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IIPOAOfOT

H pe),6q aunl nou ernovr'1Or1rr oro, n),o.iora rrov pcOrlporcov M.E.K I rar il rou

Ttrrtlpotoq Mqlavoloyiag qq EXOAHI TE>(NOAO|IKQN E@APMO|QN, 6Xer orcon6 rqv

napofi1 nporoOqprwcov teXvol"olrrdrv yvriroerov Tro rqv uno8oprl Kor rn )erroupyic, rrrtv

orlyXpovtov o-uorqpd,tov rov cutorwrltcov, TroD tp6pouv Kor rn v6o crvtrppunuwrrrl

reXvo),oyio rou neprBd),)"owoq.

H Bdoq ylCI, rqv Trpoypo,roTroirloq tr1g pel"6tr1_c rpcv ro epycorrlplo rov M.E.K I rcur II,

6nou, a<pev6q pe rq 8rc[oycti^yq rdnorov TrerpoponKcbv petpqorov Ku,r cqet6pou l-is rqv

nopoxn n1q n).ouorag ptB),roypo,tpioq, otdOqre Euvatrl 11 o)"or)"qpoon rng pe)"6qg.

H onou6u,r6rita tou 06potog eivut t6rorc nou rii0qoe rq o,urolflvnroBroprilavieq oq

6arudvr1 o),oevs Kot preyo),rlrepcov rcov8u)"icrrv ylo rqv e(6lriq 6l.r-ov rorv ezcrp6pouq

ouotqpd,tcrlv, cbote vo eivst 8uvcrrl q Trpoyl.lcronoiricrl tcrlv o).osvo Ko,r auorlp6repcrtv

npo8royporprirv erne;ln6pavcr;v prjzcrtv nou 06rsr 11 Eupcoro'ircr1'Evcooq.

A(i(et vo onptloOei 6tr orqv epTooia currl 6ev zepr6lovror;.r6vo reXvo),oyteq q

ouorrlpota to onoic egap;r6(ovro,t oro, autorivqta pe cnorc),eronr6 oron6 rq peiroorl tcov

ercnetrrnopwcov pfnrov, o),)"d eietd(ovto.r 6i"G ro, errp6poug ouorqpora ra onota pe qv

e(6),r|rl roug ouppd)"}"ouv oq 6qproupyia ev6q rcaOap6tepou reprBd,),)"ovroq.

To u),rrc6 yro rr orivrc(q tqg pe)"6qq a.urr1q, ercr6q an6 ro epyaoulpto rrov M.E.K I

rcct II, avo(r1rrl0qKt Kot oq BtB).to0r1rq rou T.E.I. Iepprbv rclOcitg etiorlg Ko1 or 8rdqopeg

rorooeii6eg.

T6)'oq euXaptotoripe 0eppd roug €rolyqt6q qq epyooicq Ap. Mr1}"toro ferilpyro ror

frceiBcvi8q ldppa, 6Xr p6vo Tto tnv npopq0era oe BtB),roypo<pta, o),),d rcar rqv notrr5lpq

BoqOerd roug, lotpig ttlv ozroiu 0c rltcv a66vca1 11 oiorl,r1pcrron rng o'uyKsKprFsvrig pe)"6tr1g.
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KEOAAAIO 1

PYNAN'H TOY IIEPIBAAAONTOI KAI TA
AYTOKNHTA

1,1. E|ZAFoTH
H errBdpuvoq rnq orp6oqarpog pe eva n)"r10o9 rolrrrilv Kot KopKlvoy6vcrrv lqptrcrbv

ouorcbv eivor ro riptqpc trlq proprlXavrrlg avdnrufqg Ko,t rou tp6nou (rDllg qq oriyXpovlq

rcorvovio,g. H ariroo<pctprrq puravol rov preya),orv aorrrccilv rwrprov anotaL€i roOrlpeprvr'1

epnerpia rcov rcrroirccrlv rouq oe noi,l"6q ovo,nruyp6vsq Kor cvcraruoo6psvsg X6peg. Eivar pru.

ouvq0rop6vq err6va fioD Troporrlpeitat rupicoq oe conr6g rcor Bropqlovtr6q neptol6g tng

X6poq poq Kor t8irog orrlv neprop'1 qq A0rlvag, rlv tel"eutCI,ia 8ercoetia.

To povo(ei8ro tou dv0puro (CO), ro o(ei6ra rou o(cirroD 0{O*), ro 6ro(ei6ro ro1)

0eiou (SOz), or drcuoror u8poyovdv0pcrceg (HC), n rd,nvo, ro, 8rdqopc CI,lopoupsvo

oropati8rc tov Bap6rrrv petd.),icrrv KCrr pra oerpd crn6 d),).eq opyavrrdq q av6pycveq ro(x6g

ouoieg ruror)"ri(ouv rco,Or1pepwd rrlv crp6orpotpo, punctvovrog ro neprBdl"l,ov pe dpreoeg r'1

prc rcponpo0eops g apvrl rrr6g enrntciroarq oqv uyeic tcrlv avO pcbncov.

Ie avti0eorl pe 6tr irroreria;.re ru)"rd,, or1pepc 61et aro6etl0ei 6n to outorcivnro pe rqv

ernopnrl rov rcauocepicrrv crnotelei p1o aTco r1g Bcrorrc6tepeq rqy6g pr5zavoqq rqq

arp6ogarpoq rcrlv oorrrcbv rupicog t(svrpov. Or nl"6ov yvcrrotoi rar enrrciv8uvor pfnor nou

ercz6prcovrcr p€ ro rcruoa6pto rov o,uroKrvr'1tcov eivar: rc o(ei6ro rou c(rbrou QllO*), or

drouotor u6poyovdv0porceq (HC), ro povo(ei8io tou dvOparcc (CO), ro o(ei6ro rou potrriB8ou

(PO.), n xdrva Kot ro 6ro(ei6to rou 0eiou (SO:). Ot nopazrdvrrl prlnot ovopd(ovrar

nporoywsiq rcr 61ouv ooBap6g enrntcitoerq orqv cv0pcilnlrl uyeiu.

El' ioou B),aBep6g entntriroerq 61ouv Kor or 8eutepoyweiq punor or onoior nporr5nrouv

aro rtg goro1tlprKrlg ovtt8pd,oetq rcov nporroywrilv puncov Fs rTlv r1),torcr1 arcrrvopo},ia. To

npol6vta ourrirv rr,lv avtr8pdoeov o'upBd),),ouv orq 8qproupyia 6(ovtoq (O3) orc lapq)"d

otpritprota tr1g atp6o<potpoq, pe cnor6)"so'po rqv epgdvrorl roo goro1nprrcori v6<poug. Mra

eKrtropsvn rcar l"eztopepqq 6peuvct Ttou 6yrve otrg H.|I.A. Tro rqv or-rpBo),r'1 rrrlv auronvqrrov

oclv ywrr6tepq pr5nclvol rqq otp6o<porpcg 66otoe tc efrlg onote)."6oporc:



llivaxa-c 1: H oupBo),r1 rcov nbne Booircdrv nrlydtv ornv orpoogcnprrrl prlnavori [113]

thyrl pfaavoqq Ptnuvtf,c oh

CO NOx HC Soz Ar<opo6pevc
ocopat[6ra

!rlvo).o

Aotoxivqta
Bropqlavfeg
Epyootdorc aapayroyrlq
ev€pyerog
Kevtprxfg Oeppdvoerq

Karion crzoooruudtrov

91,6
2,7
1 ,4

2,7

1 A
l . T

15,3
.T.J

' 7 6

7.6

63
2 l
5

5

5

3,8
34,4
46,5

1 1 5

3,9

R 1" , -
50,0
) 5 0

8,3

8,3

60,5
16,2
14,0

5 ,6

? 5

Ta crnote)"6opotc ptcg u,wiororXqq 6peuvog Trou Trpoyporofiorrl0qre orlv reproXn qg

A0t'rr.'ac 6i6owar orov nivarccr 2.

llfvaxcq 2: Iuyrprnrc6q nivorag tcov et4orov affopTrrilv p6norv, ps ro Trooootd ouprpretopq
orrlv prl:ravon qg A0rlvcg [ 13]

tlqyrl priravorlg Puruvreq o%

CO NOx Karv6c HC
Auroxivqta
(Bev'(rvoxtvqta)
(DTESEL)
Broprllcvia.
Kwtprrcrl 06ppcvor1

76
35
A 1T I

20
A
T

100
98
2

64
A

60
20
I6

79
73
5 qr  r r

2 l

Ta anots)"6opcto. autrilv rov epeuvrirv 8ivouv rqv npcypanrcq 8rdotcoq qq

ouppetolrlg roD ouroKrvrltou oq pr5navorl qg atp6ogorpCI.S Kor Korcrppinrouv tov ;.niOo tcov

rpoqyoripwrrlv 8eroerrd)v riou r]Oe)"e anorc].eronrd og rr5pra, Trqyq p6),uvoqg rnq

atp6oqo,rpoq tr1 proprl yavia.

1,2. EMNTNEEIE TNN PYNAN ETON ANOPNMNO OPTANIZMO

. Movo€e[Oro rov rivOpaxa (CO)
Eivar a6pro rpoi6v ure)"or]g rca6or1g xlipiq ooFll, xpd)po rcor yerloq. An6 plptrqq

dnoyqg ncrpouord,(er neptnou 250 qop6q peyo),rirepq ouyyfvero,, an6 6rr ro o(uy6vo, p€ rnv

otpoo<parpivl'l rou oiparog. Katd o-uv6nerc 8eoperSet rccr u8pavozro€i rnv orpoo'qorprvq

nporaicitvtcrq B)'dBeq oro vtDptK6 o'uorqpo KCrr orrlv rcp6td,. Ie zoooord ouyrcwtpooqq



b

nd,vro an6 0,3o/o orov odpc, ro CO rca0iorotur nol"ti entriv8uvo 6rrr_c rat 0avotrlg6po edv to

erozrvrSoupte yra ndvcrr crn6 30 )anta.

. Y8poTovriv0paxeg(HC)

Eivor rcprcwoy6veg Xrlprr6g ouoteg pte pootrcd, ouorcrnrd, rov dv0puKo, Ko,r ro

u8poy6vo. Xrcr rccruocr6prc uzcdpler n)"r10o9 6ro,qoperrrrilv svd)oeov uEpoyovov0pdrov rou

eivar cnot6l"eopa are),orlg 11 qpnrelorig rcar5oqg.

Or tperg rarrlyopiec ubpoyovavOpdrcarv Trou ovr1v€riovrur oro, Ko.Doo,6ptc eivcr or

rcopeopwot, or crr6peoror Krn or opoporlrcoi. Or rcopeopfvor ubpoyovdv0poreg, 6norq eivar or

napo,'piveg, eivor doopeq woroerg pe o,vcro0qnrc6g r6r6alrsg roD npora),ofv e)"a<ppri eps0rop6

qg ent6eppi6ag. Ot ar6peotot u8poyovdvOpareg, 6nrog eivcr or Drd<popeg o),erpiveq Kor ro,

orerD).€vra 61ouv ytrurci(ouoc pupo8rd rccr nporca)"ofv w p6per epe0rop6 trlq enr8eppi8cq.

Me qv eni8paorl rrlg q),torcr1g crcrrvoBo)"iog o-uppet6louv o€ qoro1qprr6q awt8pdoerg ru,r

o,nortofv o{et8cottrc6g t6r6tr1teg, evrir ouyXp6vcog euvooriv rov o1rlporrop6 6(owog (O3) orc

Xcpq).d otprirpctc qq o,rpr6o<po1pog, o'uprBd),),ovrag 6ror otrl 8qptoupyia rou grotolqprrorl

v6qouq. Or opropcnroi udpoyovdvOpurceq (a.X Bw(6v).ro, tou)"ou6)"q) nou Xpnotpororofvrsr

oe aprcetd preyd),c nooootd oqv cpol"upSq (oe ovnrcctdoroorl rou po),6B6ou) 61ouv

XopoKrlptoflrcrl puptrt8rd rcar eivct to(rrc6q rcar rcprcwoy6veq or6pr1 Ko,l. or nohi prrp6q

ouyrwtptiroerq. Enrnl,6ov epe0i(ouv tc pdrto, rlv purn Kor ro veuprr6 orioalpa. ft' o,ur6 6ev

nptnet va yiverat Xpnoq apr6),uB8r1g Bev(ivqq 6iXc,lq rrlv ncpd),),n),r1 1pllol rou rcu,tu,)"utrrori

perorpon6o (roro)"ritq g).

. O6eibra tov o(drtou NOa

To povo(ei6to Ko,1 ro 6ro(ei6to roD a(rrrrou Trou cvrXveiiovro,r oro, rauoadpru

npooperpcitvror ouyxp6vrog rcar loparctqpi(owct pa(i roq olei8ro rou a,(rilrou (NO"). To NO

eivat a6pro dlpopo to onoio orov orpoogo,rprr6 o6pa perctp6netur oe NO2. Aur6 eivar

yvroot6 coq roptp6 6ql"qnlpto tou uipatog, ener8rl 11 6votorl roD ps rlv otpooqctpivq nporo,).ei

napd,T"uot1, evrit ouyXp6vcrlq epe0i(st Kol rouq nveiipoveq. C)q ftpog ng guorrc6q rou r6r6tqreq to

NOz eivst a6pto rcaq6 r6rcrcrvou lprirpatog pe o(eio Ko,r ncpoprfvouoa pupco6rd,. H

ouv8uuotrrcq 6pdoq tcov NO* ;,re or6peotouq u8poyovdvOporceg, rcdtrrl an6 nlv eni8paoq qg

r1)"tcrr1g crcnvoBo),icg, ouvteLei orrlv 8rlproupyio 03 (O(ovrog) ota Xopr1}"d orpritproto trlg

orp6oqarpCI.g ps oTror6l"eopc tqv epgdvrol rou gcrlroxlFllcori v6qouq.
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. O€ei6ro Kc,r evrboerq poi"ripOou (PbO-).

Eivar nohi toErr6q wriroerq rar ogei)"oDv rnv Srlproupyio rouq oro p6truB6o (Pb) nou

neptfyer to rotiotpo. Or sv6oeq aur6g nporcrl"or5v 6q),rlqpiaol rou cipcrroq, 6q)"qrr1picorl

tou pue),of tcrlv oorcirv rar napd,)"uon rou veuprrori ouorqporoq. llpooBd),iouv neptoo6repo

rrq euaioOrlteq rll.rrieq. Or wcooerg po)"fB6ou 6nrog eivor o rerpcr-or0u)"tor5Xog p6),uB6oq

Pb(CzHs)+ tl o rerpCI.-pa0u)"rou1og potruB8oq Pb(CH3)4 o.Ttort)"oDv Bcrotrd ouotutmu rqg

poi,uB8oriXou Bw(tvr1g, cnopoirnro Tro qv o,6(r1on 'rng ovr€Kpnl$rr6qtdq 'cr1c,. To 75Yo

nepinou rou po)"uBbou, nou reprdlet 11 Bw(ivr1, srcn6pneto,r oro neptBd),),ov pa(i pr ro,

rcauoc6pra. To un6io17ro Ko,rrrKpcrtdtor an6 to ),rnavrrr6 roD Klvlrllpo. Yzo)"oyi(etar 611 6va

ourortvqro oupBartrrlq reXvo),oyicrq pre p6or1 rcarovdl"ooq rcauoipou 10 lit/100 km anoB&).l.er

1/2 rt)"o p6luB6o 1to xd0e 10.000 km. Ira uutorcirltc, p6patc qq v6o_c tsXyo),oyioq nou

ruive ap6),uB6q Bev(ivq (raralrrurcd,), or ercnopn6q u,ut6g perdrvovrot oto e)"d1roro ener8rl q

ouppetoll tcDv evd)oeov rou po),riB6ou ornv ouyK€Kplps\rl Bev(ivr1, repropi(erat, rora 90oh

oe o16o11 pe ra ovrtoror1o, Troooord nou nepttyet q po),uBSoriXoq Bav(ivr1.

. Aro6e[6ro roD Oslort SOz

Iov 1qprr6 u6pto em1pe6(er p6vo rc <putd, a)"),d 6tav svd)verCI,r ps ro ofuy6vo rrlq

otp6o<patpCI,g Kol rouq Tropopwovteq otov 0d),opro rccrloqg u6pctpor5g 6qproupyei 0errrc6 o(ri

(HzSO+) to onoio rcotcotprlp€t rtg tTrrgdvereg rcov rcul,iv6porv. H nepremrc6rrlta tou Oeiou

orrlv Bev(ivr1 eivar prrp6tepri crn6 0,1oh rat, or prlnor tou 8ro(erSiou rou Oetou eivar Xopig

r8rairepq oqpaoia"

. Aro6ei8ro rov rivOpuxa CO2

Eivor o6pro aB)'oB6q 6iyoq dtrreoeg etrtntciroerg orlv cvOprbrcrvrl uyeia Kor 6e

ouyruta).6ysro,1 oroug Bcorrorig puTtoug. 'E1er 
6porq pcrcponp60eopo oopc ptc, enrnraouq,

ener6r1 anote)"ei tov rcr5pro zcpdyovto 6qptoupyicg rou qCI,1vop6vou rou Oepporcqniou (or1(r1or1

qg Oepporpooiag tou n)"ovr1tr1). Te)"euraic or 6peuveg orp6<povrol ornv s(d),eryq rct ourof

rou cepiou an6 ta rauoo,6prc rcDv o,uroKwrltcov.

. 'Evc 
d)')'o np6o0eto otorXeio tcrrv rauoaepirrlv eivo,r q rdn'va nou ncpdyercr p6vo oe

er6rr6q neptmciloetg 61").erryqg c6pc. Auul cno<pefyetar p€ rqv ootorrl pri0prorl rou rcrvqn1pc.

H etr6va I no,pouotd(er oe noooottoic ava)"oyio rqv oforaoq rr'lv ro,uoaepiov Kor ro on-

pcvtrrc6repo enf),aBr1 ototXeio.
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. Aldqopsg evciloerg qcoorp6pou, 1)"ropiou rur pprbprou uvtXvefovrol o€ no),u ;nrcpe:

ouyrwrpcilosrg oro ruuoaepro rcar 6w l"cppdvovro,r u/i' 6yrv. (liivoraq 3)

A r<lcpoErcr (rLX<r O,OO5 o/o

NOx O.O8olo
HC OO,O5o/o ICO O,8So/o

O, xcrr etty€{ o.'€pto. O,7Vo

*t2 7t%

Erx6va 1: }loraor1 Ko,uoo€piov Kor lcuprdrepCI, enrp).oBr1 ororXsio. [07]



flfvaxaq 3: B],aBepr1 eni8pooq puncvtrirv atp6o<pcrpo; [113]

H BAABEPH ENIAPAIH TNN PYNANTNN THE ATMOEOAIPA:

1. AYTOKINHTA
Bev(rvox(v11ro
[1erpe].orox(vr;ro

2 .  B I O M H X A N I A

3 .  K E N T P I K H
O E P M A N T H

93Vo
2o/"

l. Epno6i(er rqv evoi.troyrl rou o{uyovou mo
, qtpo Kot npoxol,e[ 6r1].qrr1piooq, To

orUoogolprKo CO se ouyKewpooerg 30-40
PPM vopxo-rver ro veuprrd odmrlpro. Ie
ouyxewpooerg 500 PPM xor ndvo, npoxoAei
6uoxoAio orr,lv .ovonvoq xot novoxego),oug,
oTov YrvovTor Konoreg Krvr lotrq Tou oopqToq.
Ie 'notru uqrrl\6q ouyrewpr-rroerq gnope( vo

oxoAeoer ro 0ovoro.
1. AYTOKINHTA 79% ' o Bl,qnrouv ro ovonvruorrro o0finuq.

2.  Arv^t rTHPtA
NETPEAAIOY,  XPHIH
AIMYTIKQN xl,n. 21orc

1.  AYTOKINHTA 777ONor&i*]iiji
i  . ,  , , r l J i r n *

,  ' :  r * i l  t q  k t

; 1 J 1 ! : : : : i . r :

2.  B IOMHXANIA
EPTOITAIIA,
AIVAIITHPIA KAN. 21O/O

Epe0((ouv ro ;.rdno, rr1 p[tr1 Kor ro gopuyyo.
Av o epe0rqrog e(vor oopopog, npoxoi,orjvror
novoxego).or xor npopLrlporo oroug nved-
poveg.
Arpoogorprxo NOz: Flopdyer ;r io epe0rmtxr l
g.ruprrl6ro oe ouyKewpgoerq 3-5 PPM. Epeo((er
ro porro Kor rrl gfrq oe ouyxewporoerq 10-30
PPM. FlpoxoLe( Frl{tpo, novoxegd\ouq Kcu,
(olo6o oe ouyKewpdroerq 30-50 PPM.

1.3. ZXHMATIZMOE PYNON ETA AYTOKINHTA

Onrog ovcg6poLt€ rcct ncpa,nd,vcrr 01 €r(fiop7r6q rov ouToKivnrcov, lropi(ovrar oe

TrptDroy|€iq rcrr 8eutepoyweiq erczopndq. A.:t6 our6q, or TrpoTptrlrlKdg €ivol or nproroyweig

sr(ropr6g.

Ot Trporoy€vtig sKfiopfi6q eivat fipot6vro TroD fisprdxovror oro. rcauoodpra Kor

ercz6pnowct o,n' euO€iag cn6 trlv e(dr;.noq Tou o,utorcwr1tou. Awi0etc,, or 8eutepoyeveiq

ercnopn6c eivar npoi6vro, TroD fipoK6Trrouv o716 qv d,),r1)"oeni6pooq 11 ro perooXqpro,aop6 tcrtv

nprotoywrbv ernopnritv rat 6sv ercn6;,rnowcrr un6 rqv e[drptol rou ouToKlvrlrou. llpcrttoyeveig

erlopn6g, )'otn6v, eivat to povo(ei8ro tou d,v0poro (CO), ro 6ro(ei6ro rou dv0pora (CO2), or

drouoror u8poyovdvOpareg (HC), ta o(ei6ta rou c(riltou G.trOx), ro 6ro(ei6to rou 0eiou

(SOz), o p6luB6oq (Pb) rat ot uSpotpoi (HzO). Irrg npcrrtoysv€iq ernopn6g tperq eivar paorrcd

or punavrfq Kor qDolKd cutoi nou ev6rag6pouv reproo6repo.

Auroi eivar or e(r1g:
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1. Movo[ei6ro tou riv0paxa (CO)

2. Axaootor o6poyovtivOpaxeq (HC) xar

3. Olei6ra tou a(<irtou (NOx).

Et8rxri Tro roog zetpel.uroxtvrlrlpeg, 0a zpfzer va ),r1gOei un6yq q exnopnrl

ut0ti)"qg (xanv6g), xcOrilq Kor q exzro;rnr1 oarpctrDiov noo efvor orqv ouofu pey6],c p6pro

dxcootrov o6poyovavOpdxalv.

Punawrlq Oeopeitat rd,0e ernoprrl nou elet elrtB).apeiq enrSpdosrq orqv uleicr tou

o.v0pritnou Ko,t oro dpeoo neprpd)"),ov rou. frc to ),6yo uut6 rc COz Kol HzO 6w 0eroporlvtar

punavr6q, orpof to ra0evu \eyrl:.ptora eivat npoT6v r6).eraq xcr6oqg, 6zrorg nporcrinret oa6 tr1v

no,pardtcrr an),q p1prrcr1 ovti6pao4.

Err6g o;lto roDg npcrtroyweig ponuw6q und,plouv Ku,r or 8eutepoyeveiq, ruou

na,pdyovtat orlv ctp6oqatpc p6oro 8tdgopr,lv lqprrcdlv avtr8pd,oerov. Itoug pr)noug cvrlrcouv

q 6llq PpoXn, n qoro1nFrrrl ot0c)"opi1),r1, ro rpoTrooqatprr6 6(ov rar 8eurepoyweig a5nor

ocopatt8tu,rtbv ercnopnrbv. llto ouyrercprprwu ro 6(ov (O:) unote)"ei 8rdoTraoq rou 8rutoprrcori

ofuy6vou un6 u1v eni8paorl D\lr1IIg Oepporcpcoicg. Xqv nepttrrrrloq c,urr1, to 6ru,ro;lr6

ofuy6vo evd)veror p' fvc utopro o(uy6vou r oplpad(er ro 6(ov. T.X.Oz* O +-+ 03 .To 6(ov

eivot eva-c crn6 toug rupt6tepouc ncpdyovteg 6rlproupyiaq rou v6qouq orrlv arp6ogCI.rpo l(o1

oa,v rripto. nqyrl zrpo6),sDoqq rou 0ecopeirol ro aurorivqto.

TEAEIA
KAYEH

Erxdva 2: @eropqnrcrl r6),era rcarioq Bw(ivqg a6pcr [113]

fwrrd ot oDyKsvrpcboerg tcrtv princov oro, Ko,Doodprc rcov pr11av6v 6tag6pouv an6 nq

rrp6g nou zponiztouv ed,v uaote0ei Xrlprrcr1 roopponio.(Err6vo, 2) ft' aur6 Xperd(etor I TV6on
tou o.xprporiq Xqprrcou pqxctvlopori oplpocopor5 aurcirv, Kol l rcwr1trrcq rcov o,vrrbpdoeatv rou

AEPA:
O[uy6vo O2

Aro[ei6ro rou
6v0poxo - CO2
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pnIo,vlopou ouro6. yro vo Trpoo8toplororiv p€ CI,KpiBilo or ouTKwrpcboetg trrlv punrov. Ot

awr8pdoerq oxnFrortopof rot Koroorpoqrlq peprrcrbv cn6 rouq prjroug ourofq, oTrcrlg 7r.X. rou

povo(erSiou Tou dvOparca, rov opyovtrcdrv wcirorcDv Kor rtrlv ocrlpott8icrrv. eivot orsvo

o'uv6e6epw€g Ll€ rTl 6io6rrcota rcriorlg tou rcouoi;.tou.

OEei6ra tou a(dltou (NOx)

Arlproupyorivtar 6tav ro d,(coto Sroozrcorei Kor oxnplotioer 1qpx6q evriroerg pt ro

o(uy6vo xdror an6 uvnl€g nr6oerq ro,r Oepprorcpcoieg. Iuyrerprp6vo,0u nptnet q 0epporpaoic

p6oa oro 0d,)"opo rarioqg va (enepdosl roug 1800"C. Anapcttqrq npoiln60eor1 eivar n D\yI)"n

0epporcpcotc rcrr 11 peyd)"r1 ouyrwrporoq oiuy6vou. Iuven6q to NOx olqprad(ovrur xa,rd tr1

Drdprero rl"qpouq rct 6p are),oriq rcriorlg. fvrrlpi(outrre 6a ro 95o/o rrtrv o(er8icrrv tou a(drtou

nou Bpiorov'icrr oro rcuoc6pra etvat povo(ei8ro rou c(rilrou Kol oxnpori(eror roq e(r19 :

Nz +Oz <-'2NO
'Ererta 

ro povoEei8ro tou a(drtou o(et6cbveto,r on6 ro q6q undplov o(uy6vo rcor

o1q pori(er 6roFrei6ro tou o(rirrou

2NO +Oz <__+2NOz

O rcrl"ri,tepog rp6nog peicoorlg rqg noo6rrlrac, e\epyopwov NOx eivCI,r vcr epno8rotei q

cvriryo:or1 qg Oeppoxpooiaq p6ou oro 0d),opo rarioqq rdvco u,rc6 i800" C. Eriolg 11 peiroorl

rou 1p6vou rord tov oroio entruyld,vovrar uryq)"6q Oepporpcoieg pe rcrd),)"q)"r1 priOprori tou

lpovropori ovd<p).e(qg Boq0der oprcetd.. Kar r6l,oq q peicrloq qg zroo6rqro,g ouyrwrpoolq

o(uy6vou pe puOprorl rqg oX6orlg a6po,-rcouoipob nepinou 16: I (nepropl <prcrllori piyporog).

MovoEe[Dro tou riv0puxo (CO)

Aq fipoq rnv o.n65ooq rou rcwqu1po,, or peyd).eg ouyrcwrprboerg CO Trou

ncpo.qporivrot ot a,pprlOprorouq Kol rupiolg nal.crdq reXvo)"oyicq Bev(rvorrvnrnpeg enr8poriv

oqv anrb).ero ro16o9. Oeopeitar to povo(ei8ro rou dvOporca cDq TrpoJroyevqq purcvqq xar

napdyetat cn6 are)"q rco6or1 rauoipou or nooooro 7l% ),6yo 6)").eryqq o(uy6vou oro

Od),apo rariorlg. Oeropqtrrd, 6w np6ner vo ncpdyerar povo(ei8ro rou 6v0pcrca, av undpler

neptoo6repo o(uy6vo an6 aut6 fioD o,Tro,lmite oq o16oq o6pc - rcouoipou (n."tr av ro piypo

eivar <ptco16). Iqv npayparrr6rrlra 6porg napdyeror provo(ei8ro tou dv0paKo Ko,r ornv

nepinrrooq auo1.

Aut6 oupBctver yrc toug e(r1g )"6youq :

a) to povo(ei8ro tou dv0porca perarplrcror or 8roletEro rou dv0poKo pe o(ei8cuoq

cr).},d currl 11 awi8pooq eivar o-uyrptnrd, prKpTl rut 6sv pnopei vCI, l^rrrorp6yer 6)"o to



un6lorno ptovoiei8ro tou dvOpo.rcr oe 5to(ei6ro tou dv0para,. n.X. CO + 02 -' 2CO: ylo

out6 ro ),6yo rapdyeror frovolei8to tou dvOpcrca 6tav to ptypo a6pc - rauoipou eivar noi'ti

grco16. (Err6vc 3)

p) A6yco rqg pn opor6pop<pr1g 8rovotrrqg rouoilrou oto 0ol"opo rauorlg ouvet6q rcar

rqg pn oporofiopqiaq trlg xaiiorlq tou piypctoq adpo - rcouoipou

y) efctrioq totv lcrpq),citv Oepporcpcorrirv yupo cz6 to torlrirporo rcrlv rcu)"iv8prr:v.

o64ycbvtaq oe ryri(r1 npdypo nou oqpoivet 6tr q Oepporpooio etvot lro},u 1a,ptr1lr'1 ytc vc

Tipoyporolrorrl0si q rarioq.'Etor ro rcforpo qeuyer drccuoro Kot ortl o-uveXeru Byatver cn6

tov rril,rv8po ra0cirq a,vsBo,iver yro, vo errel.6oet to lpovo e-Eoltoyqg.

H ouyrcwrpooq rou trrovo(er8iou rou d,v0para oqv elcyr-tlyr'1 npoo8ropi(etcr yevrrd

on6 q o16o11 o€po-KoDoipou. H o-uyrewpororl aun1 oro KoDoo6pro w6g Bw(worrvqtrlpo

nrlgrer xoOcirg q oX6oq a6pa-ruuoitrrou peycl.rirver (n.y ro piTpo opXi(et vc yivetat

qrrol6repo). An6 6n gciveror o rco,1.6rrpoq rp6nog yro vo petroOei 11 auyrevtpoorl ro1)

povoier8tou roD 6v0puro eivcr vo enweul0et 11 "r6).era" rai,orl rd,vovtoq q o16o11 o6pu-

rcauoipou 16oo uryq)"q (rprcoX6 piypo), 6oo our6 eivor npaypro,tird 6uvat6. Eniorlq to

povo(ei8ro rou dv0parco, eivar )*y6repo oroDg netpel"ororrvqtrlpeq enet6rl entrpatofv

rco)"rirepeq ouvOr1 rceg rcario^q q, uyq )"6tepeq Oep poxpooieq rcat nr6oetq.

t  ) '  r  i , l { } N
r ' l  

l r . / \  |  r  ,  i - , :  1 1  y ; 1 ;
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Etx6va 3: I16oq Fsro66 )'6you o6pa-rauoipou rm o'uTKsvrprrlong rou CO ora Kouoo6pro.
l l  l3 l

Axauotor u6ooyovrivOocxec (HC)

Itqv npd(l sivot d,rcauoc1 Bev(ivq 11 onoiu 6w ),cpBdver trr6pog orTl 6ro6rKuoio rrlq

rcarioqq ror el6pletot an6 rrlv e(dtpror1. Edv 6poq q pw(ivr1 xo,ei r}"r1proq oro 0d)"apo

rcar5o'1q ot u8poyovd,vOparceq 6ev 0c ercn6pnovrcr oq Kouoo6ptu,, cv Kor orlv npcypartr6nlrc

cr6po, Ko,l or ourrl rqv neptntcoorl ncpdyovrar o*uxvd, u8poyovdvOporeg. (Etr6vo 4)

Kupreq arrieg zrapayoiyrl_c uutd)v eivu,r or aapcrd.rro:

a) )"ov0aopevr1 cva),oyiu piypatoq a6pc-rouoipou. rra ro,uoo6pru or

u8poyovdv0pcrceq au[dvovtct. nipa ar6 svs 6pro ra0rirq ro piypo o6pu-ro,uoipou yivetcr

rptolX6tepo. Ogei)'etot ornv ate},r1 ro6o11 (6),),eryq o(uy6vou) .Edv ndl"r ro piypa eivor no?ni

nl"o6oro 11 ouyrcfvtprrlorl trov u8poyovav0pdrccov 0o oplioer nd),r vc cu(dvera,r. Aut6

o-uppotver erer8rl to rco,riotpo e(6p1etar an6 to gd)"apo rccrioqg npw roei n).1potg rcar

fipoyporolroreirar 6tor rcorr1 cvd<p)"e(q

B) rcot6nw KoKr1g avdrp)'e[r1g drcuora a6pro zapupwouv p6oo oroug ru],iv6poug, u,v

rcot utdpXet rdnoro rariotpo nov xaptyeru,r r5rcv ro c,urorivqro eivar oto pe)"avci. eg

cnot6).eopa tyet rrlv Xoprl)'r1 oupnteoq Kor cDyKplttrcd z)"ouoro piypa. Or6re ra napazrdvor

nporcc)"orlv ate)"r1 rcarioq rcct ouvenrilg rlv sKfiopnrl u8poyovav0porrov on6 n1v e(d,rpror1 rco,r

y) 11 ztoo6filro rcrlv uEpoyovav0pdrorv nou pyaivet 6(o sr6 to Qd)"apo rorioqg

6rap6oou tng Ba)'Bibcq eloyoyrlq npw rpol.dBet va rcoei rard, q 8rd,prsra nou or Bo2.Bi6eq
etoayrriyrlg rcor e(aycrtyrl$ eivcr avotyr€g (overlap). Kar e6cil ouptBaiver to i6ro ps ro povo(eifiro
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rou dv0pora. Euvootivro,t 01 u8poyovdvOpareg an6 tr1v reLeuroic rar5ori rcar op cn6 rqv

ninpn rou Dftapxer oroD_q nerpel"oronvrltrlpeg, e(orricq uryrli6reprrlv rcreoeov Kor

Oepporpaordlv. Ar6pn ro rerp6icno eivcr nro nqrrrc6 an6 r1v Bw(ivr1. 
'Eror 

61oupe

prtrcp6tepeq ernopn6g cva0uprdoeoiv Kor drsuorcov u8poyovovOpdrov 16oo az6 rrlv

e(crrprori 6oo rcar an6 to o-rioqpo tporpo8ooicrq.

200

E

T

J

P

l^J

'12 14 16 18
EXeoq oepo-xouo(gou

Erx6vo 4: I16oq percfri )"6you a6pa-rcuriorFou Kor o'uyrwrpotoqg HC oro, Ko,uoo,6pra oe
ppm. [113 ]

Aro;.ro., ercr6g an6 ttq ottteg cut6q or d.rc,uoror ubpoyovd,vOpareg 61ouv rar d,)"),eq

rnY6-c oxqpo,rlotlori. Kstd tr1 oupnieoq Kor qv rcar5oq or peyd),eg nr6oerq nou enrrcpcro6v

utoo, orov nl),rv8po ovayrd,(ouv rcdnorc, ofpta rou rcu),iv8pou vo o6riyr10or5v p6oa oe orw6q

;repro16q tou rul"tv6pou, 6nol-c etvar ro 8rdrwo perc(r5 epp6),ou rcor ru).iv6pou. To

ueychitepo noooot6 ourcitv rcrrv oepicov eivor drcuoto ptypa rauotpou - a6pc. Ener8r1 or

;iepto16g outdq eivar no)"ri otw6g, ri g),6yc qq KoDong 6ev pnopei vc erolcopqort o' ourdg, ps

crnot6)'eopCI. vCI, TIopop6vouv erei drcauotor uSpoyovdv0porceq. Apy6tepu, rc,rd, u1v err6vrooq

xct efcyroytl, ta o,6pro autd pyuivouv an6 trg orw6q neprol6g rcr onote),ofv pna nqyq

aro,uotcrlv u8poyovovOpdrcotv. A)"),n ntOcvrl qyrl drcuuotrov u8poyovov0pdrrrtv eivor rc

rorlcitpato, tou 0a)"dpou xcrioqq. Ira torlrirporo n rorioq 6w g.nopei va o),orc),qpco0ei, enet8rl

1 0epprorpcoic touq eivot olettrd Xcpq)"r1 pe clnot6),eopo, vo nopapfvouv erei d,rccuo'ror

udpoyovdv0pareq. To <pow6pwo aut6 oupBaiver oe fvo orprirpa rdlouq 0.1 mm rcur eivcr nro

svrovo 6tav ndvro ota torlcitpata undplouv 8rdqopeg enrrc0ioerg. Tpirq nqyq drauotoiv

udpoyovovOpdrcov nroter5etcr 6rt eivu,r ro Lercr6 orpcirpo T,rrcovrtrof nou enrxd,Osror Trdvo oro,

rorlcbpo,ro tou ru)"iv6pou, roD eprB6)"ou rar iocog tr1g regul"rlq. To orpcbpa cur6 rou
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)"rnuwmof crnoppo<pd, u8poyovdvOpaxeq fipw rqv rc6oq, pe crrcoteieol^ro vo pqv Ko,ouv, Kot

roug ano8tber pstd rrlv Ko,Dcn drauotor;g. Mro rel"trcr1 nqytl drcouorrrrv u8poyovovOpctrcov

eivar ri pr1 t6).era KCI,Dolj oe tprlparo rou rurc),ou l.ettoupyta-q oro onoia 1 tp)"6y4 6n'

ovcnrfooeror Kovovrrd ener8rl q tapirqro ruriorlg etvor ptxprl. T6toreg ouvOr'1rceg rcuuor1_c

pnopei va 8qpuoupyq0orlv rcutd trg ;leroBattrc6g nept66oug )ertoupyiaq rard trc onoiec o

o'uv6uaop6g rou )"6you o6pa - rcruotpou, rqg npofiopeiaq wauolq Ko1 roD Troooororj rou

avorur}"oripsvoD rccuoaspiou 6w eivar o ror6)"),r1),oq.

Or drauoror uEpoyovdv0pcreq Byaivouv on6 rov n5)"w6po rotd n1 qdon rnq

Srocpuyrlg rov Kouooepicrrv, clqor5 crvopetlOouv frs rnv rupirog prd(o rcrlv rcauoaepicrrv rcar rccrd

ro t6l"og tr1g qdorl-c qg elcrycrryrlq, on6te to 6prBo)"o aao(6er rc rcruoa6pra an6 rc rorlrilpatu

rou ru)"iv6poD Kot ru oOei rpog rtl Bo),Bi6a e(uyoryqq. Iqprcrvrrr6 p6poq rc'rv d,ru,uotc'rv

ubpoyovcvOpdrrov Trou ovao6p0qrav napandvo o(er8cbveror rcard rrlv ert6vrrlorl Ko,r

eicyoyrl. To noo6 nou o(er8tilverar e(apr|rat ano r1 Oepporcpaoic Kor rl ouyrwrpoorl

o[uy6vou TroD oDvovror5v rcsrd q ovdper(n ]re ro rupiog rccuoa6pro.

&olratr8raxfq exaouafq pm (Diesel)

O 6poq aut6g rca),fnrer 16oo ta uypd 6oo Ko,r ro, oreped oorpati8ra. Ot o'uyrerprp6veq

ocopatr8rorceq ernopn6q eivar rcotd Bdoq opyavrr6g ouoieg. I1e66v cnorc).erorrrcd, yra rrq

ercnopndq out6g, eivat une60uvtg ot pqXov6g Diesel. To p6ye0oq touq eivor no),ri prrp6 rcr

ondvrc 8rurcptvetur pe yupv6 pdn. Iuvq0arg Bpioxetar uvdpeoo o€ psprKd vav6perpo Ko,r

rcsnorc prrpoprerpa

Tc p6prc nou npoopi(ovror Tro vo ernepq0oriv oq ocDpori8rc, yewrorivrar coq nuprlveg

or0d)"r19 otov r8rairepa <pro16 oe o(uy6vo rupr'1vo rca$or;rou piyporoq. Ta p6pra o,urd,, eire

Lte rspo,X1op6, eire pe no)"upepropr6 rcct oupruriKvooq 8ivouv rel"rrd ra prrp6repo KCI,l

pteycrT,utepc oorpod6ro,. Eivar ouorootrrc6 vc yiver ratcvoqr6 6rt cvd0eto, on6 dlJ,oug

punoug, ot oc,tpott8to,r6q ernopn6q, 6w eivor ora0ep6q ouiv e(drproq rou o,urorivrltou. Aur6

anotel"ei novor6go,),o yto roDq epeuvrit6g 6e6opwou 6n reprnl"6rcet aprcetd q InVn crrprBdtv

perp4oerov.

Efv0eorl xauoaepiov
'Otov yivero,t ovoqopd oq ofv0eorl ro)v Ko,Doo.epirrlv Kor orouq ernepn6pevoug

nporoysveig prinoug, 67,ot vopi(ouv 6tr auroi cnorel"ofv ro peyc)"r5repo roooor6 rcov

ercnopnrbv an6 rqv e(dtproq. Aut6 6prrlq eivar )"d0og. An6 ng €KnopTrdg rcauooepiou ev6g
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Ko)'oppDgpropsvou Klvqrnpo os KCI)"I tlqxovlKll lio.r6orootj, ro KoDooepru ov6plovror or

noooor6 99Yo rat p6vo to uno),orzro lo/o eivat. or puncvtdq.

Ta dplapq a6pro nou nepr),appdvowu,r oro Kouoo6prcr eivar:

o A(coto Nz

. Aro6e[8ro roD dv0paxa (COz) xar

o Y6patpoi (HzO)

Ta napclndvco c6pro nou ef6pXovtcr cn6 qv e(drprorl w6q oupBuarori autortvqrou

anore),ofv ro 99o/o tou ouv6),oD TOv ernopncilv ror 5w eivar punaw6q.

Erxriva 5: }5vOeoq rcauou,epicov cutorcivqtrov Il l3]

'Onroq 
61er npocvorpepOei or rpelq Baorrc6tepot puncrw6g eivot:

o MovoBe[6ro tou riv0puxa (CO)

. Axcuotor u8poyovdv0puxe-c (HC)

. OBei6r0, roD c(rirtor (NOx)
'O)"or auroi pa(i anorel"orjv ro IYo ora rcruou,6pro..

Kat6nrv sro),ouOei svog nivarco.g azerrovi(owaq rrlv uvc)"oyiu rov 6rarp6pcrtv

otrotcnrrilv rrov rouooepicrlv oe ouvdpqon Fe n1v nor6qro rou rcuotprou Ko,r rov l<tvnrqpo

(rcctd.ora,oq, prlOproq, ouv0r'1rceq )"erroupyio6).
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Ilivaxag 4: Iuorcnrd rcruocepiov [113]

1.4, ENAPAEH THE EXEAIAZHE KAI KATAEKEYHE TAN
KINHTHPNN ETHN EKNOMNH PYNAN.

Ert6q art6 rqv nptKn orlv0sor1 tou rcuoipou Kor trlv norourcrl ofotaoq rou

piy;.ratog, und,plouv rcct 8rd<popor d,)"l"ot nopdyovreg or onoior o-uwel"ofv otrl 6qproupyiu rar

ercno;.inr1 prinrov. Opropwor an6 autotiq 61ouv oytoq pe rnv ole6tao'r1 Ko,r Ko,ro,oKeuri rou

rwqalpc rcur a<poporiv tov Bo0p6 oupnieorls, rlv poppl rou lrbpou ro6oqg, rov apr0p6 rcat

rq 06oq rrov Bc)"pi6otv rca0rilq enioqg Kor rqv pri0proq roug.

. O peY6)'og pa0p6q oupalecr1g ev6q xrvrltrlpa, nop' 6]"11 qv Oetrrr1 eni8pooq rou

otqv ou(r1oq rng toltioq, epneprfler tov riv8uvo rov curovo<p).^6(eov xot enrn).iov ouvre).€i

orov oxtlpattop6 o(er8icov tou c(ditou e(artioq rol.r no),6 uyq)dlv 0epporcpaorilv nou

cvonr6ooovtct. Ie pno uyrl),r1 ywrrd o16oq oupnieor'1g 6rio nop6yovrsg svepTofv avtiOeta :

H oflqoq rc)'ior1g Tro Kpouo'rrrr1 rccrior'1 rar r'1 psyd),r1 ernoprnrl punoy6vcov ouorcitv. Me trlv

.  . l iN
r - ) t L r t d ' J f i i i f i

Euotatrxri
iKauoaepfrrrv

Bpu6unop[u M6oo <poptio Nlryroto <poprio

Bw(rvo-

Kvrirrlpeq

llerpel,o.ro-

rrvqtrlpeq

Bev(rvo-

rcwqTtlpeq

flerpe)"aro-

rrvilrrlpsq

Bw(wo-

rctrlrqpeg

fletpeT,uro-

rcrvlrrlpeq

lO[ei6ro tou
a(ciltou

iY6poyovriv0paxeg

ffiovo[eiDro rol)
drvOpaxa
Itof,sf8ro tou
idv0pcru
Atpoi vepori

YDpoy6vo

Oluy6vo

A(roto

0,005 - 0,03

0,01 -  0,05

) \ - 4 \- t J  t r J

10,0  -  13 ,0

i l

1 .5

1 ,0-  1 ,5

Yn6)"orno

0.005 -

0,0025

0,005 - 0,09

0,01 -  0,045

3 .5

J

t6

Yr6)"orno

0,25 -  0.35

0,01 - 0,02

0,2 -  1,0

13,5  -  14 ,0

9 ,0-11 ,0

0,5

1 S - r {
r  r J  L t J

Yn6)"orno

0,0025 -

0,008

0,01 -  0,035

0,01 - 0,06

6.5

a

t4

Yn6).otno

0 l5 -  0.45

0,01 -  0,03

0,01 -  0,06

6,5

A

t4

Yn6),orno

0,06  -  0 ,15

0,02 - 0,06

0,035 - 0,20

12

12

10

Yn6)"orno
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cri(qoq rqq o16oqq ouprieorlq au(dveto.r to enins8o 0epporpaoicrq oro lropo rariorlg.'Erot or

npoavtrSpdoelq rou rauoiprou o6r1yor5v orqv ourovoqle€n pnrpcirv tpqpdttrtv tou 1.-tiypratoq

a6po - ro,uotpou, npw avclp)"6youv on6 rrlv opro},r1 8tsSrrooia crvorpie(qg. Aut6 ouiavet qv

rciior1 (ponn) yro rninouq Kol rqv onoirqorl cprOpori orccrvicrtv rnq pn'{ovnq. Me et6w6

ole8raop6 rou lcilpou rar5o4g out6 ro <pcrv6pevo pnopei va <p6pet avtiOeta anote)"6opsra. H

d,vo6og qg 0epporpaoiaq oto lcbpo rarioqg pe rTlv ori(qor1 rqg oX6oqg o"upm5rvool€,

8qproupyei crrc6pra o66noq rng eKTropTtng NO.. Aut6 ro yeyov6q ouv6e6pwo Fe ro ptrp6

apr0p6 orrcvicrtv air6),uB6ou xcuoipou obrlyqoe orqv Korooreurl nlnrov rrvqtqprrlv , yra

/-apeqpe "o,uorripd" 6prc pr5ncov rauoaepirrlv, 6ncoq H.Ii.A. rst Ionovia (oplrxd), pe lopq),r'1

o16oq oupnieoqg ar6 rouq erpornoircorlq mnoug. H rorava)"oroq rouoipou outcitv tcov trincov

pqlovcbv eivar oe oval"oyicl pey6),r1 . Ie curorcivr1ro pe rccralfrq, aou 0s ern)"qprirvoDv ro

euponolrcd 6pra, npcirv pfnolv rcDv KoDooepicov, ytvovro,t npoond0ereg out6 to petov6rtqpo

rng peyd),r1g ratcvd,)"rrlor1g e( artiag rTlq Xoplltlq oX6oqg oupnieoqg vo apOei p€

KorooKruoorrKsq c),),ay6g oro ool"r1vo ovapp6qilong Kol ro Xcirpo rarioqq ro0dtq rccr p' 6vc

prq 6crnar.'r1po €kyyo rqg pqxc\,ng.

. H eocoreprxrl Fopqrl tou Xrilpou xadoqg enr8pd orov oxTlponop6 orouortitv

u8poyovcvOpdrcov otov pa0p6 noD cuul enrlped(er tr1 8ro8rrooia rqq rccrior1g. 
'Etor

irponpofvrot Od)"cpor rca,rioq-c ps prKpn andvcD enr<pdverc Ko,r rotd)"),q)"q 06oq rou

ovoq).ercrr1pc rilote vo €mzuTxdvsror opol"6reprl rcr n)"r1p6otepq rcarlori 6)"ou rou piytrrotog.

Ereivo nou enr8rd)rcerar pe rnv rcardi),q),q 8ropoprpcooq rou girpou roforlq eivcr 11

opror6pop<pq r(or TpnTopn 8roonopd tou perrirnou g).6ya5 npoq 6)"eq aq rco.teuOfvoerg,

perrirvovto; 6tor oro e),dporo trlv nr0ov6qro lnog o,re)"or5g rcorioqg ota orp6tcra orlpeia ru.r

orrg eoo16q tou Oa)"d;.rou.

r lxe8faoq vfalv sKKsvrpoq6porv pe prxp6repo overlap (na]"dvr(o Bd'Bi6rov),

rirore vo anoger5yeror q dpeorl 6rc<puyq rcuuoipou cn6 qv avotrrr1 Bo)"Bi6a erocycoyrlg otrlv

avorrtr1 palBi8a e(cyroyqq. Aq BaOp6q n),rlpcrroqq laportrlpi(eror I noo6ulro rol)

eroo,y6pevou piypraroq oe o16o11 lrs rqv lroprlar6rqro rou ru),tv6pou.'Evag rrovonorqtrr6g

Ba0p6q n)"r1pooqg npo0no06rer ert6q torv di)"rriv rar 6vav wrel"rirg d6ero o716 Kouooepro

r6l"rv6po, xutd, u1v qdoq qg erooyoryrlg. fro rov oron6 cur6 rcr TrpoKsrpevou vo. zreniloupe

pio yprlyoprj Kor rc),rirepq cln6n)"uor1 rou rul"iv8pou an6 tc rccuoo6prc, og' ev6g pev

ezronef6oupr ro dvory;rc qq po)"Bi6ag e(cyroyqg rpw ro 6pBo),o <p0doer oro K.N.I, cg'
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€rrpou 6e roOuoreporipe to rlsiorpo rqq, Stcqpcitvro.q rnv avorrcrq ytu ptrp6 Tpovtxo

oidoqpu rar rcrd qv <pdor1 rnc srooytrlynq. H po).Bi6a eioytoyrlq 0a r),eioer crqou to eprBoio

;repdoer crn6 to A.N.t. ro.r rrvsiro,t Tipoq to rdtcrt oqv g6oq qg etooycriyrlq.

Enop6vrog yrc 6va prrp6 lpovtr6 8rdonipa, ro onoio ovrrororlei oe opropweq protpeg

reprotpogrlq roD otpoqo)"op6pou, or pa),Bi6eq eroaycoyr'1g Kol e(cyroyrlg eivcrr ouylp6vcoq

avorrtdq. To lpovrr6 out6 8rdotrlpc, eivcn to t6)"oq r4q e(oyalyt1q, rct n op1n qq etocytoyrlq

rou v6ou nirl"ou, ror ovopd(eror "rfirKdtruvq" (na)"avr(dpropa q overlap). H opro06qon rqg

op1rlq ovoiyporoq Ko,l rou t6l,oug r),eroi;.rotog rcrlv Bc),Bi6cov anotel"ofv to Xpovlop6 tov

pa).Bi5cov.

o H napapfvouoa noo6trltu xauouepfov ;.r6oc orouq 0a]"dtrroug perd to rc].eiorpo

tcov Ba),Bi6ov eiayoyrlq, erqped(er opr.'r1nrd ro garv6pryo rng rariorlg rcr enr8pd 6tot orqv

ari(r1oq tov drcuuotrov u8poyovov0pdrrov Kor orov oxnpotrop6 o(er8iotv tou o(rirtou.

fro tov ),6yo our6 snr8rd)rcercr 11 ru,)"r5rspr1 priOprorl rcov Bo)"Bi6ov ot ouv6uoop6 pe

rlv 06oq roDg orov rrl)"wbpo, rov apr0trr6 rouq Kor qv 6rcp6pqoon tcrrv oyatyrbv srooyroyrlg-

eioyroyrlq, 6ore vc enrruyldveror yplyop6repq odpcool rat rul"ftepq n),t1proor1 pe vrrln6

uivuo.

lv l rr i ,n l  r6 rrrrr [ r i i . r r(r la zor rrK r  drxl j i ] !
{i,r(u! or ir rurlxt.l;!)Jr! af r.it\-sr(

Erx6va 6: Eri8poorl q-c 06o'qg Kor rou cprOpor5 rcov pc),pi6ov orrlv rotavdl.roorl rcruotpou
Kor orrl 611 proupyicl d,ra,uotiov u8poyovavOpdrccov I I 07]

H sni8poorl qq 06oqg Kol roD opr0por5 trov Bc)"Bi6ov orrlv rcrcrvd,l.oroq rcuotpou Kot orrlv

ernoprrl uSpoyovov0pdrccov 8iveror orc 8roypdpporo trlq Err6va,g 6.
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1.5. AEITOYPNKA XAPAKTHPIETIKA TOY KINHTHPA KAI
EKNOMNH PYNAN

Ta rcupr6repa )"ertoupytrd Xapurtrlptottrcd tou xrvqrlpa etvct: q uno8rEoprevq ro1pq,

o nptOpoq orporpcilv, 11 tapltqta rcivqorlg tou oplpcrog r(ot l'l o-uprTrprqopd rou nwlnlpc ortc

an6ropeq petaBo),6q qopdou. 'O),cr tc ncpondvco 8uvcrprxd XopoKrnplotrrd ent8poriv otq

6qproupyia Ko,l €Krop.7rr1 puncov.

' H ari(r1on qg ropog npotno06tet ovriororlq arilqoq trlg 0epporpaotoq p6oa

oroug rcuiiv8pouq. Aut6 6Xst og anot6)"eopo rqv oulrloq trov oler8irov rou u,(cittou rccrd ulv

dtdprcera qc rcorioqq.

' Katd tov i6ro tp6no q cu[qor1 qg toXfrrlroq rir,'r1oqg tou oplp^rarog zcpoiino06ter

rnv au(qor1 rqg rnno66vapqg, I onoio pr rrlv oerpd qq ouvendyetor au(r1or1 rng

Oepporpaoiog orouq rcul.iv8pouq, pe te)"rrc6 cnor6).eopo rqv eznn).6ov 6qproupyia

o(er8trov rou o(ritrou.

' Mta d}'iq Boorrcrl napdpetpog orTl 8rlproupyio pfncov eivar 11 o16oq perolr5

otporprbv rcat arto6r66psvqg toTpog. H o16o11 autrl rcOopi(er ro ov o Ktvnrr'1pu,q eivat

upy6otpogog 11 no)'uorpogog. Me 6e6opevn rnv ari(1oq tr1g rco,rovdl"ooqq rauoi;.rou orrq

uyq)'eg otpog6g, ovtr)'cppovotrrcote 6n rfuo,q rwrlrrlpoq nou u,no6[6er rrlv toTp tou oe

1a7r1)'t9 otpog6g eivor )'ty6repo punoy6voq an6 6vav d),}.o, nou crno6i6rl rnv t6ra ro16 oe

uyrli6tepeq orpotp6q. 
'Ooov 

agopd 6prrlg touc (HC), auroi ncrpouord(oDv pro tcoq e),dt-

rooq-c otrq uyrlLeg otpog6q rco,t cur6 ogei).etin otov rcal.frepo orpoBil,rop6 tou liiypatog
nou sTrrruyldverar oroDg yprlyopoug puoporiq neptotpotprlq rou rcrvr1rr1po.

' H rc,0uot6pqor1 roD Tro,po,rqpeitat orqv dpeol Kor rord),)"q),r1 Tipooopl.royrl rou

piypcrtoq rctd ttq an6topeg petcBo),6g tou <popriou enr8pd orrlv 8rlproupyic rcrr ernopnq

prinalv' Qq napd8etypo, ovog6poupe trlv an6topq percpoirl ).erroupyio.g roD Krvlrripo crn6 ro

n)"r1peg <poptio oto pe)"ovti. Ie prc tdrors nepinrrooq ro (orpvtrc6 rc).eiorpo qq neru,)"orl6u,g

rou yra(rori 6rlptoupyet ouvOqreg peyd)"qq unozieoqq, orov xiopo pnpoord an6 rlv

neta),ori6a. H au(qpsr"q unonieoq nupco6pver ro qrtrp rccuoipou nou undpler ora torXritparo,

rng €looyoytlq rcar epnl"outi(et ro piypro, rn onTlrq nou epeig enr8ribroupe rov d,peoo

anep:r)'outto;r6 tou. To etrrnl"ourtolrs'vo lliypo o' uurrlv rrlv g6oq a8uvarei va rcei n),r1proq

ror p6pog ooror.i 6ro,<periyei dro,uoro puzraivowag ro neptBd)"),ov.

Kdtr avdl"oyo o'uppoivet rot rcctd tr1v cn6topq trrerdBcori tou nvrlrrlpo oro n),qpeq

<poptio, 6zrou to (crpvrr6 dvotypo tqq nero,),ori6oq tou ennoluvrrl 6ri;loupyei rrbpo o-uv0r1rceg

onyplo,iou crnepnl"outtopoti, 6rcv epeiq enr8tcirrcoupe rov d;.reoo epn),ourrop6. O otrypru.iog
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CI,rspftl"oDriop6q rou piyporog oqsi).€ro.t ortlv uypoTroinon p6poug rauoi;,rou eicnrtog n1;

apeolq petorpopdq unonieorlq oro nioco p6pog tr1g zerol"ori8aq rct otqv roOuorrlpqorl

crvapp6<pqoqc rcruoipou )"6yot 8ru<popdg er8rrori Bdpoug Bw(ivcg-cdpu. To cnore).eopc ev6-c

t6rotou 6uvo,prrcor5 gorvopfvou eivcr q u,8uvopio eriro),qg cvdr<pleiqg rct q rarri rar5oq tou

piypatoq pe o-uv6nero, og' ev6g pev n1v rco0uor6pqoq orrlv on6xplon rou yra(ror5, cg' er6pou

6e tr1 8rlpuoupyio Ko,l sK7rop.7rr1 d,rcauor<ov ubpoyovovOpdrcov. To np6B),qpo rlq dpreorlg npo-

oappoyqg rou priyparoq orlg an6ropeq percBol"6-c rou <popriou eivar neptoo6repo fvrovo

oroDq ouprBanrcofg rrvrltrlpeq ps Koppmpar6p ror l"ry6repo oroDq nr,1u1peq dyXuonq

(injection).

T6)"o9 o(i(et vo, o,vogtp0ei 6rr orlpo.wtr6 p6)"o oro oxqpc,aop6 prircov 61er o ),6yog

cr6po-rcruoiprou.

I16oq afpa - xcuofpou

H ernopnrl punoy6vcrrv ouotcbv plog pTl1ovrlq zpoo8ropi(srar rcu,rd to peyaf,rirepo

p6poq an6 q o16oq c6pa - rcauoipou.

Exaopnq - CO

Itriv reprolr'1 n),oriorou 1riy;.roroq (6),)"eun o6pc) q ercnopnrl CO eivsr ypotrtnKn

ouvdpaloq qg o16o119 a6pa - rauoipou. Iqv neproXr1 qrcolor5 piyporog (nepiooera c6pa) 11

ernopnrl CO eivat nolr5 Xapq),r1. Eqv neprol4 ?,:1 q ertropnq CO e(aptdrur un6 qv rcol,r1

rotuvoprl rou rauoipou orov ni),rv6po.

Exnopnq - HC

'Oncoq q ercropnrl CO otqv neproXrl n)"o6orou priypotog 6tor rcr 11 ercnopnrl HC

petrbveto.r ps rnv orifqorl tou l"dp6a. Evrir ortlv fi€pro1t1 grrr;1ou rauoipou o,vfpXerar. Tr1

prrp6repq ercnopn( HC 6Xoupe yro )": 1,1 rc,r 1,2.

Exnopn4 - NOx

H ouvdpqon rn6 ernopnr'1q NOx eivar owrorp6grrrq ovd),oyr1 lre rov crpr0p6 ],dp6cl ],.

Ito niorioro priypu, eloupe o6{11o11 Kol oro tprcrll6 peicoorl talv NOx. H ptrp6reprl ernopnr'1

NOx rupciveror oq prrprl unepopl o6pa, 611)"o611 yto ), : L05 6ro9 1,1.

Avo),"unr6repq ovoqopd, ytc rq 8qproupyiu tou piypcroq 0c ytver oe en6pevo

regd,l"aro.

;
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KE@AAAIO 2

APXIKA TTAAIA EFEAIEHI TH>
ANT IP PYIIANTIKHT TEXIN O AO f IAI

2,1. EIEATNTH

@ecopcitvtcrg ro ouroKivqro coq fi1v rut' e(op1v zqyrl prinavoqq, 6l"ot unoyrd,(ovrot 0rg

povo6trc6 oqpeio prinavorlg qv e(dtprol Kor ro ernepn6pwo on6 cuulv rccuoadprc. Kr aut6

(nou quorrcd eivar ),oyrrc6) enrBeparcbvetor oz6 rr1 orpo<pr1 rrlg teXvol"oyiaq npoq toug

ratc)"rireq.

H e(drptorl 6pcog on6 p6vr1 qg punoiver rara 600/o nepinou oe o16oq pe q ouvo)"rrcr1

pr5navori roD "ouvaog6per" to curorivnro orlv orp6o<parpa. To un6l.otno 40o/o npotpyerat

an6 d)")"a orlpeio rou o,uroKwrltou, to onoicr Xopiq ouoclpota e)"6y1ou ercnopnrrtv, orc6po rcar

oe otdoq, puncivouv qv ctp6ogarpa. T6ooeprq eivar oto orSvol,o roDq ot nr0cv6q rqy6q tqg

orpoogolprrr'19 princrvoqg, yro tov nal"sr6 o16),o rurc)"o<poporivrov crutortvtlttrtv.

Ta orlpeto autd nou orspor5vtar ouorrlpdrcrrv eit6ylou rov eKropndlv eivot ra

ncpo,rdrcrr:

1. H efdrprorl, fiou punoiver rara 60o/onepinou.

2. O oor)"qvog ovo0uprdoerov rou orpogo)"o0al"dpou - rcdprep, o onoiog Xopig tr1v unorundl8q

roul"dlrotov uvaKfr)"oor1 punaiver Fe rrg o,vaOuprdoeig rord 20o/o nepixou.

3. Or ovaOuprdoerg qq Bev(ivqg cn6 rr1 6e(cpwr1 rauoi1.rou (r6iolq to rco,)"oraipr) rcord 10%

nepinou, rccr

4.H e\atpoon rng Bev(ivqg un6 ro oriorrlpra tpo<po8ooiag (rapprupot6p) rcotd 10%

nepinou.(Err6va 7)
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Etx6va 7: thrytc, pfnavoqg aurorrvrlrou [1 13]

O)"or curoi or prinor 8raoropni(ovro,r orov orpooqorprr6 a6pc rcat peprrcoi

o7,r1 pari(ouv ro Tvoor6 onerl"qtrr6 <paltoXq prr6 v6<poq.

0fio a,utofg

fta tti peicoorl a,utrirv tarv pfncov, nou npodp1ovrCI,l un6 rov na)"ur6 ot6),o cutonvr1rrov, ru.

curorcivqtc v6o,g teXvo)"oyiuq e(on)"i(owol ps er8rrcd, o-uorrlpatc e)"611ou tov ercnopncbv

autcirv. Aurd eivsr:

. Eforqpo xutclutrxori petutponfa 11 xctal"rirq.

. Avorxtd xcr x].erotd ouotrlpcta p60proqg (pe cto0qtrlpa 'I')

. Eriofllpo rTxoorlg cr6pc (ouv0u6(etar pe o[er6cotrxofg 11 6urlrlg x],ivr1g

xural,ftec ).

. I6orlFoeaavuxrxlorpopicgxauoaepi<ov(EGR).

o Xriorltro eleylou uvuOuprrioecov (pe(sppourip KopFnupotfp) pe 6o1efo e-

vepyori rivOpuxu (ECS).

. }icfllpo 0ertxori aeproporl rou 6rpoqa),o0ai'ripon (PCV).

Arco)"ou0ei uvd),uor1T1o ro rco06vo an6 ra napo.ndvor ouorrlpara.

E(orproq 60%
hpogoAo8otrouos 20%



24

2.2. KATAAYTIKH ENE=EPTANA KAYEAEPNN

H 8tu.niorcooq 6tt to cutorcivlro clfiort)"ei qv rat' elolrlv qYn pfnuvoqg qg

orp6oqorpCI,q oe ouv6uoop6 ps rqv ovd,rru|q Froq on6),uta 8rrcaro)"oynp$/Tlg Kor ouY1povcrlg

ovoyKoioq orro),oyrr4g euoro0loioq, oSqyrloe oplop6veg tou),d7"torov lcilpeg, ot |rto

vopoQenrcrl npoo6yyrorl tou (r1u'lproroq c;etrrd p€ rlq ercnopndg tcov pr5nov rcatd u1

)etroupyio tou rcnqrqpa.

An6 tq peprd roDg or oDroKrwlropropqXovieg, ovroTroKprv6pweg ottq ouotqpeq

cncnuloerq rov Oeopo0eqpr6vrrlv n)"6ov opturccilv trpcilv pfnavorlq, erw6qouv Ko.l

roraorelicoav 6rd<popa ououlparo ovrlppunowrrqq teXvo)"oyiag. Oprotrrweg 6(urveg t66eq

or onoteg Bpr'1rov dpeorl e<pcrppoyr'1 enerbrl tpdypott outrrBd),)"ouv orov neptoptop6 tctlv

ernepn6pevcrlv princrlv eivar :

. H rop6pBaorl otrl 6is6rrooia o1qporloprof tou priypotog p6oto tou ououl;.ratog

eyXuoqg. (INJECTION)

. O rcrtd)"),q),og oy"e8taop6q rou Oa)"dpou rarioqg Fs rqv oprorrl peicoorl qg oX6orlq

ent<pdvercq /6yrcou (S/V) Kor rnv xcrd)"),q),r1 e(ootpd)"ron roD cvcyraiou otpoBrl.topof yto

tr1r, ro.),frepq avdper(q c6pa-rcauoipou.

. H Duvaprrcq prlOpror1 rou Xpovropo6 qg avdqle(r1q Ko,t roD lpovtopof trriv

po).pi6cov x.o.

'O),a to no,pcndvor ov Ko,r 6Xouv avapgroBrpqta rcdnora 0etrrcr1 eni8paoq otov

neproprop6 tcov punorv, frop' 6),a sutd on6 p6va toug 6w cpxoriv vo nepropioouv ot peydl"o

nooootd rqv eKropTrrl trov B?,oBepdlv ouorrbv.

Tqv ouorcoarrl l"r5oq oto np6B),qpro trlq 8poorrrcrlg petcooqg rCIv ercnepn6pevcrlv

prinrov rnv Trpoog6per rel"rrd q Oepprrcr1 rcor plprrrl ene(epyooio rov r6ic,rv trov rcauocepirov

trrerd qv e(oyioytl toug a,n6 tov rwqrrlpo,.

Aur6 enrmyldvetar pr rlv Borl0ero prog er6rrr'1q ouorceurlq TroD tono0ereiro,i orrlv

6lo6o rov rouooepiov perd rnv zrol,)"orl"r1 e(ayroyrlg Kor ovopd(erot rcutol.utrrc6q

petatpon6og r1 onl"d rorc)"riqg. Mdocrr plprrdrv cwr8pdoerov fioD )"c,pBdvouv lrirpa oro

eororeprr6 tou rcorcl"urtrco{r perarpon6a, cg' ev6g pw o(er8covovror to povo(ei8ro rou

dv0parc (CO) rar or u8poyovdvOporeg oe u,rivSuvo 6rofei6ro tou dv0pcrc (COz) rar vep6

(HzO), a<p' et6pou 6e u,vdyovtcr ra o(ei6ro, roD o(clrrou (NOx) oe ouS6repo ror o,B],cr06g d-

(orto Q..l).
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An6 rotoprq-c dnoryrlg o rorci"unrc6g petotpon6crg rcdver rqv epgavrorl rou np6ta

otrg H.fi.A. Kor oDyKsrprpwo orqv notrrteia rrlq Ka),rg6pvrc 4 ozroic, rrlg yvroor6v, o,no rt-c

apx€q tou '70 61er 0eopoOerrloer cruorrlpd 6pto ercnopzrlg purcov, uvayrd(ovrcq 6tot ttq

o,peprrdvrrcg ouroKlvlroBroprlXavieq FORD, CHRYSLER, G.M. vs cvcnrf(ouv rot vc

egapp6oouv pta ovtiororxl rttrvo),oyta.

Iqv EuprilTrn q egoppoyn qq rcu,talutrrng reXvol"oyiog rcoOuotepet o1e66v ptc

ol,6r)"qpr1 8eraetio e(' ortiog iocoq rcov Xa)"cprilv vopoOenrccilv pu0pioecov rcri oiyoupo 61r e('

ordaq alq 61,),eryqq re1voTvrooiaq.
'Ooov a<popd rqv E),id6o or swoleq ';ru,ta)"uu1q" rcr "Ko,TotrDtrrc6q ;ierorpon6cq"

epqovi(ovtar 6er2,d-6er)"d oto l"e(r),6yro rrov o8rlydrv Kol rr1vrrcbv po)"rg rqv repto8o '86-'87.

