
INo v evpeio omodoyn TtV VPPWOIKOV OVTOKIVATOV Kot Kupiog tov PHEV
ATOITOVVTOL KATOLES WOIMTIKEG KOl OMUOCIEG VTOJOUES EMAVAPOPTIONG TTOL Ba cuuPdiiovy

OTNV EKUETOAAEVON TV SLVATOTHT®V EEO0IKOVOUNGNG TOV TPOGPEPOLY QVTE T OYT|LOTAL.

2UYKEKPIHEVE, TTOALG VOIKOKVPLE GE OA0 TOV KOGHO £xovv 10N Bécelg oTabuevong pe
TPOGPOCT GE NAEKTPIKOVG PEVUATOANTTES 1GYV0G, EVD Yo TOAAG dAAa, 1 TpdSPacn avth Ha
OMOITNOEL VEEC EMEVOVGEIC KOl TPOTOTOWCEL, TOV VPICTAUEVAOV TNAEKTPIKDV TOLG
gykotaotacewv. Edv wotoco to vPpidkd oynuoate eE0TAIGTOOV LE EO0IKOVG UETOTPOTELG
oyvog, T0te Oa. gival o BEom vo ¥PNGLOTOIOVY TOVG TUTIKOVG OIKIAKOVS PEVUATOANTTEG
TOVAGYIOTOV Y0 TNV OPYN ETAVOEOPTICT] TOV GLOCMOPEVTMOV TOLG KOTA TNV OLUPKELN TNG

VOYTOC.

INo va evBappoviel opmg 1 gvpeia vicBémon ko ypron twv PHEV omd toug
KaTOVOA®TESG, Oo YPEWGTOVV OpKETA OMuocio onueia emavoaeoptiong (.. o€ YDOPOVG
YPOPEI®V, EUTOPIKA KEVTIPO Kol BEcelg 6TAOUELONG) OV VO EMTPEMEL GTOVG 0O YOV VoL
EMAVOPOPTICOLY ToL OYNHATE TOVG oE TOKTIKY Pdon kotd ™ Owpkeln g nuépag. Ot
VIodopES avtég Oa odnynoovv oe avénom g Savuouevng euPérelag (o OmOKAEIGTIKA
niextpikn Aerrovpyia) oe kanuepvi Baon. Qo propovsav PEPata va ypnotporombodv yio
aVTO T0 okomd onueio dSNUOCLOG ETAVOPOPTIONG NAEKTPOKIVITOV OYNUATOV, OU®G TETOLES
dnuocieg VTOSOUES deV LPICTAVTINL OTIS TEPIGGOTEPES TOAELS EKTOG OO OPICUEVES TOV
avéERTLENY TETOLOL ONUOVTIKT] VTTOJOUN| GTO, TAGIGLO TAOTIKAV £pYmV KOl GAA®Y TopOUOIDV

TPOYPOUUATOV.

O1 dnuodeteg vTodouéc enavapoptiong O uropovsav vo Teptlapfdvovy duvatdmreg

Y Toyeio emavoaeoption, €ite PUECHm cvoTUATOV Toyelag avomAnpmone (He cvuPatovg
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GLOOMPELTESG) N LEGH OTAOUDV TOYEINS AVTIKOTAGTOONS TOV AMTOPOPTICUEVOV GUCCMPEVLTHV
LEe TANPWOG ETOVAPOPTIGUEVOVS. DVGIKA, £val TETOLO GUGTNUA OVTIKOTAGTOGTS GLGCMOPEVTMV
Ba mpovméBete TPOTOVG Yo TNV €EACPAAIGT TG TANPOVG GCLUPATOTNTOG KOl TV TOPOUOLDV
YOPOKTNPIOTIK®OY aOd00NG HETAED OA®V TV GLGCOPELT®V. Me avtd Tov TpdmO dHmS Oa
dtvovtav 1 duvatdtnTa Vo petmbel 10 KOGTOG KTNOTG TV GUGGMPEVTAOV HUECH KOLVOTOUK®OV
EMYEPNUATIKOV HOVTEA®V OTTOV TO KOGTOG OVTIKATACTAUONG B0 KAALTITE TOGO TNV NAEKTPIKN

EVEPYELDL GALG KO TO «KOGTOG KEQPOANIOLY» TOV CLGCOPEVTMV.

AxoOUN Kot Y10 T0 GLGTAHATO OTKIOKNG ETOVOPOPTIONG, TO KOGTOG TOV GLGCMPEVTMV
Oo pmopovoe vo evompatmbel otnv nuepnola Somavn ETAVOPOPTIONG, EMTPETOVING GTOVG
KOTOVOA®TEG VO OTOTANPMOGOLV TOVG CLUGCMPEVTEG TOVG o€ €vo. Pabog ypovov. Eivar
aVTOVONTO OTL 1] OTOGVVIESN TOL KOGTOVG T®MV GVOCHOPELTAOV OTO TO KOGTOG 0yOPdc TOV
oyquotog Bo pmopovoe v emTPEYEL GTO VPPOIKA OYNUOATO VO TOAOVVIOL GE TILO
AVTOYOVIOTIKEG TWWEG YEYOVOG OumG To omoio e&aptdtol otevd pe TNV avimtuén Tov

VTOJOUMV KOl TOV CUVOPDV EMLYEPTUATIKOV LOVTEADV.
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Kepararo

3

Koatdarain

3.1 I'evika

Onwg avaeépdnke, ta vppdkd avtokivnta glvar oynuato pe dVo 1 TePLocHTEPES
TNYEG EVEPYEWS YL TNV Kivnon tovg. Ymdpyouvv moAAOL dtapopetikoi THmOL LPPOKOY
OYNUAT®V, EVAD OVGLOCTIKA Lovo to Pevitvoniektpikd vPpdkd eivar onpepa Sobéciuo 6to
eumopro. Ta vPpdwd katnyoplomoobvion pe PACT TNV KATOVOUN TNG 1GYVOG HETOED TMOV

TNYOV eVEPYELS, TO Baburd vEPOKOTNTAS TOVG Kol TNV TNYN 610G TOVG,.

To vBp1d1Kd pmopel va YpMNGOTOLEL TOVTOYPOVA dVO TTNYEC EVEPYELQS Y10 TNV Kivnon
Tov N umopel va Kwveltor ¢ eni 1o mAgiotov amd pio wnyn pe v OgvTEPN TNYN VA
YPNOLoTOlEiTAL UOVO KOTA TNV EMITAXVVOT TOL OYNUOTOC 1 oTa LPPWIKAE UE €V-GEPA
Aettovpyio, YPMNOWOTOLEITAL HOVO MAEKTPIKT EVEPYELD YO TNV KIVNOTN TOL OXNUOTOC UECH
NAEKTPOKIVNTHPOV LE TNV UNYOVY] ECOTEPIKNG KOVOTG VO TOPEYEL TNV 10X TOGO Y10, TNV

Kkivnon 660 Kot yio TNV POPTIoN TOV CLGGMPEVTMV.

Ta cOyypova VPO OYNUATO. XPTCIUOTOIOVY TOGO LI UNYUVE ECMTEPIKNG KOOGS
(MEK) 660 ka1 o cueTtotyio GVGCOPELTOV / NAEKTPIKO GVOTNUA, LETAGOCTG TG KIVNoNG Yl
T Peltioon ¢ KATOVAA®ONG KOVGIL®OV, TOV EKTOUTOV Kol TOV €MOOcewv. Ex1o¢ TV
avOTEP® Kol GAAOL GLVOLOGHOT OTOBNKEVONG KoL LETATPOTNG TG EVEPYELNG gival duvartol

®oTHG0 OeV Elval KON GE EUTOPIKT TOPAYDY.

Ta vBpdwd MEK-nAektpikd &xovv LeYOADTEPES GLOTOLYIEG CLGCWPEVTOV ATO OTL
Ba eiye éva Oymuo pe pdvo €va Kavovikd Kivntipo eocmtepikng Kavong. H teyvoroyio dpwg
TOV GUGGMOPEVTAOV KOl TOV VIEPTVKVAOTOV GUVEYMG TPOYMOPA LUE EV OUVAUEL TAEOVEKTILLO OTL
otav amortndei n ovOvE®ON VTOV TOV GLCTOLYIOV CLGCOPEVTMY GTO UEAAOV, Ol VEOTEPES
ocvotolyiec Oa gival evOEYOUEVOG OVAOTEPEC TAPEXOVTOS VYNAOTEPT YOPNTIKOTNTU LE

amotélecpa TV avENGCT TG SLVVOUEVIG ATOGTAGTG TOV OYAIOTOC.
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3.2 Katdtaén pe paon v ketavoun 1oyvog

3.2.1 Yfpioixd, mopdiining ovovoeong

Ta vppwdd cvoTAHOTo TAPAAANANG oLVOECSNC, TO OToio. €ivol Ta 7O cLYVA
TAPUYOUEVA TTPOG TO TAPOV, EYOVV KOl Evo KIvnTnpa ecmteptkng kavong (MEK) kot évav
NAEKTPIKO KIVNTNPO GLVOESEUEVE, e o punyaviky petdooon (Zynua 3.1). Ta mepiocotepa
oyé010 cLVOLALOVY el LEYAAN NMAEKTPIKY YEVVITPLO KO £VOL KIVITHPO GE Lol LOVADa, GUYVA
tomofetnpuévo Petalhd Tov KIVITHPO ECMTEPLKNG KOOGS KOl TNG LETAOOONS, aVTIKOOIGTOVTOG
1660 ™ ovpPatikny pifo ko tov moAlamiaciooth. [ v amobhikevon evépyeswog, éva
VPPOKO aVTOKIVITO YPNCLOTOLEL i LEYOAT GUGTOLYI0 GLCCOPEVTMOV LE UEYOAVTEPT TAON
amd TNV KOVOVIKN pmatoapio avtokivitov tov 12 V. Ta eaptiuota, 6mmg To VOPALALKO
TIUOVL KOL O KAUOTIGUOC, TPOMOSOTOOVTOL amd MAEKTPIKOVG KIVITPES OVTL VO GUVOEOVTAL
UNYOVIKE e TOV KIVNTNPO ECOTEPIKNG KAHONS. ALTO emTpémel TNV avENoN NG Omdd0oNS
kafdg To e€opTNpato VTG pmopovv TAEOV v Agrtovpyovv VIO otafepn TayvINTO,

ave&aptnta amd ToyvTNT TEPLOTPOPNS NG €V Acttovpyio MEK.

Ta vBpdKd TaPIAINANG GOVOEST|G UTOPOLY Vo KaTnyoplomomBohy amd Tov TpoOTo
unyoavikng ovlevéng twv 000 TNYdV evépyelnc. Av 0vTEG GLUVOEOVTOL GE KAmolo a&ova
TPOYUOTIKA TOPAAANAL, Ol TOYLTNTEG OTOV €V AOY® G&ova mpémel va €lval OUOLEC Kol Ot
mapeXOUEVEG poTEC va mpooTifevtal. To mepiocdtepa NAEKTPIKA TOSNANTA EIVAL ALTOD TOV
Tomov. Otav ypnoyomoteitat wovo pio amnd Tig 000 myEg, 1 GAAN TPETEL €iTE VO TEPIGTPAPEL
KaTé TPOTO PEAUVTL 1 VO GUVOEETAL [E EVOV LOVOD OPOMOV GUUTAEKTN 1| GPOVOLAO. XTd
avtokivnta gival mo cvvndiouévn N ovlevén TV dVO AVTOV TNYOV UECH EVOG dSLUPOPLKOD
GLGTAKOTOS 000VIOTAOV Tpoy®V. 'ETol, o1 pomég mov mapéyovtal mpénel vo eival iGe¢ Kat ot
tayvtteg va afpoiloviar, pe v akpPn Adyo petddoong vo eEoptdror amd To TEXVIKA
YOPOKTNPLOTIKG TOL dapoptkov. Otav povo pio and tig dHo mnyég ypnoonoteitar, 1 GAAN
npénetl vo eEakolovbel va Tapéyel Eva PHeYAAO PEPOG TNG POTNG N VAL eival QoSG pEVT UE

£€va QVTIGTPOPO GUUTAEKTY LOVOD POV 1] CUTOLOTO GOLYKTNPO.

Ta mopdAinio cvotiuate VPPOIKOV UTopodV va KT yoplonomBodv Tepattépm
avaA0YO LE TO KOTA TOGO 1GOPPOTNIUEVO ELVOL TO SIOPOPETIKE TUALOTO GTNV 1) TOPOYN 1GYVOG
Y TV Kivnom Tov oyNUaTOC. X& OPICUEVEG TEPUTTAGELS, O KIVNTHPOS ECMTEPIKNG KADONG
glvar 10 xuplopyo TUAUO (0 MAEKTPOKIVITAPOS €veEPYOTOlEiTal HwOvo Otav ypelaletal po
EMMAEOV EMTAYLVOT]) KOl TO OVTIGTPOPO, EVD GE GAAEG TEPUTTMOELS TO OYNUO UTOpel va

KivnOetl uovo pe T AelTovpyio TOL NAEKTPIKOV GVGTAUOTOC,
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Enedn 1o vpdd mopdAAning chvdeong umopodv va yp1GLLOTOLGOVY KPOTEPT
ocvotoyio cvoowpeLTAV KabdG PBacilovtal TEPIGGATEPO GTNV AVOYEVVITIKY TEOTON KOt 1
UNyovy €0MTEPIKNG  KOOoNG Umopel vo  AEITOLPYNCEL E€MIONG G YEVVATPOL Yo
GUUTANPOUATIKY] ETOVAPOPTIOT, €lval MO OmOdOTIKA Yoo odnynomn oe eBvikéc 0d00¢ oe
GUYKPION UE TIG OOTIKEG 1| EVTOG TOANG cLVOTKeEG. XOPAKTNPIOTIKA TOPASELYLOTO LOVTEADY
Tapaymyng VPPK®OVY mopdAIning cdvdeong amotelovv to Honda Insight, Civic kot Accord.
[22]

=] Electric
Battery :*:onverter: motor

Reservoir

Yympa 3.1. Avdtaén vpprdkod nAekTpikod oxNUaTog TopaAANANG cvvdeong. Ta ykpila

TETPAY®VO, AVTITPOSMTEVOVY TA dlaPopikd petddoongs. [22]

3.2.2 Yfpioixd, v oeipd 6vvoeons

Ta vPpwkd ev oepd ovvdeong oavapépovtal emiong ¢ HAektpikd Oynpa
Extetapévng Eupéreag (Range-Extended Electric Vehicle - REEV), @ote va d08ei épgaon
OTL TPOKELTOAL Y10 NNAEKTPIKA OYNUATO Le LITOBoNONGN amd Unyav] E0OTEPIKNG Kawong (ZyMuo
3.2). Qotdoo, N avénon g euPférelag pmopel va yivel gite pe ogpd gite pe maparinieg
VPP1OKES draTaEeLs.

Ta vBpdwd oynuoTa v oelpd Kivovvtal uovo pe nAektpikn €AEN. e avtiBeon pe
TOVG EUPOAOPOPOVS KIVNTHPEG ECOTEPIKNG KAVOTG, Ol NAEKTPIKOL KIVNTHPEG Elval 0mod0TIKOL,
pe eEapetikd vymAovg AOYovs 16Y00s-Pépovg mov mopEyovy emapkels pomég og Eva guph
QAGLO OTPOPMV. Xg avTIOEST e TOLG KIVIITNPES ECMTEPIKNG KADOTG, O NAEKTPIKOL KV TNPES
OV GLVOVALOVTOL PE TO OYNUA BEV OTOLTOVY GVGTHLO LETASOONG 16YDOC (KIBMTIO TOLTHT®V)
petall Tov KvNnTPo Kol TOV TPOYMYV Y10 TV EVOAANYN TV Ady®v petadoons. To kifotia
TayVTTOV TPochétouy BApoc, YKo Kol amoppoPOvV 16YD amd Tov Kivntipo. Ta punyovikd
auTOHOTO KIBOTIW TOXLTTOV UTopel va givol apketd moAbTAOoKN. X évo VPPOIKO pE €V
GEPG GVOTNU, O KIVIITNPOS ECMOTEPIKNG KOOONC 00NYEL oL NAEKTPIKY YEVVIATPLO. avTi TNG

amevbeiog oonynone tov tpoxdv. H yevwntplo ue v oepd g mopErEl 1oYH GTOVG
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NAEKTPIKOVE KivnTpec. Me amdd Adyia, To dynuo Kiveitor omd nAEKTPIKoDS KIVITHPES LE i

YEVVITPLO VO TOPEXEL TNV OOLTOVUEVT] NAEKTPIKT] EVEPYELXL.

H dibtoén avtr dev eivar véa, kabdg eivon kown oe viileA-nAekTpikéc pnyovég
tpaivov kot mhoiov. O Ferdinand Porsche ypnowonoince avt) tn ddtaln otig apyés Tov
2000 OUOVO GE OYOVIOTIKA OVTOKIVITO, EQELPICKOVTOG OTOTEAECUOTIKA TNV &V Oepd
vPp1dwn ddtaén. O Porsche ovopace 10 cvotua, “Xdomuo Mixt”. Xpnoiworomdnke pa
duataén pe éva Kivntnpo e Kabe Evav omd Toug 600 EUTPOC TPOYOVG, TETVYAIVOVTOS PEKOP
tayvmrag. H odraén avtr elye pepikéc opéc avapepbel mg nAekTpikn UeTAO00T, KabdE M
NAEKTPIKN YEVVIATPLO KO Ol NAEKTPIKOL KIVIITIPES OVTIKOTEGTNGOV TNV UNYOVIKY UETAOOOM.

To Oynua dev umopovoe vo kivnbel yopic va eivar ce Asttovpyion M pNYov €0OTEPIKNG

Kavong.
Reservoir Battery [
Flywheel ol
or
Capacitor

Yyqpe 3.2. Avdtaén vPpidkov gv oelpd oxfrotoc. To YKpl TETPAY®VO AVTITPOCOTEVEL TO
unyoavikd dtapoptkd. Mia evariaxtiky otdtaln (dev eueoviletat) eivol va vTapyovv

NAEKTPIKOL KIVITAPEG GTOVE SVO 1) GTOVE TEGGEPELS TPOYOVC.

H duitaén dev amodeiytnke moté OTL €ivol KATAAANAN Y10 aOTOKIVITO TopaymyNS
kaOdg dev etvar oe BEoM Vo GLYYPOVIGEL TOV NAEKTPIKOVES KIVNTHPEG UE TNV KoBopiopévn
1oyY0G TNG YEVVITPWOG, ME OTOTELECUO TNV VYNAOTEPT Katavdimon kovcipmy. H teyvoroyia
®oTHG0 EYEL KAVEL TPOO0JO, e GUYYPOVA NAEKTPOVIKH GUGTILOTO SLOXEIPIONG TOL KIVNTH PO
vo PEATIGTOTO00V TNV AETOLPYILL TNG YEVVATPLOG MOTE VO TOPEYEL OKPBAOS TNV 10Y0 TOL
amorteitor yio v mAektpokivnon. Ot mAektpikol KwnTipeg £€Yovv yivel ONUOVTIKG
UIKPOTEPOL, EAAPPVTEPOL KOl OTOSOTIKOTEPOL KATA TN SAPKELD TV ETMV. AVTEG 01 eEgAilelg
€xovv TAL0V OMOEL TO GULYKPITIKO TAEOVEKTNUO TNG MAEKTPIKNG UETAS0O0TMG VIO KOVOVIKEG
ouvOnKeg Aettovpyiag o€ ox€oN LE TOV GUUPBOTIKO KIVITNPO £0MTEPIKNG KODONG KOl TOV
UNYOVIKOU auTOUaToL Kifmtiov tayut)tev. Eve ond to mieovektnuota vl 1 opaAdtepn

OTOOLOKT] GUUTEPLPOPA TOL OXNUOTOG XWOPIG PNUATIKES OALAYEG TV GYECEMV TOL KIfmTiov.
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To miexktpwd ocvotua petdooons elvar tdpa mAEov Pudoun Avorn ywoo TV
avtikatdotaon g unyavikig petddoons. To Chevy Volt vmootnpilet 6t yopig ) yprion g
gvépyelog amd T pmotopio Kot povo pe Agttovpyia tov Pevivokvntipa, 1 KOTOVIA®GN
Kkavcipov avapéverol va givor 4,7 L/100 km evtdg kohov moAng mov kabopilel n dokipun g
EPA. [23] T éva té€toto péyefog anToKVATOV, Lo TETON KOTOVAAMON Kavcipov givat
apKETE oNUovTIKY. Q6TOG0, Ta SOYYXPOoVA VPPOIKAE OYALOT €V GEPA POAVOLY TNV NAEKTPIKN
petdooon oe €va vYNAOTEPO emimedo mpochHitovtag peyoivtepn alila. Ymapyet pio dopopd
o€ £€vo MAEKTPIKO ocvotnuo. petadoong. Ta ovyypova vppdikd oynuato &v  GePa
TepAaUPavouv:

= Hlextpkn €AEN HOVO - ¥pNoN LOVO €VOG N TEPIOCOTEPWOV NAEKTPOKIVIITHPOV Y10, TV
Kivnon Tov oyNUATOC.

= Kuwnmpag Kaveng — xpnom HOVo Yo TV 001yNen TS YEVVITPLUG.

= M YEVVATPLO — TEPIOTPEPETAL OTO TOV KIVNTHPO, KAOONG Kol amapTiCeL (o Lovada,
mov Aettovpyel emiong g pila.

