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EvorrTra 4
MovriAq npoUnoAoytopou rou ruxAou

4.1 Erooy(,)vn

Hdn oro poonlo Tnq Oeppobuvo;rrx4g 6yet nopouotqorei o rpdnoq unolovlouou rou
r6ovrxo0 KUKIou Tou Bev<tvoKtvnrnpo Kot rou Klvnrnpo diesel. Favtxo, o KUKIoq trslToupvioq
prog e;rpotrogopou pnxovnq lnopei vo yoprorai oe pro oelpo ono ove{opr4req dtepyooieq:
Eroovurvn, oupnieon, ro0o4, axrovu:on xot eEovtlYn.
Egooov unopxouv povr6tro Yto rtq ent p6pouq Erepyooieq, pnopei vo yivet npounotroytopoq
otroxlnpou rou x0xtrou. Ynopxsl n 6uvorornro ovonrufqq xot Xpnonq povrdtrutv Ylo Tlq enl

pdpouq 6repyooieq Tou K0KIou, oe 6rogopouq Foepouq oKpiBeloq npoodvVronq:

=aKrv6woq 
ono ro povrdtro t6ovtxou KUKtrou, (epyo(6pevo pdoo r6ovrx6 oepro' pndevtxnq

drooroonq), pdoul rolv Uovrdtrurv KUKlou Kouoigou - odpo (oKouoro piypo noyttpdv4g

ouoroonq, xouoodpto oe toopponio, p46evrx4q 6rooroorlg), nqyoivoupe oro l.towttro
nlnpujonq - exxevtlo4q (powdtro ;rr16evrr4q droorooqq pe xtvrlrtxiq oxdoetq Vlo 6^sq, Tlq

Erepyooiaq rou xuxtrou - pero6ooq Seppor4roq, xouo4, porl peoo ono ro opto rov oyxt'lv

a,\dyyou), oro e{e16rxeuydvo oepro6uvol.rrr(o uowdlo (ent ntriov l.tovo6toororot unolovloHoa

xuporov nieorlg oTnv etooyujVn xor aEqyLJVn), ror retrrxo oTo peuoTopnxovlKo povTaAo, onou

pnopei vo yivowot btbtoororot (oEovrxn oupueTpio) n reArxo xot tptobtootoror unotroytoltoi

inq ponq, peroboonq eeppornroq Kor Kquonq, orrg enr pdpouq 6tepyooieq, on6Te grqvoupE

vo npoptr6noupe oK6pn Kol rlq eKnoUnaq punov rou Klvnrnpo.

tro ZX. 4.2 goivovrot broypopporo p-V t6ovtxtlv' KUKIov, avd oro :X' 4.1 6vo npoyportxo
perp4pivo 6rqVpoppo Bev(rvoKlvnrRpo, yro tr6youq o0yxptorlq.

C'li'dcr ',olurlc/rnq

PE3.urc-volumc dhgr"am of 6ting spart-igtrition cnginc. r. = 8.4, 35OO rcvlmin, p, - 0.4 atm, p. : I
.tm, imcPr = 29 alm.
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ldeEl models of eogillc ProcesseE

Arautaioi

ComPrclsion (l_2)

Cornbustion (2'3)

ErPansion (l{)
Erhcust (+5-6)

aod
intak. (t7-l)

l. Adiabatic and rcycrsiblc (hcDcc iscntropic)
l. Adiabatic
Z Coatbultion oaalrrs al

(d) Codlt.tr! volumc
(b) coBtrnl prt33ull
(cl Prn ai conttatrt volumc atrd pad ll co trnl

plr3lurt (callcd lidilad Pllsurc)
3. Conbultioo i, coopldc (?. - l)
l. Adi.betic aod .ca€iliblc (hancc irantropic)
l. Adiabalic
Z vrlvc cvcot! ooqrr at toP eDd bottom-o.trrcl