Iro oqpeio our6 zrp6net vcr rdvoupe plo oTropoirqrrl Eteurpl\'loq:

O laparcrrlprop6q rou rorclunrof pero,rpoTrso pe rqv ).e(q "raro,)"ftt1g" tivo,t

a66nproq eret8rl 11 6wora "ro,rolfrlg" crpopd onl"d rsr p6vo pro Xopol<tnpronrtl Xqptrctl

r6r6rqro oprop6vorv evepyciv ouotoarcrbv roD rcctotru';rrcori percrpoada rcor 61r qv i6ru tr1

ouorceurl too. llcrp' 6)"c aurd o 6poq "rcrotrfrqg" earrcpdrqor vo 6r1)"cirver o2,6r)"qpo ro

oriorqpo ene(epycoioq KoDooepiov rcar ldprv zurol.iaq Xpnorponoreitur euprirotc ovri rou

opou "rcro,).unrc6q perarpon6aq". llpener 6poq va yvcopi(oupe 6fl an6 /"npltqq d,noryrlq, o

rota),rirr1q eivur fvs u)"rr6 ro onoio 8reuxohiver qv TrpoTparonoiqoq oprop6vrov 1qprrc6v o-

vtr8pdoeorv 8iXrrlq 6pcoq o i6rog vcl oupper6ler o' uur6q. T6roreg piprrc6g clwr6p6oetq

ovopd(ovrcr rccrro)"unr6g rcar 6i,n q 6ra6rraoio, rcrd),uor1. Enrn)"6ov nptnet vo olperrirooupe

6rr yro vo Tipoyporonoul0ei pua rcaral.unrcr1 ovriEpooq, eivor ovayrcoio rc orotXeio ro, onoia

natpvouv p6poq o' outrlv vo pnopor5v vo cvn8pdoouv pero(ri rouq Ko.1 Xoptg rqv napouoia

rou rcrc)"fq. Erceivo ro onoio npootpdper o rara)"6tqg os pro XqplKrl avd8paoq eivar 11

petaBo),r1 rov oTrolroripwcrrv ouv0qrcirv nieorl g ror 0epporpaoioq.
'Etor l"otn6v orlv o-uyrcerprpevrl nepimcooq ro CO Kor or HC pnoporiv vo ofet8co0oriv

oe COz rco,r HzO cr6pq rct 6iyog trlv 6pdoq rou ro,ro,l"riq. frc va yiver 6porg rda mroro

o,nu,rteircr 0epporpooia nd,vor an6 700" rcar 6ro06otpog 1p6vog avri8poorlq 50ms (no),ri

peydioq oe o16oq p€ fllv rclurrlto e(66ou rov Kouooeptorv). Or uryrl),69 0epporcpaoieg rotv

700'C fiou oTrolrotivtat yro rnv Oepptrc4 oleiSiooq rrrlv HC Ko,r rou CO, 6i1atq q 6poor1

rcata)"r5a1, elvar 6uvar6v vo, enrreul0o6v Fr€ rnv ratd]"],q]"4 cpyonopio qq ovd<p].e(qg.

Mto t6toto 6proq ert),oyn 0a o6qyo6oe oe npoBl"qporo, o,ncill"eroq ropiog, wrb 6sv 0o

np6o<pepe rcor ritrore ro oDoroottrc6 otov neproprop6 tcov o{er6iov roD a(rirrou C{Ox).

Avti0era n Xpnon tou rotu,l"6rq rcateBd(sl rqv arcorrof;revq Oepporcpooio o(ei6ooqc,rav HC

Kol Tou CO orouc, 200-250'C, w6 o-uylr6vrrlg unoreL€i Ko,r rn povo6rrcr1 rrovonorqnrcq
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p60o6o cvayrr;yrlq rou NO or o8puvrlq d(rrlto (N). To cnor6ieopo rn-q rcota),uttxtii

eneiepyaoio.q rolv rccuoceptcr:v etvor q petrooq tcov B),aBsprbv princov ot Ttoooord. navot ato

90oh rar os 6vc eupri gdopru Oepporcpaorrbv nou ro.),unter 6ieg ng <pdoerc )ertoupyiag tou

rwr1r1po, erc6q iocog an6 tr1v cp1rrc1 \yu1pn erxir,r1or1.

Ta wepyd u),rrcd fiou Xpqolponorofvrcr orlpepa oe eupeicr r)"iparcc cog rcata)"r5teg etvat

ro na)")"d6ro (Pd) rc,r q n)"otiva (Pt) ylo rlq cvtrSpdoetg oiet8cooqg rcrlv HC rur CO rar to

p66ro (Rh) yra ttg uvtr8pdottq ovoyoyrlg tcov NOx.

Erx6va 8: Aopq rcoro).r5q pt svoopotcotrr6vo oroOqqpa ),dp6o [113]

Erx6va 9: Knntr1pog ps Korohinl rcr oroOrltr1pa )"6p6a [ 13]
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Aoprl xctc?'ottxo6 petatpoafa

Or ouvqOrop6voi roro,trunroi trretarponeiq rcou XpqorpoTtototivrc,t orouq

pw(worn'r'1rnp% npoororeriovror e(coreptrd an6 6va avo(ei8roro ouvrl0roq tepiB)"r1po Ko,t

pord(ouv no)"6 pe to orlcvor6 qq e(cyroyr'1q. Iro eooreplKo rnq o-uoreurlg Bpiorerct

rord)"7,r1),cr 8opqpevoq o gop6cq rcov wepycirv rcrrcr),urr-cirv ul,trccirv. flg rcta)"uttrd u)"rrd

Xpnolpo?Torofvror o"uvr'10coq 8rdrpopc €Dysvn p6ro)")"o, q nopouota rov onoirov uzoBoq0d tr_c

owr8pdoerg o(eiEcrior'1g Kor CI.voyolyrlq nou l"cpBdvouv Xci.pa oro toortptrc6 qg or-rorceut1g.

(Errova 8). T6roro u).trcd, 6nolq einope eivar r1 n).ariva (Pt) rar to no),),d6ro (Pd) yto rtq

ctwt6p6oerg o{er8riloeoq rov HC rcat rou CO ro0rbq enioqq Ko1 ro p66ro (Ph) yta trq

ovn8pdoerq cvcycoyrlq rov NOx. flp6ner vo oqperdrooup€ 6tr 6oo nto peydl"rl eivor 11

enr<pdvera rou rotolunrcori ul"rrou lre fllv onoia dplowcr oe enarprl ta owr8pcbvto otorleic

16oo nro peyd)"oq eivcr ror o po0p6q rcar6)"uor1g aurdrv rov ororxrirov. (Etr6va 9)

Enopdvcrrg rc erywq p6ral"l"c nptnet vo eivor Korovtl.tlpfva oe pta nol"ri peydl"tl

ezrrrpdveru,, 6ror cilore ro z[000o16 o(ei8roong Kor o,vayoyr1q trov princov va n],qotd(et

Oecop4ttrcd ro 100%. H a6(r1oq rTlg 8pcboag enrgdveraq rou raro)"utrrcof u).trori

e(cotpo),i(eror un6 qv ratd)")"r1).q 66pqor1 rou <pop6o p6oo orov onoio Bpiorcovtor

8rootpopatrop6vo to evepyd roro)"urrrcd u)"rrd (Pt, Pd, Rh). Og <popeig 8roorprrlpdroong

ro,'ru,),utrrori u)"rrof XpnolpoTrorofvrct ouvrlOc,lg noprb8erg repoprr6g wriroetg a)"ouprvtou r'1

pcyvqoiou pe no},ii peydiq awopl oe 0ep;lrrc6g xotonovrloerq. Ito ocbpa rou <pop6o 61ouv

oplpauo0ei p),r66eg pmpoi 6io6or cn' 6ruou nepvofv to xo,uoc6pra. Or 6io5or autoi eivsr

rfirqovsloKd epn)"ourtoprwot Frs ro wepyd rotatrunrd u),trcd 8qproupyrirvrug ritor pia

repd,orta enrgdvero rcard,),uor1 q.

Or gopeig tou rcotol"unrori ul"rrcori ovdl"oyo p€ rnv Ko,ro,oK€oo,onrcr1 rouq 6opr'1

8ru,rcpivovrol oe rpslq paorr6q roqyopieq:

1. ltoug <popeig Pellets(xcrolftqq pe avnxaOrotcirpevc oqcrpi6ra),

2. otoug rpopeig xepaprxof pov6lr0oo xar

3. otoug <popeiq peta?,l.txof pov6l.r0ou.

@opfag Pellets

Anote)."eirar an6 no)"}"d prrpd Kol o-ulrTroyq ogarpi8tc ronoOeqp6vo p6oo oto 6o1eio

rou rcurotrutrrof perarponta, rltot rirote vo o1qpori(ouv qv zropcir8q pd(a tou rpop6c

6rap6oou qg onotoq 6r6pXovrcr tc rcouoo6pro. To o<parpi8ia eivor rato,orceuaop6va on6

olei8to rou al"ouprviou rar 61ouv p6or'1 8rdpetpo nepinou 3mm. H enr<pdverc touq eivar
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e7r1Kc.7"upl^rsvn p€ evepyd raro),uttrd u),rrd KOt ro Bd0oq qq enrrdi'uyqq eivar nepinou

250;-rm. E(' orricrg prcrq nr$avriq 6r0eoqc rrrlv ogolpt8irov oe nol"r5 uryr1l"6c 0epprorpcoie:

(zuvo aTEo l000oc, eivar cvdyrrl ro u)"rx6 roDq vo cvt6yet otrg uryrltriq Oepprreq

rcranov4oerg roedlg eniorlq Kor orlq 6uvcprr66 ru,tonovloerq or-rv0),rrynq Kot rplpnq. H pon

r1nv KoDoc,eptcrlv 6tu,pr6oou rou gop6a Pellets eivar otpoBi),rii6qq. Ta rcruoa6pra nepv6wug

cvapeou, cn6 ta ogarpi8ro sgdntovrat ps ro wepyd rcatoluttrd u)"trd (Pt, Pd,Rh) rat 6tot

T p ey ;rar orlorof vt cr o r o1etrrc6q Xr1 prrc6 g ovtrS p 6oetg.

O <pop6og Pellets Xpqolptonorr10r6e euprirota cn6 Apeprrdvrreg rcut Iorovrrrlq rupicrlg

ouroKlvnroBroprllcvieg rar e),dXrorc (o1e6ov rca0o)"ou) cn6 eupclnotrcdg. Or rato,)"rireq autot

d7,ouv ro n).eov6rrr1pu 6u or-rv6ud(ouv to prrcp6 r6otog rotoorceutlq po(i pt rIV cn)"6qta

qg 6rdro(r1g. Avd0ero, ro Baorrc6repo perov6rrqpo roDg eivor 6tt nopouord(ouv peydl"r1

cvriotoorl orq porl rov KoDooepi<lv rar dpa petrovouv rrlv cn66oo1 tou rrulrr'1pc.(Err6vo

l0 )

KoroA0mc Movtloq

Erx6va 10: Kuro,).6rnq ps cvttrcOrotcitpwc ogupi8ro. [113]

@opf ag xtpoprxof pov6lr0otr

Anorel.etrar sn6 6va wraio repoprr6 orirpro uyql.rlq cvtoplq oe Oepporpaorcrc6g

rcctu,novrlottq, TroD ovotrrd(etar pov6)'r0og.

H eootreprrrl 6opr1 rou pov6),r0ou prord(er pe rcury6),ri olqpati(ovtcg 6ropr'1rq rcavd,l"tc

rupa)")q)"a npoq uy poi1 ralv KoDooepitrv. H 8rcropq rcov rcovc),tav eivat ouvt10or6

rerPcryrovtKrl pte 8rcotaoetg lxlmm. Ev'uo pmopei vc. ouvcrvc'looupe rar ra.vd,Lra rpryotvrrc4g

6rotopr19 cvd,l.oyc pt rqv rcotooreut1. O apr0p6g tctv rcva,)"rcbv cvdpletar oe aprcerfq

ercutovtd8eg o<pof ot pto rerpoycrlvtKrl ivroo uno),oyi(erot 6tr undpXouv ano 220 1ttypr,440
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t6tota ravdi*u. To naloq rov rorxCIpdrcov perc(ri tcov rcvoircirv rcupctvero.r un6 0.15 6coc

0.30 mm.

Ta rorlrirparo rcDv rcuva),rritv ev6g tpop6u pov6)"r0ou onote)"ofvtct ua6 ta eiqg pepq.

1. To eoorreptrco rcepo;.nrc6 un6otpCIpo Trou Ko,roorceud(erct on6 ev6oerq prcyvloiou

rcar al"ouprviou.

2. To ev8rd,peoo otprirpc (wash-coat) an6 nopcir8eg o(ei6ro rou aloutrrwtou (a}"ouprtva)

irdlouq neptnou 20prm, ro onoio ro,l"6nrer sTngovsro,Kd ro eocrrteprr6 un6orpoLra Kor

oupBil,)"er otqv preyd)"q ari(qoq tr1q rotal"unrclg enrgd.veroq.

3. Ta evepyd rcaratrutrrcd u)"rrcd Fe ro onoia 8ranori(eror ro noprirbeg orprilpa t1g

a)"ouptvaq oplpcri(owcrq 6ror n1v rccra)"unrcr1 em<pdvelo pe tr1v onoiu 6plovtcr oe ena<pr1 tu

rcuuoc6prc rou rrv4n1pc.

Meprrd afioorlpeicrlto otorXeia rc onoic np€net vc yvropi(oupe eivor 6tr 11 ouvol,rrcrl

ercrqd,vera rard).uor1q w6q ouvrlOropwou repcprrcof pov6).r0ou (enepvder to 10.000 m2, wcil

11 anortoripwq ouyr6vrpoorl tcrlv roto).uarrbv u)"rrcrirv 6w {enepvder ta 1,5-2 gr yrc rdOe

rcuprq nc),dp4 rou pov6ir0ou.(Etrc6vc I l)

Enrcpo.veLcx4 6r,corpolpdrtoorl
xaval"rori pe nopdrbr; al"oup(vo.
Ebrir flqrfoxowcrr
rcr (Rh, Pt, Pd)

Eo<oteplx6 un6orqrtopa
cn6 xepoprx6 11
percl"),r.x6 u),ux6

E 
Karol.urr.x6g ovrr,6gdoer.E

; 2co+o ,  -+zco . ,
; 2CrHu+10, --+ 4CO, + 6HrO

5 /  2No+2Co  -+  N r+2Co ,

Erx6va 11: Eororeprrrl 6opr1 tpro8rrori ratuhStrl pe qop6o pov6),r0o [113]
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Aut6 oqpaivet 6fl q o"uvoirrrl roo6qtc tcov euywrbv petd),),cov (Rh, Pt. Pd) nou

nepr6ler evu_q rora)"urrr6q perutpon6ag eivot neptnou 2 6roq 3 to no)"u ypoppdpra. Eplrerprra

eyer c,no5er1Oei 6n o oncrtor5pwog 6yroq roD Kepolrlrof pov67,t0ou eivat nspinou ioog pe to

rlprou tou rcuBropor5 niq pqxovnq. Mera(u tou e(coteprrcori neptB),r1paroq tou rctc),uttrcou

;rerarpozr6a Kor rou pov6)"r0ou undpXer evo e},ooprouvo n)riylro KorooKeuaop6vo crn6

rpdpcra Xd)"uBc DVnIn€ o,vro1nq ror el,c,ottr6qtog.

Kcraifrr;E pe
goEr€c Pellets

KcrotrtrlE pe xeprcprx6

Erx6vu l2: Iuotrlporo gop6ov rcu.tu)"urrbv. o)qop6og PELLETS B)rpopeoq prov6),r0ou I l3]

To n),6ypc orp' ev6q pev oqpi(tr rov pov6)"r0o oro €oor€prr6 q-c ouoreur1q, cr<p'

et6pou rov npooro,rei5er anoppo<prirvroq roog rcpa8oopor5q Kol rrq tdoerg ouoto)"cirvl

8rcoroirbv nou avo,nruooovror rard trlv )"erroupyic rou rwrpr'1po.

(Dopfcq petol.irxori povril.rOoo.

H 6opq tou eivcr 6trroro ps rou repoprrori pov6),r0ou, p6vo nou eScil orq eoorreprr6

un6orpcrlpu rcov rcvo)"rrirv lpqorpoTrolofvror peta)"}"rrd ul"trd. Aut6 rov rdvet neproo6tspo

av0erctrrc6 ottq uyqLlq Oepporpuoieg rct orrq 6Dvoprrc6q rcaronovqoetg cirote vc paopei va

ronoOerqOei nohl nro rcovtd otrlv nol"l"aru)"r1 e(aycoyrlg, pe onor6l"eopc vo ra.Oioro,tor wepy6g

apdoorq petd to rpuo (erivqpo Kor nol6 zro Tplyopo on6 6n o rcepc;.nrc69 pov6),t0o€, o 6-

noto_c 6w ;lnopet vo ronoOenlOei rooo rovtd oqv e(o,yropl 8iXcoq tov riv8uvo rqg o1lr1g rou

cn6 peyd)"r1 unep06ppovoq.

O peta)"l"rr6q pov6it0oq Trou ovopd(erar ouvrl0og rcc,r "rutc,)"rio1g ercrcivqoqg", ov Kor

n)"eoverctei oe o16oq p€ rov repo,prr6, w ror5rorg 5e Bpiorer ouotaoarcrl e<poppoyrl l.6yro rou

uyrl),or1 rc6orouq rcaraorceuqq.
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O gopfcg snotdettor an6 6va p.etu.)irrc6 nLi"'1p,a pe peta),},ucrl nl406po ruyei"cbr,.

6ro<p6polv olqpdtcov. H ouvr106orepr1 popgrl tou c,noraieitcr ar6 6uo e),copdrlo otprb;rcru

(rupctoer6r"l e)"dopotc), tono0errlpevc o' 6vu d7,7,o er'6rdtrreoo rur),rr6 6iaopu. H 6i,n

rcotaoreutl nou 0upi(et oepncvtivo,, eivo,r t6tora drore vo enwptnet. oro lcuporoer8r1 s),dopcrc

vo neprru)'iyovtu,r, vo 8rcpopgrbvovrcr oe emotpcitoerg Kor trreoro piog od"r1pr1g o'uyx6i),r1or1_c

vc, ozrote)"oriv to o-upnay6g ocitprc, tou petal"l"rrcori pov6)"r0ou. To u)"rrc6 TroD XpnorFonoreircr
eivat 1d)"uBcq u\ynltlg 0epp6qroq Kol av0ercrr6rTlroq oe SrdBpcoo'q, rard).)"r1l,oq Tro
ouyrc6)"),qoq rccr eniorptrlol roD "ruylolig" ro,ro,Iurrrof u),rrori.

To ndloq rou rupoiveto,t cru6 0.04-0.07 mm. H toruo06qon roo petc),).rrcori pov6)"r-

Oou oto r6lu<pog'eivcr nto az)"r1 cn' 6n orov rcepaprr6 pov6),r0o. O ),6yoq eivot 6rr bey

DIts.pXEr r8roiteprl Sraoto)"r1 peta(ri pov6l"r0ou rcar rel.6qoug. Etov perc),),rr6 rcarcr),fq bw

1perd,(erar to wSrd,psoo e(toonrc6 otorXeio, svd) orov repaprrc6 rorcl"riq eivar crcpoiqrrl 11

cvriotorlq TrpoororrDtrrcrl yd0a.(Errc6va I 3)

f l n v n n

rOrlu,rpOtt lv
0 .04-0 ,07  mm

Erx6vu 13: Mera),)"rr6q pov6),r0oq Il l3]

T6ooepa eivarT o, rupr6repa ouo'tr'1pc.to rata),urrirv cvd,),oycr pe tq l"etroupyia roug:

O o(erEcorrr6g 11 6ro61169 rccto),uqg (povrlg rtrrvnq)

O ovoyrrlyrr6q rcto)"6q g

o rcora)"rin1g 6ur)'r1g r)"ivqq (ovoycoyrr6g ror o(erEornr6g, oe oeipd)

o rpro6rr6g rccro,),r5rr1q (povng rc),ivqg) rog cppri0prorog Kol pu0pr(6pevog.(Errc6vo l4)
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o) OEer6i,rilxoq Koro\urnq (povqq x\tvr1q1

p)  KoroAur r lg  6 tn Iqq  xA ivqq

Avoy(I)yrKoq
KoTo^uTr lq NOx

O[er6orixoq
Kolotrurnq,
UU KOt  r |U

Iumnpo
nQ0rToruooicg
piy prorog

y) Tpro6rxog xoroA0r4g (povqq xl ivr lg)

Iumqpc
npoerorpoo iog
r.ilYUOroq

Erx6va 14: Iuorlporo Koro)"Dtcov ovd,)"oyo ps rn i'ertoupyiu roDq [113]

Or rato,)"r5req o,uroi e(et6(ovtor og l"srroupyotivrCI, ouornporo ptrorporllg rcDv

B),oBepcbv pDfiovrd)v, ovr€dprnro CI,n6 ro ov o roc0r€p1K6q pov6)'t0oq eivar Ktpo,plK6g q

ptr0l,).tK6g.

t : . t  . ]  t . . . , i r i tN
B l U A r i - ,  : , ; r $ - t l

Iumnuo
npotTorpooroq
urYuoroq

OEor6orrxoq
xoroA0rrlg.
CO xor  HC

- Torodixoq xoroA0rrlQ
N O x ,  C 0  x o r  H C
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2.2.1.1. O(er6cottx6q t1 6ro6rx6c xato}"ftqg (Oxidation catalyst)

Erx6va 15: Ardypoppa l.ertoripyiog o(er8conrcof rcra)"rltq [113]

Olsr8cortr6q q 5ro6rrc6g rcral,rSrqq, rltav o rcaral"rirqq fiou op1lKd nprrltoe<oapp6otqre

ro 1973 ors. cpeprrdvrro curorcivqro lre cprcerrl ezrolic, crrpor5 peirove (o(ei6cove) ro

grovolei8ro tou dv0parca (CO) Kcr rouq crcouotorig u8poyovdv0pcreg (HC) rctd 50%

nepinou. O nvrlqpaq ).erroupyorioe pe nepiooerc a6po,, 611),. <pro16 piypo, X,opig )"qnu1

l"dp8a,, wr,r unqpXe 11 8uvot6trlrcr 6yluoqg a6pa cn6 np6o0ero oriotrlpa ncpoplg a6pc nprv

rov rarol,ftrl. To np6B)"qpc 6par6 pe cur6 tov ljno rou rcutch;tr1, rlrav 6n dgqve

uvenrlprlo,oro rc o(ei6rc rou o(rirrou CJOx).'Etor Tprlyopo or epeuvr'1r6q o6r1yr101rov orov

rpro6m6 roro)"rin1. (E6),oyt1 Kor tl ovopcoiu, tou). H raravd,l.alorl rcauo'ipou yro rov

o[er5cotrrc6 rcorolurq 6w pretoBd]"]"ovtav oqpcwrrcd, wcb rl prKpn peicooq qq rnro66vopqg

ppn*e Tpiyopo ),rioq an6 roug Koroorceucordq curorrvrltorv pr rTl prKpq crSfrloq rou

rcupropori. !e rd,norsg d),i,eg neprntcirostq, n Xpnon rototrfq pe percr7,)"rrc6 pov6ir0o, 6ev

enqped,(er o1e66v rco06l"ou qv mnobfvoprl rov outorivqtov.(Errc6va l5)

Xr1 prx6g ovrrdp6oerg o{ef6oro4g

Movo{e(6ro
Tou ovepoKo

2CO

+ Oluy6vo

O z

Arofe[6ro rou
6vepoKo

ZCOz+

BoApi6o  EGR

l - lpooOerog
o6poq

Avot<Oxl,<rlcrq
Koucr( fep[u)v

O{er6<or rx6q
xoloA.6rqg

Kepop r t x69  pov6 l , t 9og

AKougrol
uOpoyov6vepoKeq

C n H m

+ O(uy6vo Aro(ei6ro rou
6v0poKo

+ Y6porpo(
(Nepo )

(m/2\  HzA+ (n+m l4 \Oz (n )  COz +



J +

2.2.1.2. Avayoyrx6 q xatui'ritr1 g (reducin g catalyst)

O o,vayroyrr6q rato),rlu1c 6el' 6rcti0erat orqv cyopd oav rata)"ritqq crn6 povo: rou.

lliqv 6prog 0a e(eruotet rcr aur6q, a<pori cnotel"ei to nprbto rptlpo tou xoto)"6q 8rniqg

r)"ivqq (n Srjo Bo0pi6ov) Ko,r rou tpro8rrcof rctal"6tr1, 6zrrrlq 0c cvoqepOei naporato. @uotrd

npo,Tl.roroTrororivtor nerpupatc oe 6r6<popcr epycoqpra Kot p€ 6rd<popa u)'rrcd n'1' Ipt6ro,

yal,q66vro xcQrbq Kut Fn euywq p6ta)")"a. Irqv E)"),d64 ytvowcl tpto\4lrtKd nerpapotc oe

flovenroalptax6 enine6o, TroD oov oron6 61ouv qv eleiipeorl wal")"arctrrcrilv trfoerov, pe pq

euysvl p6rc).ia oTloic)rE.X. Xa).r6g. O nro eqtrct6q ndvtrog rp6noq 8rdonuorlg tou povo(et6iou

tou o(ritrou eivor ps ovctyoYrl tou NO fvcoorl pt r0 CO, Hz rcar HC. fta, tqv enrrupl

Trpoyporo,roirloq rov 7rcr,pc7rdvco avrr6pdot{Dv, rp€net. vc n}"rlpor.ivtcrr ronotor napdyovreq

o7troq:

c) No pqv unaplel Trolit ofuy6vo ornv r€drpror1. O )"6yog )'6p64 6q1'c6rl 0c np6net va

Bpioretor rdtco an6 rl ororxelopstprrrl ovul.oyia Kot o Ktvlrrlpog va 6ou).e15et oqv neptoill

rou n),"oriorou ptyporog. To oluy6vo eivor epn66ro orrg nto ndvcrl avtt6p6oetq, aqor5

XplorlroTrorettor an6 toug rcuta)"r5teg oqv o(ei6coot1.

9) To piypa aepirov, CO, Hz rar HC 1per6(etar vcr eivcr oe encprc4 noo6tqta Ytc, rqv

7r poT l-rorofi oiq oq tcrtv ovtt6 p doeov avaycrlyrl q.

y) An6 rr'1v enrl"oyrl tou rcarahltr1 Kol or ouv6uaop6 pre q 0epporpaoio )"ettoupyiog

e[cprdtar 11 6qproupyto Deutepoywrbv puno.vtcilv, 6ncog eivcrr 11 oppcrlvio O{Hl).

Ouotrd, 6l"ot ot napdyovteq roD ovc<p6p0r6cv, 61ouv o16oq pt Io orloqpo

rpooo$ootoq Kor rnv roiq pri0ptorl rou rrvqnlpc. To tDptirtpo XpnorpoTrotor5pevo

rura),uurc6 u)"rr6 T1o rnv ovcyoyrl eivat to p66to (Rh).

Xrlprxdg ovndp6oetq ovoyoy{q

Movo[ai6ro
rou o(tbrou

2N0

, Movo[ei6to
t 

rou ov0poxo

,  d n n
t  a w w

AroEe[6ro rouA(oTo * ouepo*o
)

Nz + LCAz

Movo[ei6ro
rou o(trlrou

2N0

+ Y6poyovo

2Hz

A(oro

Nz

+ Y6porpoi
(Nepo)

2Hz0+ +

Movo[e[6ro
rou o(torou

2N0

+
Axoumor u6po- .^,..-- Ato[ei6to rou Ydporgoi
y o v q v O p o x e q + A q u r t u '  o v o p o x o  

'  
1 t ' t e p 6 )

C n H m + N z + Z C O z + 2 H 2 0+
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2.2.1.3. Kura),6tqg 8rnirlq x)"fvqq (dual bed catalyst)

O xata,i,urqg 6mi,r1g x)"ivr1g ouoroottrd, aftotel.eitot oTto 6uo rata)"ure-c tono0etrl-

p6vouq oe oerpd,.'Evav avo.yroytr6 roto),riq T1o ro NOx rcat 6vav oier6ottrx6 rutui"urq yto

roug HC Ko,l ro C0 (yr' cut6 rct ovoprd(etar 6rn)"qg rlwnq). Itov rcotcr)"rirq 6rn)"r1q rc)'ivr1q to

perg)").rr6 6o1eio 6Xer 6uo feT"atprotouq 0crldpoug, petofii ttov onoiorv und,plet waq ev-

$rd,peoog Xopoq, 6nou 8taoropni(etcr np6o0etoq o,6pog, pe rn Boq0eta ev6g ouoqporo-q

napoXr1g cr6pa art6 pio o,epovr),ia. To rcauoc6pta nepvor5v npotta cn6 n1v npd;q rc)"iv1, orrlv

onoia avdyovror tc NOx rcat o(er6rbvovro,t, oprotrr6vot HC rcor C0. Iq ouv6Xerc, tc

rauoa6pro, 6t6pXovtat 6ro,p6oou rou Xritpou npoooyrrlyrig c6pa orq 6er5tepr1 rciivr1. 6zrou q

ovr)"ia c6pcl (oriorrlpa 6ypoqg cr6pc) npoodyer lKovo7roltprcr1 noo6rqrcr a6pu yto rnv tel"rrr1

glei$cooq tou C0 KCrl rov HC. O o6pcg our6g ovopd(erclr np6o0etoq r'1 8eurepefcov crfpog.

Me ro o(uy6vo rou np6o0erou o6pa o(er8rirvovru,t rel.trd, o)"6r)"r1peq or noo6rlteq trrlv HC

Ko,r rou C0. H ).etroupyio tou rcrvqnipo, yivetot pe nl"orioto piTpa, 6l),o5t o )"6yoq I Fpi-

oKrror orn ororx€loperplKn crvci"oyic,. Aut6 <puotrd, orlpoiver au[qpwq rctcrvd]"cooti

rcruoipou.(Err6vo 16)

Erx6val6: Tpro6tr6q rctol.riqg 6tnl"r1q d'ivqg [113]
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H C

BelrLmrl

Aerroupyiog
rptodtxou
xoroL0rq

1 4 : 1  1 4 . 7 : ' l  1 5 : 1

Aoyoq oepf,-(quoipou

Qr(l)xo

Erx6vu 17: B6)"trorn nsptoxrl ).ertoupyicq roD Korol"frn. [ 13]

'Evc ar6pa ptlov6Knlpo eivot 11 8qproupyta oppcr:vicg NHI (rcatd nlv ovaYoyn rov

o(er8irrtv roD o,(6roD), q onoia psplKd)g p6vo o(er8cbverai (ovd an6 rnv sv oDv€X€io dyXuon

cr6pu.(Errc6vo l7)

flpcrtrrcd, ro ofoqpo Koro).6q 6rn),r19 r)"ivqq 6ev e<popp6oalrce otr6 roDg Eupcrr-

nc,iouq rcorcoreucor6q uurorrvtltorv. Irrlv Apeprrr'1 6pc,r,c ppn*e egoppoytl an6 roDg

cvttororloDq KorooKeuaot6g ourorwrpov. To oriorrlpo 6rn),qg r)"ivqg pdl"rota ouv6udorlre

pe o'uorrlporo \yeKoopof rot oroOqclpo l"6p6o (x),erotd ouoqpoto priOprorlg). To priypo

6pcog oe autd to aurorivqra (),oyro rou oto0qrrlpo ),dp6a) rltav orot1etopstprr6 rcr 61t

nl"o6oro, 6ncrrq cvaq6p0r1rce na.pondvo. To ouotrlpa rata)"6tq 6m)"r19 rc),tvqq, ywrrd qtov

lerp6repo an6 aut6 rou rpro8rrcori xo,rol"ritq rccr yr' aut6 6w sntrpdtqoe.(Ex6va 18)

r 6 0
o
tO

5 a o
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J I

:o^'ivoq eqdr!rsnq

Kqro^Ornq
. 6(n^nq

\\. KAivnq

Erx6va 18: Atdypappo ),elroDpyiog r(oro),uq 5rn),r1q r)"ivqq I l3]

2.2.1.4. Tpro6txrig Koro)"6rqq (three way catalyst)

Erx6va 19: Totrrt1rplo8lKof rorc)"rirr1 [I I3]

O tpro6rr6g rco,rohlqq €tvor onpepa ro eTrrKpor6orepo o"6orqpa rcu,rol6r1, eire our6

e<popp6(erar roq pu0pr(6pevo, eire roq appri0proro or5otr1po. 
'E1et 

eqoppoorei eup6rog an'

o),ouq o1e56v roug Korooreuaot6g outorrvtltrov rcr ouv6ud,(erar p€ rov r1),errpovrro 6LeyXo

Trposrorpooiug rou ptypcrrog, roOrbg Kol rn ouvelq 6r6p0rooq orc enrOu;rqtd 6pra rrlq
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Trsproxrlq rou ),:1. Kiar8i orrlv 6)"q priOpuoq,6nrrlg zpoavcgdp0rlre, yra eva rc)'etot6 oriotqprc

puOprorlq aivor o ),r1nrqq ),dp8a (pu0pr(6pevoq rproSrx6g rcato)"uuqg).'Opcoq, crx6;rc Kot yto, ro.

avorrtd ouorqpara puOprorlq (Xrrrpiq ).r1nq l"dp6a) o rpto8rr6g crpp60pnotoq rataiurqc eivot

11 enrrcpureor€pl ),6oq.

A) App60pr6roq tpro6tx6q xatai'ritrlq

oo noooo'ro uerorponrlq
1

80
60
40
?0

FlIoubr-o-[.!!-mxo

NOx

H C ;

.t co

Erx6va 20: Bc0p6q petutponrlg tpro8rxori rcta)"rirr1. Ii07]

Me tov apprS0proto tpro6tr6 rarahirq enrruyldvovrot perorpon6q trrtv puzavtrilv CO,

HC rar NOx oe noooot6 nepinou 500/0, wa pe ro pu0pt(6prwo rpro8rr6 rcrc),riq entruyld-

vovror petatpon6g rov puTrovrrirv oe noooor6 90 6roq 95o/o nepinou. To r),er6i oto peyd)"o

noooor6 petatponr1-c rov punovrrirv, eivar o'uveXqq 6rop0rrrorl tou )"6you l.6p6c (),:l).(Errc6vo

20)

O rpro6rr6q rata)"riqq eivar o xaral6tr1q Trou petrilver Kot roDg rptrq polrovt6q CO,

HC rar NOx. O cppriOprotoq rpro6rx6g xurc),6tqg 6w anarrei qv rlncp(q r),erotorj

pu0prorrrcou o"uotrlpo,rog lre ovarpogoS6tqorl r)"qpogoprcbv o,n6 to croO4u1po )"dp6c, yra

rnv npoerorprcoio Kor q)"errpovtrcr1 pu0prorl roD piypratog c6pa-rauoipou oro

oror1rlopetprr6 ptypa 14.7:l (reptolq rou l":l). Or cppuOprotor xcta)"freg 6w iettoupyorlv

ornv nsploXq rou l.:1, o).).d, oe neprop'1 rcowd orrl o16oq ),:l (n.1.0.9-1.1). fra ro ),6yo aur6

6w 6Xouv rov i6ro Bo0p6 an66oor1g p'fva pu0pr(6pevo raro,),ritr1.
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B) Po0pr(6psvog tpro6rx6g xata?'ritqg

O pu0p(6pwog tpro6rr6g rcoru.),r5qg, 6notq ovcrrp6p0r6e ncpcndvo, peubvet Ko,t roDq

rperg puTrow6g CO , HC ror NOx. To noooor6 preicrlorlg eivor ercn),qrcttrc6, a<pori rupoivatot

yripco oto 90-95%.I' 6va or5oqpo rpo<po8ooioq pe ql.errpovrr6 rcappmpot6p t1 ryercop6

(pov6 11 ruo),),on),6) ror rotol"frq, undpler rl"erot6 orionlpcl pu0proqq. To rcLerot6 crut6

oriotrlpro o'rr1pi(er q ).errouplia tou onlv rinup(q tou oro0qqpa o(uy6vou 11 aroOrlu'1po

)"dp6o. Aur6q pe tr1 Borl0ao rou eyrerpd).ou otdl"ver onlv cvtiotorlq eioo8o n),r1po<popieq yro

nlv rcardorcoq ).erroupyioq tou rwqrrlpa ror ene(spyd(eror ovd)"oya ng n)"qpo<popieq. Ir1

o-uvdXerc 6rop0rirver rrlv ovu,l"oyio piypatog a6pc-rauotpou ortlv zeptoXrl L:l. O

pu0pr(6pevog rpro6rr6g ratu.)"rirqg (rou onoiou o 6pog eivot l"iyo no,ptpl.rnvtonrc6g), eivat o

roto,).r5rr1g fiou ouTKcvtprirver ro peyol"rirepo wSrogdpov ezret8rl entnryldver to p6ytoto

noooor6 peirooqq tov enrB)"aBrirv puruowdiv yro, ro neprBd)"1"ov. H tono06tqorl pu0pr(6pwou

rpro8trori rcrrciriul, o' fvc aurorivqro oupBotrrcrlq reXvo)"oyicq eivat teXvrrcd 6uvcc1, o}")"d

orrovoptrd ave<pdppoo'T1, ps onoro8rlnore tp6no n cv curq TrpoTpcrofiorq0ei.(Errova2l,22)

Htrexrpopoyvqrrx{
poApi6o 6r6p9oor1g

Erx6va 2l: Lruypappo ).erroupyiag pu0pr(6pwou rpro8rrcori rcarol.ihr1. [113]
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PPr

3C3:

Erxriva 22: Or ernopn6q prinrov prerd roiv roralfal perrirvovrcr Spaotrrcd 6tav o ),6yoq a6po.-
ra.uoipou ppiorcetc,r ot orotxstopetprrri avo,l"oytc. [1 l3]

'Onog 6ywe ovtrlqnro, q Xpnon rcov rcoro)"utri;v crncrttei rn Xpnon up6)"up6qg

Bw(ivr1,c.

2.2.2. I'AYEIMO TQN BENZINOKINHTHPON-MONYBAOYXO' KAI AMOA\'BAH

BENZINH

H Bev(ivr1 oq roriorp.o rov rrvrlrrlprov Otto napdyerat o1e66v snorcIetotrrcc cno to

crpy6 rerp6),aro. H Sru8rro,oia no,paycoyrlg ouviororcr ouorcotrrd oe rpia ord.6ra,:

To nproto ord,6ro repil,cpBdver r1g ere(epyooisg rou apyori netpe)"oiou fipw rn

Eni),ror1, 6ncrlg to <puorrc6 ro0oprop6 trrlv ycro8drv npoopi(tov Kor rqv olroepirooq rcur

c<pu6dtroor1, rccrd ng onoieq anoparcpfvovror ro u6prc Ko,l rl uypaoia. To 8erirepo ord,6ro

eivar 11 6u5)"ror1 q onoia ouvtotcrcr orov 8ralcrrprop6 trov eni pr6poug orotleiov rou opyori

retpe)"oiou p€ rrlv p60o6o rrlq rl"aopto,nrcr'1q an6oro(qq. To tpiro otd,Sro agopd tr; 6r6gopeg

ere(epyaoieg petd qv 616)"ro11 ror nepr).cpBdver ro 0epprrc6 11 ratctrunr6 cracking Kor rqv

o,nopdrcpuvorl 6ro<p6prov cvenrOfpnrov o-Dorotrrcirv ofia,q T(..X. ro 0eio.

To cracking eivu,r q 8rdonoon rou peyc),op6prou Bapdov wri:oeov oe ;.urp6repo

p6pra oygpati(ovtcg rltor e)"cr<pprirepo npol6vrc. H 8rdonool Trpoypctonorettor F€ rrlv

ent8paorl Dvqing 0eppoxpaoiaq rcar nieorlq (0eppnrc6 cracking) ra0rirq enioqg Ko,l pe nlv

\ /\
NOx

\

\
\
\

\
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6p6or1 apyil,onuprnrcdtv wciloeov (rctclunr6 cracking). Me qv p60o6o ourr'1 nporcunter

Fsv(ivn uno Baputepa npoiovto oTroq eivcr to Diesel Ko.1 ro qcottotu6 nstp6iaro. Avc)'oycr

pr rov o-uvbuoop6 rov cDq 6vro rprcitv oto8icrlv etre[epyootCI.q rpoKDTlret to te]'trc6 npo'iov. to

onoio ps rrlv rpoo0rlrq anrniiov Be),rtrotrrcirv ouorortKcbv tatpver ttq enr0upqt6q rou

r616tr1teg.

H pEv(wn l"orlt6v Troo Xpqolponoreitor og rclr5orpo oroDg rcwr1n'1peq Otto eivcn evo.

piypo u8poyovcvOpdrcov oro onoio 6Xouv npoote0ei 8rdgopc Bel"ttcotrrd ooorutrrcd.

Opropdvo orllo rcl Be),nr.oarcd, X.lDnolf^rolrororjvtcr ylo. rtlv petc.tponrl tcov rcotd),otfiov rnq

rco,rioqq, 6tor ritote va aroqeriTeror n evcn60eorl rouq oroDg Xc,tpouq trov ru)'tv6pcov' Al")'a

pe)"nrrlnrd wrolpouv tqv avno(er8corrrcr1 ror avnsrcBpronrcr'1 rrccrv6clta tou rcauoipou

(6raqpdtvroq xo0ap6 ro orlotqpa crvupp6gqolq Kol toug 0al"d;.roug rcariorlg), wril dl'l"ct

rccOopi(ouv tqv nrqnr6nlro rou xo,uoipou. O po0p65 nrqttr6nltog rrjg pw(ivqq oe o16oq pe

rtg erdororc eTriKpororioeq orov Krr,rlrrlpa ouv0r6eq Bpoopof ror atponoirlorlg, nol(er

preyd)"o p6),o otrl ooon'1 oDpTreprqopd rou rpriou Ko,r roD (eotof K1\'1'lrnpcl. Itov rprio

rcrvqa'1pa, nporcerpevou vo enrniloupe evo ra),6 lerctvnpo, plo orpcotrl dgoptq Lertouplicr rcrt

prc opa),r1 xct yprlyopq percBo)"q <popriou eivo,t onapoiqto 6vo Xcpq)"6 orlpeio Bpcopori rat

pro uryrl).r1 nieorl crponoiqonq noo 0c Borl0rloouv orl ocooa'1 ela6prooq rat avdpet(q tou

rauoipou. To lprlorpronororipwo, enop6vroq, ratotpo nptnetvo eivat cpretd. no1nr6.

Avri$eta, orov no)"6 (eor6 rrvqnlpa xptnet vo ano<pefyetai o opiponogt6q

guoal.i|rov ctprori oro rcrk)"rrlLro Kol oq eK toftou nptnet to raforpo vcr eivct ),ty6tepo

na1ttr6. fra rov ).6yo cur6 q 6ran06pevn rpog ruto,vd,)"ooq Bsv(ivl nplnet rctd toug

rcol,orcorpworig prlveq vo eivsr ),ry6repo nqrrrr'1 rat ratd rouq Xsll^ttprvoriq neproo6tepo.

Iuyrercprprfva o Bc0pog e(drptoqq rnq Bsv(ivqg np6ner to rotrorccipt va etvat 50% orouq

105'C Ko,r ro lerpcirvcr 50% otouq 90'C.

Tc poorr6tepa 6prrlg Ko,r Trro cnapoirqrc np6o0eta os ptCI, pev(ivq eivat erceivo Ttou

au(dvouv rnv ovasKpqrcnrc6qrd qq. Qg yvroor6v I ovrttKpqrctrc6nlta w6g rauoipou

rcu$opi(er tr1 o16oq ouptrieoqq fiou pTropofpe va utoOerrlooup€ Kot noi(er onou8cio p61"o

oqv ou(qoq qq mno8rivcpqq tou nvrlu'1po.

Avtrerprirnr6qrd eivor n ovrioroorl Ttou rapouord(er 6va rcoforpo ornv

outavu<p)"e(r1 rcdtot ano ouv0rlKeg roxDpqg oupnieoqq. Auul erqpo(etcrt pe rov aprOpo

ortuvicrtv rcar rcu,Oopi(etar netpupo.trrd, pe rq Xpt1oq w6q rciqtrqpcr petuBlritrlq ouprnieoqq.

'Orov pra Bw(ivr1 eivor 96 orctovicrtv oupneprg6ptrot oov wo pilpa 960% rooorctoviou rat 4o/o

rco6a,por5 errcvtou. (To rooortdvro 61er no),ri uyr1)"6 Ba0po ovtiotcoqg orqv ourovdql€€n

wcil ro ro,0op6 entd,vro nol.ri prrcp6). Enopwroq 6oo nro peyd)"oq eivor o cpr0pr6q orctovtrov oe
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pro pev(ivq 16oo nro D\{trn eivcr 11 ovnrKprllcrtr6qtd filg Kor ouvenrbq t6oo nto uvnin tl

o16o11 oupnteoqq zrou pnoporlpe \ro €goppoooDfi€ 8tXcoq va 6tatp6Xoopt rov r(v6uvo

aurovdrpie[r1-c (mpdrcra). To te]"rr6 o.rot6]"eo;ro eivar q oulrloq qg rzrno8rivopnq rou

rcn1rr1pa.

H cwrcrcpqrrrr6nlro ouotooard neprypd,getar pe 6rio XopoKrqplonrorig aprOporiq,

rov ROZ Kor rov MOZ. O apr0p6q ROZ Xoportqpi(et rrlv ovrt€Kpqrcttr6trito, ot orrovto,

nov nptnetvc 61er q Bev(ivr1 ritote vo pqv oDrovo<pl"6letat rcatd rrlv perdBuorl tou nrqtrlpo

on6 ng XOpqI€g otpo<p6q otrg uyr1fulg (rrurTlparu, enndXpvonq). O MOZ ovttotorl"o

npoo8ropi(sr rI oupTiepr<popd rou rauoipoD orlv ourcvdg).elq ottg uryq)"6tepeg otpoqdq

(rcmruqpotu uyq)"ritv otpogritv). }5pqrrlvc ps rqv runonoiqorl nou rc0opi(er to DIN 51600

nptnet ylo rnv Super Bev(ivr1 o clpr0p6g ROZ va etvat tou)"d1lorov 98 ortdvta rat o MOZ

tou).d1rotov 88. Avtiorol1o Tro rqv on),q o ROZ tou)"d1lorov 91 rcot o MOZ 82,7. Erceivo

Trou l.!o,q w6rog6per rueproo6repo eivor o opr0p6g orctavirrrv ROZ o onoiog ndvtc eivat

peyo)"rirepog ror rahinrtt rov cpr0p6 orctoviorv MOZ.

O ltapardrro nivcrog 6iver ouyrprtrrcofq cprOporig ROZ rcrt MOZ avd),oyc pt rnv

not6rqtc qq pw(ivqq Kor q XnplKn rrlg oriotcroq.
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llivaxag 5: llopuorcrun - XqprKn o6oraorl Ko,r XopoK'rqprorrrd Bev(ivqq [110]

Tg6rcg ncpcroxeulE

Bev[(v6

Kfpn ouoratxd IIux,v6rlrc

e/ml

ROZ MOZ

Ber[[vc cn6 x].copctLxri

omorc[1

Alxdvr,a

xut)"oq],xdvLo

0,680...0.70062. . .  U 64...62

Bev[[vo c:16 Oepprx4 n
xoro),rn Lxrl 6Ldo:rao11

IIcpcq(vr1

v0qtjq

A),x6vr,o

Al.xdvr.o

0,720. ..0,750 88 . . .  92 78 . . . 80

Bwl[vr1 u6 Aul[onxd 0,740..,0,79093... 98 83..  .88
Bevl(vc ol,xol.r,xr; A).xfvla, A),xdvr,a 0,690.. .0,71092... 94 90.. .92
Bevl(va on6 nol A).xdvuu 0,720...0,74095.. ,  100 80..  .90
Bevl[vo a:r6 mrp6],uo4 Aqxlpatxo[

r'60oyovdv0ooxe<

0,800.. .0.840 98. . .  r00 83. .  .8s

IoonrvrdvloIooe!dvLo A}'xdvLu 0,620. ..0,660 88. . .  92 87. . .90
B ev[[v1 o.uronr,qrtov

cxintov
Agopcrrxof

r-rbpoyov6v0Boteq
ca. C,875 108. .n2 90..  .95

Qg poorrd np6o0era yro rnv cri(qoq rqg ovrteKplKttK6rnrog rqq Bw(ivr1g

/"plotpofiotr10r6av Kord K6pov 8rdgopc al.rrl),ra tou po).6B6ou Kor KDpiCIq o rsrpo-

utOu),rorl1oq Kol o rerpo-ps0D)"ror11oq pr6),uB5og [Pb(CzHs) Kor Pb(CH3)4].

H peyd)"r1 6pcog rolrr6tqta roD p6)"up6ou (rapnvoTfw€on on6 po),up6iooq ro,r

ysv€r1K6q ov(l)pol"isg) os ouv8ooopi, Kor pe rnv ovd,rru€I p.loq t1)oioonqg olKo)"oyrKnq

ouvei8qong, ovdyKoo€ roug Koro,oKsoo,or6g vo Trpooovo,rol,rorofv or d)")"eg ),ty6repo

B)"aBep6q wo)")'arcttr6g )"rloerg. M6ou, l"orn6v ar6 prio orKo)"oyrKn oTrrlKl1 ovo,TrrD10nK€ n v6o

ovrlppuTrovrtd r€Xvo),oyia rou ornpi(sror orn Xprlon Fw(r"ng pe l"ry6tepo p6),up6o ror

sTreKrsivtrot ortlv rapall|,po eTrsqspyooio rov Kouooepiov 07[6 6vcv roralurlK6 psrorpoTr6o.

H v6a Bw(ivr1 o,v Ko,t negayer ),iyo p6)"uB6o, w rofrorg 61er enrrporrlosr 6re0vcbq vo

ovopd(eto,r "ap6l"uB6ri" enet8tl ro, Troooord tou trr6),uB5ou eivor e)"d1roro. tDyK€Kplpfvo

neprryet 0,013gr/lit oe ovrtOeol pe rnv po)"uB6ou1o n onoio nep:r;yn 0,15-0,40grllit.

H 6).].etyq p6lup6ou 6poq, 0o 8riptoupTofor ova,r6qeurro qolv6psvo oDrovdgfe€qg

ov 6sv XplolpoTtotofvrov ot ovaKordoroorl roD 8ldgopo d)"),a o,vrtKporrKd Bel.nronrd. Qg

tdtorc oDorortKd Xptlolpofiotorivror n).iov 8rd.gopor opol"torlKoi u8poyovdv0pareq, 6nroq ro
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pev(6trro rcr 8rdqopeq dlJ'eg opyovrr6g evriroetq tou o(uy6vou, 6ncoq eivor 11 prs0av6ir1, 11

ur0crv6l"r1 rcr q rouLou6lq. Eniorlg Xpt'lotpoTrororivrar optopfvor or06peg rcrr rcupic,tc to MTB

( Me0ulo-tsrpo,-["r7rouo],o arO6paq).

flp6ner vo entoqprdvoupe 6n ro np6o0eta autd eivar e(ioou to(rrd Kor KopKloy6vo,

av 6sv t61ouv prag entnl,6ov ene(epyaoiog orov rco,tc,l"utrr6 perorporfa citote vc rccrc,ororiv

arciv8uva. Enopdvcog eivcrt enrBepfnFsvq n Xpnon rcrrotrurrrof perarpon6s ors curorcivqrc

rqg v6cg teXvo)"oyicq TroD XpTlolpoTrororiv ap6),uB6q Bev(ivq. AuoruXdrq nplv psptrd 1p6vtc

ro o)"6yxov "KoioJ Ko,l clp6)"uB6q", 7[ou ilXe enrrcpon'1oer orrlv e]"],r1vrrq clopd. ro1)

cutorrvrlrou, entrpexe, nr0ov6v ),6yro dyvoroq Kor 61r ),6yrrt oronrp6clrog, rl X,pqon rnq

ap6),up6qg Fsu(,"tlg 6iXorg rov anapairqto rcorc),unrc6 petcrtpon6o, pe Koroorpogrrcd yro, ro

neprBd),)"ov Kor rov dvOprrlno ozore).6opcto.

To ftl"eov6Krnpo, qg ap6),uB6lg Bw(ivTlg oe o'uv6uoo;r6 navro. lis rnv 1rr1oq tou

roto),riq 61er p.6vo omo),oyrrr1 8rd,otooq Ko,r rTrrKrvrprbverar otr'1v e)"o,1totonoiqo1 torv

ercnepn6pevcov pr5nrov yro rqv npooraoia rou zeprBd),),ovtog. Ie 06po,ra o-upTrrprgopdq rou

rtvrln'1pc, 11 ap6),uB6q zrporal"ei pro prrcpr1 nt6or1 ropoq el' crricq rou perCIprvou rarcoq

aprOpori ortovirov (95-96 orctdvta). H peioloq qg rollroq eivor tr1g rd€ng tou 1-2o/o uvo.

orcdvto. Entnl."6ov o perrrrprevoq apr0;r6g orctcvirov eyrupovei rw8rivoug outovog)"6(eolv oe

Kvrltqpeq pe uryrl)'r] o16o11 o-uptieorlg. To np6p)'r1po ovrlpsrcont(erar ps rov q).ercpovrrc6

t)'syyo trlg ycrtvic,g Ko,r rov croOqclpo o,vayvdrproqg rcruzrlpdrov Ko,r 6Xr pe qv e)"dttcrton rng

o16oqq oupnieoqg, ytoti t6te 0a npo6runtav npoBl,rlpcro anritl.ercg roproq rcor crl(r1or1 zrlg

rcato,vd,],ator1g rouoiptou, llopd.),),r1),4 or 6peuveg orp6govrat orlv nopcorceuri ap6l"uB6r1g

Bw(ivr19 pe peyahitepo opr0p6 orcrovirov.
'Eva 

d)"}"o ptetov6rrrlpo rqg cpr6),uB6qq eivar 11 perropdvq rrcv6ulra nou 6ro,06rer rog

rcariotpo ylo rtlv )"incvoq trov petal"l,trcrilv enr<pover6v tou rnry1po Kor r8tcoq rrrlv e8prilv tov

pol'Bt6crtv. H 6)')'eryq rrav6nlrag ),inavoqq o<peil"etat orlv oTroDoic tou p6luB5ou, o onoiog

6po rog l"rnowtr6 ortq og dvo ;reto)"l"tr6q emqdvsreg. Erop6vrog oe rrvrlaipsq Trou rco,ive

ap6)'uB8r1, xptnet or pa),Bi6eq Kol or 66peg roDq vo rctcorceud(owcr on6 er8rrd or),qpd

p6ra)"i'a. llp6net eniorlg va enrorlpdvoupe 6rt ro rc6oroq nopoyroyrlg qg op6),uB6qq pw(ivqq

eivar nohi uyq).6 oe oX6ori pe o,ur6 q-c potruB8orl1ou.

llcp'61"4 cutd, ociv E)"l.d6a n npn 6rd0eoqg rqq ap6),uB6qg eivar oletrrcd prrcp6teprl

cn6 n1v avtiototltl trp( trlq potruBSorilou Kor rofto, p6vo rcar p6vo yro va 8rlproupyrlgor5v

rivqrpcr ytCI, rTlv an6rtrloq curorrvrlrou ovrrppuTrcvtrrr1g re;vo),oyio,q. To peya),rlrepo 6pcog

perov6rtrlpa qq ap61'uB6nq Bw(ivqg eivar iocoq q e)"l.rnqq evrlp6pcooq, nou o8qyei onlv ror(

Xpno| rqg ps oppriOproto rrvrlclpc ror 6)").eryn n FIdFq rcc,ro}"utrrori percrpondcr. Kdrco
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az6 rrlroug ouvOrlre_c q cp62"uB5q yivetar ei'ioou, av orr Ko,l n€prooorlpo, punoyovoq czo

rqv pol"up6ori1o. Aur6 p6Burc 6w 61et vc rdver t6oo pe rqv op67,uB5r1 ooo pe rov i6ro tov

dvOprrlno. llpopd),Ler ),orn6v enrtsrtrrd, 11 avdyq 06oruror1q ei.'6g niatoiou cruorrlpori eieylou

rcrtv Ko,Doo,epirrlv, qq rcatdoroollg ).ertoupyicq rou rrvqrlpo Kol rn-q rccrdotcoqg ron

ro,toiurrrorl percrponda. flcrp' 6l"a aurd I Xpnoq tqg op6lupSqg oe ouv6uao;r6 ndvta pe

rov rcorcl"rirrl crnotel"o6v orlpepc rqv rpoorpop6reprl trfoq yro rnv npoorcoic rou

zreprBd,),),ovrog.

2.3, ANOIKTA KAI I<AEIETA ZYETHMATA PYOMIEHZ

2.3.I. ANOIKTA 'Y'THMATA PY@MIIHI

H 6uvat6rrlta q).ertpovtrcr1q 6r6p0ooqq rar el,6y1ou rou piyparoq g^te v6eg r1).ercpo-

vrrc6q Etcrtd,Lerc,, €yet onoteL"6oet rnv ogopprl yra avcgopd oe ovorrctd rcar rl.erord ouorrl;.roro

p60truor1g 11 e).ey1ou, t1 nto ocrrotd, oe ouorrlparc pri0proqg ovoll<tori Bp6ylou - OPEN LOOP

CONTROL SYSTEMS.
'Evo 

oupBatrx6 autorcivqto o-upzreprg6prro,r oo,v fvo "o6orr1po e).ey1ou cvotrcrof

Bp6y1ou", 6nlo61l to piypc oto oriorqpo tpogo8ooiog 6ev pnopei va 6rop0crl0ei rccr vs

n),r1ord,oer rn orotxslopetprrcrl avai,oyio rcdOe onyprl. 'Evc 
curorivqto avrrppuzo,wrrcrlq

teXvoioyiog pe pI pu0pt(6pwo rcorol"6tr1, (611),o611 X@piq aro0rlnlpo ),dp6o) aivcr svc cvtr-

npooconeuttr6 rcpd8erypu cvorrrof ouorlpotoq pri0proqg. Arc6pq Ko,r ov undpler

ll"ertpovtrc6 rappnupot6p 11 q).erctpovrrc6g yercoop6g (rcewprr6q 11 no),),cnl6q) pe eyrc6<pa),o,

6tav 6sv DnapXeL o oto0rltr'1pac )"op6a, 6ev ;rropei va urud,p(er n),r1porp6pqoq yro to oluy6vo

TIOD ?ropol"tsvtl oro rcruou,6pta. H nl,qpoq6pnoq cuul eivo,r arupcirrlq yro vo 6rop0ciroer o

eyr6gul"og to piypc r1).ertpovtrcd rcat vo, ro rp6per rcowd oro oror1eto;.rerprr6 orlpeio. Aut6

61er ou.v cnor6)'eo'po 6vag tpro6rr6g raro)"rlqg va ou(qoer ro Ba0p6 an66oor1q rou, orpori

npo0n60eol ylo tov uyq)"6tspo pa0p6 an66oor1g orn petorponrl rov pDfiovtcirv, eivcr vc

napdyer o rcrvrlalpcg ro,rd to 1r6vo qg ror5oqg, 6o0 ro 6uvat6 ),ry6repoug punow6g. Aur6

yivetct pr6vo pe <ruvepl pu0prorl orn orolx€rotrretprrq neproXrl (tr:1).

Av ru,t ta ou;rBunrd ououlpatc rpoqo8ooiog 6ev pnopofv vo, oprororiv ocv avorrtd

o'uorrlpu,ra pu0pror'1q, caor5 oe CI,urd, 6w undpler eyr6<pc),oq, coor6oo 61ouv rqv i$ra

o-upreprgopd )'ettoupyiog, 6notg Ko,1 ro outorcivrlra pe appriOproro rctu,I6q. H 8rcrgopd oe

pia t6torc nepitrtrrlorl eivat 6tr o eyr6tpo,l"og zrcipver rdzoreg n)"r1pogopisq, trg ene(epyd,(etar

"l
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Kor ttg anoot6),).er oq orlpcto e(o6ou otu 8tdtpopc orlpeiu pr5$ptor1q.(Etxova 23)

Erx6va 23: Ilqpatrr6 8tdypoppa )'enoupyiaq avotrctou ouoclpotoq pu0ptong. [1i3]

2.3.2. KAEI'TA 'YITHMATA PYOMI'H'

H $rogopd ota xlsrord ouorrlpata pr5Oprorlq eivar 6tt q u,votpoqo86tloq picq ou-

yrerprp6vrlc nl"r'lporpopiog pa(i pr rrg un6l"orneq etoepl6pweg t),qpo<popieq enttp6rouv rqv

q},ertpovrrcq 6r6p0cooq rnq Trposrorpcoiaq tou piypro,tog ouornpd oqv neptopi tou tr:l

(neproXr'1 ).erroupytcc,0.97-1.03). H arprBrlq cutrl prS0proq cveBd(€t Ko,t qv on66oon roD

Tpro8rrori Pu0pr(6prwou Korolurn oro 90-95% nepinou. 
'Ol"ot 6e oi pfnot petatp6novrol ot

oBIaBn rcauoa6pro, Krr,l 01 ercnopndq rou crDroKlrltou rupoivovtor o1e66v oe pq8wtrd 6prc.

To rupr6repo e(dpqpo ylo rnv Trpoypo,rofioiqorl qq oclorrlq priOprorlq eivct o oro0rltrlpog

o(uy6vou 11 oroOrlqpag ),dp6a. Ta rl"erord ouotrlpora puOpronq o-Dpuisptg6powa.t ocv

ovorrrd o"uorlporc ylo ro, nplrra3-5 Lenra repinou qq 2,ettoupyiug touq. O )'6yog guotrco,

aivat 6tr 6w 6Xer (eotu0ei o rn"qulpag Kor o oroOqtqpag ),dp6a 6ev 61et <pOd,oet orr1

guoro)"oyrrr1 zreproXrl ),ertoupyiclg rou, ur' 6nou apyi(et Kot n poq n),qpogoprcov rcat 6nou

tpuorrd prrorp€7rerolro ovorKt6 oe rlerot6 or5oqpo puOprorlq. (Errc6vc 24)

Ann\nq lou6o

Iriuo l,fnrn Bp6yXoq

Erx6vo 24 2p1panr6 8rdypoppa ).etroupyioq rLerotori ouotrlpratog pri0pronq. O croOr'1n1pcg
")"" (eot6g. [1 13]

O lrlnrrlg Aog6o ov 6ev (emo0ei, 6ev
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Aro0rldpaq o[oy6vou 11 aroOqtrlpc-c ],ap6a

O oro0rlcipaq o(uy6vou 11 oroOqrrlpcq i"dp6o pord(sr e-(coteprrd p'gvu pnou(t Kol ro-

no0etattor otqv no)")"an),r1 eioyoyns q rcr ndvor orov rccroh.rrn. O aroOrlrrlpoq l"d,p6c rpo-

opi(erot vc ovrXvsrier q o'uyr6vrpCIoTl oluy6vou oro Ko,Doo6pra, pe e(o.rpenr1 arcpiBerc. H

egoppoyrl aurof rou aro0qo'1pc (erivqoe ro 1970, pe KorooKeudotpra etorpeia rqv

B0SCH.(Err6va 25): ftc r1v roropto cvoqdpercr 6n o aro0qalpuq ),dp6a ppioretcr

teXvo)"oyrrd otrlv rpiq ywrd, nou rivo,r 11 ywrd rou 0epporv6pwou croOqrr1pa i6pba.

Erx6va 25: Mq 0epprcrw6pwoq aroOqtripcg ),dp6a. Il l0]

O uroOqrqpuq )d,p6o eivsr to pclorrc6 eidptrlpa trov rlerotcbv ouoalprdtoiv pri0inoqq.

ft' cur6 Kot ro rcLerord, ouorrlpota pu0trnor1g 61ouv rlv ovopooia LAMBDA CLOSED -

LOOP CONTROL. O aroOqrrlpaq ),6p6c raptytr trg n)"qpo<popieq ovatpo<po86tqoqq orov r-

yrc6go),o rou ouotrlporoq rpoqoEooioq (rlLertpovrrd puOpt(6pwo KoppTrupcrdp r'1

r1).erctpovrr6 oriotrlpu, ryeraopror5-Injection) Ko,r or ouv6uo,op6 pr rov rcoro,),riu'1 enrruyld,ver

psicooq rov €r(7[opzrrilv xcuoa,epicrtv.

Erx6va 26: 06o11 rou aro0qrqpa ),dp6a perd rrlv no)"l,u.n),r1 e(oyroyrl [110]
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Etxrivu 27: O uroOqtr1pag ),dp6a tono0etqp6vog ndvrri otov rcataifq I l0]

Avol.unrorrpo Tro rouq o,oOqrqp€q '1"', yiv€t€ 1,6yog oe en6pwo regdl"oro.

2,4. EYETHMA ENANAKYKAOQOPIAE KAYEAEPNN
To or5yXpovc ouott1poro VsKootrror5 ovtarorprv6pwo orrq o'riyXpoveg onorrqotlg yto

nepcrr6po el"apotonoiqoq rorv prinrriv ncp6louv qv 6uvat6rnro ouvepyooiag pe rrircl"crlpo e-

nrot po rpr'1 _c rc,t petdrcD oTl -( r(ou ouepirov (EGR).
'E1er 

ono6erX0ei 6tr or pfnot tcov o(er8icrlv rou a(drrou QllOx) tepropi(owat 8paottrcd,

sv evo Ffpoq rov Ko,uocrepicrrv obr1lq0ei (avd otoug ru),tv6pouq p6oro rou oyoyorl a),),d

pnopei va enqpedoouv onpowrrd rqv oupTrrplqopd rou rwrltrlpa, er8rrcd rcatd ulv dgoptrl

)"ettoupyic oro ne6io 1upr1)"dlv orpogrirv, rccOrirq eniorlg Ko,r ornv <pdor1 Oeppt1q )"ettoupyicg

6rav o rrvqqpclg eivcr ar6pl Kpuoq.'Evog oupprpaopog peto(ri tov cnotrt1otov yto nlnpn

ru,r 8paonrcl peicooq tcrrv NOx trre rcut6lpovq rco),r1 oDplTrrprgopd ).ertoupyioq tou rwr1n1po,,

enrruyldveror pi6oo sv6g lcrpcxtrlprorrrcor5 ne8iou puOprorlq rov enrotperp6pevcrtv

rauoaepicov. To ne8io aur6 8rapop<prirveror lrs Bdol nq orporp6q Kol rnv Oepporpc,oia tou

rcwr1rqpo, rnv noo6rrlra rou avo,pporporipsvou c6pa Ko,l rTlv entrpo,tofoa nieorl

avopp6<pqonq. trn ouv6lera 11 povd8u e)"6y1ou 6iver evto,l"rj os evCI, pu0prottrc6 ototleio

(Ba),Bi6a pu0ptoqq EGR) 6ror cirore, avd),oya pe flS enrrporotioeg ouv0qrcsq ).ertoupytog, vo

o8qyeitar orov oro),r1va avcpp6qnolq q enrtperc6pwq rcd0e gopd noo6rnro KoDooepio:v.

(Errc6va 28)

H p60o6og ourq pqorponoreirar erprltatc oro o,uroKivriro rr19 ayopdg rolv H.|I.A.

1(or rnq loniovio,q, wrir apXi(er vo eqopp6(etcr orld- oryd Kor ornv Eupritzrrl.
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Erx6va 2 8 : Krir)"co pc ovarrir),oon g Kouooepicrrv

2.5. EYETHMA ANAKYKAOZHE KAI KAYEHE ANAOYMIAEENN
BENZINHE

llporcerpdvou vo, el"artrrrOei q ercnopnrl drccuorrov u6poyovav0pdrcov Trpoq ro

neptBd)"),ov 61ouv Oeonrotei 8rdgopeq vopx6g o8qyieq Bdoer rcov onoicov onoyoper5trot, vo

o6r1yq0or5v oqv atp6oqorpo or o,tpoi rcouoiprou nou 6rlptoupyoriwur p6oc oro pe(eppoudp

e(' arriaq rov ovoropd(erov Kor rnq e(drprorlq.

fra tov oron6 aur6 to r11"ercpovrr6 o'uorr1;ia 6yxuoqg eivar e<poSrco;rwo pe 6vo

o'riotqpo ro onoio o8rlyei touq utporiq rauotpou an6 ro pe(epBoudp rpog toug Ool,dpouq

rcruorig.(Err6va 30). To orionlpo aut6 repr)"apBdver rva 6o1eio evepyori dvOparc oto onoio

oui),6yovtar or arpot rauoipou ror pio pu0pronrq Ba),Bi6o lrovroprof, pdorri qg onoiug to

orpoTrolqpevo rcaforpo o8riyeircr on6 ro 6o1eio wepyor5 dvOporca orov oyoy6 eroayoryqq

rcdror crn6 ttlv nero,)"ori6a rou yrcl(rou.

O wepy6q dv0porccq 61et qv rEr6tqrc va 8eoperier ro rcfotpo cn6 trg <puooii8eq

arpori. H eziavdrcrrlorl autor5 rou rcouotpou yiveror Fs rlv Borl0ero rou ovoppogoripevou

a6pa o onoioq nepvrirvrag pr6oo an6 to 6o1eio wepyor5 6v0porca epnLouti(eror pe roDg

Seopeu;.rwoug u8poyovdv0porceq Kor orrlv ouv6letc prloco no).)"anUnq eroayroyrlg o8qyeitar

oroug Oa)"dpouq yra rarlor1. H noo6qta rou epn)"ouuopdvou pe u8poyovdv0pareg a6po nou
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CI,voppoqdrot yro Kofo1, eEoprdrar rd.Oe qopd o:16 tr1 6rogopd, pera(6 nieorlq ovuppoqloq-c

l(o1 orl.rooqotprnlq nieoqq (Ap : Ps - Pu).