= M 6LGTOLYKi0 GUCCMPELTAOV - 1] OTToin EVEPYEL G AmoBNKN EVEPYELNG.

= [I&dnom pe avAaKTNoY — OVOKTE TH CTOTOAMUEVT] KIVNTIKT EVEPYELD TEdNONG KABADS O
NAEKTPOKIVNTIPOG AVTIGTPEPEL TNV AEITOVPYIO TOV Kot AEITOVPYEL MG YEVVITPLL KOTA
TO PPEVAPICUAL.

=  Mmnopel va cuvdebel e 10 NAeKTPIKO SIKTLO Y10 TNV EMOVAPOPTIOT TNG GLGTOLYIOG
GUGGMPELTAOV.

= Mmnopel va £govv VIEPTVKVMOTEG Y10, TNV vofonnon g GVoTOLl0G CLGCOPEVTMOV
KOl TNG avAKINOoNG EVEPYEWS OO TNV TEdMON — UEYPL onuepa &xovv tomobetnOei

UOVO GE ATOOEdELYUEVO TPMTOTLTIOL O LLOLTOL.

O1 nAekTpikol Kvnmpeg Umopohv va Tpo@odotnfovy eE0AOKANPOV HEGH NAEKTPIKNG
EVEPYELOC GO U0 UEYAAN GLGTOLYIOL CLGCOPEVTMV 1 UECH YEVVITPLOG KIVOOUEVN OlTd TOV
KWVNTNPO ECMTEPIKNG Kawong, N kot ta dvo. H cvotoyio umopei va @optiotel omd T0
NAEKTPIKO OIKTLO UELDVOVTIOG TO KOOTOG AETovpyiag Ko m euPérela Tov OYNAUOTOC OF
Aertovpyio, pOvo pe Tovg nAekTpikov kivntnpeg avéavetat. To dynua potdlel evvololoyika
pe éva, vrileA-nAextpikd Kivntpo TPocnkn TV UEYOA®Y GLGTOYIOV GLCCMOPEVTMOV TOV
umopovv vo apéyel 1oxd oto dynuo yopic va givon ce Agrtovpyio KvTAPAG ECMOTEPIKNG
kavong. H yevwitpla umopel va, goptilel T0VG GUGCMPELTEG KOl TAVTOYPOVA VO TPOPOSOTEL
TOVG MAEKTPOKIVITIPES OV Kvobv To Oynue. H ovotoyyia tov cucocwmpevtdv gvepyel mg
amofnkn evépyewng. ‘Eva mheovéknuo eivor Ot 0TOV TO OYNUO CTOUOTAEL, O KWVNTNPOG
£0MTEPIKNG KavoNg anevepyonoteitat. Otav 1o Oynua Kiveitor 1o KAveL ypnoLLOTOIOVTOS £TGL

TNV EVEPYELNL GTOVG GUGGMPELTEG. AVTO UEIOVEL 6€ PeYAAo PBabud Tig aépleg EKTOUTES OTIG
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TOAEIC KOl KOUOTOAELS. 'ETol, To OYUATO GTOVE POTEWVOVG GNUOTOOOTEG 1| O apyn Kivnon

dev pumaivovy.

Xe opwopéves Owtdelg Otav amoutovvior LYNAQ eminedo 10x00G, OMMG OTNV
EMTAYLVOY TOL OYNUOTOS, O NAEKTPOKWVITIPOS OVIAEL MAEKTPIKY evépyewd TOGO amd TIg
urotapieg 660 kai amd T yevvipla. 1o Chevy Volt, av o1 suoocwpevtég e€avtinBodv tote
TO OYMUO UTTOPEL VO, AEITOVPYEL ATOKAEIOTIKG LE NAEKTPIKY EVEPYELQ TAPEXOUEVT LOVO OO TN
yvevwntpla. Opiopéva TpotoTumo oyfuata, omtmg to Volvo ReCharge kot Ford pickup F-
Series d100éToVV NAexTpoKIVNTIPES OTIS (AVTEG TV TPOXDV LEIDVOVTOG ETCL TNV OVAYKT Yol
dopopikd e amotéhesua TNV eEotkovouncon Papovg, ydpov kat woyvoc. Ta vppidia ev-celpd
umopel va givat exiong EPoSIOCUEVH LE DTTEPTVKVMTEG 1) GPOVOVAOLE Yo TNV 00BN KeLGN TNG
gVEPYELOG TEOMOMG OO OVAKTNGON, TO Omoic UmopolV Vo PEATIOGOLY TNV amdd0ooN
AVOKTOVTOG TIoM TNV EVEPYELD TTOL aAM®MG Ba ydvoviav pécm didyvong e BeppoTnTog oTo

GUGTNHO TEOMGTC.

Eme1dn éva vPp1oikd ev-ceipd dynpo Toporeinel Tov unyavikd cOVOEGHo LeTa&h Tov
KWVNTNPO £0MTEPIKNG KAVONG KOl TMV TPOY®V, O KWnmpoag umopel va Aegitovpysl vmd
oTafepEG Kol AmOSOTIKEG GTPOPES AKOUN KOL EVOGM TO OYNUO LETAPAALEL TV TAYVLTNTA TOV.
Qo1660, N TOYVTNTO TOL OYNUOTOG KOl 1 TAXVTNTA TOV KwnThipa Ogv glval Kot 'avayknv
ovyypoviopéves. ‘Etol, o xvnmpag pmopel va dtatnpel v amdS061 TOL Mo KOVId 61O
Bempntikd O6pro tov 37%, avti Yo To onuepwvod péco 6po tov 20%. [24][25] e yauniég M
WKTEG TaxOTNTEG awTd Bo pmopovoe va odnynost oe 50% mepimov adEnom g GUVOAKNG
amddoons (19% évavit tov 29%). Qotéco m General Motors éyel oyedibost Tov
kwnmpa/yevwitpla tov Chevy Volt dote va Asttovpyel peta&y 1.200 ko 4.000 otpoemv avd
Aemto. H etapeia Lotus eionyoye Evay GYeSIGIO KIVITHPO/YEVVITPLOG TOV AELTOVPYEL LE dVO
Tayvmteg, mapéyovtag 15 kW nlextpikng evépyelog otigc 1.500 rpm kat 35 kW otig 3.500
rpm pEcm NG OAOKANPOUEVNG NAEKTPOYEVVITPLOG. [26]

A&dopéVoD OTL Ol ATALTNCELS Y10 TOV KIVITHPO SEV GUVOEOVTOL GIETO, UE TNV TOHTNTO
TOV OYNUOTOG, AVTO divel peyorvtepa TeplBmpPLa Yio TO awod0TIKO 1| EVOAAUKTIKO GYESGUO
TOV KNTHpa, O HKpooTpofilov, meploTpoikds Kivntipag kbdkiov Atkinson 1 éva

YPOUUIKS KIVNTHPO ECOTEPIKNG KAVONC.

H General Motors 10 1999, ékave to mepopatikdé EVI vfpdikd ev-ceipd
YPNOLOTOIDOVTOG i oTpoftioyevvitpua. O otpdfirog eiyxe Papog 99,8 kg, didpetpo 50,8 cm
Kot 55,9 cm pkog kan Agrtovpyovoe peta&y tov 100.000 kot 140.000 rpm. H xatavdimon

Kkavoipov avépyovtav amd 3.9 L/100 km oe 2.4 L/100 km oty vPpidikn Aettovpyia. Avaroyo
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UE TIG 0ONYIKEG GLVONKEG, TO GYNUO LITOPOVGE VA SLOVICEL TAV® amd 627,6 YIMOUETPA EVTOC
avtoKivntodpopov tayeiog kKvukiopopiag. Ta amoteréopoto MTov GKpOS emtuyn kot Oa
puropovcay va givarl akdpo T ETLTVYN HE YPNON UIKPOTEPO KPOGTPOPIAOD, ®GTOGO OH®S

to0 épyo EV1 eyxotaleipOnke.

Yrdpyovv otddio Aertovpyiog: 160x0¢ omd TOV KIWWNTHPO E0MTEPIKNG KADONG OTN
YEVVITPLO KOl GTI] GUVEYELD GTOV MAEKTPIKO KIVNTHPO KOl OVAAOYO, LE TO GYESAGUO, UTOPET
emiong va SloTpEYEL LECH OO TN YEVVITPLO LETA GTOVS CLGGMPEVTEC KOL GTI GUVEYELD GTOV
NAEKTPIKO KIVNTHPO HEIDOVOVTAG OUWOC TEPALTEP® TNV amodoon. Kabe petatponn oto ke
OTA00 €YEl MG OMOTEAECHO TNV OmOAEW gvépyelnc. QoTOG0, GE KAVOVIKEG GULVONKES
Aertovpyiog TOL OYNUOTOS, TO OMODEUOTIKO EVEPYELNG TMOV GUGGMPELTAOV, TO OMOI0
amoOnKEDEL TV AVOKTNEVT EVEPYELD TEONONC, G€ GLVOLOCUO e TN BEATIOTN AElTovpYia TOV
KWVNTNPO E6MTEPIKNG KOHONG UTOPOoLV Vo, avENGOLV TN GUVOALKT] 0Tdd00T] TOL OYNLOTOC,

TP TO YEYOVOG OTL KADE GTAO10 GUVETAYETOL KOl ATMOAELD, EVEPYELNG,.

O cvvdvooUOc KIvNTHPO e UNYOVIKO ODVTOUATO KIBMTIO LETAG00TG EXEL Lo amddooT)
mov kvpoiveton mepimov 70% -80% evd omnv mepintworn tov yepokivintov KiPwtiov
petddoong (pe ovpPorikd cvumiéktn) n amddoorn avth eival g tdéng tov 98%. e éva
VPPOKO ev-cEPd Oynua, KaTtd TN OAPKEW UEYOA®V OMOCTAGEMV GE CVTOKIVITOOPOLO
tayeiog KukAo@opiag, 0 KvnTinpog E0MTEPIKNG Kavong Ba mpémetl vo mopéyel To PeYoADTEPO
LLEPOC TNG EVEPYELNS, GTNV ool mepintmon Eva ev-celpd vPRpdKd propet va etvar 20% -30%

AlYOTEPO ATOS0TIKO Omd £va TapAAINAO VEPLOKO.

H yprion evdc kivntipa yio thv amgvbeiog 0dnynon tov Tpoydv eEaleipel apécms ta,
oVUPOTIKG  pNyoVIKG otoygio petddoong: KIPAOTIO TOYLTATOV, OTPAKTOL UETAOOTG,
Slopopikd, Ko umopei vao eEaAEYEL OPIGUEVEG POPEG TOVG EVKOUTTOVG GUVOECUOVG. AVTO
TPOoPEPEL PeYdAN amAdtTa oxedlacpov. Edv ot Kivnthipeg EVOOUOTOVOVTOL GTOVG TPOYXOVG,
TO UELOVEKTNLLOL VO OTL aEAVETOL 1) U] AVOPTMUEVT] LALa, UELOVETAL 1] ATTOKPLOT| OTOCPECTC
™G avapTnong ennpedloviog SVCUEVMG TNV CLUTEPIPOPH KOl EVOEYOUEVMG TNV AGPUAELN TOV
oymuotoc. Qotdéco, N emidpacn avth o wpémel vo eivan gldylo av Oyl kabdAov, TNV
TEPIMTOGT TOL Ol NAEKTPIKOT KIVINTNPES EUPOAEDOVTOL GTIC TANUVEG TOV TPOYDV, OTWOC GTO
Hi-Pa Drive, evd 0o cuviedéoel og pkpoOTepn Kol EAAPPVTEPO VIOGHLOTNUO. HE AoVVIOIGTA

VYNAO AdY0 15)00G-Papoug.

Ot punyoviopol TEdnong Pmopovy va eivar eAa@pOTEPOL KOOMG TAEOV Ol KIVNTNPES
GTOVG TPOYOLS Bo TPOCPEPOLY TNV AmAITOVUEVT] pom TEdNONG. Me v emimAéov ypnon

Cavtav amd eloppd Kpdpo alovuiviov dvvator vo pewwbel n pn avoptodpevn pdlo tov

32



GLYKPOTAUATOC TPoYoV. O oYedlaGHOC TOL oynpoToc umopel va PertiotonomBel mepattépw
wote va pewwbei to kévrpo Pépovg petapépovtag ta foptd unyavikd péPT Kot TIG GLGTOLIES
GUGGMPEVTAOV GTO EMMEDO TOL SOUMESOL TOV OYNUATOS. AV Ol Kivnthpeg TpocaptnBodyv 6To
apdEmpa Tov oynuatog, t0te Ba eEakoiovdncetl va amartovvtal eVKapTTol cvvdesuotl. Ta
TAEOVEKTNUATA TOV EEYOPIOTOV KIVINTNP®V GTOLG TPOYoVS mepappdvouv 10 Mo omAd
GUGTNHO EAEYYOV TPOCPLONG KOl TNV KIvNomn 6€ 00V TOVG TPOYOLS OTAV QVTO YPELNCTEL,
KaBdg Ko younAdTEP TOTMOWATA, KATL TOV Eival ypnolo oto Aeweopeio. Opiopéva 8x8 all-
wheel drive oTpaTiOTIKG OYUOTO Y¥PNCIUOTOOVY To EEXMPIOTOVG KvNTNpes Tpoymv. Ot

VTI{eA-NAEKTPIKEG UNYOVES XPTCLLOTOIOVV TOV GYEJACUO avTd Yia 70 ¥povia.

Xe évo TUTTIKO OYNUOL 1) GUVOMKN S1ITOEN UETAOOOMS 1GYD0G Yol EV-GEPA VPPLOKO
umopel va gival pkpoTePN Kal EAAQPOTEPT GO TNV AVTIGTOYN TNG CLUPATIKNG HUNYOUVIKNG
duataéng evog cuuPoaticod oxnuatog eAevBepmdvovTag £T61 TOAD D po. Kabhg 1o cuykpdmua
KWVNTAPO KOOONC-YEVVIATPLG AOLTEL OVO KOADOW UEYPL TOVG NAEKTPOKIVITIPES, VITAPYEL
peyodutepn gveléio ot JdToln TOV CMUAVIIKGOV GUYKPOTNUATOV TOL OYNUATOS divovTog
£€TG1 TNV LVOTOTNTA Y10 KOADTEPT KOTOVOUT PAPOLG KAl Tr UEYIGTONOINGY] TOV YMOPOL TNG
kapmivag emPoatov. H eveléio avt| pmopel va odnynocel oe moAD OvATEPO GYESGUO

OYNUATOV.

To 1997 n Toyota kvKAOEOPNGE TO TPMOTO €V-GeEPE VPPWOIKS Aewpopeio mOL
movAnOnke oty lorwvia. [27] Xto peta&d, 1 GM einiler va gwoaydayel péxpt to 2011 10
Chevy Volt ctoyevovtag o pia Oho-niektpikn avtovopio 40 pwkiov [28] omv tun tov
40.000%. [29] Ot vIEpTUKVOTEG GE GUVSVAGUO UE IOt GLGTOLYI0 GLGCMPEVTMV WOVTOV ABiov
&yovv ypnowomombei and v AFS Trinity og éva tpomomomuévo oynuo SUV, 1o Saturn
Vue. H katackevdotplo etonpion vwootnpilel 0Tl pe v ¥pnon LIEPTLKVAOTAOV UTOpel va

emtevydel péxpr 235 L/ 100 km og Aettovpyia ev-ceipd vPp1dikn. [30]

3.2.3 Yfp11k0 draywpionov 1oyvog 1 ev-oe1pa. mopoiinia

Ta oynuate ¢ KaTnyopiag ovThg Eival oVGLOGTIKG VEPLOUKE TUPIAANANG GhVIESNC.
Evoouatdvouv cuokevég dloympiopol 1ox00G TOL EMLTPETOVY EITE TNV UNYOVIKN 1 TNV
NAEKTPIKN UETASOOT TNG GYLOC Ad TOV KIvnThHpa 6Tovg tpoyovs. H Pacikn apyn micom amd
aVTO TO GUOTNUO EIVOL 1] OTEUTAOKT TNG EVEPYELAG TTOV TTAPEYETAL ad TOV KivnTipa (1 dAAeg

TPOTOYEVEIG TNYEG) amd TNV 160 Tov {nteitan omd Tov 0dMnYo (Zynua 3.3).

H pomn evog kivtipo 0OTEPIKNG KAVOTG Eval EAIYIOTN OE YOUNAOTEPEG GTPOPES
Kal, o€ éva oLMUPATIKO Oynua, €vo UEYUADTEPOG KIVNTAPOS Elvol avoykoiog yio v

emtdyvvon and otdon. O peyaAdtepog KIVNTNPOS, OTOCO, TAPEYXEL TEPIGCOTEPT 1YV OO O,
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TL amoteiton yoo otabepn ToydnTo. 00Mynong (cruise). O nlektpikdg Kvnmpag, avtifétwg,
mapovctdlel PEYIOTN pomn o€ oTdomn Kol elvorl KOATOAANAOG Yo T1) GUUTANPMOCY] TOL
eMEILNATOG POTTNG TOV KIVNTHPA OTIC YOUNAES GTPOPES. Xe £va VPO dlay®PIoHoD 16Y00G
pmopel va ypnoiponon el pKpdTePOC, AYOTEPO EVEMKTOG, KAl VYNANG AOS0GNG KV TIPS,
O ovpPotikdg KoKAog Otto (LynAdtepn TLKVOTNTA 1GYVOG, UEYUADTEPT POTN GE YOPUNAES
GTPOPEG, YOUNAOTEPT AmOO0CT KOVGILoV) Guyvd Tpotomoleitan o€ kukAo Miller f; Atkinson
(mKkpOTEPT TLKVOTNTO EVEPYELOG, AMYOTEPN POTN GE YOUNAEG GTPOPES, VYNAOTEPT amOS00T
Kavoipov). H yprion &vog kpoOTEPOL KIVNTNPO HE OTOS0TIKOTEPO KOUKAO GULUBGAAEL

ONUOVTIKA oTNV €MTELEN LYNAOTEPTC OAIKNG 0TOS0CT|G TOV OYNMUATOG.

Battery

Reservoir| [Generatorf— Charger

Yympa 3.3. Awtaén cvvdvacspol vpLdtkol NAEKTPIKOD O LOTOG.

3.3 Katdtaén avdroya pe 1o fadpo vfprowotnrog

3.3.1 ITAjpwe vfpioixo

‘Eva mAipmg vPpdkd dynua eivar éva oynuo mov umopei va Aettovpyel povo pe tov
Kivntpa, UOVO LE TOVG GLOCMPELTEG, 1 He cuvovaoud tov dvo. To Toyota Prius, Ford
Escape Hybrid kow Mercury Mariner Hybrid amotehovv mapodetypoto oavtod tov THmov
oYNHOTOC, KD avtd To. avToKivnTa uropodv va Kvnbolbv mpog ta eumpds UOVo HE TOVG
oVGGMPELVTES. [0 TNV amOKAEIGTIKT NAEKTPIKN AElTOVPYia amotTeiTal, £VOG PHEYAAOL peyEBovg
KOl DYMANG YOPNTIKOTNTOS GCLOCOPELTNG. To oyfUoTa 0VTA £Yovv o Slodpou
Sly®PIoHOL 1oYH0G OV EMTPEMEL PEYOADTEPT €vEMEl. oTNV UETOO00N TNG HEC® TNG
EVOOUETOTPOTNG TNG MUNYOVIKNG KoL MAEKTPIKNG 1OYVOG, UE KOMOW0 KOGTOG OTNV
moAvmhokotnto. o v eicoppdémnon tov dvvipemv omd To KA TUNU, TO OYNHUATO
YPNOLLOTOOVY 1o Slopopkod  TOIOV  GVUVOESN,  METAED  TOL  KIVNTHPO. KOl TOV

NAEKTPOKIVITHPO, TTOV EIVOIL GLUVOEDEUEVOS GTO AKPO TNG LETAOOCTC.
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H Toyota katovopdletl epmopikd tnv texvoroyia avt ¢ Hybrid Synergy Drive, to omoio
ypnowonoteitan Non oto Prius, oto Highlander Hybrid SUV kot oto Camry Hybrid. "Evag
VIOAOYLoTHG EMPAETEL TN AgtTovpYict GAOL TOL GLGTHUATOS, TPOGOLOPilovTas oo amd To VO
vrocvothuato Bo mpémel va Asttovpyel 1| edv Ba mpémel va eivan oe yprion appodtepa. H

Aertovpyio Tov Prius umopel va yopiotel o€ €& StopopeTIKOVG TPOTOVG:

1. Hiextpwn Asewrrovpyio: O xivnmipag gival omeveEPYOTOMUEVOS KOl Ol CUGCMPEVTEG

TAPEXOVY TNV MAEKTPIKN EVEPYELD Y10 TNV TPOPOdOGia TOVv MAEKTpoKvnTHpd (1 TO
avtifeto, Kotd Tnv Odpkel TG ovaktnong méonong). H Aswtovpyia avty
YPTCULOTOIOVVTOL GTO peAavTi, kafdc, Kol OTav M KOTAoTAoN @OPTIONG TV

ovoowpevtov (State Of Charge - SOC) gival o€ vynAd enineda.