3. No cbatrgr in cylitdc. volumc a! plqsurc
difctloraa saro3! oFn valva dtop to zcro

4. Inlct and ditull prastulj6 cootlatrl
5. Vclocity cfrccts ncgliSiblc

{r)

Prcssurc-volu[c diagraEu of id€al cycla!- Unthrortlcd op'ration: (a) coBtaDt-volumc combu|llon;

,r)-;;;:;'i-;;"----bu!tion: (c) limitcd-Pratur. combustion (d) Throttlcd coorant-volumc

cyclc ; (e) supcrcharg€d constatrt_volutla cycla

:Xnpo 4.2

:To:X.4.3 goivovrot ouYKplTrKo onoreleol.loTo ono Tnv eQoppovn lbqvlKou l'lovTslou
orqeepoi oyrou, neptoproLrevnq nieonq Kol oroecpnq nieonq, oe Bav(lvoxrvnrnpo pe.oxeon

oupnironq 12:1, nou Koiel piYtlo ouvKeKplpevnq ouoroonq. :Tov f livoKo golvovTol

ouvKptflKq onoTetreoporo Tov unoAoYlopuJV.

l-evrxo unopei vo elnujeei oTl ro loovlKo povTdlo eivql XpnolHo Ylo Tnv KoTovonon Tov

oeppobuvogrxt^tv opXuJV .\e lroupyioq llJV KlvnTnpujv, otrtro 4 patrdrq Kol Belrloronolnon rov

xqpoKTnproTrKov,\errou pyiog onolou6RnoTe npoyportxou KlvnTnpo 6ev pnopei vo ornpi<srol



oe nopo6oxeq roopponioq, oIIo eo npdner vo trqBEr undqrn KtvnrKeq oydoerg yro r4v
nlnpoon - exrevoon rov 6totgopr,rv ovKov etravxou Tou KrvnTnpo (xutrrv6por, noltrontr6q
sroovovnq - eEovovng), rq pero6oo4 oepporqroq ono Kot npoq To Totxol.roTo rou KUliv6pou
xor rnv xouon.

To ontrouoTDpo 6uvoro ono ro ;.tovTdtro ournq Tnq KoTnVopioq eq nopouotoorei oro enopevo
Koeoloro, yto ro nopo6etypo rou xtvrlrr;po diesel pe on'eugeioq dyyuo4.

Fl !$st!.volud! diagrae! for coorutrt.voludq
tr|'d$d cyd6- r. = 11 t - 13, Q'/k.\l = 9.31r.

liDitcd.Pllsrurc ard coBltrtrt-prllsull idlal
- rY,'. = t.s2l, prJh - 67.

Compubor of idcd cyclc re*rlts

imcp idcp p-.
,tt.t Pr Pt Pr

Cond|lt voluDa 0525
LiEitGd prcr.urc C50O
Conlt|nt Flaaurc 03m

15.3

15.5

ll.8

0.r2t
0.231
0.6

12t
67

:Xnuq 4.3

, - 13; r. - rzi Q'lc.T) - t.52J.



4-2 ncprypoqn powd^ou nlnpoonq - eKKavoonq Ylo KUKIo diesel

To uovratro nou nopouotoearot e6o, Kot orn XpRon rou onoiou eo npdnel vo etooKn€ei o
gorTnTnq,, groxTnKe et6txo yto exnot6aurtxoug oxono0q. AvnKsl ornv KclrnYoplo Tov

povrelov ntrqpooqg-exxevoronq Kot pnopei vo npounoloYioel rr1 p6vrpn AelToupYio evoq

Krvnrnpo diesel on'sueeioq dyyuotlg (Dl), etpooov rpoqo6orneei pE To VeopsrprKo 6e6o;tivo
Tou ouvr(EKprudvou K|vnrnpo, ro xopoKTnplorlKo Tnq owlioq narpetroiou, Kol Tlq, pueuiotlq
rou rrvqrrlpo ixpovropoq BqIBi60rv, nponopsio 6yyuor1g, yopoxrnplorrKo ouoTnporoq VuEnq
KrI). :ro Ta^oq rnq evornroq ournq nopqTie8vTot evoEtKflKo nivoxoq pe Io onolToupevo

6a6o;rdvo KrvnTnpo nou unoor4pi(ouv rn Xpnon ev6g rarolou powalou.