Kard ouvdfisro ornv dgopq l.ertoupyia 6nou q zets)"oubo eivar eidltorcr cvotrcttl

61oupe preyd)"r1 Srcqopu nteoqq, dpo xo,r preyd)"t1 noo6rqtc avapp6qr'1or1g epn).outropevou pe

u8poyovdv0porcsq udpc. To cvriorpo<po o-upBoivet oro peycllfrepo. gopria 6nou q neta)"ori6c

ovoiyer ro),u rcrr ri 81c<popd nieoqq prrpaiver. Itqv np6lq 6pcrlg q oc,rorq ).ettoupyic tou

rcrvrlrrlpa oncrtei arcprBdrg to cvri0eto. Iuyrcercprpfva prcr prrpr'1 napopl epnl"ourtop6vou

a6pu eivar ezrOuprritrl yro ro prrcpd qopdc, wcb yrc ro peyol"rlrepa qopric ozrcrtettor prc

preyd),q Tropoxrl. Aur6 e(aoqal"i(ercr an6 rq puOptortrcrl Bo),Bi6a 6uo 6p6potv q onota to-

noOereirot ouiv porl tou epnT,ounopfvou adpu., crprB6q perd ro 6o1eio wepyor5 dv0pa,rcr. H

erbrrri rccraorzur1 ouzrlg qg pclBi8og elcogo),i(er ptc peyd),q ncrpolq ora peydl"c aoptic

6nou 11 8ragopd nieorlg Ap eivar oleaxd, plKpq Kor pro prKpn napoyfi o'qv d,<poprr'1

).erroupyto 6nou q 6rogopd, nteoqq eivar peyd)"q. fro rov oron6 aut6 o ruuprlvog qq pa),pi6og

eivar orepsopsvoq orrl pio. rleupd w6q ).errori enine8ou e),oqptou ro onoio, 6tov Bpiorceror

os 06oq rlpepicg, 6)"rer rov ntrpqvc Kor rov crnoparpfvar on6 r4 06o11 rletoipo.toq rng

BcIBiDuq. 
'Ooo cvepcriver q 8rcr<popd z[eoqq perc(ri ero66ou rccrt e(66ou qq Ba],Bi6cq t6oo

xo,r o rn-rprlvoq rc).eiver neproo6r€po rn 8rotopq e)"CI,rtd)vovroq rnv porl tou epr)"outropevou

u6po. Mro Bc),Bi6o cvtenrorpoelg epno8i(er qv po1 tou eprn)"outropfvou a6pc 6rov o

rrvrlrlpag 5e ).ertoupyei. llp6nel vo olperrbooupe 6n q noo6rnro rou epnl"ouaopsvoD pe

roforpo a,6po. nou nepvd rd,0e onypr1 on6 qv puOprotrrcrl pcl),Bi6a, enr8pd ornv rolonrcq rcrr

rooonrcrl oforooq tou piyporog. Ezop6vog yro rrlv ocoorrl qoprloTl rou nrqttlpo l(or yro rov

6i"ey1o rnq orolxsropetpia,g enrBd,),l"etor 11 avoyvrbprorl KCIr priOpnorl outrlg qg noo6trpaq.
'Orurog 

11611 ernrb0rlrce q noo6rrlra poqq rou epnl.ounopsvou o6pa e(aprdrsr on6 to

u\yoq rqq unonieoqq TroD €rnKporet orov oro),r1va eroaycrryrlg.

Erx6va 29: Pu0protrrcn Bo)"Bi6a or;.rcitv rouoipou
l l07 l

1.Yro5o16q yta ofv6eol polBi8oq
2. Bd,pi6o owemorpogrlq
3. Erizrebo e),an1pro
4. Xreyovonoulnrc6 rop6ppuopa
5 . llu plvoq 11 )*errpo poyvr1t'r1
6:E6po otelovon oiqoqq BcIBi6oq
7. Tri)"rypo q).errpopoyvrprl.
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Erx6vo 30: Erlotqpa svCI,KirlrDong Kot rcoriorlg e(atpr(6pwou ro,uoipou. [107]

1. Arpoi xouoipoo on6 pe(epBouop rpog 6oXe[o wepyorl ov0poro.
2. LoTeio evep^yori ov0pora.
3. Atpoo<poprrc6q o6poq
4. Pu0prorrrq pc),Bi6c.

5. llpog no).},on).t1 eroayoryrlg
6. Ilerslo66u yra(rou Ps=llieol to),iozr)'r'1q etoayo"yrlg rat Pu:Atpoo<patptrcq zrieol

H unofiieon 6proq eivar ouvdprlon rnq yoviog cvoiyporog rrlg 7ltroi,or56ag rcur tcov

orpoqd)v rou Ktvqrnpo. Kard ouv6fiero n fioo6rqrCI, rou spfil,oDtropdvou o6po TIou

ovoppoqdrol pnopsi vo Dfio)"oyro0ei rct' eu0etCI,v an6 ttg r1p6q rov orot1eiCIv (a) ru (rfi.

Enop6voq yro Kdes or'1peio Lertoupyiaq roD lovnrrlpa to oTroio Xopol<tqpi(etar an6

pic or-ryxerplpsvn yovio nera)"ori6sq rcr 6vav ouyrerprpevo op1ep6 otpogtilv, pTropei vo

Drto).oyroesi 11 oX6or1 napoyilv pero(f rpTrl"oorlolrevou c6po nou nepvd ofi6 filv pu0ptonrrl

Bo),pi6a Kc,r rK€ivoD ,iou Trrpvd CI,fi6 ro dvorypra rnq Trrrol"ori6oq. H ncpartavro o16oq eivar

rord npoo6Tylol TpcpplKn.
'Ooov ogopd trlv pri0pron rnq noo6rqrog tou epn)"outtopfvou o6po ounl yivetar pe

rov Xpovrop6 rng puOprottrqq BalBi8crg Kol eivat ancpu,iqq Yto rq 6rou1pt1otl rnq

oror1eroLrsrpiaq (I-l). ftc tov orcon6 aut6 undpT,er 6vc npoypCI,p1ro ortlv livnpn qq povd8ag

e),6y1ou pdoer tou onoiou svepyonorrircr o r1).ercpopayvrlqq tng Ba)"Bi6cg. Ie rcotdotootl

p60pror'1q, 6rov 511l.o6rl n n),€rcpopayvrirrlq 6rupp6ere an6 peripa, o on)"ro;.r69 6)"rcet tov

mpqva e).srr6vovrCI,g rqv lrCI.po1q aepiou 11 rleivovtoq qv svteid)g, avd.),oya pe to per5pa

nou 6rapp6er ro nqvio.
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2.6. EAETXOE EKNOM N HE ETPOQAAOOAAAMOY.

flepinou 55% rqc, punovoqq uSpoyovcrv0pdrcc,tv eivor orrlv eidrproq, 01 tKnoprcss

orpo<po)"og6pou o,norel"ofv 6va nepart6ptrr t25o/o Kot q e(dtproq 8e(cprwrbv Kol

e(oeproulpcov rouoiprrtv crnote),ei to d)"],o 20o/o. Atroi or oprOpoi, guotrd, notril.l.ouv

e),oqprbq o6pr<pcovcr Lre rnv neprBal"l"owrrcrl 0epporcpcoia. Itoug yevrrcorlq drccutouq

u8poyovdvOpureg to noo6 o,utritv rarv 6rlo rqycilv eivat )"ty6tepo cn6 nepinou 4 f,ci,c,l0o/o r:,ov

ouvo),rrccirv princov.

Or ranvot orlpovtar oc'1v zo)")"onlq enayoryrlq an6 evc rcI€ror6 rrirc),ropc, 0ertr6

orioqpc e(clepropor5.'Evag oro)"r1vu.g ),cpBdverar ywrrd on6 ro eoorreptr6 tou gtl"tpou o.6po

oro rcd)"uppo (uyor.i Bo)"Bt8cov rar 61")"oq on6 rov otpo<pol"o<p6po orqv no),)"an)"r1 erocyoyqg.

Kord ouv6nero, o o6paq nou riler nepdoer p6ool w6g <p[]"tpou oripeto,r perd uno to r6]"upiro

ror cn6 srcei oulv nol.l"oniri, on6 onou ncpo6i6sror oroDq rul"iv8poug, 6nou onoror8rlnote

ranvoi u8poyovovOpdrcrov ncripvovrct oa6 tov orpo<pol"og6po rat xaiyovtot.

Ynd,pXouv crncrrrloeiq yra 6va r6toto or5otqpc: H nro oqpowrrcr'1 eivor 6tr n potl 7rpsftel

va eivor nepropropevl, Tro vu, undp(er rcdnorc npootcoic Tro vo c,notpcnei q avdotpotpn pon

oe nepizrcool'l u,fioruxiag. To oriotrlpc cut6 erct6g rorv dl"l"ov Borl0der Kot orlv rcchitepq

),inavon rou 0a?,duou rafonc.
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KEOAAAIO 3

ANTIPPYIIANTIKH TEXNiOAO| IA KINHTHP QN
OTTO

3.1. EIZATaTH

H tpopepq enrBdpuvorl tou neprBd),),ovrog pe ezrB)"oBeig punoy6veg ouoieg Kol I

npor),qOeioa <netpel"clrc1 rpioq> ong cp16q rqq 8ercaerioq tou 1970, oxoyp6rooov to rpd,q

vc nd,pouv ouoqpd, p6rpc coq fipoq rnv Korcrvd),oor1 xouoipou rov ouroKlrltov rar

tour6lpova vo, er8d)oouv a,uorrlpeg npo6rclporp6g ovttppunawrrcrlg teXvo),oyia.q rov

aurorrv4rrov.

Or npocvogepOwreg ),6yot rtr0qoov rrg ouroKwriroBropqlavteq, va roroorzudoouv

nvrla'1peq, roD vo, eivct <rpil,rroi> npoq ro neprBd,)"l"ov rcor orrcovoprr6rspnq raravd),cooqq

rouoipou, a(ronorilwag Kor rnv enrteul0eioa teXvo),oyrrcr1 e(6l(n orov top6o rrrlv

o l"or),q pcrr pevcov q ),err povrrcilv ru rcl"ro pdtrrrv.
'Erot crvu,nrulOqrav rcr efel.i10q*ou ud* ouorqpara rar reXvol"oyieg, to onoia 61ouv

ocv onrirrepo oron6 tov B6i,noro 6)"ey1o 6l"rrlv rorv ),erroopyrrccilv napapfrptrlv roD rrvrlalpc

pe cnor6l"eop0 v0 enrruyldvouv:

o Tqv Be),troronotrloq trlq ar66oor1q tou rwrlrlpo

o Trlv orlpavtrrl peiroorl rov eKfirplr6pevov pr.izcov orr"1v arp6oqorpo,, ),6yro rqq

B6).notr1q rccriorlg tou priyparoq rcdtc,r ar6 6).eg trq ouv0rlreq ).ertoupyicg rou

rrvr1Tl1po,.

. Tn peioroq qg rotavd)"cooqq rafotpou.

. TIv rcclureprl oul^r7replqopd, rou rrvrlrrlpa oqv ryuXpr'1 ercrcivqoq.

Eto reqo),oro our6 e(erd(ovtor oe n6vte w6qreg or onpovrrrc6tspeg nopdperpor rot

teXvol"oyieq, ot onoieg enr8poriv oqpovttrcd oq petrrlorl rov sKTrtpn6pwrrrv otrlv crp6ogcrrpo

prinrov.
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Ot teXvo)"oyfeq aut6g spcpp6(ovrcr cnorLerotrrcd oroDq rrvlqpsq raiv o,uroKivqtrov xcr 67,r

ora, ouonlpotc e(aycoyrlg toug.

Or w6rqreg out6g eivor:

. Aro0lrrlpeg Lambda '1"'.

. Euotrllrarc6yXuorlg.

. xuoqpato avdqLe(qg.

. IuotrlFcltc pera.B)"qrori Xpovropof rcor Bu0iopotog Ba)"Bt6rrlv .

. Efornpo sfilorpoqrlg rcu,r petdrcuorlg rcauocepiolv (EGR).

T6),o9, a(i(er vo oTlptstcrl0ei 6tr q preicoorl rov pfnrrrv or fioooor6 dvrri ro:u 90Yo

npot1),Oe cn6 trlv e(6),(q tcov r1).ercpovrrcrirv ouotqpdrrov VeKoopori rcor cvdg).eir1q rca0rilq

Kor rqq Xptlonq rou rcur)"citporoq 'tr'.

3.2. PYOMIEH TOY MITMATOE ME AIEOHTHPA LAMBDA

H p60pror1 "Lambda" oe ouv6ucop6 pe ofotrlpo rctolurtrori petatpon6o ozrorsl.€i

otlpepc u1v onote).eoponrc6repr1 p60o6o e)"apotoroitloqq rrtiv €Knepr6pevcov prinolv w6g

Bw(rvonvrlc'1po. llpoq to nap6v 6ev undpXer d)"),o sva),l"arcrr6 oriorqpo ro onoio vc

€TcLrtryuavet e),oltotonoiqorl princov oe t6oo uryq),6 Bo0p6. Ar6po Ko,r ro, n),6ov oDyxpovo

ouotrlpato 6yfuonq ror avdrp).e€ng 6eu pnoporiv va enrnilouv on6 p6vo toug trp6g prinrrrv

rcdtor on6 6va o-uyrexprpwo 6pto.

fta pro peyol"ritepq peicoorl toiv enrB),oBcbv pr5nrov eivcr ovayrcoia q neport6pol

ene(epycoio, Tov ru,uocepicov. H ene(epyaoio auni rpay;,rutonoreitor orov ratc)"unrc6

percrrporc6a o onotoq tono0ereiror orqv e(ayoyrl rov Ko,uoo,epirov.

I8raitepa onotel"eopanr6g 0eopeirar orlpepa o tpro6rrc6q raru,),unrc6q ;letarponeag

(tpro6rr6g rata)"6tr19) nou 61et tqv txav6rlro vo percirver touq pfnoug rov HC, CO ra,r NOa

ot Troooor6 peyc),6trpo rou 90oh, pe rnv CI,oor1pn 6prog zrpoiiru60eor1 6a o rrvqr4pag

rpotpo8oteitcrt ps Fiypa tou onoiou 11 o-rioraoq 6ev anorcl"ivet neproo6repo rou lYo ano rqv

orotxetopstprrcrl ovcl"oyio l":1 (Errc6vo 31). H 8rorrlprloq ev6q 16oo prtrpof enrtpen6pwou

eripoug on6rc)"ror19 on6 tqv orol1sroperprrcr'1 o,vc)"oyia eivcr cvoyro,io ener8rl elooqc),i(er n1

orootrl Lertoupyio tou rctcltiq rc wcv uryr1l,6 Ba0p6 oru66ooqg. Auon-r1rbg 6prog, Kovsvo.

orlotqpo 6TXuonS pr6Xlrr orlpepc 6w pnopei cn6 pov6 roo vo e(oo<pcr),io€1 rqv tpo<po8ooio

tou rrvrlnlpo oe 6),eg trq <pdoerg ).ertoupyieg roD ps oror1rtoprrprrc6 piypa.
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fra ro 1,6yo out6, tq 6ran'1pr1on rqq oror1sropsrpicq oe notrri otevq 6pto lriloiov nlq

n;rr1q 7.:1, tt1v ovoicpBdver 6va er5rr6 pu0prorrr6 rrirtrtopa nou ro,leirdi. "pu0ptotrxo

rrircl"crrpu ),"d,pbo". H Lertoupyia rqg pri0prorlq l"dpba oqpi(etur oqv p6tprloq rnq noo6tqtac

o(uy6vou nou undpla oro, e(ep16pwa rccuoc,€pra. H peyd)"q ncpouoiu tou o(uy6vou oro

rcruoofprc orlpaiver 6n ro Fiypa eivot gttrll6 )>1,0 sv6 q cnouoic (r1 eidXrotrl napouoic)

o(uy6vou 8eiXver 6n to piypo eivsr n),oforo )"<1,0. H p6rpqorl ourtl Trpaypc,roTroreitor crn6

tov oro0qrrlpo "l"dp6o" o oTroiog p€ ovdl"oyo rlLercrprr6 or'1pa n)"rlporpopei rqv povd8a

e)"6y1ou yro ro noooot6 o(uy6vou oro Kouoodpra. To noooot6 out6 orotelei ouotaotrrd

prdrpo cvoyvcirptoqg qq or5oru,oqq rou piy;.ratog. Iq ouvc1sto 11 povdEo e}"ey1ou, pe Bd,oq to

orlpo tou aroOqrqpa, puOpi(er rlv cvo)"oytc o6pa-rcrforpou n),r1oiov qq nptlg ),:1.

Erxdva 31: lle8io pri0prorlq rou oroOqrqpa L'ambda (ncrp60upo Lambda) rco,r peicrroq rrov
ezrrp),apcirv p6ncov -Prinor Xopiq rcoro)"r.ln'1 - Prinor pe rcota)"rirq rccr prlOptor1 Lambda. [07]

Me aur6v rov rp6zo elao<po)"i(etar q 8tarrlpqon rnq ororx€ropstpicg ora otsvd enr-

rpenra 6pra, p6oo oro, ozoic o rota),rirqq ).ertoupyei pe p6yroto Bc0p6 on66oor1g

repropi(owag 6tor roug prinoug oro e)"d1roro. Ta, orevd nioiors qg p6yiorrlg enrtpenrrlg

o,n6rtrroqq on6 qv npq )":l oproOetofv ro "nupdOupo ),o;r6a" (Errovc 3l).

Aro0qulpaq o[uy6vou (uro0qtr1pCIg - l)

o Kataoxeorl

O ctoOr1u1po,g CI,nore).eirot poorrcd an6 6vo orirpo er8rrof repaprrori (o'uvqOcrlq

6to(ei5ro tou (rprovior ZrO2). H eoiotepirq ror e(cotsprrcrl n).eupd rou Kepoprrof eivar

enrrcc)"upp6veq pe )':;mtg enrorpriroerq ropdr8oug n).cdvcr6 8qproupycitvrcg 6tor 6rio

ntqn{}uxr Lanrtxla

- _>NOx
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q)"ertp65rc. H re<polq tou aro0qrilpu Bpioretc,t p6oa oro psripa rrrrv Kouooepirov pt rerolo

rp6no, rbore q e(roreptrcrl nl*upd rou emn),o,ttvop6vou xepcprrori nou u,norel€i ro clpr.'qtrx6

q).ertpo6ro, vcl rivnr erce0erpevl oro rauoo6pta, ev6 I eoroteprrcr'1 enrn),cnvopwq nT,eupit

rou K€poprrof nou anote)"ei ro 0enr6 r1),erctp66ro vo 6plerar o' enogr1 pe rov o6pc tou

neprBdl"l"ovroq (Etr6vo 3 2).

Erx6va 32: Ardru(r1 tou oroOqtr1pa Lambda onlv nol"),cn)"r1 erooyroyrl [07]
1. Evepy6 xepoprr6 (Xuvq0oq ZrO), 2. Eoroteprx6 (+) Kor e(roreprr6 (-) I).€rtp66to, 3. Era<pt1 eocoreprxor5
rl?rerrpo6lou, 4. Enogrl eloteprrof r1].ertpobiou, 5. tlo]']"azrir1 e(oyrrlyrlq, 6. llopdl8qg rcepcptrcr1 npoorooia

Enrn)"6ov ro Kspol.uKo ato0rlrrlpro cn6 r1v e(coteprrcr'1 n).eupd enogqg lrs ro Ko,Docr6pta

6ra06ter Trdvo on6 to orpcilpo qg n),ctivog Kor pra d},),q npootuteuarcrl eziotprrlor'1

TTopo8oDq repoptrori. To 6ranepar6 sur6 otprirpo KepoplKoli epno6i(er rqv CI,pvqrrrcq eni6po-

on rrov rcard,l,orfiov rov Kouooepirov ndvro oro orprirpc qg n),otivuq. To rcepoprr6

uro0rlqpro otrlpi(erar o€ plo erDrrrl Fdoq n onoio Br8rirvetar orov oyoy6 e(cyroyrl_q rov

rcouoo,epicrrv.
'Evo,q 

Trpooror€Dnr6q pera),)"rrc6q oco),r1voq ps er8rrcd 8ro,poprpcop6veq eyron6q (Errc6va

32), ronoOereirar oqv rcegal"r1 rou oro0rlrrlpa u.r6 tqv peprd rov Ko,Doo,epirlv, epno8i(owcg

6ror u1v eragrl trov rcotd)"orlrov rqq rcorioqg ps rov repaprrc6 a,ro0qa1po. (Errc6vo 33)
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Erx6va 33: @6oi1 tou croOqrrlpc Lambda ornv no),)"onlq e(aycrlyrlg. [107]

H niool n),e-upd tou ato0qrrlpo npootoreferar crn6 6vc perol"l"rrc6 r6)"uqog to onoio

<p6pet ondg e(oepropor5 Kol Xplolpefer enrnfuiov yto qv 66paoq ev6g e).cqprorof 6iorou.

T6l.og ot q),srrptrcoi crcpo86rcteq e(6p1ovrsr on6 rov aroOqrrlpc p6oor w6q npootoreonroli

rcepaprrcor5 ool,r1vo.

Erxdva 34: Mq Oeppruw6pwoq uroOqrripag Lambda [07]
l. Eno<pft
2. ilpoorc,teunrc6q xepourr6g oco),r1va_c
3. Evep^y6 repaprr6 uirr6 (ZiO2)
4. flpoora,teunx6q oarl,r1va,q trre ryroneg
5. Eragr1
6. Aio'rcoq eiorqpiou

7. K61"u<poq e_€coreprr<6
8.Onrn ornp(n rou wepyori rcepoprrou (BrSdlver

orqv e(o1<rry1)
9. H).errp66ro (-)
10. Hl.errp66ro (+)

o Aerroopyia.

I{ opXq }.erroupytoq tou aroOnrllpo oqpi(erc,r oqv r6r6rqro rou repaprrcori u}.rrof

(ZrO) vo 6pCI oq orsps6q r1l,ercrpo)"rirlq, snrrp6Trovroq 6ror rrlv poq r6vtorv o(uy6vou on6 qv

pio nl"eupd orlv dI)"1. To 5ro(ei6ro rou (rprcovioo yiveror ql"ertprrd cydtyrpo or

Oepprorpaoieg ndvco an6 300oC. lldvco )"orn6v an6 r6roreg Oepporpaoieq, 6ru,v ro noooord

o(uySvou ottg 6rio lrLeup6q roD Ktpoprrof eivcr 8rc<popenrcd, ovunniooeror pra q)."ertptrcr1
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rdorl perc[rl qg e(crlteprrc1q rccr eororeprrlq enur]"onvopev4g enrtpdvaoq rou repaptrou. H

rdorl currl eivor ovdioyn pe qv 8raqopd rrlq noo6rnroq o(uyovou pero(u tcov 6uo nieupcitv.

H rcr' avo),oyia 6pcoq noo6rqra o(uy6vou sr6 rqv p6oa rl"eupd rou Ktpuptrori eivat ndvts

oraOeprl rcc,t iorl prs rnv neprcrcttrc6rqro rou orlroogCI,rprrou o6pa o€ o€uy6vo (nepinou ?1%).

Avri0era 11 noo6rqro rou o(u76vou az6 qv 6(ro rleupd rou Kspopircori petcrBdl")..etat ndvtc

cvd),oya ps rlv zreprerrrrc6rnro rcDv rauooepirov oe o(uy6vo, 6ql"a6ri ovd)"oya p€ rnv

o-r5orcor1 rou rory6prwou ptypotoq.

Merd cn6 our6 rcaru),r1youps oro oupn6pcopa 6rt 11 cvaztuoo6pevrl tdoq peto(r5 totv

66o ezrn)"orrvopdvcov emtpcverrbv rou rcepaprxorJ u),rrcor.l anote).€i ouorcotrrcd petp6

clvayvritproqq rng ororxrtoperpiag rou piypatoq. llpnypao q tdoq nou bqptoupyeitot orov

ato0qrrlpa Lambda, 6rav o Ktvlrnpog Lerroupyei pe rc)"orioro piypo (l-<1), eivcr trlg td(nq

rotv 800 pe l000mV evd) uvdOeta 6rov ro piypo eivur grrrrl6 ()>1) otov atoOrlclpa

ovcnfliooerot pto, tdorl to nohi 100-200 mV. An6 qv pop<pr1 qq raptnr5),qg qg tdorlg tou

oroOrla'1pc, oe oX6or1 ps rrlv aprl tou )" (Err6va 35), nporcr5ntet 6tr ratd n1v o)')"oyr1 tou

piypcrrog on6 nl.orlolo or qro16 rcct crvrrorp6<po:g, 8qproupyeitot pto cn6toptrl petcrBol.r'1 qq

rdorlg. Aunl 11 orcpcrta peraBo)"4 anorel"st Kor ro pu0puotrr6 orlpo tou oro0rlolpc pe Bdoq to

onoio 11 povd8a e)"6y1ou npoBaivet orqv topircq 6r6p0c'roq rou priypotog nl.rloiov tr'19 aptlg

i:1. llp6ner vo rTrronpdvoupe 6tr q q)"ertprrcr1 ayroyrp6olto roD Kepoprrori u)"rrori e(optdtat

an6 ulv 0epporpaota rou.

olrtt ittrrrl< Î i

Etx6vu 35: Kupmrtrn rlg rdorlg rou oro0qtrlpc Lambda oe o16o11 ps rlv orotxstopttpic (I)
tou ptiypotoq. (o. nl"o6oro piypa, F. <Dtro16 piypc) [107]

iXI

8(r

Qq erc toftou to re).rr6 oripra qg tdorlg rou ato0qtrlpo enqped(etor dpeoa on6 qv
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strrKporolioa 0epporpaoia. Eivot yvroot6 6tt ro ZrO2 apfi(er vc yivetar ql.ercrprrcd cyciryrpro
otcv q Oepporpaoic tou (enepdoer rou-c 300oC, svcb oe pra gepporcpaoio nepinou 600o C 11
ayoytp6qto roD naipvet niv r8cvtxl rtprl enrtpdfiovrog qv e),er5Oepn pon r6vtcov oEuy6vou
rcar e(o,ogo),i(ovro,q 6ror ulv nrnpq o€ronrotia rou o.rlparoq rou aroOqqpcl.

'Eva 
d)'l"o pdyeOog noo erqped(etor etriorl g an6 trlv 0epporcpaoia eivc,r rco,r o xp6vo6

TroD peool"aBei ylo rnv cr),icyr] rqg rdorlg roD oto0rlnlpc or rcdge peraBo),r1 nlq
orotl€lopstpiag tou pliypatog.'E1er uno)'oytotei 6n o Xp6voq otr6rcprorlg rou orogrlrqpa oe
ptc yptlTopri peroBo)"r1 tou piyporoq eivot qg rd€ng rrrlv peptrccbv 6er.rrepo).^6ntorv (zro),r5
peTd)"og), 6rav q enrrcparofoc Oeppoxpcoia eivct yupo oroug 300oc, sv6 6rav n
0epporcpcoia n)'qotd(€t rou 600" C o 1p6voq ovti6paor'1g neprcpi(erar oe l.ry6repo ar6 50

1r),toord tou 8eutepo}#ntou enwptnovrog 6ror pra rclfrarq 6t6p0coor1 rou piyparog ornv
rrprl 7,:L

Ie o-uv0r1rceq ercrcivqorlq o cro0qrllpog Lambda eivor err6g ).ertoupyiag p6Xpt vo
snrteul0ei q e)"d1rorq Oepprorpooio torv 300"C (Errc6vo 34). frc rov 1,6yo aur6 xor

tporetpfvoD vo, tTrtoTte-utei q )"erroupyic tou cro0qrrlpc oro ord8ro qg apXirrlg errivrloqg

ezrvorlOqre Ko't rcoroorsudoOqrce o 0epprow6pevoq uroOrlrlpaq Lambda (Errc6vo, 36).
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Ex6va 36: @eppow6pwog aro0qrrgpog Lambda. [117]

l. Krii"urpoq zou pr8dwer orqv e_Eayro11
2. Kepcrprr6q rpoororzurlK6g orolrlva;
3. H).errprroi orpo66rteg
4. llpoorarzunx6g oroLtlvcg pe eyron6q
5. Evepy6 repoprr6 u),rrc6

6. Iopo enogdrv
7. E€rrrreprro rd?,uppo
8. Oeppovnx6 orbpo
9. Arpo66rteq yta ro 0eppowrr6 orirpo

H rctcoreuq tou Oepporv6pwoD oroenrnpo ?"dp8c eivor 6poro pe ourrlv rou firl

Oepprarv6pevoD. H povo8lKn 6ro<popd rlyrerrur orqv rlnop|n ptog rotrlrsplKng q),errptrcr'19

awiotaorlg I oTroio Oeppaiver ro svepy6 repaprr6 6to,v q Oepporpcoic rcrrv xauocepicov eivCI,r

no),u lo,pqltl (6noq o'upBciver rotd n1v op1uc1 errcivloq Kol rqv dgopq )"enoupyio). Me

sur6v rov rp6ao ro 0epprr6 6pro trov 300'C ezrruyldverol proo oe 20 ecoq 30 ro nol"6

Seurep6),ento petd, trp, aplrrrl ercrctvqoq, pe onot6).eopo rqv c(r6ntorq ),erroupyic rou

aroOrlu1po ar6pq Ko,r or zrolu lcpq).eg 0epporpaoieq rouoo,epiov. Enrn^)eov q Tpnyopn r(ol

e)"ey16pevq 06ppavoq roD Kepoprrcori e(co<pc)"i(er pra s)"dpoq euoro0rloio, tou aro0qrrlpc

ong cn6topeq 0epporpaorar6g 8rcrupdvoerg rov rcouooepiov, enrruyldver prrcporig lpr5vouq

or6rproqg rcord rqv npoOrlppavorl roD rn'r1u1po rur ouprBdl"Ier otov neparrdpco neproprop6

rov sKrtpfl6pwcov prinrov. llpdner vc oqperroOei our,a wepyd u)"rrd tou oro0r1tr1po, nl"cdvc

rat (rpr6vto, u8povonorofvru,r os OeppoKpuoieg ndvrrr rrov 930"-950"C, evcb to e(roreprrc6

r1).erctp66ro (n),ottvaq) ro,tootp6gercr cn6 ng enrrco0ioerq wriloeov rou po),riB6ou. To 6pro

(cDllg w6g 0epporv6pwou croOqnlpo Trou eivcr ronoOerqpdvog orlv ooorrl 06oI e(oyruyrlq

pnopei va (erepd,otl rct 100.000 Km, pe rqv npo0z60eor1 6rt o rnnlrrlpog Xprlorpozrorsi
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ap6)"uB6q 9su(1"n Kor 01 p6yroteq Oepporpaoieq trov ruuoaepiiov 6sv ienepvofv ytc peyd)"c

Xpovrrd, Sraorqpctc rouq 850o-930'C.

Asrtoupyia tqg priOprcqg Lambda

O aroOrlqpcrg "l,dp6a" cvrXvei5ovrcrg rqv noo6rqto rou oluy6voD oro rcauoo6pra 6ivsr

wo orlpc ur6 popgq qL"errprrcqg rdoqg onlv Kevrprrcri povdSa e)"6y1ou (Etrc6vc 37). Auttl pe

rr1 oerpd rqq Kol avdl"oyo. [r€ ro 6ryoq rou orlpcroq 8qproupyei alv rcard,],]"q].r1 puOprotrrcrl

wro}"r1 fipog rTlv povd8c ncpo,oxeur1g trriypatog nporerprwou va u)")"d(€r I orot1eropetpia tou

piypotog. flg povd8o napoorceuqg piyprctog XpnolFonorettcr pro eyrotdotuorl 6yXuorlq 11

crr6prl rcar 6va r1Lercpovrrc6 rcopptwpatfp. fro rqv puOirronrcrl petaBo).r1 tou trriyptctog crn6

nl,o6oro oe <prro16 rcc,r crvdotpogu uzrdp1er rpoypopporropnnl p6oa oolv trrovd8a e)."6y1ou

prtc oprarrl rd.or1 ovayvcbproqq nou rupaivtrol oro 500mV nepinou.

Av ro orlpo rdorlg tou oro0nrTlpcl eivcr rdrctr aTEo xa 500mV oqpoiver 6tr to piTpo

eivcr qtroX6 (}.>1) KCI,r CIg er ro0rou 11 irovd8o el.6y1ou npoBaivet orov oTlopoitt1to

eprnl,outrop6.

Av avriOeto 11 tdol rou aro0qrqpo lenepdoa ro 500mV r6te oqpoivtt 6tt, to piypo

eivar fil"ofo'ro (),<1) rcur np6net vo u,nepnl"outro0ei.

Erx6vu 37: Ardypoppa pri0pnoqq Lambda [107]
1. Metpr1r46 noo6qtog aipa 2. Krvqdpoq, 3. Aro04nlpaq Lambda, 4. Kato).riqq, 5. Bol,pideq tTXDonq, 6.

Kfx).ropo priOproqq Lambda orqv povd6cr el.elXou
Uv Pu0pronrq rooq Bo)"Bi6oq 6Txuon-( Us Tooq aroOqrrlpa VE Erro(erpeq noo6qro rauoipou.

H peraBo)"r1 rou piyporoq trlq Trpoq qv ava)"o1ic a6po-rcouotpou 6w np6ner vu, ytveto,r

oli6ropo sner8rl r6re o rcrvqrlpog ncpouord(sl pro rdol vo Lerroupyei trre 5roron6q. frc tqv

t t l
t r l
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ofiogoyrl lloq r6rolog Suodpeoqq ix;rroupyto-c, q q)"ercpovrrr1 povd8a eieylou 6ra06ter sva

orloq pc opcl"ozotrlon g rqS petoBo),r1q.

To ouoqpa our6 p6oro prog ouvdprqoqq Xp6vou rca,vet npoo8eorrrd, rqv cl,iayrl-q q,c

o-r5oroorlq rou ;.riypotog. An6 trlv ottypr'1 TtoD oxnpoti(etat ro vto piypa otov cyolyo

avapp6grlorlq Vt1pr trlv onyprl TEoD n povd8o e).ey1ou 0a ndper to or'1pcl tou oro0rinlpu

),dp6o (ovcr<poprrcd pr rrlv o-riotooq tou rcary6pwou piyporoq) peool"oBei evc vercp6 1povrrc6

6rdoqpo. O 1p6vog cut6q roraval"cirveror yro r4v eioo8o tou piypatoq orov rcwqtqpa, n1v

ra6oq roo, rnv pero<popd rov KcrDoo,epic,rv pr6pr rov oro0qrlpa Kor rov 1p6vo an6rptoqg tou

oroOriulpu. H 8rdprera tou verpof 1p6vou, 6rrog eivor rpuorr6, e(aprd,rcr an6 to rpopdo rou

nvr1tr1po, trg orpog6q Kor rqv 0epporcpaoia tou repa;.rtrcori uitrori tou cnoOqtrlpa.
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0 .9  | . 0  l . r
ot'1,1ritrrT4! i.

Erx6vo 38: AnoteL€o1ro,trr6rqtc, rrlq Korc.)"unrr19 ere(epyooioq rov xouoaepicov pe pr5Opror1
)"dp6a. [107]

HC Y6poyovov0parceg
CO MovoleiSro rou dvOpsxo,
NOy Oiet6ro rou o(rbrou.
I6ovrrrl neproXrl priOprolg tou peilporoq: ),:0,99-1,0.
lloooor6 p),oBep<bv ouorrirv.
o) Xropiq ene(epyaoio, p) Me ezeiepluoio.

H frap(q roD veKpof Xpovou o8rlyei oro oupTr6poopo 6tr 6sv eivor 6uvot6v vu,

6rotr1pr10ei plo oroOsprl otorleroprrpio crprBrirq onlr,trpr1 ),:1. llop6)"c curd, o ouveplg

enovo,rpo06toprop6g rIq orotleroperpioq ;l6ocrr rou puOpronrori ruxl,6pcrtoq }"dp6o,,

enwptnet qv 8rcn'lpTloq rng ox6oq5 o6po-rcauoipou oe no)"rj otevd, nl"ciorc yripro cn6 rrlv

ttprl )":1 .

To o'rwd outd n)"aiota oproOetofv to " napd0upo ).", p6oo oro o7[oio o t(oro]"6rnq

snlruyxdv€r rov p6yroto Bu0p6 aa66oor'1q (Err6veq 31,38). H avcyrm6tqra uyq),r1g crpiBerag

otrlv e)"ey16pwtl p60proq rou pilpcrog gaivetcrr ps rnv peyd)"r1 au(qoq rou Bl"cBepof
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povoqsl8ioD toD dvOporca (CO) Iiyo rdtco an6 ),=i,0 rcoOritq Ko.r ps tr1v cz6roprrl cuirlorl trov

enioqq BiaBepcilv oLer8ialv tou o(citrou (NOx) iiyo zrdvro an6 tr:1,0.

3.3. EYETH MATA V EKAEM OY

3.3. I. IIPOEAPMO|H MI|MATO>

Ot 8rc9opettr6q onctnloerg nou 61oupe.o,n6 rov rlrlrrlpo oe rcd0e qdoq ).ertoupyiog,

rcuOdlg ezioqg Kot ot Stogopsnrc6g o'uv0r1req Trou enrrpctoriv oro rooreprx6 rov rcu),iv$pcrtv

rccrd trq 8td<popeg our6g pdoerg, uzrcyopefouv pio cvd),oyq Trpoooppoyrl qq cva),oyiag atpa I

rcouoipou.'Erot yra o-uvOr1req pspuqq <p6pnor1g eivcr onapaiqq pro enrnL^6ov noo6rqrc

o6po (nepiooao a6pog). Evcir yro ouvOr'1rceg n),ripouq <poptiou enrrdluvoqq rt apxrrcng vux,pqq
ercrcivr1or1q eivct cnopciqrrl 11 8rlproupyia ev6q piytrrcrog oto onoio o c6pcg ouppet6ler prs

ptrcp6tepo noooot6 crT.' 6n opi(er I ororleroperprrcl1 ovaioyio (n),orioro t-riypo). H

ovayrat6nlro rlg nepiooetcg tou o6pa yiveror cvtrl"rlnrrl ov l,dBoutrre un' 6yrv tov el,dlroto

1p6vo ttou 8toprcei 11 rar5orl (nepirou 1/1000 sec), p6o'o otov ozroio eivar nol.6 6r5orco),r1 6roq

a66vaq 11 6vrooq 6)"qg qq noo6rrlrag tou rauoipou pe ro undpxov o(uy6vo.

Enop6vrrlg pru peyc)"ritepr1 noo6rrlta a6pog n6pav rng oror1aoperprrlq, Bo4gder to

8rcoropnro;rfvo or caerpoe)"d.potcr ptrpd orcyovi8ra raforpo (qg td€nq roD

sKoroppuptootof), vo Bper rto yprlyopo ro oTropoitrlto oluy6vo nporcerpfvou va rccei ir6oc
oto, otwd,lpovrrcd niaiota nou opto0eto6v rqv <pdor1 qq ro.r5oqq. H neptooero enopfvolg rou

ofpo otrg npuypcttr6g ouvOr1rceq ).etroupyiog rov Kr\rlrrlpa e(coga),i(et rqv opu).r1 rcar r6Lera

rcfol, wcil ouylp6vcrt-c e)"apototonorci rouq erneprn6pwouq prlnoug Kor rnv er6rrcr1

rcctovdl"cool, rcoOrotritvrog rov rrvqrrlpc rco0crp6 Ko,l orKovoprr6. H eicXroronoirlor.l 6pcog qq

er6rrr]9 ratavd,]"rooqg yivetcr rdwa oe Bdpoq qq aro6r66psqq rogiog rou rwqnlpo Kol

rcotd o-uv6nera fva piypo pre peydiq nepiooera a6poq eivar rrav6 vu cwene(6l"0er p6vo oe

o-uvOr1req peprKng rp6pnorlg rcatd tq onoieq 6ev enr(rltoripe q p6yroq o,n66oo1 rou

rwqttlpo. Av ),dBoupre 6p<oq uz' 6ytv 6tt or rrvrlrrlpe-c )"ertoupyoriv ro peychirepo 1oovirc6
8rdoqpc un6 peprr6 poprio, avtrl.apBav6paore q oqprcoio rng nepiooerag rou o6pc 11

onois 6prroq 6e pztopei vo urcepBei wa avriltoto 6pro, ntpov tov onoiou 8rlproupyor5vtor

zrpoB)"r1pato ortlv avdg).elr1 tou piyprarog.'Eror or o-6y1rovot rcwriclpeg Otto yro o-uv$r1rceg

navro" peplKng g6paoqq c,nurofv yro, I kg rouoipou (Bw(ivlg) 15,5-19,9 Kg o6po. Aut6

o'rlpoivet 6tt ytu rrlv rcariorl I Iit Bw(ivaq anorrofvta,r roul.d1rorov 10.000 Iit cepog.
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Avri0era Tro aq ouvOrlreg Tiou o rrvlrr'1poq ),ertoupyei pe irir1peg rpoptio eivar

aacrpaitrpo sva n)"o6oto o€ xcriorpo piypo, ro orcoio ru.Orord, rov rwqnlpc trcvo va

ano8dloer qv p6yrotl roXD rou. Entn)."6ov fva rl"orioto piTpo etvar ovayrcato otqv qcoq q;

enrrdXuvoqq rcutd trlv ozroia o rwrlulpac, nptnet, vc unepvrrcqoet rlq 8uvdperg a6pd,verc,q totv

neprorpe<p6prwov prep<itv, nou ovcnniooovror rcatd rqv perdpaoq roo rcwqtqpa on6 pria gdoq

l"ewoupyio,g oe plo d}")"q mo Tpnyopn. T6),oq 11 unepvtrcrlorj rcrlv tprBcilv Kot q ovrlpetdrntorl

roD qorvop6vou qq uyponoirlong roD rcuoipou TroD Tioporqpor5wur rco,rd, tqv op1rKn VDXpt

ercrivqorl Kor rnv 0eppn l.erroupyia rou rwrlnlpo Drroyope6ouv nd.ir tr1v avdyq w6q

n).o6orou piypatoq.

3.3.2.ITOIXEIOMETPIKOI IYNTEAEITHI (Lambda) i.

llporerp6vou vo trrnopofpe, oe rdOe <pdoq iertoupyioq tou rlqtqpc, Kot oe rd0e

Xpovrrrl ortytrrr1, vo rpoo8ropi(oupe rrlv aval.oyio c6po-Bw(ivr1g oto Fiypa Ko,lvo eMyloupe

u1v ar6riron rqq cn6 rrlv Oeolprlrrrq :ngfi (14,7:l), rcc0repcirOr1rce 6vog orotxttop€tprrc6-c

ouwe)reor11g.

Aur6q 6re0vcirg p6per qv e)")"qvrrcr1 ovopooio (Lambda) )" rcor op[(etot og eqnq.

i"= Avappo<pofpevq pri(a o€pog /Azrurtofpevq p6(a u€pog yro ororleropetprxrl xo6oq

AreperSvqorl rorv nprilv tou )".

fro 1.=1: H avappogoupwrl pd(c rou o6pc, eivor ioq pe filv o,Trorrofpevq ylo rn oriorooq qq

ororxrloperprlcqq ava)"oytu,g. Enop6vroq yra ), =1 q cvo,)"oyic prd(cq a6,poJ Bw(ivqg eivor

14 .7 : l

fra i<1: H avappo<poDFel.rl pd(c rou o,6pa eivor prrp6teprl on6 tqv orolxsropsrprrcd

oncnor5;.rwq, rca,td ouvrTrao 11 avo)"oyorioo noo6rqra rccuoipou eivor peyol,ftepq Kor ro

ptypo ovoprd(eror n)"o6oro.

fra 1>1: H cvappogoupsvrl noo6rqra. rou a6pa eivar peya)"urepri un6 trlv onorrorlpwrl

orol1€rolretpxd. To ouyrercprp6vo piypa Xoparctqpi(star un6 pia nepiooero o6poq rcor

ovopd(erar <prro16.

Or 6ragopenr6g o-uvOqrceq ).ertoupyia,g roD rcwrprlpo crp' w6g pw oTrolrorlv rqv

nooorirtl TrpooopFoyrl tou piyporoq, c<p' er6pou 6e 8rapopgrbvouv cvd)"oya Kor ng o'uvOr1reg

roriorlg. Or 8ro<popecrc6q ouv0qreq rccriolg crlg 8rdqopeg gdoerg ).erroupyicg rou rrvqrrlpc

unoyopefouv rlv cvdyrcq w6q ouveXofg enovanpoo8roproporl trlg noroarcrlq orlorcoqq tou



66

priyiio,rog. Kstd ouvtTrsro, n rrpn rou ororxsrotrretptrori o-uvteleorrl ),:l 6sv etvar q rieov

rcard)")"q),q yro, 6),c to ne6io }erroupytuq rou Krvnrllpc. (Iqpeicoorl: Avoqep6poote no,vto os

o'upBcrir6 pq ratalunrc6 rwrlc'1po)

Mro enrn).€ov 8repeuvqoq rlg trprlg rou )" nou 61er ou"1pr1Oei oe nttpoporlKd Se8opdva

o8qyqoe oto or6l"ou0o ouprnepdopclro:

fra 0,85<?'<0,95 : Entruyld,veto,t 11 an66ooq rnq pr6yroqg roXuoq tou rn"qrqpcr. llp6rerto,r

1ro 6vo nl"or5oro piytro oro onoto rilou;^re e)").euyr1 atpa So/o-l5Yo. Me 6va t6toro piypa tc

nooootd rov tKfiepr6;lwirtv pr.inrrtv eivu,r apretd uyql,d.

Irc 1,1 <1.< 1,3 :'EXoupe rrlv el,d,poq er6trcr1 rcatavdl.c,ror1 o),),d ouyXp6vrog rcct nohl prKptl

oruo6r66pwn to1u. Eivsr 6vo qro16 piypo pe nepiooero o6pog 10%-20% to onoio el.o-

Xroronorei roug tKTrepn6pevoug prinoug.

fru 1":1 : Itorleroperprrrl ovcl,olia. Mtypo rord,)"),r1),o 1o dryoyo pel"avri Kolylo rcrvqrrlpa

e<po6rcop6vo pe tpto6tr6 pu0p(5pwo ratolftq.

fra 0,75<1.<0085 : llo)"rl nl"otioto piypo trcov6 vc poqOqost rnv dpeoq petd,Boorl tou

nvqtripa an6 prc qdorl )erroupliog oe pto d)"),q mo Tplyopn (enrtdXuvoq)

fra 1>1,3 : llo)"ri <prcr;16 piTpo. Meld)"r1 neptooero o6poq. 
'Evo 

t6toto piypo nopouotd(et

o,8uvopieq ovdgie(qg.

To oupn6pCI,opo oro onoio roro),qyoupr, o,v ),dBoupe un' 6yw 6)"o to ncponovo, eivot

6fl 6sv uadpler r6avrrcr1 npr'1 tou 1", wtoia yrc 6Leq nq ouvOrlreq ).ertoupliog tou rcwr1rr1po,.

(Etr6vc 39)

1.0
olr,rr Lroniq ).

Erx6va 39: Kapru).eg erbrrrlg rorov6),toonq &e), ropog (p) (cptotepd), rcat ercnepn6pwov
prinov (6s(d) oe o16o11 pe trlv orol1eroperpic tou piyparog.[ 13]
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eupf g6opc ),erroupyiaq tou nvqnlpo. llp6ner e6d) vo orlperrbooupe 6ri 6tov o Kwt1rTlpo;

eivor ego8rcop6vog pe rpro8rr6 pu0pn(6pwo rctol"r5r4 t6te eivat anapcrirqrri q 6rcr1pr1or1

rlg ororx€roperpiog rou piyparog no)"ri n),r1oiov q6 nprlg )":1. Aut6 eivcr ovoyraio enet8rl

puo an6rc),ror1 azr6 rqv npn ),:1 (peyo)"r5repr1 an6 l%) enr8pd opvqnrcd otqv on66oon roD Ko-

rcrirlrrl.

3.3.3.'Y'THMATA IPOETOIMAEIAI KAI TPO@OAO'IAI MIfMATO'

O oron6g o,urcitv rov oDornpdtr,lv eivcr 11 tpogo8ooio rou rcnqttlpo rnv ratd),1,q)"r1

onyprl pe to n)."6ov rcctd)")"r1)"o ptypo avdl"oya p€ rtg o-uvOr'1reg )"ertoupyioq roD.

Or pao'rr6g anartrloerq ano tva t6toro oriorrlpa eivar:

. H lcrpq).q rcotavd,),trroq rcauoipou

. H el"o,lroronoiqo'r1 rov sKftel^rTr6pwrov pr5ncov.

. H 6uvor6rqro o6(r1oqg rqg o,n66oong roD rcwr1tr1pc oe 6).eq rq gdoerg ).ertoupyioq tou. O

Bo0p6g ercn)"r'1polor1q rov nopandvco cnoraloeorv anote).€i Kor ro rprqpro o[ro],6yqot1q rcov

ouorq pdrrov Trposrolpcoicrq ror rpo go6ooiog ptypcrtoq.

Mro Boorrrl 8rdrprorl pera[ri r(ov ouornpdrcov livetat cvd]"oya pe rov tp6no nou

aurd enrtuyldvouv qv cvdpr(q rou Kouotpou pe tov a6pc.
'Etor orc Ko,ppruportp, ro rcforpo ovoppo<pdrsr an6 rov cr6pa )"6yrrl unonieorlg otov

ocrl)"r1vo eroayrrlyqg, sv6 oro ouorrlpara 6yXuong to rafoipro ercro(er5etor p6oc otov c6pa oe

e).ey16pweg noo6qreq. Katd olv6ners oro Koplr?rupotrip 6ev undpler roprd orpft1q

perpnoq qq noo6rnroq rou rc,uoipou 11 tou a6po. H noo6rltc roD ovopporporipwou

rccuoipou e(o,prd,ror an6 to xw6 eroayoyrlq wcb q oval"oyic o6po-rcouoipou eivc,r ota0epr1.

Avd0eta tc o-uorr1pcrta 6y1uoqg, a(ro),oycirvraq 6).eq ag ouv0r'1rsq l"ertoupytcrq tou

nvrlcipo rcr ),opBdvovro,g un' 6yq trq onu,rrflosq yro Xopnlrl ercnopnrl prhcov nopdlouv tqv

6uvar6qra pdtpqorlq rou rcauoipou pe peyd),q orpipero, ovdl"oyc p€ ro rpoprio rou

rcrvrFrlpa.

3.3.4.IAEONEKTHMATA THr EfXYrHr

H 6uvor6rqta o(tonoiqoqq rrrlv Trc,poFr6tprov l"erroupyicg rolr lcrvlrrlpo pe oron6 ulv

o6oroo11, rnv Trpoooppoyn Kol rrlv tpogo8ooio, roD rivqtrlpc p€ ro rctd)")"r1),o rdOe <popd

Lriylra, naptyet. oro o-uorrlpora 6yluong Fro oerpd otr6 nLeovercrlporo, oe o16o11 lrs ro

oupBctrrd KCI,pprrupordp, wrop)ovroq 6ror tqv rdoq yro peyckirepr'1 Xptton crurdrv rrov

=

=
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o-DoTnlrorov.

Iclv pcorrcd zl"eoverrqparo pnoporipe w8errcttrcd vo crvag6poupe:

. Tnv prrp6reprl raravd,icrtoq rcuoipou

. TIv ori(qor1 rrlg roXuoq

. Tnv el,drrrooq rrrlv sK7[sp[6pwatv pfnorv.

. Tqv dpeoq crn6rpror'1 rou nvqnlpo orlv earrdluvoq.

. Tnv 6qproupyio rcrl"rSreprrlv o-uvOqrrilv Vuxpng sKKtvnong ror Oepprlg ),erroupyiog.

. Mrxp6rsplKorovdl,roorlxaooipou

H ovayviitplotl Kot a(rozroirloq rcDv zropopdtpcov }erroupyicl5 rou Klvqrrlpc (orpoq6q,

<poptio, 0epporcpaoicr rc.}".t.) enrtp6nouv pro orprprl Trpoooppoyrl rou piypotog otrq o-uvgr6eg

).ertoupyiog. 'Etor 
r60e ,popd npoopetpdtot r6oq noo6rrya rccuoipou 6oq orcprpiitq eivor

onapo,iqrq yro rTlv u.wtpetcirntoq tcov o-uvOqrrirv Leroupyioq qg 6e6opel'r1q oayprlg.

Enop6vcrrg 6ev yivero,r dorcon4 rotovd,l"ooq rcauoipou.

o E)dttoroq ralv exzepz6prevcov pfnov

To noooot6 tcov prlnarv oro, KoDoo,6pta e(uptdror an6 qv nor6rrlta rafoqq q onoia

61er dpeorl o16oq pr rrv or5oraoq rou piTparoq. H 6ran'1pqoq nlq oforoorq rou piyporoq

ota n)"oioto rTlg orol1etopstpiag e)"cltoronotei rrq sKTropTr6g rotv pfnov, evrb o'uyp6vroq

rcuOtotd tov rn"qulpa o'uppat6 pe touq tpro8rrcorig rcaro},rireg. Tc o"uorrlparc fylucrig F.s 16

orcprBeig petprloerg Trou TipoTFotonotofv oto rcoforpro Ko,r otov o,6po, e(aogcl,i(ouv rov

o"uvepl 6).ey1o rqg ororx€ropsrpicq, 8rapop<pcilvovtdg filv ovd,),oyo pe rlq ouvgrlrceq

)ertoupyicg rou nvqtqpa.

. AriBqoq q€ ro16og

H ocrlorl 6tu,p6pqooq rov 6r66rov etooyrrryrlq rar e(u.yroyrlq rca0ciig edoqq Kor Tl

errivolq tou rauoipou prloc otov odpo, 8rlproupyouv ouv0r'1reg rc7,6repi1q n),rlpoloqg rov

ru)'ivbpolv. Aut6 61er otg onotdLeopc rq 8rlproupyia pr.rcg peychirspnq rcar opa),6repo

l(orovspnpevlg ponqg, rccorbg eniorlg Kor rqv arl(r1oq qg et6rrrlc roxr5og rou rcwqcipa.

. Apeoq oz6xprorl tou xwqtrlpu xctri :ngtnway6v6srq

H roOuotdprloq on6rprorlq tou rcrvqtrlpo oro (aqvrr6 dvoryirc rou rKrovoarori

rc)'on6 tr1 otryprl rt1g enrtdXuvolg, oqeil,etor orov apy6 epnl"ouaop6 tou piyparog o onoiog

j
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8uolepoiver nq auv0rlreq psrdBcoqq roD nvrlrrlpc oe fvav nro yprlyopo puOpo reprorpoqrlg.

Ita ouon'1pcto 6yXuot19 our6g o epnl.ourtop6g etvcr dpsoog Kor eTnruyxdvercr eire pe ro.,,

yercaop6 rou rcuotpou xoteuOeiu,v oto t6iog rou auiori erooyoyrlq rupw on6 ng Ba),Bi6e_c,

6tav np6rc€1ro1 yto oriort1pa 6ytruonq no7,),an),rilv oqpeicrrv, eire ps rllv ovoTvcirprorl qc

petoBo),t1q ni6 yolvioq rou tKrovonrcori rc7"on6 Kor rqv oDyxpovn an6rprorl rrlg Ba),Bi6cq

yercropori, 6rcv np6relror yro revrprr6 ryeraop6.

. fprlyoptl voxpq exxlvqor1

Or 6iroro).eg o-rivOr1rceg 8rlproupyioq ratd),).r1)"ou priyprorog orrlv gdorl trlq VuXpIg

eKKr-vrloqq 6w anotel"oriv np6B)'qlro yto ra ouorlpo,ro 6yXuor1g. Awrpeaoni(ovro,r pe filv

crprBtl pftpqoq rou rauoipou Bdoer tqg 0epporpor:iag tou rrvrlnlpo l(o1 rou oprOpor5

otpogcitv errcivrlor'1q.'Etor enrruyldvetot pra yprlyopq VDXpn ercrcivr1or1 rcaOritq enioqq Kor pro

yprlyopl otc0eponoirloq rrov orpogrilv rou rnlrrlpo oro pel,avti.

3.3.5.KATATAEH TQN XYETHMATQN E|XYXH'

. Mqxovrxri oootrlpata eyptorlg

H p6tpr1or1 tou rcouoipou ytverat ps prlxovrK6 tp6ruo. To ru,riorpo ryercd(etar an6 rouq

eypqpeg ot onoiot ovoiyouv ovd),oyc lrs rqv enrrcpator5oo nieoq oqv Tpo,pprl 8urvoprlg

rccuoitrrou. 'OIq q 6ra6trcaoia rpoooplroyrlq tou piypatog yivetar rc Frlxovroporig cn6 touq

onoioug oncrteitcr rfuo,g t6),,eroq ouv8uooproq ratd tqv L^ewoupyia touq nporerp6vou vo,

nenilouv orptBeiq petprloer-c. An6 to prrllovrrd o'uorrlporc dy1uoqg ereivo nou e(e),i10r1re

rcar e<pop;16(eru,r neproo6repo eivCI,r ro K-Jetronic rrlg BOSCH

. Hlcxtpovrxd ouotripcto syXUoIS

Ie avti0eol ps ro pqlovrrd ouorrlproro, e6rb o uzrol,oyrop6q rou rouoipou yiverar on6

qv q).ertpovrrcr1 povd8c eruiylou pe Bdorl trg n)"qpogopieg nou ou)").6yowar o' o,urr1v,

oletrrd ps nq ouvO(req ).ertoupyicg roD r<rvqrrlpo. Or n),qpogopieg our6g o<poporiv rr1

Oepporcpooia rou rcrvrlclpa, q 0epporpooic rou a6po, ng otpo<p6g roD rlqu1po., tl1v

Bopopetprrcrl nieorl, rrlv ycovio avotyporog rou €Krovotrrcof rcl"an6 rogdig eniorlg Kor ro

noooot6 trrtv pfnov oro, Kouoo,6pro. Eruiorlg or eyXuc'1peg rcauoipou(pnerc), 6w avoiyouv ps

Fdon nlv nieol1 orov ayroy6 6rcvopr'1q o)"),d ps gdon rouq nol.pofg avdrpLe(qg

e(aorpo7"i(ovrcq 6tor pro 6rcrronr6psvl 6yXuor1.

Tdtota ouorqpata eivcr ro L-Jetronic, to LH-Jetronic ror ro Mono-Jetronic.'Evog
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ouv6uaop6g rqq r1),ercpovrn'1q dy1uong pr rqv q),ertpovrrrl avdrp).eiq nopeler enrnidov

Duvorotrlreg oro o'rioqpa. H enup6ptton rqq povd8cq e)."6yXou ryercoprori lre rov Xpovropo

qq cvdq)-eEqg Be),tirirvsr nq ouvOr1rceq rcafoqg, npooapp6(ovroq roDg Xp6vouq avdg)"e-Eqq

onq ercdorore o-uvOr1rceg ).etroupyic,g rou nvrltrlpc. To Motronic u1g Bosch anotelei

napd8erypo ouvSucoarou ouonl pctog ovdqLe(q g rut dyXuon g.

r Euv6ucop6q pqluwxori xar qltxtpovtxof ouctrlptrtog fyXuoqg
'Eva 

r6roro o6o111pu, eivcr rc KE-Jetronic rrlq Bosch ro onoio orrlpi(erar oro pqlavtr6

K-Jetronic. Enrn).€ov 6prog 6ta06rer r'1).ercpovrrcr1 povd8a e),fy1ou q onoia ou)").6yer rar

sre[epyd(etor 6vc n]"r1Oog 6e6op6vrrlv, naptyovro"g 6tor rl 6uvar6tqtcl e]"6yXou rng

noo6altoq 6yponS oe 6l"eg rrg rpdoerg Lertoupyiog rou nr"r1a'1po, F€ peyd),q orpiBeia.

. Erotrlporo povof xar zol).aal"of ryercaopo6

Avd),o1a pe q 8raSrraoia erc6fei;or1q rou rccur:ipou p6oo oq porl tou u6po, to

ouorrlpcta dyporlg 8rcrrptvovtcr or 6rio peyd)"eq rcrrqyop[e-c. Or rcotrlyopieg autrlg

Xaparrqpi(ouv ro, ouorrlpo.rc oliprgcrrva pe to r).r10oq Kor rqv 06oq torv pa)"Bi6ov 6yXuoqg.
'Eror 

8icrpivoupe ra ouotrlpato no).1"4n),or5 ryeroopof n ryeraopor5 zol,),rirv oqpeicrrv Ko,t ro,

ouorqpcrc povori 11 xevrprrori ryeraoporl.

Me tov yeraopr6 no),),rirv orlpetcov n 6yXuon rcauoipou fipoyporoTroreiror oe rcdOe

ru)"rv6po goprord. fra tov oron6 cur6 oe rcdOe nj)"rv6po rou nr,1ulpc awrororlei fvog

eyXuqpog (pner), o onoiog ercto(eiier ro rofotpo pnpoord orouq Xcilpoug rrov pa).pi6c)v a-

ocyroltlq enrrulldvovroq 6tor prc 6ppeorl 6yxuon. It4v nepinralorl aurrl 11 ),ertoupyia rorv

syxDrnpov pnopei vc aivur ouveplg, on6re ro orlotripc ovopd,(erol oDvrxorig 6yXuorlg rcor

Xuporcqpi(erot p€ to ypdppro K, 11 va eivor 6roront6pwq pe an6),uro euOuypcpprop6voug

rou-c ra,l"potig 6ypoqq ndvrrl oroug na).por5q q6 avd,rp).e(qg, on6te ro or5orrlpa ovopd(etor

8iorcont6pwqg 6yxuoqg.
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Erx6va 40: An),onorqpevq 6rdto(q w6g ouorqporoq no),),on)"r1g dypong rouotpou' [107]

l. fpapprl petogopoq rcuoipou, 2. Avopp6<ploq o6po, 3. lletalo66o enrto.xuvnl,

4. flo)")'an)"r1 etooycoyrlq, 5. EyXufllpeq (Mrex), 6. Ktrnn1pct,c

Iuotqporo ouvelorig 6yfuonq ruo),),rbv oqlrsitrlv eivct to K rar KE-Jetronic, evcil

CI,vriorolxo ro L, Kor LE-Jetronic ofiorel.ofv ropoD€iyporo oDorlptdtcov 6ro,rom6pan'1q

6yXuonq no),).cbv orlpeirov (Errc6vo 40). Ie ovd0eol Flt rov yeraop6 nol"Icbv onpeirrlv orov

pov6 r.1 rwtprr6 yerccop6, q ercoieruoq rou rco,uoipou yivetcr o,n6 6vav rcwtprr6 eyXutrlpo

orov lcitpo rqq no),),on)"r1g erocyrrtllq, orcprBrbq fiplv cn6 a1v teto]"ori6o. roD ezrtro1uwrl. To

Mono-Jetronic ro onoto ovanru10r1rce an6 tqv Bosch, cnote).ei nclpd8erypo q).ertpovtrcof

o"uorripotoq 6yXuoqg ptovof oqpeiou (Err6vc 41)'

Etx6va 4lz AnLonoiqp6vq 6rdtc(r1 ouonlprorog povori ryercaopori [107]

1. llpoooyroyl1 rauoipou, 2. Avapp6grlorl a6pa, 3. fleta],ou6o eirwoXuvrtl, 4. lloD'unl,t1

eroayoytlq, 5. Eypdpcq (Mmr), 6. Kltltt1poq

Av entlerporioope pio oriyrcproq peto(ri rov ouortlpotcov ro)"l"on)'of ror povof

yerccopori, 0o, i*yape 6fl o revrprr6g ryercop6q 6iver tr1 6uvut6nlta w6g axpiB6otepou

e).^6y1ou rng orol1eroperpiag, svd) o ruol.l.cnl"6q ryercoop6g e(oo<pa)'i(er rov rcatrr.rtepo

epnl"oulop6 rou piypo,rog lroptord oe rcd0e rul"rvbpo. Kot orqv pic rcot oq d)')'r1 6prog

nepimrrlorl ereivo ro onoio enrruyldversr eivor q peiroorl qg rurovd,)'oor1q rcouoipou, t1

rKo,voTroulrrrcrl ropg l(o1 rl Xoprl),r1 ernopnrl pfncov. Or crvcotfpcrt nopdyovteq pel"ootonototlv
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rrlv 0,716600ll rou Klqrnpo Kor o€ ouv6ucop6 ps rqv Xptton up6truB5qq Ber'(ivqq

rsOrorofv ouppat6 Lr.e roDq rpro6rxor5q poOpr(6pevouq rata)"6teq.

3.3.6. KYPI'OTEPA >YTTHMATA'E|XY'HT

3.3.6.1. K-Jetronic
To K-Jetronic eivcr 6vc prlXavrrcd e).ey16prevo ofoqpa ,qercoopof, ro onoio

ovunrul0rlre &TEo rn Bosch. kon6q rou ouonl;.ratog uutori eivot o o-uve1t1q

rTrovorpoo8roprop6g rou piypotoq o6pc-rcoriotpou oe 6).eg trg <pdoerg ).ertoupyiog rou

rwrlrrlpo. To o-riorqpo eivor ouvelor5g 6yXuoqg rcct aur6 oqpoivet 6u yeroop6g tou rofotpou

ano ra pzerc ytvetar o-uveldrg rcor ove(dpqta an6 q 06oq tcov Bc)"Bi60)v slooyoyqq tou rcdOe

ru).ivEpou. 
'Otav 

or po),Bi6eq erooycoyrlq eivor K).€tortc,, ra pnerc o-uve1i(ouv vc ryerd(ouv xat

to raforpo npoo,no0r1rcer5etu,r oe 16po qg nol.),on),r'1q erooyrrlyrlg rowd otrg 66peq tcrlv

pcr),pt6arv.

3.3.6.2. KE-Jetronic

To KE -Jetronic eivCI,r fvCI, oriorqpc ryercao;,ror.i ro onoio Booi(etot oto K-Jetronic o,n'

6rou 6uvai(ero,r rar ro prllcvo$8paul"rrc6 tou p6poq.

To ypdppcr K Xaparrqpi(er rr1 ouv6lera rrig 6yXuorlg Koi ro E Xapcrcrqpi(er tov r1l"ertpovrrc6

e(on)"rop6 tou ouotrlparog. To orioalpo avonrulOqrce rcor e(e)"i10r1rce c,n6 trlv BOSCH 6nog

Ko,r ro K - Jetronic. O oron6q tou eivor vo, petpder qv noo6tqro rou rcauoipou ouvo,pnjoer

rqq noo6qrCI,g rou avopporporipe'vou aepo rcr otq ouv61etCI, vo rpoqo8otei tov rcwr1n1po Fs

ro rordl")"ql"o piypo, avd.l.oyc pe trq cncrrloeq ).ertoupyioq. Aut6 entruyldverol l.t€ rov

6rcprr1 sfiovofipoo8roprop6 qg avo)"oytoq c6pa-rauoipou oe ol.6rl"qpo to er-rpoq rou ne8iou

orpogcirv ror goptiou.

Ernl"rlprbvovroq rooq no,pond,vco oronofg, ezrtruylovet ot tKovototqnr6 Ba0p6 ng

rperg enrp6poug Baorrc6g enr6rcil(e1q TroD Xupcrqpi(ouv rfva ocoor6 oTiotrlpo zrpoerotpooiag

rar rpo<po8ooioq ptTpotoq.

Aur6q eivot: o) q Orrovopio, 0) q rco)"r1 an66oori qq pn1ovng rot 1) q e)"altotonotqoq totv

ernepn6pwrrlv pfnov.

fru trlv el"olrotonoiqoq tolv prSnrrrv oro Kouoodprc lprlorponoteitot o aro0qrrlpcg

Lambda oqv no)"l"onl.r1 e(ayoynq, o onoioq e?'iyyer tr1 ofotoon rov rouoo,epiov Kot

ovd),oya nl"rlpogopei q povd6a efuiyXou, e(oogol"i(ovrog trot rov 6t'r.yXo rrlg
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orot1eloptrpio,q roo priyparog Ko,r roOtorrilvtus rov rwqqpa oupBot6 pe tptoEtx6

pu0pr(6pwo rarclftrl. To orioqpc eivor o-uvelorig dy1uonq nou orlpaivet 6tr q ryero(6pevr1

noo6nlra e(aptd,ror dpeoc oTro rlv nieorl tou rcuoillou oroDq eypt(peq. or onoiot

).ewoupyor5v pqlovrrcd 6iyog r1).errpovrrcr1 rap6pBaorl (prerc pqXovtrd rc.t 61r r1)."ercpovtrcd).

Enioqg ro KE-Jetronic eivar 6vo o-rioqpo \yeKoopou no)"}.drv orlpeicrlv. An)"a8n 11 6yXuoq tou

rcouoipou yivercr oe rcdOe rcri)"w8po lolprota. Kcrrd ouv6trerc o rdOe rrl),rv6pog eivclt

ego6roop6vo€ Lrs wo prlXcvrr6 pnerc, ro onoio ryer6(et to rcoforpo oro ocilpa qq Bc)"Bi6oq

erooyroyrlq. Ynapyet rcar 6vu np6o0eto prsK VtKootrrori to onoio evepyofioteitat cn6 to

r1,r.errprr6 q).ercrpovrr6 o-uoqpa Kor eTrolrsvoq eivcr r1).^ercpopayvr1nrc6 ro,t 6p pr1Xcvtrc6. H

wepyonoir'1o1 roD yivercr an6 rr'1v rwrprrrl r1).ercpovrrcq povd6u, eleylou rat ryercd(et p6vo

rcrd, n1v opx,lKn Vuxpq ercrcivqot1, yt' aut6 ovopd,(etot "VuXp6 prtK". Aut6 eivar wroto ytc

rqv tpogo8ooia 6l"rov rcov ru),iv6prov yr' cur6 rcr ryerd(er to rcatiotiro os KsvrptK6 oqpeio rqq

nol,),un),r'1q eroayroyr'1q, ),iyo perd on6 n1v neto),or56a tou yrcc(rou fipoq rn peprd trov

ru)"iv6prov.

3.3.6.3. Mono-Jetronic

H cvo(r'1tr'1orl ouorTltld,rov e1."6y1oD rqq ).^ertoupytaq rou levnrtlpo,, oto n)"ciorc w6g

ouvelofg orrovoprrcof ovrc,Tovropof rcr pe Bdoq navra rc 6re0r.'r1 nporuna Tto pro

ovrlppDfiowrrcrl reXvol"oyio,, o8qyqoe trg 6r6gopeg KorooKsudotpreg erorpieq oq o1e6ioor1

rco,r o,vd,nnr(q orrovoprr6teprov lfoerrlv, or onoieg ouyXp6vog rrcovonorofv Kot rtq anatrqoerg

yra el,aporonoir1 or1 rov tKTre p7r6 pevrriv princrlv.

Mra r6roro-o1l(ovoplK6repq Koro,oKtuo,onrcd-l.rioq go,ivetar 6rr orcorel.ei ror o pov6q

4 rwrprr6g yercop6q roD Kouoipou oe o16oq pe rov yerca,op6 no)"l"drv orlpeirrrv. Ira nl.aiora

ourd q Bosch ov6nru(e ro 6116 qg ovd)"oyo oriotr1pc provorl yeroopori ro onoio ovopd(eror

Mono-Jetronic.

To Mono-Jetronic eivor sva q)"erctpovrrcd e),ey16pwo o-rlor1pra erpo8raop6vo Kol pe

povd8o cuto8rdyvrrloqq B),aBrbv. Boorrc6 rpnpo tou o-uorrlporoq eivor q rcevrprrcq povd8a

6yxuong pr rqv q).errpopayvr1nrcr1 Bal,pi6o q onoio oe rca0opropevoDg lp6vouq yerd,(er to

rcrforpro ravrur a'rlo rqv netu)"ori6a rou enwcXuwrl. Or 1p6vo1 \yrKo,opof rqq Ba),Bi6oq

rupoo8ropi(ovror cn6 rqv q).errprrcr1 provdSo el"6y1ou rccrr eu0uypaptpi(ovta,r ps roDg nal.porig

qq avdg).e(qg.