2. Aswovpyia ITopeiag (cruise): To oynuo xweitor pe otabepr taydTnta (Yopig

EMTAYLVOT]) KOl 0 KNTHPOG KOOGS Umopet va ikavoromoetl T {ntnon eoptiov. H
woYOg TOL KvnTAPpa JSlpolpaletor HeTa&yd TG UNYXOVIKAG Oldpoung Kot Tng
vevvntplog. H tedevtaio mapéyel v NAEKTPIKN EVEPYELD Y10 VAL TPOPOSOTNOEL TOV
NAEKTPOKIVNTAPO, TOL OTOIOL M 16YVG afpoileTor punyaviKd e TOV KIVITHPO KOVONG.
AV 1 KATACTOCT QOPTIONG TOV GLCCMOPELTAOV Elval YOUNAT, LEPOG TNG LOGYVOG ATd T

YEVVITPLO 00N YEITAL TTPOG TN POPTICT] TV CLGCOPEVTMV.

3. Aeuovpyio Overdrive: ‘Eva pépoc tg meploTpoPikng evépyeLlag amoppoPdtat amd Tov

KOPLO MAEKTPIKO KVNTHPO, 7OV AETOLPYEL ®G YEVVATPLL, YO TNV TOPUYOYN
NAEKTPIGHOD. AVTA 1 MAEKTPIKN EVEPYELD YPNOLLOTOLEITAL Yoo Vo odnynoeL €va
TAOVNTIKO GOGTNO 000VIOTOV TPOYDV (OOTE Vo emtevydel ToydTnTo TEPIGTPOPNS

UEYOADTEPN GTTO AUTH TOV KIVITNPO KADONG UE YAUNADTEPT] OUMG POTN.

4. Asgirovpyia Doptiong Xvocwpevtdv: Emiong ypnoponolgitor yio pelavti, EKTOG TOV

OTL GE OLTN TNV TEPITTOCN 1| KATACTOOT POPTIONE TOV GLGCOPEVTMY EIVAL YOUNAN

Ko amottel OPTIoT, 1| ool TwaPEYETOL OO TOV KIVIITHPO KOVGTG KoL TIV YEVVITPLO.

5. Aegwwovpyia QOnong (power boost): Xpnoipomnolgitor 6€ TEPITTOOCELS OMOV O

Kvnmpog Ogv umopel vo ikavomomost Tt {nmon o@optiov. Ot cvocmpevTég
YPTCULOTOLOVVTOL TOTE Y10 VO, TOPEYOVV 16XV GTOV NAEKTPOKIVNTIPO DOTE VO OMGEL

®Onon oV 16Y0 ToL KWVNTHPA KODOTG.
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6. Aerovpyio Apvntikod Alaympiouov: To dynua sivar o€ mopeia kol 1 Katdotoon

QOPTIONG TOV GLGGOPELTMV tvar VYNAY. Ot GuocWPELTEG TapPEXOLY oY1 TOGO GTOV
KvnTipa Kovong (Yo Ty Topoyn MNXovIKnG eVEPYELNG), KaBmg Kot ot yevvrtpuo. H
YEVVITPLOL LETOTPENEL QT TNV OYD GE UNYOVIKY] EVEPYEWD OV KATELOVVETAL TTPOG
NV GTPOKTO TOL KvnThpa Kadong, emPpadivovids tov (av Kot dgv Tov petafdAiiet
v €£0d0 pomng). O okomdg aVTNHG TNG dlEPYNciag etvatl vo. véNceL TNV oKovouia,

KOLGILOV TOL OYT|LLTOG.

To vPpdd cvotnua peTadoong tov Prius, e cuVOLAGUO LE TNV 0EPOSVVOIKT KoL
TIG PEATIOTONOMOEL GTOV 1O10 TOV KIvNTHPa. Y10 Lel®ON TNg avTioTaonc, EYEL O ATOTEAEGILA
80%-100% owvénon g owovopiog KoLGipov oe ovykpion pe éva TeTpdbupo cuuPatikod

aVTOKIiVNTO TAPOLO10V Bépoug Kat peyéBovg.

3.3.2 Yfpiroixo vwofonbnons ioyvog

Ta vBp1d1Kd Voo BNONG 1GYXVOG YPNCYLOTOOVY TN UNYOVY ECOTEPIKNG KOOGS V1oL
Vv KOpwL 10y0, HE Evov MAEKTPIKO KvnThipa Yio v gvicyvon g pomne. O miektpikdg
Kivnmpog elvarl tomofetnuévog petah Tov Kvnmmpa Koo Kol Tng HeTadoong kot givol
oVCOTIKG Pt peydAn pifo, n omoia Agttovpyei Oyt povo OTOV O KIVNTNPOS TPEMEL VAL
EKKIVAOEL, OAAG Kot Otav o odnydg matdel to ykdlt ko amoutel emumAéov dvvaun. O
niekTpokvnTnpag umopel emiong va ypnowwomomBel yio v €maveKKivinon Tov Kvntipa
€0MTEPIKNG KaHoNG, amokopilovtag Ta 1010 oA amd 10 KAEIGIHO TOV KOPLOL KIVNTIHPO GTO
pedlavTi, VO TO PEATIOUEVO GUGTNUO UTOTOPING XPTOLULOTOIEITAL Y10l TNV TPOPOSOGIN TMV

TOPEAKOLEVOV.

3.3.3 Hmio Yppioixo

Ta o vBPIKA gival 0VGLOGTIKG GVUPOTIKG oyAaTe Le VTEPUEYEDN potép pilag,
OV EMITPEMOVY GTOV KIVNTNPL KOWGNG Vo, amevepyonoteitan kGHe popd mov TO AVTOKIVNTO
Kveital pe ofnouévo kivnthipa, @pevapel N €ivol oTapoTnUévo, Kal Vo, ETOVEPYOTOLEITL
ypryopo kot kabopd. To abecovdp pmopodv va cLVEXIGOULV VO, AELTOVPYOVV LE NAEKTPIKN
EVEPYELDL EVD O KIVITNPOC EIVOL AEVEPYOTOINUEVOC, KL OTTMG Kol 6€ GAL0 VEpLdikd oxnuaTa,
Ol MAEKTPOKIVITAPEG YPNOULOTOIOVVTAL EMMAEOV Yio WEOMON HE avaktnon evépyewag. O
UEYOADTEPOL UEYEDOVC KIVITAPOG XPTOLLOTOIEITOL Y10, TV TEPIGTPOPT] TOV KIVITHPO KOOGS

G€ OTPOPEG AEITOVPYING TPV OO TNV £YYLCT TOV KOVGIHLOL.

IToAol avBpwmor, copmeptrapPavopévng g Society of Automotive Engineers
Bewpovv 6T TéTolo oYfOTe SV Pmopovv va BewpnBovv LVPPOIKE Kabmg dev emTLYYAVOLY

TNV OIKOVOLIO KOVGIOV gVOG TANPOLS VPP1dtkod povtédov. ‘Eva onpoavtikd topadetypa sivol
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10 Chevrolet Silverado Hybrid tov 2005, éva poptnydxt o omoio emrtdyyave 10% Peltioon
oV KaTovdA®on kovoipov og oyéomn pe to ovpPotkd Silverado amevepyomoudvrog kot
EMOVEKKIVOVTOG TOV Kwwnmnpo avaioyo pe tm {ftnomn woyvog kot tn ypnon méonong
avakInong evépyslog. 201060, dEV YPNOLLOTOLOV0E NAEKTPIKO KvnTipa Yo TNV Tpd®mONG
OAAG M MAEKTPIKN €VEPYELD SLOYXETEDOVTOV Yo TNV TOPOYY| 10x00G o€ a&gcovdp, Om®S O
KKipotiopog. Ta Ame vPpdkd ypnoonoovy cuyvd cvotiuate tov 42 volt v va
TapEyovy TV 1oyd mov omorteitor yioo v pilo, kebhg kot yuoo v ovtietdduion tov

aLEAVOLEVOD aplBUOD TV NAEKTPOVIKDV EQPTNUATOV GTA GOYYPOVO OYILOTAL.

"‘Evag dAlog tpdmog Yo va emitevybel 1 Gpeon amevepyomoinoT Kol ET0VEPYOTOINGT
TOL Kvntipo Kavong ivat e v xpnon Kvntipo otatikng ekkivione. Mo tétowa pnyovi
dev amontel koapio pifo, oAAG péom acOnmpov mpocdiopiletar  akpiPrg 0éon tov kdbe
moToviov kot kKobopiletor M okpiPng yYPOVIKN OTyun NG £yyvong Kot ovaeAieéng tov

KOWGiHov date va enavekkivndel o kivntipags. [31]

3.3.4 Yppiowko Plug-in

‘Eva plug-in vBpidiko niextpikd oxnuo (PHEV) €xet 800 Bepuedon yapaktnplotika:
1) pmopel va ovvdebel pe éva kowd MAEKTPIKO pevpatoddtn Yo va @optiotel kot (2) 1
eVEPYELD TTOV amodNKEVETOL OO TNV POPTIOT| TPOGOIdEL GTO OyNUa apKeT EUPELELD TaEWD10V.
Ta oyfuota ovtd givolr TANP®G VPPOIKE, WKOvE va AEITOLPYNGOLV GE OMOKAEICTIKG
NAEKTPIKY KATACTOOT, HE PEYOADTEPES UMATAPIEG KO TNV SLVOTOTNTO VO EXAVOPOPTILETOL

Ao TO NAEKTPIKO SiKTVLO.

Mrmnopei wotdéc0 vo givor eite mapdAiniov M ev oepd oyedacpov. To kvplo
TAEOVEKTNIO TOVG gival 0Tl umopovv va givar ave&aptnto and ™ Pevlivn v kabnuepvi
petaxivnorn, oAAd €xovv kol ekTteTOUEVN eUPédetor evac VPPOKOL Yo pokpwve To&idia.
Mmnopovv emiong va  eival TOAAOTAGDV KOLGIU®Y, UE TNV TNAEKTPIKN EVEPYEID V.
ocvumAnpovetal amd viileA, Provtiled, 1 vopoydvo. Epevva tov Electric Power Research
Institute deiyvel Eva younAoteEPo cLUVOAIKO KOGTOC 1010KTNGiag Yo To PHEVS mov amodidetan
ot UeElmoN Tov KOGTOLC GLVTHPNOTG kKol oTn otadlekn Peltioon tov pmatapuwv. H
GUVOAIKT] TOVG OTO00GN «OTd TNV TNy 6TOV TPoYO» KAOME Kal 01 EKTOUTEC TOVG GE GLYKPION

ue ta vpp1oka Peviivng e€aptdrtar omd TIC EvEPYELOKO UiYO TOV NAEKTPIKOD SIKTHOL

I[Ipwtétono PHEVS, pe peyaldtepeg cvotolyieg GLOCMOPELTOV OV UTOPOVV Vo
EMOVOPOPTIGTOVY amd TO MAEKTPKO OikTvo, £YoVV Katookevaotel otig HIIA, 1diwg oto
Hybrid Center tov Kaf. Andy ®pavk oto Iavemotiuo e Koleopviag, Davis evo PHEV
napaymyng, To Renault Kangoo, Bynke oty ayopd g I'aAdiag to 2003. H Daimler Chrysler
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onuepo kataokevalet PHEVs Bacilopeva oto ghappd @optnyd Mercedes-Benz Sprinter.
Elappd poptnyd emiong mpocpépovtor and Micro-Vett SPA, 1o Aeyopevo Daily Bimodale.
[32]

H IIpwtoPoviia California Cars petétpeye ta Toyota Prius, povtéia 2004 xon
VEMTEPO, OE €VO TPMTOTLTO OVTOD 7oL omokaAel to Priust. Me v mpocsOHnkn 3001b
GLGCMPEVTAOV HOADPOOV-0EE0¢, TO Priust emituyydvel oyedov dmhacio euPéreln oe piio
Beviivng amod 6t éva koo Prius kot dtadpopég éog 15 km ypnotponotdvtog Hovo NAEKTPIKN
evépyeun. [33] IMoAlég avtoxtvnToPfropnyavieg eivar oty dadikocio topayoyns PHEV kot

v 6140g0m Tovg oTNV Ayopd evtog tov 2011,

3.4 Katdraén avaroya pe Tnv TNy 1oyvog

3.4.1 Yppi1o1xo nlextpiko-unyavi E6WTEPIKNG KODGNG

Yrdpyovv molhoi tpdmor yiw va dnpiovpynBel éva vPpdkd MAEKTPIKO-UNy oV
eontepkng kavong (MEK). H mowidia tov miexktpikdv-MEK oyediov umopodv va
SL0(POPOTOLOVVTOL AVAAOYO LE TOV TPOTO OV JLAGLVOEOVTAL TO NAEKTPIKO UEPOG KOl TO UEPOG
g MEK yio v xivinon tov oyfuotoc, mote tibeton oe Asttovpyia 0 kaBe péPOG Kot Tt
TOGO0TO 10Y00G avaAapuPdvel. Avo peydieg katnyopieg eivor ta vPpidio. v oepd Kol Ta

TOPUAANAQ, UE TO TEAEVTOIO VO ETVOIL OT)LEPA TOL TTLO KOLVAL.

Ta mepiocotepa LPPOIKAE, OVEEQPTHTMG TOV TOUTOL TOVG, YPNCUOTOLOVY TNV
AVAKTNGTN EVEPYELNG OO TNV TEINOT KOTA TNV EMPPASVVOT TOV OYAUATOS. AVTO GUVETHYETOL

ATAMG TNV AVTIGTPOPT] AELTOVPYING TOV NAEKTPOKIVIITIPO DGTE VO, AEITOVPYEL MG YEVVITPLO.

Y& moAAG oyéola SOKOTTETOL EMIOTG 1 AELTOVPYID TOL KIVNTHPO ECATEPIKNG KAVOTG
otav dgv amaiteital, pe okomd v e€owkovounon evépyelag. H duvatdtnta avtn dev givan
povadikn oto vPpwkd avtokivnta. H Subaru mpotomopovce otav otig apyés tov 1980
ypnowonoince avtn tn dvvatodtnra evd to Volkswagen Lupo 3L eivon éva mapdostypo
oLUPATIKOD OYALLOTOG OV GRNVEL TOV KivnTipa dTav To avtokivnto eivon otapotd. [pénet va
yiver wotdco TpoPAeyn yio To EXPTNUATO TOV KOTE KOVOVO KIVOOVTIOL OO TOV KIVITHPO,
Om®g 0 KApatiopds. EmmAéov, Ta cuotiuato Almovong Kivitipmy EcmTEPIKNG Koo glval
EYYEVDG AYOTEPO OTOTELEGUATIKG QPECHG LETA TNV EKKIVNGOT TOL KvnTipd. AgdopéEvon OTL
TO HEYOADTEPO HEPOG TNG POOPAC TOV KvnThpa GupPaivel KATd TNV EKKIVNON TOL, 1 CLYVY

évapén Kol wavon ToV eV AdY® CLOTNUATOV HEIDVOLV GNUAVTIKG TN oldpkelo {ONG TOV
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Kivnmpa. Exmiong, ot kdkAot évapéng — madong umopel vo UELOCOLY TNV KOVOTNTO TOL

Kivntipa va Agttovpyel ot PEATIOTN BeploKpacia TOv, LEUDVOVTAS £TGL TNV AmOO0GT TOV.

3.4.2 Ypp1oxo nlextpio-koWeANS kavaiion

Ta oynuoata pe woyéleg Kovcipov etvar ocvyvd eomMopéva e  pmatopio 1
VTEPTUKVMOTY Y10 VO, TOPEYEL OYD OYUNG KOTO TNV EMITAYVVOT KOl Y10, VO LELDVEL TOVG
TEPLOPIOUOVG UEYEDOVE KO 1GYVOG TNG KOWEANG KAVGIHOV KOl KOTO GCUVETELD TO KOGTOG TNG

(Zynpa 3.4). Tétolov TOTOL VPPISIKA OYNUATO EIVOL OVGLUGTIKG, EV GEPE SOUUOPPOOTG.

Reservoir| | Battery

Power = Electric
Conditlor]— JfConverterp= * " F

Xympa 3.4. Aopn evog vPpdtkoy oxfUATOS NAEKTPIKOV-KUWEANG KOVGILOV.

3.4.3 Yfp1o1k0 vIpovAikO-unyavng EoWTEPIKNS KADOHS

"Eva vopaviikd vPpdkd oynio ¥pnoHLOTOlEl DIPAVAIKA Kol PNYOVIKE UEPT AVTL TOV
niektpikdv. Mo avtiia petafintig Oetkng petatdémong aviikadiotd to Hotép / yevviTpla,
Kol £vag VIPOVAKOS GLGGOPEVTNG (0 omoiog amobnKedeL TV evépyela ®g aépto aldTov VIO
VYNAN cvumieon) avtikadoTd ToVG GVLGCMPELTEG. O VIPAVAIKOG GLGCMPEVTNG, TOV ATOTEAEL
0VCLOTIKG oL de&opevn Tieong, eivar v duvdpel eONVOTEPOG Kot o avBekTIKOG amd Tovg
ocvoompevtés. H vdpaviikny vPpdikn texvoloyio avamtoydnke opywd omd 1 Volvo
Flygmotor kot xpnoiponomdnke melpapatikd 6 Aem@opeia amd TIg apyES TG OEKAETING TOV

1980 ko e&akorovbei va, givarl onuepa Eva evepyo medio £pELVOC Kot OVATTLUENG.

H apywn 18é0. apopovoe Eva GPpOVOLAO HEYAA®DY SL0GTAGE®MY Yo TNV aodnKevon
GUVOEDEUEVOC GE L VOPOGTATIKT LETAOCT], CALA aVTO GALOEE 0pYOTEPQ OE £Va OTAOVGTEPO
GUGTNUO TIOL YPNOUOTOLOVGE £VA VOPOVAIKO GUGGMPELTI] GUVOESEUEVO UE ULOL DOPOLAIKTY
avtAla / kvnTpo. ZNUEPO, M TEXVOAOYIOL GVOTTOGGOETAL EVEPYQ omtd TtV €topion Eaton xot
dapopec GAheg eTaupeieg, Kupimg yio ypnon o€ Papéa oxNuoTo OTmc Aem@opeia, popTNyYd Kot
oTpatioTikd oynuata. ‘Eva mapddstypo eivon 1o mpotdétomo @optnyd Ford F-350 Mighty
Tonka mov mapovoidotnke to 2002. Awbétel éva ovotqua Eaton to omoio pmopel vo

EMTAYVVEL TO OYNUA HEXPL TOYVTNTEG CVTOKIVITOOPOLOV.
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To mocootd avdktnong evépyelag elvar LYNAOGTEPO Kol G €K TOVTOL TO GUGTNLLOL
glval Mo amoTeAecHATIKO amO VRPOKA POPTIONG GLGCMPELTAOV, Tapovatdalovtag 60% Ewmg
70% avénom g owovopiag otig dokipéc EPA. Zoppava pe dokipég mov mpaypatomoteiton
and to EPA, 10 vopaviiko vPpidicd Ford Expedition enédeiée katavaimon 32 MPG evtoc
oG kot 22MPG evtdg avtokivntodpopov. [34] Molovott to oot £yl TaydTEPT Kot
O OTOTEAEGUOTIKODC KOKAOVG @OpTiong / amo@optiong, 1o uéyeboc Tov VIPAVALKOD
GLGOMPELTH Kol TO VWOg Tng migong kabopilovv TNV GUVOMKY Y®PNTIKOTNTA EVEPYELNG

ATOITOVTOG OLMG TEPLGGOTEPO YMPO 0O AVTIGTOLYOVG NAEKTPIKOVG GUCCMOPEVTEG.

3.4.4 Yp1o1xo unyovig ecmTEPIKNS KODONG-TVEVUATIKO

[Nemeouévog aépag pmopei emiong vo TpPoQOdOTHGEL £V, VPPLOIKO aWTOKIVITO LE €val
ovumieotn Peviivng va mapéxel v oyw. H Motor Development International otn ['odAia
avamTOooeL NON €100V €1d0vg oynuata. To choTnue eival TAPOUOLO e AVTO EVOC VPPIOTKOV
NAEKTPUKOD OYNLLATOC, LE TNV EVEPYELD TEONONG Vo aflomoteital Kot vo amodnkevetal yio v

vrofondnon tov KvnTpa dtav amotteiton Katd TV emtdyvvon).

3.4.5 Yppidixd avOparmivig evépyeiog Kai eVEPYELAS a0 TO TEPLBAALOV

[MoAAG oynuoato €3GQOvg Kol VEPOL YPNGLLOTOOVV TNV avBpdmivn ddvaun oe
cuvovooud pe o emmhéov Tyn evépyeag. Eivor kowvd ta vBpiducd mopdAining sidratng,
OT®G Yo TOPAdeypa o Papko KOTMANGIOG e 10Tio, To. punyavokivinta modnAiata, 1 &va

avOpOTIVO-NAEKTPIKO VPPIOKO dynua, Omwg to Twike.

3.5 Tpomor Aertovpyiog VPPLOIKOV oyNUaTOV
Ta vBp1dKd oynuate pmopel v ypnoyoroindei oe didpopeg Asttovpyiec. To oynua
3.5 deiyvel pepucég TumIKEG Aettovpyieg Yo pia TapAANAT VPPLOKN SAUOPP®OT).

CLUTCH
IOPEN) X

BATT FE

(a): electric only.