To ouvoltKo eeppo6uvoplKo ouornllo yt tpt(erot oe ovKoug elevxou, oTouq 
-onolouq

EtoEpxerol, ofloenK8uErot xor e{epyaror po(o oeprov. ot oyrot eleYxou (Ku^lv6pol t(ol

nol^on^sq erooyovnq xor eEovtrvnq), ouv6sovTol UsroEu rouq, Ue runporo oYurvov r(ol

6roropeq oTpovysltopou,ol onoleq sxouv opstrnTeo 6uvotorrlro onoenKtuonq'

Or unoloytollor rorv 6tepyoottlv Pn povlpnq porlq pero{u rtrv oyKov eIeVXou ontronotouvtqt

pe rnv nopoboxn Tnq olover-povllrnq ponq Ylo To nolu pll(po Bnpo uno^ovlouou Tou

npoVpoUUoroq (1 " yttvtoq orpoqqlou).

H eEpuobuvoutKn Korctoroon Kol ouorqon rou osplou oTouq ovKouq eItYXou ee{'JpslTol

oporopopgn oTo X{,lpo Kol oro€epn oro XpovlKo Etoornporo Tov BnUoruJV unoAoylopoL'

H XnprKn ouoroon r4q yopoorlq rou xutrivbpou eeopelrql orl neprYpoqerol ntrrlpoq pe ro

troyo oEpo tr. H xoroorqrrrn etroLJon egoppo(erot oTo nEpltxoptvo rtJV ovK0JV 6 eVXou.

ANTOPIEMO: YNOAOTI:MOY MONIMON :HMEION AEITOYPNA:

:e otrouq rouq oYKoug eIsVXou erpoppo(eror To lrporo Oeppo6uvoprxo of tt''t1'to:

loo

dU - D(hdn\, ,
i

dQ, - p.dV

Or opor rou beftou Patroug ogopouv:

. orn ueroqopo pq<qg utoo ono ro oplo rou ouornporoq,
* Tn peToQopo etpLlornToq
- Tnv nopoY{l\/n n KqTovo^(,,Jon epYou.

Enrortg e{popl.ro(aror ro roo(uyto po(og

t
J

dr=D dnu,o.i,E dru.,
rl

(4.1)

(4.21

Irrg 6uo noponovo brotpoprxeg eflotloetq eq nptnol vo eloqx€ouv To ptve0n m' I, T, nou

SeoJperTor ofl nsptVpogouv tvTe^{rg Tn eeppoouvoplKn KoTooroon Tou tpvo<opevou ptoou

oe Koe€ oVKo etrevxou. Tlo To oKono ouro XpnolponolouvTol npooevYlorlKtq eKQpootlq rng

uopqng u = u (l,T), Koeoq Kor unopovietro vlo Tn Ypoppn Kquonq Kol rr1 peroboon

eepuornroq ono rot npoq To TolxGrpqTo Tou es,\opou rouorlg (xutrrvbpoKeQo^n, spBolo,

xrTovro).



Hu dm* - & mx u, e.S @*t1l!-fu) exp((-6.919-!-lalt''rr1

Or yopoxr4ptortKeq nopouerpol m Kol 92, (yopoxrqproflxoq oplgpoq Kouonq Kol otopxeto
xouorlq),npoooppo(ovror ue Bqon rn Uson npovuorlKn nlson'Tn paYlorn nleon Kol rnv
xorovoAoon oro ovouoorlKo onuelo trElToupYtoq rou r(lvnrnpo, Kol n lsroBotrn rouq oro
droqopo onuEto IstToupyroq unotroyr(arot ouuq{rvo l.lo llq eKQpqoelq TOv woschni Kol

Anisits:

n - n,,trLr*r'u 1!eJ+7 (1'"

104

(i) H eKqpoon Vibe yro rov unoloYtopo rnq Vpopunq Kouonq:

ez - Q,,"ttlf' <ff1

onou Pr,T. nteon Kol eappoKpoolo ornv opxn Tnq oupnlsonq,
tD ri x6euorepnon Evouonq,n onoto unoloyt(erot pe Boon rn oxeon:

(4.3)

(4.4)

(4.5)

Pn ec - '12.4

onou

618840 (4.7)
E.