To o-rioalpa eivo,r XopqIIg nieoqg Kol Tl 8rovoprl roo piypctog oroDg ru)"iv6poug

yiverar p6oro rqg nol")"or),r19 erooyroyrlg. Ardrpopor aro0rlrlpeq pretcgfpouv 6).c ro oqpcvnrd,

pey60r1 yro fllv l.erroupyia rou rcrvrprlpo Trpog rqv ql"ercrpovrrrl povdSa e).€y1ou. Aurrl, pe

|  . t l l - ' P f ) N
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p6oq rrg n),qpo<popi€q rov aroOqulprov pretcBrB&(et pu0pronrcd oqpcta (wto).69) otrlv

Bo7,Bi6o 6yXuong rcouoiprou, orov pu0pronl Orioqg rrlg netu,l"ori6aq tou enttcXuwrl Kot orTlv

pa)"Bi6o 6rio Ep6pcov, pr6oot rrlq oruoic,g yivetcn 11 peto<popd rcar raforl rrtrv uvaOuptdoeov tou

rcuoipou an6 to pe(epBoudp.

llporerpdvou vo, e)"ortrrl0ei I ercropnrl d,rauotcov u6poyovcv0pdrcov fipog ro

neprpd)")"ov 61ouv Oeonrotet 8rd<popeg voprrc6q o8rlyieg Bdoer rolv onoirov anoyopeiitrol, ot

oprop6veq roul"dlrorov yapec,, vo o6qyrl0oriv orrlv arp6oqorpo ot orpoi rouoipou nou

6rlpuoupyor5vror p6oo oro pe(spBoudp e(' uttiaq rov ovoropd(erov Kol rqq e(6tptoqq.

Irc rov oron6 o,ur6 to Mono-Jetronic eivar erpo8roopdvo pe 6va oriotrlpc to onoio

o8rlyet rouq crporig rouoipou on6 to pe(epBoudp Tlpoq rouq 0c)"dpoug rcor5o1g.

To oriorr1pa out6 nepr)"opBdver 6vu,8oXeio evspyorl dvOporcc oro onoio oul"Lrlyovtat ot ot;.roi

rcouoipou rcar pio pu0prorrrcrl Bol"Bi6c povropori, trr6oor tqq onoio,g ro orpoTrorTlpwo rafotpo

tou yro(rori.

3.3.6.4. L-Jetronic

To L-Jetronic eivar 6vo q).ercpovtrcd, eLell6prevo orlorrlpa 6yXuonq rccuoipou, to onoio

o,vanrulOqre an6 qv BOSCH rar onoreL€i tr1v e(61"r(q rou na)"or6rspoD D-Jetronic. E6cil o

Ko,rooKruoonlg ercpetcl,),erierar ra nL"eoverrrlpora 7[oD oTiopp6ouv on6 ttlv ur' euOeioq

p6rprioq rou ovoppogofpevori a6pa, o-uv6ud(ovrog ro ps ug t8rairepeg 6uvor6ulrsg Trou

naptyet. n e(6)"4n qq q)'extpovrrcr1g oe 06pcra lprcyroyriiv rcclt o)"orc)"qprop6vcrrv rurl"r-opdrcov.

H opXn 6yxuorlg rou o'uoclporog ouviorctcr orqv cn' eu0eioq p6rpqoq oe rcd0e

).erroupyorivta rcril"w8po r6olq noo6cltoq ro,uoitrrou 6oq arprBrrr,c, ypew(eror rI 6e6opaq

oalpq ).erroupyioq. fta tov orcon6 our6 to olioqpa eivor e<po6rcop6vo Lrs pro Bo),pi6o

6yXuoqg oe rd0e ni)"rv6po yr' cur6 Kol Xopor(rTlpi(etat r.og oriotrlpro,6yporlq ro)"),rilv orlpeicov.

Or Bo),piEeq 6yXuong eivor ql"errpofroyvlrrrc6g rcc,t n Xpovrlcrl otryprr1 wepyonoiqoTlq roDg

ruOopi(etat o,n6 r1v Ksvrprrrl povd8a e).ey1ou pe pdorl toug xord),)"r1).a 8rapopgrop6voug

na),po6g qq ovdgLe(qq. fra rq peiooq rou Xlc6vou cSpdvercq rcrd, u1v wepyonoir'1on rov

pc)"Bi6crw (p6voq ovoiypatog /r).eroipotog ), aurrlg ouv66ovtat pero(ri roug nopdl"),ql"o rcr

rqv otrTprl tr1g 6yporlg svrpyoTrorofvtar o-uy1p6vog 6Leg po({, ove(dpqrc an6 ro 1povrrc6

oqpeio ).enoupyioq roD rd0e Ku)"iv6pou, 6n)"a6n ove(dprrlra orc6 rr1 06o11 rrrlv Bo),Bi6olv

erooyoyrlg. O ryercaopi6g rou r(oDoi;rou ytveror oroDg ayolyorig eroayoyrlg rcov rul"iv8pCIv oe

oqpeio pnpoord cn6 ttg Bo),Bi6eq etoaycr:yrig. H oup6rrlro, rov nc)"pcirv 6yXuoqg eivor, 66o

ncl"poi yio rcdOe nlnpn rfrl.o Lertoupyiu,q roD rrvrln'1pa 11 8rcrrpopetrrd wog wroiog

yeru,op6g 6l"rov rrov p?rtK, ot rdOe pia orpoqrl rou orpoqol"ocp6pou d(ovo,.
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Ta anore).ioporo aurori tou ouv6ucopor5 eivor crp' w6q Fsv q e),aXroronoiqoq trrtv

pr5norv r(o1 filq er6rrr'1g rctovd),rrtor1g rouoipou, Kor oq' et6pou q cru(r1oq rqq er8tnlg loxDo-q

ror 11 ra)"frspl Korovopn rqq polrnq orptvqq tou nvqrqpo (Err6va 42).

Erx6va 42:Ka:'ava)loori rcouoipou, rctovoprl roXuog ror ponrlg [07].

o)Me Jetronic

B)Me roppmpct6p

3.3.6.5. Motronic

To Motronic u1g Bosch eivat fvo an6 ra n).iov e(e},rypwcr ouorqpcrra dyXuoqg

rcruoipou oto onoio or eni pdpoug ),ertoupyieg'tqg avdqLe{qq rar qg dyxDoqg ouv6ud(owa,r

q}ercpovrrcd. O ouv6uaop6q our6q npoyporoTrorsiror oqv povd8o e).ey1ou ps rnv Bo(Oero

evog digital prrpoene(epyaorl nou eivcr eTrrqopnopsvog oDy1p6vrog pe qv pr6tprloq rou

rcuoipou Kol pt rov Xpovtop6 tqg avir<p7.e(qg. Mra rftora o-uv8uootrrcrl ),erroupyia enrrp6ner

tov ouvelrl i)"tyXo rqg iror6qtag rarioqg oe 6)"o ro ne6io <popriou /otpo<priiv pe crnordl"eopa

rrlv el'altotonoiqorl filq Kc,rovd)"rrloqq, tov fisproprotrr6 torv ernepn6pwov pfnolv, rqv

opo)'6tepq l"ertoupyia rou rrvrltqpo, rtlv rco).rlrepq oulureplqopd tou oto rp6o (erirrrl;.to, tov

6),eyXo tou ne8iou xrunqpdtorv (nrpdrcrc) Kor rnv u6(qoq rqq uroSr5vopng rou rcrvr1u1po oe

6l"o to tpdopc, o'rpogri;v.

To ne6io rpoqo8ooic,g rouoipou roD Motronic oqpi(eror oe ywrrc6g ypoirp6q ndvcrr

oto 6onpoop6vo Ko1 Treru1tlprwo orioqpo L-Jetronic. H ene{epyooto rrrlv o4prdrov yivetcr

digital an6 pto e(el"tytrrn1 11L"erctpovrrcr1 povd8a rns onoio,q o FlKposfie(epyaonlg

nepr)"oppdvet rnv Bo0pi6c eto66ou e(66ou zrl.rlpogopr6v (IN/OYT), qv rwtprrrl povd8o

erelepycoicrq 6e6opwrriv (CPU), qv pvnpq sTypognq avdyvroorlg GAM), Kc,r rrlv ptirn



76

oroeTlKsDoqg rrrlv Trpoypopfrotlop6vov o-uvoprnoeCIv l.€rroupyisq (ROM). H oupportrol

priOpror'1 n1g ovcrqle€qq (apdvq) pdorrl quyoKsvrplrorl prlXavropof ror ptt11ovtopor5 unonieoqq

(Vaqum) eivar nepnrl. Ebrb o Xlrovrop6g rrlg yoviug cvd<p),e(qg yivstot ozi6 rq povdEc

e),6yXou p6orrl w6q rpoypoplporiop6vou ne8iou ovayvcbprolg roD oqpeiou ovd<p).e(r1q. To

ne6io aur6 8ropop<pciiveror an6 tov Koro,oKroooq pe pdori tig otpog6g Kol ro rpoptio tou

rrvrlnlpo. fra pra nepon6prrl p60pror1 roD XpovrKori oqpeiou cvdg),e(r1q etvor 6uvat6g o

ouv6uoop6q rou Motronic pe ncrp6),),r'1)"o rbrcLropo ovayvrirpiolg KTutqFdrrov tou nr.'r'1n1pa

pdoer rou onoiou sTro,voTrpooSropi(etcr to lpovrr6 oripeio ovd<pLe(riq nl"qoiov too el"altotou

opiou oorpu}eicg cutovorpl.6ferov. M' uutov rov rp6no enrtuyldvetar or5(r1or1 tou BaOpou

or-rpnieorlg, peyol"ritepoq 0epprr6q Ba0p6g or66ooqg rar el"aXroronoiqorl qg rctcvd,l"roorlg

rcruoipou.

Eniorlg 11 povd8o e).iy1ou tou Motronic eivor sqo6roop6vq pe 6vc nporccOoptopevo

ne6io otporprirv ra,r rdorlg pnatapicq zrou ovoprd(etcr 'zre6io Duel' p6oq tou onoiou yivetot

cur6pcrl Trpooopl.roTn rnq Dvntrqq tdong ovdg).e(qq (trov pnou(i) ovd)'oyo pe trq otpog6g

tou rcrvqrqpo.

H qLercrpovrrcq pr5Opror1 rqg 6yXuong Kot niq ycrrvioq av6g).e(qg neprlpd<povtat

ncoorcdtcrr.

3.3.6.5.1. H).ertpovrrcn npoooppoTrl piTporoq - Xoporcnlproar6 "fle6io Lamda" ror

pu0proor6 rrirc)"ropc Lamda

Iqv pvr'1pq ovdyvcrrolq (ROM) qq povd8ag e)"sy1ou lrrapxll Koro1opnp6vo 6vc

otdvtop ne6io aprirv, goptiou Ko.l orpo<prirv Bdoer rou onoiou o plKporTre(epyconlq

unol"oyi(er q Bcorrq 8rdprcera rng 6yxuonq. Auro ovopd(ercr "zre6io Lambda" rcr eivcr

onoOqreupsvo digital. M6oco autori rou ne8iou eniruyldverol n ro)"r5repq rcd0e <popd

TrpoooptroTrl rqg o1donq o6po,-rouo'tpou oe rcdOe qdoq )ertoupyto,q rou rcwrp(pu rcat

npoo8ropi(rror o p6vog 6ytruottg qg Boorrcrlg noo6rrlrag ru,uoipou. H roroorcerrl ev6g

tfrorou XopoKTTlplonrori ne8iou yiverct oro otd8ro 8onprbv rou rrvrpqpa.

frc rr'1 6qproupyic ouroti rou neSiou o KorooK€uootrlg XpnorpoTrorei fvo n)"r1Ooq

nrOuvcirv npcirv goptiou ng onoieg ouv8ud(er pe 6vo ovriororXo nl,r1Ooq rnOavcilv upcirv

orpogrbv. Me our6v tov rp6zo nponintouv ol"Lend).),qlo (2yr1 ap6v gopriou-otpo<pcbv

ra0evCI, oTEo xo. onoio npoo8ropi(er 6vCI, (eXorprot6 orlpeio g6paoqq oro onoio Trperer vo

avnorotplooDpt rlv rotd)"),q)"q Tr' our6 pcrorrtl noo6nltc rcauotpou. 'Etor rel,rrd



8iapropqritverar 6va nporaOoptoprwo r),r10oq o-uvo,prrloerrlv, tpopriou, otporprilv rat Baotror5

Xp6vou 6ypong ro onoio onoOrlrceiietat digital oqv pvr'1pq ROM qq povd6o.q e)'ey1ou. H

rliercrpovirr'1 puOprorl tou piypctog pr6oro tou "ne6iou Lambda" e(uotpa?'i(er oe rdOe qdorl

)"erroupyiag rou Klvnrrlpo, e)"dpoa1 6uvon1 rCI,tuv6)"oor'1 rouoiprou, )"ty6tepoug prinoug otc

rcuuou,fpro Kor rKovoTrou'1nrcr1 ropi rou KlvTlrnpo.'Otav 11 eyrcctdotaoq eivat e<po8ruopwq pe

rpro6rr6 pu0pr(6pwo rccrclfrrl t6re nptnet, vo yiver priOptot'1 rnq orolx€iopretpiaq tou

piyporog oalv npr'1 rou )," : 1,0. H priOproq ounl ovopd(erot "p60pror1 pe rov oroOrlrrlpo

Lambda" Kor l[poyf-roronoreirct p6oo ev6q er8rrcori pu0pronrou rurc]"cbpatoq "Lambda" rou

6po oe ouv6uoop6 ps ro XopoKrqpronrc6 "ne6io Lambda" rcar 61et oq anot6).sopo rI

8rcrqprloq rou I oe no)"6 otwd neprOritpra Tupcrl 4ru6 qv trpq l" : 1.

Aurl q 6roprr'1g rcar o1e66v dpeorl priOproq rou plyporog I : 1 ozrote].ei npoUn60eor'1

cirore o ratalutrr6q psrCI,rpoTrdaq (rorolurqq) vo enelepya(erot rtg B)"oBep6g ouoieg tcrtv

rcouooeptrov pe uryrll6repo Bo0p6 an66ooqq Kol frs tel"rr6 anor6Leopo rlv nepart6pto

e)"drrroorl rov sK7[rp7[6;iwrov prlnrrlv.

3.3.6.5.2. Hi"errpovrrcn o60uton rng yoviog uvdg)"€€qg

O uno),oyrop6g rTlg yorviog avdq)"e(r1g enrruyXd,vetot pe rn poq0eru rou

prrcpoenelepyoorq Ko,r ot ouvdptrloq pe rE orpog6g tou rcwqrr1po, ro qopdo rou, rnv yrovto

rou orpoqo,l"ocp6pou d(ovo, tqv Oepprorpaoicl Ko,r rrlv 06o11 trlq reral"orl8og rou efitroxDvrn.

H pri0prorl eivcr ouveXrlg ror encvo),opBav6pevq pero(u 615o gdoerov l"ertoupyioq tou

Klvrlrrlpo. Aur6 e(uoga),{(er rqv ypqyopq Trpooopl-loyr1 tou oBdvg yro rd0e oqpeio g6pnorlq

roD rrvrlqpu 6qproupyrirvrag 6ror o-uvOr1req opol"6teprlg ).erroupyio,q Ko,r erropn(q

el"dpotcr;v prlncov. O npoo8roprop6q qg ratd)")"r1l"qq ycovioq avdg).e(qq yiverar cn6 to 1a-

poKrnprorrr6 na8io uvd<p).e(r1g rou Motronic ro orcoio eivor onoOqrceupwo oq trrvr1pr1

cvdyvrrloqq qq povd8og e).i1Xou. To ne6io ovdg).e(qq 6rapopgrbveror an6 rov KorooKeuoorl

oro otd8ro 8onprirv tou rwrlnlpo 6rou npoo6ropi(rro,r rK rrov rupor6pov I Koro),),q)"6repq

ycrrviu avd<pLe(qq yro rcd0e 6e6op6vo (euyog aprirv, <popriou rcor orpogrilv.
'Evo r6roro orivOero XopoKrnproflr6 ne6io goiverar onlv Err6vu 43 evd) otrlv Errc6vu

44 8eilverot oe cwr6raoto)"r1 6vu oupponrc6 ne6to cvdrp).e(r1g ps pqXavrrcr'1 pr5Opror1

(guyorcevtprrcqq ror unonieorlq). To re6io cvdg).e(r1q oq o-uv61erc anoOqrer5erar ryq<prord

orn Fvltrtl ROM trlg povd8og Kor Tropop6ver ovo)"),oiroro rc0' 61"11 q 8rdprero (ror1q rou

ououlpatog.
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Erx6va 43: }iv0ero XopoKrnprotrx6 neSio tou Motronic ylo rov unol,oyto;.r6 qg yolviog
ovdqLehg. [07]

Erxriva 44: IupBanrc6 ne6io ovdg).e(qg yra prlXovrrrl pu0pnorl tou aBdvg. [107]

Meru(6 6uo 8roSoXrrccilv avaq)"6(erov o prrpoene(epyooclq qg povd8og )"o,pBdver ta

or'1pora rov orpogcbv ror rou goprioD ToD rcrvqtrlpo ror arcol"o60roq cvaro),ai ano ro ne6io

avdg)"e(r1g qv zrporco0oprops\q yovic nponopeiag TroD ovnororlei oro ouyrcerprpevo (eriyoq

npdlv qoprioo-otpoqcbv. Iq ouvdXero o plKpoene(epyaor4q 6rop06vei nepart6prrl qv nprrl

rnq yorvicrq roD XopoKrnplotrrof ze8iou or o-uvdprriorl pe rqv 0epporpootcr roD

cvcppogo6psvoo c6pc, rrlv 0epporpaoio, tou rwr1nlpo, rTlv tdoq rr1q pnatcpiag rct tq 06oq

nlq neta),orlEag tou enrtoluvtrl pe orcon6 ndvra tov rorol.)"q),6repo npoo8roprop6 rou

Xpovrrori or1 peiou ovdg).e[q g.

Me rrq 6uvar6olreq rou no,p61er ro yqrprara aaoOqreup6vo rce8io ovdrp).elqg

pnopofpre vo puOpi(oupe rco),ut€po rTlv nponopeio ovdgls(qg oe rcd0e oqpeio ),enoupyiog

o"-6t9oprfo
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6iyoq o,ut6 vo ernped(er d],)"a )"etroupyrxd ne6io. Aut6 e(co<pc)"i(e1 svo,v avcbtepo

ouvre).eotr1 on66oo1q rou xn'qn1po KCrl ptc nepcrrfpco e),dtrroorl rov ernepnopevcov pr5ntov.

H apoooppoyrl rqg nponopeiog avog}.c(qg, 6nr.og eivct )"oytr6, Ercq6psr 1ta ritOe

onp€io <p6prrorlg rou nvrltrlpo. Kcr yivetot ndvra pe Bdon rnv oll"rowrroc'1to (yrc rcd0e

oqpeio Lerroupyicg) tov e(r1g ncpap6rpcov: o) Korav6)"rooq rcouoipou, B) or66ooq ponqq

otp6ryrlg, y) oupnepr<popd obqyqoqg, 6) 6pro rrunripdtcov. 
'Etor oqv d<popq )"ertoupyic

yivetor pro rdrora pri0pror'1 qq avdq),e(r1g nou e(ooqal"i(er onp6oxorrrl replorpogt1 tou

rcrvr1nipo,, oletrrcd FrKpq raravd)"ooq rouoipou Kol Trtptoprop6vq ercnopnrl prinrov. Kotd, tr1

).erroupyic rou rwrltqpo oro peprx6 goptio npofler 11 opc)"r'1 o6rrcr1 o-upTlsplgopd rcct n plKptl

ro,ruvdl.roorl rcauotpou, wcit oto nl.rlpeg goptio ro Ksvrpo Bdpouq yro filv pri0ptorl tqq

crv6g).e(qg enrrevrprrtvetct orqv ori(qor1 rng pozclg otpdryqq Kot ornv anoquyrl rcrlv

rrunrlpdrclv roD rrvrlolpa. ftc rov ral"rirepo lpovrop6 rng ovd<p).e(r15 ot 6leg rlq

rcorccrdoerg Lertoupyiaq ro0rbg eriorlg Ko,r yro ro (erivqtrra tou rrvqrrlpo, undplouv

onoOqxeupweg erci n),iov 6rop0rrltrrc6q rtFr€g ot onoieq nopeptpo,ivoDv ornv te),trr1 8tcrp6pgcrlorl

tcrtv trpcbv rou XCI,poKrrlprotrrori ne6iou cvdq).e(qg. Edoqg p6ool w6g 8roroncl ot4v povd8a

e)"6yXou yivetor 6uvau1 q p60gnor1 oro cvcbrepo rue8io ropoq yta 8rdgopeq zor6qteq

rcouoipou (8ragopettrd orrdvro).

3 . 3 . 5. 5 . 3 . !u lrz)"nprp lruttr6q ].ertou pyieg

To Motronic erc6g ono trq 6roq trirpa neprypu<p6peveq rll"ertpovrr6g pu0pioetq qg

61por'1q Kor rng avd<p)"e{r1q 61er q 6uvc,t6rr1ta er6rraorlg Kot o€ d}"}"u pu0protrrcd ne6ia

6norg q6r1 cvaq6pu,pe. Tdroreg o-upn),r1 porpoarc6q puOpioerq eivo,t:

o Q efoeprop6q roD pe(eppourip Kor q xcrioq tov cva0uprdoeov tqq pev(ivlq ps

oxon6 tr1v elcpotozolqoq tov u6poyovcvOprixov.

o ff earotpoqri xar pe'rdxouorl Fro€ eleyl6pevqg noo6tqroq Kouoospicov yra tov

Trsproprop6 ttov exaepa6pev<ov oler6ftov roo a(cbtot 6Ox).

o To otapdtrlpo r{g tpogo6ooicq oprop€vcov xo}'iv6pov os cuvOtlxeq elulfotoo

peprxof tpoptfou, pe oxon6 tq peicooq r1q Korovri],toot1g xaoolpoo Kot rtov

exzepn6pevorv princov.

o H enra)'€ov pei'tiroorl fllg Korov6?'oor1q ps rq Ipllotl q}*xtpovrxof 'twtri]'

yxa(rori.

I  r .  i  . l t p , f : f lN
f1  i  I  :  / r  i  i  , , . ;  i  i  i , ' .  I . t
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. E6osprop6g rcov 6s[opevcirv xaooipou

Or ova0uprdoetg cn6 ng 6e(opev6g rcaforpou rrDv surori\,!rrrrv o,norel.or5v zrepinou ro

20Yo r{uJv ouvo),lrrirv ercnopnrilv HC ota ourorivlta. fra tov oron6 cur6 ole8rdonlre eva

erbrrc6 rcurc}'olpc ou)')"oyr1g rcat rcarioqg rrrlv crprilv Fev(rvqq ro onoio paopei vo ouvepyd(erar
pe 8rdgopa ouor4 po.rc q )"errpovrrcor5 ryerccoporS.

To nlrc)"copa (Err6vc 45) nepr),opBdver evc 6o1eio evepyof dvOporc oto onoio apprd
o-u)')."6yowar Kot Kcro,rpcrotwct ot ctpoi gsv(lqq rou 8r1puoupyorivtar oro pe(epBoudp.

Iqv ouv6lerc or ctpoi o8rlyorivror 7rc rofoq orov ocol"r'1vc cvapp6<pTloqq. H Drol6reuo1 roDg
orov orol'qvo crvapp6grlor]5 yivetcr p6oco trncg rll.errpopoT\nrllcrlq Ba7"Bi6ag q onoia
puOpi(etat crt6 tr1v povd8a eMylou. H p60proq qg Bc),Bi6ag yiveror pe Bdorl rqv rardoraoq

l"ertoupyioq Kol ro goptio tou rcwrpr1po., 6tor rirore q 6to1erzu6pwl Trpoq rcarloq roo6nltc

o,rFoTrolqpsvou rcauoipou ouwTto)"oyi(etoi rcdge <popd orqv ouvo)"rrcq roo6nltu 6yXuoqg. Me

Tov rporco aut6 ettrruyXdvetct svoq aroOqrirg teproptopr6g rov ernepn6pwcov

u6poyovov0pdrcotv.

Erx6va 45: E(osprop6g tcrtv 6e(a,pwrbv rouoiprou [107]
1.Pe(epBouop 5.Ayroy6q avupo6<pr1o1 g
2.AoXeio weplof dv0poxc 6.Aro0r1rqpoq Lambda
3.Pu0pronr4 pol.pi6c
4.Movo6a e}"e11orr

T.Aro0qcqpag Oepporpaoioq rrvqrr.lpc
8.Merpqtrlq zroocrrpoq o6pa

9.Ewo1"o6oqq orpogtilv
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o E6orqpo snovoKoxlogopic€KoDdoeptcov (E.G.R.)

To Motronic ovroTroKplv6pevo orlg o-rlylpoveg o/rotrllostg Yro Trepotrspo)

e),alroronotqoq rolv pr5ncov xapi^tret qv Suvat6fllro o-uvsp"yaoioq pre rcrjrc)'ropo erlorpoqlq

ror perdrcuoqg Kouooeptov (EGR).'E1et ono6erl0ei 6tt ot prinot ttov o(er8iolv rou a(rbtou

6NOx) nepropi(ovtor 6paonrd, ov 6va pdpog rov Ko,uooepirov o6qyr10ei (crvd orouq

rcul,iv6poug p6orrl rou oycoyor5 ovopp6<pqoqg vronori a6po,. To enrotpe<p6pwa rccruoc6ptcr 6pol-c

pzropei va enqped,oouv onl^rowrrcd, rnv oupTreptgopd tou rrvrlulpa, er8rrd xcrtd rlv dtpopttl

).erroupyia oro ne6io lapql,rirv orpogrirv, raOcirq enioqq Kor ornv gdoq Osppqg ).ertoupyioq

6tav o rcrvrltrlpcq eivct cr6pq rprlog'
'Evoq oupBrBoop6q peralf rrrrv oncrrlorov yro nltlpn rar 8paotrrrl peiooq ttov NOx

pe rgut6por."r1 rcr),r1 oupTrrprqopd ).ertoupyia6 tou rwr1r1po, enrruyXdvetot p6oco ev6q

XopoKrq plotrrori ze8iou pu0proq q rov sTrlorpeq6 pwrrlv rouoaepirov'

To ne6io o.ut6 8rapopgcitvetct pe Bdorl trq otpog6g Kor rqv Oepporpaoia tbu rwqttlpo, u1v

noo6rqrc roD ovoppo<por5pwou a,6pa, rccr rTlv sTllKpotorioo nteoq ovapp6gr1oqq. Iq ouv6leta

11 povd$u e)"6y1ou 6iver wro)"r1 oe 6vo, pu0puotr-6 otorlpio (Balpi6u prl0ptoqq EGR) 6tot

citote, av6),oyo pe r1g ezcrrpotorioeq ouv0r6eq ).ertoupytcq, vo. o8r'lyeitor otov orol.qva

cvopp6<pqong n ernrptttof"tsvtl r60e <popd noo6clto rouooepirov.

H p60o5og auq Xprlorponoteitor eupftota oro ouroKivlto, rcrt onotel"ei tt1v nro

crnorel.eopctrrri p60o5o peicooqg rcrlv tKfiopTrcilv NOx. (Err6vo 46)

Erx6va 46 : Krir)"co pa ovorrirl"coorl g rcouooepirrlv I I 07]
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. fla6o{ xur encvcl€rtoupyia xu},iv6pcov

Mia 6(uzq rawotopta nou 6er),d - ber),d opXi(er vo, uroOereircr an6 opropevouc

ru,rcroreucro'r69, eivar q 6uvcr6rqro 8uvopnrcrlg no,p6ppcorlg oro orapdqpu Kol rnv

encvotrertoupyio optopt6vrov rt'u),iv6pcrrv. H ovdyrcrl autrl nponinret an6 qv Sroniotroorl 6tr o

pa0p6q o166oo49 w6g ruw1rr1pa (rccr rupirrlg tcov zrol"6 toXupcirv rcwqqprov) 6w eivar

t8tcitepa lKovolioulrtrc6g 6tov cut6g Lertoupyei pe el,dlroto peprr6 goptio, 6zrcrlg ouppciver

rcard, n1v rcivr1or1 tou oplproroq ofilv n6l"r1, Kor onq prxp6g toXritlreq rcov erop1rarcritv

6p6potv. Aut6 BeBaicog avtovax),d apvrlnrcd rgr ornv Ko,ror,dl.rooq rou rccforpou 6aorg rccr

oroug ercnepn6pwouq ptirouq.

H 8uvaprrrl nop6pBclorl orlv l"erroupyic rrrlv rul,iv8polv rord to otd8ro u1g peprrcrlg

g6pnoqq pt rlv 6rcrcorcr1 rnq rpoqo8ooiog oe opropevoug o,n' crutorig, uvoyrd(er roug

un6)"otnouq va epyd(ovro,l pe au(qpwo pc0p6 on66ooqq, wtil ouyp6vroq ziepropi(er rrlv

rcutovd,l,crrorl rouotpou Kol roDg pr5nouc. Karit trlv oufrlol rorv crnarrrloeov L€rroup/oq xu,r

p6)'tg ti 6ratr06psvr1 roXug 6w tro,voTror€i, t6te dOwrcr oe ),erroupyta or un6)"ornor ni),rv6pot

(evaq wcrq q rcotd otrrd8eq).

Avd<p).e(q npoTporoltoteitat povov oroDg ru).iv6poug nou 61ouv n),r1potOei pe piyprc,

wrb otoug un6)"otnouq Eroleteuovrc,r p6orrr rou oyoyori e(aycoyrlq, rauoa6plo, ro onoio. orp'

w6q pev touq ro0api(ouv c<p' etdpou 6e touq rpctor5v oe Oepporpo,oia cvapovr1q ).ertoupyiog

(tXnpa). H evto)'r1 ylo ro otcpdqpc Kot nlv enovoL€rtoupyia tov ru),iv6polv 8ivetcrL ano

qv povd8o Motronic avdl"oyc pre to orlpo rpoptfou roD psrplrrl noo6rqrog a6pa.

,-_-\

iCCCCO C

rIfueE 9oq'r6o I

Erxriva 47: EAsyyopwrl nariorl rcrr encvcielroupyia opropfviov ru),iv6pov [107]

H povd8c Motronic e(on),ropn"4 trre rordl")"ql"o np6ypapFro pTropei rcsr 06rer erc6q

Lertoupyiag pra oprd8a rcu).iv8parv (oto nop66eiypo rou e(ar6)"w6pou rwqr4po orcpord, roug

tpetq rcu).iv6pouq). Aut6 yivetat rcctd, tr1v l,erroupyia rou nvrlalpo oro peprr6 goptio. Ta

pegu6 goqnio
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7ro)"D Oeppd rauoo6pro, 8rorcepvotiv touq n"rl"iv6poug nou 5w nupdyouv 6p1o rcr toug

Srarrlporiv oe 0epporpooic dpeoqg enavoLertoupyiag. Katd trlv perdpaorl tou nvqrrlpo os

avcot6pco reSio tp6paorlq n povd8o Motronic preprpvd Tto, rnv opa)"q enavotrettoupyic Kor rov

uno)"oinov rar)"tv6prov.

. H).extpovrx6 aevt61. yxa(rof

H pqXovtrctl orlv8eoq rng netCI,l"ofbag roD enircXuvrrl ps ro nana), t"tret o,-

vrlKorooro,0ei on6 r1).ertpovrrcr1 priOpiorl. H 156o gptl*e npartrrrl e<pcppoyq oplrxd oro

Motronic trlg BMW 750.'Evs norevor6perpo ovdTvopi(er rr'1v 06oq rou nanaXyro,(ro6 writ

evo d.)")"o qv 06oq tqg netol"o66og rou enrraXuvrrl. Or n)"qporpopieg out6g po(i pe ro orlparc

otpogtirv, Oepprorcpaoiog rcn"r1n'1pa rco,r ol,),oyqg <poptiou o-ul").6yovror Kor olro),oyor5vror ornv

povd8o el"6y1ou. Arol"o60rrlq q wro),r1 trrerorp6peror orov po0prorl 06ong nera],ori6oq o o-

roioq npoo8ropi(er rnv te)"trcr'1 06oq qq onlv uno)"oyro0eioc upr'1. Me tov rp6no aur6

anogerlyovtat o'rpd,)"pcto )"6yco r(61rov, rptB6v rcr <p0oprilv writ ouylp6vrrlq, floupre Oenrr1

eni8paoq orqv peicool fllg Korovd)"cooqq rauoiprou.

3.3.7. IYITHMATA 'LEAN BURN'

A(t(et vo otlpslo0ei 6tr 61ouv avo,zrulOei ouonltrroro ryero,opori fiou evoopctrirvouv

q Lertoupyia -Lean Burn- , 6q),o6l1 tr1 )"ertoupyio pe ro),u qtrold piypcra.

Eta ouou'1potc cutd, ot nivarceq rcuoipou, ot ozoior nepr6lovtar orTlv rlLercpovtrrl

povd8u e)"ey1ou tou rcrvr1u1pc,, cnoteiofvtar an6 nol"ri prrcp6q trp6q yrc ouvOr'1rceg peprrof

rpopriou. Aut6 enttp6ner otoug rn'r1rr1peg, va, )"erroupyoriv pe no)"6 griold piyporu,. qg rd(r1g

rou22:1, tt1 ottypr1 nou or ouprBotrroi nvriu'1peq oe ouv0r1rceg peprror5 gopriou ).erroupyofv

pe cval"oyio 15:1. Ot rn'qclpeg outoi 'Byaivouv' an6 q gd,or1 <prrtllor5 piyparog, os o-uv0r1rceg

ru)"r1pouq goptiou 6nou ot onarnloetg oe ropi etvar peyd).eq.
'Eror 

ezrrruyldvouv:

. Melop6veg ercnopnfg princov (r8rcitepc drcauotorv uSpoTovav0pdrclv HC)

. MrlcDpfwl ro,ravd,l"rool xcuoipou (),6yro piypotog)

o kcvonorr'14rc69 ano66oerg oe rogi (),6yco arcoptaiag perdBoorlg oe fi).oforo iriypa rstd, to

n),r1peg <poprio).
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3.3.8. 'YETHMATA AME'OY YEKAIMOY

A6yro rov ouvelcirg au(av6pwrov onornloerov yro rnv e)"alroronoirloq rcDv

ernepn6pevrrlv pr5rtcov l(ot rtlv tqq rco.rovd,Iotonq rcuoipou 8qproupyq0nKov ro o-uorr'1patu

d;reoou ryeroopof Bev(ivng @rrc6vc 48). Xroug rcn'rlqpeg cutrirv rt,lv ouorqpdrorv o

yercoop66 qg Bsv(lqg yivetat aneu0eiag p6oc oroug rculiv8poug t6oo rcard ro 1:6vo rnq ou-

ptrieo4g (otrg o-uvOqreg Xaprll,of <poptiou), 6oo rccr rcrrd rrg gd.oetg erooycoyqg KCrr

ouptnieoqq, ong o-uv0r1req uryrll"orl qopriou rou rrvrlr4pa.

To v6o, reXvo)"oyrrd 6e6opfva aurorj rou ouorrlpicrog eivcr:

. H ).erroupyiu rou nvr'1n1po pe nol"ri nrroxa peiypcra, nou Oeopr1arcd, pnopei vc

)'ettoupyqott Ksr pe crvo},oyic a6pog Fev(lqg 50:1,6tav o rrvritqpag ).ertoupyei oe

1c1tt1)"d goptio (pe)'ovti). Lnc, neptmriroerq uyrll,rbv gopdrrlv rou rwrltqpc, t6re q

ava)"oyic Srcpoprprbvetor yr-rpro oro l5:1 6rog 12:l.Zra peocio rpopd-a rou rrvrlrrlpc 11

cvoioyiu rcupa.iverct pero.(u 15:I rar 23:L

o H tieorl ryeroopori trlg Bw(ivqg rcupaiverar on6 80 bar 6o6 120 bar, 6rav ra d),),a

yvrootd ouorrlpota yerccopori }ertoupTorlv pe zcieoq 3 bar. Aut6 Bel"ncitver crroOqtd.

tqv nor6olro q_q rarioqg ror petbvel rouq pfrouq rov Kouooepicrlv.

o H Xptlon ouotr'lpctoq svrovou orpoBr).ro1rof tou eroepl6pevou a6pc prioa oroug

rcuiiv8pouq tou rrvrlrqpc, rpdy;la nou 8reurco)"river 16oo rIV ofroysvonotrloq tou

peiypctoq, 6oo rcrt tqv e(drpron rou \y€Ko(6pevou rcouoipou peou orouq rcu)"iv8pouq.

o H Xptlon r1)"erctpovrrcot enttaluvttl, rarapyei tr1 p'crrorq neta),ori6cr yrca(ror5, ro,t

oupBd)').et otrlv dpeoq on6rprori rou nrqripo orrc ancrtrloerg tou o8rlyof Ko,r orov

crcprBr'1 tlcyyo tou 6yrou roD ovCI,ppoqor5pwou adpc o16 rov nr'1rr1po.
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Erx6vo 48: }iorrlpa dpeoou ryeraopori (cptotepd), ror ouppotrrc6 orioqpc yerccopor5
rcauoipou p6oa otqv ro},).an).r1 erocyroyri (be[td). [111]

H rowotopia nou rapouord(er o rp6nog avdpsr(r1q roD a6pa pe to rufotpro Kol tj

eroayoryrl rou arpoo<potprror5 o6pa p6oo orouq rul"iv6pouq, 6rlptoupyei ouv0rlreg

entrdluvoqq qq 6ra6traoicg ovdper(qq Bev(ivr1g - u6pog, ).6yor tou toXupof otpoBrl"toporl

rou e1o€p16pwou o.6pc otov rculrv8po rou rcrvr1n1po, rov onoio nporaLei o e),rroet6r1g au)"69

6r6ieuorlg roD ovoppogoripevou a6pa (Errc6va 49).

Kard q T.ertoupyta rou rcwr1rr'1po os lcpq)"d rpoptio,, 11 6toroet6llg Bc)'Bi6a E-SVC

(rco6rrcr'1 ovopaoia) eivut r)"eron1, on6re I elooyoT( tou o6pa yiverot p6vov on6 rov

eirroer8rl au),6 eroayoynq, wrb ora uryrl),d goptic tou nvrlulpc q napopl tou o6pc yivetat

16oo an6 tov elrroerbrl cu)"6 (n pa)"Bi6o E-SVC ovoiyer), 6oo ro,t on6 tov eD06 au).6 tou

ouorlproroq nopoXtlq adpo.
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Boi$fro E-SY( wlxrTa

Eu&ft oulft aoo

BolftXo trcoyoyr{C

tlxorilr{qoul{
flosYoY4(

EoIFtuqe(oPnirq

BoIFi[o nosyoyif -

Erxrivu 49: }lotr1pc orpopil"ro;roir eroepl6pwou a6pc I l1]

To oqpuvnrc6repo rpnpo rou rwqnlpo eivol to o-riotrlpa srou,ycDyng rccr otpoBtl"ropou

rou a6po, ndvro oro onoio paoi(erar q Drlproupyia qg orprlporlKqg n),rlpotoqq rov

n-r).iv6pov pe o6po, Kor n B6).rrorq ovd,prer(r1 rou l"rs rq Bw(tvq. 
'Onrog 

npoova<p6p0qre, ro

oriotqpa 6ro06tet 615o oul"oriq, 6vov yrc rd0e BcIBi8a sroayroyrlg (o rcd0e ru),rv6poq 61er 6rio

polBt8eg etoayroyrlq), tK rcrv onoirrlv o wcq eivor el"rrcoer8r1q, wrir o 8efrepoq eivcr eu06g. O

euOr5q au),69 ,Topoxng a6pa eivar e<po8raopwoq ps pio r1).ercpovrrr1 e),ey16pevr'1

otpayyc)"ronrcr1 Bc),Bi6u, trlg onoiag q rcoSrrq ovopaoia eivct E-SVC.

Aertoopyia ouotqparcg nupoTilq a€pc.
'Otav q Bol,Bi6o E-SVC eivot rLerorrl, r6re 6h q noo6rqra roD u,voppoqoripevou

o6pc nepvd,et ar6 tov e)"rroet6r'1 uul"o, npdypa nou 8qpuoupyei, orov eroepl6pwo a6pa p6oo

otov n1),tv6po 6vov svrovo otpoBr)"rop6 Tupc,r an6 to prnou(i. H porl tou a6pa enrra1rlver rqv

e(drproq rou ryera(6pwou rccuofpou, ua6 pop<p4 vdrpoug prrpriiv orcyovrSirov rqq ra(ecr,c,
^cuov 20 prrpcitv 8rdpetpo. Itrlv nepiTrrooq n),r1poug goptiou tou rwqulpa cvoiyer 11

otpo,yyu).ronrcq BaIptEs tou eu0ri sul"of rcor cu(dveror Tl fio,pop1 rou o6pc, wril tout6Xloova

61oupe Kor \yeKoop6 Pev(tvr1g rcard, ro Xp6vo eroayrrlyrlq. T6oo rq Xpovrrcrl oayprl qg 6yXuoqq

ro,uoiirou, 6oo rat q 1povircrl 8rd,prero ryercaopof ra roOopi(er q rlLerrpovrrq povdSo e)"6y-

boqoVri oipo

\
\ . ,  . /

,-
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Xou rou ouonlporoq \ysKoopori xar avd<ple_<nq, q onoio e6cil Xpqorponorai rpic npoypcpputc

yeroopof, avd),oya pe rc 8rupcOprop€vo gopric rou rnqn1po..

. flp6Tpappo 1o

Aertoupyia tou rcwqclpo o€ o'uvOr1reg Xapq)"ori gopriou, 6nou q n).rlpolori tou

ru)"iv6pou ps c6pa eivu,r otpropanrcrl, to preiypro eivur nol"f nray6, yrlpcrr oto 50:1 rat o

ryeraop6g qq pev(tvqq yiveror oq <pdoq qg o-upnteoqg.

. fIP6TPuPPa2o

Aenoupyia rou KlvTlrllpo or ouv0rlreq petcpcttrorl goptiou peto(6 drpoprqg

).ertoupyiaq ror l.erroupyicg n).r1pouq ,popriou. Irlv :repintoorl aucl 6loupre neptoprop6vq

orproparrxrl rlrlprooq, rcctd n1v onoia r'1 ouvOeoq rou peiyptotog rcupctvetct on6 15:l 6crlg

23:1 rcar o ryercaop6q ytverar 16oo rard tr1 <p6or1 qg srooyroyrlg,6oo ror rord q <pdor1 qq

oupnieoqq.

. flp6Tpappa 3o

Aerroupyia tou rrvqa1pCI, os ouv0qrceg uyq)"o6 <popriou, 6nou o rcrvrlqpag lcerd(erur

opot6poptpo lriypo rcat 61r orpoporlK6 piypc yripor an6 ro prnou(i. O yeroopr6g yivetar oe

66o rpdoet,c, pria ratd filv €rooyoyrl rar pia rcard n1 o'upnieoq. H oliv0eol rou peiyprcrog

rupaivetar  an6 l5 :1 6o9 12:1.

Erx6vu 50: AraSopr6q qdoerq perd8ooqq qg <p),6yaq yupco an6 ro prnou(i rpoq

qv neptgfp€ro rou 9aldpou rafoqq [111]

To or5oqpa o,ut6 6ra06rer rt fvov Boq0qnrc6 yercaor1pa rono0erqpevo orqv

ruol"),on)"t1 erooyoyqg, o onoiog Xltlorpofioreirar 16oo yro rTlv yuxprl srrtvlorl rou rwrltrlpa,

6oo rot oqv unopot1Oqoq rou ruqnlpo orlq on6ropeq enwoXrivoerq ps rov yeroo;r6
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np6o0en1 g zoo6n'1tag rauoipou.

H ),ettoupyio opcrlq tou rcwr1tr1po ps nol.rl ntoX6 piytrra $rlptoupyei qv ncrpcyoyq

xuuooepicov pe no),rl uyq)"d nooootd o(er8iotv tou A(cbtou (NOx), ta onoia 6ev pnopei vc

owrperconioer rfoa,q oupBanr6g pu0pr(6pevog tpro6rr6q xoto),rirr1q. fro ro oxon6 aut6 61ouv

ole8toorei teXvrr6q no,pepBdoerg, ot onoieq 8ivouv hioerq oro, npoB),r1pata rou 0a

6qproupyorioov ro uryq)"d enine6o tcov o(er8icov tou A(riltou.

H nprbq ncrp6pBcrorl yiveror pe o1o)"oom6 ole8raop6 tou Fln1ovtopou uvorrircl.ololg rtrlv

ro,uoaepirrtv, 6noo r;rra noooot6 rrov rouoo,epicrrv rrlq td(r1q ro:u 40oh avuKurl"d)vetot ror ovti

vo pyer orlv orp6ogolpo zqyoiver p6oa otov rri)"tv6po. H napouoia 6pcog peyd)"ov no-

oorrlrcov ra,uouepiou 61er iog anot6L"eopo fllv a)"l"oiroo1 rqg ororyslopetprrrlg oriv0eorlg tou

piypcrog Kot KOr' en6rcooq cr1 8ratdpa€n rnq topeiag ra6orlq rou piypatog. To np6B),qpc

nou 6qproupyet q ncpouoia peyd)"r1g noo6qrog rauoaeptrov p6oo orov nil"w6po,

owrpetcorui(erur on6 roug el.rxoer8eig oul"oriq trov Bo),pi6ov stooyoyqg, raOritq rct cn6 to

orioalpc petaBl"rlrou lloovropor5 rrrlv Bo),Bi6rrlv, )"6yco qg to,ut6povng Tiopouoiaq rccu-

ooepic'rv rccr vrono6 a6pcr, u1v onoia e(aogc)"i(er 11 tcut6lrorn'1 entr6)"uvn rov Boi,Bi8rov

erocyrrlyrlq rccr e(ayoyrlq (overlap). H uwrpetcilntoq 6prrlq tou uyrl)"ou eatn66ou 6to(er6icov

tou A(olrou 6w eivar rrovonorqurcrl, yr' outo ro l"6yo o rrvqr'1poq eivar eqo8raopdvoq Fs

6vov ratol"frq ratorcpdqong o(er8tcov rou A(rbtou fipooopwd, 6to,v o rcwqclpoq Lettoupyei

p,enrc1a peiypo,ra(erei ncparrlporiwar peyd).eq ouyrcewpcboetq NOy), Ko,r ro unel.eu0eprilvet,

6ruv o rcrvrlnlpog Letroupyei pe zrl"oriorcr peiyprcra, 6t6tr ovatrreryvriovtot lrs roug (HC) rcat to

(CO) nou nepi6louv or peyd).eg noo6qteq ro, nl.ofora pteiyprcta. 'Etor yivetat

onorel.eopatrr6repq 11 eneiepyaoia touq rccr q peicooq roug an6 rov tpto6rr6 rco,to.hin'1.

Ie nepintcooq rotd tqv onoiu o rcn1n1pog )"ertoupyei peyd),o 1povtrc6 8rdorrlpc pe

Tnlt'Xa peiytrrata, r6re o roral"r5tqq rcdOe 60" percirver ta NOx nou 61et rcctarpcrr'1ott, o€ l-tto,

otryproiu 6ro6rraoic rc)dopcrog rou 6eutepol"6mou. YroBoq0qtrrd npog tov nlpto ro,to,trrin1

undplouv rcar 6rio prtrp6tepor rotc)"6reg tonogeqpr6vor ptpoo:'rr un6 tov nipto rcc,ta)"ritq rcor

ap6ottlg perd, qv ruol")"o,nl"r1 e(cyoryr'1g, yro vo 8rctrolfvoov rI ).erroupyia tou r6prou

T6roro o-uoulpcrrc rilouv ovanrulOei

G.D.L tqg Mitsubishi rsr to F.S.I. qq Audi.

no),),69 ouroKwnroBropqlcvieg 6rcrr;q ro07[o
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3.4. ANAQAE=H KAI PYNOI

H yrovic ovdg).elr1_c rcot q 6rcrr0epwrl rlierctptnl w6pyetc on6 tov omv0lprotrl elouv

oqpovnrl eziSpcoq oqv nopeio rlg rco6or1g Kor orll 8qproupyic tov pfnor,. H au(rlpevq

ql"erctptrr'1 w6pyera nou na,p61ero,r p6oo tou onl0qptorrl e(ao<po),1(er n1v otootr'1 avdgi'e(q

Kcr rllv opcl)"r1 rariorl.

gAwh

I l l

Emrksig r I

Erxdva 51: lXeoq petafr5 ycovioq av6g).elr1g rat 6qproupyicq NOy avd)"oyc pe tr'1

ororxrloperpia tou piypctog. I I 07]

t 6

l a

l 2

l0

I

6

t**lb
t6

t 4

l2
I U

I

6

1

0

o.7 0.8 0.9 1,0 t.l 12 l-1 1,4

0,7 0,E 0,9 r,0 l,r t3 r,3 r,4

u

i lntrJ.ror{g t. i

Erx6va 52: E16or1 percif yolvioq ovd<p).elqg, ororx€topetpiaq piypatoq rar 6qproupyiug
udpoyovav0pdrcrriv (HC) [1 07]

Erx6va 53: I16oq petolr5 yroviog avdg).elqg, orot1tloperpiog piTiroto6 rar 6rlproupyiog

50'r
4{r", I

l0'1t r
20'.\ ''

0.7 0J 0,9 1,0 Ll tJ l-1 t,4

Q

trtovo\ti\LoD roD avgpurca (CO). [107]
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'Hzrreq 
ror pnrp6q p6vo petapo)"6g tqg av6g),e(qq, an6 rrirl"o oe 16r),o, oup.Bd.iiouv

orqv tlptptl l.ertoupyio, tou nrnlrrlpo Ko,l otqv peicooq rcllv ercnepn6pevorv pfnotv. Err6q cn6

rov Xpovlop6 qg avd<p),e(r1g K{n rqv 6ratr06prwq q}"ertprrc4 w6pyera, orlpovtrr6 p6},o otriv

6rc6rraoia qg rcarioqg 61ouv Ko,l or i6ror or onrvOrlprot6g (pnou(i).'Ooo peya)"rirepo eivct ro

ptlroq tou r1).errpo6iou trov pnou(i t6oo rceproo6tepog Xrilpog svepyonorciro,r rar eniorig 6oo

nto)':;nr,a eivat tc r1).erctp66rc t6oo nro e6rco1"CI, yivercr q anoBol"rl qq 0epp6rrlroq an6 aurd.

H eni8paol rng yorviag avdg).e(q6 orlv ?Tc,poyoyq prirrov Kor orqv Koro,vd),rooq

rauoipou 8ivetor ortq errc6veg 51, 52, 53, 54.

H peyd)"r1 yrovio cwdcp),e(qq 8rlproupyei Dvnl€g Oepprorpcroieq, r6irrl6 oe neptol6g

orot[stop€tptrcori piypctog (I:1), euvocbvtcg 6ror rov oxnporlop6 o(er8iotv rou c(cbrou

6Ox). Itu n)"o6oto Ko1 orolxsloFsrpio piyprata 6oo peyo,),rilvei q yrovia avdrp).elqg 16oo

ou(dver Kot n Srlproupyio drcauotcov u8poyovovOpdrcrrlv. Ira nol"ri <ptrold piypata ()>1,3)

6oo prrpoiver 11 ycovia avdp)"e(r1g 16oo au(dvoDv ol u8poyovdv0parcec. Aur6 ocpei),eror ornv

cr6uvo;.ria cwdg),e(qg taiv no)"rl gtrolcirv p.rypdtov Kor ornv plKpn rapiqro 6rd6oor'1g tou

perrbnou rar5orlq (Erx6vo 52).

O oplpratropoq CO eivct ouorconrcd, ave(dpqrog an6 tri ycovic ovd<p),e(r1g Kor r-

zqped(etar cnorc).erottrcd an6 nlv ava)"oyto rou prilparog o6pa-rar5orpoD Kor pr6vo yro ra

ro),r1 nl'ofora piypara. Avti0ets oro. ororxaoperpio, rur gtrold piypota (}.>l) to Co pwer

avenrlpdo,oto t6oo an6 n1v yolvio ovd<p).efqg 6oo rot on6 qv oval,oyia rou ptypctog (Errc6vc

53) .

6-.S

3 r:o
g r80

5*o
? sar
s a6v
,E co

380

340
0,7 0.8 9.9 1.9 1.1 l,? lJ t,4

Ilryralfri< I

Erx6va 54: 116o11 peto(ri yolvioq ovdg).e(r1g, ouvrel.eotrl 1., rcr rcoravd,l,rrloqq rouoipou.
[107 ]
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Ooo n)"ouor6repo eivcr ro tliypcr (I<1) t6oo prxp6reprl yclvia cwog?w(q_c npenet vo,

8drooups Tro rqv peiroorl rqg ratavd,),oioqg. Avd0eta oto roi,u <ptrold piyprcrto (i>1,1),

nporetprlvoD vo eirorrlooups trlv plKpn roXltr1to rorior'19, 6ivoupe preyo,),r5repr1 yovto

avd<p).e(qg, Trou ouvendyeror peicoorl rrlq ro,tovd,klonq, a6(qoq rqg pofilq orpeyqq rcat

peicrloq rrov u6poyovav0p6rccov (Err6va 51, 54).

1.4.I. EIIIAPA'H TON 'Y'THMATQN ANA@AE3HT 'THN EKIIOMIIH

KAY'AEPION

H rctc)")"r1)"6rqrCI, roD r1),ertprrcof onrvOrlpa KCI,r rj 1povrrcrl ouyptl fiou aur6g

8ratigetor, eivur 66o Baorroi nopdyoweq TroD ru0opi(ouv rr1v nor6tqro l(ouolg rcar rcrd

o-uv6nera enrlped(ouv oqpcrvnrd rqv 7[ooonrq rcar norortrcr'1 oriotaorl rov Ko,Dooepiorv ra0rirg

l(ol rtlv rcravd,)"oroq rcariorpou (Errc6vcl 56). Enrn),eov ro 6id.gopa ouorrlparc avdgl"elrlg nou

Xprlorpororofvror ncp6louv Srcgopetrr6q 6uvcr6rqreq nopaycrlyr19 Ko,r p60ptoqq rou

onrv0rlpa rcat enopfvroq erurlped(ouv 8roqopetrrd tqv o{oruol rov ercnepn6pwov Kouoor-

picov. (Etrc6va 55)

a) qlti<t),,c.:rl 1u ri,cr(r,aq

Erx6va 55: Punot HC oqv o.<popq ).ertoup1ic, svoq rerpCI,rcu),w6pou rcwrlqpu [i071
a) Avdq).eEn pe puQpr(opweq eno"q6,q (n),attveq)

p) Avdrple{r1 pe tpav(iotop

?@
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o NIra ooppaaxrl av6g?,e[4 (SZ) pe no],],an]"ootootrl xot n].cdve; 5w eivut 11 niiov

rcard)")"q)"q yro Xaprl,teq rtp6q pr5ncov, enet6r1 I w6pyera ovdg).e(4g Kol Il tdoq rou

Seureperiovroq opro0erofvrcn oe olsttrd Xopn).€q nprig, e(' artio.g qq Fnxovrrrlg Suvatornrog

ovoiypotoq ro,r rLeroiporoq rov nl,srrv6v.

!e pro t6toro cvd,gLe(q, ro pefpro rou nprorefovrog 6w pnopei vo lenepdoet to opto

rcov 5,{, ndvro an6 to onoio rcw8uveliouv vo, Ko,rootpagofv or enag6-c tov nl"c,rrvrilv rcot

otvenritq q tdoq rou Seureperiowoq 61et 6va oletrrd 1op4l,(r crvcirtcto 6pro. Aut6 oqpaivet

6n oe ouv0qreq uyq),cirv pu0prilv neprorporprlq tou nvqtr1po p€ oprerd prKptl nepio8o Dwell,

q cno0qrceups\rl orov no).l"ar).o,orcotr1 evepyetc cvdg),e(qg 6w eno,prcei yra tqv 8qproupytc,

ro;upof onrv0r'1pcr, pe anor6)"eopCI, pro KoKIg zror6nlrog rcariorl nou oDrlyet oqv ernopntl

oxcruotou piypu,rog pe np6o0erq enrBdpuvorl oro neprBd),),ov rar xiv8uvo Koroorporpqq tou

rorcluunrcof perorpon6cr, (eg' 6oov our6g undplet).

r Avdgl.eBq pe rparf,totop (TZ)

H cvdg)"elq pe rpcv(toropq oe ouv6uaop6 pe lewqtpra Hall rl encyorytrcr'1 6tdto(q,

anore)"ei orlpepc prc u,r6 ttg otdvr,rp enr)"oy6g rriv ouorlpdtr,lv avdrp).e(qq. H pt1ot1 tcov

tpov(ioropg npoo<pdper oe o16o11 ps ro ouppatrxd o-uoclparo, uryri)"6repr1 rdorl avdq).e(qq

rcr peyul"ritepq w6pyero, onw0qproporl 8ro,prop<pcirvovrog 6tor ouv0rlxeq ro)"6repqg rcafoqq. O

ropp6q ozw0rlpcg rar q peyd),r1 Xpovrrrl tou 8rdprero trfvouv ro rp6p),qpo rnq c8uvapiag

prcq r6Lercq rcrioqg rou piypcrog orlg uvn).€q orpotpdg, wrb ouyXp6viog el.cpotonorofv roug

d,rcauorouq u8poyovdvOpareq or6pq Kor onq no),ri 1apr1).eg orporp6q qq dgoprtlq Lettouplicq

e(' urticg rqq rrav6tlroq rou onw0rlpc vo. 8raulpei roXup6 ro ;lrltono qg <pl6ycrg pdlpr rcar

ro, Tno oTropoKpDop6vc oqpeio tou lcirpou rcarioqg. Enur).6ov, 11 peyd),q w6pyera rou orlv-

0rlpo o-upBd,),7,er otrlv xal"rlrepq rariorl ror w6q rprrolof piyporoq.
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Erx6va 56: Enf8pcol rou 1povrKoli oTlpriou ovdrp),e(qg orov o1qlronop6 enrB)"oBcilv prinrov
Kol orqv er6rrcr1 Korcvd,l"cooq (be) rcauoipou. [107]

fro, ro ),67o out6 or Kl\,lrrlpeq grolori piyporoq orrorroliv t8roirepo peydl"q sv6pTero

ovdg)."e(qg rccr peyd,),qg 8rdprceroq onw0r1pa. fr' out6 enrfulyouv ror 6va rcrd)"1"r1)"o oriotlpc

crvdgLelqg 6ncoq aut6 pe rpov(iorop.

Me entrpril"a€I cg cvoqep0ei 6n oto ouorrlparo ovdg),e[qq nou ncp6louv uyq]"r1

ev6pyetc onrvOrlpropof, nu,porrlpeitar pio ori(1oq tou povo(er8iou tou o(rirrou (1.{C) orouq

Oa)"dpoug rcarioriq ),6yro qg peyd).qg 0epporpaoia,g nou 8rlproupyeiru,r on6 ro ro1up6 p6trono

qq <pl"6yoq.

fleptoo6tepa n).eoverrr1pora cn6 qv (TZ) oye:nrd, pe rov neproprop6 rorv pfncov rcor

qv peicooq trlq rotovd)"roorig npoo<p6pouv ro firo e(e)"typfvo o-uotqpota, avd<p).e(qg, 6nrog

etvat q q),ertpovrrcq (EZ) pe XopoKrnprotrr6 ne6io cvd<p).e(qg (B),6ne Motronic) rcu,Orirg rar 11

n),t1prrrq r1).erctpovrrcr'1 (YZ) nor rcuropyei wte),rbg tov 6ravop6a, wcb XplorpoTrotei ouylp6votg

nol"l"on)"CI,orcor( 6inl"ori onw0rlpa q wcv no)")"onl,aorcotr1 yro rdOe rcnl,rv8po.
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3.5. METABAHTOE XPONIEMOE BAABTAaN MW)

An6 1880, o1e66v 800 8ral,rirporo €DpsotteXviaq oro preraBl"r1t6 Xpovro;.r6 Bu)"Bi6c'lv

61ouv erc6o0ei otrq HIIA p6vo.'Evo reXvrr6 6rypago cpr0. 890764 SAE on6 Dresner Ko,r

Barkan, ro(wopei 6),4 ro ouorrlpcta o€ 15 Bcorrofg rfnoug. fwrrcd,, pnoporiv va

roirvoprl0oriv nepmr6pro un6 rperq rriprouq drl,oug:

o petap?'qt6q f)'t77o9 qdoqg (VPC),

o orv6ucopfvo p60ropa Bal.Bi8rov xor 6i*y1og qdqg (VLPC),

. Kor petcBi,qtd orotqpcta Drripxerag lpovtopori (VET).

O petoB),qt6g pcovropr6g Bcr),pi6cov erpopp6(erar ywrrd pe rov 6vav oz16 615o rp6noug:

eire to oqpeio rcl"etoiporog qg Bal"Bi8og eroaycoyqg raOopi(etct xar out6 rou cvoiypat6q rrlg

torri).et, 11 rar to 611o roOopi(ovtar to 6va olenrd ps to d)"},o o),}"d o povrop6g rouq (Er1),. 11

<pdor1 erooToynq) nporrlOeitar q ruOuorepei tour6Xloova, yevrrcd, ps rnv neprorpogrl rou

ercrcevtpog6poD oe o16oq pt rov otpo<pa)"oq6po d(ova. To te).et)raio, ruou ral"eiru,r a)"l"avfr

qdots, 6Xet 6rio nLeoverctrlpu,tc,. Kot' apgoq, q 8uvapurcq rp6pnoq rou orirpatoq rov Bo)"pi6clv

eiva,t apretdphq rat, cqet6pou, ot prllovropoi yro, ro lpovtop6 eivor ywrrco ro),6 ),ryorepo

ofv0aror.

Edv p6vo to dvotypa trov po),Bi6rov peroBdl.}etaq 11 rccOuo't6pnon rou lrovropor5 rrlg

petcitver 6Xr trr6vo qv erurd,l.uryr1 (overlap) a),)"d Kor rnv ovorrrr1 nepio6o. Eno;.rfvcrtg, erc6q cv

ro Bu0ropra petdrvetcr, n g6pttorl enrrdluvorlq oro ocitpc rrriv pa),Bi6crlv ou(dvetot

uvcn6<peurro,, nporcaLritwag npoB),qpara ortg DVnI€q taluqreq. H percBol"ll rou

rcLetoipoto: rcDv Bal,BiSolv etoaycoyr'1q 61er epeuvrl0ei a),)"d, ax6trra 6w 6Xer oro0eq0ei

6e6opwou 6tr 6ev epgovi(etcl vo fipoog6per nLeoverrr'1poro encprcr1 vs 8rrcorol,oyrloouv u1v

neparr6por neprn)"orr'1 roD pn1ovropori eLelXou.

IlLcovextqputa WT

A6yal rrlg ou(av6psqq auotrlp6tqrog rnq vopo0eoio,g olenrd pe nq ernopntc,,

o-uptrepil"apBovoptevou rou CO2, ro w6ro<p6pov yro ro petcBl"qt6 lpovtop6 Bo},Bi8cov

svtsrv6to,v p61pr trg ap4eg qq 8eroeriag tou '90. Me tr1 pe),noronoiqoq rou XlDovropof rrov

pu)'Bi6ov, I oTKop.erptr4 un66ooTl Kot sTropsvoq Tl 8rivaprl ro,r 11 porq prnoporlv vc au(q0o6v.

Katd q 8tdprera qg opy6otpognq l,ettoupyiog, 11 nepio8oq enrrcdl.uyqq Ba),Bi6rov ptropei va

perolOei Yto vo cu(r'1oer tr1v anoreLeopu,arcrl cvo),oyia czr6rcaoqq, va Bel,trri;osr rqv opa),q

)"ertoupyic Ko,lro rcprio (erivqpo, Kol, er6rrc6 T1o r1g orpoogorprKsq pqxaveq diesel, vo psrriloer
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aq rKTrol^rfi6-c oe 6l"q qv cpy6orpoqq Kot lapq),ori <poptiou ).ertoupyic. fto tt,c pqlcv6q pe

DTrepo-Dprreocl, er6rr6tepo., WT pnopet va Xpqorponoui0et yto rTlv encrvcrcuriorpopta rou

rouoaepiou. Ener8rl ro rauoo6pto nepr6ler rov u5patpt6, ro Oeto rcar d),),4 6rcppolarcd ;16oo,

ot 6ra,g6orpeg oqprepa egr Ba),Bi6eg 6w eivor t6oo cllr6ntortg, 6nrtlq enr6tc,tx6tav.

3.5.1. A),)'ayq fxxevtprov

To ollotqpa out6 Lertoupyei oo vo 61er 6uo oet 6rcrcwrpc0v, to onoic 61ouv

6tc<popenr6 oplpo Tro vo enrteulOei Srcrpopettr6q lpovrop6q rot Br50ropo toiv Bal"pi6otv. To

6va oer ).erroupyei or Kd,vovlKoug puOpofq Treprorpoqrtg tqg Fq1ovnq, 511),4611 nepinou rctrrt

cn6 ttg 4.500 rpm. To 6)")"o )ertoupyei an6 ercei rcar perd yro vo entteulOet q p6ytoq lo1ug.

Eivar npo<pov6g 6n to o'r5ocg1io, uut6 6w pnopei va entfl.i1et ouvelotq petapol")"6pwo

lpovro;"t6 Bo).Bi6cov.

llop6)"o our6, 11 Fn1ovn or KovovrKofg pu0pofq rrprorpogqq ).ertoupyei orrovoptrd

Kor p€ opretd perropweg rrq sKTropTr6g prinrov, wrb oe uryrl)"o69 pu0prorig neprotpogrlg eivor

erirco)"q q erizeu[r1 no]"ri peyd,]"r1g roXr,rog, oe oX6oq navra pe rq Xopnrtr6rqta tou rrvrlrqpc.

. llopd8erypo, tou ouonlpatoq outotl onote).ei ro VTEC tprdrv oro6iov qq HONDA.

(Etr6va 57)

O pqlovrop6g aur6g tyet rpia 6rcrcwtpu, pe 6ro<popenrc6 lrovrop6 xo,r Brl0ropc

rco06vc. Or 8ro,otdo€rg roCIg eivor snioqg 6raqopecr6g.(to peo'aio eivcrt to peyc)"r1repo,

6e(r6 eivar ro sv8tdpeoo Ko,lro aptotep6 eivo,t to ptrcp6tepo).

Va lvE
Rod<ers

TO

TO

Lovr RPf4
Hioh RPf . l -

Cani Pr*ile
Cam Profile

l n t  ke
Actron

Stag*l low RPM Stage3 High RPM

Erx6va 57: To rpio ordErc ).erroupyiag rou ououlporoq V-TEC Honda [126]
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1o otri6ro (rapn),r4c otoorofc)

Or rperg po1),oBpcXioveg (roropnrra), ).ertoupyoriv cwe(aptqto,. 
'Etor, 

o cprorep6q

poX)"oppuXiovog o onoioq 06tet oe ).ertoupyio rtlv CI.plorspn Fal9t6a erouytoyrlg, obqyeitar

an6 ro oprorep6 6rcrcwtpo ptrpori pu0iopotoq. O 6e(r6g poX),oBpcliovcr-c o onoiog

wepyonorei tr1 6e(rd pcrlpiDc erocyroyrlg, o8qyeirot arlo ro 6e{r6 6rcrwtpo peooiou

Bu0iopcroq. O Xpovrop6q rcrr rrov 6uo 6rcrwrprov eivct o1enrcd apy6q oe o16o11 pe to tr"teoaio

6rcrcevrpo, ro onoio oro ouyKtKprp€vo ordSto 6ev o8qyei rapiu Bo),Btba.

2ootr i8ro(e@

H u6pau)"rrr1 nieorl sv6ver rov oprorep6 rcr 5eir6 poX),oBpaXiova a<prlvovrog tov

peocrio, ul"l"d rcor ro peocio drrcwrpo cln)"d vc zeprotpdpovtor. Agor.i to 6e(r6 6rrcevtpo eivar

peya),rirepo on6 to u,prorep6, or 6uo poXl,oBpclioveg ouotoonrd o8rlyor5vrcr on6 to 6e(r6

6rcrcwtpo. To u.nor6).€opo eivar Ko,r 01 6uo BaIBiSeg €rooycDyrlq vo l"erroupyofv pre opy6

Xpovtop6 u)"),d, peoaio Bti0ropc.

3o ot66ro (uvni"rfc otpoofq)

H u6pcu)"rrr1 rieorl wrirver Ko,r rouq tpeq po$"oBpa1ioveg.'Etor Ko,r 01 6uo Bu)"Bi6eg

o8qyorivtot an6 ro ypnyopo 6rrwrpo. Anor6),eopc aurof eivor va )"etroupyoriv pe yprlyopo

Xpovropr6 rcor peyd),o pri0ropa. To o-uoqpo aur6 eivar cprerd 6ic6e6opevo rcuptrog yro rq

peyd)"r1 roXf nou grnopei va enrrfler. Tfroro oforqpcr, err6g ar6 q Honda, lp4orponororiv

enioqq ri Mitsubishi rct 11 Nissan.

3.5.2. Al),ayr1 gtioqq sKK€vrpoq6pou.

To o*uotrlpct aut6 eivur to nro g0qv6, ro 7no sfi)"6 oe ).erroupyto ror cut6 nou

XpnolpoTroreiro,t neproo6repo. Avti0eru 11 on66ooq rou rTrrruyldver eivcr q lerp6reprl an6 tc

o*uorrlpora tou ei6ouq.

Boorrd a),)"d(er ro Xpovlolr6 torv Ba),Bi6olv, petapd),),ovroq rn yorvic <pdorlg torv

ercrcwrpotp6porv. fro nopd8erypa otrg uryq),6q orpo<p69, o slffsvrpog6pog erooyroyr'1q pnopei

vo fieplorporpei ratd 30o, yrc va entniXer ypnyoporspTl €rooycoyrl tou priyporog. H rivqorl

u,urr1 e),6yXercr cn6 rlv Ksvrprrrl povit8o ene\epyaoioq rou rrvrltrlpcr, ),cppdvovroq un6ryl

no)"),69 ncpcp6rpouq Kol svepTororcirar an6 6vc u6poul.rr6 o6orqpa.
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Erx6va 58: Enrrd),uvn BoIBt8ov eroayroyrlg ror e(cyrrryrlg (overlap) 11171

llp6rer e6d) vo or'1pero0ei 6tr ta ouorrlpora ourd 6w petopdl.)"oDv rq 8tdpretc nou

napup6vouv or Bo)"pi6eq ovorlr6q' onl"cilq enrzp6nouv ypqlop6tepo 11 roOuotepqp6vo dvotypo

rolv Bo),Bi6cov (Etr6vo 58). To nro anl,d onir outd rc o-uotr'1pra.to rl1ouv 6uo pe tperg 6rarprt6q

gdoerq erxevrpog6poD Kor npooopp6(ovtor cvdLoyo, pe Fdoq to pu0p6 neptotpo<pqq

(otpog6g) rou rcwr1rr1po. To x.al,utepu, 61ouv 8roprrbg perapo),)"6psvn gdcn errcevtpogopou

ncpinou peta(ri 0o rcat 30o.

llo)"l"oi KorooKt-uoortg Xprlotponorofv out6 ro or5oqpa erc6g o,fio roug

errwrpoq6poDq slooycoyrlq ro,r oe a.utor5q qg e(cyoyqg.