[E]—{ o =
+

CLUTCH
(DPEN L 4

BATT PE

(c): battery charging. (d): regenerative braking

Yympa 3.5. Tomikég Aettovpyieg yio pia wopdAinin vppidikn dpdpewon).
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Heprporrovrikés Emmntooeig

4.1 Kotavaimon Kavcipov
Ta ovyypova HEVS peidvouy v katavdiwon tetpelaiov vid opiopévesg Guvonkeg,
oe oOyKplon UE Ta TOPOUOol SupPoTikd oyfpaTe, Kupiowg He Tr XPNOHOTOINcn TPLHV
LN OVIGHDV:
= Me peiowon TG OMOTOAOVUEVNG €VEPYELNS KOTA TN Owdpkeln perovti / YOUNANG
TOPOUYDYNG, YEVIKA LE TNV SLOKOTY| AELTOVPYING TNG UNYOVIG ECOTEPIKNG KOOGS
" Mg gnOvAKTNOT TNG OTATAAOVUEVNC EVEPYELNG (T.). AVAKTNGON EVEPYELNG TEINGNG)
= Me peioon tov peyébovg kar g toyxvog g MEK, kot katd cuvvémeiw g
OVOTOTEAEGOTIKOTNTOG OO TNV VTO-EKUETAAAELGT), YPNOUOTOIDVIOG TNV
TPOCTIOEUEVT oYY A0 TOV NAEKTPOKIVITAPO YOl TNV OVTICTAOUOT NG OTMAELNG

UEYIGTNG 1oyvog amd v ukpdtepn MEK. [35]

Ono1060MToTE GUVOLOCUOS OVTMOV TOV TPLOY KOPLOV LPPOIKOY UNYOVIGUDV UTOoPE]
va ypnoononel oe S1apopo OYNUATO Y10, TNV EMITELEN SOPOPETIKOV TPOPIA KATUVAADGNC
KOVGIUoV, 16YVo¢, ekmounav, Bapovg kat kéctovg. H MEK ce éva HEV pmopei va etvan
UIKPOTEPT), ELAPPOTEPT] KOL TLO GTTOTEAEGUATIKT OO EKEIVT VO GLUUPATIKOD OYAIATOC, O10TL
0 KWNTNPOS ECMTEPIKNG kavong umopel va dootactoroynbel yuo 1oydelg ehappmdg

UEYOADTEPES TOL PEGOV OpoL {TNOMG Ko 0L Yol TNV CHTNoM oy pns.

To ovotpa petddoons 16xHog e Eva OYNUO ATOLTEITOL VO AEITOVPYEL GE €val EVPOG
OTPOPAOV KOl 10YV0G, aAld wo MEK mapovcidler v péyiomn amddoon tng o€ €vo oTeEvo
gvpog Aettovpyiog g, kabiotdvtag To cupPatikd oyfuHoTa U amodotikd. Avtifeta, oto
neprocoTepa VPpdKa, 1 MEK Agttovpyel cuyvotepa evidc Toug €0povg Agttovpyiag vYnAng
amodoonc. H kapmdAn 1oybog Tov NAEKTPIKOV KIvNTHPOV givol KOADTEPA TPOGAPUOGHEVT|
OTIG UETAPANTES GTPOPEC KOl WITOPEL VO TPOCPEPEL CTLOVTIKG UEYOADTEPT POTTN OTIG YAUNAES

ToYOTNTEC GE OYEOT UE TOLG KWNTNPEC €0MTEPIKNG Kavong. H peyoaidrtepn owovopio
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Kawoipov tov HEVs €yel moykdoueg emmntdoelg ot Helmon e KaTovaA®mone TeTperaiov

KOl TIG EKTOUTES 0epimv puTT®V TV oynudtov [36]

4.2 Oo6pofog

Meiwon tov exnopndv Bopdfov TOv TPOKVTTOVV OO TNV OVCINGTIKN ¥PNOT TOV
NAEKTPOKIVNTIPA GTO PELOVTL KO OTIC YOUNAES TAYDTNTES, 0dNYoVV o€ peimon tov Bopdov
avtokivnong [37] og obykpion pe to. cvpPotikd Pevivokivnto 1 viillelokivnta oynuoto, ov
Kol 0 B0puPog amd To EAACTIKG Kol 0 aepodvvapkog 80pvPog — ot peyolvTepol Katd v

kivnon oe peybdieg taybnreg - dev emnpedloviat amd Tov VPPLOKO oyedoUd TOL OYLOTOC.

O pewwpévog BOpuPog dev pmopel va givor em@EEAS Yoo GAOVG TOVS YPNOTES TOV
001K0D d1KTOOoV, Kabmg 01 TvPAol 1| ot dvBpwmot pe mpoPAnpata dpacng Bempodv Tov B6pvPo
TOV KWNTHPOV Kowons xprion fondeia Katd tn diélevon toug and dpdpovg Kot Bempovv Ot
T LEPLOWKE oynpato Ba propovcav va BEcovv Eva ampocsdoknto kivovvo. To Koykpéco tav
HITA kot n Evponaik Emtpomn e€etdlovv mn vopobecio yw ) Oegopobétmon evog
EMIYIOTOV EMITEOOV MOV YO TO NAEKTPIKA Kol To LPPOKE MAEKTPIKE oynuaTo, OTOV
AELTOVPYOVV OE MAEKTPIKN Agrtovpyio, £T61 ®GTE Ol TVPAOL kol GAAol meCol kabmg Kol ot
TOONAGTEG VO LTOpOVV Vo, avTiAneBovy v €éAevon| Toug kabmg Kot Ty katevbvvon amd v
omoio. TAnclalovy. Aoxkiuég €yovv Oeifel OTL TOL OYNUOTO TOL AELTOLPYOVV GE MAEKTPIKN

Aertovpyio umopel va ivarn 10104tePE, FDGKOAO VO, KOVGTOLY Y10, TOYVTNTEG KIvNong KAT® TV
32 km/h. [38] [39].

Mua, perétn mov 01e&nydn amo mv Ebvikn Ymnpesio Odikng Acpdieiag tov HITA
[40] Swmiotwoe 6T aTvyNuate Tov mepLaufdvovy Tt cvpuetoyn neldv Kot SIKLKMOTOV
Tapovctdlovy VYNAOTEPO. TOc0GTA gupaviong yio. oyfuota HEVs amd 6t pue ocvuPoticd
oyquota pe kwnmpa ecwotepikng kavons (MEK) yuo ovykekpiuéveg mopeieg. Ta atvynpota
avtd ocvvnlwg cvvéPnoav oe mEPLOYEG HE YAUMAG Opla TaXDTNTOG, KOTO Tn OlGpKEW TNG

nuépog Kot pe aibplo korpod.

H perétn dwmictwoe 61t éva HEV ftav 600 @opéc mo mbavd va epmhoxel oe
atoynuo pe mefo amd o, T nTov éva oynua MEK, katd v ¢don emPpadvuvong, otdbusvong,
omcOomopeiog kot €166d0v / €£0dov oamd ydpo otdbugvong Ot elMypol TOV OYNUATOV
opadomomOnkov oe pia katnyopio Bepdviog T KIvoElS ekeiveg mov Bo pmopovoay va
€yovv ovpPel e mOAD younAég tayvTNTEG, OMOL T JPopPd HETAED TG MYooTAOUNG TTOV
TapAyeTal omd To VPPLOKO OYNUO g o)X Ue TO cuUPatikd eivan n peyarvtepn. Emiong, n

UEAETT SOMIOTOOE OTL TO TOGOGTO EUPAVICNC atuynudtev ue melobg o€ oeviplo KaTd To
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omoio. Ta oynuaTa otpifovv Mrav onuaviikd vynAotepo Yo HEVs e oldykpion pe to
ocupfotikd oynuaTo, eved TopOUOLo TV KOl TO. GCOUTEPAGUOTA Y10 TO. TOGOGTH EUPAVIONS

ATUYNUATOV HE SIKVKMOTES.

4.3 Exmopmnéc

Elvar yv@otd 0Tl 01 HEI®PEVEG EKTTOUTEG 0EPLOG POTTOVONG, AOY® TNG YAUNAOTEPTS
KatoviAmone kavcipwov, £xel ¢ amotéiecpo T Peltimon g vysiog TOov avOpmTOL
AVOQPOPLKA LE avamVeELOTIKG TpoPAnpata kot dAdeg aoBévelec. H peiwon g pvmovong oto
aoTIKO TePIPAAAoV pumopel va givar 1dtaitepa onpavTiKg AOY® TG EAAEWYTG TV AgtTovpyiog
TOV OYNUOTOG EV GTAGEL, YOPUKTNPICTIKO TOV AmavTATol GYXEOOV OTA TEPIGGOTEP GVYYPOVOL
VBPLOIKA.

Ov ekmouméc v VRpPOIKGOV oynubtev onuepa TANcldlovv N eivor axdun Kot
YOUNAOTEPEG A TO GLVIcTONEVO eminedo mov €xel oplotel and v EPA (Environmental
Protection Agency). Ta cuvictopeva eminedo mov mpoteivouy Yoo &vo TUTIKO emPATIKO
OYMUO TPETEL vaL 1000VVAPOVY HE 5,5 HeTpkoVs TOvovg dlogtdion tov dvBpaka. Ta tpia mo
dnuoen vPpdwd oynfuata, Honda Civic, Honda Insight kot Toyota Prius, vrepkoivmtovy
non ta wpotumo (Ilivaxag 4.1) amotumdVOVTOG MU0 CMUOVTIKY PEATIOON OTIC EKTOUTEG

do&ediov tov avOpaxa. [41]

IMivaxkag 4.1. Zoykpion omdd0ong HETAED 1ApopmV SNUOPILGV VEPISIK®Y HovTEl®Y. [44]

Ompa Movtého Amédoon katd EPA Etiocw katay. Exnopnég BoOpoioyia atpoco.
&vtog TOANG €KTOG TOANG Kaveipov' CO; pomaveng kard EPA?
(KOTOOKEVAGTIG / GVOpLO POVTEROD) (¢100) (Km/It) (Km/It) (€lyr) (ton/yr)
Toyota Prius 2010 21,7 20,4 604 3.7 N/A
Toyota Prius 2009 204 19,1 655 4.0 8
Ford Fusion Hybrid 2010 17,4 15,3 773 4.7 N/A
Honda Civic Hybrid 2009 17,0 19,1 719 44 9
Honda Insight 2010 17,0 18,3 737 45 N/A
Nissan Altima Hybrid 2009 14,9 14,0 888 5.4 N/A
Ford Escape Hybrid 2WD 2009 14,5 13,2 945 5.7 8
Toyota Camry Hybrid 2009 14,0 14,5 888 54 8
Saturn Vue Hybrid 2009 11,5 12,8 1078 6.6 N/A
Toyota Highlander Hybrid 2009 11,5 10,6 1162 7.1 8
Chevrolet Malibu Hybrid 2009 111 14,5 1042 6.3 6
Lexus GS Hybrid 450h 2009 9,4 10,6 1432 8.0 N/A
Chevrolet Silverado Hybrid 2WD 2009 89 9,4 1437 8.7 6
Dodge Durango HEV 2009 8,5 94 1437 8.7 N/A
Cadillac Escalade Hybrid 2WD 2009 8,5 89 1510 9.2 6
Chevrolet Tahoe Hybrid 2WD 2009 8,9 94 1437 8.7 6

 Me v mapadoyii: 45% odiynon extég nélews, 55% odijynan evide mélews, diavoleioa ardotacy 24000 km o étog. lootio 1 $ = 0,825012 € (11-6-10)

2 Viec o1 Tohiteies exToc Kolipopvia kar Boperoavolotikés moAiteies.
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To VEPOIKA oYLOTA ETOEIKVOOVY Ll EENPETIKT BeATimon Tpog to TTePBEALOV ¢
TPOG TNV TTOWOTNTO 0EPIMV EKTOUTMV GE GUYKPLOT| LE TO. OXNLOTO TOV KIVOUVTOL LE KOVGLUA.
Avto egivon éva peydro Prpo yuo Tic TEPPAAAOVTIKEG EMMTMOGELS TOV €V AOY® OYNUATOV.
Qo1660, 1 Vapén Pevivokvntipo 6e GUVOVAGUO [LE TOV NAEKTPIKO KvnTipa delyvel OTL Tal
oyquota avtd eEakorovBodv va cuopPdiiovv axdpo pe Eva TOAD LIKPO TOGOCTO GTIG

EKTOUTEG aEPimV TOV Bepuoknmiov.

Ady® OU®G TOL UIKPOV UEYEBOLG KOl TOV YOUNAOD BAPOVG TOVG, TO GVYYPOVA
VPPOIKE OYNUOTO KATOVOADVOLY AYOTEPT] EVEPYELD KOl KOUGLLO HE GUVETED UELMUEVEG
ekmounés. Me 1t Ponfelo tov mAektpokvnTipa o Kwnthipag Peviivng umopei va givar
UIKPOTEPOG KO EMOUEVDS ALYOTEPO PLTTOYOVOS. Ta VPPISIKA OYNUATO UTOPOLY VO LELDGOLV
TIG OEPLEG EKTOUTEG TOV POTOV TOL €LBVVOVTAL Y10, TO VEPOG Katd 90% Kot TIG EKTOUTEG
dwo&ediov tov avBpako katd 50%. [41] To meprocdTEPE. OO OVTO TO OYNMATO Eval
OYEOLOGUEVO, Y10 LETOKIWVAGELS EVTOG TOANG, OTOL LIAPYEL owéNUEVT KukAogopia, 6oV 1

Lelmon TV agpimv EKTOUTOV EYEL AGPAANDG BETIKN enidpacn 6To TePIPAAAOV.

Me Bdaon 115 péoec odnyikés ovvnbeleg evog aTopov, 1 POTAVON TOV €V AOY®
oynpétov pmopet va peiwbovv onovdnmote petatd 25% kot 90%, oe cOykplon e Eva Tomkd
Beviivokivnrto oymua. [42] Z10 oynua 4.1 anoTLTOVETAL Po GOYKPLOT| LETAED TV EKTOUTOV
CO;, tov vppwedv oynuitov kot Tov Pevivokivintov, Omov oavdAioyo pe TNV
KOTOOKELAGTPLO. €Tapeio Kot Ttnv viobetodpevn texvoroyio, EMTLYXEVOVTIOL OLOPOPETIKES

Tpég pOTAVONG.
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Yyqna 4.1, Eninedo ekmopndv CO; yuo Bevivokivnto, viileAokivita, vpidikd oxnuaro.[43]
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4.4 Yv66mPEVTEG

Av Kot To VPEPOKE QVTOKIVITO KATOVOADVOVY AlYOTEPO TETPEAOLO amd O, T TO
ovppatikd avtokivnta, eEaxorovdel va vdpyetl Eva Béua 6oov apopd T TEPPAALOVTIKES
EMATMOEIS TOV CLGCMPEVTMY EVOG VPPIOIKOD OTOKIVITOV. ZNUEPO, Ol GUGGMPEVTEG GTO
TEPLo0OTEPA, VPPOIKA OLTOKIVATOV gival €vag omd toug 600 ToTovs: (1) vikediov vopidiov
petadiov NiMH, 1 (2) dvtov Abiov Li-lon. Augdtepor Bempodvtar mo @iiikol mpog to
nepPaArov amd TOVG GLGGMPELTEG Ue Pdon TOo HOALPOO TOL OTOTEAOLV GNUEPO KOl TOV

KOPLO GYKO TV GUGCOPEVTMOV AVTOKIVITOV.

Yrdpyovv moAAd €idn ocvocwpevtdv. Mepikoi glvar moAd mo tofkol omd TOLG
dArovg. Evd o1 cuoocmpevtég 0E€og poAvfdov 1 vikeliov kaduiov glvar anictevta {npoydvor
Yy t0 TmepPdArov, Ta emimeda TOLKOTNTOG KOl TEPIPOAAOVIIKDV EMUTOCE®V TOV
GUGGMPEVTAOV VIKEAOL VOPLOIOV HETAAALOVL TOV YPNGULOTOLOVVTAL CLEPO GTA VEPOKE givot
oAb yaunAdtepa [45]. Otv cvoowpevtég pe Pdon 1o vikého eivor yvwotd Ot givor
KOPKIVOYOVOL evd €xel amoderyBel OTL pmopoldVv vo TPOKOAEGOLV SLUPOPEG TEPUTOYOVEG

emMOpaoELC.

O cveomPeLT( 1WOVTOV ABiIoL £XEL TPOGEAKVGEL TNV TPOGOYN AOY® TNG €V SLUVAUEL
¥PNoNS Tov o€ LVPEPLWIKE nAekTpikd oynuata. H etaupia Hitachi katéyet non pia nyetikn 0éon
oV avamtuén tove. Emmiéov, n ayopd T@v 6uocmpeLTOV 10VI®V AB{oV avorTuGeETOL UE
Tayeic puOUoVE, MG EVOAAAKTIKE ADOT GTOVG GUGCMPEVTES VIKEAOV-VIPLdIOV UETAALOL, Ot
omoiol &govv ypnoionombel oty LVPPOIKY ayopd uéypt otryunc. EmmAéov, touv pikpodtepov
uey€éovg Kot YoUNAOTEPOL PAPOVG TOVE, Ol GLOCMPELTEG WOVI®YV AoV TPOGEEPOVY
emdooelg mov Ponbodv otnv mpoctacios Tov TEPPAALOVTOS, HE YUPUKTNPIOTIKA OT®G 1

BeAitiopuévn amddoom EOPTIONG XWOPIC TO PUIVOUEVO LVAUTG.

Ye éva  mepfdAhov  OmMOL Ol OMOUTNOEL TNG  ouTOKWVNTORtopnyoviog,
ouUTEPIAAUPOVOUEVOY  TOV  YOUNAOTEPEG EKTOUTAOV KOLCOEPI®V KOl TNg KOAOTEPNG
owovopiog Kavcipov givar dladedopéva, OVOUEVETOL OTL 1] TPOKTIKY XPNOT TOV VPPIOKOV,
NAEKTPIK®OV, KOl TO OYNUOTOV KuyeAdv kovoipov, Ba ovveyicer va avéhvetar. Ot
GLGCMPEVTEG WOVTOV ABiov elval EAKVOTIKOL, €MELDN TOPEXOLV TNV VYNAOTEPT] EVEPYELNKT
TUKVOTNTO OT0 OTOLOONTOTE GAAO TOMO EMAVUPOPTILOUEVOL GUGGMPELTH KOl UTOPOLV Va
TAPAYOVV TAV® OO TPELG POPEG LEYOADTEPT TAOT OO £VO KEA GUCCMOPELTH TOTOV VIKEAIOL-
VOPOIOL PETAALOD, EVED TOVTOXPOVO ETITPETOV KOl TNV OmOOKELOT UEYOA®Y TOCOTHTOV
niektpikng evépyeng. Ot cvoomPeLTEC mapdyovy emiong vynAotepn £E0d0  1oyvOC,

VYNAOTEPT amodoon (amogebyovtag TNV AoKOMN YPNON TNG MAEKTPIKNAG EVEPYEWNG) EVOD
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TOPEYOLY EEALPETIKN AVTOYN, OE CLYKPLOT UE TN Sdpkeld, (®NG TOL GLCOCMPELT VO Elval

KATO TPOGEYYLIoN 16000vaun He T dtdpKele (NG TOL OXNLOTOG.

EmumAéov, n xprion tov cuocwpeutdv 10viov Mbiov peidvel To Guvolko Bépog tov
OYHOTOG Kot emTuyydvel emiong Peltiopévn owovopia kavsipov katd 30% koivtepn omd
avt] Tov Pevivokivntov oynudtov pe emokoiovdn upeimwon tov ekmopndv  CO,
ouUPdAlovVTOG £TOL GTNV OOPLYN TNG LITEPBEPLOVOTG TOV TAAVITY. Ol CLGCOPEVTEC 1OVTMOV
MBiov axpalovv fOM o€ €va gupv EACUO JLPOPETIKMDY EPAPUOYDV GUUTEPIAAUPAVOUEVOV
TOV QVTOKIVITOV, TOV AEOPOPEI®V, TOV EUTOPIKMOYV oyxnUdtev kol tov tpévav. 'Hon, etvat
Swbéotua oty TOYKOGHIO O0yopd, MAEKTPIKG OYAMOTO 7OV £YOLV TV OLVOTOTNTO VO
enovooptifovtolr amd TNy KOpl TPoeodocio. evog omrtiov. Otav Ta oyquoate ovtd
@optilovTol Katd TV SLapKeLa TNG VOXTOGC, 1) OamdvT ival TePimov £va, €VOTo TOV KOGTOVS Y10

™V Tpoodocia £vog Pevivokivitov oynuartoc. [46]

4.5 Ilporteg Vheg

Ta tedevtaia ypdvio Tapatnpeiton o aOENoT ToL KOGTOVS TOAADY GTAVIOV VAIK®OV
OV YPNCILOTOLOVVTOL Y10 TV KOTAOKELT VPPdikdv avtokwvitov [47]. To mapddetypa, to
omavio opuktd otoyeio Avompdcio (Dy) omorteitar otV KOTOOKELT TOAADV 07O TOVG
TPONYUEVOLC TMAEKTPIKOVG KIVNTAPEG KOl TO GLOTHUATO GCLOCMOPEVTOV OTA VPPLOIKA
ovotuata Tpdéwong [47][48]. To Neodvuo (Nd) eivar éva dGAlo omdvio opvktd pETAALO TO

omoio eivar éva kpiGo GLGTOTIKO TOV VYNANG OVTOYXNG UOYVNTOV Tov PpicKovial GToug

NAEKTPOKIVNTIPEG LOVILOV LOYVATY.

[oyxoouiong, oyeddv OAo, To GTAVIN OPLKTH UETAAAL TTPpoépyovTal amd tnv Kiva kot
TOAAOT OVOAVTEG TTIGTEDOVY OTL [0 GUVOAIKT avéneon g Kveltkng Prounyaviog Kataokevwng
NAEKTPOVIKOV €100V B KaTtavaAdcel T0 cOVOAO TNG TPooeopds peéxpt to 2012 evd

epeaviCeton 0N pa yevikd actabn mpoundeia tov ev Adym petdhimv. [47][48].