Ql't + 25

xor CN o opropoq xeroviou rou Kouoipou.

H bropxero rouorlq (oe Uoiptq T:) tropBoverot orogapn, evur oeopeirot Uerq9o^n rou

XopoKrnproflKou oprgpou t(ouonq povo oe ouvoprnon pe rlq orpoqsq:

(4.8)

IDtrrrt - (0.36 . 0.22 c,)exn lEl;| - #*, ' ,
21.2

)0.631 
(4.6)

tn-tTt,.,-cF!-)
D,a

(ii) H EKqpoon Woschni Vlo rov unotrovropo Tng psrogopqq oepporqroq perofu

epyo(oyevou peoou Kol Tolxuiporoq KUIlvbpou.

O unolovtolioq VtveTql Vlo To enl ptpouq orolxelo rou ootropou Kouonq Kql n ouvo^lKn

eeppoppon tpuf4g npo<unrtr ono Tnv oepolon rurv enl ptpoug eeppoppoov:

O*-La,A,(To-T), q-'+
i

(4.s)



loz

H ronrKn 6rqxupovon r0JV ouweleorLjv ouvoVoJVnq ono Tnv nloupo rou epyo(opavou Ueoou
ervor rdrorrepo onUoVTtKn, oMO exel onodaly€et Ort O UnOtrOyrOpoq TOV oUVollKuJV peVSoOV

ervqr buvoro Vo ytvEt pS ljEVOln orptBeto pe eELJpnOn TOntKO peo(l)v OUVTEASOTUV nou

unotroyr(ovror Fe Boon rnn eElotlon rou Woschni, n onolo unoloYl(er 14 ypovtxq bloKupovon
Tou ronrKo peoou ouvretrtorn ouvovlJYnq oa aEoprnon ono rlq rqxuTnreq ponq rnq
yopoonq Tooo oTn 6topxeto rrlq onontruorlq Kol nlnpulong rou xutrtv6pou, ooo Kol oTn

6ropxero rou Bpoxou uqntrnq nleonq.

c - 130. pos T-o.s o-oz (ct c^ + c"(p, - p^) +if"
(4.10)

(4.11)

(4.12)

Onou Koro rr1 btopxelo Tnq ouunl8onq Kol Tnq eKTovoonq elvol

l.

c, - 2.28 - (0.308 is)
cn

evo orn 6ropKeto Tnq ononluong

q - 6.18 , (0.412 9r:1

To nqlxov cu/cm tropBovet unoqjn To noooolo rou orpoptAtopou rou qepo ElooYCJVnq oTnv

roxurnrq rulri odiirov nou enoveTol peoo rnq Klvnonq rou euBolou'

ETor, Vrq Krvnrnpo on'euOetog EYXUoeLiq yopiq l6roirepo orpoBlllopo pnopai vo toyuet

cu/cm=1, evo Vto KrvnTnpo pe 
-brepyooro 

M (royupoq orpoBrtrropoq!) vo royuet cu/cm =3'0'

Kqr yro roxuorpoqo Krvnrnpo ;le 6rorpepevo eotropo eoq cu/cm=s'o (noAu toyupoq

orpoBrlropoq, onulq Kql ornv nepinrolon royuorpogou Dl diesel Yro enrBornvo)'

o ouvTeleornq c2 6rogoponorerrot ovqtroYo pe To ov o Klvnrnpoq elvol on'eueeloq EYXUOT{Jq

1drorpepevou eoAopou, evr.,r 4 6tepyooto Kouonq M onoretret ev6topeorl neprnru'roq pero{u

T0JV nponvoupsvujV.