. llapa8eiyparo cunlg qq ru,qy6proq oTior€)"oriv ro Vanos rr'1q BMW ra0cbg

Ko,r ro WT-i qg Toyota. (Errc6va 59, 60)

BMW's Vanos

To orioqpa aur6 ,tertoupyei pe 6va ouv6uoop6 ypovo,(rcirv (ta onoia undplouv oolv

drpq tou ercrcwtporp6pou) rccr rcdnororv puOpronrccbv Bc),pi6rrlv ovnlnq u6pou),rrcr1q nieoqq. H

peraBo).r1 tr1q <pdorlq enrmyldveror pe n1v cu(opreiroorl qg an6otcoqg rov TpCI,vo(rrirv, npog

Ko,l crvti0ero p€ rov d(ovo tou exrewpo<p6pou. A(i(et va orlperroOei 6rr to Vanos

egopp6(etor oe zro),).eq neprnrrboerq Kor orou6 6uo errcevtpog6pouq (erocyoyrlq Ko,r

e(aycrty(q).

ExfiflFt Vdvei H?t Vdve
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Erx6vu 59: Toprl ouortlparoqVanos (B.M.W) [120]

Tovota WT-i

H )"ertoupyia tou eivut avdi,oyn p€ rou ouotrlporog qg BMW p€ rI 6rd<popc 6tr

eqapp6(erclr p61cr onyprlg ir6vo orov ercrcwtpo<p6po erooycoyrlg.

Erx6va 60: Aarroupyio rou ouoalparoq vvti [ 17]

3.5.3. Allayq fxxevtprov xar petapolrl rpriorlg sKKwrpoq6pou.

Iuv6u6(ovrag 6rc<popearc6 nporpi)" 6KKsvtpov Kor o),),cy1 qdong ercrcwrpog6prrrv,

pnoporipe vc enrniloupre notrri peyd),q roX{ rcr e}"cortrc6tqro os 6},o to gdopc orpo<prirv.
'E1ouv Eq)"46r1, 6l,o ra n).eovertr'lproro rcDv d},)"rov 6uo pe pova6rrc6 ;letov6rctqpo rlv aprerd

neptr),orcq rorooxzuq Kor ro no)"6 uyrl),6 r6otog.

Ta ouorr'1po,tc autori rou ei8ouq pnopei vo 0eropq0ei 6tr etvcr wo,q ouvSuaop6q

crutcirv, rtov 6uo npoqyofpwcov rccrqyoprcirv. Iuv6ud,(er rov ouveldrg petcBcl,l"6pwo

lpovro'p6 trov Bc),Bi6ov p€ perapl"qt6 p60ropa ru,r 8rdprerc u,voiyparoq ourcirv, 6uo oraSic'rv.

litsraulh
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. flopo6eiypc,ra t6rorrrrv ouotqpdtcov anorel.oliv to WTL-i rqq Toyota. to i-VTEC q-c

Honda Kor ro Variocam Plus qq Porsche. (Err6vo 6l)

Long duration

rolter
futtorrer

Erx6va 61: Aewoupyia tou o-uorrlpotog vtali [117]

H srpopproyn aurng rrlq relvol"oyiaq pnopei vo o6qyr1o€r ornv Be)"titoor1 u19 otrcovopioq

rccrforpou(l 0- l5%) ro0citg Kor or percop6ve6 ernopnrlg pfncov (er6rrd NOa 6olq 80Yo), os 6l"o

ro <pdopro )"erroupytog tou rcnqulpo o,l,)"d rccr rutd tq 8rdpreta, trlg rcpriog errivrloqg Ko,t rqg

npoO6ppcvolg rnq pn1ovrlq. Ouomd, q on66oor1 rnq pq1ovqq oe 6l.o to e'upoq ).ettoupyiag

Be)"trciiverar zol.f, oyyi(ovraq oe rcdnoreq nepmrdrostg ro lZ0hpllit. Metov6rtrll^tCI, rov

ouotqpdrc'lv clutrilv, cnotel.et p6vo q nepitr)"orcr1 rotcorceutl Kol ro utyql"6 r6oto-c.

H),extoouuwnfl xfc 041.9[5ec

E[6],r(q rov ouornprdtcov petaB].qtori lrovropori tolv Bo],Bt6rov(WT) onote]"ofv ot

q).erctpopcyvrpr6g po),pi6eq. Etvat euro)"o va naporqprloer xoveiq 6tr arc6pa Ko,t ro firo

e(e)"rypuva an6 aurd ra ououlpotc, 6nroq to i-Vtec 61ouv rcor curd, perovercr'1poro, ro onoia

unoppdouv an6 tr1v rlnap(q ercrcewpo<p6pou: ev6g e(aptrltrraroq ndvro oto onoio pnopei va

anoruncD0ei prc <povo6rdoraq> n)"qpogopio, Ko,r ro onoio oncrtei pro ol,6r1"r1pr1 oerpd ar6

pera)"),rrd rape)"ru6psvo,, orqv nepintooq nou 06l"oupr vo erodyoupe Kor lropCI,p6tpouq,

6nrog cpr0p6q orpogcirv ror goprio rrvrplpo.

Kot6nrv aurrbv Eev eivar rulaio 6tr zro),)"6q peyd).eg erorpeieg raraoxeurlg

outorctvqrou aolol"orivtcr pe rTlv epervd Kot rlv avdntufq rnq relvo),oyicg rrov

q)'ercpopcyqarrbv Bol,Bi6ov. 
'H orcptB6otepo ylo rlv ovdnru[q rnrinlpcov tts

Hlgh rpmLow rpm
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'q)'ertpovtrcofg 
errevtpoq6pouq' rravorig vo fipoypoptlolorotiv no]"unupo.perprxd,

zpoog6povrog otrg po),pi6eq rd0e oaypq, rr1 B6i,tron1 ereivq ouvoprrloq rctvrloriq, nou 0a

61er cog anoteieopc q Be)"notonoir1ol triq azr66ooqg Kol rnq orKovotrria_c rci5ortrrou.

Aut6 eivat e<ptrc6 p€ rov rlLerrpopop4trr6 6).ey1o trov Bol.Bi6ov. H Bo),Bi6u

anote).ei tov rcrvofpwo m-rprlvo 6uo avdOera rono0ecipr6votv q).ercpopayvrltrbv or onoior,

cvd)"oya p€ rnv nol"m6rqtc l(ot rnv wrooq rou peripatog TroD toug 6ropp6er, onpcitXvouv q

6l.rouv q Bo)'Bi6o rpog rI pno 11 qv 6),1"11 rareoOuuon. llporpovrirg, o 6LeyXog trov peupdtcrrv

zrou Srcppdouv tc ru),iyporo trov qLercpopoyvrltritv, yivercr oz16 pra rcwrprrcr1 VlgroKn
povd8a pe no),u6rdororo ztpoTpoppotrogo, ncp6poro pre cur6v rov ouorlpdtolv yeraopori.

(Errc6va 62,63)

Erx6va 62 : H),.ercr poprayvriarcdg pcl,p iSeE(S iem ens) [ I 2 5]
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Erx6va 63: H).ercpopayvqnr6g Bo)'Bi8eg (Siemens) [125]

E6rrt xoi upxetd 1p6vra rdnore6 ezcrpeieq 61ouv rcto<p6per vo, nepd.oouv an6 to

0eropqrrrc6 efiine8o oro TrpoKrrr6.'Eror orCI, spsDvTlttrcd touq epyaorr1pra undplouv oe n)'r1pr1

),erroupyto rcrvr1u'1peq nopoyroyqq trov onoicr;v ot rul"rvbpoxerpo).6q 6Xouv ovrtKoroors0ei an6

7r€rpoponK6q, nou 6ra06rouv r1).errpopcyvqnrc6g BcIBi8eq. Me pdoq ta 1rdXpr onyprlg

anore)"6opatc undpXer 8rdXuul 11 ororo6o(io, 6n q re;vol.oyto aocl 0c pnet oqv napcyroyrl

wr6g nepinou nhnt etov. Ta nieovercrrlporo fioD 0a 61ouv, 0o eivar q ouiqoq qq un66oor1q

oe 6l"o ro eripoq ).erroupyicq rou Klvnrripo c),)"6 Kc,l prto peicoori rqq ratavd)"rooqg, qq td(qq

rou 10%. (Me qv unooqpeir,lorl 6rr, oe ouv0rlreq n6),q9, q rcatavd)"ooq pnop€t vu n6oer

ar6po nsptoo6repo, ru,Orirg orov Trpoypappanop6 tcrlv 'qlertpovrrccitv erxwtpo<p6pcov' 0a

evocrrpcrroOei rcor 11 6ro,6rrooio 'enrl€rcttrr1q o8pavonoirlorlq rul"iv8pcov ' 6tcv or o.natrrloeq

ropog eivat ptxp6g.)

Iupnepooprutrrd rcptnetva avcgfpoupe 6n 11 repol,olia outq, 0c eqappoorei apXtrcd

oe olenrd ppq)"6orpogoDg pw(rvorrvrlrnpsg, wdr 6sv npoB)'6netar 1 Xpnon rqg o€

rrvrialpsg Diesel. T6l"oq, tcr org6i,q 0c etvor orlpawrxd oe 6),oug touq topeig, wcb nro

ouyrerprp6vo or sK7ropfi6g punoy6vrov ouorrirv ovcp6vetat va petro0ouv oto el"dltoto.
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3.6. ANA KYKAAEH KAYEAEqTOY (E.G.R.)

'Olog 
61er eietao0ei, ta ouotr1prara dyXuoqq woatpcrrdrvouv ortg oupniqpotpcrtrx6q

)"enoupyieq rouq evo ol5oqpa e:rrorpogr1q rcct petdrauorlq woq nooootof rouooepiotv

(Exhaust Gas Recirculation), fipoKelp€vou vo, perroOofv 8pconrd ot ernopndg o(er8irrrv tou

o(rirtou(ltiOy).
'Oncoq eivcr yvroor6 an6 ra o(ei6tu tou o(cbrou, to povo(ei8ro (lt{O) eivcr aut6 nou

napdysrar rcuptrog pr6oo orov rcu),rv8po rov lrq1ovrirv. Kriprc rqyq eivar 11 oiei6crlorl tou

a(rbtou rou orpoorporprrcor5 a6pc. Mropei pfpora va nupcl0ei ro,t on6 to d(rrlto tou

rcouoipou, 6rav aur6 etvar aprer6. H 9sv(1"n nep#1er oorlliovrq noo6rqtc svd)oeov tou

a(cirtou.

Or 1r1prr€g e(rocboerg nou rcpoo8topi(ouv rnv Trc,poyoyq NO eivar or elrl-c:

Q+N2<-+NO+N

N+Oz+-+NO+0

N+OH+-+NO+H

An6 nq elroriioerg our6q nponinrer 6rr q nopoyoryl NO

Oepporpuoia. (Errc6vo 64)

rq0pr0T01 gvrov0, 0fio rf]

2m zrm 22co Zffi ?4& 25m 2600
geppo:<prcotra K

Erx6va 64: Pu0p6g napayoyrlg NO oe o-uvdpqorl qg 0epporcpaoioq, yro, 8rdrpopeg apfq rou
)"6you <p ror nieoq l5 atm. H 8roreroppsvn ypoppr1 avnororlei oe Oepporcpooic o8rapoonlg

rorioqg rqpo(ivqq ire o6pa 700 K rcr l5 atm. [i 12]

(1 )

(2)

(3)

t  l0 - r

I
E

z l
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To NO nopdyetc,r oro p6rono rqg g)"6yoq Kot oro ru,uoadpra nou aqqver nioco rr1; q

<p),oyc. AI),d to p6tcr;no qg <p)"6yag eivar rolf ),snto (nepinou 0.1 mm) rcat o Xp6vog nou

6raprei q rorloq oe svo 16oo ).err6 otpcilpa eivor el"o1rotog. Ta rcauoa6pro rroD oqllvst niocrl

rnq q gI6Ta oupnr6(ovtor ro0citq q ro,rloq npolclpei, pe anor6).eopo n Oepporcpaota touq va

crveBotver. frc tov l.6yo aut6v q noo6rrlro, NO nou ncpdyerat p6oo otc rccuoc6pto eivar rcatd

nohr pieyohitepq un6 rrlv noo6rqrcl Trou nopdyetct oto p6tolno qg <p),6yog, q onoic pnopet

vo gerrtprlQet ape).qt6o. Enop6voig q nopoyoyn NO 6ev e(optatot paotrcd cn6 tr1 8taStrcooio

qq Ko6oqg, o),),d atco rLS ouv0r1rceq TroD flrrKpotofv p6oa oro, KoDoo6pra pretd trlv ra,r5or1.

YVntreq 0epporcpooieq rar peyd).eg ouyrcwtprboeq ofuy6vou o8qyoriv oe peyd)"oug puOpouq

nopaycoyqq NO. Awi0rro oft' aur6 nou oupBcrivet pe ro orplooqolprr6 d(coto, 11 napcytoyrl

NO an6 to d(coto tou rcouoipou 6w e(optdtut t6oo 6vtovu un6 q Oepporcpaoio.

H noo6u'po NOz Troo 7ropdyerCI,l0716 trq pq1ovdq Otto eivot ope),nreo o'e o16o11 Fs rrlv

noo6ultu rou NO. Xnlv errc6va 65 <poivovrot 01ercno;rn6g NO rar NO2 p[a$ pqXorn]! Otto'

t 2  13  14  t 5  16  l 7  l 8

A<i"1og ce4rct-xcuoqou

Erx6va 65: Xuyrwtpciloeq NO rsr NO2 orrlv e(oyroyrl Lrnxovng Otto, oe ouvdptqoq tou
l.6you o6pc - rcouoipou, orq 1500 rpm Kol n)'llptq goptio. ll 12]

H ),ertoupyio tou ououlpu,tog eivot on)'t1:
'Evc noooot6 tcov KoDoospiov cvcrurl.cbvetcr pe q poq0ero ptrog Bol"Bi6o,q rar

o8qyeitar oto ofottlpo elooYoyrlg, 6nou avopryuletot pt ro rco0ap6 pilpo. H ovdpet(q

yiveror rdtco orprBdlq an6 tq 6rrc),^ei6a otpayyo),ropori qg por'1q. To ovorurcl.orlpwo

xouoo6pro per6ver rtq Oepporpooteg nou ovcnniooovro,t oroug Ooldpouq ruriorlg rccr dpo

E

-i
z
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per6v€r rov pu0p6 TropoyolTnq o(erbiotv tou a(citrou. llpoq to orozr6 out6 oowe)'ei rcrt to

wonoprfoov rcuoo6pro, 11 noo6trlro roD onoiou e(optdtcrt ctr6 to goprio, rov Xpovtopo ttrlv

Bo),Bi6cov, tov l'6yo cdpo-ruuoipou rot rn oX6oI oupnieoqq.

Irqv etr6vo 66 gaiveror q eniEpaoq trlg orl(r1oqq rou E.G.R. ottl peicooq rqq

ernopnr.lq NO. Me16)"q peicoorl NO napctrlpeiror yro noooor6 EGR IA-25%.

too(,' r-
I
!

i
I

EOR. %

Erx6vu 66: MercBol"rl rqq ouyr6vrpcooqg o(er8iolv tou u,(rbtoD, ot ouvdprrlorl tou noooototi

roD ovoKDKl"orSpwou rouocepiou (EGR) prog pr11ovr1q Otto, orrq i600 rpm, lre olrcopetptr6

Bo0p6 un66ooqg 50o/o,xponopeia 6yXuonqyro p6ytoq ponll. [112]

Ito orlpeio our6 a(i(er vo oqprerroOei 6tr 11 Xpnon tou EGR 6w onote)"ei navdrera. Ie

pey6),o nooootd perritver nohl tqv to1tiupo qq rorior'1q pt o7ror6).eopo rq peioloq qq

otu$sp6tqrog rnq rccfoqq. To p6yroro noooor6 EGR nou pnopei vc 6e10ei evog Od)"opog

rcarioqg e(aprdrar an6 ta XopoKrrlpronrcd, ror.r, to goptio Kol rtg otpog6g qg pqlavtlq Kol rov

roo$rivapo tr6yo. To noooor6 aur6 eivat l5o/o toc, 30o/o, uno opoLeq o-uvOr1rceg, peptrori

rpoptiou. Or prrlXav6g fioD 61ouv taptepq ror5orl pnoporiv vc 8eltoriv ro l-ttYol"ritepa

tooootd. EnerSrl to EGR perrilver rnv rCI,trurnro rcr5oqg rm oufdvet qv 8togopd rcauorlg azt6

rc6r)"o oe rcfr).o, 61et oov anotfleopu rqv cri(r'1oll rng, ernopnrlq HC. T6),o9, 11 ernoprrl CO

6ev enqped(etat orlpravtrrcd alr6 to EGR.

Irlpavrrr6 ororleio onotel.€i ezioqg, ro yeyov6q 6tt ro EGR pqotponoreitcr

onorleronrcd oe preprrd <popric 6nou or cnuru1oetq to1uoq 6w eivat peydLeg. Aut6 eivor

euv6r"1ro, yrori 6oo peyal6repo ro Troooor6 ovorcurcl"otpwou rouooepioD orov ni)"rv6po,

anorp(:nerqv n)"rlproon roD pe ro0ap6 piyps rcor ratd ouv6nera petrbvet Kot rov oyropetprr6

po0p6 cn66oo1g rqg pnxovnq.

q

c
z
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fra ro orcon6 out6 l"orr6v, rd ouorrlp.cta dyfuo'rtg (pdoro tcov ozoirov e)"tyyetu ro

noooot6 EGR) 6ro06touv 6vc Xaparcrlprotrrc6 rce8io puOproqq rrrlv enrotpe<p6pevor''

rcouoaepiotv, to ozoio 8rupopgritverot Bdoer rcDv orpogdrv tou nrnirrlpo, n1g noo6trlroq roD

cvoppogoripsvou a6po xar 161"o9 rnq eTnKpotor5oaq nieoqg crvopp6<pqoqq (gopdo).

H r1).errpovrrcq provd8a 6).ey1ou 6iver ng rat6),)q).eg ewo)"69 orq puOptonrcrl Bc)"Bi6a

po46 trov rcauoaepiov (npoq rqv nol"l"orl"r1 erooyoyqg), ovdloyo pe rtq etrrrpotorioeg

ouvgr'1rceg )'erroupyicrq roD Klvnrrlpa rcar rrlg 0epporpuoiog rov KoDooepi<ov, 6tor dlote, vo,

o8rlyeirar Trpoq rqv avopp6<priol q eTnrper6psvn noo6tqro rcuoo,epirrrv, lcrrpig vo 6rlptoupyei

snrn),or6q otrlv opra),r'1 ).erroupyia tou rrvqqpu.

flapordrro gctveror 11 oXqtrronrcrl 6rdru(q sv6g ouon'lprotog eTrovoKDrcl,ogopiaq

rccuoaepirov (EGR). (Err6va 67)

Erx6vo 67: }iorr1po, enuvorurl"ogopiag rauooepiov [1 I 1]

l. Mova6s e).ryXou. 2. O8qyqnnl po),pi6o rqq pu0pronrcrlg pa).pi6oq porlq rouoa,epiov, 3. Ba),pi6o pri0proqg
potlq rrrrv rouooepirov npoq rrlv ovopp6g4oq rou o6pc, 4. Aro0qrrlpoq el,qlou rqq oepporpooioq trov

rouooepirrrv, 5. Atoftrqpoq Lambda 6. Idrpc rwrlrrlpo.
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KE@AAAIO 4

ANTIPPYIIANTIKH TEXI\OAO| IA KINHTHPQN
DIESEL

EEATOTH

Merd ro 8eurepo ncyr6opro n6).epo n Fw(rvn rltav nohi orprBrl oe 6Leq trg lcilpeg

ert6g 6iTro rrc) H.II.A.'Eror, 11 Eupritq Kor rl Ionovia roOr1Or1rcov orl'lv KorooKzull prrpcilv

nerps)"arorwqqpotv aou nL^6ov npoopr(6tav Yto tKreropsvn Xpnon oro enrBanrd' olqpota

o)")"d. ror ro e)"agpd gopqyd.

Ta ouvqgrl XopcrKrnplonrd w6q Bw(worrvqnlpo eivar 11 peyd)'r1 6rcaor1 tou aptOpor5

orpo<pritv (R.P.M.) , q euro).q ercrcivqor1 , 11 opol.rl xar o0opuBr'1 lertoupyio ror 11 dpeoq

enttdluvorl ror on<ixproq. Itrg egoppoyrlg rtlg oDroKlvqtoBroprlXoviaq or ratcorceuo'ot6q

enrguporioav yro roDq netpe)"ororrvqclpeg ro i6ro lcporrrlptortrcd ).ertoupyicq

enrruyldvovtag 6prrlg peyoh5repq orrovopio xu,r otu0ep6rr'1t4,. Tc Baorrcd, n)'eoverctqporo rou

netpe).ororctvnrtlpo eivor q Xap11"6tepr1 xutcvd).roor1 rcouoipou (peyol"ritepq Oepprrrl

cn66oor1) , 11 cvgercflrc6n1tu tou raorbg Kor or xopnl€q ercnopn6q prlncov.

H rpopepq enrpdpuvorl tou neptBd).),ovtog ;re enrp)"opeiq punoy6veg ouoieq Kol n

nporc).qgeioc <netpel.alrcn rpiol> otrq op16g tr1q 6erco,erio,q tou 1970, unoyptooo'v ta rpd'c'l

vc ndpouv ouorqpd p6rpa rrrq Trpog rrlv Korovd),coor1 rouoipou rov o,uroKwrltcrlv rcot

rour6lpova vo ercDrboouv ooorrlp6g npo6roypoq6q ovttppuno,wtrrlq teXvo)'olicq rov

aurorcwrlluv.'Eror avanrul0rlKov Kol e(e)"iX0rpcv v6a ououl;roro Kot teXvol'oyieq, tu onoio

6Xouv oov oncitrepo orcon6 rov B6),uoto 6)"ey1o 6l.crlv tolv Lertoupyrrdlv nopcp6rpov rot)

rcrvr1tr1po pe cnotdLeopct vo entolyldvouv:

Tqv Be)"notonoirloq qg an66oolg roD rwqalpo

Trlv orlpawrrcrl peiroorl rov sKfi€Ffi6pwcrrv pfncov onlv u,tp6ogotpCI,, l"6yo trlg p6)"ttorqq

ro6orlg tou 1^tiypctog xd,tro o116 6)"eq trg ouvOr1rceq ).ertoupyicg tou rrvrlqpa.

Tr1 preiro or1 u 1 g ro,tavd)"to or1 g rcaf otptou.

o

a

o Tqv rohitepq o-Dlureplqopd tou rrvrlrrlpc orqv ryuprl errivqol.
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Eto reg6),aro crut6 a,vo)'fovtcl ro KDpt6tepa, ro onoia

nupu,rdtor w6qteg:

. Iuorrlpcta efcsptoporl roD otpo<po,l"orp6pou rcot enrotpoqriq

rccuoaepirov

. EuoqFcltu eyrroerog netpe)"ororwr'1rr1pcov

lrrlpi(ovtcn otrc, 6uo

Kct petdrcuuotlq rov

4.2. EYETHMATA E=AEPIEMOY TOY ZTPOQAAOQOPOY (PCW KAI
ANAKYKANEHE KAYEAEPIAN GG R)

'Onolq ou(r1c1Oqrt oro Kegdl"aro 1, o netpe)'ciorrvrltrlpag napayer 1apr1)"6q ap6q

prinrov u8poyovovOpdrcrov (HC), povo(er8iou roD 6v0pora (CO) rcot of,sr8iov tou a(ciltou

6NOx) oe or5yrprol pe roDq Bw(rvorcwqrrlprg. 1s sF,ei6tc tou o(dttou (IllOx) pnoporiv va

si,otro0ofv crv p€lolOei rcar 11 Oepporcpaoic tou ru),iv6pou. Ot peyalutfpou ruBroporl

nstpel.oronvqclpeg pnopei vo Xplorlronorofv ouofilpo enovaKurcl"oqopiag rouoospicrlv

EGR:Exhaust-Gas-Recirculation) nporcerp6vou vc e)"ctrroOotiv or prinor.

O rarv6q epqavi(etor, 6tu,v 6e yiverar ro),r1 rouoq prioa oto 0dl"apo rcrSoecog. To

rcpior;.ro nou 6ev raiyeror oplpcrti(er arOd),q. Otr8rlnote el"ottcDver tqv noo6rqtc tou o6po

nou ero6pletcr p6ou oroDg ru)"iv6poug au(dvei tqv avcrl"olta tou rcouoipou otov c6pc nou

61er ero61"0a, pr cnor6).eopo vo onpoti(erar'nl"oiroto pi1po. To iSto pnopei vc o'uprBei av

peruB)"q0ei o lrovro;.r6g qq rpo6yXuorlq. @a nptnet vo Oupi,ote 6fl ot peyd)'or oe ruprop6

nerpel"arorrvrlc'1peq SuoroLerioDv rnv e),dtrooq rrov pftolv ener8rl or noo6ultsq rauoipou

nou xaiyovtoi eivor no)"u peyd).eg, napdyowcq 6tot pey6).eg noo6tqteg ar0d),qg (rdnvag).

Yndplouv nol")"oi nopdyovreg touq onoioug iappdvouv uz6yri ot oXe6raot6q rtr.'r'lrpprov

npoxerp6vou va ern6prfiovror 6oo to 6uvar6v 1oprq)"6tepo enine8o pfnrriv, oe ouv6uoop6 pe

rnv orKovopio oqv rctavd),roor1 rouoipou Kor rqv u\t/qln on66oor1 tou nvqolpo. Meprroi

on6 cutoriq roug nopdyovreq eivar q popgn rou Oct)"dpou xo6oeog, q 06oq rat 11 yrrlvio rou

preK, n Fopgn tou v6gouq rov oroyovrSiov, o Xpovtop6q rqg npo6ypoqg (oBdvg) Kot o

lpoviop6g rou orpoqol"o<p6pou. Bcorrd, pe rov nerpel.utorlvqrllpo, ra enine8CI, trov p6nov 6-

louv e)"orrco0ei pe n1v npooOr1rcr1 peprrrirv np6o0etCIv o-uorTlpd,trov ndvot otov rnnln'1pc.

Auto 61et 0ettrc6 anor6).eopo orTlv otrcovopic ruuoipou Kot ornv cn66ooq'
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4.2.I. XYETHMA EEAEPIIMOY TOY 'TPOOAAOOOPOY

To Erioalpc E(aepropof rou Etpoqol"og6pou ercrelei rnv iSro epyaoia 6ncog to

orlon1po (PCV:Positive Crankcase Ventilation) oro pw(rvorrvrlrnpo. To a6pta

(ava0uptdoetq) nou e(dplowar on6 ro otporpol,o0d)"cpo l(o1 Trpoodyovror oqv to),),anit1

etoaycoytlq avcperyvriovrol F€ rov o6pa, erocycoyrlg. Aroparcpfvovrog to o6pra an6 ro

orpoqal"o0d)"cpo pet6vetot q nieoq anorptnovrog 6ro1 6tappo6g l"o6rof ano rre torporileg

r6yar niq oD6npsvnq rieorlg nou 0c unrlple o,v 6sv anoporpr.ivovrov ta o,6pro ourd.

Avd qg Bal'pi8ag PCV, peprrcoi netpel.cronvqtrlpeq eivor e<po8raoprwor ps pro

pu0protrrcrl BoIBi8a (CDRV) ylo rTlv anoouprnieon rou otpogal"o0c)"dpou. O ro0ap6q a6pog
TroD ovoppo<pdtot 5rotrr6oou ev6g gi),tpou p6oa oro orpoqal,o0dl,op.o avapryvfetor pe ro
a6ptu (avo0upn6oetg) rcrt ottl ouv6,Xero cwoppogouvtcrr 6rap6oou rqg pa),Bi6crq CDRV otrlv

no)"),on),r1 etooyotyq. H puOpronrll po),BiSa CDRV eivat ole6roop6vq va 8rorqpei trlv nieoq

o'ro orpoqo)'o0d),ctrro oe enr0utrrqtd, enine8CI,. H unspBol.rrcd prKpq unonieorl 6nroq rccr 11

peydl.q nieorl propei vo nporcl,6oer 6roppo6g laSrof ano rq rorporixeg rou

otpo<po,l"o0o)'dpou rcai pd),rota iorrlg tqv eroporl ),a6rou orqv no),),an}.q erocyrrlyq. Izo

pe).cvti, 11 Bo)'pi6a CDRV sivar nl.rlpolq avorlrr1 drore vo anorpa,nei r1 8qproupyio nieoqg oro

otporpc}'o0d)'apo. Kc0dlq 11 tapiqta neptotpogrlq rou rwrln'1pu ou(dveraq tpcprl(re ro

8rd<ppclpa nou eivcr Trpoqoprrop6vo p' wa e)"an1pro nro rovtd fipog ro oo).qvo e(66ou.

Aut6 onotpdner qv nohi lcprq)"r1 unonieol oro otpo<pcl,o0dl"a,po Kor rqv rr0ovrl eioo$o

)'a6rof p6oa otouq oycDyoDg erooycoyrlg. fra vs anorparcei q 8tappoq ),o8ro6, nol,)"oi

Ko,ro,oKsoo,or6q 1pqorponororiv wu, 8ralrrlproul avaOuprd,oeiov.

4.2.2. IY'THMA ANAKYKAOOOPIA' KAY'AEPION

To orloqpc avorux),ogoptog rcuoo,ep[rov eivCI,r ole8raopevo 6tor rirore va percoOoriv

tc erize6o ernopnrlg trov o(er8icDv roD c(cirrou (NOx). 'Onroq 
tpavepcbver Ko,r ro 6vopo rou

o-uotrlpatog, rdnoro noo6qto srlo ro. rouoa6pra enrorp6<pet rcr avopryvf€ror pe rov o6pc

eroayoTrlg ylo vo rcoofv po(i ;re to rcor5ortrro. Avaprywovrog rov a6po erooyolyrlq pe

noo6clro rauooepiou petrirvetot 11 Oepporpsoia rcofoecog. To o(uy6vo nou nep#;yrro,l oro,

xauoo6ptc eivor oe nol"r5 prrcp66 noo6qteg rar 6e 0a ouverog6per oq 6ra6rro,oio, ror5or1g.
'Otav (errvrloer 11 6ru6trooia tlg ra6o'1g, au(dvercr a,n6ropo, q 0epprorpaoia nporc)"drvrog

u1v erc6vcoon rrtrv oepirov. Ka0rbg ertovd)vovtar to o6prc, ofioppogofv rtl gepp6rqra qg
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Koli oq g, el"atrrirvovroq rT1 Oep porp ao iu (2 60y) .

H Bo),pt6o EGR (avcrrurl"ogopioq rouou,epicrtv) pptoxetat eyKcrreornper.q orov ayoyo

npoooycoyr'1g adpo 11 orqv no)"i,crl"r1 erocyotyri. Art6 ro oqpeio out6, or uvaOuprdoetc

erodplovtor oro peripo, rou a6pc eroclolyl'lq). Ito pel"ovd, q Bo),Bi6a EGR eivcr tel"eiroq

cvor1rr1, 6),rcerCI,t rat rpatr6Tot ovotxTrl on6 rqv ovtl"ia, uzronieoqg. 
'Otav o po1)"69 tou

enwcrluwrlpa g06oet o' fvc, o-uyrcerprpdvo orlpeio, n pa)"Bi6c EGR r).sivet.'Eva e(dprqpa

nou lerroupyei oe ouv8uoop6 pe rq Ba),Bi6a EGR eivclt, o pu0puonlq nieorlg rou ouotrlpcrtog

o,vururcl.oqopto.g rcauoo,epirov (EPR:Exhaust Pressure Regulator). H Ba)'Bi6a EPR eivor

eyKo,rrorqp6vrl oro o-6orr1pc e(aycrryqg rco,uooepicov. H po),pi6a ounl eivor 6tor oXe6raop6vr'1

cbote vc nepropt(er 11 vo otapotder u1 porl rrr:v rcauooepicov ou(dvovtog 6palg Kot rnv nteoq

oro orpoqul"o0dl"opo, 6tcv cur6 oncrreirar ovdl,oTc, p€ q 06o11 rou €fitrofDvqpo. Iro

pel.ovri, 11 Bal.Bi6c EPR eivsr rLerorrl. I' 6vo nporoOoprop6vo orlpeio, I EPR ovotyet

perriivovror rqv nieorl cvoorpoqr'1q. Mr q Bo),Bi6c EPR rl.eton1 oto pel"cvti, to. neptoo6tepc

u,n6 ta rauoo6pra roOo{rvrar 6rop6oou qq Bo},Bi6cg EGR. Oupq0site 6tt oto pe}"ovti undplet

no),u plKpn unonieorl, noi.u plKpn yro vo avappotprloer rnv anopoitqq noo6rqta

rcauoaepicrtv, 6ror oro pel"ovri, q EPR eivot nl"rlprog rc).erou1 rat r'1 EGR teLetog avorXrrl.

O 6),ey1og tov Bo),Bi6r,iv EGR rcar EPR pnopet vo, el.6y1ovtcr on6 pno pu0protrrcq

Bo),Bi6o unonieorlq (VRV:Vacuum Regulator Valve) tl un6 ro 6rar6rnr1 06o119 tou

enrraXuwrlpa (TPS:Throtle Possition Switch) pe q Borl0era r1)"ercprriirv oco)"r'lvoer6cilv 11 trre

prc povd8c el.€y1ou /eyr6gal.o (PCM : Powertrain Control Module). H Ba7,pi6c VRV

enwptner ornv ulroTrieoq vo nep6oer, 6tav o d(ovog rou €Tnroxrvrrlpa eivot orrl 06oq tou

pe),o,vri, rc6Ber 5e auc1v, 6rov eivor oqv 06o11 rrpporloFori. Itrq w8rd,peoeq 06oerq tou

enttcXuvt(pa, q 06o11 qg Bo),Bi6og sivot cvd),oyq rqq 06oqg rou srnro1lvqpo. Ka0rbg q

06o11 rou enrraXuvrr1pa rrveircr fipog rq pr6yrotq napoXfi rouoi;rou, q 6r5voprq tou oripatog

n1g unonieoqq e)"omcilvrro,r. Aur6 eivar cnopairqro ylo rov 6)'syyo trov orlpeiorv rov o)"l"oyrbv

roXunltc,rv tou aut6pcrou rrpcrltiou prerd8ooqq rivqorlg o)"}"d Kor ylo tov 6Ley1o trlq

Bu),Bi6cg EGR. O oroOqqpog TPS etvar oft)"d 6vog 6ror6Trrqg rrou Bpio'rcetar eyroteoqp6vog

otov o(ovc roD €filraxDvo1po, rcr o onotog eivot q).ertprrd o'uvbe8epr6vog pt to oro)"qvoer6rl

nou el"6y1oDv rrlv unonieorl Trpog rnv EGR xat EPR. Iro pe)"ovri, o oroOrlalpaq TPS:

. 6e 0c svspToTroul0ei to oal)"r1voer66q EGR, ro ocol.qvoer66q out6 l.otn6v eivor cvorXt6 ror r'1

oprrrwprl Bc),pi6a eivat ovorlni.

. 0s s'v€pyoTrorn0et ro oro),r1voer66q EPR, to orol,qvoer66g aur6 l"orn6v eivcr ovotxt6 rat r'1

oprirwpq BoIBi8a eivcr rcL"erorr1.

Boorrcd undplouv 66o runor orol.qvoer8rov: aurd fiou ot ravovtrr'1 06o11 etvar rLerotd
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Kol ourd r[ou sivol o,vot1Td.. Kcvovrrr'1 06o11 o' aunlv rqv repinuooq oqpatver 11 06oq tou

oro)"r1vost6ofq, 6tav crut6 6sv tpoqo8oteitst ono rlLertprr6 per5pa. Kieror6 oe rovovrrq

06o11 orlpoiver 611 6w enrtp6nrro,r vo nepdoet onoto8qaore uyp6 r'1 crc6p1 Ko,l rl uTioTrieoq o,r,

6e 6ro,pp6etor on6 peiiiro q nepr6)"r[n rou oro],rlvoerEoriq. 'Evo, ovorlr6 oe rcclvovrrrl 06o11

oro)"r1voer66g 0o entrp6yer oto uyp6 q otqv unonieol va nepdoer lcrlpiq va 6rapp6stcn an6

q)"errprr6 patpo q nepr6),r(q rou. H pcl,pi6u EGR eivar wc ocol4voerSdg ftou o€ rovovrrq

06oq eivar avorlt6 eviir pe q Bal,Bi6a EPR oupBaiver to ovriOero.

I'6va npoxoOopropevo orlpeio, o oro0rlclpog TPS:

. 0o svspyofioulOet to oco)"qvoer66g EGR, ro ocol"qvoerS6g our6 i,orn6v eivar rc).eror6 rcr 4

opcbvupq pc)"Bi6c sivat rcLerotrl

. 6e 0a svtpyoroulOei to ocll"qvoer66g EPR, ro ocol"qvoer66g crur6 l"orn6v eivot rc),sro't6 rcar q

oprirwprq polBi8o eivcr ovorprl. (Err6vo 68)

D(npotlxi 6rdroEn EA€yxou EGR xor €PR or nErp€ioto(lwEnpo 6,2 f!

BonFi6o EPR

(olld6|o our6psrou
xr8oxiou toxLrtitov

Ionnvo€|66C
tonnvosr6€(
EPR

Tpoao600io-
po4 konddro

EPR pnne

EGR xilprvo
xon66|0

Erx6va 68: O oro0qrrlpag TPS eLeyler trg pol.piSeg EGR rcor EPR [114]

Ilo)'l'd vdc ouotrlps,ro X.plorponotoriv 6vav eyrrirpa),o (PCM) yra vo el.6ylovtor ro.

enine8a totv princrlv nou ertt6prst o rerpel"arorcivrlrqpos. O eyr6gaiog ene(epyd(erot trg
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8id,gopeq ni,qpo<popieq, 6nrog q 0spprorpcoia tou yurctrrof uypori, 1 06o11 rou rmrsxuvrnpcr.

or orpo<pdg rou rn"4cr1po Kol q unozieorl orl ypotlprn rrlg Bcrlpi8clq EGR.

Baor(6pwoq o eyr6gol.oq o' our6g trq n),qpogopieg el"€y1er ral.ritepo rn poti rcov

rouoaepicrrv oro oriotrlpa cvarurl"ogopiog ro,uooepicrrv (EGR). O e66qal"oq (PCM) prnopei

vo el"6y(er trlv zoo6nlro rcriv rauoaepiorv TroD 0a 8roleteuOoriv oqv rro),)"an),q etoo,yrrlyrl,

rdrro CI,n6 pey6),r1 r),iprorco o-uv04rrrrv. To anor6).eopo cutor5 eivor 11 peirooq tcov enrn66rov

rrrrv pfnorv oe nol"6 Xapq)"d enine6a.'Onrog o croOqrqpclg TPS (oro0qc'1pcg 06oqq entta,Xuwr1-

po,) el.6yXer ra oro)"qvoer64, 6ror ror o eyr6<po1"oq lerroupyeirq Bo),Bi6eg EGR rccn EPR.'Evug

oro0rlrqpag o,n61"urr1g nieoqg (MAP:Manifold Absolute Pressure) eLiyyet rqv unonieoq orq

ypoppq unonteo4q EGR. fo orlpa tou otoOrlnipa on6l.utqg nieoqq (MAP) Xpqorponoreitar

ylo perarponrl rou e),6y1ou rnq EGR Kor vo, anootaLei evas rroSrr6q FIdFnq edv

Tro,pouolooret eogc,l"psvo ollpo urontsor1q.

4.3, ZYETHMATA ETXYEHE

To ouotqpo rpo<po8ootaq eivo,r an6 ta oqpowrrc6rcpo os 6vov netpel.ororcrvrltrlpa.

Boorrc6q tou oxon6q eivor 11 orrlorrl tporpo8ooio rrrtv rcu),ivbprov pre rc6orpo. An6 aur6

e[oprdrar oe no].6 peyd].o noooot6 q oroocl ].ettoupyio tou nvr1c1po, q Be],aoronoiqoq qq

rcoravdl"oroqg rcauoipou rcuOdrq rar q el.o,potonoirlorl rov sKfiepr6pworv princov.

E[opdpuro rou Euotqpatoq Tpogo6oo[ag Kaooipoo

Yndplet peyd),q notrcr)"ia ouorrlpdtov rpoqo8ooicq nerpel,atopqlavrbv, o],),d 6)"a

autd, porpd(owot ta iEta XCIpor(rtlprortrd,. Ta e(cprrlpora w6g ouvrlOoug ouomlparog

tpogo8ooiu.q xo,uotpou or 6vav nerpel"aronvla1pu, eivst: ro pe(epBoudp (6e(opml

rcauoipou), q povd8a p6tpqoqq rqg ordOprlq rcouoipou, o orol"rlvaq cvcpp6qnolg, or cyclyoi

petcr<popdg tou rouoipou (oo)"r1vciroerq), o cro0qrlpo,g aviXveuoqg vepori p6oa oto rco,forpo,

o 8rcloprotrlg vspou-xouoipou, q ovtl"ta tpogo8ooiog ro,uoipou, o 0eppovrrlpog rcauoiFou, I

ovtl"ia sy1Doec)g Kor ro pner. (Err6vc 69)
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Erx6vu 69: E(aptrlporo rou ouoalpatoq tpogoSooioq xouoipou Il 14]

Ito oqpreio out6 0a yiver cvo<popd yro to, rupt6tepa o-uonlpo,ro ro onoia enr8poriv

orlv Korovd)"oor1 Kot rous pr5toug.

4.3.1. ANTAIA EfXY'EO>

H owl.io eypoectlg ertel.si apret6q ).^ettoupyieq ouq oloieq nepil"cptBdvovrot:

. p6tprloq rng Tropoxng tou rccuoipou

. ru,td,0),r\yrl roD rouoipou

. Xpowop6q qg napoXqq tou rcauoiptou (npo6ypoq-oBdvq)

. 6)"ey1og rov orpogcbv tou xtvrlqpo

. opqorpo tou rrvrltqpo

M6tpqoq qg flapoplq tor Kuuoipor.r. Or avtl"ieq eypioeotq ;^tetporiv 11 e)"6yXouv tqv

noo6ulta rou rauotpou Trou 66Xetct o rcu1,w6pog. H noo6rqto autrl e(cptdtct an6 qv roSi

rou rrvr1n1p0 Kcr ttq otpog6g tou.

Kut60?,1yq roo Kauoipou. To rc0orpo nptnetvo 8tolerefero,t oro pnerc rd,trrl on6 uyq)"t1
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nieor'1 nporcerp6vou vs l€rtoupyei o rnnlrr1poq opo.}n., . H awl,ia tTtruo€CIg pnopei va

nepi)"apB&ver eva r'1 neproo6repa e(opulporo oTropaitqra ylo rrlv rotd0l.tryrl tou rcruofpou.

H 6reu0eqoq Ko,r o crpr0p6g rtov ovr),qtrxrirv otorleitov orol"ouOoriv ttg ovdyxeg tou rcrvr1n1-

pa. Ano ro avtl,qnr6 ororleio s(aprdror 11 nteoq tou rcuoiproo. To u)"rrc6 rcctooreut'1q rov

avrl"q rrrccirv otorXefrov eivor 16Iu B oq e(clrpenrcq q nor6q tog.

Xpovtop6q tqq [IapoXrlg roD Kauoipou (Apdvq-npo6yXuoq). Ynapyet 6va rcptotpo oqpteto

otr1 L"erroupyio rou rn'r1rr1pa ro oroio eivor o p6vog nou rcp6net vo \.ysKoorei to xaforpo

p6oa orov rcril"iv6po. Ko0citg uu(dvovtar or orpoq6g tou lfl\,lrnpo to roriotpo np6net vc

yercd(etcr votpirepo Tro vo undpler opretoq Xp6voq yrCI, rtlv ovdper(r1 Kol rqv roriol tou, 6tot

e(oogc)"i(etor q ru,),q Oepprrcr1 on66oor1 rou rcouoipou. H ovtl"ta eyXr:oecog povi(er aut6patc

ro oBdvg (npo6yluoq rauoipou) p'6vcv prlXovrr6 pqlcrvrop6 nou undpler e:Tdvo o1g. llo)')"oi

cn6 toug nerpel,arorlqrTlprg 6w anurroriv 6(tpa ar66ooq rcct 6tot 6sv tonoOeteitot o'

ourofq o FTl1ovlop6q zrpoeyXuosoq rou rcuoipou.

'EleTXog trov lrpogcirv too Krvrltqpcr. H ovr).io eTxuoeroq e\iyyet rrg otpoq6q tou rrvqulpo

rcdtco an6 peyd),r1 norrcil.ia ouv0r1rcrtrv. O puOprorqq otpotpcirv pnopei vo eivot tprl;^ta tou

rcn'rp1pa tl rng ovtl"ioq eypoeroq. Or pu0puot6q lpnorpoTrorofvtor oroDq tpdrctopeq

(pupou)"rd oplparo) Kot orlq yewr'ltpreg 6nou erei onotreitct petoB).qt6tqro rov orporpcitv.

Me rov t\syyo rou rcouoipou ofi'to 1erpron1, o puOprorrlq otpoq6v oulopercovet e)"ogpd tqv

noo6rqrcr tou rouoipoD yro vu, 8roqprloa r1S orpo<p6g tou rrvrlrrlpc otc0ep6g rcd,rco an6 trq

petoBoleq rou goprtou. fra napd,6erypa, or orpo<p6q rou Klqrrlpc np6net vo eivar oto0ep6q,

6rav )ertoupyri I yewrltprc, 6tor rilore q rdoq Ko1 ot otpo<p6g va nopop6voDv oro entOuprltd,

enine8CI,. Ka0dtq 11 ywvrltpro cvnotc0prt(er ta 8ro<popeard tpoptio,, to i6ro np|net vc rdvet rot

o rn1n1pag. O pu0prorr'1g orpogritv 0c npoo06oer neptoo6tepo rorlorpo rcaOrilq au(dvetor to

goprio trlq ywvrlrplog, Trpot(erp6vou vu 8rorrlpqOofv ota,0ep6g ot otpoq6g. O pu0prottig

orpoqrbv enioqq e)"6y1er ro p6ytoro rou oprOpof rcrrv otpogcrlv ritote vo anor,panei n (nptd

orov rrvrlnlpu.

Itrq e<poppo16g rrrlv autorcwrlrcov Xprlorpofiorofvrcr 6uo pu0prot6q otpogcilv, 6vaq yto

ro p6yroto rcor 6vog yro ro e)"6poro rov orpogrirv. O pu0pronlg ei,6y1er to pe)"avri Kor ro

avrittoto 6pro. Or otpog6q rou rcw'qqpu pera(rl rou pel"ovd rccrt tou ovcirtorou opiou

e),"6y1ovror an6 tov o6r1y6. X' 6vo gopqy6, o o8rlyog nptnet va nctqoer to nwtdl. tou

yro(rori yro vo, 8ratrlpei pia orcOepr1 raXurrlra raOrbg rapouord(ovtot 8ragopenrd <popric. O

puO proclq orpogrilv cvc)"apBdver trq entp6pou g puO pioerg.
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EBqorpo zot Krvqdpc. Ot netpe),crorcwr1rr1peg oBqvouv, 6rav orapunloer o ryeraopog rou

rcuoipou p6oo, orouq rcu7,iv6pouq. Xpqorpotouitat er6rr6q pqXcvrop6g Tro. vo, crzrorpdneror 11

rcatdOi,rryri rcauoiprou p6oa orou6 rul"ivSpoug. Me rov rp6no cur6 ncuer o nvqr4po; \,o

Lettoupyei. O irrlXovropog aut6g svspyofiorsitot an6 6va poX),6 o onoiog npiner va re0ei otr1

06oq OFF. X' d)").eg n&)t egopltoy6g o irqlovrop6g cur6g eivcr 4lercrptrc6g rcor

wepyonoreiror arlo r1iercprr6 nirl"copc. K6Bovtog rnv rdoq nafer o rn'qrrlpog vo

)-erroupyei.

Ei6q Avt),rtirv Eylfoeroq. Yndp1sr frlo psyd).r1 rotrcr),ia pe066rov rcar60l"r\yrlg rou zetpe).ciou

xot 8uvatoulrrrrv rrrlv avrl,rdlv eyfoeaiq. ApXrrd Xpnolpofiorrl0qrav 6rio Baotroi ninot

o,wl,rcbv:

. ninou 6rovop6a

. cppo),oq6pou

H avt2,ic eypioecog nirou 6tovop6c XplorpoTrotei 6vc cw),qtrr6 ororleio yro va

tpotpo8otei pe rcoriorpro 6),ouq tou ru),iv8poDg rou rrvrltr1pc. An6 6va cvr)"qax6 ororleio

6tov6petor to ru,r5ot;.to oto otoor6 rul"rv8po qv rord),}.q)"q onyprl axo),ouOcbvroq rq oetpd

ovdrp).e(qq.

K0nrv6poc
1

Etxtiva 70: Avr],tc uinou 6tcvotrr6o rou svo, avt),qtrrc6 ororleio yra 6)"cl ra purerc. [114]
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K0nN6poq

Etxdva 7l: H epBo)'og6pog ow)"io, eySroecoq g6per 6va ovrl.rlnr6 otorleio yro rdge pner.
l l  141

O runog out6g qg uw)"iag eivct d,cqpriq rar rcoori(er l,ry6repo an6 rov etrrBo),oq6po

pe nol.).d cvtl"rlrrnd ororleio. (Err6va 70)

O epBo)"og6pog runog cwl.iag, XpTlorpoTrorei wo a,vrl,r1ttr6 ororleio yro rdge

ni)"w6po (Etr6va 71). O mnog out6g cvt).iag eyXuoecrlg rcurcl"oqopei oe nol.).€g napo,l.l.cy6g

Kot XJcnolponoreitc,t cn6 touq ptrporig nerpe),urorcn'qulpeg pr6Xpr rouq no)"u p.eyd),ouq. Eivor

no),r5 c(t6nroc1 ovt)"iu,, a)'l"d ano:.:cei nsptoo6cpo yirpo rct eivu,r zrro orprBrlq czr6 rov nino

6rc,vop6a. H svt),ia eyp5oecrlq outof tou ninou eivor onpoprlg rctooK€ong pre nohi prrcp6g

ovo16q rcct eivot KorooKtuo,opsvn pe u}"rrcd nohi rca),r1q nor6rqruq. To rccriotiro nou 6ev 6Xer
gr),rpoprotei ral"d pnopei va nporaL^6oer (r.1prd orlg 6uvCI.ppoy6g ouogry(r1q nou undplouv
pera(ri rcov e(oprrlpdrcrtv qg o,vt),icq.

Ta prner ryeroopori eivcr eyrcteotqtrr6va oclv rcul,rv8poregol,rl ps ro irrrrK ,rpoq ro
0d)'cpo rcafoecrlg. H Bdorl o-uyrpdrrloqg roD pfteK ro ouyrcparei Ko,r ro aorpal,t(er orq 06o11
tou. H YpopFn tou rcauoipou eivst ouv6e6eperl otrl Bdorl ouyrcpdtloTlg rop pneK ps ro
arpogtioto rou pTreK pr6ou, oto 0d)"opro rcofoerog. To pner g6per rc elaprrlpgro, ro, oruoia
rcuteuOfvouv to rcotiotpo rdtot azr6 uyrl)"r1 nieor'1 p6oo oro 0d).apo rorior.lg. (Errc6va 72,73)

'Orov ryerd,(etor to rca,forpro p6oo oro Od)"opo rcarlo1g, ro lrnrK:
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. FterorpdTrcr ot )'snra oruyovi8ra xo rtrpdl.o,ro

. StaX6er ro v6gog rrov oro,yovr8irDv oe o'uyxerprpwn popqll (Err6vu 74,75)
'Otcv ro Ko,uorpo peratptneutt o€ ),snru orayovi8ru enrruyldveror tl ro,i'uteprl

ovdprer(q roD p€ rov a6pa Kol €rnruyxdverar p€ rov rp6no aut6v 11 rca),rirepq erpetd)"1"euor1

rrlq 0sppurcng roD wripyerog. fra va e(aogol.rotei 6tt 6)"o ro roriotpo 0c ovaprlOei pe tov

a6po, ro pn€K ryerd(er rcrforpo oe ouyrerprpn'r1

B6on
ouvxpdrnonq
pnt(

EUBonoKl
pnEX

'E6po

Erx6va 72: Mntr yeroopof [1 l5]
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Erx6vc 73: Mzrer yercaopof [114]

Erx6va 74: Mopqfvdgoug yero(6pwov oro,yovr8icov Il l5]
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Erx6va 75: Mopgrl vdrpoog yerco(6ps.vov oroyovl8trov I l5]

xrrlvrrr'1 popqn 11 onoia 61et pe).eqoei an6 rov KorooKeuaonl To pner Ko,r or Bdoeq ornpr€ng

roug 6rati0wtot o€ peydl.q notrrl"io o'1e6tcoprbv, enioqg uadpler peyd),q norn),ic

Lerroupyrcirv.

Mzrex Ysxaopof (Xopqfrlg rieorlg)

Meprrcd. ouon'1pcta. nstpe),ororwqrrlp<ov 6e lrqorpronotoriv ovr),ieg eT1uoralq Tro, vo

yerdoouv ro raforpo oe peyd,),r'1 zrteoq. I' aunl rrlv nepinrooq ro pnerc yercd(er pre Xop1ln

nieoq. To 6rcrevrpo orov ercrcevtpoq6po rcwe[ to ripBo],o rou p7r€K to onoio rcctc0],iper ro

netp6ioto nou 61er nop8eutei oto lcilpo ndvro on6 to 6pBo)"o. To pfieK pTropei va

svepYorotofvror pr11ovrrc6 q u6pau)"rrd. H pr11cvircr1 wepyonoilol rov pTrsK XpTlolpororeitar

oe nol.l.o6g nerpe)"arorwqrn peg.

H)'ext p ovtxo I T,?,ey1or

O rll"ertpovrr6q 6).ey1oq rou ouorlparog tpo<po8ooiaq rcuoipou enrtp6rer orov

K0,r0,oKs1)oon'1 rou rrvrlul pa:

. rco,l.ftepo 6).eyXo trov prlncov

. rcc),r1 TrpoooppoTrl tou ouonlpcrog VsKoopori ror rou rcvqrTlpo o' 6vs no7,6 peyd),o eupog
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sq0ppoyov

. ou{qp6vt1 on66oor1 rou rrvrlrrlpc

. Xapql"d enine6a 0opriBou

H ovt)'io eypioerog o,toOdvetur ttg otporp6q Kor ro rpoprio rou nrqtr1pa. Agr.'

croOdvetat 6potq zrapdyovr€g 6nolg q Oepporpa,oia tou yurnrcor5 uypof rou nvr1n1po, rl

Oepporcpaoia tou a6po etooyoy(g rcr 61"),ouq. O eyr6gcrl"og (PCM : Powertrain Control

Module) oro06vetor no),l.or5g napayovxlq Kol e\,ty1pt ro F7rrK, toug npo0eppowrlpeq, to

orioqpa petd6oorl6 Ko,t rov out6poto nrl"6to. O eyrc6<pa)"oq pnopei oe peprrc6q neprmritoetg

vo, onorp6yet cr6po rai (qpnd orov Kr\llrnpc.

4.3.3. IYTTHMA YEKA'MOY 'COMMON RAIL'

To npoqyprevo o-uor1;,roro eTXloerov rco,uoitrrov anor6Leoo,v rov ouorconr6repo ),6yo

rilote ot rcrvqnlpeg diesel va Stcl8isovror ol"ofvo, Ko,r neproo6repo ofilv oyopd el"atppriiv rcn

Bap6cov oplpdtrov rcoOcbq rcar enrBu,nrcrilv ourorrvrlrrov. Xdpq oe cutd, or rrvrlrrlpeq diesel

rotd<pepov vo tvopfi.ovtototv n)"r1poq p€ ro ol.o6va Kot ouorrlp6repo, edneSo erczropndtv

prinrov' A(i(er vCI, olpstoOai 6tr to 6toq 2005 uno)"oyi(etcr 6rr ro ezrrBatrrd aurorcivrlra pre

rrqtrlpeg diesel 0o (enepvoriv oe nco)"r1oerg ro q,vdororxo p€ Bev(rvorw"r.lrrtpeg.
To orlpovtrr6 pe tc ouorrlpcrro autd eivor 6tr rordgepov vc oveBdoouv rqv nieorl

6yXuolq oe nol6 DVnI€g rtp6q rat vc e),6y(ouv rov apr0p6 tiov eyplo€ov 7Epw, rcotd u1

8rd.prcera rcar perd, trlv rccrioq (6uvo,r6qro yrc zpo-6yxuoq rot petd-6ypon).

O tp6noq ps rov onoio ta rcofotpa eyldovtcr orooq ru).iv6poug roOopi(er rI po7gq,

rqv ratcvd)"coor1 rcauoiproiv, trq ercnopndg Ko,lro 06puBo rcov pqlcvcitv diesel. Ario ropdyovrsq

eivar orlpcvtiroi: 11 xieory rouoipcov rco0cbg ourd, erodyovror orov rcri),rv8po, n popryi Kol o

apfip6E trov eylloeov. 'Evo 
o-6oqpa "common rail" 8rcXropi(er ng Srio our6g l,e6oup/eq -

rq 6rlproupTio nieorlg Ko,t rov ryeroop6 rou xcfoitrrou oro 0d)"upro rccrior1q. llpcitto

onoOrirefet to rc'6orpo os uVIIll nieoq orov Ksvrprrc6 oyroy6 porlg rar otq ouv61r1o, ro
6tov6per oroug ave(dptqto rcar q).ercrpovmd eLeyx6pevoug ey1Drrlpeg ratd zrepimroorl. To

ouotoottrc6 n).eov6rcrqpo, roD ouorrlpotog eivo,r 6n or no)"rl uyql,eg 6ro,06orpeq nr6oerq
(ayyi(ouv tc 2000 bar) eivar 6ra06orpeg rcdOe onyprl, orc6po Kor or nohi lcprll,orig pugporig

neptorpogrlq.

O tp6noq lrt rov ozroio tu o-uorr'1porc cutof tou ninou nezulaivouv preyd]"4

otxovopto rcuoipou ror nol.ri Xcprl),d enine6c ernopzritv eivar onl,6g. 'Oleq 
or pqlov6g
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socllrrpu<rlg Kofoeoq Xpefl(ovrar Srio Boorrd ouotortrd yto vo lertoupyrloouv: a6pu, rcrt

ror5orpo. H orprBrlq nopo8oorl autrbv rolv ouorcrnrrbv eivor fiou rcaOrord, u1v rarioq xa0cprl

Kor rotrupn. H uryn),q nieol r.,apayil pro Lenul u6pov6<pcooq rov rcauoiprov nou raiyetct

rcalr5repa rat rca0o,p6repo oro 0d),opo roforlq. Eriorlg yta rir,Oe r6rc)"o ro6oqg, to orioclpo

aur6 enrrpEnet pf,yst n&re eypoerg. Eivar ztpogovng n 6uvo"r6rqta nou rcap6lerot Tro qto16

rar nl"o6oto piypc ovdl,oyu il€ r1g onornloeq. T6l"o9 o(t(er vo o'Tl["rs1o0ei 6tr ps rov rpoTlo

our6 eivar rul"6ov egrrr6g o 6).ey1og rrlq 0epporcpaoiog rou 0ol.dpou, t1 otroic onoteLei Kot rov

rcc0oprorrrorepo nopdyovra y1o ro oxnponop6 trov o{er8iolv rou a(drrou NOa. (Err6va76)
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Bosch Common Rail System for Passenger Cars

@ h@ob 1.K5.f{Erl8

O Air mass meter

@ Engine ECU

@ Hign pressure pump

@ Common rail
S lnlectors
6) Engine speed

sensor
O Cootant temp.

sensor
@ Filter
@ Accelerator

pedal sensor

Etx6va 76: Iforqpo common rail [115]
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KE@AAAIO 5

KATAAYTIKOI METATPOIIEI'

5.1. EtEArnrH

H ctpoogarprrc4 prircvoq o<perl,6tav rupiroq ottg ourolcvnreg ercnoprn6g e(drprorlg.

fleproo6tepeq azr6 ng aventOripnr€q ercnopndg e(drpror1q napayovrar oe prrpdg noo6qteg

rct out6g eivcr: to o(ei6ro tou o(rirtou, or drautor u6poTovdv0porceq (HC), provo(ei8ro

dvOpo,rca (CO), 6ro(ei6ro tou dv0parc (CO2), d),aro trro)"r5p6ou, nol.uapcotrrcrrroi, orOd}"eq,

rcet6veg c)'6eU6eg Ko,t vrrpoo).egipeq. An6 aurofg, trr6vo nprilro, ra rpic eivar oqpawrrr'1q

oqpaoicg orlg noo6trlteg Trou nopdyowar. Evtorirorg, or o-uyxwrprboerg ywrrd 0a

pnopor5oov vc yivouv popritepeg raOcitg 61oupe au(ov6pwoug apr0porig oXr';potrov. MdXpr to

t6).og qg 8erccetiag rou '80, to CO2 dpX(e vc nporcoL^ei rr'1v ovqouyia, oyt ensr8q eivar ro(116

o)'l"d ener8rl unotyrdofi'lt(€ ytCI, civ 6reurc6truvor1 rqg 8mio8uonq rov uneprcoScbv crcrlclrv orqv

orp6o<pcrpds pog.

To autorcivqta ratd q l"ertoupyio roug ercndpnouv touq e(qq prinoug (oe grlkm):

BENZINOKINHTHPEX BENZINOKINHTHPEX IIETPEAAIOKINHTHPE'
ME KATAAYTH XOPD KATAAYTH

Or Bev(rvonvqrqpeg 6w erndprouv SO2, yrori

oriv0eoq qq pev(ivqq. Xro nerp6),aio eivor ),iyo

zp6nou eneiepyaoicg roD.

0,8
I

0,3

0.22

an6 nulaorepa eiye ozroyopsurei cn6 tq

nro 8riorcol,o vo o?rolrurpuvOsi )"6yo rou

NOx
CO
HCs
SO:
&PM

0,J
) )
o ) '7

2,:/
55
26

: -0 -0

llfvcxog 6: llpo8icypog6g erneprn6pevov pr5zcov on6 E.E. [107]
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Aurrl q ottypn oqv E),Id6u,, to 6pra

ourorir.!ra eivar:

rlpato pre pu0pr(6pevo tpto6tr6 rcato).rin1
a)pe)"avd
p)2500 rpm/min

rlpctc pe o(er5rottr6 rototrr5r1
c)pel"ovri
p)2500 rpm/min

jprctc pq rcrotrurrrd petd to r 986
a)pe)"uvti
p)2500 rpm/min

rlpoto pq rotolwrrd npw ro 1986
c)pe)"awi
p)2500 rpm/min

eKropTcnq rov pu?r(Dv Y10 To CO rar touq HC

co%

0,6
0,4

1 ,2
I

4
J  

) e

5
4,5

HC ppm

220
200

130
r20

600
500

900

I-to nol,)"d 6q, or Koro,oKsooot6q tcov rora)"utrrrirv prero,rpoz6olv nieoov yro rlv

Bw(ivn ener8q ot rora06oerg pohiB8ou ror6orqoav yprlyopo roDg petcrpozeiq.

raortrrl )"rioq oto npoB),qpo qg 6pcottrcrlg peirooqq rov ernepn6pwcov pr5ntrlv trlv

t rel"rrd q Oepprrcr1 rccr pprrcr1 ene(epyooio, rcDv tSirov trov rcouoaepicov petd, tr1,

roug cn6 rov nr,'r1u1po. O rsro),urtr6q FerorpoTr6ag rdver qv ep<pd,vrol ttg apxf;

oto o{orqpo e(oycoyr'16 tov p.rqlovrilv OTTO. 
'Ooov 

ogopd rqv E},}"d6c or rirrvouq

inlg" Kor "rorcl,unr6q pero,tpon6cq" epr<pa,vi(ovtcr qv nepio8o '86-'87. O

p6g rou rcralutrrorl peto,rpon6c pe qv ).e(r1 "rctclfrqq" rivor a66npoq ezer8rl

tc, "rcc,tu,l"tirqg" crpopd onl,d rar p6vo prc Xoporcrlproarcrl plpnrr1 r6r6tr1ro opro;l6vrov

ilv ouorc,rrrcbv tou ratslDnrcof petotpon6o rcar 6p qv i6ra tt1 ouoreurl rou.

iutrlg eivar q ouoic TroD pr rqv TropoDoia qg 6reurol,rivet prio 1qprrcr1 ovriSpoor1, Xopi6

vc )"o;.rBdver p6poq orTlv o-DyK€Kptpsvq cvtiSpcoq. Itrlv nepinrrrlol roD aurorcrvrlrou, 11

cvti8pooq eivor q svooTl tou o(uy6voD l.rs ro npot6vto rng o,tel"ofg ruforlq nou

oro Od),a;.ro rarioqg rnq pllovng rou ouronvqrou. O ro,rohirqg rcitpo oav e(6prqpo

rorrvlrou, riler 8rootdoerg ),iyo peyo,Ifrepeg an6 6va orl"ovor6 e(dtproqg ror

rsitct oto orioclprc elayroyr'1g torv rcouoaepicov (eldrprorl) rcor a<porpei rotd 6va
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prrorpoTnl rrDv D6poyovo\,0pdKov. To KspoprK6 u)"tr6 nou cnote).ei ro Boorr6 u)'r.xo tou

roro,trfrq etvar ouvr'10olq rcop8t€pirng, wo tEraitepa roXup6 rar crv0ercflr6 u)"r.x6 ortq

Oepporcpooror6g petaBo),6q rar ota lrunrlporo, pt Xapl)'6 ouvreleorq 6ro,oro)"r'19.

Or orlpeprvoi repop.rrot pov6l"r0or neprl"apBdvouv 62 rury6).eg cvd tetpcyc':vtr6

ercoroor6, xo nagog rCIv ror1of.rdtrov rrov ruye)"rirv <ptdvet ta 0,15 1tl"rootd., wrb n enrqdveto,

rov n6prov rahimer ro 7l% rnq petconrrrlg enrgdverog. Me qv xcrtooreutl ourll

enrruyldvowar XoprlLig oncb).ereg nieoqg rcDv Kouooepicov aou 6r6pXovtor p6oo on6 rov

rcarclfrq, ror peydl,o ovd,narypo enr<poveioq, on6te rcor xotrfrepn psroqopd 0epp6rr1tag. Ie

8rd,otoorlorccro,Ifqc,EyetpnKoqyupro 130- 150 1r).rootdev611 6rdpetp6qtoueivctT5-150

y,r)"rootd. H 8rctoprl tou eivct o"uvrlOrog opd)" t1 rur}"trcr1.

Iro p6l,l"ov ra torlrbpcra 0a 61ouv or6pro prrp6tspo na4o9 ioalg rat 0,13 ltl,tootd,

svd) ror to ovoiypora 0a gtdoouv ro 90o/o rng prroTrrrrlg enrgdvercg, on6te 0a emteuloei

arc6pa peya)"6repq peioloq tou pdpoug ror prrp6repeq onrir).ereq nieor1g. Enioqg pe rov tp6no

o,ur6 npoorcrefovtoi rc Baorrd ouotcttrd rou rcaro?.6tr1 an6 entgovtloK6q ezrtroOiottq, ot

onoieg rprdvouv lttypr, ra nparu l0- 15 pm.

liepvcbvrag 2"our6v rc rouoadpra p6oa azr6 roug n6poug rou Ktpoprrcof u]"trcori

6plovtcr oe erarprl pe ro o(oy6vo (wrilvovrar) rar petapropqrrlvovrot roq e(t1q: To provo(ei8to

rou dvOparc oe 6ro(ei6ro nou eivsr oriv8uvo (CO+O : COz), touq u8poTovdv0pcrceg oe vep6

rar 5ro{ei6ro roD dvOporo (HC + CO : HO2 Kor CO2) rar r6}"oq to d(oito oe povo(ei8ru rcar

6ro(ei6ro (Ni + OX : NO Ko,r NOz). (Duorrd, p6oa oclv Bev(ivq undplouv rccn dl").c

o-uotcnrd 6nrrlq npoopri(erg rou Oetou (S) ot orcoieq 6tcv 6plovror o' enogtl ;.re ro vep6 (HzO)

exreL€irar pia pprrcr1 uwi8poorl ror 8rlproupyeircr ro u5p60ero fiou 61et rcor aunlv 11

Tvoorrl Suodpeorrl oopn. 
'Orov ),orn6v pupi(er o rccta)"r5rr1q 6ev oqpaiver 6tr eivcr

1c)"aop6vog, o).),d, 6tr eivor wte)drg quorol.oyrrc6.

O petatponfaq

Or 6m1,r1g roteiiOuvoqq rcoralurrroi perarponeig nepr),opBdvouv 6vo 6o1eto ouvr'10rrlq

ldluBa cvo(et8rotou Xlrropiou Kol rouq roro,hlreg nou eorrlrcl€iovrsr or plo enapyu),oprwq

ooni8a 0epp6cqtog ldluBa. Aplrrd, o runog 8roricrlv ol.oupivog yra rov rccrtcrlftrl r1rov

euvoqp6vog ezrer8rl ipav uvanruypsvog or svo npoyapryt&o ordSro oe a),),nc, BroprlXavieg. O

povo),t0rr6q runog 6w pqye onlv Kovovrrcrl nopoyroyrl 6oq rc 1977. Ette o l.eurc61ruooq (Pt)

p6vo, eite o T.eur6puooq Kal ro ncl"l,d8ro (PI) XplorpoTrororivro,r rrlq rarcl.6reg. To r6oroq

oDrrlg rIS tuyworig neptertrr6rrlroq oe p6rcl,l,o eivar rr1g :.aEnS 15 6cog 20 gopdg out6 rou

neprp),rlprarog rou ovo(eiSrrltou 1d).uBa nou nepr6lerc,r, 6tor d,)"),or ratotrriteg 6ncog o 1cl"r6g
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Kot ro lptbpro 61ouv 8orcrpoorei pe enrrulia a),},d 6w 61ouv p?r€r orn yevlKn Xpllon ener8ri

eivor erctppenrig oe ezn6eivcoorl ef orricq qq eniOeoqq cn6 to 0ertrc6 o(6 rou 8rapopgcbvercr

an6 n1v rcrioq tcov crcc,0cpordlv otc ro6orpa. 'Evo,g 
XopoKrlplonr6q 6rn),r1q rccreu0uvoqq

p"eratponto.g yra wo opsprKovrK6 outorcir,qro nepdler nepinou 1,6 g trrlv euyevcitv petd),icrlv

oe Pt rcor ovcl"oyic 5: 2.