Av kot o1 Aiyeg un kiveCikéc mnyéc, Ommg To mponypévo oyédio g Aipvn Hoidas otov
Bopelo Kavadd, kabng kot o Mt Weld otnv Avotpolia, Bpickovior vwd avantuér, motdco
dev givar yvooto av Ba £yovv avantuyfel TApwg Tpv apyicovv va gpeavifovior cuvinkeg

EMenyng.

46



Kepararo

S

Movtehomoinon YBprowkov TOYOTA PRIUS

2V 7opovod SIMAOUATIKY €Yve TPOCTAOELD LOVTEAOTOINGNG TV EVEPYEINKDV
ATUITNOEDV (KOTAVOA®ON KOVGIHOV) Kol TV TEPIPUALOVIIKOV EMNTOCEDV EVOC VPPISKOV
AVTOKIVIATOL Kol €W0KOTEPE TV ekmoundv CO; kot SO, katd v S1GpKel HOG TUTIKNG
Sadpoung. Xvykekpuéva, ypnoyomombnke og Paon 1o povrédo Aertovpyiag tov Toyota
Prius 2003 [57] mov veiototor 1o oto Simulink (Matlab) [58][59] tpomomomuévo dumg
KaTOAANA0 OoTE v vToAoyilel TV oTiyploio KATOVAA®GT KOVGIHOL Kol TIG GTryuaieg Kot
Kot EMEKTAON KO TIG GLVOALKEG ekmopnég CO, kKot SO, Tov avtokviTov and v Mnyavn

Ecwtepucng Kavong (MEK).

To cbomua kivnong tov Toyota Prius givar tov tomov &v oepdg mapdiiniov. To
VPpPOIKd avtd ypnoipomolel ovo €idn mNYDV 1oyxdog Yy TNV Kivinon Tov: évav
NAEKTPOKIVNTAPO. KOl H10L UNYOVY] €0MTEPIKNG kKavong, mpokewévovr va avénbel n
OTOTELEGLOTIKOTITO TOL CLGTHHOTOG Kivong Kot va petmbel 1 atposeopiky pvmavon (oy.
5.1). Zuvovalel ta TAEOVEKTNOTO TOV NAEKTPIK®V Kvnthpmv (dev vrdpyel pomoven Kot
VYNAGL dabéoiun 1oy0¢ OTIC YOUNAEG OTPOPEC), KOOME KoL TO, TAEOVEKTNUOTO TOL KIVNTHPO.
€0MTEPIKNG Kavong (VYNAég Suvapukég emdOoelg Kol YoumAn pOTOVOT OTIC VYNAES

TOYOTNTEC).

H molhamhod mediov mpocouoioon Paciletor oty Pipiodnkn SimPowerSystems

ka1 SimDriveline tov Matlab. Onwg gaivetar kot 6To oyfua 5.2, T0 HOVTELO 0TOTEAEITOL OO
T okOAovOa TEVTE KHPLO VTOGLGTHUOTOL:

=  Hlextpkd YrmocOomua

*  Ymocvomuo [TAavntikod Kifmtiov Tayvthtov

= Yrnoovotnua Mnyovig Ecotepikng Kavong

= Yrnoocvotnpo Avvopikng Oynpatog

=  Ynoovotnua Awyeipiong Evépyelag
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Tyfquna 5.1. Awopdpeoon oo TOYOTA Hybrid System: (o) Zynuoatikn avomopdotacn tov

VROCLOTNUATOV. Mg KOKKIVO YPAOUO VITOOEKVUOVTAL TO GUOTHHATO OV KATAOKELALOVTOL
a6 v TOYOTA, (B) H pnpovh ecwtepikilc KoVoNG ONOL  EVOOUATOVOVIOL O
nAekTpokynTpag kat 1 yevwitpia, (y) To cbotnpa dwyeiptong oyvog. [57]

5.1 HAeKkTp1Kl vTOGVGTN LA
To nAektpikd VTOGHOTN O ATOTEAEITOL AUTTO TEGGEPQ PEPT): TOV NAEKTPOKIVITHPO., TV

yevwnTpla, v protopio, kot tov petatponéa DC/ DC (oy. 5.3).

O nhextpokivnmpog eivor 500 VDC, 50 KW coyypovn unyavi e0®TEPIKOD UOVILOL
poyviTn pe v avdioyn odynon. O kvntipog ovtodg Exel 8 TOAOVG Kot Ol HoyVITEG Eival
gvoouatopévol (Tomog tpoetéyovta potopa). Me dovoopotikd Ereyyo eEacbéviong g pong

emTUYYAvETAL 1| LEYIOTN TaLTNTO TOL KvnTipa Tov 6000 oTtpopdv avd Aento.

H yevirpua givonr 500 VDC, 2 nérhov, woydog 30 kW cdyypovn unyovi £0@TEPKOD
UOVILOV HotyVITY| HE TV avOAOYT] 001YNoT. Me S1avuoUATIKO EAEYYO EMITUYYAVETAL 1] LEYIOTN

TayvTNTo ToL Kivnipa towv 13000 otpodv avd Aento.

H protopio etvar tomov vikeriov-vépidiov petdirov (NiIMH) yopntikottag 6,5 Ah,

tdong 200 Vdc kot o000 21 kW.
O pertatponéag DC/DC (thmog boost) givar puBulopevog g mpog v tdomn. O

petatponéng mpocapudlel Ty younin tdomn g urotapiog (200 V) mpog 10 {uyd cvveyodc

PEVLUTOC TTOV TPOPOSOTEL TOV NAEKTPOKIVITIPO EVOAAAGGOUEVOL PEVUATOC VIO Thom 500 V.
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Ot NAEKTPIKES UNYOVES KO TO NAEKTPOVIK( TOVE LOVTEAOTOLOVVTOL LE T XPNON EVOC
YOPTN ATOAEUDV GUVAPTAGEL TNG TOAXVTNTOS TEPIGTPOPNG KoL TNG POTNG TNG atpdKtov. Mia
GEPA amd KAUTOAEG TAPEXOLV, Yia dtapopes Tipég DC, tov pdkelo TV pordV ®G GLVAPTNOT)
mg TayVINTOS TEPIOTPOONS NG pnyovig. Ov twég mov kabopiloviar oto poviého
nepthapfdvoov v CRmmon oe pomi kot T0 OWBECO PEVLUO GTOVG OKPOOEKTEG TMOV
ovecmpevTaV. To poviédho mapéyetl otny 5000 ToL TNV Slbécun pom TNV KOPLo ATPUKTO

KaODS Kl TO ATOPPOPOVIEVO PEVLLCL.

Emmléov, o1 OLGOOPEVTEG HOVIEAOTOOVVTOL WUE TNV YPNON MG ECMTEPIKNG
avtioTaong pe otabepn T Yo 0A0 1o €0pPOC AELTOVPYIOG TOVG KOL UG TAGT OVOLTOV
KUKADUOTOC NG omoilag M T €lval ouvaptnon Tng Kotaotaong @OpTIong TV
oVGEMPEVTAOY. To HOVTELD TV GLGCMPELTAOV £XEl G €£000 TNV TAGN QOPTIONG ME TNV

amaitnon oyvog. [58][59]

5.2 Yroovotnpo pnyovis E0OTEPIKIG KAVONG
To vrocOom e avTd poviedomotel £va PevivoKvnTipo E0OTEPIKNG KADOTG 15YD0G

57 kW @ 6000 rpm gpodiacuévo pe pubuotn taydtntag (oy. 5.4).

H odwbéoyun pomn oty dtpaxto ¢ MEK «kaBopileton péow piog Tiung mov
avVTITPOSMOTELEL TNV BEoM ToL YKLV Kot VO XAPTN TOL GLGYETIEL TNV UEYIGTN PO TNG
GTPOPAAOPOPOV ATPAKTOV UE TNV KAOE ToyvTNTO TEPIETPOPNC. To oMU €16630V TOV YKALIOV
Bpioketon petaly Tov Tiwmv 0 kot 1 kot ovolactikd tpocdiopilel tnv ponr {tong and Tov
KWVNTNPO ®G TOGOGTO TNG PEYIGTNG duvaTNG PoTtNG. AvTd TO oo EAEYYEL Emiong EUETO, KOt
v tayvTnTa Tov Kivnipa. H povielomoinon g avtiotaong Tpdopuong g UnNyaving 6to
KATOEAL omevepyomoinong g £yyvong (kielotd ykall) éxel emttevybel pe v el60y@Yn UIog

pomn avtiotaong (tppng).

H taydmra mepiotpoerig g MEK mpocdiopiletor amd tic Snbéoyieg ponég mov
KOTOYPAQOVTIOL GE OLTHY KOL GTNV UNXovh €VOAAOYNG TAXLTATOV, HECH TNG OplOuNTIKNIG
enihvong g e€lomong g mEPoTPOPIKNg dvvopikng. ‘Etotl, pmopel va vmoloyisBei 1
VTOAEMOLEVT] POTTT] GTNV GTEQAVT] TOL TAAVNTIKOD pnyovicpov. H pomi avt cvuoyetiletan pe
TNV POTI| OV TOPEYETOL 1] ATOPPOPATAL OO TOV NAEKTPIKO KIVIITNPO EMLTPETOVTOS TV YVOOT

¢ Sbéoiung pomng otV €16080 TOV HEIMTAPO oTpoP®dV. [58][59]
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To povtého tov KivnTipa apyikd dev meptAdpufove v kavon aépa / KaLGilov, eV
Hetd T mpocOnkeg Tov £ytvay 6Ta TANIGLA TG TAPOVGAS SIMAMUATIKYG VTOAOYILel emumAéov

115 ottypuaieg exkmopnég CO, ko SO, (oy. 5.5)

2UYKEKPEVA, Y10, TO VTOAOYIGUO TMV EKTOUTMV TPENEL TPMOTA Vo VITOAOYLGOel M

ottypoio kotavéioon kevcipov mg pnxavig Mg . To poviédo 13N e&ayst oe kabe ypovikd

Prima TV Tpaypatikn w0y g pnyxavig Pe péow g oxéong:

P_-M.p.% "M

: 20 (e€. 5.1)

omov:  Pe, n mpaypatiky mapaydpevn woydg g pnyovig (W)
M, 1 otpentikn pomn) (Nm)
®, 1 YOVIOKT ToXOTNTO TEPLOTPOPNC (rad/s)
n, 1 tayvTo tepioTpoPnc (RPM)

H mpaypotiky 1oy0¢ 6pmg tg MEK kat pe fdon 1o 1oolbyto evépyetag divetar og Eva,
TOGOGTO TOL GTIyHaiov puOUoD KoTAVAA®GNG TG DEPLOYOVOL EVEPYELOG TOV EIGEPYOLEVOD
KOVGipov, SnAadn:

Po=n-mg-0, (£52)

OTOV: 1), 0 GLVOAIKOG TPAYLATIKOG (1] @PEAMPOG) PaBIOg amdS0oNG TG UNYAVIS
Mg , N KOTAVEA®GN KOVGTHOV (gr/s)

Oy, N kaToOTEPN OEpUOYOVOC dVVaUN ToL Kawaoipov (KJ/Kgr)

'Etot tehikd, 1 otrypiaio katavalmon kavoipov g MEK mpoxvatet amd v €. 5.2:

. P,
Mg == (£:53)

H 6eppoyovog dvvaun g Peviivng etvar mepimov ©,=42500 KIJ/KG, evo yw
tetpypovo Pevivokwvnmpa Otto to 11=0,29~0,35. [60] To e&etaldpevo vPpdkd oynuo
TOYOTA PRIUS 2003 ¢épet Beviivokivntipo kOkAov Atkinson o omoiog vrootpileTor amd
NV KoTaokevdotplo eTotpeio 6Tl givan mepimov 12-14% amodotikdTEPOG 0nd TOV KAOGGIKO

Otto, emitvyydvovrag oniadn n=0,32~0,40. [63]
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T Tov vmoloylopd TV eKmopm®V, Bewpndnkav or elomdoelg TANPNG KOOGEWS
TUTTLKOV VYPOV KOWGiHoL pe mepiooela aépa. Ev yével, yuo o vypd Kavoipa ot vroloyicuol

avéyovtor og 1 Kg xavsipov tov onoiov divetor n katd palo otoryeloky| ovdivon og eENg:

cth+s+a=1,00 (& 5.4)

oOmov: ¢, M Katd pala meplekTIkOTTA TOV Kowasipov og C
h, n kot palo TepiektikdTTa TOL Kawoipov og H,
S, 1 KaTé palo TEPIEKTIKOTNTO, TOV KOVGIHOV o€ S

a, N Katd palo TEPIEKTIKOTNTA TOV KOVGIUOV GE dKovoTa (TEQPO)

Kotd kavova, To ototyeio avtd dgv mepthapfdvoviol 6To KOOGIO LEUOVMUEVE, OAAG
KUpIg VIO LOPPN YNUIKOV EVOGEDMV UETOED TOVG, WOUTEPMC UOAGTO TO KOPLOL KODGIUA
ototyeia C kot Hp, mov meprhapPavovtor moAléc gpopés (I01UTEPMOC GTO VYPA KOOGILO) GE
TANODPO YNUIKOV EVOGEDS TOVG (VOpoyovAvOpaKeg). Ot yNUIKEG AVTEG EVAGELS OEV UTOPOVV
va TpocdoptoBolv evyepds kol 1 Beppdtra oynuaticpov tovg givar cuvnlg AyveoTn,
omotE Yo TOV TPocowploud g By tv cvvnbov Kovoipov akolovbeitor Kupimg 1
nepapatikny dwdikacio. Ewdwodtepa yio tnv Peviivn, 1 tomikn otoyelokn g avéivon €xet

g &&ng [60]:

c=0,855 h=0,144 s =0,100 a=0,000

O1 g€10moE1g TAMPOLS KADGTS TOL Kowaipov givon divovton otov mapokdtm [ivaxa 5.1.

Hivaxag 5.1. E&lodoelg mApovg Kowong Kavciton Helyuatog vdpoyovavipikmy.

Kavon C Kavon S Kovon H;
E&iocwon C+0,~> CO, S+0,-> S0, H, + .0, > H,0
Yyéon Kmoles 1+1->1 1+1->1 1+%>1
yéon nalog (Kg) 12+32=44 32+32=64 2+16=18

H otoygopetpikn {tnon oe 0&uyovo kot atpospaiptko agpa o divetor:

No2 o, =€/12 + h/4 +s/32 =0,083c + 0,25h + 0,031s Kmole Ox/Kg xavoipov

Mo2, or. = 32°No2, o1, =2,666c +8h+s Kg O»/Kg xavoipov
Nair, or. = 100/21:Noy, 1. =0,397c + 1,19h + 0,149s Kmole aépo/Kg xavoipov
Mair 0. = 28,96 Nair. o0, =11,497c + 34,462h + 4,315s Kg aépa/Kg kavoipov
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omov 10 Mopuokd Bdapog tov atpocparpikov aépa (piypa 21% o&vydévov — 79% aldtov)

BewpnOnke ico pe 28,96 Kg/kmole.
Elvar yvootd dpwmg 411 otovg Pevivokivntnipeg 1 mepicoeld aépo amoteAel pio
avaykaio, aAAd Oyl Kol tKovh, cuvOnKn v Télela (TANpT) Kovon. ZUVERHDC, GE aVTH TNV

nepintoon, n {Tnon oe atpocPalptkd aépa, Bo TpoxdnTel ¢ EENG:

Nair, nep. = Ao Nair, or. = Aq (0,397¢C + 1,190 + 0,149s) Kmole aépo/Kg xavoipov
Mair, nep. = o' Mair, oz = g (11,497C + 34,4620 + 4,315s) Kg aépa/Kg xavoipov

01OV A, 0 AOYOC 1G0dVVOing agépa optlOpueEVOC ™G EENG:

[ uala aépa J
_ AOyocg aépa — kavduov (mpayL.) _ Hado kavdpov Pam(gp 5 5)
“ Qbyog dépa — kavduouv (orory.) Haco aépa

[ Hala Kauof,uoquw

A

Kot yo, Bevivokivntipeg 6to TANPEG PopTio Kupaivetal cuvibmg amd 0,85 émg 1,15. [60]

H xatd Kmole xon kotd palo ovvheon kavcsoepiov Ba divetar ava Kg kovsipov, yio

Koo pe mepiooela aépa otov [ivaxa 5.2.

Hivakag 5.2. Katd Kmole kot katd palo odvheon kavcoepiov avd Kg kotavolokdpevov

KOWGIHov, yo Koo pe mepicoeio aépa. [60]

"Evoon M.B. YvvOeon Kavoagpiov
Kg/Kmole Kmole oto kowcaépro/Kg kavoipon Kg o710 xavcaépio/kg kavoipov

CO, 44 c/12 = 0,083c 0,083c-44 = 3,652c
SO, 64 s/32 =0,031s 0,031s-64 = 1,984s
H,O 18 h/2 =0,5h 0,5h-18 = 9h
O 32 0121'Nair, Gt.(?\‘(! - 1) = 0121'Nair, Gt.()\‘a - 1)°32 =

2 (0,083c + 0,25h + 0,0315)*(A - 1)  (2,656C + 8h + 0,9925)- (A, - 1)
N 28 0179'Nair, csr.'ka = 0179'Nair, Gr.')\'a'28:

2 (0,313c + 0,94h + 0,118s) A, (8,764c + 26,32h + 3,304s)A,

210 HOVTEAD GTOCO £Y0VV evomuoTmBel Lovo ot dladikacisg vwoAoyiouov tov CO,

kot tov SO, kabmg o H,O (vopatpoti), to O, (nepicoein) kot 1o N dev amotelohv pOTOG.
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Téhog, yvopilovtag mAéov TV oTyjuaios KOTavOA®MOTN KOVGIHOV TNG HNYOVAG
pumopobvpe vo yvopilovpe tov otiypioio pvOud exmoumig tov eEetalopevov ogpiov Tov

Beppoknmiov 1 pomov:

Trrypoiog PuBuog Mapayoyng CO, = 3,652 - ¢ - My (gr CO,/s) (€. 5.6)

Trypaiog PuOpog Moapoywyig SO, = 1,984 s+ My (gr SO, /s) (g€ 5.7)

OTOV LE TNV YPOVIKN] OAOKANP®GCT TOVG TPOKVTTEL | GLUVOAIKY] (0BPOLoTIKT) TOGOTNTO TOV

POTOL TTOV EKTEUPONKE GTNV ATUOGPALPA KATE, TNV O1APKELN OANG TNG TPOCOLOIOTG.

5.3 YaooYotnpa Kifotiov TayvTiTOV
To vmocvotTUa OLTO HOVIELOTOIEL TNV GLOKELY| dSlay®PLoUOV 16YV0G (o). 5.6).
Xpnowonotel €vo, TAOVNTIKO GUOTNUE, TO OTOI0 UETOPEPEL, KOTAVEUEL KOl GUVOVALEL TNV

UNYoviKn Kivneiplo, .oy0 oand v MEK, Tov nhektpokivntipa Kot Tn YEVVATPLA.

Ot vVIoAOYIoUOL OTO UEIMTNPO GTPOPAOV ETITPETOVY TNV YVAOCN TNG KWNTNPLIG
SVVOUNG TOV OYNUOTOG, TNV OVTIGTAGT TPOGPLGNC TOV OVOTOPAYETOL LE EVO TAPOLOL0 TPOTO
o610 HOVTELO KOl o610 duvapopetpo pe 2™ tééng eficwon tayvtmrac. H mpowotikn
dvvaun/omicOEAKoVoH ETITPETEL TOV TPOGIOPICUO TOL PopTiov adpaveiog mov epapudletal

07O OYNUA Kot - LEG® OAOKANPOGTG - TG TayvTNTAG Tov. [58][59]

5.4 Ynoo0otnno 0uVOUIKNG 0YRaTos

To vmocvoTnua ovtd povieAomolel OAo Ta pNyaviKé pépn Tov oxnuatog (oy. 5.7)
emAvovtag T €€l0MOEIC SUVOIKNG KIVIIGNG TOV OYNUOTOS. ZVYKEKPIUEVO, TO KLPLOTEPO
vropovtéda - blocks pe ta omoio VAomolEiTOL M SVVOUIKY ATOKPLOT) TOL OYNLOTOC EivoLl TO
Movtélo Awourkovg Avvaukng Oynuotog (Longitudinal Vehicle Dynamics block), 1o
Movtého Ehaoctikov (Tire block), to Movtého Awngopicov (Differential block) xair to
Movtého MovoPaduov Meiwmpa Etpoemv (Simple Gear block), to omoio avaAidovtol

axoAovOmG.

5.4.1 Movtédo diouirovg dvvouric oxijuozog (Longitudinal vehicle dynamics block)

To povtélo avtd povtelomolel TNV MPOG To EUMPAC 1 TPOG T MW Kivnorn evig
SlaEOVIKOD OYNUATOG LE TEGTEPLG IOOUEYEDEIC TPOYOVG KATA UNKOG TOV SLOUNKOVS AEOVE TOV.
To povtédho d€xetanl ¢ CNUOTO E1GOO0V TO EUTPOG Kot iow Sapunkn eoptio Fxf, Fxr mov

epoppolovtol oto onueion EMAPNG TOV AVTIOTOLY®OV TPOY®V KaOdG Kat TN yovia KAiong tov
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0000TpOLOTOC, B Kot VToAoyilel o onuata €660V TV TaOTNTO TOV OYNATOS VX Kot To

eunpoc Ko miow kotakdpvea eoptia Fzf, Fzr oto dynua.

