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αTEα LInσεLs pOTInS απ6てov σむμTELεστ埼て。U Kλ tματLσμ06 n

Tou uδ ραuλLK06 τLμOVL06 Kλπ。

Auτ o vLVεταL με τηV TtαρOXη πρ000ετOu αεpα′εhε

παραKdμTEてovταq τηv KλεLστn πεταλo6ぬ vKαζt06(by― paSS)
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 αvασnKめVOVTαqてηv・ OλOL OL σUvχρOVOL KLVητηpεq

δLα OЁTOuv Kd710tO σ6στημα ρ60μ Lσηq pЁλαvτ t ελεvχ6μεvo

απ6 τηv ECUo Eξαtρεση απOτελ06v oL KLVηてnρεq με

ηλεKてρOVLKd ελεvχ6μεvη πεταλ06δα vKαζLol′ 6TEOU δεV

uTEttρχεL λ6YOq 6TIαρξηq Kd■ OLOU Lδ Lα ttερou σuσて埼μα■Oq

παρOχnq πρ6σ Oετou αЁρα′δεδoμЁvou 6て L εKε tτO dvoLvllα
τηq πεταλ06δαq ρuOμ tζεταL αT16てηv ECU.
H πoσ6τηてα TOU αЁρα πou xOρηVε

"α

L μεてα σUστnματα

ρ60μ Lσηq ρελαVてtελこvχεταL μεてO πρ00δεuτ LK6

αVOtvOKλεtσ LμO KdTIOLOU■ 6TIou βαλβtδαq′ η O■01α

oδηvε ttα L απ6 τηv ECU βdσεLTωV σημdτωV δLαφ6pωv

αLσOηて埼ρωV KαLTωV■ρOVραμματωV πOU δLα OこτεL vLα τηV

KdOε  TIερtrlτωση.

Ot KUρ L6τερoLて6πOL βαλβtδωV ρελαvτ t πou

χρησLμOπOL06VταL′ εiVα L OL παραKdτω
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Σuμ3oλ LσL10C:

H palpi6a puOpuonq

peLo,vrl U€ PrlLrCI,rrKo ruvqrqpCI,, rono0erelrar etre oro orilpra

rrlq nerq.Lou6ag yra(ro0 elre otov cryovo €Loayoyqq aepcr.

Anorel,etrcxr crn6 rov BqJrq,uKo rr.vqr(pa, to eprpoLo Kq,L rnv

FcIF(,6cx. Ka0drq o pqpmrroq Krvnrnpoq rspr.orp6Qetar
apLor€pa q 6e(ra,, petarwel ro eprBo],o, nou rweitq,r
pnpoora etllq orou q paL9(,6o, narqoer orq e6pcr rng, n
nloul, E]rrrpsnovrcr.q va nepaoet ],ryorepoq ( neprooorepoq
a6pag, nou naparapnr€L rnv r€rq.l,ou6a (o1. 26). H
nepLorpoQxq rlvqoq rou poropo lrerq,rper€rq,L or
Vpo.F1-ttr( 6tcpropStirvovrqq rov p6ropa Kq,r ro epBo].o oe

neptroltrto- ro$.la.
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Zyrlpa 26

Avttototla l,ertoupvouv Kq,r rCI, ouorrl pq.Ta'ftou
q,vcron r6vouv rrlv rerq.Lou6q, yra(rou.



O PnLrq,rrKoq rwqr(pq,q rou Xpnot1ronoue[rq,t orouq
pu0prtor6g peLavrt, o.noreLetrq,r q.no rov 6rnol,tr6
poropq, rou elvat evaq povlpoq pcryv(rqg ral crn6 rov
rerparol,rr6 otarq rou elvar q],ercpopcryvrlrqg. O
orarrlg etre 61er 6uo povc nqvta XX- rcrr YY- (oy.271,
etre 6uo 6tnl,a nqvla (6nf. 6uo nrlvlcr pte 6rn],o tu],typra
o1. 28). Mrcr crKotrn napaLLay( rou runbu pe 6rnLa
nqvtcr, etvar 6uo provo, nqvta U€ Ueoctla I(Sn to
rq06vq.. To rqOe nqvto, (povo q 6m).'o) ruLtyero,r oe 60o
crn6vq,vtr nol,oug 6ror tilore, 6rq,v 6rappeerar an6
pe0pra, or n6l,or va ylvovrq,r q,vrt0eror.
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Zy11to 27 Eyrlpa 28

Irov r0no pe pova nqvta (oy.27\, 11 ECU evaLl,dooer
6ra6o1rra rqv rare00uvon rtltv peuparulv rtllv 6uo
nqvlulv. Kd0e rcuroxpovrl evq,trLayq rtllv peuptarov,
nporo,Lel al,trcyn rnq no],rrotnroq rtltv
qLercpopayvqrdlv KCI.r reprorpo$n rou p6ropa, rq,rq,



900. Av n eval,l,ay( ylveroL q,ro ro X npoq ro Y r6re q

rtvqoq rou p6ropo, elvar 6e(roorpo0n, av ytverat
avrtOera etvar q,prorsp6orpoQq.