H ftoiteprl npoond0ets avdnrD(r16 61er a<prepolOsi orrg unoorqpi(erq povol.r0rrcbv

rccrtclutrirv un6 popgq w6q p6pouq repoprrrbv ruyel.cotcbv Sopcitv zrou 61ouv or peyd).eq

neprol6g entgd,vero,g fipoq rrq onoieg rcotari0ewor ot €Dysveiq raro)"rireg petdl.),otv. Or nopeieg

porlq oepiou p6oro toug rca0opl(ovtor rs].d rcar q Fd(a roug etvar prrp6tepq on6 aut6v tov

nino 8ro'rciov ot onoiot yprlyop6tepo orTl 0epporcpooio epycoiag nepinou 550 0C. Ie peprrceg

eqoppoy6g, Tto rnv euro)'ic rng KorcoKeuqg 6rio t6roror prov6)"r0ot eyra0iorovro,r or 6rc6o1rr6

oe 6vo wto,io 06)"apo. Ta ouotrlpora 8torciorv uro0erorSvtar evtolirorg eup6roq yro ro gopqyd,

6rou r'1 rrurcv6tqto 6ev eivat pro e(crpenrcd orlpovnrrl anoirqoq o)")"d 11 6rd,prero, ur6 roug

e(orpettrcd 8uotrreveig 6pouq. Or 8toror eivor oXenrd ovoio0rlrol orl Oepprrcr1 nieorl ener8rl

pnopotiv vo rcwr10or5v Tto vo rt1v ovoKoDgioouv. EnrzLiov, to rout6repo pdpoq w6q rftorou

orpcbtrrotoq eivat rcovrd oto rdvtpo rou, wcil w6q rcepaptrori pov6),r0ou eivar nepinou 25 XtX.
cn6 qv olx,pn roD, TtoD tovi(er ta 0epprrd npopl.rlparo nieorlg. H ouorceuooio yra roug

8ioroug eivct fito o-rlv0eq 6tot rcsr q ouvtrlpqon rou povo),r0trof rurou eivCI,r mro),6repq.

5.2. TYNOI KATAAYNKNN METATPONEAN NA MHXANEE OTTO

Ot rato,)"utrrcoi petatpozreig 8rolorpi(ovrar o€ rp€rq peyd).eq rcqyopieg: 6ro6rxo6q 11

ofer6cotrxofg xatc),.6teq, app60proroDs tpro6rxorig ratalfteg Ko,r pu0pr(6pevoug

tpro6rxorig xatahiteg. llp6net va 8reurpwto0ei 11 arvora tou 6pou "0569" oe 6vav

rotuiuttr6 pstctponfo. Ae orlpctvsr 6n ra rcouoo,6prc 6pXovtor aro 6fo n rperq

6tu,9openr6g roteuOuvottq, orite 6n und,plouv 6rio q rpslq Kspoprrcoi pov6l.r0or, a),),d

8rll"rbvet tov opr0p6 punovtrirv, TroD pTropei o rcota).fqg vo perorpdyei.'Etor, 6vog 6ro61169

rcrtal6rqg peto,rp6net 66o punovtfg Kot euo6 tpro6rr6g raralfrqg petorp6ner rp€lq
punow6g. E(coteptrd 6w ep<povi(ouv 6ragop6q (err6q un6 rov app60proro rpro6tr6

rotahltq o onoioq 61er evov FlKpng 6rop6tpou orol.qva srooyroyrlg c6po). H 8tapoponoirlorl

touq yivetal pe ro eiSog rqg ev6rdpreorlg eniorpcoorlg al,oupivoq Troo Xpnolfrofioror5v, ragrilg

Kd't ro ei6og euyevoug trretd),}'oD Ttou XlDlolpoTroreirar rog rcto),ria1q. H g6oq rou rccrclurrrof

petatpon6o, qaivetcr oqv Errc6va 78.
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ftnpdq

\ b '

\ r,oriluoc ettrusns

Erx6vu 78: @6o11 rou rcctclunrof peturpon6u, p6oa oro o-6otqpc e{dtproqq [113]

frc vo TrpoyporoTrorq0oriv ypnyopo ror cnoteLeoiroarcd or Xrlpnx6g avtr8pdoerq, Trou

psrriivouv roug pDTrov#,c' nptnet ro ro,uoo,6prc va 6pXovror 06 eno<pr1 pe ru nol"6npo p6rc),),c

nou enrralfvouv rrq awrSpdoerg Tro Xpovlr6 Srdoqpo oprer6 yro vo o)"ori,r1pco0ei 11 gprrcr1

avtiSpooq. fra ulv enirer-r(r1 aurori rou ot61ou, ro rcuoo6prct Srolerei5owar prloc cn6

s(arpenrd l"entofg ool"rlveq, 6tor cbore npo.rcnrcd rd,0e p6pro oepiou vo, 6pleror oe ezrcr<pr1 pe

to nol"ritrpc p6ra)"ic. Aut6g o 8rclrrlprop6q qg porlg npc^ipctonoretrcr an6 ro eoorteprrc6

u)"rr6 tou rcora).rirq, ro onoio pnopei vu eivar psral"l"rr6 11 repaprx6.(Errcova 79)

Korolun rdq psToTpondoq
\ \

\

CtpUttsi p6ut'lo4 l-lporotaurxr,i Ud0o Kepqpxoq Uov6h9oq

E€tureg'(6 xdhr$Dq

Erx6va 79: Tprl1rc rcctcl"uarcori petotporu6o pe npoorareuttrcrl ydOo I l3]
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H,O

'Epeuveg 
66er(ov 6n or ercnoprn6q orc 6111 1975-1981 rupoivovtor og efrlq:

llfvcxag 7: Arorcrlpavorl ertrepn6psvov prinrov. [113]

ETOT HC, CO,NOa (gmrmile)

1975 1.5 .  15 .Orar  3 .1

t977 -79 1.5,  15.0 rcar  2.0

l  980 0.41,7 .0 ror 2.0

r 981 0.41 .3 .4  ra r  1 .0

5.2.1. ATOA|KOI H O=E|AOT|KOI KATA YTEI

H rprbtrl ywtd ru,to,),utcirv ep<pavioqrce orlg H.II.A. ro 1976-79 ro,r qrav o(sr6ottrrot,

petrirvovraq pr6vo touq ernepn6;.rwoug u8poyovdvgpareg Ko,lro provo(er8iou rou dvOpcrco.

Itqv oplq XptlotpoTroul0r1rav oov roto)"utrrcd ororlsio 1crl"r6g, lpcbpro ror vrr67,"ro,

CO + g,, --+ CO, + H?O

C*H, - (x+y/4) Oz-+ xCO, + (yl2)

onoto ofwopa o,vrtKo,ro,ord0qrcov an6 rqv nl.uriva Ko,r ro zrcl"l"d6to, or TrrpuKnrorqta 0,i2

Yo eni tou ouvol.trori Bdpouq (rcor oe ovol"oyic n),srivo,q / na),l"d6rou 2,5:l), ro onoic

cno8eiltqrov 7t1o ato8otrrd Kor Trro avOercttrcd. Me ro 16),o9 rqq 8eroetiog tou 1970 ),rlOqrce

to Boorx6 np6B)"r1pa totv rarotrurrbv (q Koroorpogrl roug an6 ro p5luB6o) irs rnv sp<pdvrorl

rqg ap6)'up8nq Fsv(lvng. O p6l"uB6og, o onoioq XpnorpoTroreircr oov ovrlKpotrrc6 au(dvovrog

ts orctdvrc qg Bev(ivqq, enrr60ero,r oro petal"),rr6 ilri.ypa Kor ro rcorootpd<per perrirvovtaq

6ror rqv ano8ortrc6rnro KCI,lrq Drdprcero (or1g rou raral"frq.

Anore],oriv wc)"l"orcnrr1 botl, cvti rrov 0epprrcbv perarpon6cov Trou elouSetepcitvouv

to CO Kot roDg HC. Ileruloivouv pteyd)"r1 peiooq aurrbv rrrlv puTrovrcitv (nepinou 50o/o ), a),i.d
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01 DV1).€S 0epporcpooieg ong onoieg cut6q or awr8pdotlq TlpoTLrCI,rofiororivrsq cu(dvouv ttq

ernopndq NOx. Kovovrrcd auroi ot ra,rul,titsq Xpnorponotofvtar oe pr11ov6q nou ).et,oupyoriv

pe <proX6 piypo, cgori or srcnoprrc6g HC rcar CO eivo,t Xopntr6g, sv6 ra NOx cwrpetcrrnt(ovtat

pre rcd,noto d),),q 6ra6rrcu,oio, 7rX. sfiovorcurcl"o<popio rov Ko,uoo,epirrlv. Av 1:qorponotqOor5v oe

p41av6q nou Lerroupyoriv pe nl"or5oro piypc, yro vo ernteul0ei Xopn),q rapoyroyrl NOx

crp1rr6, rore np€ner vo eroal0ei np6o0etog cr6pag pe tr1 Bor10e1o proq avtl"icg, 6rot tilore vo

Dftap1er endprcera o{uy6vou orov rcato,I6a1 Tro vo npayp.aroncorrl0ei q o(ei6ooq. O

o(er6r,lnrc6g rora)"6qq perrirver rlv 7repuKrrrc6n1to, rov KoDocr.epirov oe provo(ei8ro tou

dv0poro, rm drouotoug u8poyovd,v0porceg p6vo rccta 600/o tiu,c, 80o/o nepinou (Errc6va 80).

O rcnqrqpog Lertoupyorioe pe nepiooero c6pcr, 6q),. <prro16 piypo, X@piq otoOrln'1pc ),dpr6o. To

np6B),r1po 6prog ;.rs crut6 rov nino rou ratol6n1, rlrov 6u d,grlve cvenqp6aora ro o(ei6ro ro1)

a(rirrou 6NOx). Ta teLeuraic 1p6vra 6prog 6w 1pqorpoTroreircr o1e6ov rc406)"ou, 6ncog

d),),rrrote Kol or pretortrroi rur 8uo8rroi rccrohireg.

Erx6vu 80: Eioo8oq rccr 6lo6oq ercnepn6pwcov pfnrov orov 6uo6rrc6 rarsl"urrr6 peratpon6c.

n r0l

Ano n1 6e"wepq yewd rotcl.utrbv rm prerd, 1979-86, trnl"dtrie n),iov yro rpro6rrcofq

rcato),fteg ot onoior 61t p6vo o(ef8atvav roug u8poyovdvOporeg Kot to provo(ei8ro rou

dv0parcc aL)'6 entnXtov rotdqepvov vo, petrboouv Kor ro, o(ei6rc rou c(dlrou oe rol.f yaprlXa

ezine6a.

NO+CO+COr+%Nz(+N2O)

Korohwtrcoq Metorpondoq

(2x+yl2) N0 + c*Hy -+ xCO? + (x+yl4.) Nz + (ylz) HzO (+N20)
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5.2.2. APPYOMITTOI TPIOAIKOE KATAAYTH'

Ovopd(ercr ouXvd Ko.1 "rpro61169 rcra),6rqg cvotxtoti ouotrl;.rotog pri0proqg".

Iuvq0rog 6sv duvovrdtoi o'u'1v Eupcrlnrl, yrari 61er Xplorpoftorq0ei rcot' crnox).erotx6rqtc oe

olqporo cpeprrcovrrcqq ro,toorerr'1g. Anote).€itat an6 66o repcrirtror5q pov6l'r0oug

tono0erqp6voug (eloprord p6oa oro i6ro ;.reta).).rr6 rc6truqog. Avdpeoa orouq 66o

pov6l"r0oug und,plet wcrg arod)"woq ocol"r1vog, orov onoio eivcrt ouv6e6ep6vo wa oco)"qvdn

o,wl,tcrq nou erodyet tov o6pc on6 rr1 pn1ovq. O nprittog rotal,riqg nporal"ei avayroytrdq

u,vn6p6oetg, perorp6Trovrog 6tor ra, NOx, wrb oto 8elitepo olet8rilvovror to CO Ko,t ot

HC.(Err6vo 81)

Erx6va 81: Eioo8og rar 6(o6oq ernepn6pwcov pfnov orov opp60proto tpro8rr6 rccrtclunrc6
perorponriu,. [1 l0]

fra vo Trpoyporonorrl0orlv cnote).eopatrrd or ovoyoylrc6q ovtdpdotlq orov npcbro pov6)"t0o

nptnu vo undpler 6i).eryr1 o(u16vou oro KoDoo,6prc, 6pa n pq1ovr1 nptnet vo. l.enoupyei pe

nl"o6oro piytio, ro onoio eivCI,r cvrrorrcovoprr6. Alro qv dl")"q, o 8eurepog ratal"ftrlg

lperd(etat o[uy6vo Tro vo ].ertoupyrloet, yr' aur6 np6ner vo rpoqo8oreitar pe np6o0ero o6pa

pdocrl ptraq aepovtl"ioq.

5.2,3. PYOMIZOMENOI TPIOAIKOI KATANYTEI

Ovopd(owor enioqg "rproDrroi rctc).r5reg rcLetoroli o-uorqpctog p60proqg". Aur'1 11

ovopooic (6nrog n ovttotorpl "tpro6rr6g ovorrrof ouoqproroq p60;.uor1g" yro roog

HC, CO, NOX co2, F!o, N2
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oppfeproroDg rplo6rKor.ig), ovotp6petar oulv rinap€q tl pq ).r1nrr1 l"dp6c, Tiou o.vrroroilog

8qproupyet r),etot6 1 crvotrt6 orioqpa priOpnoqg. Ie avd0eoq p€ rouq cppriOprorouq

rpro8rrcorig, Trou rEpayparoTtororiv npcitra rlq avayroyrrc6g Ko,1 riorepa rrg o(er8ronr6q

cvtr6pd,oeq, or puOpn(6pwor rpro8rroi npayy.aroTtorofv Ko,r aq rpslg avu8pdoerq

raut6lrova.(Err6vcr 82) H o(ei6oro1 torv HC Kor roD CO oupBcliver ouylr6vorq pe rqv

ovayolyrl trov NOx.

Erx6va 82: Eioo8og ror 6(o6o9 ernepn6pevoiv pr5nov orov pu0pr(6pwo rpio6rrc6 rsrsl.urtr6

1rerorpon6u. [ 10]

frc vc yivouv enoprrilg or owr8pd,oeq nplnet ro piypc atpa I rauoip^roo vu, Bpiorcetcr

noiri rovtd, oto t6l.eto piypo, ouvenrirg eivcr azopo,tqol 1 Xprlon r1Lercpovrrco6 o-uoclpcrtoq

ryercopori rcauotprcov 11 r1),erctpovrrd e).ey16pevou ouorlporog rpo<poSooiuq, 6tot rilore vc

ptopei vo /pqorponorrlOei r).erot6 o-Dorqpo puOproqq. To no),)"d6ro fioD neprtyerat orouq

rprn)"orig ratalftsq.

Ie tdtotoug rotu.)"6teq to no,),),d8ro ouv8ud(etor eire pe to p66ro eite ro p66ro Kor ro

).etrc61puoo. H te).mrcia 8taaSftcDoq cvag6percr ouXvd og rprperCI,),).rr6g rcrrohiqq. H

).ettoupyic toug eivot iSra pe roDg filo rcolofq roro)"rite6 7.crrc61puoou / po6iou, or onoior

o1e6rd,(ovtot yto vu, petatpdyouv ororxrloprrptrd roug u6poyovdv0pareg, ro 6ro(ei6ro tou

d,vOporo Ko,r ro o(ei6ro rou o(cbtou oe eva 6illpa Fw(wnS. Or np6ogator np6o6or orlv

rotoorceurl roto)"urrirv €1ouv o8rlyrloer orrl Bel"norpevq 6rd,prerc tou no)")"o6iou fiou

nepdletat oroDg xcto),riteg Kol rlv rcahirepq owoXrl tou Oeiou ntpa an6 ro nporlyofpwo

na],),d6ro nou nepttyovrd,v Kot orouq nro rcorvofg rara),rireq Leur6lruoou /po8iou.

,  - : i i 'P f )N
' , i  r \ i i . ; c l r - ( ! J
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F1e6i(o hrlnrn ld*5o'

a_vza r-ss

.6'rd.ypctr-qrc. 5-{t
1: Ercr:opndq rrprv 'rrTv r<ort5-.hr-lsr'l
2; ExrrqrruSq l-re-TEt rr11rr rco.tc-l,r-ur1
3; MqrnJ4-rrrro .trrirrn .lcrU,6o.

Erx6va 83: Atoypdpporo ercnepn6pevcrrv pfzrrov Trptv Kor lisrd, rTlv rord),uoq [07]

H anoteLeoporlK6rnrcr rou tpro8rrof Koro),6rq ra0opi(erar an6 to l,riyo 1,rip6a

)'ertoupyiaq rnq pnxovtlq. H t6l.eru rato,Iunrq ovd8poorl eivor 8uvatrl povo p6<ru oro "m6io

)"d,p6o".'Oto,v o ),6yog ),d;r6a Srotrlpeitor p6oa, oe outd ro 6prc, or rpslg pprrc6q ovn8pdoerg

(o(ei6roor1 roD CO, o(ei6roor1 rov HC Kor ovayrrlyrl rcDv NOx) npoy4arotEororivrcr

tout6lpovo rcar no),u ororel.eoprorrrd,. Edv ro piytro yiver qrcoX6repo Kor o ),6yog )"dp6o

ou(q0ei oe pagp6 va \enepuo€t ro, 6pra tou "neSiou )"dtrr6o" tr1g p6).notr1q neprolqg

l"ertoupyicg tou tpto8trcof rotol"6a1, q zoo6rqro rou o(uy6vou oro, Ko,Doo,6pro 0c epno8ioer

rnv trpoypotonoiloq nlq ovoyoTtrcrlg avd8poonq Kor or ernopn6g NOx 0a cu(40ofv pay6oic.
'oporo 

ov ro piypo epnl.ourtorei rcr o )"6yog )dp8c petro0ei, 11 6)"),euyq o(uy6vou 0c

Suolepdvet rtc o€er6otrr6q owr6pd,oerg, ou(dvovrog r1g sKTropTr6g CO ro,r HC. H cprl,ooogic
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rou GDorrlporoq rpoqo8ooicq o)"Id(et ro,t n).fov, Tro vo psytoroTrorq0st 11 cno8oorl tou

rcaralrirq, o rnrlnlpcrq Lertoupyei Fe ovu)"oyia a6pcr / rouotpou ro},ri rovtd orn

orolxsropetptrrl. frc vo enweulOei out6 lprlorponorofvrcr ot atoOqqpeq (),)) rl o(uy6vou

nupd),)"r1),c ;,re r1),errpovrrc6 o-6on1po Stoleiptonq rou nvrpr'1pu,. Aut6 61et rog anot6Leopo rqv

rco,i,q rcafo1 orov rrvqtqpo oe ouvErlo,op6 pe q p6)"trorq ).ertoopyio tou petotpon6c. To

o'r5orr1po Sraqpei orov Kr\n'lrttpa qv cwdpr(q a6pa-rcouolpou oe orot1€topstprrcq ova)"oyia.

O ororleropetprr6g l6yo6 pdpoug o6pc-rauoipou unol"oyi(ero.t pe Bdorl qv avrt8paorl

r6).ero,g rcoriorlg w6g u8poyovdvOpcro CxHy, nou uno06roDpe 6tt ovnnpooroneliet 6),o to

rcofortrro. O ).5yoq x/y awrorotlei orrlv pteor'1 avol.oyio oprOporl ot6prov dv0porcc rat

u6poy6vou oro ro,riorpo. fra ra rcariorpo Trou 1pTlorpozrorofvtor ornv npd,\n, o

orol1slopstprr6g ),6yoq A/F etvar nepfuou ioog pe i4.7 (6n),obr1 rcdtt pero(u trov poptcrcirv

ninolv CzHr: rsr CzHr+).

To q),irco qq fipoTportrcrlg fipog rqv o?or1sroperpirrl avo)"cyic a6pc-rcuotpou to

ovopd(oupe 6eirrr'1 )" (rl l6yo rooSuvupicg )").

C*H, + (x+y/4)Oz + xCO2 + $/2)H2O

(Aepaq/Kouotpo)oro,r. =

28 .9 (100 /21) ( r+y /4 )
= (A/F)  o to t1 .  = = 31.4, 

4( ' t l  Y) + 1

lZ ( x /1 , )+ ll2:r + r,

fro )>1 to piypa loporcrrlpi(ero,r <prroX6 (oe ro6orpo), evcir yra )"<1 n)"orioro. An6 rov

perotpon6o enrruyldvetor n),r1pr1g prercrponq tou CO Ko,l rcov u8poyovavOpdrrov oe

) - A/F

(Al F),,,,i,_

o-uvOr'1rceq nepiooetaq cdpo, 6l),a8q yra l>1, svd) svdOaro Fuo r6rorc rcrdotooq 6sv suvoei

r1g ovoyoyrrc6q avri8pdo'erg )"6yro ovroyolvrotrrqq Srd0eolq rou oluy6vou npoq ro NO. H

anopd,rpuvoq rov NOx euvotttot oa )"<1 (ovcycrryrrc6q ouv0nKeg). Or tpro6rroi roraluaroi

percrponeig auropu0;li(ovtar rirore va ).errouplofv or pro neprop'1 rou l, rovrd oqv nprl 1

ps pto e),c<ppd 6rd0eor1 rpoq qv nl,eupd rou n)"o6orou pilparcg {}"<l). H nepropl aurrl

ovopd(etor ropdOupo ), (Lambda window). O otoOqrnpog l. (Lambda sensor) nou eivcr

syKc,r€ofilpdvoq oqv eioo8o tou xo,tcr)"unxof ;.reror,ponta, ovrlveiier ro O: ror oe rdOe

cn6r),ror1 an6 qv oror1eiopstprrrl ava)"oyia {}":l) sv€pyoTlolsi our6pcro pia petaBo}"r1 orqv
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avdp(q o6pc-rouoipou oro orioqpa tpogo8ooiog rou Knqrtlpo yro rqv o1enr1 5t6p0oror1.

H avol"oyio u6pa rcuoipou goiverot orqv Err6va 84.

I

i -  S l o i c h m e t r i c
/{ Ai(lFuet ralto

14.6 14.7 .14.8
Alr/Fusl ratlo, wgt^f,gt

Erx6va 84: IX6o1 aval"oyioq orlpa rccuoipou pe noooord ercnepn6pevrov pfnorv. [107]

Merd qv epgdvrol roo aroOqtr1pa )" ep<pavi(ercr npcbtq gopd ro p65ro (ovd yra

no),)"d6ro) to onoio etvar nohi a.noreleopcnr6 otq petooq rcov o(er6iov rou a(riltou o,),ld

Kol rou povo(er8iou rou dv0poro. H neprernr6rlro myevrilv perdl.),arv 8rorqpeirat cro O,lYo

-0,15yo, svd) n avc)"oyia Bdpoug qg nl"advcq ps ro p66ro eivor 5:1. H tpiu1 ywrd rata),urrirv

epgaviorrlrce to 1986 rot neptl"o,prBdver perctpondg or onoieg eiluv ot61o q peioro'rl rov

ancol.ercbv Kol rl pe),rioror1 rrlg olKovopicg rou rccuoipou ong peyd).eg to16rlreq. Itn

oqpeprvrl rdrcpq ywrd rcov ratolurcirv, yro pow6l.o perd ro 1995, or oleSrooreq enrlerpouv

va perciroouv ro rc6orog pr rqv au(r1or1 rng Xprlorponororipev,rlg noo6rrlrog na)")"o6iou (ro

onoio eivur to nro <p0r1v6) oe o'uv6usop6 pe r)"odvu, 11 p66ro, ev6 nopd)"),q)"c percirvrror ro

p65to (to onoio sivat t8tairepo arprB6). H Xpnon tou nsl.)"o6iou 6ywe cr6pc nro er5rcol"q an6

rq onypq nou d,l").a(e o ole6raop6g rara),riq pr trlv u6(qor1 qg 0epporpooiag ).srroupyiaq

(n 06o'n tou rcuru,l"rirq sivor n).iov zro rovrd oqv e(oycoyr'1), rcar pe rTlv onor).erotr"n Xptl"n

nfulov op6luB6rrlv pev(wrbv). Yndplouv rl"6ov rcr rcorahjrsq 01 onoior nepriopBd,vouv Ko,r ro

tpia u),rr6, pe r8rottepa peydl,q on66ooq ror ovrolq otrg uyq1.6q 0epporcpcoieq, 16pq orr'1

Xrlpucq oro0ep6rrlru, TroD nopouord(er ro nd,),d6to ong Oepprorpooieq our6g.

H ertorqpn rqq lleptBo),),ovnrcr1q rcardl.uoqq 8paoqpronorcitar pe w8rogfpov ornv

cvdnru(q vdrov rco,ralurrrcirv ouotqpdtcov Trou 0o 61ouv wroXup6vrl oz66oor'1 Ko,l

erLercrtr6rnro yro n6 cwrbpdoerg ovoyoyrlq rcov o(er6irr;v tou o(rbtou, oe r6roro Bo0pr6 nou

0c cvtonorpivovtor tKovoTtolnrrrd orc o-uvelcirg auoqp6tepa 6pro rou 0eoni(ovrot. An6 qv

cl"),q nLeupd entbrbroDFt ro v6o autd reXyo)"oyrrcd npol6vro vc sivcr orrovoprr6rspo rov
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utropx6vrov. Aev eivat unepBo),r1 av norJpe 6tr rdge 1c6vo xorcypdgovrot Trrproo6repeg ano

50 Eqproorzuoelg 7rpoo7ra0er6v aveiipeoriq v6olv crno8oar6repcov ro,rcriurtrc6v ouorrlpdt<.tlv

rcor nepinou 5 v6eg narixrcg orov rop6u.

Or npoond0ereg ewoni(ovror rupirog orts TropoKdtrD raraD0rivoerg:

(o) Xqv eviopoq tr-ov rorolutrrdrv r8rculrrrrv trrlv zuyevrirv perdl"),rov, oe avrr8pdoerg

nou l"cpBdvouv prdpog orov rcrrol.urtrc6 perorponda, pe rTlv Xprlon evepyiiv <pop6rrlv.

(F) Eqv wioXuor1 rorv rctclunrcriiv r6rou1rclv rrov euyevrirv perd)")"rov p€ rnv Xpio'n

rporo0qrrbv.

(y) Xpnon npoo06tcov ouorcirv (epz)"ouuopog <pop6a) nou enau(dvouv rqv wepy6rlrc,

aw oy11 ror ercL€rcnx6q rc rolv etyevrilv peu dl"),rrlv.

(6) Aveupeoq wre)"cbg v6rov rarah.rrciiv (rcrd nporiprrloq pq-euywcbv perdT,l"rov).

lloparcdrro 0o yiver cvagopd yra peprrd onoobcia cnoteL"6oporo 7ro1J enrrerilOrlrcav un6

ro npiopc rcDv fiopordvco rccrso0rivoeov. Or npoozdOereg outfq eivat pd)"rora eylcirpra-c

reXvol"oy ioq Kol rs1voyvtrroicq (fl ovenronl pto ll drpa g).

Ot <popeiq (supports ) nou XploipoTrororivtcr orqv srepoynnl rcard)"uoq yro r1v

8raonopd rorv evepycbv quoecrlv trov rcto,Iutdlv 6ev sivar ndvrore a0cbu u),rrd. Me out6

nnroo6pe 6tt o-uXvd propofv va nporcl,6oouv onpowtx6g enr8pdoetg eni rrov rotol,uurdiv

rSrorr'ltolv (wepy6tqtc,, trc).€rcnroqrc) rcov wepycirv gdoerov TroD uTroornpi(ovror os ourorig.

To gorv6pwo nrl"ogopeirar orqv rord,l"uoq coq Metal-Support Interactions (MSI).

llp6o<putc, os plo l"enrogreperorcq pe).err1 rqq erui8poorlq 6taq6pov rorvrilv gop6rov eri

tcov rctc),unrcirv r8ronltrov rrov petd,)")"cov Pt, Pd ror Rh, oe ovtdpdoerg, Tropornprl0qrov

6woveg enou(rloerg trov pu0prirv Kol rrlg erc).ercttrc6qroq o.n6 opropr6vouq <popetq. 'Eror

ole8rdorqre 6vag flpoqypfvrlq Te2gvoi'oyfog Katoi,;uax6g Metatpoafaq Aoroxrvqtov

(IIT-KMA) zou eivct otlpowrrd <p0r1v6tepog Kor oTror€).eopcnrc6tepoq rov epnoprrcdrv.

Mto orlwopn fieprypo.rpr1 tou v6ou outorl teXvol"oyrrof npoi6woq 61er rrlq o,rol"o60ro9:

Anote).€itat on6 pov6l"rgo rop8tepicl o onoioq eivor enrro),uptrrevog an6 rpio, 6ro6o1rrcd,

evepyd otpritpo.ta 6norg 8eiXvtror oro o1npcr. Kd0e cva otr6 ourd tc orpcirporo neprdler 6va
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o116 ro, eDysvtl p6ral,)"a-rcaral.freg, to, onoio etvor unoottlptypeva oe gopeiq nou endpofv pte

6popcrrrx6 rpol.o orqv svspyorqra touq, cuidvovroq tqv wiore p6Xpr rct 2 :.rl,ieq pey60oug,

oe cvaSpd,orlg Trou oleti(ovrcrr pe rlv l(oroorpogr1 trov prinotv TIoD tKTrepTlovro,l ano ttq

p4Xovdq rov curoKrvqtolv.

flpdypott, Bp60qre 6tr o Pt pe y-AI2O3, to Rh pe TiO2 epnl"outrop6vo pe 4o/o WOt,

Ko,r ro Pd pe ZrO2 eltn)"ourropfvo pe 8o/o Y2O3 ep<pcvi(ouv prcr dvtova cru(r1peq wepy6rqto

rccrr erl.ertrrc6rrlrcr otrq sv l"6yro avtr6pdoet6, oe o16oq pt rnv wepy6qta roD ro p6ta)")"4

o,utd, ep<povi(ouv 6tav nepr6Xouv y-Al2O3 6nrog o'uvr1Oi(erar oroDg rcoto),utrrcor5g petatpontlq

rou spnopioD. Or qopeig ourot Bp60qrcov va etvar or ra),ritepot on6 pro, opd,6a 6(r eril"oyrirv

zou ouXvd XplolpoTrotofvtot rrlq qopeiq otrlv rcrdl"uoq (611),., y-AL2O3, SiOz, ZrOz doped-

ZrOz TiO2 ror doped-Tio2). Ards aurrirv ralv Spatrruurcrirv wrop5oecov tcov rcc,rolutrrcrirv

r8tonlrcov (wepy6qto,, er).errrr6qra) tcov ;ierd,i,l"rrlv Pt, Pd rar Rh eivor yvolord orov top6a

qq rcotdluong olg <porv6pwa MSI rat DIMSI (Doping Induced Metal Support Interactions).

An6 qv d),),q n).eupd q tozro06rlon rou wepyori otpriipotoq Pt-AlzO: onlv elcrlreprrrl

ororBd8o 61et ocv onorri)"eopro rTlv npooro,oio, rorv euaio0lrov os 6q)"rltqpiaoq perd).l"crrv

Rh ror Pd nou o,norel"ofv tc rarrirtepa orprirpato, orov [T-KMA.'Onrog 61oupe cvc<pdper o

Pt eptpovi(erCI,r onpCI,wrrcd av0ercnr6q otr'1v 6r1)"r1rqpiooq on6 ro rauoa6pro, rov aurorcwrlriov.

O rca.rol,utrrc6g petotpon6aq rou epnopiou ugiorator l"rs rqv 1pnon roD plo orlpcvrrrrl ntcborl

wepy6c'1to,q o<perl"6pevq oe o'uwq(r1 (rpopo,ronoiqorl) rolv wepy6v <p6oeolv rorv perdl"l"cov

nou ppiorcovrot ot sTrogll. Avrt0era, o IIT-I(MA 6ev un6rcenur oe rdtoro gorv6pevo eg6oov

to euywrl p6ro7,).a Bpiorcovror oe oorpcbq 8royrlptopevc orprbprora.

Eniorlq 11 wioXuorl (>10 <pop6g) trov rcoru,),unrrirv r8ronlrrrrv tcov petd),),cov Pt, Pd rar

Rh cln6 roDq svspTofg gopeig oroug onoioug uzroorr'1pi(ovro,r, rzrrrpdner rrlv oqpavnrr'1

peiolo'q tou <poptioD roug (o'1e66v rord ro tprou) otov [IT-KMA, lcrlpiq ro rel"rr6 npol6v vc

61er cno66oerq lupql"6tepeq trov epnoperiorpov. Avd0era, nopd rqv peioroq rou gopriou rov

euywcbv petd),),rov, out6q epqcvi(etor rco,7,6tepog rou epfioprrof, 6nalg qatveror ornv errc6vc

85, 6nou ouyrpivovror or Oepporpooieg evcuoqq rcov 6uo neprzrrritoecov.

Ptly- AIaO:- -RllTiqt+Zrw.b}-



Erx6vu 85: Xfyrcpror'1 zunrov rcuraluflrccbv perorpofidrriv [113]

O IIT-KMA 61er ;lro urc6pq rarvotopio orov oXe8raop6 rou. To pero)")"rrc6 rdvrorpo

otc onoio toro0etettct eivor ole6roop6vo pe t6toro tp6zro cbore va enrruylaveror Lrs euro),is

q owtrctdoroon roD rrepm1opdvou roD, or nepintroorl wr'1]"rrciroor1q rou, ;re arcor6],eopo vo

eivct svoKDr)"cilorpo. ll6pav an6 repiBo)").ovtrrcoriq ),61oug 0o, eivo.t peyd),q q e(otrcov6pr1oq

r6p6oug on6 pto t6tota w6pyeta. Ag orlperro0ei 6tr wo peyd),o noooor6 tou r6otouq sv6g

rcorol"uorof percrpon6u oled(erat ps sut6 ro peto,l"l,rrc6 nepiB),qpcr, Kor 6tr 01

epnopeuor;ror KM 6sv 8ivouv qv 6uvur6rnro €Trovo1pnorprofioiqonq rou 6rcv aut6g <pOdoer

oto otd8ro cvnrcrdotcoTlq.

t  a -
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I Epnoprxoq KMA (Pt, Rh, Pd/i-AI,O,)
350
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Erx6vc 86: H Trspr€KrtK6rqro roD npocDelrn Na (%rcB) os oX6oI ir€ rqv ercLertrrc6trlru
6rc96potv c),rc),iotv I I 07]
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O ole6roop6g our6q 6wurco).6ver eniorlq pro 6rc6rruoic onoylpvooqq roD parotpon6c

un6 ro zuysvll prftcrl.l.c, ylo rrlv sTrovorulnorponoirloq roDg. Mrc r6rorc Era6txaoia

ovarrlxl.ooqq rcllv euywcilv perdl"l,cov to teL€urCI,io Xp6vru ep<pcvi(et 6vrovo epeu"'qttr6,

Broprllovrr6 ror neprBol,),owrrc6 sv6tcq6pov. Mra dl"l"q npoozdOera ugopd rqv X,pqon

zpoco0qtcilv yro u1v wioXuoq avtr8pdoeov TrsprBcl")"owrrcof w8ragr4povroq. llp6oqareq

peLeteq 66er(crv 6tr 11 Xpnoq rrov al.rco)"icov, oq nporoOqrrbv rrrlv petdl,)"rov Pt ror Pd,

enr8erKvfei pncr wtoXuol qg wepy6rlroq Kor rrjg er).€rtrr6rqro,6 autrirv rcov petdl"l"o:v t6oo

otrq crwr8pdoerg o(ei8coorlq CO rcar rrov u8poyovov0pdrcov, 6oo Kor ouq owr8pdoerq

ovoyoyrlg rrov NOx otr6 CO 11 CxHy. Eznteul0r'1rcav au(4oerg evepy6qtog p6Xpr rcor 6uo

rd(erg pey60oug oe o16o11 ps roog ruporrl0r'lpwoug rccro)"rireg, wrb q gro1tl 50% N2AI2O

erc).errrx6tqza ourcirv rov Frn-wroXup6vrov rcarol.utcbv 6rp0ooe ra enine8a roo 95Yo rccr nLfov,

perd qv wiopoq. Me d)"),a 7"6yro to Pd Kor o Pt prropofv pe rord),Iq}"q wioluol vo

ouplreprgsp0ofv 6noq ro Rh or owr8pdoerg rpro8rrrlg ratulutrrcrlg Xrlpeioq. To

onoteLfopora ourd eivar no)"6 oqpawrrd., (Errc6va 86) eg6oov pnoporiv vo o8qyrloouv ornv

ncrpcyroyrl no)"u rpOqv6tepcrrv rotalumrirv p€rorpo?T6rov (pe oripawtrd prrcp6repq g6prtor1

euywrov perd)")"cov), o)"),d or6pr1 neproo6tepo vo, o8rlyrloouv ornv o)"rrr1 nl"6ov

uvnrotdorool rou ond,vrou rcar arptBou Rh on6 wroXup6vouq pe o),rcd}.ra ratohlteg Pt q

Pd.

Meprrcd tunrrd onore)."6oporo rqg 8pcponrcrlq wiopoqq nou enrre610qrce otov Pt yra

tr'1v owi8poorl NO + C:Ho. llcparrlpor5pre 6tr ro ozor6).^eopo rqg wiopoqq tou Pt pe 4.2%

r.B. Na rltov pta encrr5lqoq rqg wepy6rnroq rqg rd(qg tou 3000/0, ouvo6eu6prw4 an6 prc

ouilorl rr19 ercl.erctr6tqtag, uno nepinou 20% orov l.rq-s.vroXup6vo Pt, otc erine8c ro:u 95oh

orov wroxDp6vo pe vdrpro Pt. Ito o'Xipo, o pu0p6q rrrrv cwr8pdoeov exqpd(ercr oe 6poug

puOpou ovaotpo<pr1q (turnover frequency), 6q),oEr1 oe p6pra ncpay6pwou npol6vtog / sec I

sv€pyn 06o11 rota).6q. Aur6q eivu,r o nl"6ov 66rcrpog 6poq drcgpcoqg pu0prori 7ro1:

XpnorpoTroieitot erctetopfvc nMov orqv ra,rd),uor1, 6e6op6vou 6u avtmpoorote{rer tqv

rrcu,v6tqtu. tou rutol"tirn os pro 6e6opwr1 uvti8po,orl r(CI.r auvOqrceg, Xlr,piq vc epnepr6ler

enrSpdoetg cn6 rctcoranoonrd rar l.erroupyrxd lcparctqprortrd rou owr8pcorrlpo. Eivcr ro

nl"6ov rotd)")"r1),o pr6ye0og yto oriyrproq rcora,trutrilv perc(ri roug, o),)d, 6zrog eivar rcorovoqt6

npotno06ter fllv crptBr'1 yv6on rov wspyrilv 06oeov ;lrag rccrcluarqg enrgdverog. To

te),erlroio 6w eivar 66oxol"o ong p6peg pog pe qv pay8cio avdnru(q opydvrrlv uvnlng

rrcav6nircq rcar nror6rrlroq.
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Etx6va 87: Metatportl priroD NO oe o16on ps rI OeppoKpooto svro1upfvou KorCI,trfrn pt ps
Na [07]

Itqv Err6va 87 TropoDotd(ovrot oftoreL"6oporo 0epprorcpooicg wauoqg rov

svloxDp6vov ps Na Koroiur6v Pt. Eivor olpovnK6 6n writ o pq-svroxDpsvoq Pt ep<povi(etar

o1e66v ovsvtpT6q Ylo rnv ovri8pooq, sv6 n evioXuori rou o8qysi oe cprerd Xcprl),eq
Oepporcpaoieg evauorlg Ko,r or o),rrcq Koroorpoqi e00% petcrponr.l) tou prinou No.

flap6proreg rpooou€noelg svepT6rqroq Kor ercLercrrr6tnrog nopoDordo0rlrcav rcr rcrd

rqv svioxDo'I roD Pd pe Na. Tuntrd anorel,:oporo 8ri1vovro,t on1v ar6vo., 6nou Bl,^fnoupe
pta l0-n)'doio Trpoooir€qoq rov puOpd)v Ko,r pnc pe).tiroon qg erc).ercnr6rlroq roo pd an6

nepinou 10o/o ae rrgtc, >95%o, yto rqv nepiTrroon qg p6),troqq g6paoqg wtoIurr] nou qtav

nepinou 0.068% r.B. Na.

Eivar eniorlg a(rooqpteiroro

rcarol"urritv 6ouLe6er er)"€rnrd rcot

npayua nou rcdver rqv pr1or1 u,utd)v ttov rcotcl,urrilv nr0avrl Kor ylo rrlv nepintrrloq prllcvrilv

lean-burn (Eql"a6n pqlavdtv nou Lertoupyoriv oe ouv0rlreg qrollfq oe rcaforpro -prc, v6c,

uyq ),d unoo16 per.'r1 regvo)"oyio Kn/rl rtl p ov autorrvr.lttrlv).

Or Kvrlulpeg ntcolori piytrrotog onorel,ofoov ndwore pro r8ioitepo np6tooq ylo rqv

ovnpetrilnro'I rcDv neprBol,l"owo),oyrrdrv rupoB)"qpdtrov. Tc nLeovercrrlpatd roug eivor 11

DVIIII OeppoSuvcptrrcrl aru66oor1 toug l(or rl XopTl)"r1 rcravdl.crloq rouoipou, 8uoruXcitg 6pcrlq

ot rrvlnlpeg sutoi napouord(ouv uvql€g 0epporcpcoieg rccrioqq ps anot6Leopg ra

oTt

ufio

ourn n o-ul^rTrsplqopd rrov wroXupdvov ps Na

o'uv0r1rceg riroplrlg o(uy6vou oro awrSprirv ptiypo,
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sKTrrpn6pwa o(ei6ro rou o(cftou va BpioKovro,r oe 7ro2'6 uryrl),d enineEo. llupd)'7"r1),4 r'1

onoirrloq rot'rorclluttrcritv rrvrprlprov yro ).erroupyio pe orotxstopstpirrl crvcr)'oyio. priypo.toq

anorc].eier roug Kwqrrlpeq nrcrtlof piypotog on6 rnv egopFroyrl oe o.utorJq rrlq ratai'unxrlg

repol"oyioq. Tnv rel.eursia Seroeria ot 6peuve6 rov smornp6vrov yta rcatohirsq ot onoiot 0a

prcoporiocv va rcrprd(oDv or lflvnrnpeq ntolori piyputog 6w 61ouv 8orosr oqpu.wrrd

onorel"6opara. flp6oqoro Tropouordorqrccv oalv Iontovia teXvol"oytr6q l"6oe1q pt tlq onoieg

ava<p6petar peprrrbg q oo-upBcr6rqra pera(ri rrrlv rwqalpov Trroxori piyprcroq ir€ roug

rcarcrhireg.

H npcilrq np6rcorl neprl.apBdvet ro ouv6uaop6 w6g tpro8uof rcato,hirn lre plo

rayi8a oiet8iou Bapiou yro ro o(ei6rc rou c(cirtou (Err6va 88). To orioqpa 8rcrleiproqq rqg

Lerroupyiaq rou Klvnrr'1po puOpi(er repro6rrc6 to piypo tou rcruoipou un6 nl"orSoto oe gtot16

pe Bdorl tqv nopcrcdrco oul"l"oyronrcq: 6rcv eivc; griD1o 11 no7i6o 8eopeuer rc NOa, wrb otov

en6pwo rr5r),o to piypa yivero,r nl"o6oro rcm 11 naf6c tc oneLsu0eprirvet ylo vo o(er6ol0oriv

otov rcrrc)"6u1.

H 8erirepq np6tooq uva<pdpercrr oro o1e6raop6 w6g rotctrftq o onoiog nepr),opBdver

N O ,
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Erx6va 88: Tpro6rr6g rcrcl.rirng pe plo noyi8c popiou yro ro NOy avd,)"oyo p€ ro piypo
F l3 l

ru)"odvo, p66to rat rpi8to to onoio petdrver rcord 6vu noooot6 ra NOx rard q ),ertoupyio tou

rcrvqulpa Vt nrir.xo piypo. Kor or 6rio 6polq ),rloerq 6w ral"rinrouv orc6po ttg cuon1p69

olreplKovu(69 npo8raypog6q yto ro enine8a rauoueptorv, on6tr 6e goivetcr rn0ov6v vu,

epgovrotor5v or5vtopo oalv zrapayoryrl.

Ie etrine8o :ropoytoytlq 11 etarpia Emitec nopouoiaoe ro ratu,l"utrr6 oforrlpc

EMICAT rar METALIT, to onoio rono0eu1Or1Ks ornv BMW Alpina B12. To EMICAT eivst

6vaq rarc)"rirnq roD onoiou ro n).6ypo eivcr rccrooreuooprfoo an6 pero),l"rrd g6),1"a, ndloug

0,06 1il,rootcirv, 6rn)"rop6va or oxnpo (S)). O raro).rirr1q 0eppaiveror q).errprrd,,
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Korovo).6vovro,g 50 pe 200 Amperes Ko.t <ptdver oe 0epporcpooic )erroupyiog peoc oe 6-10

6eurep6),enrcr.

Ee oerpd pe rov Emicat eivot rofio0eqp6vog o Metalit, (Erx6vo 89) o onoio; etvo.t

wog rcu,rohirng ps pera).),rrc6 n),iypa on6 961").a rdlouq 0,05 p),rootr.bv, pe peyd)"r1 0epprrrl

Erx6va 89: Koto)"rirqg Metalit [106]

cvtiotcoti pe onot6).eopo vo pnopei v,r tono0etqOei nro xovrd orqv e{cyrrryrl, 8ivovtdq rou

rq 6uvct6rqro vo Oeppcv0ei nto yprlyopa. }ipqcovo pe rqv eroipia n Xpnoq rcov 6rlo

rcatalutcirv percirver rrg sKTrolrfi6g rcov trapoyovav0prixorv xutd 807o Kor rE exaopafg r<rrv

o(er6forv too a(cbtou xatd 50yo, oe o16oq Frs ro 6pra rrov eupconoirrbv o8qyrritv nou

toXtiouv ar6 ro t6),og rou 1996.IIo),}d epyaonlpra e(etd(ouv q 6uvar6tnro sgoppoyrlq ev6g

o'uorrltrrotog ro onoio 0u nepr)"oppdver 6uo rata),r5req, 6vav prrpr5, nporu,ta),6c1, rovrd oc'1v

nol,)"cn),q elcyorytlq Ko,t rov rcr5pto rcarahirq rcdtro an6 to ndrcrlpa rou oDroKrvrltou. O

nporcaruLfqg, (Erx6vo 90) ),6yro qg 06oqg tou, 0eppoiverar no).6 nro ypnyopo, qrdver toug

350 po0po6q p6ou, oe e),dpora 6erutep6).errc perd tqv ercrcivqoq rou rctr.'r1u1pa, pr

cnor6).eopCI, vCI, evepyonoteitor Kot vo petatp6ner rouq u8poyovdvOpareq no),u rrto yprlyopa

Errriva 90: Toprl nporarctrfq [113]
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o,716 rov n5pro rcaro),riq. Eivor rcaraoreucopfvog cn6 et6tr6 repaprr6 D\yn)"tlg awo1t1q. pe

Xaprq)"6 ouwe).eon1 Oepprrcr1q 6ruorol"r1q, ogori ot Oepprorpooieg ong onoieq trertoupyei

grdvouv p6Xpr ror roug 1.050 po0pofg.

53. NATAEE HC NA MHXANEE OTTO

Mra tpirrl nrOovrl hioq oro np6p)"r1pc eivcr 11 rono06rr'1or1 <zayi6cov> ot onoieq 0o.

Koro,Kpo,roriv rouq u8polovdvOparceg orc nprbro, 6rio L"entd q,c l,ertouplioq tou rata).riq. Or

ncyi8eq cut€q eivor ouorcortrd rdvrorpcr pe oTroppogqtrr6 u1,rr6 (6ncog ta rdvtotpo wepyori

dv0poro rc onois Ko,roKpCI,rofv trg avo0uprdorlg rou pe(epBoudp) ra onoia pnopotiv vo

ouv6e0ofv rupd),),r1),a ps rov rotohitq. Mra erSrrq Bo),pi6o orqv e(ayoyrl petd tov

rcata,),urq ercpdner ra rcouoo6pro ftpoq ro rdvrorpo yro, Tc nprbta 6r]o ].ertd rcar r5orepo o,n6

aur6 ro Drdotr"lpc r).etver Kol ro a<pqvet va griyouv Trpog rnv atp6ogcrpo. B6para q )"6oq

cutrl 61er Xopq}'r1 cn66oor1 svd) 6sv eivat eyyuqpsvl'l q on66oo1 rnq oq Srdprcera tou X;r6vou.

llup6poia )"rioq eivor q rono06qorl er8rrcciiv vten6(rtrrlv ota onoic KoroKpororivru,r ra

rauocfpta prl1pr vc (eotoOei o raral"riqg Kol orn ouv6Xero enrorp6qovror ornv eroaycoyrl

rou rwqrr'1pc, 6nou (cvarciyovrat.

Erx6va 91: Enine8og odrog yro rTlv raturpdalol l(ouooepicov Ii06]

Mta r6toro ),uor1 Dorcipd(ouv or lrn1ovrKoi qg Saab ot onoior 61ouv ronoOenioer

8oxrpconrd oro lciipo onooreocirv 100 aurorrvrlrcrrv 6"tay enine8o odrco, (Err6va 9l)

Xopqnrc6qrcq 100 l"irpcov, otov onoio anoOrlrceiiovror ro rauoa6prc. H ).ertoupyic rou
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cuofilporog sivot pd),),ov an);f1: orTlv e(dtpnoq roll nvqnlpo Dfiapxer pia Ba)"pi6o,
tono0ealpnq petd tov rotstrfnl, Tl onoio petd rqv ercrcivnon rc).eiver rco,t ertp6ner rc

rauoo6pro rcpog 6vov ooll,r'1vc o onoiog tc rcran06ver trr6oo oto odrco. 'Yorepc aro 25

6eurep6).enro, o Koro,hlrng 61er gtdoet oe Oepporpcoic Lerroupyiag Kor ro orlotqpc

SroXeiproqg rou rcwrltqpo (Trionic) ovoiyer pna d),),r1 Bo),Bi6o p€ rnv onoic erodyer to

rouoadpro,, nou 61ouv Koror(porn0ei oto 0d),apo rc6oqq, wrb nopd),),r17,a avoiyer q po)"pt6a

or4v e(dtptot'l Kot ta rauoa6prc cpli(ouv va oneLeDOspdlvovro,t rcvovrrd orqv o,rp6oqorpo.

O od,rog rarorpdulor1g rCIv rauooepirov eivar Ko,rooKroo,opdvog on6 er6rr6 olv0ertrc6 u)"rr6

rut trrnopsi vc ovt6(et 0epporcpooieq an6 -40 pty:i30 Bogporig, evot 61er eqo6roop6vo Ko,l

6vav oroOqalpo nieoqg 6tor, cbore vc onogeulOei 11 m0ov6rlro o odrog vc ordoer ),6yio rrlq

nieorlg rrov Kouoo,eptcov. Xqv nepinroon Trou to ofoqpa Byer orqv zapoyroyrl or pqlovrroi

or6grovtat vc ronoOenloouv toug odroug ourofq orouq niocrl 06)"oug, wcir ro r6otog rou

o-uotrlpotog 0a eivor ano 75 p6Xpr 150 6o)"dpro (20.000 tr^te 40.000 6poXpdg). To perovfrn'1pu

rov oDornpd,tcrtv ourritv eivot 5tt o,noweiror peydl,oq Xritpoq onoOr'1reuor1q, er6rrc6q Bc),Bi6eg,

wcb napdl")'r1)"4 oto Drdotqpa qq ).ertoupyiog tou naparqpeirot mciroq rrlq porqg rou

rcrvqtrlpa ror anril),erc rofog.
'Evoq 

d)'l"oq o1povrlK6q ot61oq eivot <puorrcd q 8rdpxero Kor otrg rohi uyq).eq ror

YptlTopo petapcl.l"6psvsg Oepprorcpooieg. H repcprrrl 6w rrccvonorei 6leg cur6q trq

anotnloerg 6tot ot npoond0eteg rcoteu0rlvOr'1rccv orqv Tropoyroyrl rolv azro8ercrcbv petu,),l,rrcrbv

rcol"ounrrbv. Autoi npoo<p6pouv to n).eoverrqparo rrlg mrcv6Tnrog, e),dXrorr1 zrieoq oro

orioqira e(dtproqq, ypl7opn npo06ppovoTl orrlv eldpoq onoreLeopctrrcr'1 ).erroupyorloo

0epporpoo'ia yta aut6v tov rfno pov6),r0ou Oeopeirar 6tr eivar yio 250C. Ario epn66rc

lnpcne vo DTrspvllcTl0oriv. Ilpcitto rlrov 11 8uoxol"to orrlv eroprc4 ovtioraoq 8tdpproorlg pr ro

no)'rl ).emd tpr'1poto noo oncttq0r'1rcv ylo rnv arrv6n'1ta Kor Tlo tov cno5ercr6 tp6no

Xoptll,tlg rieorlq. Atpet6pou, qtav 8riorcol"o vo wcogofv ro no),ri ?,,sn'cu rprlpara 8tarqprilwag

rnv euproodc o,napcttrlrq vo ovaota0ei orrq auoqp6q gepprrc6g qoprritoerg Kor fijv

rcatan6r'r1oq. Eilcv ovcntf(er 6vo er6rr6 rpdpc avofeiSrorou 1d),upa, ro onoio

Xpnorpofioir'1oav otrq ),oupi6eg <pril,l"crtv o)"ouprviou p6vo 0,04 xL)". natroq Tro vo

rotoorcsudooDv roog petogopeiq rcotal"urrilv pe povo)"tOucrl popqn. AnoreLeitcrr cn6 Fe,

lpcirpro 20yo, Al 5Yo, rpdsta 0,05yo. Eivor 6va pdtc),}"o olJ,d pe pro ropprl Xnplq opor6tr.lrc

oTTl ondvro 7n, pe rqv onoio enopwrog eivar o'uvr1Orog ro(rvoprlplo. Ta nLeovercrqpara nou

)'opBdvowar p€ roDq pov6),r0oug <pnaypwou g an6 aur6 nepil.opBdvouv: Tpnyopn
npo06ppavor'1, cvriotcon Kol otrq 0epprr6g 8rcrapu,llq rot otrg Tprlyopeq rcurc1,rrc6g o),)"ay6g

0epporpooiog p6pr 6vo tcrrv 1300C, el,dporq nieorl, znrrcv6nlrc ).6yro Lent6qraq trov
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Tpnpdrov Kor rnq ofioDoio,q prinr,lv TroD oTrotxtitat yupco ano ttrav repaptr6 pov6),r0o (yrcr vc

anoppogrloer q Oepptrq en6rroorl rou), peyd)"r1 neproXrl tou ratol"6n'1 nou ertt0erol orn

porl oepiou (e[ crrciog rng DVnInq enr<pdvero6: avo],oyiu 6yrou tou qrii"],ou a]"ouprviou) rcat

o,nogoyr1 tr'1g ronrrcrlg unep06ppovol6, rcar 8uvdprer qq mrrcv6qrog rqg povd5og Kol rTlg rco)'r1q

0epprrrlg ayoyrp6qtog rou pet6)")"ou 6nrog ouyrptvetar pe out6v repaptrori rct, te)'trd,,

ener6r1 n r}'r1pnq pov66a eivor dpeoo, wopsvl otwd onoge-uyetor to orSotrlpro eldrprols, ol

8andveg oroDg repoptrcorig pov6l"r0oug Kol rtq el"oorrr6g unoorrlpt(erg nl"6ypoto-c ro)"ol6tcov

roug r'1 rvcirv otc 6o1eio toug.

Or ernopnf S aTEo ro 6tog 1975 petrir0rlrccv rcotd 87o/o oe HC, 82% oto CO rat 24o/o oe

NOx, oe o-riyrpron lre rCI, enine8a rou 1960. Kct6]"r1[av oro oupn6poopo, 6tt y1o vo ro]"rirqouv

our6g trg anaruloerq raur6prova Be)"nrbvovrog 61r p6vo rtlv ou(ovoprio al"l"d Kol rrlv trcov6rqtcr

o8qyrlorlq, 6uo an6 rrg onoteq eilov ezrr8ewdroer oopapd ra anor|),rcopo roD e),6y1ou ernoprr1g

on6 ng tpononoqoerq prllovrbv Kor o,rarnl0qrov or 6rzl'r1q xctef0uvorlq xotai'otrxoi

petatpoaeiq. H 6m1"r1g roretOuvoqg perorporq 6pou unovoei rqv o(ei8rool rov 6rio

suoratrrrilv otrlv efdrproq, ro HC Kot ro CO, yro vc 8tapopgciroer to COz rot HzO. 'Evcg

r6roroq FerCI,rpoTr€oq enop6viog nep#Xet p6vo rouq rctalftsg o(ei8arorlg rcct, enm)..6ov 6ev

pnopei vo l,ertoupyrloer X,opiq o(uy6vo otrlv e(drproq. Iuvenrbq, to o6pto itiypa rcouotpou nou

nuptyerat oq pqXovrl nptnet vc etvar roul"dltotov orotx€topetprrc6 q rcc).r5tepc ar6pa qroxo.

Edv wag onw0rlprorrlg enp6rerro vo onorr5ler, to piypa ospo-KoDotprou 0o etoepl6tcv

otov 6rn),r1g ro,reiiguvor'1q xota),utrr6 perotpofieo rcat q o,vd<p).elq 0a unep06pwe ooBopd tq

provd6o. Iuvenrilq, rc uyql"d ouorlpota evepyerarcr'1q ovd<p).elqq 6yrvcv ancpaiqtrl npooOrlrcr1

Tro ro np6runc tou 1975, Kor eTKoroord0ryov n'uprlveg 1al"rcorl orouq onw0qptot6g yro vc

npo)"dpouv to oteped, rotdl"orno perd,),l"rrlv. To yevrr6 onot6).eotrro 6)"rov autrbv trrtv pritprov

(tov prc peiooq tr1g rcatavd)"roor1g rouoiprov 28o/o ct oriyxproq pe cot6 ralv outoKwrqtolv

nu 1974. M61pr ro 1977 out6q o apr0p^r6q rlrov Be).ncop6voq nepartripor ram 48o/o ror, p6Xpt

ro 1982, e( orrta,g rou epe0iopotoq rnq erolprrcrlg peorlq votrro0eoioq orrcovopiug rcouoiprrtv

rura I03oA. Tulcio I p6oq rcaravdl"roor1 rcouoiprov 6)"rov rov ouroKwrltcov nou nc,ll.r10qrcav

on6 rd0e eto,rpic otrq HfIA lnpene va Be),n6oer oroErarcd, on6 to lSmpg to 1978, cn6 I mpg

r60e 6rog 6coq to 1980 ror 6nerra Zmpg etr1oiroq ricog ro 1983 rot nd)"r crn6 I *pg yta to 1984,

ror 6nerrc cno 0,5 mpg oe 27,5mpg na to 1985.
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AryoaHKEYEHZ NOx

; ano0r6eu6qg NOx evootpotcbv€r ro o(ei6io rou Baptou ot flicl

rpto8rrori rcarahirq.'Otuv r'1 Lulxovll Souleiier pe qtor16 piypc to o{ei6ro

i orov rorol"r.irq yro vo Srlptoupyrloer vttptr6 Bdpto.'Otav 11 ql"srctpovrrcr'1

orr o rorctrfqq 6Xer peyd),r1 o'uyrc6vtprrlon oe NOy 6iver wtotrr1 yto rqv

u piy1rotoq (oe 8rdprero nepinou 0,3 s), to oroio 8rlproupyei drouotouq

rou dvOporc.'Eror, orov rcrctr6tr1 petd an6 rdnoteq uvrr6pdoslq Trou

' nol"ri Xaprrlid enineba ercnopncbv.

rcerprp6va pnopei va petarprlyei p6Xpr Kot ro 80% rov o{er8trrrv tou

azr6 6vo oupBonr6 tpro6rr6 rara),rlrq. To peyd?,o perov6rtqpo, rou

-u euoicOqroq oro Oeio rar ora d,)"oro tou 0eiou nou nepr6lovrot orlv

n1v uyq)"r1 ouyr6vtprooq or NO;, Aur6 rdver rTl Xprlon tou 8uvarl

tc onoic 61ouv ro)"ri prrprl neprernx6rnro oe 0eto <50mglkg.

EY N AEAE M E N O I T P I NAO I KATAAYT EE

;rop6poro, pe roDg ouppcrrrrorig rprn),ouq rata)"rireg a)")"d ronoOereitct nto

rirl e(oyoyllg. Ot rccral,r5reg tonoOetofvro.r Ko,vovrrd, rdtcrl an6 to orirpa

'a yra p6tprloq o16 tr1v nol").orlr1 e(ayroyrlq. Kcrd, rq 8tdprcera tqq rprScg

0epp6rr1rog on6 ta a6pru e(ayroyqg pnopei va Xo0ei p6oo tou oo)"qva

o xoro)"tirr16 Bpiorerol 7no rovta ta o6prc e(cyrtlyrlg erodyowcr otov

. O ratol.rltr1g enopwcog grdver q 0epporcpooio, ypr'lyop6repo KCn ro,

uerorp6novrar vropirepu,. Ot uryql"6repeg 0epporpooieg roralutrirv nou

Tq Srdprcerd uyrl)"cbv rolutrltrrlv rcDv oplpdrrrlv enrruyld,vouv r1v

crn66ooqg ratalutcbv pe ouv6nera q prrp6repq 8rdprceru rorclurdtv. To

.Xtrar orouq rotal.r5teq 61er pna DVqIn 0epprrcq ora0ep6rqtc oe o16o11 pe

a),rireq ).erur61puoou /po6iou ror q,norel€i ;.na nro xard)")"q),r1 8rorrincoorl

ror o€ rira rci.eror6 o-uv8e6ep6vo rprn)"6 rotohirrl. Or Be),aop6veg ernopn6q

c ro i6ro r6otoq zrol,rittprrov petdl,l,rov oe o16o11 pr ro ),eur6Xpuoo Trot)

o)"ureq piypt 28'hHC, 30ohCO, 22o NOx. T6rora ouon1pru,ro, 61ouv

11 oto0ep6qro fioo enwptnet q Xpqon rcl.erotrilv ouotqpdtcrrv ra,rol"urcirv.
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. apxrrcd vo npoopoqqOei wc peyd),o Fttpoq rou HC'

. elaxroronoir'1oq rou 8erirepou 1r6vou 06ppavoqg rora?rur<irv 6rot ritore vc erpo<pq0oriv

or HC.

. prylotonoirlorl Ko,r 6roalprloq npoopo<pr1p6vou HC evd) o 8eiitepoq rata)'r5tqg

Oeppaiver endvo.

To o-rioulpo cnoirqos irlo p6vo wroic Bc).Bt6o naperctponrlq p6oo orn ypoppn

e(drproqg. Eto o-riorrlpc npoopogqrrbv napdrapyqg q ernoprrl u6polovov0pdrcov

e).oporonoq0rire pe rq Be)"nonoiqorl tcov orc6l"ou0cov Bqpdtov:

. rpoop6qnon uSpoyovov0pdrcov (nayi6euorl) rcatd, n] 8rdprerc Kpuog wop€ng.

. 0eppatvovrcq enrl,€rcnrcd ro 8eutepo roro),riq endvrrr o,n6 u1v undplouoc Oepporpaoic.

. sKp6qqoq u8poyovov0pdrcrrlv ror o(ei8rrloq p€ np6o0eto o6po,.

Ta otorleic 66er(av 6n pe tr'1v r6roirepq Sorrprl to 61qpa XpqolFoTroiqoe tq totg erat6

u8poyovavgpd,rrov rpoop6grlon TroD nptner vs eivat endvco ano 57Yo Ksi Tl ono6onrc6c'1to

o(ei8coorlg erpogrlpwou u8poyovdv0porca nptnet vc eivcr ndvrii an6 85Yo yw vo 56oet

crzr66oorl p6oc onl oerpd ULEV.

fta tqv cva<popd, ta p6ytoro 6pto erzopnqq yro ro pu0pnop6vc a6pto napodOwrat

orov nivura 8.

flfvoxag 8:'Opra ernopnqg e(dtprorlq (g/mile) oe 50.000 ptlta. [113]

Kuqyopieq a NMHC CO NOx

TLEV
LEV
ULEV

0,12
0,07
0,04

A A
J . +
A A
J ' a
1 7

0,40
0,20
0,20

O rpoopo<pqpsvoq rorq erar6 HC nopouord(er i^uc tdor'1 Tro ro peyuhitepc pey60r1

rpunritv yro vo 8riloer rrg ptrrp6repeg cno8onr6rrlr€q Tlpoop6qnonq. Xrrlpig u1v rprina or

ano8ottr6rqteg npoop6<pqorlg r1rov laporcqprotrrd rcovtd oro 60%. To o-rlorr1po

TrpoopogTlrrbv our6 percitvero,t oe 52o/o pe lrto rp$na 2,54 erar. rat 33Yo p€ pto tprino, 5,1

erat. H mciloq cno8onrc6rrlrag ogei).eror or 6rio tbroirepouq ncpdyovreg. Kat' ap1dq, pt ro,

peycr),6tepa pey60r1 rpunritv, wcr peyol.rlrepo p6pog tou oepiou eldtptotlg nepvd p6otrt ttlg

rprinag rcq,r 6sv pnopei 6tot va npoopogq0ei. Aeutepov, pt ro au(ov6pwo pt6ye0og tpuncbv o
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oDvoi,rK6€ 6ru,06orpog 6yroq npoop6grlorlg prerrilvetor un6 2,18 L(rcapia tprino) oe 2,08 L pe

prra tprinu 2,54 exar,. 
'Evag oqpawrrc6q nopdyovtog eivct vc el.clroronorrlOei q erp6gqol HC

rord, rq 8rdprcero roo ru)6vou npo06ppavorlg ratolutritv. Evro to p6ye0og tpunrirv eile ),tyr1

eni8poorl oro Troooor6 06ppavonq.H p6yrotrl erp6gqol ep<pcvi(etot oe nepinou 105

6eurep6),erta lrripiq tqv rpfnc, rcot ou(dvstar eyrcaiproq p€ ro cu(av6prwo pr6ye0og tpurtirv

oe 180 sec p€ puorprina 2,54 exar. 
'Ooo zreproo6repo pnopeivu, ro,0ooteprloerrl ercp6gqo1,

t6oo rahireprl 0a eiva,r q o(ei6cooq.

To eprgovq anore),.6oporo Trpoopo<pqp6vcov HC (llivcrog 9), ro rorg ersr6 roD

Trpoopoqqpsvou HC nou eivsr roro).unrcd o(er6rrrp6vog Kor or trp6g 6orctpt1g o-uvoryi(ovtot

otov nivcrrc. Tc rorq erar6 aurof roD Trpooporprlp6vou HC nou eivar o(er6r-op6veg au(rloerg

pe ro p6ye0oq rputrcilv ano }Yo Xti.pi; trlv tpfno ot 35%o pe plo tprino 2.54erar. rat 73Yo pe

pra rprino 5,08 erat.. Ie o"upgovio pre ourdg ng trp6g, ro onoteiioporo qg 8orrprlg 8ivouv

0,081 g/mi NMHC Xopig qv tp6no rar percirvovror or nepinou 0,056 g/mi NMHC pe trq

rprineg 1.91,2.54 rcar 5,08 eKor.. Auq n euOr5ypol-rpq 6rop6pgrool Trpoopo<prltrbv er06tet tr1v

o,z66ooq ernoprnr1g NMHC on1 oerpd LEV.
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Ilivaxag 9: flerpapo,trrcd, onotel"6opoto, cvd)"oya ps rnv onq tcov npoopoqnrcilt,I l3]

5.6.2. HAEKTPIKA OEPMAINOMENO IYTTHMA KATAAYTON

O rll"erctptrd 0eppcrv6psvog rcorol"ritrlg pe 8euteperiouoa 6yXuoq o6po ronoOereicor

ouvrlOrog fiprv rov tpro6tr6 ru,ral.unr6 perorporeo roo o,DroKrvrlrou. Tpogo8oreiror pe

peDpa an6 n1v pnotopia roD ouroKrvrltou npl cut6 te0ei oe ).erroupyio,. Ixon6q tou

ouonlpcrog cutof etvCI,t va undpler pro wepyrl rata)"utrrrl enrqdvero Tro vo trreratp6ryet toug

prinouq rcctd n1v rcp6o 6vap(r1 6rov o Baorx6q rcoro),riqg rou op'1trrorog eivar or6pr1

avwepy6g. H Sautepe'uouoo 6yXuoq a6pc eivat onapcirrlq yrari ro aurorcivrlto rcctd trlv

COLI
COL2 COL3 COL

Alt

COL
5

COL6 COLTCOL
8

COL9 COLl
0

APIOMO
t
AOKIMH
t

ME|EOO' TPYIION
IIPO'POOHTQN

BAG
1A

OA>A

DS.
BAG
1A

BA
GlB

%Olei6
(Do'n
Trpoopoq
qpfvou
HC

BAG
2

BAG
J

'YNOE
'H
(rYNO
AIKO
HC)

NM
HC
(g/*
i)

l ) llpciltog
rcoto,),fqg
(fPAMMH
BA>EON)
rav6vo
noooooonnic

1.357 a 0,02
J

a 0,0650,09
8

0,096 0,085

2) flpcirrog rcrah)rr1g rct
Seurepog rccrol.6n19
rccv6vag npooporpqulg

1.400 0,01
7

(( 0,0660,09
2

0,098 0,081

3) Kapriu rpuTro 0,526 6 I% 1.02 0,0000,07 0,094 0,079

4) tpuna 1,91 ercr. 0,581 57% 0,57
5

28.9 0,0410,0550,077 0,058

s) rpbnu2,54 erar. 0 ,651 s2%0,48 35.3 0,0430,06 0,076 0,056

6) rp$na 2,54 eror,., p€ To
8zurepo rcaro),ftq Trou
rweiror 5 erst. nr6 rcowd
npog ro zrpoopogrl14

0,570 58% 0,70
2

t3.7 0,0360,05 0,082 0,069

7) rprSna 5,08 rKu,T. oro
npoopo<pr'1u1 14,4 €Ko,r.
6rop6rprov

0,910 33% 0,14
5

72.7 0,0240,0590,068 0,059
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Kpuo 6vCIp(r1 Doul"eii€r pt nl"orirora piypata rot 6tor 8qproupyotivtcr trreydi,eg ernopndq

u8poyovovOpdrccov rcar povo{er8irov tou avOporco.'Etot o a6poq aur66 eivcn cncpairrlroq yra

rnv p€rorporrl rouq.