I'a tov vmoAoyopd awtd npénel va tpokabopicBodv Ta axdrovba:
= Mdala oxfuotog
= @éon tov KéEvIpov tov oxnuatog Pdpovg (CG) oe oyéon Ue TOVG EUMPOC KUl TCM
AEOVEC KOl MG TPOG TO E60LPOC
= QeéMun HETOTIKY S10ToUn
= Agpoduvapkog GLUVTEAEGTNG OTIGOEAKOVCOG

= Apyuc SIOUAKNG ToOTNTO

Ol 7EPLOPICUOL TOV GUYKEKPIUEVOL HOVTEAOL EYKEIVTOL OTO OTL EMITPEMEL TNV
HOVTEAOTTOINGT LOVO TG dlounKovg (0p1lovTiog) SUVOUIKNC. Avaloya pe TNV apyikn dtdtaén,
TO HOVTELO UTOPEL VO EPaPUOGEL OGOUPATEG OPYIKEG CUVONKES Y10 TIC KUTOKOPLOES SOVVAUELS
©optiov, TPOKAAMVTOG WELOOUETAPATIKY] OLVOUIKY OUECHOG HETA TNV €vopén g
npocopoinong. Emiong, n mpocopoimon agopd e opyéc Kot Oyl andtopeg HUETAPOAES TV

eEntepkdV cuvInKdV (Stopnkn Kot Baputikd eoprtia)

Ocov apopd otV HovTELOTOINGT TOV OYNUOTOS, TPEMEL va. avapepBel Tl o1 dEovég
Tov Bewpodvion mapdAiniot kot 6Tl Ppickovtal og eminedo mopdAinio pe 1o £dopog. To
punKog X Bpicketar o€ antod To £Mimedo kot kdbeto mpog Tovg aEoves. Edv to oOynua Kwveiton og
£€00.pog pe yovia kKAlong B, n kdBetn devBovvon z dev etvan mapdAAnin mpog ™ Popvtnta,
aAAG etvon mhvta kdBetn mpog to emimedo d&ova-edapovg. To oynue 5.8 mapovsialel Tig
peTafAntég Tov poviélov ov kabopilovv TV Kivnen Tov oxnUaTog, OToL:

g, emtyovon e Bapdnrag (= -9.81 m/s?)

B, yovia kAiong odootpdpotog (rad)

m, pdCa oxnparos (kg)

A, ©OQEMUN LETOTIKY ETLPAVELN OYNMUATOG (M2)

h, andotacn kévipov Bapovg oynuatog CG and to Edapog (m)

a, b, oméotoon TtV gunpochiwv kot omicbiwv afodvov, oviictoyo, omd TNV
KATOKOPVEN TPOPOAT] TOV KEVTPOL PAPOVE TOL OYNUATOS GTO EMiTEdO AEOVMV-3G.POVE (M)

VX, S10UnKNG TaydTNTo OXNUaTog (m/s)

Fxf, Fxr, dwapnkelg duvapelg ent tov oynuatog oto onpeio emaeng tov eumpoc Kol
miow eAaoTIK®V, avtiototya (N)

Fzf, Fzr, kataxoépoeeg dSuvapelg 6To dynua oto onueio ETapNg ToV EUTPOs Kol TIom
glootikav, avtiotoryo (N)

Cd, ovvteheotig agpoduvapkic avtiotaong (N-s/kg-m)
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p, TOKVOTNTA TOL 0épa (= 1.2 kg/m®)

|[Fd| = 2Cd-p-A-Vx2, dbvaun agpoduvaukng avtictaong, ontcféikovoa (N)

H xivnon tov oynpartog mpocdiopiletar amd 10 160L0YL0 TOV GLVOLOL TV SLVALEMY
Kol POV OV gvePYOVV o€ avTo. Ot SUNKELS SLVALELS TOV EAACTIKOV ®B0HV TO OYnua
POG T EUTPOG M Tpog Ta wicw. To Papog mg Tov oyNUATOG evepyel UEG® TOV KEVIPOL
Bapovg (CG). Avdroya pe ) yovio KAIONG TOL 0006TPMUATOS, TO PAPOC gite EAKEL TO Oy
7POg 10 £00.pog €ite TO TPAPd TPOg Ta TGW N TPOG TO EUTPOS. AveapTNTOG MOTOGO TG
@Opag Kivnomng Tov OYNUATOG, 1M 0EPOJLVOUIKT avtiotacn (omcbéikovosa) mhvio TO

emPpadvvet. ['ia Adyovg amiovotevong, n omebélicovoa votiBetan 6TL evepyei ato CG.

O1 e€lomoelc mov S1EMOVY TNV Kivon TOL OYNUOTOC Elvat:
mV, =F,_+F, —mg-sing (& 5.8)

F.=F;+F, (.59
1 2
Fa=—5CapAVS -sorlv,) - (o2 5.10)

Mo undevikn KaToKOPLEN ETLTAYLVON KoL UNOEVIKT POT OTOLTEITOL:

- +h(Fd—mg-smﬂ; m;/x)+b-mg-cos,8 (2. 5.11)
+

F

E - —h(Fd—mg-sm,B—mg/X)+a-mg-cosﬂ (2. 5.12)
a+

F,+F, =mg-cosf (g 5.13)

5.4.2 Movtého elaarixod (Tire block)

To povtého ovtd poviehomolel T0 EAACTIKO OYNIUOTOG GE EMAPH UE TO 00OCTPOLO,
LETAPEPOVTOG TNV POTH OO TOV AEOVE TOL TPOYOV 6T EAOTIKO. To UTAOK dEYETOL MG MU
€10600V TO KATOKOPLEO QopTio Fz ko tnv dapnkn toydmta tov oynuatog VX, Kot

VTOAOYILEL TNV YOVIOKT] Toy0TNTO £ TOL EANGTIKOD Kot TNV Stopunkn dbvaun Fx oto oynpua.
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H obppaon yia to onpa Fz etvar 611 ta Betid givor mpog ta Katw. Xe mepintwon mov
T0 KataKOpLvPo eoptio Fz elvan pundevikd 1 apvntkod, n opiloviia dvvaun oto grootikd Fx
eCapavifeton. Xy mepintwon ovth, 10 AacTIKO gite oplokd ayyilel 1o £d0pog 1 TO €)el
eykotaieiyel. [lpémel va onpewmBel 611 1 dwopnkng katebBovon Ppioketon KOTA PNKOS TOL

eumpds kot wicw dEova Tov OYNULATOG.

To ghaoTikd givor €vo EOKAUTTO GO0 GE ETOPT UE TNV EMPAVELD TOV SPOLOV LE TNV
mhavotnto oricnong em'avtov. Otoav epapudletal po pomn otov AEovo TV TPoY®V, TO
glooTIkO TopapoppodveTal, @beitor oto £0apog (evd VTOKETOL GE €mAQN TPPNG), Kol
UETAPEPEL TNV TPOKVTTOVGA avTiOpacT] (GVUTEPIAAUPAVOUEVNG TNG AVTIGTAGTG KOAIOTG), (G

dvvaun To® 6Tov TPoYO, ®ODVTOC TOV TPOG T EUTPOG N TPOG TO, THOW .

To Tire block povtelomoiel 10 ghootikd ¢ £va cuvdvacud akoumtng Cavtog ue
€0KOUTTO GO GE EMOPT LE TO dpouo. To poviélo meplauPavel povo v daunkn kivion

KoL 0L TNV KOPTMGN, GTPOPN 1 TAELPIKN Kivnon. Ewdwdtepa:

=Yg mpn ToxdTNTe, TO EANCTIKO Opa MG QUOPTIGEP Kot M dwounkng dvvaun Fx
eEaptartor Kupimg amd v oAicOnon.

= ¥ng yopniég toydnteg, 0tav To AOOTIKO givar ekkivel amd oTdom 1 emPpoadvvel
TPOG OTACT), TO EAUCTIKO CLUTEPIPEPETOL TEPICCOTEPO OV EVO TOAPAUOPPADCLO,
KUKAIKT EAOTIPIO.

* H oeéMpun oxtiva KOAMONG, Te, €ivor cuviBmg eloppdg youniotepn omd v
OVOLOOTIKY] OKTIVOL TOL EAOCTIKOV, EMEWDN TO EANCTIKO TOPOUOPPOVETHL VIO TO
KOTOKOPLYO QOPTiO TOV.

=  To ufkog YoaAGp®GNC TOV ELUCTIKOV, G, , €ivol 0 AOYog TG dvokapyiog olicOnong
7TPOog TN dvokapyia dapnkovg duvaunc. Kabopilel, de, v petafatikny amokpion tng
Fx o€ oAicOnon.

To oyquo 5.9 xobopiler Tic petafintég Tov €ANOTIKOD Kol TIC OSUVAUELS
aAAnAeniopoaong pe to £€0apog. O 0pIoUOG AVTOG SUPEPEL GO TNV KOVOVIKT GOUPOcT GTNnV
omoia Fz givon Oetikn mpog ta kdtw, n dOvaun omnd 10 EAACTIKO 6T0 £60p0C. XT0 OY. 5.9, o1
SaQopPEC LETUPANTES AVTIGTOLYOVV OE:

le, ®QEMUN axTiva KOAONG (M)

L, adpévetar cvoTApaToc (avrag-ehaotikod (kg-m?)

Tarive, POTN EQapUOLOUEVT amd ToV AEova oTov Tpoyd (N-m)

Vy, O10UNKNG Tay0TNTOG KEVTPO TPOYOD (m/S)

Q, yoviaxn toydtnta tpoyov (rad/s)
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Q', yoviokn tayvtnTo onueiov enagng (rad/s)

Vi = Vi — IQ, taydnta ohicOnong tpoyov (m/s)

V' = Vyx — 1, oy ta ohicOnong onpeiov eraeng (m/s)

K = -Vl |Vy|, 0AicOnon tpoyon

K' = —-V'sd|Vy, ohicOnon emedveiog emaenc

U, SIOUNAKNG TOPOUOPPOOT] ELOCTIKOD (M)

F., xatakopveo poptiov oto ghactikon (N)

Fy = f(«', F,), dtopnrng duvoun e€aokoduevn and 1o eractikd oty {dvta 610 onueio
emopng (N).

Crx = (OFy/0U)g, Sraunkng dvoxapyio ehaotikod (N/m)

0, = (OF«/x" )ol (Crx), unxog yordpwong eLootikod (m)

Av 10 €looTikd MTOV cvumayéc kol Ogv oAicBaive, Oo exteloboE KOAOM KOl
petapopd kabdg Vi = Q. v TPayHoTikOTNTo, OKOUO Kol £VO GUUTOYEG EAOGTIKO
oMoBaivel, kot T0 €AOOTIKO OvVOTTOGGEL o Stopnkng ovvaun Fyx ¢ andkpion omnv
oAioOnon. H tayvmta oAicOnong tov 1poyol Ve = Vi — rQ # 0. Qotdc0, gival o gdypnoto
va ekppacbel 1 odicOnomn tov 1poyol g k = —V/|Vy| dote yio minpog oMobaivav elactikd

K =—1 egvod 1o téAeta KOAom k = 0.

To glootikd OpmG oTNY TpaypoTkOTTO Eivan evkapnto. Kabmg mapapopemverat, To
ONUEID EMOPNG TEPIOTPEPETAL LE EAAPPDOG OLLPOPETIKY YOVIOKT TayvTnTo Q' amd OTL 1
Cavta. H odicOnon tov onpeiov enapnc opiletor og k' = —V'o/|Vy, 0mov V' = Vi — 1.Q". H
TAPOUOPO®OT TOL EANCTIKOD U UETPE AUESO TN dLPOPd TNG OAIGHNONG TV TPOYDOV Kot TO

onueio emapng Kot TAnpoi v e€icmon;:

du
—=V. -V .5.14
dt SX SX (SE.! )

To povtého ehaoTKOD TOPEXEL LU0 LOVIING-KOTAGTAONG YOPOUKTIPLOTIKT] GUVAPTNON
Fx = f(x', F,), yio tqv dwopnkn dovaun Fy mov aokei 1o ehaotikd ot Lavta, pe dedouéva tnv

KaTaKOpven eoption F, ko tnv oAicOnon tov onueiov emoapng k.

Me 1 oepd g, m oAioOnomn tov onueiov emoeng k' efaptdtor amd TNV
mapopdpemon U. H dwopnkng dovaun Fy eivarl mepimov avdioyn pe TO0 KATAKOPLPO POPTIO
enewdn n Fx onuovpyeitar amd v tpiPfn emagng kai v kabetn dvvoun F.. (H oyxéon
EUTEPIEYEL LN YPOLUUKOTNTEG AOYM TNG TOPAUOPPMOOTS TOL EAAGTIKOD Kot TG odicOnong.) H

gEdptnon ¢ Fy pe to k' lvat mo moldmhokn.
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To povtého tov ghacTikol TepAapPdvel TV PETOPATIKY GLUTEPLPOPE KaBDS KoL TNV
GUUTEPLPOPA LOVILNG KATAGTAOTG KOl GUVETMG £ivoil KOTAAANAT Yo TNV gKKiviion and oTdon

Kol emPpdovven mpog GTAG.

Koabmg éva ehaotikd og KOAMON Kot vd EOpTion Oev elval 6€ HOVIUN KATAGTOOT], 1
oAioOnom emoenc K’ Kol 1 Tapapdpemon U dev eivar otabepéc. Tlpv ypnoponomBodv otnv
YOPOKTNPIOTIKN GuVApPTNON, Bo Tpénel va Anebei voyn 1 ypovikn tovg e&€Mén. Qotdoo,
EMEON OE AVTO TO LOVTEAO, TO U Kot K’ TEIVOUV va €Q0VV WIKPEG TILES, O1 OYEGELG TV Fy Tpog

70 U Kol TOV U TTpog To K’ umopotv va, BempnBoiv ypoppukég:

oF oF
F =Cou=Cp, & ,cx=( j ,CK=( x,j (62, 5.15)
F F F au ), F ox' ),

:(é (€€, 5.16)

O1 1016t TEG VTEC AapPavovTol amd EUTEIPIKE OEG0UEVO EAUCTIKMYV.

H mopapopewon U e&glicoetal cOUQmVO UE:

du 1
at +(G—J-[\/X|u =V, (& 5.17)

K

H o)licOnon k' akohovBel and o, kol U. To EAIGTIKO GUUTEPLPEPETOL O £V, OOTYOVLEVOS

amocPeotnpag pe puoud amocPeong |Vy/oy.

Y& younAég TayVTNTEC, M OAlcONON TOPOUEVEL TEMEPOUCUEVN] KOL TO EANOTIKO
GUUTEPIPEPETAL TEPIOTOTEPO MG EVA KLKAIKO glatplo pe dvokapyio Cry. X avtd T0 6plo, 1
YPOULUKT TPOGEYYIoT TTOL GLGYETILEL TNV oAicOnon emagng K’ pe TV Tapapdpe®on U yivetot

1WO10U0PPN av dev cuumepnEdet pntd 1 amdePeon. H oyéon avtn) pmopel vo tpororomei:

k
L N (i_Mvsxj (ct. 5.18)
O, CFK
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OTOL 1 OUOAT HETAPAON Ao TNV UNOEVIKN TO)LTNTA TOPEXETAL OTO:

1 My
K _ Ekv,low(o 1+COS[7Z'V—J} ) IVX|SV|0W (€. 5.19)

V., low T low

0 ! lvx| >\/Iow

Mo pn 1310popen eEEMEN EAACTIKOD, £YKUPT O PNOEVIKEG TaYLTNTES Elval
1 \dF

o fan
Fx t

1 and_K+[\/XK':_VSX_ LRAR s
C, )oK’ dt C JoOF, dt

z

K'=-V

SX

(€. 5.20)

H debvtepn popen emdeikvoet pntd v eEaptnon o€ petaforiopevo Kotakdpueo eoptio F,.

Ocov agopd Topa oTNV SVVOUIKY TPOXDOV KOl TOV OXLOTOC KOl IE SEOOUEVT TNV

yopoktmpilotiky cvvaptnon f(k', F,), 1o katakopveo eoptio F;, kot ta e€aydueva U kat k',

vrohoyileton 1 dapnkng dvvaun Fy kot n toydtra tpoyod Q. Amd avtd, ot e£loMGELC

kivnong mpocdiopifovv v ywviakn kivion (tnv yoviakn toydtnto Q) Kot TNy Stk

Kivnon tov tpoydv (tnv ToydTTe KEVTIPOUL TPoY0D Vy):

dQ rF

Iw E = Tarive —Telx (Sé 5-22)

dv,
dt

m

=F, —-mg-sing (e 5.23)

omov: P, kAion Tov 0dooTpdpaTog (BETUKO YO0 AVNPOPIKT KAIOT)
m, To @opTtio nalag Tov Tpoyov
g, emtayvvon g fopvTnTog

Tarive, 1] POTI 001 YNGNE TOV £QaprOleTar 6Tov GEova Tov TPOYOV.

59



5.4.3 Movtéro drapopikod (Differential block)
To Differential block avtimpocwnedel éva d10poptkd TOV GUVIEEL TNV TEPLGTPOPIKN
kivnon yop® amd Tov Stopnkn dEova e TNV TEPIGTPOPIKT Kivion yopm amd dVO YKAPGLOVG

dEoveg, pe dedopévn oyéon LETASOONG.

Q¢ eicodog umopel va givar kb dEovag, w6TO00, VIO KAVOVIKEG GLVONKES XPNOTS, O
dwunkng d&ovog eivor 1 gicodog, kot M kivinom, pom, Kol 1G0YX0¢ UETASIOOVTOL GTOLG
gykapoiovg a&oveg. O1 dEoveg €600V, GE YEVIKEG YPOUUUEG, EXOVV OLOPOPETIKEG YMVIOKES
tayvtes. H dwopuning xivnon dwoupeiton pe m oyéon PeTAdoons Kivnong Kot 6T GLVEXELN

Soporpdletor petald Twv dVO EYKAPCIOV AEOVOV.

O 1peig mepiotpoPikoi Padpoi erevbepiog, 1 SlOUNKNG M Kol Ol EYKAPGIEG WF; KO
OF2, VIOKEVTOL NON GE EVOV TEPLOPIGUO GYEGNG UETAOOGNC, CLVETMG Ol aveEdptntol Babuol
glevbepiag perwvovral o dvo. Ocov apopd ™ oxéon UETAdOONS gp, M OOUNKNG Kiviom

oyetileton pe to dBpoloua TOV EYKAPCIOV KIVI|CEMV:

1
Wy = EgD(wFl_'_a)FZ) (€. 5.24)

To éBpoicpa TV eyKAPOIOV KIVIIGEDV EIvVOL OVGLUCTIKA 1 petatpomombeica kivnon
Tov daunkn d€ova. H dapopd tov eykdpoimv kiviceov (OF - OF) sivol aveEaptntn g
dtounkovg kivinong. Avtoi ot 600 aveEdpmror Pabuoi erevbepiag €govv TV TOPUKAT®
(PLGIKT oTMUocia:
= ‘BEvog Pobudg erevbepioc (dStounkng) eivor 10000VOUOC HE TIC 000 EYKAPGIEC
ATPAKTOVG TEPIOTPEPOUEVEC UE TNV 1Ol YOVIOKN ToxOdTTe (®F; = Of2) KOU UE
otafepd AOYO OC TPOG TNV SLALUN KT ATPAKTO.
= O dAhog Paduoc ehevbepiag (Srapopikd) glvar 1600VVANOG HE TNV CLYKPATNGN NG
dwpnkovg  atpdktov  KAewouévn (0g=0) evd o1 eyKOpoleg ATPAKTOL VO

TEPLOTPEPOVTOL LE avTifeTEG HETAED TOVG POPEG (WFL = -WF).
H yevum xivnon tov eykdpoiov atpdktov eival 1 vIEpHeon avTdV TV dVO KIVICEMV.

O1 pomég KaTd KOG TV EYKAPTIOV 0EOV®V, Tr KO Tz, TEPLOPILOVTOL TNV UK POT T

LLE TPOTO TOV 1] 151G GOS0V VOl IGOVTOL e TO AOPOIGHO TV oYLV ££000V:

WgTy = Wp Ty + De,pTe, (86 5.25)
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Otav or xwvnuatkoi meplopiopol cuvovLAlovTal LE TOVG TEPLOPIGUOVS 1oYXV0G, TPOKVTTEL

TEMKA OTL:

Wp1Te1 + Oeolep

Jp7s =2 (€. 5.26)

Opy + O

5.4.4 Movtélo povofaBuiov usiwtipo. atpopav (Simple gear block)

To Simple gear block avtmpocwnevel évo povoPdduo HEWTNPO GTPOPOV TOL

oLVOEEL dVO ATPAKTOVS MOTE VO TEPIOTPEPOVTOL UE oTabepn oyéon UeTAdooNC,

opdppomna (Beticd Tpdonpo) gite avrippona (apvnTiko Tpoomnuo).loydet:

Wy, T T
igFB=;=_=

e _Ne (€. 5.27)
g Ig N

B
OmOoVL:
deiktng B, dtpoktog 16600V
deiktng F, dtpaktog £660v
O, YOVIOKN ToyOTNTa TG KAOE aTpAKTOV
T, pomn Tng KGO aTpaKTOov
1, aKTiva NG KaOe aTpdiTov

N, 1oy0¢ g KBe atpaKTo

5.5 Yroovotnpa owayeipiong evépysrog

grs, &ite

To vmocvomuo avtd kabopiler To ofuoTa OvaEOpdg Yo TV 00N YNoTM TOV

NAEKTPOKIVNTAPA, TNG YEVVATPIOG KOL TOV KIVNTHPO EC0MTEPIKNG KOOONC, TPOKEWEVOL Vo

dwaveiyel pe akpifeia ™mv woyd amd avtég tig tpelg anyég (oy. 5.10.). Ta ofpoata avtd

vrohoyiCovtor pe Pacn kvpiog ™ 0éon tov mEVTAA ykallod, mov sivor petaly -100% won

100%, Kot TV HETPOVUEVT] TOYLTNTO KIVIOTG TOV 0TOKIVITOL. o Ttpémel vo onuelwbei ott

apvNTIKN T 0€omg Tov YKa{10D OVTITPOCHOTEVEL OVGLOCTIKA DETIKT TYUNG TEONONC.