Itov t0no pe ra'6mLa nqvia (o1. 28), unapler UovLUn
rpoQo6oota ora onprelo nou eivar onp€Lt^lpsvc, Ur + Kq.L

aprel r'1 ECU va yeuilvet 66o 6to,6o1wd, nqvla raOe

Qopa. Av n.1. H ECU yerci:oer ra (Y & X-) Kq,L orrl
ouvexslq, rq, (X- & Y-), 16r€ o poropag 0a reprorpo,$el

rq,rq, soo 6e(roorpoQo,. :

Zyrlpa 29

Iro olqptc 29 Qatverar q ouv6eoproLoylcr evog
prlparrro0 rwqr(pq 6r"nLot nrlvlou U€ rnv ECU. H ECU

eL6yler rov Krvrlrnpo, ev€pvorouivtag 6ta6oltrcr q,vq,

6uo ra rpcrv(lorop (n.X.

+It 1l



TrL&Tr24Tr2&Tr34Tr3&Tr44Tr4&Tr1 = 4 pn pqrq rou
p6topa rpoq prta ro,reuOuvorl 6ntr. 3600 rsprorpoQn).
O cprOpoq rov pq;rarurv qn6 rqv pla o,rpala Oeoq u:g

rqv d).L4, norrtl,Ler aval,orya UE rov Kc,Tq,oKruaorrl. H

Toyotan.X. Xpnorporor€ L t25 prlprata, q Magneti
Marellil80 rtrn. , yro pra perq,rlvqoq rou eprpo].ou VUpu)
orcr 8mm. To eprpoLo pnopel vc Qtaoer q,n6 trlv pta
arpata Oeoq ulq rnv aMn oe Xpovo 2sec.

Me rqv Xpnon r<rlv prlpatxtilv rwqrnpulv, qECUpnope[
va pu0ploer pe preyd],q crplperq, rrlv noo6rr1ra rouby-
pass q,€pq, KCI,r €rLntr6ov vq, eXeL q,nol,uro 6Ley1o rrlg
Oeoqg rou epp6l,ou, Xtrlplq va lpera(erat ranoto
atoO4rqpa Oeoqq. ft 6l,a rq ouorrl$q,ra nou

XpnoLUonorotv FnUmrro rrvqt(pq,, ro r0pro peLe

tl,rer<aoprou eLeyxfiCI,L q,n6 tqv ECU, rilore pera to
opqorpo rou Krvrlrnpq, q ECU vcr ouv€1toer va
rpoSo6oreI ylo Urplra 6eutep6],emq, rov Br'1pro,rrr6,
dlore CI.uroq vcr. Tono0erqoer ro eprpol,o or4v evrel,tilg
avorrcrl Oeoq VLq, iloLporrlrq, oro en6Llevo {erlvqpa.

Or enaQ€q rou prlpatrrou KLVnrnpa' rou pel,q,vrl prnopeI

va etvcrr:

o 5 encr0eq Vro rouq pqpctrro0g 6ml,ou ruLtypcrrog (2
enaQ6g ylq, rq, +L2V yro, roOe (euyog ruLryprartrlv
(oX.28) rq,r r6oorprq encrQeg vlq, rnv yetulorl an6 rrlv
ECU rd0e ruLlyprmog)
o5 ena06g yra rouq prlparxo0g 6mtrou rutri.yparoq (1
rowrl enaQrl yrcr rcr +L2 Y VLq, ra r6ooepcr ruLlypara



(oX.28) rqr rdoorpLq ena$69 Vrq rrlv yetulor'1 an6 rrlv
ECU rq0e ruLtypcrcog)
o 4 ena0€q VLcr rouq pqprarrrouq povou ruLlyj-rarog (6uo

ena$eg yra raOe nqvto nou xaral,qyouv ornv ECU)

(f1avrorc nptna va oupBouAtu6paorc ng nptg nou divc.t o
KdTdoK€uoorryE Tou ouyKsxptltcvou oyr1patog Kdt To oytdio rou
ouor4porog qtxaopoQ)

Arcrr6ntrlq oro OFF. AQapotpe trlv Qloo, rou
prlprarxou Krvnrnpa, evronl(oupe noreg enaQdq no,vo
orov Bqpcrrr6 elvq,r or o,rpeg rov rnvlov rq,t petpape
rq0e nqvto Ue trlgop€rpo (oX.30 n oX. 31). Kdee nrlvlo
np6ner vo, 61er q,vttorcron Vuptrr orq, 25 - 55 O.