An6 nerpopotrrrlg ptetpr'1oerg eler Bpe0et 6tt p6pr vo 6p0er o rpro6tr6q rcrc),6qg oe

Oepporcpaoio l^ertoupyiog ldpq oto o6on1po, aut6 enrruyldvetor peiroorl rclv priacrrv

CO:75oh

}IC:.77o/o

NOx:  74%

5.6.3.  KAYIH BENZINH:

Eivor wa or5orrlpc nou tono0eteircr oto orionlpc efaycrryrlg rou opl;.rorog rccrt

XpnolpoTroreitot yro vo Oeppdver 6oo to 6uvor6v nro yprlyopo rov rsta),uar6 ;.rero,rpon6o

cbote vu rprdoer oe Oepporcpooia l.ertoupyioq.

Anote).ettat ort6 pta rcerpo),r1 rofoqq rot 6va onw0qprorrl. O onapaiqtog o6poq yro

qv rcoriorl <prdvet erei pe pia owl"io. Eivar nol"6 anore).eopatrr6 ra,06tr lr€tpopc,nKa 6yet

ppe0ei 6n gtdvet tov rcctc,l.uarc6 pero,rpon6o oe 0epprorpooia l.ertoupyto.g oe nepinou 15

sec.

Euyrprard ps rov r1),erctptrcd gepprorv6pwo rcotclfrq npooqdper noh5 peyc)"6repc

nood Oepprrrlg wdpyeroq a)"),d Ko,t 7no nol6n)"oro Kor Trro arcprB6 oriorqpra yro rnv

rccrcoreufi rou.

5.7 TYNOI KATAAYTIKON METATPONENN NA MHXANEE DIESEL

Or pqXov6g diesel petctp6nouv q Xqprrrl wdpyero nou nepr).otrrBdvetor otc rco6orpa

orrl p1xovtrrl 6rivopq. Ta ro,6otpa diesel eyl6owor pe nieorl orov r61.w6po prlXavrilv 6nou

cvopuywSer ps rov o6pc Ko,r 6nou epgavi(eror 1 nieo'q. Ta adprc e(drproqg fiou

ano),Idooovtct on6 ?n pnxovn neprdlouv 6rd<popa oootsnrd nou etvcr enrB)"aB4 orqv

ov0prilnrvq uyeio Ko,t oro neprBd),),ov. O rcivarcog l0 oncprOpei rrg Xopol(rrlprotrr6g oerpdg
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fiopoyoTng roD poou(of ro(rrof u),rrori oroDg diesel. Or Xcpq),6r,epscr npeg pnopotiv va

Bpe0oriv otrq v6eg, ru0ap6g prlXavdq diesel, wcb or uyql"6tepeg trpdq eivar lapaKrrlptonKe-c

yro rov ncl"ar6tepo e(on),rop6.

Ilfveixcq 10: Ercnopndg prlXcvtirv diesel [110]

CO .HC DPM NOx iSOz

vppm
, ?

vppm g/m- vppm vppm

5-1,500 20-400 0.1-0.25 .50-2,500 ,10-150

Or aayf6eg oolpatrD[rrrv diesel (DPM), 6nrog rco0opi(eror an6 toug rovovropofq rcot

trg 8raSrrooieg 6erypato)"qyiog, etvcrt 6va olivOero o-rivol"o rou orepsor5 rcr uypori ul.rro6. H

npo6).euor1 qg eivor ov0paro6lo p6pro nou nopdlovro,r orov rcri)"rv6po prllovtirv ratd n1

8idprcero rng KouoTlq. Tc u,p1rrcd, pr6prc dv0poro 8topop<prbvouv ro, peyal.ritepo,

ouoocrrporrirporo Ko1 ouv8ud(ouv pe 6r6gopo dl.l"o, opyovrr6 xor av6pyovo, ouorortrd rqq

e[drproqg diesel.

fwrrd, DPM 8rorpeiror oe tpio Boo'rrcd p6pq:

mepea - 6qpd p6pra dvOpora, ouvtlOcoq yvorord roq arOd),r1,

SOF - paproi u8poyovdvOpareq ftoD rpoopogrbwar Kor TroD oupalrvcirvovro,r oro p6pra

6v0porc, anorul.oripwa 6rsl,ut6 op7avrrc6 p6pog,

. SO4 - pdpoq Oettrcoti dl"c,toq, ew8atcrrpwo 0errr6 o(r1.

H rpoTpanrcq o-r5v0eol DPM 0o e(apn10ei an6 rrlv r8roitepn pl1ovrl Kor roDg 6pouq

tr1g goprirov rcar ra1-uqroq. Tu, "uypd," pr6prc pnopori'r va nepr6louv p61pr 60oh ror p6poug

ubpoyovovgpdrov (SOF), wcir tc "6qpd" p6pra anorel"ofvror o-uvr10rog an6 tov (qp6

dv0porc. To noo6 Oeuxrirv ol"drov o-uo1ed(etcr dpeoa ps ro neprel6pwo Oeiou trov

rouotprrlv diesel. Ta p6pro diesel eivor nol"ri },snra. To o,pprd p6pro dvOpara (ruprlvrov)

61ouv pra 8rdpetpo 0,01 - 0,08 prrcpor5, ev6 I ouooopsupwrl 8rdperpog popiarv eivor orrl

oerpd 0,08 6roq 1 prrpor5. Yr6 aurrlv rq popqn, ro popror6 06pa diesel eivu,t o1e66v ouvol"rrcd,

ovonverlortrro Ko,r ooKsi oq pawrrrl eni6poor'1 uyetag oroDg ov0p<ilnoug.

Or ernopn6g diesel el.6ylowur eire onlv i6ro qv rqyrl rouq, p6oco rou olebiou

prllavdrv Kol rov tpononoqoeov, eite on6 q pet6zenc ene\epyaoia aepiou e(dtprorlg. Or

66o npooeyyioetg aivor orqv npcyponr6rqta oupn)"qporpoarc6g Ko1 arco)"ou0ofvror

raur6lrovu, orrlv 7rpCI,Tponrcq (rrlt1.

o

a
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Yndplouv 66o opd8eq or-roreudtv F€r6zrrlro ene(epyooiaq e(dtproqg diesel: nayi8eg

diesel xcr xatal.titeq diesel.

5.8. NATAEE DIESEL

Ot ap16g uyrervrlg n1q eplcoiog anorrofv q prloq rcDv poplot(ritv ncyi8rrlv (PT) onq

plXav6g rutaoreut1g ttou Xplotponotofvrcr oe 6).eg ug neptoTtq KorooK€ur1q nou eivo,r

rcovtd otrq n6).erg. To ouorqpata nuyi8rov o(ro),oyrl0qKov yto aur6v ro l"6yo rcat p6vo

erceivot nou nup6Xouv ttg ano8otrrc6qreq 6vor ttov 95Yo yw to nohi ),r;nra p6prc 61ouv

)"dper n'1v enioqpr1 otiotcoq. Eurulcbq, or rayi6eq ano8eil0qrov pro e{crpenrd ano8onrrl

p60o5og T1o vo neptopioouv ta Lent6tepo p6pro. Ard<popo o-uon'lpatcr rcar66er(ov wc

troooot6 6rr10r1orig neptoo6repo on6 99o/o yw ta nohi )*;nra p6pro. H o-uyrercptpevrl

avdnru(r1 pnopei nepart6pcrt vo pel"orborl ro Troooor6 6q0r1oqq.

Mra 6teu1g 6orclpr1 topr6olv, ps rqv er6pnnl naf6a nou enrOeoprlOqre, enBepciotoe

to o,notel"6oporo olettrcd p.t ro Xoporctqprorrrd 6ul0no'nq rcurv nolf ).enrcitv popiotv.

Or proptareg noyi8eg ovrtfipoooner.touv rqv rcol.6repr1 6to06orpq reXvo)"o1ia. Or

rucyi8eq nptnet eropdvolq vo Xptlorl.^ronorr10oriv yro vo nepropioouv r1q poplorc6g ernopneq, or

onoieq u,ncrrofvrot alr6 to vripo. Or noyi8eq diesel, nou sivo,r npcitrroto qil"tpa diesel,

e)'fyXouv trg sKtropltfg ctopatr8iov diesel pe quorxri oxozrri va aayr66ryoov ro p6pra. H

oqpawtroteprl np6r)'r1o1 oro o166ro tou ouorrl;.raroq gfitpcov diesel eivor vc avanapaX0ei 11

nayi8c an6 to o'u),).eX0w poprar6 06po ro,td, rp6no a(r6zroro Ko,r orKovoptrcrirq u,no6otrrc6.

M6Xpt tritpa tc Aiitpo diesel il)IotpoTrororivrcr epnoprrcd p6vo oe peprr6g e(er8rreupsveg

e<pcppoydq prllavrilv diesel. Nlnoporiv eniorlg vc tono0errl0orlv 6nro0ev oqv rlnop(r1

tc)"or6tepr1q pqxovtlq. Qq er toftou, eivor rcord,)")"r1),or ylo rTl ypqyopn rot 6ra6e6opsvrl

Be)'tiatoq an6 ttg ercnopn6g. ,4116 qv dzoyrl rqq poprarcrlg neprronrlg diesel, p6vo poprorcrl

ezi6er(r1 teXvol"oyrrbv gi),tporv eivcr to enr0uprlt6 enine8o no),ri Letrtof popiou nayi8euorlq

yto vo entnilet ra rcporDna uyrewrlg epyootog. Ta zrp6nrno ylo ra v6a aurorcirnjta diesel

ouvoiyi(owor ornv err6va 92.
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NPOTYNA EKNOMNHE FIA
DIESEL2OOO

NPOTYNA EKNOMNHE TIA
DIESEL 2OO5

E HC+NO(g/km)

a Co(s/kn)

O No(g/kn)

O PM(g/km)

Erx6va 92: llporvna erropn'qg pfnrov prllovcilv diesel [1 1 l]

Xr5p<porva pr rrlv rcardoto,orl rrlq rdXvrlg ta v6c 7r1o ouornpd np6runu ernoprqg

pnopor5v vo ovroTrorpr0ofv p.6vo otr6 aq rcrd),)"q).eg ouoreu6g per6nerro ene(epyaoiclg

e{drprorlg. Ot nr6 e}.nr5o<p6peg re;vo},oyieq ;rer6nena ene\epyaoicg eivo,r aun1 rr'1 onyprl 11

poprcrcq nayi8a diesel q <pi),rpo (DPF) Kor ro SCR (ercLercrrr1 raro)"orrr1 peicoorl-

teXvo)"oyia nou perrirvet tc o(et6rc tou o(rirrou CfOx) oro lropror(6 d(rrrro Qrl2) rcor to vep6

(HzO).

C)g poprorcdg nayt6eq, r6).eoov trreprx6g.gop6g trq ncyi8eq crOdl.qq n DPF ta onota

eivar ououlpoto, Tro rTlv ene(epyaoia aepioo e(dtproqq pqlovrirv diesel. Eivot

svoopo,ropfvor oro orioqpa cepiou e(drptorlq ro,r nep#1oDv ro 8ro<popenrd <pil.rpapropsvo

u),rrd. Iro 8roydlvto tprlpo uut6v tcov ul"rrcbv 11 crOd),r1 Ko,r or Bcprot u8poyovdv0poreq eivo,r

noyr8eupr6vor. H ouootilpeuon rlq or0d),qg onlv enrrpdvero qil.rpopioparog au(dver rr'1v

cvriO)"qtyq nou cro),ouOeirar un6 pro eirt8eivrlo'r1 rqq ono8onr6rqto,q trrr11ovcitv. H onoBo),r'1

tou nayt8eupdvou poprcrori 06trroroq(or0d),q) etvar enop6vrog anapoin1tq, rccvovrrd, oe 6vo

optopwo 6pro avd0lnVnq nou 8reurcprvi(erar on6 tov KorooKzuoorrl pqlovrbv. Aunl q

6to,6trcaoio rcoLeito,t cvoy6wr1or1. H or0d),q rcaiyera,r (cn6 qv o[ei6coor1) oe 0epporcpooieq

uyq),6tepeq on6 550'C. Aut6 or'lpoivet 6tr or Oepporpaoteg oepiou e(drproqg np6ner vo

ou(r10ouv oe out6 to enine8o nporerp6vou vc apXioer q avoyfwrloq. Or o'rillpoveq pr11ov6g

diesel <p0dvouv oe out6g trg Oeppoxpcoieq p6vo oto nl"rlpeq goprto. Iuvezrritg, oro peprr6

tpoptio, q rcryi8a 0a rc).eioer. fro vs o,nocpfyouv aut6, 61ouv ovonrulOei our6pcreg noyi8eq

c).



l ) )

5.8.I. NEA TEXNOAOfIA IIA|IAQN TQMATIAION

To orlpavttr6repo XopctKrnptonrc6 yvciipropcr auulg trlg reXvol"oyicrg etvcrt pto v6a

otporrlyrrr1 Trou enrtpfner ornv nayi6o, vo. ovano.pu,1oei un6 roDg Suopweiq 6pouq

(0epporpaoio e(oyr,ryr1g < 400" ). To ouoqpo, noyi8cov pe rn ouv8uaotrr6l'q avcyfwrlorl

Lerroupyei 6nruo c, neprypdgerar napardrco :

. plo w6rqto 06ppcrvoqg rcpooopp6(etor dpeoo prnpoord on6 rqv nayi6cl.

' H w6n1ta 06ppavorlg ego8rd(etot yra qv npo06ppovoTl ano \Jr',apxov rlLertprr6

o'riorrl ;ro op1 pdtrov.

. q w6rqtc 06ppovorlg€),iyyerat o116 6va ECU.

. 0epporpaoia aepiou e(dtproqg, ovri0l,qryq Ko,r I ta,Xlu1ro tlqxovrlg eivcr

nupdpetpor e),611ou yro vo cplioer Fnpa-pllpa 11 avcywvqorl (npo06ppovon).

. rupooOr1rq pe 6vav rar5orp.o rorah5rq

. ro 61qpo nep#yet puo, er6rrcr1 6e(cpwr1 yro ro rcariorl-ro tou rarol"6tr1.

Ta oqpavnrc6tepa, cnorel.eopcto auulg qq epyooioq eivo,r:

' ot 6orrp6g olqpdtcov ro,tcr8errcvtiouv 6n 11 zcyi8a oro o-rioqpa Lerroupyei notrr5

tKovoTrolqnrcd, ezrioqq rcdtro e[crpenrd ouotqpofg 6poug (Xapr1],6 a6pro e(6rpror1g

Oepporpooia). H cno8ortr6rqra nayi8cov eivur uryq),6tepr1 ano 90o/o rdrcrr orc6 6l"q

rtl pTllovl nou Lertoupyei ng ouvOr1rceq ovriotorXo o6r1yr1or1q. H ernopnrl ar0d),r1g

6ev eivar cvrXvcrior;rq.

' pto mqDn$ orpoqTtrcrl e)"6y1ou enwptnet to B6)"ao'ro a),),qLeni6pooqq pero(ri tou

rafotpou otov rarolfrn Kol qq 06ptrravor'1q. Me o1 pel.noronoirloq rou o1e6(ou

noyi8ov 6oov o,gopd rr1 0epp6rnro loopponic rcr ercperd)"),euoq rqg 0epir6qrag

orcrrvoBol.tog rng 06ppovoqg q anairqoq Suvaprrlg trlg ev6qtoq 06ppovoqq eivct

Xopqlrl (peyroto 2 kW yra 61r neproo6repo az6 2),sma).

5.9. KATAAYTEZ DIESEL

Or exaopzfg diesel eivo,r 6vo oqpowrr6 06po yro rTlv e'uprona'r'rcr1 ovdzrru(r1

rcatol"utcbv. H ari(qoq not),r1oerov rov outorrvrlrrov diesel 61er nporol.6oer tr1v ar"rloufa

olettrd pe rlq nr0av6g enrntritoetg orriv oyeio on6 ra no),:6 ?rr;nra pr6pro orrg €KTropndg diesel.
'Ol'o to p€ Kvqrnpo vn1(e), o,utorir{ro nou nco}"orivror orqv Eupcitq eyxogio'rovror rriipo pe

roos rcaroh5reg o(ei6roor1g. Meprroi, o}"l.d no)"l"oi, Bop6cov raOqrc6vrorv oplporo
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Xpnolpofiolofv srions roD€ Koto)"freq olet8otorlq. Xcpql"6repq poprcrrcq prd(c xcto.),urrbv

o(ei8crrorlq ;:,typt 50%, npotpyeror an6 fllv Koro,orpogrl tou opycvrror5 p6poug tou popiou,

rcOritg etriorlg rct 6lovtcg olFrovrtKdg perriroer6 rou CO, HC Kol rnq Xaparcnlprotrrcr1q
pupro8rdq diesel. Evtotitoq, o opi0trr6g iropicrrv eivcr otrretdB)"qrog Ko,l ro, (qrrlpara lrou

ouv66ovto,r pe ro ororefuiopcta tcov nol6 Lenrrilv popiolv nopoprevouv errcpepr1.

Anote)"sitat an6 6vav repoprrc6 povo),r0rr6 rarc)"rirq pe PT olg evepy6 euyev6g

p6tal,l,o ylo vo o(et8ritoer to CO, HC rcor ra PM (SOF) uzr6 roug o8rlvo,rouq 6poug. To p6pog

dv0pora tou PM ncpo,prhrer cnp6oB),qto. H v6s 6rc6ooq ps rrlv a)"1"r1)"eni6poor1 Be)droorlg
pero(ri trlq unooqp(qg, trrlv oto0eponotrlrrbv Ko,r. Tcov u?roorqpuctcitv pe n1 o-uorceuaoio,

nolfnprov pet61"1,cov o8rlyqoe otrlv uryr1}"r1 8pooqpr6nlra CO rat HC, qv rcuhireprl

Oepprrcr1 8rdprcero Kol rnv rohitepq owopl Oeiou pre rr1 peicooq NOX l5o/o. Ot rorol"freq

o(ei6arorlg prnopofv vo €qoppoorofv oe 6).eg ng pqlav6q roOrilg ezrioqg Koi rrg 2ysoveq

pqlcv6q pw(ivqg. Mra peioroq HC (p6xpr 75oA), too co (pfxpr 70o/o),roo Noy (p61pr

l5%) xar TPM (p6Xpt 30%) propei vo, eznteul0ei yro to oXrlporc . Ynapyet pro, ywrrq rdorl

otq percop6vrl peto)")"4(roy6veta ),6yro crlg croBo),r1g PAHs Kol lnog Bel"dcooqg qg pupar8rdg

e(dtproqg diesel. Aw pnopei va pcqorponoul0ei cog ywrrc6g rcotal.6rr1q lh0ovcitg vo, eivor o

oxtlpo,trop6g tou N2O rcat o),6eu66v. O olqponop6q tou Oeurori dl"uroq eivot snioqg

6uvar6g, rcard ouvrinerc undpler wu,q np6o0etog oxTlpoaop6q pM oqv uryq).ri 0epporcpooic

)'67c0 tr1g o(eiSrrrorlg SOz KCI,r qg cro0r1K€Dorlg 0errrof d)"croq. IIoIi"rl np6o6oq 61er

oqperco0ei Yto vo rd,vet tov xaralfrq o(et6oro'r1q nepr.oo6tspo cvsKrrr6 oto 0eio (l,ty6tepog

o'Xnpo,r1op6g Oetrrori d)"otoq). H euoroOqoia tcrrv ercnopncitv oplpdtcov yro vo rpoqo6ol.1oer

ttg c)')'oy6q (rurcv6rr1tu,, opr0p6q 8erccelo,viou) percirveror an6 rov rcoro).fr1. H rcarovd).coor1

rcouoipotv Oeolpeiror prKpq.

5.9" l. NOx - EKAEKTIKH KATAAYTIKH MEIOTH

Aunl q reXvo)"oyiu eivat Bcotops\rl orrlv 6yXuon qg oupio,g cog 6rdl"upa ri6o,toq ora

o6pra e(drpnoqg npl un6 tov rato).rirq pr wo Boq0qpdvo crpo<pfoto eypioecov odpog. H

Xptlol trlg oupiaq 0eropeitor enioqg, nporcerpwou vo oTropeul0si to (r1a1pc. To noooot6

eyproecov nptnet vo eL.eyl0ei zpooertrrd yrc vo onoqfTa rnv o),io'0r1or1 oppcoviag 11 rr1

xopqrn perorponr'1 Nox. H oupia owr8pd lr€ ro Noa oro Nz popgrl6, H2orcor coz. o

rcctal.rirrlg eivcr Baoropsvog oro pretcl"),rrd o(ei6ic, 6q),o6r1 VzOs, TiO2 ro1 WO3 rol I

B6).noc1 )"ettoupyorioa o'etpd Oeppoxpcoioq eivor 250-500C. H uyq),r1 trrerorpozq NOx (60 -
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9A%) enwtyld,vetct, nou eivar 11 uyr'1),6repTl oorTl tr1 orrypq Tro ro diesel, /"opiq onoro8rlnote

ovdrcmno oq prlXar.'r1. Aw undpler rcopta nowtrcr1 pnrpc crvral,l"oyrlg NOx/PM, ro onoio

orlpaiver 6n q peiroorl NOa 6ev o8qyei or pno a6lr1or1 ernoptrrlq PM rat to NOy onq

ouval.Laygrcar6q roonpieg NzO eivar Xcprl),6. Ta HDVs 0o o-uppopgro0oriv ils ro

uno8e8erypfvo Euro 4 o:ng ernopn6g NOx. Anarreitor o rp6ogerog e(on)"top66 (arpo<pforo

eyfoerov rqq oupio,g, 6s(opwq, oveproclpag o6pa) rco0cirq entorlg rcr aro'0r1tnpeq Nox n
NH3 TrpoKerp6vou vc Be),notozorq0ei n 6Tfuon rrlg oupiog. H o},toOr1oq opprcoviag eivcr

6uvcrr1, to onoio pnopei va nporol,foa ro rupoBl"qpcro orov rcara),ritr1 o(ei6roor1q. Av rcat

eivor cvertrrc6 to Oeio, ta rcfotpo F€ ro Xoprnl,d enine8o 0eiou nponporSvro,r. H ouoreuaoia

Ko,r ro fcvcy6propo, rtltv rpoB),r1pdtav nptnet vc e(erootoriv, 6e6op6vou 6rt 11 rccr' erdprlor'1

el"dporrl rrav6trlto Ee(opevritv eivat neptnou 40 I rot or p60o6or T1o vo avcyrd,oouv ro

(ovay6propa rqg 8e(opsvnq qg oupiog nptnet vo uroOerr'10oriv. A1"),o perovercrfl;.rurc eivar to

uyql.6 eocoteptrc6 ndycotrra tou 6rol"6porog 66atog (-1lC) Kol ro olerrrcd uyql,6 rc6oroq. Aev

undpler ropia notvrrcrl pnrpc orqv Korovd),cooq rauoiprov.

5.9.2. NOx KATA^YTHI

H peirool NOy snlruyXdvetat XpqolpoTrorrbvro,q roug u8poyovdv0poreg eldrproqq roq

p6oo peiroor1g. Or 6por e(6tpror1g diesel efoprcbvror an6 rov nitro prrllovcirv rcr on6 tov

rcrirl"o nrotoaoiqoqg. O rur),og ntotonoitlong yto to, enrBcard outorivqta diesel o8qyei otrg

0epporpooieg oepiou e(dtprorlg Xaprrll.6rep ec, an6 ereivor fiou spgovi(ovror rcotd q 8rdprcera

qq 6orupr1q qg enttponriq yto rrlv Euprbnrl. Kopio ro,rolonrcrl reXvol.oyto 6ev eivar

6ra06orpr1 Tto vo petriloet to NOy rcdral an6 l50C.Mra nr0ovrl ).6oq eivar vo Xpnorponorq0ei
pro nayi8a NOy Trolr ono0qrerier to NOy 6alq 6rou eivcr 11 Oepporpooio rota),urciiv grdoer

endvrrr ano 200C. Mra wal")"o,rtrrcr1 npoo6yyrorl, ouvrlOcog ratdl"),r17"r'1 yro, rig egoppoydg eivor

vo, napt^tret roog rKovoTrornnrcofg u8poyovdvoporeg ylo rn peirrlorl NOx, Ko,r vo,

XlDlollrofiorl0oriv ot rctclfteg pe roug u8poyovdv0parceg 6uvor6tltoq ano0rlreuoqq HC nou

npoopo<pdtol orTl Xopnll Oepporpcoio 6tov rl TropoyoTrl NOx eivar Xcpr1l,rl rar erpogcbvrcr

otrlv uyr1l"6repr1 0epporpooia 6rav or ernopndg NOx eivor uyq).eq.

H pteirooq zrou pTrop€i vo enrtfl)10ei eivor NOx 5-20%. H ono8otrr6nlrcr qq petcrporqg

NOx ogeil"etot orTl Xopqltl ent).erctr6n'1to r8poyovovOpdrcov. M6vo 5-10% rcDv

u8poyovov0pdrcrov efdtprorlg XpTlolpoTroreitor yro vc perriloer to NOy evd) ro un6)"orno 85-

90Yo eivat o(et6rop6vot. O epn),ounop6g uSpoyovavOpdrccrlv efdrproqq tnpene va Be),nriloer
q preioloq NO;. Xopql"eg 0epporcpooieg rccrolurcilv ovcnniooouv (200-300C), ta uyq),d
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Troooord o1qportopof $ertxoli d),atoq 016 DVnI€g 0epporpooieq Ko,l rnq Dvn)'tl-c

percrrpozl1g NOx oro N2O orrg Xopql€q Oepporpcroieq. Or Korolfrsg u\ynlng Oepporpaoiac

eivor evepyoi endvco an6 350C, 61ouv q <ptoXrl o'to,0ep6qto oe svo uyp6 neptBo)")"ov otqv

D\yntrn Oeptrrorpcota ),6yro rou pdB8ou nou 61er pro uyq)"r1 euoro0rloic S02 ru,r tov uyq)"6

o1nporrop6 0etrrcof d),crog. Ynupyet, pro nrOovq avdyrrl tr.rlv ouv8uooprcilv 8ro<popettrcbv

rotcrl.urcbv vcr xol"ug0ei o)"6ri4pq q oerpd 0epporpooioq e(dtprorlg. Autq nl o'rly[rt'I,

peprrc6q teXvol"oyieg rorol"urritv de- NOx nou eivor 6tcr06orpeg otlpepa prnoporiv vo

anornloouv ra erine8o 0eiou rauoiprrov nporcerpdvou vo oftoqeDl0oriv to SOz rar o uyr1l"6q

oxnporlop6g 0errrori d,)"orog. Or v6eq 8rarunriloerg rcaral.utrilv eivct neptoo6tepo cvertrr6g oe

Oeio rcor nopouotd,(ouv paolrfvo SOz rar SO3 ofil Fr€rc,rpolnl. O oxqporlop6g 0eurori

dl,oroq 6ev eivor wo np6Bl"qpc, ylo tc e).ogprd oXrlpotc ra0qrovtog )'6yro ttq 1opr1l.fg

Ospporcpaoieq e(drproTlg noD epgavi(ovror rord rq 8rdprero, rou rrirl"ou 8orrprlg MVEG.

Ae6opr6vou 6rr or PT rcotu,l"rireq TropoDord(ouv ra),q otc0ep6qto yIpovo1g, pe 6vc enine8o

Oeiou rd,uoipctv 500 mg/kg, or6pq ro,r 500 mg/kg mA eivar enaprcrl yra 6va enrpotrr6

aurorivqto nou elonii(stor pe 6vav r6roro rcro),6q. Euv entnLiov Xpnorpozoreitor pto

nayi6o, NOx rl ror fvaq rcatc).r5qg DVqITlg Oepporpooioq (zeolite), 0a anoger5youv ro

lopq),d enine8c Oeiou rcor 11 uneppol,rrrl onevepyonoiqoq rcstCI,),ur6v. Xpqorponorrirvtaq wu,

PT o rsta).6qg oro oplpoto peyd,)"qq an66oor1q Kq,r o o1tlporlop6q Oeurcou d).otog eivcr

uyr1).69 l,6yo rcov uyq)"rirv Ospporpoorrilv e(drpronq TroD ep<pcvi(ovrcr rccrd rr1 8tdpreto tou

rcrlrcl"ou 6orup4g Tqy"avrbv. Ot rcaru)rtreg uryq2,ri6 ?eptrtorcpuoiac, anarcouv rc yapq)vo erire\o

0siou rouoiparv ),6yo ulg DVI),ng euuroOqoiag roug oro SOz. Aw undpler rcvevac

avrircrunog ornv Korov6),roor1 rcuoipcov. Evroftorg, q aroSorrr6rrltd rouq eivo,t noi,u

porprd ott6 out6v rou 3-way ratc),r5n1 Kor Fro orlpcwrrcr'1 ovaxdl"uryq ornv re1vo),oyio

onotrettor arc6po nporerpfvou vc ps),rtcoOor5v or ouvo)")"cyponr6q toonpieg NOa. Evroftorq,

nporerp6vou za enrBo,trrd surorcivrirc diesel vo, o,vro,TroKpivovror oe np6runo ercnopnrlq 2005,

n avdnrulrl sv6q ono8onrcof de- NOx ratol"ftq eivCI,r cnapatrqroq. H evol")"ortrrr1

rpoo6yyroq, Trou anore).eirar an6 to lopq)"arpo qq ernopnrlq NOx u,n6 avcrcrir),roor1

rcauouepioD Kor q peiooq pe ng ncyideg PM, 0ecripeitor 6uoro)"6tepr1 vc enn61er. O

oxnporlop6g N2O 0o va yiver 6vo ooBap6 (nrnpo oro p6),)"ov Kor vo, eivCI,r 6va v6o rprulpro

Tro vo o(rol"oyrloer nq ano66oerg rorol,urrirv de- NOx ys'vrrd.

Or rcora),freg diesel el"6y1ouv r1S sKnoFndq pe qv npodr0qoq rrrlv Xqprrcrbv ol"l"ay6v

oro ospro e(dtprorig. Eivat or c,norel.eopratrrc6repor npog rlq oeprrir8erg ernopn6g, 611),., rouq

u8poyovdvOpareq Kor ro povo(ei8ro dv0poru. Ot o6yXpovor rcotchire6 diesel eivor eniorlq

6)"o ror neproo6repo onorel."eopo,arcoi orov 6Ley1o rou ;r.oprorof 06potog diesel. Or

' i ,  r )  n f
e :  t l
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Koro)'6rsg diesel 61ouv XpnorpoTrorq0et epnoprrcd, yrc ao),).sg egappoy6q eOvrrcirv o6rbv. Or

o-riyXpovor rornl"urrroi petcrpoxeig onotel"ofvrar uno tya rnlyel,orr6 uz6orpclpc pov6l"r0orv

nou vaivetol pe tov rato),fr4 petd),l"cov opd8cq Leurc6Xpuoou, Trou ouorceud(erar oe 6va

spfiopeupotorctpcbtro avo(ei8attou XdIuBa. H rcurye),con1 6oprl ps no),),orig prrporig

nopd),l"ql'oug 6ra6p6ptoug nopoootd(er trna uyql,q rutclurrrcrl neptopl enogciiv orc o6pra

e(dtprorlg. AeSopwou 6tr ta routd a6pra 6p1ovra,r oe enacprl Fs rov rcatclfrrl, 8rdrpopor

prinor e(dtptorlg petotp6novrcrt ortg oB)"oBeig ouoieg: 6ro(ei6io tou dv0pcKo Kor vep6. O

rctah5rqg o(ei8ctloqq diesel o1e6td(ecc1 yro vo o(er8dloer ro ;,rovolei6ro dv0poKo,, rouq

u8poyovdv0poreg qdong aepiou, Kot ro p6poq SOF tou poprarcof 06patoq diesel oto CO2 rcar

H2o:

CO + Il2Oz-+ COz

HC + Oz -----+ CO2 + 11rg

SOF+Hz+  COz+HzO

H e(dtproq tcov diesel nepr6lst rd rKo,vororqrrrcd, rood o(uy6vou, ono,pcirqra ylo rlg

cvrot6pro cvttbpdoetg. H o"uyrcwrpoon tou 02 otc o6pro eldrpn,:r'1g an6 rq pq1ovn diesel

norrci),let petc(u 3 rcar l7o , ovdl.oya ps ro <poprio pqlovrirv. Or xoporrqpronrdq

o,no8ottr6tlreq perorpofiIq ytCI, ro CO ror HC orov rotolfq diesel 8rrniov 8ivovrar oclv

etrc6vo, 93. Mta e)'d1ro'tr1 Oepporpaoic e(drproqq neptnou 200C eivat onupoirrpq Tro rov

rotol,riq YtCI vo ).ettoupyet. Itrg owrycopsvsg Oepporpaoieg, ot perotpon6g e(oprriiwor an6

ro p6ye0og Ko,r ro o166ro rara),urrilv rcr pnoporiv vc eivar uryq),6repe g ano 90oh.

-.eCarbon Monoxide

-FHydrocarbons

1m 200 300 4m 5m 5m
Temperature, oC

Erx6va 93: Ardypoppo psrorponqg prizrov oe ouvdprqoq

tm

m
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H petotponr'1 tou ocrrpctr8fou diesel eivor pra oqprawrrcl ].erroupyto rou or5ylpovou

rcototrtiq ofei8cr:oqg diesel. O ratol"ftrlg erc06rer pta nohl D\ynln 8pcroqpr6rrlro ornv

ofei8rooq roD opyovrrcor5 p6poug (SOF) torv trropic,:v diesel. H peto,tpozrrl rou SOF pnopei va

g0doer Kor vo, unepBei oe 80%. rtrq xuprl)"6repeg 0epporcpooieq, yro, nopd8erypo 300C, 11

ouvol.rrq petatpozr1 DPM eivsr o-uvq0og pero(ri 30 rar 50o/o. Z:ng DVn},€q 0epporcpcoieg,

efidvo un5 400C,llo ovrlTropoyroyrrq 8to6rru,oio pnopei vo epgovlorsi otov rcotahiq. Eivar

1 o(ei6coot1 tou Srofer8iou 0etou oto rpro(ei8ro Oeiou, to onoio o-uv6ud(er pe ro vep6

8rcpopgrbvovrcq to 0eurc6 o(ri:

SO2 + U202---> SO3 -+ H2S04

'Evag 
o1nporlop6g totv popiov 0ettrof dl.aroq (SO4) epqcvi(eror, crrroto,0pri(owag

to 6ge)"og qq peicooqq SOF. H etr6vo 94 napouord(er rordoroorl Tropo6eiyprorog, 6nou 450C

6(o an6 q pn1ovn Kot orov rotalfrq or ouvol.rrcrig ernopn6g DPM eivar ioeg. Irrlv

npayponrc6rnro n napaycoyrl tr.ov Oeurcbv ul"6rcDv e(o,prdtar fvtovo on6 tr'1v neprcrtrr6rlta

oe Oeio tcov rcsuoipcov raOrirg enior1q rccr az6 q 8rarfnrooq rcral.urrbv. Eivor 5uvo,r6 va

perco0orjv ot eKTropTr6q DPM otc xcforpo pe wov rctol,riq cr6pr1 Kol ong Dvnl€g

Oepporpooieq, un6 tov 6po 6rr lpqotponorofvtcr rcord),),r1),qq 8rarunoloqq rcrc,).irrsq Kor

ro)"r19 nor6rrltcg rcot 1u,pql.of neprelop6vou 0eiou. Ag' et6pou, o ro,tu,I6rr1q o(et8otoqq diesel

Trou XpTloltlonoteitor pt ro uryrl)"d rcofotpto 0etou 0u, ou(r1oer q o-uvol,rrcr1 napcyoryrl DPM

otrq uryr1)"6rspeq 0epporpaoieg. fi out6 or rcro),rlteg diesel yivovror nro 6rs6e6op6vor p6vo

pera ano rlv rluroplrq eroayotyrl rcov lapq],cbv rcauoipcrtv diesel 0siou.

- so4
- soF
- Crybcn

Engne-olt
300'c 4m'c

Cadys

L

c
fi,
E
ra-
c
o'6
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?
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Erx6va 94: Koraluarq perorpoq DPM [110]
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O roto,),r5rqg o(ei8cootlg diesel, ovdioya pe q Sraturroorl rou, pfiopsi enioqg vc

er06oer rcdnora nepropropfvrl Spcorqpr6tnro ?Tpog tr1 peicooq rcov o(erSiorv c(cirtou orr1v

e[drproq diesel. Or peratpon6g NOx noparqporivtar ouvlOrllq p€ 10-20%. H prercrponr1 NOx

er06rer 6va pdyroro ong p6oeq 0epporpooieq neptnou 300C.

Ot pqlovfq diesel Xoparctqpi(ovtcr cn6 rtq o1eurc6 Xopnl€q 0epporcpaoieg uepiou

e(drprorlg.'Orsv ot ptlXovdg diesel L"ertoupyoriv pe 1apql.6 goprio prllcvcov, q 0epporpaoic

rccrraluuirv pnopei vo etvcr Xaprll"6repr1 an6 anarqprhrrl ylo rTlv rccro.Iurrrcr1 perurponrl.

Mro v6o repo)"oyia r<arolurrilv diesel 6Xet nvcnrul0ei yro vo, wroXrrosr rTlv cn56oo'r1

Xopnlnq Oepporcpooiog rou ratahirq o(eibrrlorlq diesel. H teXvo),oyic evoropcrrirver ra ul"rrd

u8poyovcvOpdrrov ncyr8eriovrcrg orov rcatal"rin1 DVqMg Oepporpaotag (zeolites) lroD,

IpnolpoTrorofvror nol6 o-upo. ag nayi8eg u8polovavOpdrrrlv. Or zeolites rcayt8erioDv Kol

onoOr6erioov roug uSpoyovdv0pareg rotd rq 8rdprero rolv nepr6Srov laprq),rig 0epprorcpo,oioq

rrlq e(dtproqq, 6rcrog rcrd rq 8rdprero pr1 ).enoupyiag qq pnxovlq. Kctonrv, orav ouldveror

11 Oepporpcoic, or u8poyovdvOpureg arel"euOepdlvovrol rccr o(er8ritvovror otov roto)"6o1.

A6yco ourof roD pr11ovropor5, o rcctchirrlg er06rer 1opr1)"oug HC cln6 rlg Xopql€q

Oeppoxpooieg. (Errc6vc 95)

Hydrocarbon Conrersior

-o-With HC Trap

..{r- Standard Catalyst

4m 5m
Temperature, oC

Erx6vo 95: Metorporurl u8poyovovOpdrrov orov rcotc)"rirri pe nayi8a HC. [110]

Or noyi8eq HC o1e6rd(ovror Tro vCI, Lertoupyr'1ooDv oroDg ncpo8rrorig 6pouq prqlcvritv.

AeSop6vou 6n q on6Soor'1 Xopq),r1q Oepporpootag ep<pavi(eror p6oro tr'1g trpoop6grlorlg napd

p6oco qg rcctul.uzrrct1g trretatpoalg, or nepto8or xo,ualq 0epporcpaoiag e(drprorlg unartofvtor

Tto rtlv erp6rpqori u8poyovav0pdrcorv Kot rlv ovoysv\.'t1o.rl tou rcata)"6rq. H Lertoupyrr6tqra

(on66oor1) ev6g rcatal.utrrof prerotpozr6a uroBa0pi(erol ps rov 1c6vo yro 66o rcupicog ),6youg:
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H 6q)"qrqpiooq ogei).erar ornv Korooro).nrcr1 6pdoq optoptsvov ototleiclv nou

undplouv ota raforpo 6nolg o tptitotpopoq (P), o p6lupSog (Pb ), to Oeio (S), to payydvro

(Mn), o dv0paroq, rrl., ro, onoio npoopogorSwor rolupd ornv wspyrl ent<pdvero rov euyevrilv

psr6)"1"rllv nporcal.6vrog, oDv ro yp6vo, oqpavnrcq el"dttcoorl rqq ratcr)"utrrd evspyrlq

enrgdvercg ror 6ror peiroorl qg on66oollg rou rctahin'1. O gritogopog (P) nept6letat os

prrp6q noo6qreg orc ruforpa (nepinou 0.002-0.1 mg/l), c)"}"d nopdytrot Kot an6 n1v

xatovdl"rooq rov ),u6rcbv qq pq1,ovlq,6nou pptorcetat oe peyol,ftepeq noo6rrlteq (1 .2 gll).H

op6l"uB6q Peu(r"n nep:r1et p6luB6o (Pb) oe prrp6g noo6qteq (nepinou 1 mg/l), wdr to

rcauoorlprc nepr6louv repinou 20 ppm Oeio un6 popqn SOz. To poyydvro eivat np6o0eto qq

Feu(,vrlg pe oron6 rrlv Bel"rirtlon rCIv ovrlKporrKrilv (anti- knock) r8ronlrrov tr19.

H ).ertoupvic w6q ra,tolutrrof percrpon6o oe uryql,6q Oepporpaoieg nporaLei

ooBaprl unoBdOpron rng an66oor1q tou. Ot uvql€g 0epporcpooieg euvoor5v nlv ouvq(n

(o-uooolpdrroorl) rcov rpuorc)"l"rtcirv trov elywtilv p6ra1")"r.tlv, rccrt 6tor n1v e)"6ttcoon rqg

svrpTtlg entgd.vercq rou rcara,)"6rq. Md,l,rorc suvoeirar Kor pto Kpoporolroilorl tou Rh pe to

Pd. 6nou ro rpdpu nou nporfnrer epqovi(er orlpovnrd percrltr"t6vq 6pootrr6qro, Kol

er),ertrr6rnro ong oletrr6g avrtSpdoerq. @epporpaoieq ).ertoupyio,g peyo,l"rStepeg aIEo 900"C

nporo)"ofv oe prrp6 Xpovrrc6 8rdoqpc ercerapuiveg Koroorpo<p6q otov rcto)"6tq. Aut6-c

dlJ,roore eivor rcr o ),6yog fioD To roral.unrd op1pclro 6w np6net va otoOtrrefouv ndvrrl cn6

[r1pd X6pro rcor ywrrcc eurp].ertc uirrd, yro,ti tnd,plst o rtv8uvog <prottd-c.

H ).ertoupytrcorrltu. trov rccro),unrrilv petotpon6oiv o'uvr1Oi(erot vo, napouord(erol ot

8roypdppara 0epporpooicg wouonq (Light-off temperature). Autd anetrovi(ouv rtlv

petarponrl torv pr5ncov oe ouvdptlon rqg 0epporcpooicq. Ovopd(oupe 6e, Oepporpooia

6vouoqg, qv 0epporcpaotc Trou ovnororlei oe 50oh pewrponrl tou pr5nou. Eivcr npoqav6g 6a

6oo ra)"rirepoq eivot 6vag rato.)"unrc6g peratpon6og, 16oo lopq)"6tepr1 0a etvor 11 nprl trov

0ep;lorpoorritv 6vauorlg fiou enrruylriver. To peyc).r5repo 6r1)"o6t1 np6B)"npo rov ratalutrilv

ar6pr1 rccr orlpepo uivor 11 paops\,rl on66ooq toug rcatd tr1v ercrcivr1oq rou rcw'qr1pc p61pr vc

rptd,oouv oe Oepporpcoic n)"r1poug leiroupyiog (rprio errcivqoq). Xto nprirtc 6rio l"emd qg

).ertoupyiag 11 peirooTl rov ercnepn6pevrov u8poyovovOpdrrov eivar o1e66v pq6wtrr'1, rcor

p6vov 6rov o rorol"ritrlg qtdoer rq 0epproxpaoio trrrv 350-400'C, (erwd,et r'1 o(ei6oor1 touq.

I8roirepa 6vtovo eivar ta np6B)"qpc onq popereq Xritpsq 6nou ot XoFnI€g e(rotepir6g

Oep;rorpooieq rou lerpcirvc pr.eyolcirvouv ro lpovtr6 8rdorqpc tqg npo06plrovorlg ro1)

ratclfrq. Ot enroclpoveg rqg nayr6oproq ouroKnllroBroprlloviog zpoyopor5v orlv
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sqoppoyrl 6ro<p6prov irioerov, 01 onoieq oov npcilto o161o 61ouv rlv auiqoq rqg

0epporpcoiog tou rarc)"r5q rord to 5r6orr1po crur6. Mra an}"r1 oXettrd ),rior1 eivot o

r1).erctprrd 0eppcrv6pev'og provo)"r0trc6q rctolffilq Koroorzucrop6voq cn6 )'snro. petal"2"rrd

gri),},a q ompd),, ro onoia Lerrouploriv oov Oeppawrnl ovriotaoq. Ie nerpa,pctrr6 enire8o

orcarnlOqrcv ylprrl otc 3kW ropog yto rou),dxrorov 25 6eurep6)'.enra perd qv errcivr'1or1 tou

rcrvqclpa ylc vo pzop6oer va au(r1Oei 11 Oepporpaoic rou rotol,6n1 rotd 100'C. 'Etot o

rcarotrr5qg pe npo06ppravorl qtdvsr roDq 300 pa0porig p6oc oe 17 6antep6),eato,, ovti yra 30

6eurep62.enro or Korokbrq yapig npo06,pytovoq, ev6 Kol or prircot nou petprlOqrcav eivct p6l,tg

to 6vo tpiro oe o1€oq pe o,utorig rou rcoruhirn Xopiq npo06ppovori. To o-rloqpu, <poivetat

rrav6 vo ovrcr,TroKpr0ei pre enrrulio ouq onorcloerg, 6Xer 6polg oprop6vo peroverrr'1proto, 6nog

qv uyq},r1 anoftqorl oe ql.ertprrq wdpyera, rrl ypiloq enw)'iov pnaropiag, rrlv a6(1oq tou

pdpouq, evd) 6sv ptopei vu erttpq0ei q oupnspr<popd rou orl 8rdprerc tou p6vou.

Euvoyt(ovta-c o).4 tc napandvo Tl tooppoYl rqg rcotol.utrrrlg teptol"oyiaq anor6).eoe

6vav on6 rouq otaOporiq qq outorcivqorlg, ro0cbq on66er(e 6a pnopei vo utd,piouv ro0opd

ror gr).rrcd rpoq ro neprBd),),ov curorcivqra. H pa(rrcq rouq Tlo,poyr,tyr1 en6tpe\ye orlq etarpieg

vo rouq eie),i(ouv Kor vo perciloouv oro s),dporo ttq nopw6pyer€g Kol to eio.ttiopo,ro, Trou

rouBa)"orioov orrlv opXI rng egappoyrlq touq (uyr'1),r1 rotovdl"oloq, peiororl qg roX'r.rog tou

rtrqrqpc, r.)"n). Iqpspc snorel.ofv pro c(r6nroq Kot onote)..eopcrtrcr'1 l6on rou

rpoB)"r'lpcrog rIq crpoorparprrcrlq prinovoqg roD Trpo€pxerol an6 ro outortl!rc, w6

ncpd)"},q),a enrrp6nouv oroDg rwrlolpeg eooreprrqg rcrio4g vo Ttopopeivouv t1 n)6ov

np6oqoprl enrl"oyq yto rqv l<tvtlon rov o,DroKlvritcrlv.
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KEOAAAIO 6

ENAAAAKTIKOI TPOilOI

6.1. ErZArnrH

To np6B).r1ps rng orpoogorprrqg pr5navorlq o)")"d rcat q 6)").ervn rov uyptilv rcauoipcov

perd cn6 8ercaedeq, eivct rc rripro aiao rirore o dv0pclnog vo KorogDyel oe avo(qqor1

eva)"1"o,ffirrcrbv tp6nrov rcivrlor'1q rov oXrlpdtorv. Or onaruloerq uu(dvouv 6l"o rs,t neptoo6tepo

yta )"qyq p6rprrrv rcctd rrlq prinovoqg rou neprpdl"l.owoq.

Or rupt6repe_c v6e-c i,uoerg nou r1pOov oro TrpooKrlvro rot 6<pepov ta n)."6ov ent0upqtd

anote)"rlopo,tc eivur tc eitlg:

Yypu6pro rat <puorr6 ofpto

H)"ercrporivqoq

YBpr8rrcd, olrlporc

Y8poyovorivrlorl

H)"rard olqpata

Aur6g or n6vre w6trlreq e(erd(ovrar 6te(o6rrd rcapo,rcdtro:

a

a

a

a

o
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6,2. YTPAEPIO KAI QYEIKO AEPIO

Qg wa),)"artrr6 rcafolpo ro uypo6pro eivar 6ra06orpo or peyd)"eq noo6rqtec. Enioq_c,

oe 6tr agopd otrq oq6),.€1€g os oX6oq lrc ro neprBd]"],ov cn6 rrlv ori(qoq qq Xprloqg tou

uypcepiou, 6)"or o-up<pc,lvoriv 6tr np6rertar yrc rlvo rco0cp6 rcr cno6otrrc6 roriotpo. Eivar 6va

npor6v qq r),ooprcnrrlg an6oro€qq rou u,pyo6 nerpe),aiou Kor XopoKrrlpi(eror pe ro ypdppa

L.P.G (LIQUIFIED PETROLEUM GAS). (Err6vo 96)

Erx6va 96: IXrlpanrcq 6tdtc(q ouonltrrcroq pe uypa6pro Ii07]

Me tov 6po uypa6pto ( I LPG oq y),riiooa rrov erErrcbv) ovc<pep6pCI,ors oe 6)"a tc

Dypofiotnpwc u6ptc, rou npo6p1ovrCI,r an6 to netp6),oro. To LPG eiva,t yvotor6 un6 aq

<ptdleq, roD ?Tpoopi(ovtu.t yta otrcrarrl Xpnoq. To LPG roD Xprlorponoteircr oro o,utorcir{ro

eivcr piypc u8poyovcvOpdxiov, rcupirog zrponaviou ro,r poutu.viou. H cva),oyio tou etvur 50%

npondvto rat 50% Boutdvro, oe nieorl 6bar nepinou Kor 0epporpoota 150 C. H rcctcbrepq

0eppoy6voq 6uvu,pr1 eivar I 1.000 kcal neptnou oe o16oq pe ro peyd,),o opr0p6 orcrcvtou nou

61er (ndvco an6 100 orcdvta), yr out6 rat 6w ysewlerat, np6o0eto ra6orpa. Iov rcforpo

0eropeitut u,n6 tc nto ro,Ocpd. Kotd qv rar5oq rou or Bw(rvorcrvqrrlpeg rKTrepTrer roDq

),ty6repoug prinouq.
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H Xpnon rou orqv E)')'664 eivat neproproperq, n).qv 6prog ornv Eup6rq n

uypoeprortrqol eivcr nro 6rcr5e6opsvn. Ernv O)"1"av6icr Kol nlv Ircl"ia to uyporipto eivar s6d)

xor zo),),d p6vra 6robe6op6vo oov sval,l"o,rnr6 xariotpo Tro ro crutorcivlta, rcupirog )"6y<rt q,i

avro,yrovronrcrlq ttpng roD. To autoriuira, Troo rotavol,ritvouv uyporipto, 6sv eivat

Ko,ro,oKzuoop6vo 6to't azr6 trlv apXr1, o},)"d eivor erpo8roop6vo pe erbrxfg eyxctaotdoerg

pstatpon4g, 8ratqpcirvrog rrl 6uvc,t6rqta va nrqOofv rat pe Bw(ivq. Tnv enolq rqg

peyd),4q 6rd6oor1g rou DTporpiou orqv O1"),ov6ia Ko1 rqv lral"ia avcnrul0rlre pic o)'6rc)'qpt1

Broprllcvia ovdl"oytov ouorq pdtcov.

To nio oz11"6 o'6orqpo DTpo€ploKlqorlq aivor aut6 nou tonoOereitat oe autorivllro ps

KoppTrlpordp. Mio Bo),piEa ovotyer r'1 rLeiver rqv ropopl uypoepiou on6 q 8s(apernl npog

6vov e(cepoq, rrou rour6lpovo Lerroupyei Kor oov pu0ptonlg zrieorlg. A6yor rng

nrrlar6rltoq rou oypaepiou 6e perd(eror ovtl"ia rauoipou. Metd qv elo6poon, ro

uypo6pro nepvd on6 6vov wo)"l"drtr1 0eppr6qroq Kol Trpw lrrsl orlv eroclcoyrl ovo,ptyvfetat

pe o6po. To ouorqpa rpo<po8ooioq pw(ivr1g nopop6ver on1 06oq rou ps rn p6vn 8rogopd 6n

q napop1 rnq Bsv(lvrlg pnopei vo 8rcrr6nreror ps pia Bo),Bi6a. H ercrcivqo1 rou levrynpo

ytverar pe BsvErq Kor orq ouv6lera pr pro rcivr1or1 rl.elver q Bc]"Bi6o qg Psvqlqg rut ovoiyet

aurq rou uypoepiou. Ta o-uorqprcro sutof rou rfnou eivor ta nLiov 6ru8e6op6va oe ItCI,),ic

rcar O)"),av6io. Tc npcilra Xlr6vta trlq 6r66oor1q rouq 6pve owrl.qnt6, ert6g o,n6 u1v otrovopia.

6tt to uypofpro r1tav 6vc r8rcitepc ro0op6 rcriorpo. Me qv ol"orcl"rlpcottrrl entrpdqol.

6proq, Tov oDorqpdtrrlv yeraopof Feu(,"nS orouq xn'4tr1peg rov oDroKrvr'1tcov dnpene vo.

e(el"tX0oriv avriotorXo ouotqpora Kor Tro ro uypa6pro. Ta v6o autd ouorrlpoto 61ouv 11611

rdver qv ep<pdvrorl rouq onlv oyopd rar ro anore)"6oporCI, cn6 q Xptlotl touq eivct

ev0cppuvtrrd. Iq lerp6repr'1 neptntolorl 6va oriylpovo orioqpa uypu,eprorcirqoriq

enrruyldver ercnoptn6g pr5norv ovdl"oyeq pe our6q w6q ouyXpovou rcrc)"utrrof cutorcwqtou

Kor ornv ro,l"rlrepr1 (orou 6q),o6r1 61er ouvepyootei rccr rdnorc ouroKltlroBtoprqlavto) r'1

pLeiroorl rov rKfiopficilv orc6;.ro Kor or oriyrcprorl pe ra o"fyXpovo uutorir{to eivor oqpawrrrl.

Ie o6yrcpron pr roug Klnrnpsq vri(e)" ro cnorel6oporo eivor arc6pro, mo 0eopattrd. Iripepc

6riro r6tora ouorqpato eivor tu,7r1o onpovnra. To 6va ryerd(er ro uypo6pro oe o,6pra q6oq ror

ro dl"l"o oe uyprl gdoq (Errc6va 97). Tu ouor'1poro ourd Xpnolponorofv eire ryerccop6 ;.rovorl

oqpreiou eite nol")"ozrl"ori oqpreiou.
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Erx6vcr 97: rriorrlpo \y€r(oopori uypaepiou oe c6pra rcr uyprl gdoq. [107]

To orlorqpo vtKo,opoti tou oypaepiou oe a€prc qrtoq ovopd(ercr MEGI (Multipoint

Electronic Gas Injection) rot ornv oyopd eivar yvroo'r6tepo rog MEGL H Lerroupyio tou

ouonlpratog t)'iyyemt pe r1).ertpovtrc6 unol.oyroq, 6nolq outrrBciver Ko1 ps tc ouonlpcru
geu(tqq. Eret8rl q rieoq tou rauoipoo o'rtl 6e(opwri 6ev eivar ora0eprl (peroBd),).ero1 pr rTlv

e(coteprrq Oepporpaoio) q zieon roD yercc(6prevou rccuoipou e7,6y1erar an6 wa pugpronl

nieoqq.

Ito orioalpa noi)'an)"rilv oqpetov ro uypa6pro ryerd(erar arprprbq ruprv cn6 q
palpi8a erocyrrlyrlg. 'Evo, u,utorcivqto pre o6onlpc MEGI rovovrrcd noipver pnpootd pe ro

o-rioqpa Bw(ivnq Kut orq o'uv61eto yivetar pria no),ri opa),r1 prerdBooq o.n6 ro wc rcariorpro

oto d]"}'o' O o8rlyog propei vc enr}'diet to rcforpo pe wc 6tar6nq orov nivaxo. opydvcrrv.
'O:rolg 11611 eittcpe, ro oforqpra MEGI 61er rwrprrc6 1).ercpovrr6 or5o'qpa eleylou, to onoio
pnopei vu o-uv8ucotei pe rpro6rrc6 ratal"rlrq rar aroOqnlpa utrr, ozr6re Kor r?nruTxdvetcr

pefoloq torv prinov oe enine8a avtiororxa t1 rcor rca]"r5repc cn6 cutd tov ouornudtov
psv(wnq qq i6ra-c reXvo).oyiaq.

Me ototXetopetptro piypa pnoporiv va enrreuX0ofv oqpcwrrcd lapq)"6tepeq ercnopn6g

trrlv tpt6v paorriilv pfncov (CO, HC rcr NO*). H 8raqopd aivar 7no Oeop.onrcr1. ouyrcpivowag

ta onote].ioporo tcov petprlotov ot \yu1pl ercrcivr1o1. Aur6 oupBaiver. 6r6n oe pia t6rora
nepintrr;or1, 6tc,v to rofotiro eivat Bw(irn1, o,norreirc,r epa),outrop6q too piypatog. on6re. pe
Se8opwo 6tt rot o rcu,tc}'rloiq 6ev 61er cvcnru{er arc6pc q gepporpcoia }.ertoupyiug rou,
61oupe rcoror6pugrl ari(qoq rov srczopnrbv. To np6B),qpo our6 eivcr 6vc an6 ro,
orlpavnr6tspo Trou nptnet vu )"u0oriv Tto rq pel"ticoor'1 rou neprBd)"),ovtoq orrq n6),erq. o<pori
to neptoo6repa oDrorivqto rrvofvtcr oe prrcpdq a,nootdoetq pe rpr5o nr.qa1pc. Me ro
uypo,6pro o rrvqrlpog ptropei va )'ettoupyei pe ororxrloperprrc6 piypa un6 q onyprl nou 0c
teOei ot )'ertoupTia oz6re p6ver ro rp6plqpo roD rpriou xaro),rirq oro onoio ol
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ouroKi\troBropqpvieq 61ouv 11611 Stiroat 8rdrpopeq trrioerg. 'Ooo ^yta tqv rcotuvd,),rrlor1. cuti'1

pnopei oe ),itpai 100 X)'p. vu eivcr pe"yoi.r5tepr'1 pe ro Dypo6,pro ol.}"u cv ),6.Boupr uno\yn Lro",q ro

6ra<popenrc6 wepyetarc6 neprel6pevo rtov 6rio rcouoipov Kol rdvoupe tov uno)"oytop6,

rcorc},rlyoups ornv iSra neptnou roravd)"roo1 w6pyeroq.

To 6tr)'o oqpavrtr6 oriorrlpu uTpaepiou re).eurciag ywtdg ryercd(er ro uypa6pto oe

DYp{ gtioq. O ryercoop6g eivcn rco}"}"an},cirv oqpeirrlv. Ener8rl ro uypc6pro ryerd(erar oe uyprl

g6oq, o 67.eyXog n1q ).ettoupyiag tou lctvlrnpo prcopei vc yivetar cn6 rri provd8a e).riy1ou rou

o'uonlpatog rng Bev(ivqg. Aut6 61st oav onot6).eopo vo prl petoBd),).ercn q an66oon roD

nvriulpo. To o-6ot1pa IPI, 6nrrtq ovopd,(erar, anote),€itar an6 pio, avtl,ia oro soorrprrc6 qq

6e{cpw4g rccuoipou, Trou oup7n6(er rcut rcurc}"o<popei ro roforpro, epno8i(ovtdg ro vc

e(atprotei nprv <prdoet orouq sTXDrIpeg. 'Evaq puOprorr'1g nieoqg Sraalpei rqv nieol oro

orioqpa tpogo8ooicq rcatd 5 bar preyol.rSreprl on6 rqv nieo4 rqg 8eiupevrlg rauoiptou. Or

eyyuripec, tono0etofvrot oroug oul"orig erocyroyrlg rcovrd, orrq Bo),pibeg. Aur6 6w eivar

efro)"o oe 6)"4 ta autorcirrrlro,, yr' cut6 ror eivut unupKTn I avdyrc4 o'uvepyaoio.q rov

Ko,ro.oKtuo,otcbv o,utortvrltr.ov, €tor cilore vo etvcr erircotrr1, o(r6nioni rcr onore).€opanrrl 11

tono0euloq t6totcov o'uoqpritov oe 6),a rc cutorivqto. To rccr5orpto Trou re),rrcd 6sv

etodpletc,t orouq rui,iv8pouq entorp6ger oq 6e(opwrl p6ocrt tou puOproul rieorlg. H povd8a

r1).ertpovtrcou el"6y1ou tou o-uott1porog IPI prlorponotei oav o4pa ero66ou ro oqpc nou

ot6lvet 11 povd8c rou o'uorqporog Bw(ivqg oroug eyprrlpeg Bw(ivqg. H pova6rrcr1 d,),7"r1

eioo8og otq povd8a tou IPI eivct 11 nieoq rou uvpoepiou. Ma gdotl aur6g rrg 6rio

napcpfupou-c 11 povd8a e)'ey1ou tou IPI ot6l.ver ttq avriororleg wto).eq e),6y1ou oroug

eyXurrlpeq rou uypaep[ou.

Erx6va 98: Ilqpronrrl 6rdrolq o'uonlporog pe uypo6pro [1C7]



169

O ryexu,op6q yivetar 8roSoprd oe rc60e 6vov u,tr6 roug 4 rul"iv8poug (Errc6vc 98)' 'OIeq

or dl,Leg napdpetpor ).erroupyiag e),l.yyovta,r cn6 rq povd8o e7'6yXou tou ouortllloroq

pev(rqg. Aur6 elaorpo)"i(er rr1v i6ra cn66oor1 rou rcrvr1r(pCI. Kol ercnopnfg oval"oyeq trre outeq,

6rcv to rcaforpo eivor pw(ivr1, or Kovovrx6q ouv0r6eg LertoupYioq, ev6 rat oe aunlv qv

nepircrotorl 6e lrerd(eror epnl"ouaop6g rou trriytrratoq orlv Vu1pi erxivt1ot1, on6re undplouv

rcor e66; rc nl.eoverrrlpata tou ouorqparoq MEGL H enr),oyr1 tou rauoipou yivetor nd)"r on6

rov o64y6.

Me ro o-r5ou'1pro IPI nol")"on),rbv oqpeirov 11 peirooq tov pfncov oe o16o11 pe orlorqpo

psu(,qq MPI 6Xer r'iq e(r19:

CO -20,150 ,HC -45.830 ,NO* -10% xar COz -14'750 .

Kord qv rarioq roD uypoepiou ep<povi(ovrar orlq eKTropz6q rouooeptcov or elrlg punavt6g :

To povo(ei8ro rou d,vOparco C0, or dxcuoror u8poyovdv0porceq HC rcr ta o(ei6tu tou o(rllrou

Nox.

Itrg errcopn6q trrrv rouooepirrlv rov rwqt(prrtv nou roive uypa6pro 6w undplouv

wcitoerg poluBSou, xa06oov or wriroerg out6g zpoori0wtct p6vo orrl Bw(ivr1, yro rrlv af(qoq

rou aprQpof rrrtv ortcvirrlv. To uypo6pro 61er xo)"r1 an6 dnoryq avd<p).e(r1q tou rcauoipou

piyporog (nepinou I l0 orrdvrc).

Iletrrcd pe n1 8qproupyic povo(er8iou rou dvOporca (C0), cut6 eivat nolf )'ryotepo

6tov Xprlorponorctrar yro raforpro uypa6pro u.n' 6n 6tav lprlorponoteirct Bev(ivq, )"6ytrl tou

6rr e(oorpa)"i(etar ralftepq cDFTrrprqopd, opotoywtto rou ptypatog uypaeptou-a6po ano to

piypo Bev(iralg-c6po. fru ro l,6yo o,ur6, orc rauoc6pto undplouv perolp6veg noo6qteg

cxouorrirv u8poyovcv0pdxrov. Ie 6n c<popd, ro o(ei6rc tou a(rbtou (NOx), autd nporctrrcd

eivcr ro i6ra oto uypo6pro Kor r1'l Fsu(i"rl. Xtov nivarco l1 no,porcdtat 8ivovtct w8errcflrd ot

ovcrl.oyieq purcvrdtv orlq neprntcooerq Bev(rvorivqtou, netpel.crrorivrltoo Kot

uypaeproxivqtou oplpcrog. An6 to, nupandvro rpaivetcr 6n to uypoeptorcivqto outorcivqto,

eivcr 6va aurorivqto pe o1enrcd "Ko0opd" rouoo6pta.
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Ilivuxcg 11: fltvorag punovrrbv I I l0]
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BENZINH NETPEAAIO YTPAEPIO

ft' aut6 Ko,t n lloirteia nporb0qoe rnv rqoppop tou otu toii oto Aerovon66ro

Atrtrrlg, 6nou und,plet oopap6 rp6p)"r1pa orpoogCI,lprrc(q pr5navorlg .llp6ner vo, onpslcllOei on

ps rtl Xpt1otponoiqorl rcrtcl"uorcdrv petcrpordrriv oro, autorctr,ltc cvrrppunavrrrcrlq

teXvo)'oytog, percitvovrol oro e),dXtoto ot punuw6q CO, HC rcar NOx. Mia tetora rcaroropia

egdppooe q OPEL oro, "o,DroKir,'qto v6og reXvo),oyiaq", fiou no)"r10r1rcav oav raii. To OPEL

KADETT et.orlxenKs orrlv E)")"d6o to 1988 rar etvor 6vo autorivlro Trou ercn6pzer e(atpenrd

raOopd ra,uoo6pra, eite oav Bw(rvorcivnro (rcoiyowag op67,uB6r1 Fsv(rvn), eira ocv u-

ypoeprorivnro, pt 6uvat6tqta eirr),oyr1g tou w6q 11 rou d),)"ou rcauoipou. Eivat erpoSraop6vo

ps 6vs rcrvr1n1pa 1.3 N (91 orrdvra) Kor ps oriotrlpa yercoopor5 (SINGLE POINT

INJECTION), nou ouvepyd.(eror F€ pu0pr(6pwo tpro6rr6 rcaro,)"frr1, yro rl peiooq rov

ernepz6pwov rccuocspirrtv.

H roravdl,cDon uypospiou nou petprlOqrce rlrcv oe roo8rSvopo )"irpa Bw(ivqq, neptnou,

11 i6rcr ps rqv cvtiotorlq ratavd),roo1 Fev(wng. Ezioqg nptnetvc no6pe 6u ta o,nore),6opc,to

autd 61ouv )'qq0ei ps rI XloTlorporuo[r1o1 ravovtrof raro]"6rr1 yto pw(rvorcivrlra outorirnlro,

<<nol"tropfvou> ratd 2.500 p),t6petpc. Av 1plorpoTrou'10oriv rcaro).rireg neproo6tepo

rcu.td,),),q),or yrc uypa6pro, ro orcoreirlopcrc eivar cr6po rrhlrepo,.
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Me 6),a ra. Tlaponavro o-uorrlpora q Letroupyio rou oDroKrvlrou pe Bev(ir,'r1 6ev

sznlped(erar an6 rqv napouoio tou ouorr'lporoq uypospiou, agori rccptc en6pBaorl 6e yivetct

oro oriotrlpc Pev(lvng. Movo8rrq nr0avrl w6/"r1or1 eivot n peiotorl rou lcitpou ro\/

onooxatrirv l,6yro rrlg 6e{opwqg uypoepiou.

Erct6g an6 ra 66o aopondvco ouoqporo rrou onorel"ofv qv orXpq tou 66potog, orlv

oyopd rurl,ogopor5v 8rdgopa d),),o o'uorllroro Tro oriyXpova aurorivqtcr ta onota nap6louv

oypcrfpro oe a6prc q6oq aprv aa6 tqv aetalo66c tou oootqpatog tpo<po6oofag. Tc

o-uonlparo uurd e).6y1ovrcr an6 q).errpovrr6 uno),oyrotr1 o onoioq pu0pi(er o'uvelcirq tqv

tapopl rou rouoipou yro rnv enireu(r1 tDv e),alrotrov 8uvatrilv ercnotrrndlv pr5nolv,

irccvonordrvroq 6ror ro 6prc rng olpsplvrlq vopo0eoicg.

IIo),),d uzrool6pwri eivot rcr n Xpqon roD uypoeptou coq rauoi;..tou pop6crlv olqpdtcrrv,

tc onoic XprlorpoTrorofvtcr yra 6ro6pop6q p6oo oqv n6),r1. T6rora olqpota eivsr to cortxd

Leogopetu,, ro oTropprppato<p6po, ro 8rdgopo qopqyd rcu,t Bcv 8ravoprrlq, tc o1ol.trcd

kroqopeio rc.),n. Irc neproo6repo on6 autd ro, oplpoto, ov Xplorponorrl0ei uypa6pro, t6re

uur6 0o eivar ro povaSrr6 xa6orp6 roug ( oe ovd0eoq pt ro prrpd enrBarrrd). Aut6

ouirpoiveq yrori ro uypodpro oe currlv rrlv neptnrool ovaKa0rotd to netp6)"oro rcivqoqq,

yeyov6q TroD ouvrTrdyetcr rq lmrorponq rou rrvrln'1pa vd(e]" oe rw'r1u1pc 'Otto (pe o].]"oyq

qg rul.rv6porego),r19 ror peprrcrbv or6po tpqpdtrriv). 'Eror 
n p6q teXvo)"oyio nou pnopei vu

sqoppoorci eivar cuo1 rcrrv o'uoqpdtrriv IPI.

H Xprlorpozroir'1or1 uypoepiou oe ot6)"oug Bop6cov olqpdrcov 6ev eivar rcnvofpyrcr r66a.

An6 to 1963 I etorpia ooardrv Lerrigopeirov r1q Brewlg Xplorporroiqoe to uypu,6pro roq

rcaforpro yro ro Lero<popeic rng $ q p60o6o epnl.ouno;loD rou nerpe)"oiou.

H peiroorl tou rc6orouq Lertoupyio,q, I6yar qg Xoprl),6replq trprlg tou uypaepiou, rcar r'1

peiroor'1 rou rurcvori ev06ppuvav toug cv0prirTroDg rTlq etorpiog vc 8popo)"oyqoouv ro 1976

Lerogopeio, p€ rpoTroTrorqp6vouq rcn1rr1peg, TroD Korovd.),covav pr6vo uypa6pro. O n5prog

),oyoq, TroD roug o6r'1yr1oe oe aurrlv qv on6guoq, rlrov n nlnpng cnouoic rou trrorlpou ro,rrvof

an6 ta rcauoo,6pto. H enrrulia qq Xpqonq rou uypo€piou ra,r q enrrceipaq eioo8oq rou

<puorrof oepiou orlv oTopd rltov ro rtvrltpo yrCI, rlv e(6)"r(q rpoTroTrorTlpwrov rrvrln'lprrlv

vdleL, TroD Korovokirvouv uypadpro r'1 <puorr6 o6pro. 'O)"or o1e66v or prey6)"or KorooKa)oot6q

papfrov oplpdtcov, 6raig 11 MAN, q IVECO, q VOLVO rcor q DAF, 61ouv oqpepo 6torpeg ng

61169 rouq npotd,oeq.