Mépog Tov vmocvoTpaTog dlayeipiong evépyelag givar kot To Tuotnua Awoyeipiong

Yvooopevtov (oy. 5.11) to omoio givan veevBLVO Yo Vo SlaTnpel TV KOTAGTAGT POPTIONG

tovg (State-of-Charge, SOC) peta&d 40 ko 80%. Emiong, amotpémel tv Kotdppevon g

Téong EAEYXOVTOG TNV oYY TOV OMALTEITOL OO TNV PTaTapia.
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‘Eva dAlo vrocHotnua gival kou to Tdomua YPpidikng Awyeipiong (oy. 5.12) 10
omoio eA&yyel TNV 100 avaPOPAG TOL NAEKTPOKIVNTIPA UE TO dtax®Plopo G {rTnong 1oy0og
¢ cvvaptnon G dbéoiung 1oyvog g pratapiog Kot e yevvhtproc. H amattodpevn oybe
NG YEVVITPLOG EMTVUYYAVETOL LUE TOV EAEYYO TNG POTNG TNG Kot TNG TayvTnTog g MEK.

To vmocOomuo Jayeipiong evépyelng, mapdyst kor  Oéter T TEG
poBong/Asttovpyiag otic 600 MAEKTPIKEG UNYOVES (MAEKTPOKIVIITIPOS KOL YEVVITPLO,) KoL
omv MEK pe Baon v tiun pémong/aédnong mov tifetat amd tov 0dnyo. [58][59]

210 povtélo £yovv mpootebel mévte KVpLa YpaenpaTa, (scopes):

=  To ypaonua oto Kevipiko Zoomua pe to 6vopo CAR deiyvel  0éom tov mevidh
yxka{1o0, TNV TOYVTNTO TOV OVTOKIVITOV, THV POTH Kivnomg Kot Ty por| 1oy0og eV,
0T TACIGLOL TNG TOPOVCUS SIMAMUOTIKNAG, TPOoTEDNKE Kol 1 dlavvbeica amdcTooT
UETE 0md KATAAANAT OAOKANP®GN TNE TPOKVTTOVGAS TOXVTNTOS TOV OYNILOTOC,

=  To ypagnua oto Hiektpikd vrocvotua pe to dvopa PMSM Motor Drive deiyvet
TOL OMOTEAECLATO YO TOV MAEKTPOKYNTIPA dNAadn Tnv £€viooTn PEVUOTOS GTOV
oTATOPa, TNV TOXLTNTA TOL OPOUEN KOl TV POTH TOL KWNTNPO (NAEKTPOUAYVNTIKN
KOl AvVOpOpag).

= To ypaonuo oto Hiektpikd vrmoocvomua pe to dvouo PMSM Generator Drive
delyvel to amoteAéopaTo Yoo TNV YEVVATPLO ONAad] TnVv évtaon pedUaTo GTOV
oTATOPa, TNV TOXLTNTA TOL OPOUEN KOl TNV POTH TOL KWNTNPO (NAEKTPOUAYVNTIKN
KOl 0vVOpopag).

=  To ypdonua oto Hiektpikd vrocvotnpa deiyvovv v tdon (DC / DC petatponéac,
Cuydc DC kol cvoompevtig), To pedpoTo (KvnTHpoS, YEVVITPLO KOl CLGGOPEVTNG)
ka1 o eninedo eoptiong (SOC) 10V CLGCO®PEVTN.

= To ypaenua oto vrocHotue Atayeipiong Evépyetlag kot e101k6tEPQ 6T0 VTOGVLGTN LA
Awyeipiong loydog deiyvel Tig 100G avaeopac mov ePApUOLoVTUL GTO ETUEPOVG

niekTpikd e&opTrpOTaL.
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Accelerator

A 4

Accelerator

Ymoouomua Alaxeipiong
Evépyeiag

L

11

>
a
a
@

[Wgen]

V1YY

Motor torque

ICE Speed

Gen Speed Gen torque

Motor Speed

Throttle ICE

Batt

HAektpikd YmmooUompua

> ——

»
Generator peed ref (rpm) v

WEW #

0L
I

;

ICE Throttle

Speed
Sensor2

Genentor
ACTC 1
convener |
]
S0 1TV o T
@ Monr I
ACTC I
[}
CONVEREN 1
DCDC converter Speed
Sensor
Ymoouompua Mnxaviig
EowrTepikng Katong

- Driv e torque

Electrical Power

[ Power

YmooUomua AuvapikAg
Oxnuarog
—a &
Speed
i Sensorl

Ymoouomua KiBwTiou
Taxumrwv

Yyfqua 5.2. Movtélo Asttovpyiag vBpidikod oyfuatog TOYOTA PRIUS 2003. [58]

Drive torque o
»

Electrical Power
»

Car Speed

Car Speed

km/h to km/s

A4

1
Distance (km)

Integrator
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Thisblockisbased on the

AC6 IPMSM drive block demux
i a Stator current (A) o
- —pmotor '~ >
u speed Rotor speed (rpm) >
+ =8 [+ batten +Vdc Bus ta—-—-l_E E p Electromagnetic Torque (Nm)
- d, ref
. v|83: ——pp|Ctrl Torque [measured, reference] >
rm |—E vref iref :
PMSM
T
_ &—a |- battery -Vdc Bus | MeasVI3 "'Te—" 1> Motor Drive
Motor
Motor Drive 50kW Sim/SDL1
Battery DC/DC Converter | Imot
— vdc
P m battery
’ P-{1gen
Batt

Electrical measurements

Thisblockisbased on the AC6
Gen Enable drive block demuxl

- > i a Stator current (A) >
—»|motor -
H.3 Rotor speed (rpm) o
To ref speed Electromagnetic Torque (Nm)'
( ) > +——p»|Cirl Torque [measured, reference] >
Generator Speed
= PMSM
e, i) I'r: 2> Generator Drive
SIm/SDL Generator

Generator Drive 30KW

Typa 5.3. Movtélo Hiextpikod Ymosvotipatog. [58]



99

Throttle

throttle

._> Throt g

SER

Motion Sensor

T_ICE

Gasoline Engine

E—o(1)

E—
1]
Fe,

Env

Driveline
Environment

ICE friction
57 kW @ 5000 rpm

é
I
d

Engine

Housing

Thermal Content (KJ/Kg)

>
> .
X Engine speed (rpm) >
60/(2*pi) 1——Pp
rad/s to rpm Product
engine torque (Nm) >
.
X engine power (w) >
>
Productl > ¥
+ Fuel Consumption (g/s,
| 3 ption (g/s) >
0.39
Efficiency —
Divide jw,

c (g/g fuel)

s (g/g fuel)

Fuel Properties

=t
1 SO2 (g cumul.)

1 502 (g cumul) o

Exhaust

ICE

Yypa 5.4. Movtého Yrnoovotiuatog Mnyavig Ecwtepikng Kavong [58]. Me kdkiivn ypopLpr] vrodnAdvovtal ol Tpoctnkeg / TpOTOTOGELS TOV £YVAV YL

TOV VTOAOYIoUO TV ekmopndv CO, kot SO».
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42500 ——— (1)
Thermal
Q Content (KJ/Kg)

Fuel Consumption (g/s)

1
3.6528 % > s ’

I
I
I
I
I
I
I
I
I
CO2 (g cumul.
C (g/g erl) Product2 Integrator2 © ):
I
I
I
I
I
I
I

l

CO2 (g/g fuel)

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 | 1
| 0855 ————»(2) |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

c (g/g fuel)
C
—> 1
1.9860 X > S ’
0001 —p(3) s (07 fuel) Productl oo S02 (g cumul.),
S(g/g fuel) ntegrator .
S S0z (/g fuel)_ _ _ _ oo ___._ !
Fuel Properties Exhaust
() B)

Xyfqpa 5.5. Avéivon tov 600 ETPEPOVS LOVTEA®Y TTOV KATACKEVAGTNKAV Y10 TOVG VIOAOYIoHOVG ekmopndv CO, kot SO,.
(o) Movtého "Fuel Properties” 60mov dnimvovial 1 katdtepn Oepuoyovog dvvaun Tov Kavoipov kot 1 K.B. meplektikdtntd tov og dvOpaka kat Ogio, kat (B)

Movtélo "Exhaust” yio Tov VTOAOYIGHO TOV EKTOUTOV LE BACT) GTOLEIOUETPIKT KOOOM.
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Sun (generator) power o
Ll
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» aam—
g Willis relation o
Add ladl
aB Power law :
(“9 Z_ero) Pcarrier - Psun - Pring =0
Divide

Add1
»
7 x Carrier (engine-ICE) power o Planetary gear
- P+
gl final results

Product
»
: X Sun (generator) power >
Ll
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»
: X Ring (motor) power >
Ll
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|-
Ll

Y

Torque (Nm)

Tyfqua 5.6. Movtélo Yroovotiuatog Kifwtiov Tayvmtmv. [58]

Ring (motor) power o
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Power (w)
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Tyqpa 5.7. Movtélo Yroovotiuatog Avvopikng Oynpatog. [58]
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Yympa 5.8. MetafAntég tov poviéhov mov kabopilovv v kivnon tov oxnpatog.

Fx

Tyqpa 5.9. MetafAntég povielonoinong eAaoTikoD
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Battery Management System
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x - >
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Gen Speed
€D >
ICE Speed

Recharge power
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Battery Limit

Drive torque

Drive power
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Hy brid Enable {
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En
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Hybrid Management System

crrl -——->

Tyfqpa 5.10. Movtého Yroovotiuatog Awayeipiong Evépyetag. [58]

’—’ N
ICE Speed Controller
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] Q p| double ){-Pbatt
R !Q--—-} Gain
SR Terminator

Flip-Flop

Tynpa 5.11. Movtélo Zuotipatog Aloyeiptong Zvocmpevtav. [58]
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Type 5.12. Movtérlo Zvothuatog Y Pprdkng Ataysipiong. [58]



Kepararo

6

Agdouéva & Anoteréopata Ilpocopoimong

6.1 Apykd dgdopéva

IIpokepévov va mpocopolmbel Eva - Katd to duvatd - pealoTikd cevaplo kivnong /
YPNONG TOL oYNUaTOg EMAEXONKE €va TVTIKO TPOPIA TayVTNTOS Yo EKTOS TOANG Kivnon (o).
6.1), onwg avtd mpocdopiletar kar avarvetoar oty Odnyia 70/220/EEC tov Evpomaikod

Yvppoviriov [61].

To mpoeik avtd mpoPArémer pio kivnorn ddpkelag 400 devteporéntv 6TOV Katd TOL
mpmTo 20 kou katd ta tehevtaio 20 devtepdienta to dynua gival ev otdon. Ta dwwothipata
aVTa ToPoAEiPONKaY 0md TO TPOPIAL NG Tpooopoinong Kabmg 6tav To VPPIOIKO eivar ev
otaon, 1 MEK tov dev Asitovpyei omote dev exmépmovtar pomot. ‘ETo1, 0 cUVOAIKOC pdvog

TOV TPOPIA KoL KOT' ETEKTACT KO THE TPOGOopoimang givar 360 S.

H apyum tun g katdotaong eoptiong tov cuecmpentn (SOC) tébnke ion pe o
tomikn T 80%, o cvvoAkog Pabudg amoddoonc g MEK icog pe 0,39 eved ot vrolomeg
TapaueTpol datnpnonkav émwg glyav Tpocdiopicheil oto apyikd poviéro. Xtov Ilivaka 6.1.

dtvovtal ot TIHEG TV TOPUPETP®Y TPOGOUOImGNG Kol oplOuUnTiKng EXiAvLGeNC TOL LOVTEAOD.

Hivakag 6.1. [opapetpot Tpocopoimong Kot aptfuntiKig entivong LOVTELOL.

Xpévor [Ipocopoiveng
Xpdvog évapéng (s): 0.0 Xpdvog AMEng (s): 360.0
Hapapetpor ApOunTikig Eridvong

, . ) MetafAntov , , ) ode23th
TYmog aiyopifpov: Briuotoc AlyopBpog emidvong: (stiff TR-BDF2)
Méyioto Bripa: 6*10° ZyeTIkn avoyn: 1*107®
EAdyioto fpo auto Amolvn avoyn: auto

R [TAN00¢ dradoyikdv

Apyiko fpa: auto gMdyroTov fnudtov: !
MébBodog emavekkiviong:  Fast Emvtng pebodov Jacobian:  auto
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Speed (km/h)

A

17
120
1
100
Operation number
9
0 —
T
60
50 T
w0
0 T
20
20 =
10 2
i 21
0 T T T [ T T T -
0 50 100 150 200 250 300 350 400
Time (s)
i Duration of each Cumulative
WN::HI;_‘ Operation Phuse Au;l\.e:‘zl;mn {im Operation Phase ll{l:';? Gear to be used in the case of 2 manual gerbox
() () g
1 Idling 1 20 20 20 K1 (*
2 Acceleration 0,83 0-15 5 25 1
3 Gear change 2 27
4 Acceleration 0.62 15-35 9 36 2
5 Gear change 2 2 41 38
6 Acceleration 0,52 35-30 g 46 3
7 Gear change 2 48
& Acceleration 0,43 50-70 13 61 4
9 Steady speed 3 70 50 50 111 5
10 Deceleration 4 0,69 T0-50 8 & 119 455 +4s4
11 Steady speed 5 50 69 69 188 4
12 Acceleration 6 0,43 50-70 13 13 201 4
13 Steady speed 7 70 30 50 251 5
14 Acceleration & 0,24 T70-100 35 35 286 5
15 Steady speed 9 100 30 30 ile 5(**)
16 Acceleration 10 0,28 100-120 0 20 336 5(*¥*)
17 Steady speed 1 120 10 20 M6 5(*%)
18 Deceleration £0.69 120-80 16 362 5(*%)
19 Deceleration 12 -1.04 80-50 8 14 370 5(**)
20 Deceleration, B ’
clutch disengaged -1,39 50-0 10 380 Ks(*)
21 Idle 13 20 20 400 PM (*)
(*) PM = gearbox in neutral, clutch engaged
First or fifth gear engaged, cluch disengped.
(**) Additional gears can be used ling to f lati if the wehicle is equipped with a transmission with more than five pears.

Tyqpoe 6.1. Tomkd wPoeik TaydTNTOC OYNUOTOS Yoo €KTOC TWOANG Kivnor, Om®G avTtd

wpocdopileton kot avarvetar otnv Odnyia 70/220/EEC 1ov Evponaikod Zvppoviiov. [61]

6.2 Amotehéopata

Ta amoteAéouoTo TG TPOGoUOimaNg divovTol Ypaeikd ota oynuata 6.2 £mg Kot 6.8.
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Typa 6.2. Awypaupoto Yevikov petafAntov: 0éon tevidd ykallov/tédng, mpokdntovca Tyt Te oY LoTog, afpolotikn dovubeico amdotaon.
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6.3 yohaopog
H mpocopoimon emituyydvel vo TopOLGLAGEL TOVG dAPOPOLE TPOTOLS AELTOVPYING
TOV LPPOKOY KATH TNV OApKEWD €VOG TANPOVG KVKAOL Kivnong: emTdyvvern, mopeid,

emPpaduvon pe kol ympic avTioToryn POPTIcT TOV GCLGCMOPEVTMV.

Yovortika Aowdv, 1o oynua Eekva and otdon (t = 0s) kot gtdver oto 70 km/h og
xp6vo 41 s (t = 41s) ko dwnpet v TodTTA VT Yo To emopeva 50 S 6mov Kot apyilel va
emPpadvvet (t = 91s). Ze xpovo 8 s (t =99 s), n TaydTa et pewwbdei ota 50 km/h 6mov Ko
v dtatnpel yua ypoviko ddotnpa 69 s, oto téhog tov omoiov (t = 168 s) apyiler Al v
emtdyvvon. H emrdyvvon dapkel 12 s, kot to oynua av&avet v toydtntd tov (t = 180s) o€
nepinov 70 km/h. T'a ta emdpeva 51 s Kwveiton pe otabepn ToydTnTa Yoo vo emToybvel Kot
éA otov ypdvo (t = 231s) dote va avénoet v Tayvtd tov og 100 km/h péca og dtdotnpa
35 s (t = 266s). Apob mapapeivel oe avtn Vv tayvTNTa Yio 31 s, emroydvel (t = 297s) émg
v tovTa Tov 114 km/h mov v emtvyydver oto ypdvo (t = 316 s). Evtdg tov emopévav
20 s, n ToumTo ghattdveror Pabuiaio oto 110 km/h, evd oto xpovo (t = 336 s) apyilet
emPpaduvon Tov oYNUOTOC BcTE oto YPovo (t = 360 s) To Oynuo vo €xel oYEdOV

axtvnTomomn0et.

Or dupopec @doelc kivinong Tov oyNUaTog mapovcstdlovial O01e£0dKOTEPH OTO

[Tivako 6.2, evéd avadvTikd, £(OVUE Yo TNV KAOe Ao Kiviomng Tov oyqUaTog:

Do 1

Me otabepny 0éon tov mevidh ykoaliov, to Oynua apyiler va emtoydvel. Omwg
eaivetol oto oynua 6.4, Yo ta TpdTa 23,58, TO OYNUO KIVEITOL OTOKAEIGTIKG UE TNV YPNoN
TOV GVGCMOPELTOV (MAEKTPIKN AEITOVPYiN) KOODC 0TV HoviELomoinon TpofAémetal OTL 0TV

1N amottovpevn 1006 etvat pikpotepn and 12kW ) kivnon Ba etvorl anokAeloTikd NAEKTPIKN.

Xtov xpovo Opmg tev 23,55 kol péypl To TEAOG TEPITOL NG Pdorg PAEmovue OTL
éyovpe katl v TowTOYXpovn Asttovpyio g MEK (vppdikry Aettovpyia). Xto oynuo 6.8a
oatvetor eEAAAOD M TTMOGN TAGNG TOV GUCCOPEVTMOV AIY® TNG OTOPPOPNONG EVEPYELNG OO
avtovg. Evd 6umg 610 oynpa 6.5y n anaitnon ywo cuvelspopd and tnv MEK mapovcialetan
o€ mepimov 10 émg 20kW, avt Eexvd, av&avel Tic otpodég T1g (o). 6.6B) oAhd dovAevel VIO
undevikd @optio (oy. 6.6y) KoBDG 01 GCLCCMOPELTEG EXOLV AKOUO OPKETH EVEPYELD YOl VO
KaAOvYouv TV amaitnon oybog. 'Hon oto 1éhog TC @Aong M KOTAoTAoT (OPTIoNG TOV

CLGOMPEVTOV €xel KatéADEL 6T emimedo Tov 70% (o). 6.8Y).
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Déon 2

IIpokewévou va emrevyBel n otabepn taydTa TOL OYNUATOC, 1 Béon TOL TEVTAA
ykalob dwnpeiton mepimov oto 0,1 dote va kaAveBovv ot d1dpopes andAEIEG EVEPYELNG
(Tp1Péc, KAT). e OAN TNV S1ApKELX TNG PAGTG TO OO KIWVEITOL OTOKAEIGTIKA NAEKTPIKE, EVAD

G710 TEAOG TNG, 1] KATACTOOT] POPTIONG TMV GLGCOPEVTOV £xel KatéABel oto eminedo tov 60%

(oy. 6.8).

Dion 3

H 0éon tov mevidh yivetar apvntikh, OmAadn epoapudletor médNorm, OCTE v
emPpadvviel to Ooynuo. Edd mAéov éxovpe Aertovpyion avaKTNomG EVEPYEWNG, Kol Ol
nAekTpokvynTHPES dovAevOLY avtiotpopa (G YEVWATPLES), KATL TO OTOl0 QaiveTal Kol 6TO
oynua 6.5, 6TOV 0 GVGGMPELTIG ATOPPOPA EVEPYELX LE TNV TAGT TOV va gival peyoAivtepn
NG OVOUAGTIKNG TOL (o). 6.80). Kabdin tnv didpkelo g eaong, 1 KaTAoTUCT POPTIONS TOV

ovoowpevth otafeponoteitan oto 60% (oy. 6.8Y) Le pkpn Tdon avénong.

Daon 4

Ed® amattodvion mwélr cuvOnkeg otabepng toyvtntog, pe v 0éom tov mEVIAA
ykalod va dwutnpeitar eAapmg Thved amd 1o 0 Ko To Oynupo vo KIVElTol moKAEIGTIKA
NAEKTPIKA. XT0 TEAOG TNG PAGNC, 1] KATAGTAGT POPTIONG TOV GUGCMPELTAV EYEL KOTEADEL GTO

eninedo tov 58% (oy. 6.8Y).