Arq,ronrrlq oro OFF. =q,vq.roro0ero0p€ rnv Q[oa.
Xpqorponouilvrq,g natrpovpq$o, 611 proupvou UE enoS(
ora arpq, rq,Oe nrlvlou (povou ru],fyparoq) ( oqv
rpoQo6oota t2V ro,r arpo nqvlou (6rnLou

ruLtypratos) . Me rp0o rrvr'1r(pcr, oro pel,avrl np6ner va

Bl,enoupe pLq, KuUq,rol.ropQn 6nulg oro oX. 31 n 32.



TI

t轟
‐守「遠1子: 量1曲豪rl彗浄‐辱甕亀師奪攀釧請

乃(4μα 3イ 仙Oyoj「(メ靱α700     乃(4μα 32`δ′TrAο」「ιメ砕αroo

PYOL41Σ H PEAAN丁 IR/1E

HAEKttPOMA「NH丁IKH BAABI△ A△Y0

Σuμ3oλLσL16c:

1111

1■

"

「
翻一霞

一Ｆ
ｉ
一
一
欄
一
〓

底
E

轟
Ｙ

一Ｔ

一曝

望 匿狂幽墜 巨Ю

] 晏 |

一よ :W 一轟

「
舅
財
甍
Ⅷ

一一一一一一
一一一 一一

圏

瑠

圏

菫

Ｔ
，
■
〓
〓
〓

一一一躍 咤
露
繁

ξ

群

卜
鰺 難

爾
留

菫饉
， ―

■
■

ｉ



'Evo,g oLLog rp6nog puOprtorlq rou by-pass q,€pq, oro
peLavrl efvgr pre r1],errpoUq,vvrlrrrr1 po],pi,6a 6uo nqvturv
(oX.33). Anotel,ettq,r q,ro 6uo nqvio,, tivav
nepLorpeQoprevo povrpo payv--qrq avaproq, orq, nqvia,
rov a(ovo rnq 9ql,'Ft6aq KqL pra pcl,pt6a, nou pe rqv
neprorpoQn rnq pnopet va avolyet n ,o r],etver tqv
6to6o rou npooOerou a6pa.

ZXnpo 33. HAtrcrpopayvrlnxrl BaABfda d1o n4vluv
To avoryorl,etorpo rnS Fo.l9i6cg el,eylerqr CIno rqv ECU, 11

onola rpoQo6otel rq 60o nqvla pe avrlOero oqpta rdorlq
pre 6raprop$uror1 rq,rq, nl,aroq (PWM) (oXnpcr 33). To oqpra

$oprroqq (duty signal n duty cycle) etvar 6vq onpo
ouxvorrlrqq n.X. 100 Hz (nepto6oq U100= 0,01 sec =10
msec), rou oe rq,0e nepto6o, dvo, nooooro rnq elvcrr ON

Kq,L ro un6Lorno eivcrr OFF.'Eror ov n.X. ro 75% qg
nepto6ou elvar ON, ],eprc orL 61er onpra $oprtoq c,75%.



Σχ4μα 36
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HAEKttPOMA「NH丁IKH BAABI△A ENOΣ

同HN10Y

Euppo)\rop6g :

H 9o.l9t6q, elvar ette neptotpoQtrou t0nou (n.1. Bosch

o1.36), etre ypcrptprro0 (n.1.Toyota o1.37) . Ze raOe

nepintulorl, elvo,t ]rto Kq,vovtKcr r],etotn FaIPi6a n onota
o,volyer avcrtroya pt rnv 6uvo,pr1 rou CI,vclnruooet 6va
pqvvnrrro ne6to rou 6qproupyelrar q,fto evo, nqvio.
Avri0erCI, €ntv€pvei 6va eLcrc(pr.o, rou q,vtttiOerc,t oro
pcryvnrrr6 ne6[o.
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ZXnpo 36 ntptorpoExry BaABida

ZXqpa 37 ypappx7 BaABida

To nqvto rpoQo6or€lrqr pe raoq Urq,rcrptaq Kq,r 11 ECU ro
yerdlvet p6oul evoq rpav(lorop (o1. 38 ). To orlpcr rou
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Σχ4μα 3イ .Συvδεσμdo/rα  ηスεκrpOμαγソηF′κηgβttβ iδαg δ」ο
rTηυlωソκα′ECυ .