Euyrcpivovrcq pero(ri roug ro rpio roforpo -Bsv(lvq, nerp6)"oro vri(e), rcar uypo6pro-

oe o16or'1 p€ rtg ercnopn6g rrov tprcirv rcupr6tepcov pfzrrrv, q rordra(q 6Xer roq e(r1q:
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rlcr toTtq ptrp6tepeg

netp6iaro.

To n].eov6rrnpa roD uypaepiou 6vcva rou netpe),oiou 6pog, eivar peyo)"ritepo )'6ycrl

tqg caouotog ralv o[er6iov tou Oefoo Ku,t rcov oropatr8iov ar06],,qq ( roruou).

An6 orrcovopucqq nl.eupd,q, r6pa, n Fisrorponrl ev6g entpanrorl curorivrlrou oe

uypaeprorir,'qro rcoori(er nepinou 6oo rcot wo <prqv6 orprcowiotov, l,lpiq va ldvet to

autortvqro rri 6uvar6rqro rotcvdll"ooqq Bw(ivr1g. fta vs eivar oupq6pouocr q petotportl.

np€ner q trFn rou Dypoepiou irou 0c 8tapopgciloer 11 rup6pvqorl vo eivot t6toto, titote 11

an6oBeoq rou r6ctoug vo yivetat to nol.ri oe 20.000 lilr6pietpo'

H trprl w6q ).ero<popeiou, Trou Koro,val.tbver uypa6pro, etvar 10% preya)"ritepr1 ano

a,un1v ev6g rerpeiaroriu'1tou. Av tonoOetrlOei oto netpe),atorir.'nto xdnota noyi8o ot0d)"qg,

r6re or np6q ruputvovrsr oru i6ro enine6u,. Ot anotrloetg or-rvtrlpqorlq eivat nepinou or i6req.

H rorcvd)"oon Dypoepiou oe oX6or1 pe to netp6truto oe npcy;.rctrrd ).itpc ava 100 Km eivot

70-80% peyu,),r1tepr1, w6 or o16o11 pe rq Bw(ivr1 eivar rord 50-70%o peyulatreprl. Avd)'oya

rar orc6po neptoo6repo zno Xopn).ri np6ner vo eivst q rtpn rou DTpospiou yto vo, undp(er

rivqrpo yro rtl 6rd6oor1 qg 1pt1ot19 tou.

Avdpreoo oro uypa6plo Kor to rpuorr6 adpro ot et8troi 8eiXvouv vo Trporlporiv yra trq

petc<pop6q to uypadpro, 6ncoq ylo rrq propr11cvrrc6q rcr otrcrorc6q egcppoydg npottporiv to

guotrc6 o6pro.

To quorr6 o6pio npinet vo a,noOqxeferar un6 nieoq 200 bar ota oplpora. H deorl

ourrl anartei rrlv 6nap(q 6e(opwrbv pe lovrpd totXcir;.rato, ot onoieg nptnet va rl1ouv peyd}'q

lcoprprrc6rqro yro tr1v e(aoqdlror1 rrovonoulnrflg aurovopiag. Aut6 on6 p6vo tou onorLeiet

Erx6va 99: Arr).ei6a oveqo8tooporl [107]
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rn Xp1oq guotKot orpiou oro prKpd snporlKd. Enq Bopr6q egoppoy6c rcut er8rrotspo oro

).ecrigopeicr to Fdpoq tcov 8e(aprwrilv qtdvtl ro, 1.000 rcr1"6. Ot 5e(opev6q np6net va

rono0srolivror Tro )"6youq o.ogoLeiog otq orenq ( ener8rl to <puotrc6 o6pro eivar e},a<ppritepo

on6 rov odpa), on6te d0etCI,r rar 06po evioXuorlg uig 6opr1g rtlg l(orool(eur1q rou Lecogopeiou.

To ouvo)"rr6 rc6otog sivar rard 30-40% cu(qpwo.

A6yco rrlg Dvntrrlg nteoqq anoOqrzuolq ?ou tpuorrcor5 oeptou ctrcrrorlvror 6-8 cbpeg yrc

tov ovetpobroop6 w6q oplparog lrs rar5otpo,. O 1r6vog out6g pnopei vc n6oer oe preptrd

Lenra qg drpcg, a)")"d ro r6otoq rqq eyrco,tdoroonq uvq)tnq nieorlq aveBd(er to rc6o'roq ev6q

n),r1pcrlq eforl"rop6vou aprc(oorsoiou oto 6rz)"&o10 rou rc6orouq, o,v oq rco,forpo enr).ey6rav

ro ulpofpro.

Avd0etc ro uypadpro pnopei vo XptlolponorqOei Kor oro, enrBotrrcd ourorirqrc, 11

rono06rqol rov 8elopwrirv pnopel vo yiver rdrco an6 to 6dns6o rrov Bap6rov oXr'1pdrrov, 6w

unoplouv Treploptof^roi yto ro 1p6vo ove<po8rcoprof rcar ro r6oroq en6v6uoqq yro, vc yiver

ouotr1ponrcr1 Xpnoq rou eivcr oqpcwrr6 prrcp6repo.

'Ooo el,rcuortr6 rccr vc eivct to uypa6pro org eva),),crnr6 roforpro, 6w norier va eivct

ntr1nrc6 rcCI.r noi,f eii<pi.ercro. Or. npaypa,trrcoi, 6porq, rciv8uvot an6 aur6 6sv eivar peyol.rirepor

o,n6 o,utotlq onorou8qnote dl")"ou rouoipou, gtdvet vo ),o1rpdvovrol ro. cvuyrco,ia p6tpc

oogo)."eioq.

Or r)"erotoi ltilpor ord0;.ieuor1g xptnu va 6Xouv rcovrd oto 6dre66 roug avrXveurfg

6roppor'19, ezrerbq to uypc6pto eivar pcrpritepo cn6 rov cr6po. xar oe pia nrOavr1 8rapporl yepi(er

evCI,v rl"etor6 lritpo azr6 rdrco Trpoq ro ndvro. fro rov i6ro )"6yo o <pionop6g t6rorr,tv lcitpcov

nptnet vc etvot tono0etqpwoq 6oo to 6uvar6v nro ryrl),d ro.t p6oa or oepoorsyeiq Oa)dpoug

yto vCI, petcirvetat o riv8uvoq avdp)"e(qg. Eniorlg rpooopl npfnet va 8ivetar orov e(ceprotrr6

r6rorov ltilprrlv. O ave<po6rcop6g rclv nporrlpicov u,n6 Butrog6pa np6ner vo, yivetu,r oe oqpeio

ofiopo,Kpuop6vo u,r6 ro 6p6po rar ao'qo,)"6q. Or aw).ieq rou npaqpiou nptner va 61ouv

5rar6nn1, nou npdner va eivur ouvelcirq noqp6vog rcord rov o,vego6raop6 ev6g aurorwrlrou.
'Etot 6e 0o ptopei vo oTtopoKpuv0ei o Xerproqg touq. Enionq 0o nptner to ot6pro rou

oro),r1va tpogo8ooiog vo eivor 6ror rccrcorceuoop6vo, roore vo pqv Koroorpeqrror, o,v rcdnorog

o6qy6g griyer ogqpqptsvos Xrr,pig vo o7roo-uv66oer ro orrll"r1vo,, o6re vu enwptner 6rappor'1

uypoepiou oe tdtorc neptmroorl. To npotrlpw npfnet va, ondlouv tou),dporov 20 ptrpo an6

Broprllcvrrcd rcripra rcor 40-80 pr6rpa ( ovd)"oyo ps rn Xop1nrc6npa trrlv 8e(opevrilv rouq) an6

aq neprol6q rcctorriag.

Etc curorivqta ot 8ratd(erg oogc).eiag eivor aut6q rou XlDlorpronorofvrcr e6cb ror

1p6vra. Ifoqpa aut6patou yepiopotog zrou 6rorc6nr$ rqv rpopo6ooic,, 6tc,v r'1 8elopevrl

i  ! ,  r . r . " l J f V
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grdoer ro 80oA qg n),np6rnrdq rng. rfotrlpo 8rorozqg qg ncpop]g rauoipou p6)"rq oprloer o

rcwqu1pcg. Aeircr'1q otdOpqg uypoepiou orov nivoro opydvcov. Bcri,pi8a erc6votorlg yrc

cnoguyrl 6rpn(nS oe nepinraol TroD yro onolov8r1nore ),67o au(r1Oei nol.6 ri eiotteprr4

0eppiorpooia.

To uypo6pro l"otrc6v eivar e6rb, <ptqv6, 6peoo XplorpoTrorrlorpo rar 6ro06orFo or

drp0oveg noo6rrlteg. Me q voprponoiqol 6orol ro0uotepqp6vo, rcor ovo,TKoorlKd o7g6 qv

supcrlno'irrl svoorl rqg Xplloqq tou, eivo,r 06pa 6rrcr1g pcg ozr6<pcolg, ov 0a ercpera),)euroripe

rnv suKorpia nou pog Trpoog6per va pe)"ncilooupe ro neprpdl"l.ov.

6.3, HAEKTPOKINHEH

Ert6q an6 q Xpnol roo uypospiou yio rq KorooKeuq w6g olqparoq prl$evrrdrv

pfnarv pog 6plerar oro puo}.6 pog 11 q).extpoxivqoq.'oproq q r66a rrlq ri).ercporcivqoqq 6w

eivct rcloupylo ogori tu autorciwlto nprirro rrvrlOrlrov on6 r1),ercporcrqr(peq rccr opy6repa

cn6 Klvqtrlpeg soorsprrcrlg rouorlq, or otroior rel"rrcd rcar enrrpdTnoov. Asv eivat rcrvoripyra

rcot 11 r66a rqg dvrtKotdotoorlg tou rcrvqulpo eoorsprrcrlq rcariorl q afio rov r1),ercpornqqpc

rcd,to an6 tqv nieorl tqq onctqoqq ylo rogop6repo reprp6),),ov. Ie aprer6q pd)"rotc

neprnr6oerq, q ovrtKotdotcol aurrl 6ywe pe entru1io. 'OFalg 
cut6 a<popd opropdveq p6vo

rctqyopieg oppdtcov yto 6vcrv rcupirog ),6yo: u1 6uoro)"ia sieripeoqg rrnTng nou ga nupeiyt

Tlv cTrotroDpsvq r1)'ertprrrl w6pyetc, Sivovrag tKo,vorornrrrcq ourovopic oro r1Lercporcir,"qro

6Xnpa Xapiq nopd)").r1),c vo nepropi(el rqv eue)"r(io rou.

Pipovtoq ptd patrd ornv roptio tou ql.errprrof aurorcrvrlrou Bl,dnoupe 61 or

npoondOeteg rov entotqp6votv o8rlyrloav otrl 6ro,p6pgoon Srio poorrcd r6nrov qLerrprrritv

autorcrvtltcrlv. To rca0out,6 q).errptrd tc onoio, rrvo6vrcr p6vo an6 ql,errporwqrnp€q, Ko,t ru,

uBptbtrd tu oruoic 6ra06touv ert6q an6 tov q}errporcw'qtnpo, xor rrvrlnlpo eoorreprrcrlq

roriorlq.

To rc6pro np6B)"qpa zou 6Xouv vu efirlfooDv or eznotrlpoveq trre 6e6opfvo ro 6rr

undpxouv or ratd)'),1)"ot yra qv rcir.qor1 ev6g opparog r1).errponvqalprg, rcllv onoicrlv
pd)"toto to nLeoverctrlpotc roug 6<pepov ornv enrrccrp6u1rc, eivc,r vcr Bporiv pia rqyn

w6pyerog ylo vo tpogo8otr1ooDv rous rcnqtrlpeg ourorig. H l.riorl rou wa6prou 6rrniou

1).ertpotp6prov o'uptrrdtcrtv, pnopei va eivar rccl,r1 yro ".:o. tp6Lei, TroD erte),o6v zo),ri

ouyrexptpevc 6popol6yra, c1'),6 eivat napdl"oyo wc ovdl"oyo 6ircruo Kor yro 6l,o ra un6),orrco

outorcirrrlta nou rurc].o<poporiv oroug 6p6poug. Orire B6Boro 1 ),rioq w6g un6yerou $rrniou
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CI,fi6 ,qvio TroD 0o rpoqo8orotoov ra RPEV (oXrlpara nou naipvouv w6pyercl ano to 5p6pio)

etvar peocr oto n),oioro rou egrrcori. 'Ooo ytc rtq wspyerar6q rory6).e,q, ov Kot oe Stdgopeq

popq6g toug 61ouv xprlolForoul0ei oe unoBpripa, 6w <poiverot vo ;,rnoporiv oto dpeoo

p6)").ov vs cnoreldooDv rI lr5or1 oro np6p),qpo. frad 61oov B6Bctu trrey6)"q evepyeto,rcrl

rnrrv6rqto, peyd,l.q 8idprerc (rong, al.)"d 61ouv tcur6l:ova rcot uryrl)"6 rc6otog rct entrciv8uveg

eivur, routrdltotov cut6g TroD Xpqolponorofv u6poy6vo.

H rcro np6ogopq l6otl, p61pr ottlpqg toul"dXrorov, oro ap6p)'r1po qq svepyo86qoqg

rcov qLerrprrccitv oXrlpdrolv, 16o0 l"6yo n1g oupBo,trr6qroq qg teXvo)"oyioq ftou cnctreitot

ylo rnv rccruoreur1 roug, 6oo ro,r l6yro qg €urcrvnoiaq nou npoo6i6ouv orc olqpo,ro lrou

rpo<po8ororiv, eivcr or ouooopeur6g. Aw etvar ruloio to 6rr n ouvtpurrrrrl n).eroyqgia tcov

ql"errprrdlv aurorrvrltrov TroD rcard, xorporig no.pouord(ouv ot KotooKsDoot6g lpqorponoror5v

oDooopeDr6q, orlre eivat uneppol"rl 6n on6 rqv e(6)"th trov te).a)roirov e(aptdtat oe

rc0opronx6 po0p6 rot r'1 rupl rorv qLerrporivntov op'1pdtrov. Asv etvat oneppo),r1 entoqq

Troq ro yeyov6q 6rt ta ouroxivrys nou BL^6noDpe oroDg Sp6pouq eivot Bw(rvorcivqto t1

netpel.ororctvrltcl rcar 6p q).ercrporivrircr, o<pei).etcr rcatd rripro l"6yo oto 6tr or ouoocopeot6g

6w 61ouv <prdoer orc6pc oro o,7torro6;rwo otd8ro el6),r(qg nou 0a 6rave to r1).ertporcivqtc

rrccvd, vo ovroTovtotoriv ro ou;-ipoard oplparo. Ot r6r6tr'1teg nou np6net vu 61ouv ot

ouoorrlptur6g eivcr:

O rEovrrc6c oDoorDp€orng 0a nptnet rcct' cpplv vc eivct aprcstd toXup6g, ytCI, vo.

rcaptyet rrlv oTlotroupsvrl Tto rqv enttdluvoq- tou o1r'lpcrtoq topl, Xopig va eivat cpretd

Fapfg, vo 61er 6qla6n uryril"o l.oyo ropiog-Bdpouq, Kot vo ptopet vc aro0qrczuer peyd)"q

noo6rqro w6pyetaq, q onoia vc enopxei ylo vo rrvrloer to 6ptrra yra ooo to 6uvut6

neproo6repo 1t),r6perpc, vo 6Xer 6n)"a6n preydl,rl wepyerorcrl rnirv6qtu. Ot yvrootoi oe 6l"oug

rorvoi oDooopsor6q Mo),riB6ou-O(6oq nou ronoOetofvtcr or'1pepc oe 61.o, tc outorivr'1to 6ev

rrovonorotv rK TropoTrdvco cncrulosrg. ft ' cur6 rot lretd,ortlKt vo avonrulOei 11 6peuva yrc

rrlv Koroorceur1 v6rov nincov 11 onoia pdl"roto d,ppoe vq ono6i6er ropnorig. 
'Etot 

orlpepa

undplouv 6rdrpopor alnor an6 roug onoiouq 6pog roveiq 6ev 61et <ptdoer oe rceivo to oqpeio

e(e)"rlr1g Trou vo pnopei vc ol.}"d(et rn popqn tou or5llpovoD ouroKlrltou.

Or ouoorrlpeur6g Mohip6ou-O(6og Tcporlyl-ls'vou rfnou pe r1)"errpohirrl oe oteped

popqq, 61ouv peyohitepr'1 evepyerarcq rnrrv6nlro on6 roug rcowotig, 6w 1per6(ovtcr

o-uvnlpr'1or1 Ko,r ,rpooq6pouv lKovoTrornnrcq ourovopia pc petarrvqoerg p6oc orrlv n6)"q.

Entnl.rlov 6w und,pler o riv8uvog drpn(ng nou unrlple oroug rcoworlq auoorrlpeut6g

Mo).6p6ou rord rTlv enavo<p6prioq roDg l,6yo rTlg 8rlptoupytaq piypotoq o(uy6vou-

u8poy6vou. T6rorou ninou o-DooCIpsDr6q pqorponorei ro LA301 nou 61et Srcte0et otrlv
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oyopd rou nog Avr(e)"eg, ro ELECTRO-CLIO, ta PEUGEOT 106 rcor CITROEN SAXO rr1:

PSA nou XpnolpoTrorofvrct ozt6 tr1 fo),),rrr'1 enrXeiprlorl qi"ertpropof rct diie-c etctpie-: orrl

fc)"),ta Kol ro B6lyro, r.a.

Or ouooopeut6g Norptou-Oeiou 61ouv nol),o,n),doro wtpTslorq nuxv6qto an6 toug

ouooroptrtr6g MohiB8ou ol.l"d 61ouv uryrl)"6 r6otog Ko,l ro oopop6 perov6rctr1pa, 6n q

0epporpooia ).ewoupyioq roug eivat nol6 DVnItl ro.r np6net vo 8rarqpeitat oe yr1)"d enine8a

ar6pra rar 6rov to 61qpc etvor orapcrrqp6vo, ysyov6g rolr oTrolrei n1v rincrpll t6oo

o-uorrlparog 06ppavorlq 6oo rai Oeppop6vroorlg. T6torouq oDooopsurdq Xpqoiponotei to E-l

rqg BMW.

A),1,or r6nor Guooopmrrbv eivo,r or Nrrcel"iou-Ir8r1pou pe wtpy€torcr1 rurv6qra 30o/o

peyal.rirepq on6 cutr1 rov oDoocopeutrilv MotrriB8ou, or Yeu8opyupou-A6po or onotot

npoog6pouv oprcetd, peyd),q autovoprto (200-300 /,p.) o},l"d 61ouv ptKp1 8rdprcera (cor1q, or

),rOiou ul.oupwtou-Oeror51ou otSqpou pr oDrovopio 300 1}"p. a)")d pe peydl,r1 Oepporpooic

).erroupyiag, or Nrre),iou-Kc6pioD roDg ono[oug Xptlolponotei to Totrco qg VW, r.d. llp6ner

or6pa vc yiver cva<popd oroDg 6Dooopsor6q ),r0iou-o6po or onoior 61ouv q peya)'r5tepr1

evepysrarcq rrurcv6r1to c,zr6 6)"oug rouq Tvoororig runoug ouooopsorritv ror npoo<p6pouv rcatd,

ouv6nero q pelol"rirspq oDrovopia, o)"},d 61ouv to petov6rqpo vo Fqv €Trovogopti(owat.

fro, vo rfiovCI,Xlolorponoul0oriv crpcipeira,r to ov0panr6 ),i0to nou 8rlproupyeitot rotd n1

).erroupyto roDg Kot tozoOeteitar v6o 1"i0to.

To npcilro eprorqpa nou np6ner vo, oTrovtrl0et eivo.r av undpxtl n 8uvcrt6rqtcr

<e(q).errpropori> Tou ouroKrvrltou, Fre rnv 6woro rou o,v rct ratd n6oov ot r1).ertptrcoi

nvr'p1peq eivar rata),),1),or yto rlv l<rvqoq rov ouroKlrltcov, Xopiq vc e(etd(oupe ro

np6B),qpo qq (rpogo6ooioq> trov rlqnlpcr:v aurrirv. Yrdplouv ndpa no)").d ropc8eiypata

,rou Frroporipe va ovoq6poupr, yro v' cno8ei(ouFrs ro 6tr ot r1)ercprroi rwrlulpeg 61r p6vo

eivo,r rcord)"),4),or yto rnv Ktvnoq rd0e ei8ouq oplpcroq, o)"},d oe nol"i,^69 zreprntrboetg eivot

raru,)").r11"6repor on6 rouq rrvrprlpeq sooreprrr'1q rcarioqq, ),6yro too 6tt 61ouv 6ro0riorpo to

p6ytoro rqg ponng roug on6 t1 orryprl nou 0a taOofv oe ).ertoupyto 6q)"46q 4n6... pl6sv

otpo<p6q.

llopotr1peiror 6r1),cr6q 6n n6po cn6 ro 7r€rpopatrrcd q)"ercptrd, autoriultc zou

napouord(ovror orlq 6re0vetg er06oeig curorcwqrou, or r1).,errprrcoi rlqu1peq

XpTlorpoTroio6vtcr s6d) rar ndpo no}")"d 1r6vra Tro vo rcworiv 6rd<popa op'1poto. To 6tr ta

autoxil'rlru nou Bl,6noupe vo rcur)"o<poporiv orouq Sp6poug 6w eivat 1)"ercprrd, 6ev ogei).etat

oe rcd,nors ooBapd perovercnlporo rov rll.ercporrvrlnlpolv, ol^)d, 6ncog einap€ Kot 7lp1v, oro
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6fl 6sv 61er Bpe0ei p6pr orlpepo rdnora nr1yr1 ev6py€1oq Trou va npoocp6pet ourovopia nou vc

rcupcivetot oto i6tcr nepinou e?Tine6c pe crurr'1v trrlv o-uppanrc6v aurorrvrlrov.

O rpdlto6 ru,t rupr6repog )"6yoq nou rcataBd,]"),ovtar npoond,0ersq vo ovnKctcota0ofv

or rrvqrr'1peg eooreplrqg rcrloqqafio qLertprrorlq eivcr ro 6n o r1).ercrprrc6g rn'r1r4pcg 6et,

punoiver to zeprpd),l"ov, nou eivcr rccr o o161o9 o1"6rc),qpqq qq o-u(rltnolg rqv onoio

rdvoupe. Eivcr B6Barc yeyov6g, 6rr q r1).errprrcr1 w6plera nou fvag q2"erctponrn1qpaq

rcatavcrl"drvet npotpyetot orlg neproo6tepeg neptnraoerg on6 qy6g nou punotvouv to

neptBdl"),ov. EnrnLfov 6e6opaqg rqq andr),erog w6plerag rcurd rn F€rogopd crurqg, ev661erar

o ouvo),u<6q Ba0p6g an66ooqg vc eivct pucp6repog cn6 q Xpno'r1 prqXovcitv eootreprrlg

rcu,rioqg, 6n)'o8n yto rq ).ertoupyia 6)"rov rrrrv oplpdrrov vo Xpero(6poorr preya),rirepeq

noo6tqreq uyprbv rauoipcov an6 6rr av oOpoiooup€ ro roforpc nov ysew(ovror 6),cr ra

autorcirqto, peprovropeva.'Etot o o"uvol,tr6g 6yrog tcov prSnov eivcr cu(r1pwog, urdpler 6prro_c

to zrLcov6rtqpa 6n autoi ertr6ovtst prorprd aftoro. aotrrd rc6vrpa,6nore cno<pefyoul^r€ nq

yvr.oot6q ouveneteq 116 orpoo<pctprrcr'1q puTrovorlg tov n6).ecov. Ta npoB),r'1pctc 6trrotg qq

66wnq Fpof"ns Kol ToD ga,ivop6vou tou 0epporcrlniou crvcpfvetnr vo, wroOofv, cqori 11

cu(qpwr1 8pootrlproajro rov ota0pdrv rapcyroyr'1q w6pyerac 0a 61et rrlg onor6Leopo rnv

uu(qpev1 ernopnrl COz Kc,t SOz. Autd 6pcog eivct uno0enrcd Kol orov cycirvo ylo rqv

8rlptoupyia nto rcaOapoti cottrori neprp6),l.ovtog ro q).erctprrcd oplprcta eivar ioco_c 11

rca)"r5tepr1 Oeroprlttrd ),r.roq. Ot rlLercprroi nr,'r1a1peg 6pot_c ercr6-c azo <rca0apot> eivar rco.r

nparcnrd c06pupot. Kdvouv rd,noro 06puBo o onoiog 6prrlg oe rcrprd nepinrrooq 6ev pzopei

va otyrpt0ei pe to 06puBo nou rdvouv or pnxov6q eororeptrcrlq rcruolq, o onoiog rapa ro

p6tpc nou no.ipvouv ot Ko,ro,oreua,otdq yro rov neproprop6 rou, Tropopl€r o€ uryql"d e:rine6a

rdvovtaq orcotrra ftto 6riorco)'r1 rTl (cort rov rcoroircorv rov r6)."ecov. Enrn).iov or

rlLercporwlrlpeg Ew Srlptoupyofv rpoEooporig, aqori eivclr <(uyrop6vor>>, 6w undplouv

6Ilobn o' c,utotq (ouyrerprpr6vo oto 6pop6o) avopor6popqCI, Korov€prlpwsg pd(eg or onoie(

va 8qptoupyorlv rotd qv neprotpo<pr1 roug guy6rcsvrpsg, pq e(roopponrlp6veg xolpig t1v

npooOr1rcq avti-Bapotv, 8uvdlterg. trta n),eoverrqpa,ra rrrlv r'1).ercrporwqnlprov np6net vc

npoo06ooup€ rtg oXertrcd petoip6veq ancruloeig o-uwrlpqorig, or onoieq B6Bou e(uprrilvtar rcr

crn6 to ei6oq tou nvrlrrlpo. Ot aorlyXpovor Krlnlrr1peg yra napd8erypa o,zo,rtofv eldlrorec

epycoieg ouvrrlpqoqg, sv6 ot o'uve1orlg peiipcrroq rcd,zrrrlq ou(qpweq. H r1).ercporcivr1oq eivor

e66 rat xctp6 npoypunr6fllrCI, Tro oprop6veg rcarrlyopieg o1q;rdtrov.

Ta ri).erctprrd outorir.ltc onote).ofv rov n6),o 61"(qg rov er0€oecirv outorwrlarrv,

orlpcto8otor5v tqv e(6)"r(r1 rrlg teXvo),oyiog, a),},d pr6).rq opqoouv rc Aciltc trig orr1r.'r1,c

ozoor5povror (ovd oro spyoornpra rov erarprritv.
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'Eva arc6prq ooBap6 zp6Bl.rlpa eivo,r ro np6Bl.rlpc qg unobopqg. Mro svvotc, trpxsrd.

TsvrKn q onoic 5w neprl,cprBdver p6vo roug oro0poriq g6pnoqg, oi"}"d rcat filv otritoKn

q6paoq rrov pnctoprrirv rai ywrrc6rrpo rnv teXvo)"oyia unoonlpr[qq rov r1]erctprrcbv

outoxrvrlrorv. Kar ev6 ro olpsprvd nporlpra sivat ro anot6leopCI, rqg el6)'t(qg tcov

teleutaiotv 90 Xpovrrlv, ro,. ((7rpo,rrlpto q),ercprrcof> tou p6),).owog 0o nptner ouotu.oarcd vo.

8rlproupyrl0oriv oXe66v 'w pic wrcri' r1 r6),oq zrdvtov oe 6oo 1r6vo praq p6ver p€yxru npdtta

11 l,ercp o rcivq ro apliooDv vo. rurl,o rpo poriv p o(rrd.

Etvar npogov6c, ),orn6v, 6rt or Korovo),ot6q 6ev np6rerrcrt vc oyopdoouv ro

r1).errprrd outorivqta Xopiq tqv urop(r1 unoDopqq, q 8qprouplia rnq onoioq 6proq cnartei

qv rizrop(q uurort"trcov oroDq 6p6poug.

Tc r1)"ertptrcd ourorivqro rcd,Iuyov rard 80Yo ng ovdyrceq trov o8qycitv roDq yto r1g

perorwloalq roDg, ov Kot or neproo6T€por d,voyrdonlrov vo, o),)"d(ouv ourorciulro yto uc

porcprvdg perorrvr'1oerq 11 va prerrboouv nq onoordorig fiou 6tar.touv. 
'Opro-c 

to Boorx6

np6p),r1pra rcrlv Xplorrbv Eev r'1tcv 11 neproprop6vn o.urovolria, ol"id o 1c6vog rar 11 pr60o6oq

q6pnoqg, rc0drg Kor q 6ru0sorp6rrlta orcl0prbv tp6pnoqg. 'Otrog e(var gavep6 cn6 tc

aupcndvc,t, ro rlierrptrd aurorivqta 61ouv no)"6 6p6po va Star,r.roouv ax6po p6Xpr ta yrapd(

pog, rilore vo, aroreliooov pro ooBapr1 evoi)"crrrrcr1 )"r1or1 cndvavrt oro orlpepwd entBartrd

Irc roDq rwrlqpe-c eoorteptrcrlq rccr5or1q. Kur o,ut6 yrud o orlpeprv6q Xp4orlq outorctdtou 6e

<po,iveror 8rcte0erpevog vo c)")"d(et trq ouvq0erdg rou Ko,r va ouprBrBaotet pe rtq Tieploptoftsve;

6uvur6rqreg rCIv r1)errprrccitv ourorcwqroru. O! nro peol"ronrcr1 ),uor1 8rcqatvetcrt 11 rinap:r1

oBpt8rxtilv oplpdtcov, )"6o11 I onoia 0s e(eto,o0ei apy6tepc. H a(ia 6pc'lg nl-:

qiercrporctvrlorl-c arc6pn Kor 6rot eivar a8rcpqroBqrqul, orpof onote),ei to ;.tto6 yro rlv

u)"onoiqoq rrlg Xpuorlg rol.llg.
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6.4.YBPIAIKO EYETHMA

Mra Btdlorpr'1 evcl")"oxtrrr1 np6tooq rng neprBal.l,owrnlg re;vo),oyiag otq lcpauyri

rr1g tpiqq 1r)"rerqpi6cg qaiverot vo eivut to <uBpt8rrcd ourorcivqtu>. Aurd nepropi(ouv t6oo

qv noo6rqro ro:v ercnepn6pwov Kouooeptrov, 6oo rccr n1v nol"un60r1u'1 rcrcvd,l"ororl

rcouoi;.rou, 616rr ro uBprSrr6 outorfvrlro p6oo otrq n6Lerg,rccr ywrrd yra raXlrqreg rcdtco tctrv

50km/h, 0a prlorponorei tov r1)"ercprop6 Kor yro raXunlteg 6var trov 50km/h, 6(o ar6 n1v

n6)"q tov rcripro rcwqn1po,, eororeptrrlg rcariorlq q dl"Iq nr1yr1 ev6pyr1CI,q "TE.X. e,vepyerorcdg

ruy6).eq ".

H opXn Xprlorp6rqrog rov uBpr8rrccirv ourorcrvr1tcrrv nponSnter an6 ro yeyov6g 6tr rd0e

uBpr6rrc6 aurorivrlro 6ro06rsr pro rqTn napoyoryr'19 evfpyerug (0epprr6g rnqrrlpag

evepyetorc6q ruy6),eq rc)"n), plo q).errpoyewqrprc, qLercrporcwqrrlpeq Kor o-t.rororleia

o-Dooop€Drdrv, pe anot6)eopc vo eivo,r qLerrporivrlto p6oo oqv n6l"q rar err6g n6l"qq va

X)qolpoTrorei tov 0epprr6 ril.'qrqpa, rcupir,iq q rar qv r1)"srrprrcr'1 nopoXr'l rou o-uorrlporoq

6rav or ouv0r1rceq oSrlyrloqq ro onorroriv.

Ener8q o 0eppnx6q rcrqtrlpog prnopei vo rpopti(er rlq pfioropieg ro a,utorcivrlro 6w

0uord(er ofre ttg em66oerq rou ofte Kor rrlv outovopic rou, or o16o11 pe ta d},)"c curorcirnlra,

rupirog tu aptycbq qLerctporivqto.

Or rcrl;uqreg roD 61ouv ratoXuprboer eivot yripco oru 165km/h Kor n raru,vdl"rooq

pw(ivqq yrpo ora 3,5lit/l00km

llol,),eq ouroKl\.rylroptopqlovieq 61ouv roroorceud,oer uBprStrcd aurorcivqro, ro, onoia

e).ni(ouv vo ro 06oouv o€ Tropoyoyrrr1 8raSrrcooic petd ro 2003.

I' sut6 ro rce<pd)"uro 0a avarpepOoriv to uBpr8rrd ourorcivqto, rqg Eupcbqg rccr Iarroviaq rcu,r

ouyrerprpwo rng Renault lcor rrlg TOYOTA, Xopiq aur6 va oqpoiver 6n rccr or d)"),eq

CI,uroKlvrlroBroprr'11avieq, 6sv elouv oolo)"r1Oei pe ro uppr8rrd outorcir,rltc, 6r6tr eivor yvotor6

6n 11 6peuvo Tipog auq qv rarel5Ouvoq provol"oyeitor npw 30 Xp6vra.

Ilo)").eg oDroKlnroBro;-rrllovieg 61ouv rccrcoreudoer uppr8rxd aurorivqr,a, ra. onoia

el"ni(ouv vo, ro 06oouv os fiopoyoyrrcrl 6ro6rrcoic perd ro 2003.

I' out6 to re<pd)"cro 0c ova<pepOoriv to uppr8rrcd cutorivqro qq Euprilzqg rccr Icnovtog rco,r

ouTrercprp6vo nlq Renault Kor r1g TOYOTA, Xa,pig our6 vu oq;ro,iver 6u rcat or d}")."eg

oDroKr\tlroBroprllovieg, 5w 61ouv ao1o1,r10ei pe ro uppr8rrcd curorcivqro, 6r6tr eivar yvrrlor6

6tt 11 6peuvo Trpoq auul rrlv ro,retOuvorl povol.oyeirar npw 30 1p6vra.
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6.4.1 YBPIAIKO 'YETHMA THI TOYOTA

ApXi(ovtcrg an6 ro 0eapomd onotel"6oporo, rov outoxtdtrov pe rnq (Toyota Hybrid

System)rog Trpoq xo 06po rrrlv ercnepn6pevcov pfnrov rcct rcotcvdlarolq rouoipou, oe oriyrproq

pe to o-upBatrrd rcatalutrrcd autorirqto:

Ern6pnouv raru 50o/o l.ry6repo COz Kot 80-90% l.ry6tepo CO, HC rcar NOx.

Karavol"dlvouv, rccrd Tov 1o7r0)vrrc6 rfrcl"o petprloerov, to ll2 roo ouprBcttrori

outorrvrlrou, 6q)"o6r1 28 km/lt 6vo,wr trrtv i4 km/lt tou oupBonrori.

To Boorrcd rpqpoto rou ouorrlpotoq eivcr:

* O 0epprrc6q rcn'qrqpog soCIrsprrcqq rcofoqg.

* O rll.ercpornqulpoq.
* H yewrltpta
* To ouyrcp6tr1p0 oDooopsuttirv.
* To n)"ar.'rprr6 orlotqpo petd8ooqg tr1g rivqoqq.

To nproreriov n).soverurc6 orotXeio uurori tou ououltloroq eivor 11 eoel"r(ia nou

6ro06rer orn Xprlon trov nrlyrbv w6pyerog, og Trpog q 6qprouplia tou B6l"ttotou ouv8ooopori

Oeppnrof rrvqclpa pe pncrcpiu, ror yarur'ltptog r1).ercprrof peupatog.

H evruzooraq 6pcrrg rccrwotopic rou -epqovi(erar oro o1e6roop6 tou n)"crqrrrcorl

ouoqpcrog petd8ooqq qq rivqoqq orouq rpoxouq Kor rn 8ra<popettrc6tqta peta(6 o16oqq

ouirnieorlq 9:l rar o16or1q ercr6vrrlorlg i4:1. H peraBl"rlul ox6on enrruyldverot ps rqv

nopdroprlrq p6pouq tou peiypatoq Trpog rlv nol.)"onl"r1 erouycoyrl, ro,td, tr1 tpdol ttlg

o'uprnieoqq, 6nou o ercxevtpog6poq rpotd.er ovorrct6q ttq Bol.Bi8eq eroaycoylq yro rco0opiops\41

Sro8popq rou eprB6)"ou, l.6yco Kor rou undplovroq o-uorrlpotog petaBl.rltori lpovro;lori trrrv

pu\pi6cov.

Entorlg w0appuwrrrl e(6lr|n undpler Ko,r orov rop6o rrrtv ouooopeurrbv, 6nou or

Xpqolponorofpwot 6uooopsor6g Nrrel.iou / Yppdiou petd,),)"ou 61ouv ndvr-o an6 3 <pop6g

preychlreprl lcopqnr6rrlra q).errprrcr1g w6pyerog, cn6 ag ovdotol1% l^rTroropieq Nrrel.ioo /

KoStrriou rcct roro)"opBdvouv nohi prrp6repo ybpo, l,6yco tou prrpor5 rouq 6yrcou, 6toq rilore

vc ronogerofvrur or6pr1 Kor ornv nLanltou nioor rco0ioprorog.
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6.4.2. PzuUS

Kcrrd, qv Srd,preta rcov pr6vcrrv, q TOYOTA nopdyel ro ouroKivnro Prius (Err6vc

i00) yra rt1v nril)"rion ortlv Iozcovia oe {i/o noooot6 2000 ro prlva, ror orone6€1 vo ro

e\ayayet ottq HIIA. Mro eo0riypoptlq pnxorrl teoodpcov rcul"tv8parv 1,5 ),irpcov. Aertoupyor5v

o€ pro DVnIll ovol,oyia en6rro,oqq (pe ro peroBl,qr6 o.rly1povroli6 Ba)"pi6cov), ovona5ooer

42,6 kW oe 4000 rev/min Kol n erripqorl poTr1g tr'1g eivor 101,8 Nm. H ncrpayroyn rnq

yapi(eray an5 6vc n),cvqnr6 o6vol"o epycLeiov, pera(6 prcg uyrl),r1q ono8onr6rqroq

p6vtprlq yannltpraq eval.)"ooo6psvou peiipcroq payvqrcbv Kor rou re),rrof epyc).eiou

rivrloqg. H avo).oyio, qg 8rdo'ruaorlq, Trou notrci).).er, e(aprd,rar an6 rrg o8qyieq nou 8ivovra,r

anci rov Ekyyo unol"oytottilv Kol T1g o1enrc6q ovtrotdoerg ornv neprorpogrl rou

nopouotd(etcr un6 ro te)"rr6g epyo,Leio xivr1oqg Kdr rl yevr,rppra.

fro, vo neptopioer Ko,l Tnv roravd,),roor1 Kor rlg exnoprn6g rcauoiprov, q trqxovn

ouveii(ercr pr6oo, oulv cno8onr6tepq oerpd, mybulcuqqq. Edv ro 6p1pc rrveitor rdrco an6

to zro)'ri e)'a<ppf rpoptio r1 eivot otdorpo, o avetpo8raoproq Ko,uoiprov orq pnxovrl r6petar rcat

XpnorpoTroreitcn p6vo 11 8rlvcprl pno,tcprrilv.'Orav ozrarreirsr neproo6repll polrq, n pnxovq

(envd (ovd ror oupnl.rlpcirver q 6rlvapr1 o116 trlv q).ercrpucn pqXavri.

Erx6va 100: Ardta(r1 ououlparoq Toyota Prius Il l7]
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Eyxa0iotavtor l2V pncrapieq u6pi6rarv vrrc6)"ro-perd7,)"cov pe rrcov6rqra 6,5 Ah xcr 11

teirrcrl rcivr1or1 eivcr pta p6wpr1 q)"ercprrcr1 Lrnxavrl poyr.qtclrv nou nopdyer 30 kw pe

ernprlprntl o'erpd tcXrlqroq 940 ta;2000 rev/min. H w6pyero on6 q ys\.\nrpru, errpenetar

orlq pTraropieq p6vo otuv nptntt vo, sfiovoqoprrotoriv. Ae8opevou 6rr ot toXuqreq rq_c

Irrlxovnq eoo:reprrcr1g rcofoeorg, rrlq ll,errprrcqq yewlrpro,q Kol qg r1)"ercrprrrlg Llrxovnq
pu0pri(ovtor o-uveXcilg Yto vo <ppovrioouv Tro ro norrciio goprta, o),6r),qpo ro o{orqpru

pnopsi vo ouyrcpr0si pe prc ouvelrirg petaB)"r1rr1 perd8ooq. (Err6r,c 104)

Generator
Gasoline

Sun gear
(generator

driven)

Ring gear
(Electric
motor clriven)

Erxriva 101: }iotr1po uBpr8rKrbv [107]

Aertouoyia

H errcir''1oq tou autorctttou 6ev yivetot cn6 rov nr,'r1a1po eocoreprrcrlc rarioqg, ai,id
aro rov r1)ercrpoKvrrlpo, o onoiog tpogoS0teiror ps peDp0 sr1o r1g pnatc,piec

Nrrce)'iou/YBpt6tou petd)")'ou, to i6ro oupBciver Kol orlg prrp6g rcxlqreg Ko,r oro, prrcpd

<poptio., r6icrtc oulv zropeio pdoc oqv r6).q.

Iclv xcvovtrcrl lopeia tou autorcwllrou ptnoivet oe ).€rroupyia o 0epprrc6g rcrvqrrlpo_q,

o onoiog Siver rfuu p6pos rri-c toxuog rou oroDq nvrlniprouq tpolor5g rou auror1rlrou Koi ro

Planet carrier
(engine drivan)



l 6 J

un6l"orno otr1 ywvrltpio, rl oroio rpopri(er rlg pltoropieg (cv perd(etor) c,g' w6q, rcr

tpogo8orei tov q)"ercponvqn1po oq' etdpou, o onoioq ouppd),).ei oupnl"qpcopru,nrcd, otrc

ancrrrloeq tq; roluos tou curorwrltou.
'Otav ot o-uvOr1reg o6r1yr1or1q anarn'1oouv np6o0erq loxu Tt.X. enrtdXuvorl

npoonepdoporog, t6te pnoivrl oro r1).erctprr6 rurl"ropo Klvnoqq Kor n ouororlia trov

oDoorrtpsurcirv, q ozroia, rpogo8orei rov r'1),ercrporcrvqclpo pe ql"ertprrr'1 w6pyeru.

AvtiOeta, 6rcv to ourorirnlro eznppaSr5vey rore o 0epprr66 rn'qnlpclq oBrlver Kor 01

tpoloi rrvofv tov r1).ertponr,r'1u1pc ()"6yco o,6pdverag,) o onotoq lewoupyei rog ywvrlrplo Kol

qopri(er rLS ltllarapieq rou outorcwtltou, ov n tdoq roug tyet ntoet. rdrro an6 to rcOopro;rwo

6pro, 6ncoq o-u;,rBaiver Kor pe q rp6pcoq rrllv frTroroprritv on6 rqv KovovrKn ys\l,r1rpro, ro1)

outorlrltou. To n)"cr,r1nr6 o-r5orqpo petd8oorlg rnq Klvrlong ouv66er 6)."eg ttq rrvr1n1preg

pov66eg tou ouorr1po,roq, p6oro prag olooi8og, ps ro 6racpoprrc6 Kor roug rwrlnlproug

rpolofq.

O d(ovac rou Bw(r.vorrvqrqpc ouv66etot ps ro ypavd(ro roD nl.crqarori

ouou'1pcltoq, to onoio petcgdper rqv rctvqorl orov efroreptrc6 6orru)"ro. llapardror gcivetar ri

ropr1 uBpr8rrcori rctrnrqpc. (Err6va 102)
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Erx6va 102: Toprl uBpr6rrorl rrvrlnlpa Il1l]

1. MqXcvr'1 Eoalr. Kuriorlg.
2. fevrnltpro,

3. H)errporcrvqqpoq.
4. Merodpoq otpo<pritv,

5. fl),avqnx6 orior4pc perri8oorlq rng Krvncrlg,
6. Hprc(6vro, 7. Aragoprr6.

i :  l  : l - ,  u i : ' { }N
I t { : ' / i i 1 y r - j i i r F l
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6.5. YAPOTONO

Mio an6 rtg 7no npoqytrrdveg l"r.ioerg oro np6Bl"rlpo rCIv svCI.l")"artrrrirv rcouoiprrov 6ivet

n MAZDA npoteivovtog oov sval"l.arcrrrc6 rcaforpo ro u5poy6vo. To oqpcrvtrrc6tepo

zrLeov6rtrlpo roD u6poy6vou eivot norg 6tav roiyerot 6s.v punoiver rcs06),ou r'1 pd),l"ov oXe66v

ro06l"ou 6ncog 0o 8oripe ncporotco to neprpdl,),ov, oqor5 ro rupt6repo npot6v qq rcor5oqq

eivct ro vep6. Enioqg ro u6poy6vo eivor pia ovcveciiorpq, 6po orro),oyrrcr1, Trqyrl er'6pyeru,g,

oqoD I noo6nlro tou vepor5 nou ncpdyer rctd, tt1v rarioq tou eivo.r o1e66v ioq pe qv

noo6rqra rou vepof TroD Ko,ro,vcl"cb0rlre yro qv nopoTcoyr'1 rou rouoipou. H opxn rnq

oqpavttrrig oualg 6pervog Tq;MAZDA 6yrve Xprlolpolrorrbvtag ro yvcoor6 poq MX-5.

To 8uorcol6tepo np6Bl"qpo yro roDg ;-rqlovrrcorig rqq etarpiag r1ra,v 11 ao<pc),r1-c

oro0r6euorl Kot perogopd tou u6poy6vou. Aut6 6ywe 6uvo,r6 pre rn Xpnon u8pr8irov

perdll"ou (r6wcov uSpo(er8iou prerd,),1"ou) ro onoio 61ouv rqv 161611110 vo 6eoper5ouv to

u6poy6vo 6tuv yrilovto,t un6 ouv0r6eq nteorlg Ko,r vo ro ane),eu0epcitvouv 6ro,v 0eptrroivovror.

To pe(epBoudp yepi(er an6 fvc ot6pto tporpo8ooiog, (5nalg gaiverar orrlv etr6va 103) rcpr5o

vep6, nou no,p6xerar on6 sfolreprrcn nnyn, rurc),ogopei oru rorlrbpoto rou pe(epBoudp

uEpt8ioo perdl")"ou, 6tol ritore vc 8eopelero,r ro u6poy6vo Fs filv V66n.

EIo5og
u6poy6vou

lsrlr|veS
vepo0

Erx6va 103: Ardta(r1 ouon'lirorog !r€ u6poy6vo Il I l]
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'Orcv 
o rrvrirlpog )"ertoupyei, ro (eot6 vep6 nou npoiptrerar a.z6 rrlv ryriirl tou lflvqrnpo,

rurcio<popei oe eftrcdg rcor)"6qreq rou pe(eppoudp. To pe(epBoudp 6tor 0eppatvetat Kol ro

uEpoy6vo oze).eu0spdlvrror. Aurn q 6ta6rraoio nptnet vo yivstot utt6 ota0ep6g ouv0r1rce,c

nteoqg rca,r 6yrou tou u8poy6vou. frc to ),61o aur6 q porl tou (eotof vepou etvar eleyl6peul

Kor ro i6ro ro uSpoy6vo nepva on6 ;.rtc BcIBi8a priOproqg nieoqq.

Merd an6 crurrl q Bol,pi6o to u6po16vo nepvd p6oa on6 pic rlLertpovtrd a).ey16pwr1

Bo),Bi6a nou puOpi(er rr'1v zoo6rqrcr pe rrlv onoia rpogo8oteitat o rwrlrrlpaq. T6)"o9 to

u6poy6vo ryercd(etor orov rcn1rr1po p€ prllovrra e),ey16pweq BoIBi8eq yercopoti, or onoieq

letroupyor5v oov copol"oyrcxoi pqXavtopoi.

To eootreptr6 rou pe(epBoudp u8prSiou perdl"l"ou <paiverct orrlv TrponyoDps\.! err6vc.

'Ozcoq <pcriverct, oro roorrprrc6 undpXer evo nLfypo TroD oplpati(er rury6),e9. trn1v entrpdveta

tcov ruryel.citv Bpiorcerar to u6pi6ro onl,crlpwo trc rTl tlopgrl orc6r4g, svd) erei nou wcitvovrol ot

rury6).eq undplouv ror),6n1req Tro rTlv rurl"orpopio roD vepori. To pe(eppoudp tou MX-5

anoteLrirar oz16 8eroolrrb r6roreg pov66eg rcurye),6v. Or povd8eg our6g ovopd(ovra,t re)"rd,.

To pe(epBoudp uut6 unoBlq0qrs ong orc),r1p6repeg 8ortpaoieg xct cno8eiXtrlrce

azi6),ura aorpcLe,c. Irrl lerp6tepq nepintool n 8tarpuyl rou u6poy6vou qtcv p6),q I o/o 
Ve

2%. O rrvrltr'1pcg Trou Xpqolponoiloe q MAZDA ota nerpdpo,td qg ps ro MX-5 eivot o

nrplorpoqlr6g rrvltrlpog Bdvrel" rtov 1,3 ),itpov pe rouq 615o p6ropeg (Etr6vol04). O l"6yo_c

oupnteoq_c r1rcv o i6rog pe tq Bev(worivqq 6r6ooq, 61),4611 9,7:1.

Erx6va 104: Krvrltr'1pag Wankel I l1]
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H enil,oyr1 tou rcw'qrrlpa Bdvrce), 67rve yrc filv ovtrpstcirrnor1 rd,norcov npop)"rlpdrcuv

rofoqg nou ogei)"ovrot ortg guorr6g rSr6cqreq tou uSpoy6vou. To u8poy6vo eivcr r6rcitepa

eii<p).erco ru,t 6rov Xpl'lotpoTrotetrcr oe nal"rv6popnxorig rivqrr1peg Tropouord.(er rdnora

cord0ero otqv rc6on (r.X. npoovdg).efi) ),6yro rqq ouvs1orig rou era<pr1q ps ro, 0eppd

totlcitpctc tou ru),iv6pou. Aut6 6poq 6w o'utrrBoiver orov Klvrlrripa Bd,vrcetr otov ozoio to

piypa o-upnt6(eto.r, avcr<p).6yeto,q rcriyero,r Kor srtov6vsror oe Sragopenr6g neprol6g tou

re}"ftpoug p6oo oto onoio rrveitct ro rpryovlr6 otpo<peio, sner8rl o gd)"apoq rccriorlg

petatoni(etat ouvelcilg i6yco trlg rivqoqg roD orpo<peiou. 'Eror nprv qv evauon rou

onw0r1pa, to u6poy6vo 6ev tpyerat note oe erarpq ;.re t8rairepo 0epp6g enrqdvsreq cbore vo

outoavcrg)'e7ei. Aut6 to n).eov6rfilpCI, roD Bdvrel" enwplnet qv rariorl rou uSpoy6voD o€

ororxstopetptrctl cvcr)'oyia., rcd.tr nou ou(dvat qv c,tr66oon roD Kvqrnpo. Enioqq ro u6poy6vo

61er no)'ri XopnT'n nurcv6r1ta Kor 6ror rccrol"apBdver nol.f neproo6tepo 6yrco oro

orolfl€ropetptrc6 piypc o6pa rduoipou (nepinou 280/o avri2o/o qq psv(lvnq). fro vo (enepdoer

cut6 to np6p)'r1prc q MAZDA Xpqotpofioiqoe t1v or61,ou0r1 teXvtrcrl dpeoou ryeraopor5

(Etrc6vcr 105). O a6pag KCrt ro rcariorpo erodplovror oro 06),apo rcoriorlq un6 615o 8rogopstrr6g

6r65oug. (rctd q <pdor1 qg €roo,ycol'rtq o c6paq ero6pleror aneu0eicg oro 06).opo rcorioqq.

xxe66v raut6lpovo ap^}i(et ror 11 porl rou u6poy6vou Trpog q pa),Bi6a dpeoou

PuQrrorqg
n|eo4q

Bol6i6o
el6ylou

BolSi6o
gcroopori Oilrpo

€

A6pss

-)

Er6pro
rpogo.
6ooiog

I t"t

Etxdva 105: Teprrcrl d,peoou yercaopof ylo rTl peiororl 6yrou u6poy6vou [111]
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ovoorolirtK6_c napdyovroq ofilv rotoprrcrl uvdnrulr'1 rcr elrl)"r(q to:v rceir6v rcouoi;.tou qtcv to

leyov6q 6rr q reXvoioyia rouq onc,rrofoa notrri eterSrrerupevu u)"rrd (rc.X. ortpsouq

r1?rerctpo),ureq qi"ertp66ro-rcota),rireg uryq)"r1g an66ooqg, xtl,).'H tp6o6og ora uirrd o6qyqoe

oe poy8aia crvdnruln rov rel"rrbv xouoipou. Arap),frovracJ rs. re),rd rauoipou oov pto

anore).eopottrrl p60o6o no.pcyoyrlq r1).ercptrcr1q wfpyerag 6otperyav trlv Tlpooopl touq oqv

Xpllon rou dv0parcc coq rccrforpro.

Ta re),rd rauoipou gaivetar va unepflouv suvrprntrrd oe o16oq pe rlq r).corrce_c

pe066ouq e<p6oov crore)"ofv "ro,0cp6g" relvo),oyieg, teXvol"oyteg 6l)"o6tl ps Trsproptopsq sog

ra06),ou punoyovo on66oor1 oqv crp6oqorpd yelovog TEou lr€plopf(et ta 6(o8a e],iygou

ernopndlv rov puno\,, Trou oq yvcoor6v onorel"o6v orlpepa 6va an6 ro ollrovrlr6repo rov6ri?,,ta

nov nptner vo 5rc06oer pro Bropqlcrvio yro vo npooapp6oel rnv zcrpoyroyq filq pe rouq

ouorrlpori-c ravoveg nou 61ouv 0eonrorei on6 rrlv ouyXpovn rowrovio T1o rnv nor6rqrc tou

neprpdlJ,ovro;. Tu xeird rcouoipou eivar 6q1"a8r1 er gr5oecoq "grtrrrd" Trpog ro neprBd),),ov.

Mrc na.pcororrKl errc6va w6g re),tof rouoipou nou ).erroupyet pre Hz oo,v rariorpo (ro

onoto pnopei va npo6plercr on6 ;lro 8repyooio avop6pgoong rcdnorou u8poyovdvOpcxo) roi

a6pa ocv o(er6orrxo, {pciverc,r oulv erx6va 106.

To rce),i anapri(erar ar6 rpia pcorrd pfpq: Trlv rd0o6o, rov r1).ertpo)"rirrl Ku,r rnv

dvo6o. 
'H 

rd0o6o; tpotpo8otettar ouvelrirq pe o(er6rortr6 (n.1., c6pc) svrb I dvo8oq pr ro

rc6orpo, Ko,r ro cnor6}eoprcr 6norq 0a 8ro<pcvsi napc,rdtol eivor 1 o)"orcir1pcrron Froq XqprKn;

cvri8paorl-c, enrreiouprsvng os 6uo enrp6poug q).errpoXqpur6q awr8pd.oerq (riprtavrr8pooer-:) ;.re

encrr6)"ou 0o rnv ouvtxrl rcpcyrrlytl q)."ercprrcr1 q wdpyetu,g.

fru r,o cnogeuX0et q ouyXuon rrDv rce),rd)v ru,uoipou ps rrg pnarcpieg, Fro €'rn/olcr rou

ru.td rcnotov rpono eivct yvrooq oe 6),ouq, o(i(er e6rb vo toviooupe pra ouorcbSq 8ragopn

rouq.'Evc xei.i xauotpou eivcr pto ouoKtur1 o-rveloug petcrprxqg w6pyeroq, evrb puu pno,rapiu

eivar plc oloxeurl ano0qrceuorlq w6pyerag rar dpo zrepropropdr.'r1g X,pnoqq.

- f r
'  r  : F -F -F rC )N' r a r : ) H k | J
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A€po; (Or) ----) <1- Kq'ioruo(-X HJ

Avo6oq
/ r v  N - - i - . . m i . t l

( H : +  O r - +  H l O  +  2 e -  )

Etx6va 106: Kel"i KCI,Doil^roD TroD L€rroDpyei p€ H2 oov KoDolpo [107]

Av Kot I o-Dvol"tKn XqptKIl ovriSpoon TroD 0o snrm),€trcr oro r(sii roD oxnporos 0c

eivor on),d n Kotion roD H2 0716 ro C2f:rj- Tropoy(DTn vspo6,

Hz + YrOz ----5 H2O (1)

€Kttvo Trou StoKpivst rnv 7ropo6oo, 8repyaoio orc6 plo an)"r1 rcrior'1 eivar 611 q no,poftdvo)

ovri8pooq errtrs).sirot Kord ro npto"u oro Koeo61r6 p6pog roD Ke).toti Kol Ko,rd ro llprou oro

ovo8rK6, u7r6 popgn nprovn8pdosrrlv qlercpolqprrcqq gfonq (ovtr8pdoecov perogopi(_:

goprioD), 6tot tilote ro oDvol"rK6 anor6Leotrro, 6q),o6r1 to dOpotopo, rtrtv Srio qprowr$pdoeotv va

Siver rrlv o-DvoilKn avti8pooq :

K60o6oq:

Avo6og:

%O2 + 2e- , O'2 (z)

o-2 + H2 , H2O (3)

O r1)ertpoi6rnq pTropei vo sivCI,r evo Dyp6 rl evc otepe6 rar err6q tou 6n ),erroupyei ro:

pta rowrrc1 y6<pupo petolri trov 6rio qLercpoSicov, filq ov66ou Kol rlg ra066ou, cn6 nporttrcrl

dnoryq 6to6pcprad(et rar tov p6),o rou 8rolroprorrl rcov owr8prilwrov oro 66o p6pr1 tou rce1ou

rcat ;.rovcbvet rlLertpovrard rr'1v dvo6o on6 n'1v rcd0o6o. Aev eivar 6n)"a6rl oe rccrprd, zepirrcoorl

ro)'6q qlercrpovtor6g ayoy6q. Iqv nepintcooq nou ova),6oupr o qLercpoluqg rou enrL^e1gqre

crrq nupd8erypo eivar (tprovia (ZrOz) o'toOeponornpsvn pre irtpra (YzO:), wag oyroy6g rovrcrl,

O-2, nou nat(er tov p6)'o rng Tegopoq ylo rTlv pera<popd rrriv r6vtrov O-2 nou opiprori(ovro,r ornv

rcd0o6o, Ttpog tlv dvo6o 6nou 0a o-uvavtrloouv Kor 0o perotpd\youv ro rcriotpo (H2) o{prgcovc

pr rnv e(iorooq 3.
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H petagopd cunl t6vtrov O-2 eivat au06ppr1q. Klorioa 6uvcprl yru curq rq 1rercrpopc
eivu,t to 6tc9opertr6 q).ercpoXr1prx6 6uvoptrc6 rou O-2 orrg Srio 8rczrgdvereq (rcr0o6rrcri rcr

cvo6rrcr1). Aun'1 q nponintouoo, roreuOuv6pevrl rccr ou06pprlrq rivqoq r6vrotv 0a yivetar

eg6oov to tprlpoto rou rce),rori tpocpoSotofvrct ouveXrbg ire rcafor;lo rcr oler6conrc6 rcr

eg6oov to e(otteprr6 rcurcl,ropo eivcr rLeror6 pe rdnoro e(coreprrc6 qoprio owioraorlq (&.),

rbote vc paopei vo Ttpoypotonoul0ei o nir<?"og rou ql."ercrpovicrrori gopriou. Tovt(ercrr 6rr oro

e(olteprr6 nircl"roiro 0o p6ouv q).errp6vra oe owiOeoq pe our6 nou o-upBaiver oro eocrlreprr6

rou re),rof (orov orepe6 r1).ercpo),urq), 6nou petonvofvtor r6vrc.

6,6. HAIAKA OXHMATA

Erx6va 107: Hl"rorc6 6Xr1po [107]

H 6peoq petatpoaq qq q),rcrcr1g w6pyeraq oe qLertprop6 yiveto,r pe q),rorcd, nitropc

(otorleio ;rou Baoi(ovrot oro qrotoBo)"toir6 qorv6pevo. To gorv6pwo our6 ouviororol onlv

epgdvroq 8ra<popiq 8uvcprrcori 6tov to qoq n6oer oe ul,rr6 oro onoio undplet eoroteprr6

r1).erctpx6 ne6to ruou nporr5zter on6 rdnoro qpdypo Suvaprrori. Xto aurorcivqro,, or olenr6g

6peuveg (erir,'r1oav otrg cp16g qg 8ercoeriog rou 1980.
'Oh 

n 6peuva yto rtg qitor6g rury6).eg eond(etar oq Tropoyroyrl e)"o<ppiilv rcuttdprov

Koi orn peioori tou rc6otouq. I' 6),,eg B6potu trg spoppoytc,6yet peyd),r1 orlprooio q on66oor1

rlg p€rsrpoxng rng q)"tarcr'1q w6pyerag oe q).errprrrl. M6prr orlpepo rc 6ra06orpo orlv oyopd

ototleic eivot outd TroD XlDlotponorofv to rnrpitro, eperrqnrd 6prog 61ouv rcrsorceuoorei

ndpa noL)"d ei6r'1 goroorol1€irov. To r6orog onpepo eivat nepinou 5 6old,pra avd Watt un6
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ouvOr1rceg peyrorou <prottopori ($5/ peak watt) oto nro yvolord (provorpuotal"rro). H an66oor1

sivu,t nepinou 150%, wrir oto epToorlptorc& 61oupe anoE6oerg nepinou Z\o/o.Ta reireuraia

1r6vrc q peicooq tou rc6orouq etvor ouvexrlq. H ovd.nc(q qq oyopdq o6q1ei oe qOqvotepu

o-uorqtrroto. Ta nLeovertrlpcra rrrrv 8rotd(errrv ourcitv eivor 6n 5w 61ouv rwofpevo p6pq,

Lettouplouv lirlpig OopriBoug, rccr 61ouv prrcp6 Fdpoq. Ito oTlpeio aur6 o(i(er va 6oripe u1

l,errou pyic rrov groro B ol"totrcitv orotleicrtv.

Ag 0ecoprlOet ptc enoqrl p-n (p-n junction) oe povorptiors),1,o zruprtiou pe npoopifetq

<pcrro<p6pou rar Bopiou.

H neprolq p Bopiou 66Xetor ql.ercrp6vra ciro qv nepropl n (qcoog6pou)rar 11 n on6g

on6 ulv p neptoyy pe SrdXuoq. Aut6 oupBaiver ener8rl rc dropra tou Bopiou 61ouv eyo

q).erctp6vro 7"ry6repo crn6 tou rnrptriou rer enoprirorq rdOe dropo popeiou roo8uvapei pe

6)').erprpa w6g q}ertpoviou 6q),o5r1 pr plCI, Oerucrl orq. Awigero o cpciro<popoq 61er eva

r1).errp6vto nopandvo ror roo8uvapet pe nepiooeupc n'6q ql.errpoviou. Me trl 8rdXuoq orrl

neptoil'1 qg enc<pr1q or ondg Ko,t ro, qLercp6vro nqycivouv ortg fieplox6g n rcor p cvtiororla. yra

va ra}'ugOei ri 6tc9opd,. 'Opcoc q 8rdXuoq 61er eav anor6Leopa qv epgdvroq q).errprrori

na8tou E an6 tr1 neptopl n Trpoq tr'1 nepropl p pe onot6l.sopo oro s'vspTsrcr6 5tdypCI.l-rpo, or

(rbveg o,ycoyrpr6trltoq Kot oOevouq qg repro/1g p vo petare0ofv ryrl),6repo an6 ng avdororXec

rqq TreptoXrl$ n. To ne6io aut6 oq neprcy\ tlg ercgrlq 61er t6roro rpopd ritote va o$qyei rouc

8rlproupyoripsvoDq qopeig r1).ercproprou pr6oa oro u),rr6, r17,ercrp6vro 11 ordq a,wiotorlc orn n

t1 p neproXrl avtiototXo,. Or <popeiq outoi 8rlproupyorlvrat 6rcv <proq ev6pyera,q rpcorovtcoy

hv>Eg npoon6oet otrl nepropl rcor 8reyeiper r1),erctp6vro azr6 q (rilvrl o06voug orrl (rbw1

cycrlyrp6trlrag. Aq)"o6r1 or gopeig rll.errpropof nou olqpod(ovror orq neprolq qq enc<pqg

rrvo6vtct oe neprol6g rou Kpuot6).)"ou 6nou opotu gopria a.norel"ofv to peyc),6repo p6poq

tcrlv gop6rriv. 'Etot 
avu,nnlooetar 6vo 6uvoptrc6 KCI,r pTropori;re va nd,poupe peupo os 6va

e(roreprrc6 nir),rr: pra.
'Ozrrlg 

eivo,t yvroot6, q p6yroq ev6pyera nou grdver otrlv enrrpdvsro rTlg fqg cn6 tov
'H)"ro 

sivor 1000watt/mt 1dpeol rct 6rdXuq). Ilpo<pavrirq ounl q roxug or6pr1 ror av r1to,v

100% a(rorcorrlotprl cn6 xdzotc 6rdta(q, oe oDv6uoop6 rcor pe ro yeTov6g 6n o,utr.1 Ew eivar

6).eg trg Ffpsg rar 6).eg rqq cirpeg rrlq p6pag 6peoa 5ro,06orpu1, 6e 0o 6<prov€ yro, rq rcfvrloq w6q

o1r'lpatog ps rI tropgl Trou ro, yv.-opi(oupte orlpepa. luven6g 11 pe).eq roiv .ql,rorrilv,

olqpdtrov 6ev 61et d;reoo opot6 Kor TrpoKnr6 w6ra<p6pov, enrrp6ner 6pcog qv $re(ayoryrl

no)'rinporv o'upnepcopdtrov ylo rrv e(orrov6pqorl evfpysrog, rlv erpetd,)J.euo1

svol"l,arrirccilv evepyerorcritv nqyrbv Kor rn 6rlpnoupyic zrpornrrirv qLemprrcitv surortvl'6Jv.



193

Or pootr6q opxeq nou 6r6nouv wo, r1).ertpm6 61qpu, sivut to noi''u lupq).o Bdpoq

(nepinou 150-200 rcrl"6), o nol6 1apql"6q ouvte).eon1g cepoSuvoprKnq onro06).rouoag

6rivapq6 (C6 0,15 nepinou), q pqxovtlcTl anl"6rqrc, to nenl.urDop6vo oxnpo yio rqv eriteuirl

peyd),qg enrgdverog o-ul"l.oyqq q),rorcr19 ev6pyeroq Ko,r n nohl Xspl)"n ro1Dg rov

qLerrponvqnlpcov, 6),o pe o161o rqv e)"opotonoiqor'1 rlg oTlorrof pevng evfpyetog.
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EIIIAOfOE

llapondvol, e(etdorlrav 6),eg oXe66v ot oriyXlroveq reXvo),oyieg yra ta neproo6tepc

ouorlpctc Ko,l D7[odDorrlprctc roD o,uroKrvlrou, nou g6pouv Kor rq v6o cvrrppuzavnrc4

teXvol,oyia rou neprBd),}"ovro g.

flro ouyrexptl^tevo, eivat qovepo ort tyet 6o0ei ro],6 peyd],1 Bopriqra to, te]"mtaia

1p6vrc ota ouotllpara Eyy,tolq, rouq aro0rlnipeq 'I', rrlv r1),ercpovrrcr1 8rcleiprorl qg

av6g).efi g, Kol ro ouorrl pcrc petcB)"qtorl xpovropori rorv Ba),Bi6cov.
H Be)"troto:roiqoq rov ouornpdtrov aurcirv rcar er8rrd n Xpnon trov aro0rlrqprov .)"',

eivot nou 6rcave eqtrrl rrlv 8rlproupyio rcr qv e(6h(q rrov rcctol,ucrrirv percrpon6alv, Trou

Tto rnv ono6otrrc1 )'erroupyia touq eivct o,napaittlto vc 61oupe oror1elopr€rprrq cvo.),oyic

piy;.rarog aepc - rccuoipou.

Ali(et oto oqpeio aut6 vc oqperro0ei ro,r q pay8aio crvd,nru(q riov nr.1rr'1prov diesel

ottlv cyopd sutorclvllrou ta te).eutoio 1r6vra, ror er8rrcd orrlv Euponciq. Iiepirou ro 35%:o

trov ouvo)'rrrilv na:)"rlotov rov o,utorcwtltcrrv eni Eupronoirori e66goug eivor pre ni.qnlpeg

diesel. H poy8cic aunl avdnru(r1 orpei).eror sv no),),oig oqv no),ri XopIII rcoravd).oror1

rccuoipou rccOrbg Kor oro, av6)"oyo noooord erctrepn6pwcov p6ncov.

H np6o6og autq onlv ernopnrl punoy6vov ouorriiv nou ayyi(er 6va zroooor6 trlq rain;

rott 95o/o oe o16oq pe nporlyoripsvsg 8eroedeg 6ywe eqrrcrTl XapTl ora noi6 auorrlpd 6pra nou

endBo),),e I E.E.

lrivcxag 12: flpo8raypog6q ernepn6;rwcov prinrov un6 'r1v E.E. [107]
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Or prllcveg eororeptrcrlg rcr5oqq trov autorcwrlrcrlv 0o, e(el,rX0ouv orcopa neproo6repo

p€ rqv ndpo8o rou Xp6vou 6cog 6rou oro6rard 66oouv q 06oq roDg oro uppt8trd op1pata.

Aurd., 0a eivar cutortrrqta nou 0u il)TlolpoTcotoriv 0epprrc6 rot q).ertprr6 nrqulpo pa(i.

T6re avapfvsrct or erttopn6g prinrov vo peroOorlv oe 0eopanrd 1opr1)"d enine6a, 6otg 6tou

o,vnKoroora0orlv Kol aurd o,n6 autoriwlra ps rcuy6).eg rcouoiprrrv Kot 6q cln6 rlv

'u8poyovorivqon', r4g oltoiag or ercnopn6g prinrov 0a etvar auinoprteg. Av rcrt eivar dyvoroto

cr6pq n6re 0a nepdooupe oe r6roro enirce6.o, eivar oiyoupo 6rr tc ouorrlpotc cutd

1rerd,(ovrcrr noi"u p6vo e(6)"r(nq 6ro9 6rou qrd,oouv oe ezine8o vo o,vrtKo,taonloouv

ora6rara rrq M.E.K.
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