Pdon 5

Apyifovtog 1 @aoT ot OOV ATUITEITOL ENLTAYVVOT TOL OYLOTOG, TOPATIPOVLE OTL
ekkvel Tavtoypova kot 1 MEK, pe cuvénela va éxovpe vppiotkn Aettovpyia (oy. 6.4) Kobmg
N ozmaitnon woyvog sivor peyodvtepn tov 12kW. Oviog oto oyqua 6.5y n omoitmon yo
ouveloeopd amd v MEK mapovcialetan o mepimov 18 g 20kW, odAAd ovth 0vGLOOTIKG
Eexwva, avéavel Tig otpoeég Tig (o). 6.6B) aAld dovAevel vd undevikd goptio (oy. 6.6y)
KaOdC Kot TAA Ol GVOCWOPEVTEG UTOPOVV Vo, KaAdyouv tnv amoitnon. ‘Hon oto téhog g

QACNC M KOTAGTACT QOPTIONG TOV GLCCOPEVTOV £XEl KatéADel mAéov oTo emimedo tov 50%

(oy. 6.8Y).

Ddon 6

Ed® amartovvion méAr cuvOnkeg otabepng toyvtntog, pe v 0éom tov TEVIAA
ykallo0 vo dutnpeitanl eAa@p®g Tave amd 1o 0 Kot To Oynuo Vo KIVEITol ommoKAEIoTIKG
NAEKTPIKA. XT0 YpOVO OU®G t=215s, 1 KATACTOCT POPTIONG TOV GVLECWOPELTOV ayyilel To 40%
(oy. 6.8y) mov gival KoL TO KATOOAL Yo TV €XAvVAPOPTIcT Tovg. [ va yivel avtd amorteiton

pomn a6 v MEK (o). 6.5y) mpokeipévou va odnynoet tnv yevvitpio. H MEK exkvel kot
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TAEOV £YOVLE OVGLAGTIKT LPPLOKY Acttovpyia (o). 6.6) LE TIG OTPOPES TIG VO ALEAVOVTAL OTIC
3000rpm, 1 pomn ota. 120Nm kot 1 KoTovOA®GN Kavoipov ota 2,5gt/s e amoTéAeso TV

évapén tov eknoundv CO, kot SO, (oy. 6.7).

To "d6vtl" mov epgpavifetar oto ypdvo t=217s dev eivor timote GAAo oamd TNV
VOTEPNOT TOL cvoTNUATOS HEXPL va. ekkKiviioel 1 MEK kot va mapéyel v amattovpevn 1oy
oTNV YEVWITPLO. (Yol TNV QOPTIOT] TV GLGCOPELTMV) KOl GTOV MAEKTpOKWVNTAPA (Yoo TNV
dwtpnon g otabepng tayvrag). H MEK axkolovfel tv omaitnon oe oy0 (oy. 6.5y)
UEG® TOV EAEYYOL TOV YKALI0D TNG OV EMOPE GTIC GTPOPEG TNG. XTO oynua 6.8p paivetor 6T
N yYevnIplo mopExel pedua (Gpa Kol 16Y0) GTOVG GUGGMPELTEG OTO GKPO TV OTOIMV
av&AveTal 1 Taon Gve TS OVOUOTIKNG TNG TIUNG (o). 6.80) pe amotéleoua TV @OPTIGT TOVG
(oy. 6.8Y). 10 TEAOC TS (PAOTG, N KOTAGTACGN POPTIGNG TOV CLGCMPEVTMV £XEL aVELDEL GTO

eminedo Tov 45% (oy. 6.8Y).

Doy 7

H ¢@don avt amoutel v emitdyvuvon Tov oXLOTOC Kol KOTO GUVERELD aOENCT TG
mapexOuevng pomng (oyx. 6.50 kot 6.5y). H vPpdwn Aertovpyia cuveyiletar kor 1 MEK éyet
mePiooELn 16YV0G Y10 VO GUVEYIGEL VO KAADTTEL TOGO TNV EMMAEOV Omaitnon oe amevbsiog
LUNYOVIKY] POTY| GTOV TAOVNTIKO pNYOVICUO Yo TNV ETLTAYLVGT TOV OYNUATOS OGO KOl TNV
TEPIGTPOPT] TNG YEVVITPLOG YLOL TNV QOPTIOT] TOV GLUGCOPEVTMV. XTO TEAOG TNG GACNG, 1M

KATAGTAGT POPTIONG TV CLGCWPELTMV ExEl avEADEL 6TO emimedo Tov 58% (o). 6.8Y).

Pion 8

Ed® amoatteiton dwatrpnon otabepnc toydtnrag. H amaitnon unyovikng pomg amod
v MEK &ivon peiopuévn aArd otabepn (oy. 6.5y) evd 1 MEK cuveyilel va mepiotpépel v
yvevwntpwa (oy. 6.5B) mpoxeévon va, anénbei 1 OPTIGN GTOVE GLGGMPEVTEG TOV GTO TEAOG

™G aong £xel tdoet mepimov oto 64% (oy. 6.8Y).

Déon 9

v évapén g eaonc, o 0dNYOGg omaLTEL TOYEIR ETTAYLVGT TOV OYNLOTOC (LEYIOTN
0éon mevtaA ykaliov, ico pe 1), 0nwg @aivetar oto oyfua 6.20. Me dedopuévn v Non
KEKTNUEVN TOOTNTO, TOL OYNLOTOG OVTO GUVETAYETOL [0 ETITAEOV OTALTNON POTNG 1 OTtoial
Om®¢ QaiveTon Kol oto oynua 6.3 dev pnopet va kavoron el mAnpws. H MEK cuveyiler va
Aertovpyel Kot 6to oyfua 6.5y eaivetal 1 pomn avaeopag mov aroteitot amd avty. H MEK
A éov pocappoletarl ota véa dedopéva anEavovTag TNV Agttovpyia Tng 6T UEYIGTN TN, 1
omoio Opmg dev glvar ko TaAL apketr. 'Etol, o oynua emtoyvvetol pev, oAld dev pUmopel va

mdoet Tov 610)0 TV 120km/h gvtdc tv 20s Tov mpoPAémel To Tumiko TPOoPiA Toy v TN TG (0.
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6.1). Avti avtov, 1 toxd™MTa TOL GTO0 TEAOC NG Qdomng givar 114 km/h kot t0 emimedo
0optiong TV cvecPeLT®V 610 70% (oy. 6.8y). v @don avt) mopatnpeitol Kot TO
HEYIOTO NG KatavdAmong Kavoipov, ion pe 3,5gr/s (oy. 6.70), pe puokd gnaxdAovbdo v

peytotonoinon tov pupod exmopnrig CO, kot SO;.

Paon 10

Ao TV @doT avTh £YOVUE Lo TPOOSEVTIKY HEiwomn TG Béong Tov mevTdd ykallov,
wpokeévour va dwtnpnbei n otabepn tayvnta. H MEK ovveyiler va Aettovpyei
TEPIOTPEPOVTAG TNV YEVVITPLO 1) OTTOi0. OPTILEL TOVG GLCCWPEVTEG, 1) KOTAGTAGT (POPTIONG

TV onoimv ayyilel to 78% o10 Téh0g ™G aong (o). 6.8Y).

Daon 11

v teMKn @dorn Tov TpoPid amorteiton 1 TANPNG EMPPAGVVON TOL OYNUATOS UE
okomd TV axwvnronoinon tov. Edm, tAéov n amartovpevn pomn eivor apvntikn (oy. 6.3). H
MEK mavel va Agttovpyel Kot TO OYNUO OVOKTE EVEPYELD OO TOLG MAEKTPOKLVNTHPES Ol
010101 AELTOVPYOVY MG YEVVITPLESG Y10l VO TOPAYOVY TNV Omottovpevn ovOietapevn pomn. H
avaktnOsica avtn gvépyela S10YETEVETAL GTOVG GLGCMPEVTEG TOV GTO TELOG TNG PACTG EXOLV
OVOKTNOEL KOl TANPOS TV apykn Tous eoption oto 80% (oy. 6.8y). Amd v otyun mov
mavel va Aettovpyel 1 MEK, éyovpe amoxlelotiky mAektpikr] Asitovpyio pe pndeviky
KATOVAA®ON KOLGipov Kor exmounés aepiov. H taydtnra mepiotpoers mg MEK dev

undeviletal apéoms, onmg eivar eEdAov avapevopevo (oy. 6.6p3).

Qg yevikn €KOVA, TPOKOTTEL OTL 1] TPOCOUOIMOT] AEITOVPYIONG KOl T®V EKTEUTOUEVOV
POTT®OV €VOG LPPLOKOD OYNUATOS EVOL EPIKTA UE TO TEMKO eMTEVYOEV TPOPIA TOhTNTAG VO

tavtiletor o€ peydlo fabud pe avtod tov oynuatog 6.1.

Qo61660, TO YEYOVOG OTL ¢ €i0000¢ TOV HOVTELOL gival 1 Béom Tov evtdA yKallon
EMPEPEL oL SVOKOAID otV emiTELEN €VOC GUYKEKPIUEVOL TPOPIA TayvTNTOoC KAODC
ATOITOOVTOL TOAAATAEG KO YPOVOPOPEG SOKLUES V1oL TOV PEATIGTO TPOGIIOPIoUO EKEIVOV TV
Cevydv €16000v (ypovikn otiyun], 0éon mevidh ykaliov) mov Oo £xovv MG AmOTEAEGLO TO

emOLUNTO TPOPIA.

Ocov 0@opd o010 OTMOTEAEGUATO TNG TPOCOUOIMONG, TOPATNPEITAL M0, UIKPT
VIEPEKTIUNOT TNG KATAVAA®MONG Kavsipov g tééng tov 18,5%, 6mov 1 vwoAoyicbeioa amd
v Tpocopoioon ayyiCel ta 6,4 1/100 km oe oyéon pe TIG ONUOGIEVUEVEG AVOPOPES Y1o!
petpnOeica kotovdimon ion pe 5,4 11100 km [62]. Qot660, 01 SNUOCIEVUEVES AVOPOPES Y10

TNV KOTOVOA®ON Kovoipov dev mpocdiopilovv ovTe T0 aKoAovBovpevo TPoeih ToybTNTAGg

84



0UTE KOl TNV OPYIKN KATAGTACT] POPTIONG TOV GVCCOPELTAV TPV TNV EVOPEN EKTEALECT|C TOV
Tpoeik, TN mov pmopel vo PETAPAAAEL ONUOVIIKA TNV KOTOVOA®GN KOLGIHOL KoOMG
emnpedlel 10 mocootd TOL YpOvov Aettovpyiog g MEK. Katd cvvémewn, 1o avotépom
dvvavtal vo S1KOOAOYNGOLY €V HEPEL TV TOPATNPOVLEVT amOKAoN KaBdS Kat ot d00 ovTéEg

TOPAUETPOL EMOPOVV GE SNUAVTIKO BaBud oty TEAKN LEGT KATAVAAMGT| KOVGIOL.

Emiong, Ba mpémer va avoeepbel 0TL yio TV TPOGOUoimon ¥PNCIUOTOONKE MG
oVVTEAEDTNG OAKN G amddoomg T MEK 1 Biproypapikn tiun tov 0,39 kabdg nrav dyveoot
N mpaypotiky T, H tuq ovtq emnpedlel oe onuoviikd Pabud 1060 v vroloyilopevn
KATOVAA®GON Kooiuov (apov KOADTEPOG GUVIEAEGTNG OMOS00TG GUVETAYETOL ALYOTEPO
ATOITOVEVO KOVGIUO Y10 TIG 101e¢ EmMdO0EL]) 660 kot Tig ekmounég. EEGAlov, oty pdén, M
oTypaio. mopoyn kavoipov oty MEK mpocdiopiletar cuveymg amd 10 chHotuo AEYYOV
ekmounv (asOntpog A, EAeYX0C AOYOL 0EPO-KOVGILOV) TOL OYAKOATOG TO 0Toi0 OU®G dEV
€xel evo®UUTOOEl TNV TOPOVCH POVTEAOTOINGT OTOL 1 TOPOYN KOVGiIHoL TpocdiopileTal

éupeca amd TV 1oyD.

Avrtiotoyn sivor kon m outoAdynon yu v vrepektipnon tov ekmounmv CO; Ko
SO, kabBng eivor dpeco avdioyeg g katavdiwong kavoipov. Evdewktikd, yio 10 CO,
vrmoloyioOnkav exkmopnéc 148,8 gr/km pe tig dnpooiedoeg vo avaeipovy ta 120 gr/km
(amoxhon 24%) evod yo to SO, ot avtiotoyeg tpég eivar 0,095 gr/km o 0,085 gr/km
(amdxiion 11,8%). H dwwpopeticn Tipr| tng andkiiong petasd tov eknopundv CO, kat SO,
OPEILETOL COPDOG OTNV EANPPDG SLPOPETIKN GTOLYELNKT] GUVHEST TOL KOVGIUOV TOV Pmopel

Vo ypnooroindnke Katd TG EpYOSTACIOKEG LETPTOELS.

SOUTEPAGUOTIKG OUMC, UTOPOVUE VO, ova@EPOVUE OTL 1 TapoHGO HOVIEAOTOINGN
amOTELEL £VO TPAOTO EMTVYNUEVO PO TPOG TOV AKPLPT VTOAOYIGTIKO TPOGIOPIGUO TOGO TNG
KATOVAA®GNC KOVGIOV 0G0 KOl TOV EKTOUTMV POTOV €VOC VEPLOIKOD OYAUOTOC KATE TV

SLaPKELN EKTEAEONC EVOC TPOSIYEYYPOUUEVOD TPOPIA TAYXVTNTOGC.
MeALovTik] emEKTACT TNG TOPOVGOC SIMA®UOTIKNG B0 umopodce Vo OmOTEAECEL N

UOVTEAOTTOINGOT TOV GUGTHUOTOC EAEYYOV EKTTOUTMV TOV €V AOY® OYNUATOG GE GUVOVAGHO E

TOV aKPIPEGTEPO TPOGOIOPIGUO TOV GUVTELESTN OMKNC amddoonc g MEK.
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Mivaxag 6.2. ApOuntikd ototyeio TUNUATOV Kivong Tov vpidtkod oxnuatog Kot Tev ovtiotoywv exknopnov CO, kot SO,.

Tuqpa Kivnon Xpovog (s) Taybdtnre (km/h) Emvréy. (m/s®) Anootaon (km) Kotavaloon (gr.) Exnopri CO, (gr.) Exropmi SO; (gr.)

An6 'Eog At Ané 'Eog AU Tpunp.  AOpowst. Tpnp.  A6powst. Tunp.  AOporor. Tunpn.  AOpowor.
1 Emutay. 0 41 41 0 70 70 0,47 0,454 0,454 0,0 0,0 0,0 0,0 0,000 0,000
2 Stafepn 41 91 50 70 70 0 0,00 0,972 1,426 0,0 0,0 0,0 0,0 0,000 0,000
3 EmBposd. 91 99 8 70 50 -20 -0,69 0,134 1,560 0,0 0,0 0,0 0,0 0,000 0,000
4 Ztabepn 99 168 69 50 50 0 0,00 0,955 2,515 0,0 0,0 0,0 0,0 0,000 0,000
5 Emoy. 168 180 12 50 70 20 0,46 0,199 2,714 0,0 0,0 0,0 0,0 0,000 0,000
6 Stafepn 180 231 51 70 70 0 0,00 0,981 3,695 28,2 28,2 88,2 88,2 0,056 0,056
7 Emoy. 231 266 35 70 100 30 0,24 0,848 4,543 95,8 124,1 299,3 3875 0,190 0,246
8 Z1abepn 266 297 31 100 100 0 0,00 0,854 5,397 81,9 206,0 255,9 643,4 0,163 0,409
9 Emutay. 297 316 19 100 114 14 0,20 0,571 5,968 65,3 2713 203,9 847,3 0,130 0,539
10 Z1abepn 316 336 20 114 110 -4 -0,06 0,627 6,595 60,2 3315 187,9 1035,2 0,120 0,658
11 EmBpad. 336 360 24 110 0 -110 -1,27 0,366 6,961 0,2 331,6 0,5 1035,7 0,000 0,659

YYNOAIKA ANHI'MENA = 4763,7 gr/100km 148,8 gr/km 0,095 gr/km
6,4 It/100km™>

*Qc péon morvémyra Peviivic 9SRON OewpriBnicay ta T44,0 kgim3
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Kepararo

v

YVUTEPAOCNATO,

To onuepvd GOLOTNUA 0JIKAOV UETOPOPDV OV Eivol PLdcIo KOOMG KAUTOVAADVEL
0PUKTA KOOGIO LE TETEPOUCUEVO OTODEUTA, EVED GE GUVOVAGUO LE TNV avEAVOUEVN ¥PNoT
TOV 00KAV OYNUATOV, OTOTEAODV avopeofitnto €évov omd TOVG MO GNUNVTIKOVG
TOPAYOVTEG TTPOG TNV EMITEVEN TOL TAYKOGUIOL GTOYOL Y10, LEIDOT) TOV GYETIKMV LLE EVEPYELL

EKTTOUTDV.

Ta vPpOKd oynuate o UTopoVCAV VO, TPOTOGTATHCOVY GE UL0 TETOLN TPOCTADELL
YL TNV HEIOTN TNG AOTIKNG PUTOVOTG KAl TV aepiov tov Bepuoknmiov pe v mpodmdOeon
va v100enBobv avdAioyeg ToATUKES Yia TNV gvupeia 61A300T Kot ¥p1oN TOVS, TOGO og eBVIKO
000 Kol 6€ TaykOGUo eninedo. [ v Tpoceyr| dekaetio de, Ta VPPLOIKA OYNLOTO OTOTEAOVY
{omg Kot ToV TAEOV TPOKTIKO KOl AUECH EPAPUOGIUO TPOTO LE TOV 0moio ol mePPaiiovikol
KOl EVEPYELKOT GTOYOL GTOV TOUEN TOV UETAPOPAOV UTOPOLV Vo emTeL)BoOV, aKpIdg nedn
TOL OYNUOTO OVTO UTOPOLV VO AELTOLPYNGOLV KOl HE EVOAALOKTIKA KOOGLUO, OT®G TO

Brokavoipa Kot 10 pLoIKS aéPLo.

Y10 mAaiclo TG mopodoag epyaciag, emyspnnke wor voloyloTiky emPePaionon
TOV EVEPYEWKOD Kol TEPPAAAOVTIKOD TAEOVEKTNLOTOC 7OV TOPOVGLAloVY T, LPPLOKE
oyuota. ‘Etol, emitebybnke pio Pektioon tov MoN LIAPYOVIOC UOVTEAOL TPOGOUOIMONG
Aertovpyiog Tov vBpdkod oyxnuatog Toyota Prius 2003 oto Aoyioukd Matlab, pe andtepo
GTOY0 TOV VTOAOYIGUO TNG UEGTC KATOVAAMGNC KAVGILOV Kot TV ekmoundv oepiov CO, kat

SO; and v Mnyoav Ecoteptknig Kavong tov yio mpodiayeypaptévo Tpo@ii taydTntog.

To TpomomoOMUéEVO LOVTEAD TPOGOLOPIGE EMITVYDC TNV KATAVAAMGT] KAVGILOL KO TIG
EKTOUTEG agpimv Tov VPPWIKOD oynuatoc. H pikpn vrepektipnorn mov moapatnpndnke ota
peYEOM awtd amodideton T6c0 oty un VIaPEN GLYKPICIH®V dedopévev (TTPOQIA TaybTNTaS,
apYIK|] KOTAGTAON @OPTIONG GUGGMPELTAOV) OGO KOl GTNV U1 YVOOT TPOYUOTIK®V

TapapéTpov (cuvieleotc oAkng anddoong MEK, ototyetokn civleon kavoipov Peviivng).
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H mpocopoimon anédeie 10 capég TAEOVEKTNLO TTOL £X0VV TO. VEPLOKE ovToKiviTa
Evavtl TOV  CLUPOTIKOV  OVOQOPIKE HE TIG EVEPYEWNKEG TOVG ONOUTNOES KOl TIG
neplPariloviikéc tovg emmtdoelg. H péon xotaviiowon kavoipov evog  vppiducon
emPefordveror Ot etvar mOAD younAdtepn omd avTh €vOG GLUPOTIKOD OYNUOTOS LE
amoxielotikn yprion MEK o6mov pmopet va ayyi&et kou ta 9 1t/100km. EmmAéov, ol ekmoumég
agpiov CO, kot SO, gpepavifovtar va givar ToAd younAdtepeg omd TIC ovtioToreg €vOG
ouppatikov pe peimon g taéng émg kot 40%, kabioT®@VTOG TEAMKE TO LEPLOIKE OYLOTO [LoL
EMMPEAT EVOAAAKTIKT TOGO Yo TNV €£0IKOVOUNGOT) EVEPYELNG KAl PUGIKMOV TOP®YV OGO KOl Y10l
TNV QVTILETOTION TOV TEPIPAALOVTIKDV ETMTTOCEMY TOV GYETILOVTOL LE TIC 0OTKEG UETUPOPES

GTOV GUYYPOVO 0.0TIKO 16TO.

210 TAaiclo PEANOVTIKNAG EMEKTAONG TNG TOPOVCAS OSIMAMUOTIKNG, TPOTEIVETAL M
nepotépm Peltioon tov povrédov Aesttovpyiog g MEK pe tnv povielomoinomn tov
GUOTHIOTOG EAEYYOV EKTOUTMV TOV €V AOY® OYNLOTOC, Yo TOV aKPPECTEPO TPOGIIOPIGUO

NG TPOYHOTIKNG GTIYUIOH0G TopOoYNG KAVGIHOV.
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