0てαv τo πηvlo丁2 πα[ρvε L σnμα φ6ρτLσηq 75%′て6τε τo丁 1
πα[ρVε L σnμα 25%(λ6vω■ou inverter)Kα L O μαvVnτηq

σTρЁφεてαL Kατd 75%て ωv 90(67′ 50)TEρOq Tα hρ LσTερ故

αvotvovTα q TIερLσσ6τερo τnV βαλβiδα αT16 τηv llεσαtα
OЁση LσOppOTItα q:

Σε πεptTEてωση δLαK6πnC τηq τρoφ Oδ Oσ tα q′ η βαλβtδα
παtρVε L μLα πρOKα00ρ LσμこVη OЁση πou Kα 00ptζεταL αTE6

τηV μαVVητLKn LσOppoTItα αvdμεσα στOV μ6vLμO μαvVnτη
Kα LτOV OπλLσμ6 τωv πηviωv.Σてη OЁσn dUτ n OL στρ00こ q

てOU ρελαVTtε

"α

L 1000-1200 rpm.



Or ena$6q rng paLpt6ag elvat3
(Urq rpoQo6ootq, +!2Y, r<crr 60o yeloor1 oe rq,0e nr'1vto

protrr ECU)

(llavrorc, nptnu va oupBouAeu5paor€ nE nptE nou divet o
KqTqoK€uaorrlE Tou ouyK€xptlttvou oyrlporog Kot To oyidrc rou
ouorqparog qt*aopol)
Arar6ntrlq oro OFF. AQcrpo0;re rqv $i.oc rqg pa],pt6aq,

ewont(ou;.re navt,.r orn paLp[6a rol€q enaseg eivcrr ot
arpeg rtrlv nnvlov rq,u petpape rq.Oe nqvto pe trlpo1.trrpo.

Kq0e nrlvlo np6ner vo, 61er o,vrtorq,on vuptlr orq, 20 O.

(aval,oya U€ rov Kcr,rcoreuaorq).

ZXnpa 35

Arar6nrnq oro OFF. =crvcronoOero0Fs rqv $i.oa.
XpqotponoLcilvrqg naLpoVpcrQo 6uo ero66c,.tv,

6qpr.oupyouLrs enoSq oro, orpa rq0e nrlvlou. =€KLvdlvrCI,q

pe rp0o rwqtrlpa, 0o, rpener vq, 6o0LrE oro peLo.vti, 1rro
KUlrq,rolropQn rq,popora Ue rnv rou olqparoq 36.



tpoQo6oretrcrr ro nqvio elvqr o(pa rcrorlg pe 6tc,1,ropQooq
rarq, nLarog (PWM onpq Soprtorlg). Ooo peyaLurepo
elvar ro ntrd,roq rqq raoqq ava nep[o6o, 16oo nro q,vorrtrl

elvcrr rl BaIBi6a. IuvqOoq n BoIBi6a evepyonorelrqr oE

rurl,o l,eroupViqq q,no 35% eog 100%.

壼Vi聯餃彎
断酬愛饉奪撃攣
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ZXipa 38 olvdeoq Tqg BoABi5aE pcAavri p€ rnv ECU

Or enaQsq rnq palpt6cg etvar 2 (pra rpoQo6oota +12V,
rar 1 yeturoq rou nnvlou p6oul ECU).

(llavrore, nptna vo oultBouAtuopooT€ Ttg nptg nou 6ivtr o
KqTdoKtuoorqg rou ouyKsrcprpcvou oyqparog Kdt To oytdrc rou
ouorrlparog qtxaopo0)

Arq,r6nrrlq oro OFF. AQorpoupE rnv Qtoa qg paLpl6ag,

Kqr orLq enoQeg rqg pol,pt6aq prerpape to nqvto pe

ol.lop€rpo (oX. 39). To nqvlo npdnet va 61er rqv awtorcron

陶ムβ師。



TIou dvαvρ dφεt o KαてασKε Uασて埼q(π oχ.BOSChMOtronicML

、  4.18Ω′Motronic l.5.4 16 ΩKλTI。 )。

Zyr1pa 39

Arq,r6ntrlq oro OFF. =qvCI,rono0ero0pe rrlv $toa.
Xprlorponor6vrq,g naLpoypa$o, 6q ;rroupvouUs enaQ(
ouq enaQeg rrlg pal,p[6cg. Ierwdlvrq.q Ue rp0o rrvr1rr1pc,,

0c np6nrL vcr 6oupe oro pel,avrt, pLc KUUq,ropopQ(
nap6prorct U€ rnv rou o1(;raroq 40.
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