Ie oyeoq UE ro ouvrtleoTn ouvovovnq ono Tnv ntreupo Tou vtpou, ono rlq noltriq oxeoclq

nou ouvovrr;vrot orn BtBtrloYpotpio, pnoper vo trnqeel n.X. n eK9poon rou Aladiev Vlo rov

unoqruKTo Bpoopo:

4n t6o 1q, 10-6)07 (4.1 3)
aw (T*,7) (41.-o.1osrJ

onou Ssujpsrror orr ot ouvreltoreq peroQopoq eeppornroq Kogopl<ovTol Kuplog ono rlq

ouvenKaq Bpoopou orn 6tentgoveto paroEu Uerollou Kol vepou (o4peto unotroytopou KovTo

oro n^npsq 9opTro).

>Tnv nsprnrujon nou n peToQopo eeppoTnToq, e^sYxerol ono Tlq TqXUTnreq ponq rou vspou

q,u€nq,pnopouv vo Xpnorponornoouv oxsoerq Tnq popqnq.

(4.14]|

r = 350. . 2100. \[w lwm"Kl



log

Tro rn pon rov oaprov Ueoo ono rrq BotrBrdsq etoov0Jvnq Kot EtoYovnq onoq Kot U6oo ono
Tn BolBtOq orpovyqlrouou, eQopuo<owot ol YvuroTeq ox8oelq rnq Uovrpnq ponq Utoo ono
oKpo9uoro:

frc,o..t - c* A.,.o,a Y 4.",*
(4.1 s)

dtD

onou cdis eunsrprKor ouvTEtrsorsq eKponq nou Eunsptsxouv Tlq onoKlloelq trov(l) onoKoltrnonq
ponC, il-pBnq Kot rptBuJV, KoeLrq Kol rlq onoK^loelq ono rlq nopo6oxeq povo6loorornq ponq.

H yer,lperprxq 6rorop4 A lopBoverot oov noponleupn enlqovelo Koloupou Ku,vou, nou
xooopr(eror ono ro ovorypo rnq potrltoog (Btr. Ev6uro 5).

Or ouvreleoreq eKponq perpowol os oroeopEq ouvenKsq ponq Kql nopouolq(ouv Konolo

etopTnon ono ro ovorvuo Tnq Bo^8t6oq.

Tlo rq ovovKeq rou ouvKeKplptvou npovpogljoroq, XpnolUonolnenKqv 6e6ogevo rou
Wallace, ono owtorotXaq VEurUerplsq BoIBtburv'

H nreon orouq oYKouq eIeYXou elvol nopoY0jYo l.lsveeoq nou npoKunrel ono rnv e9opuoYn

rnq, KorooroT[(nq eElot]Jonq oE Koee Bnpo unolovlopou.

H o^oKtrnpujon Tov 6tctQoplKov stloujoeov Vlo To m, tr, T oTouq' oYKouq eIeVXou, VlveTol pe

rn Ueeo6o Heun npogtrevnq-dtope0ronq (predictor-corrector), oa BnUoTo 1 Uolpoq VOVloq

orpoqolou.

To Kptotpo ps\/eeoq, Bnpqroq, ennpeo4eror ono flq xpovlKeq nsplooouq onou oupBolvouv

onpovflKeq peroBotrsq oro XopoKTnplorlKo peveen peoo orouq, Ku^lv6pouq'

, oTtlv neproxn Tou AN: pe Kouon, onou psTogo^Isrol onuovTlKo n eo0rlEplKn

evepvelo.
, orq neproxrq nou arvot ovotXrEq BotrBt6eq,onou oup9olvouv onUovrlKeq UeroBotreg

po<oq.

' i6ro,repo ornv neproxn enrKoluqrnq Tov BolBldov eloovolvnq Kol sEoYuJVnq, onou

e{otrtoq rnq ptKpnq po(og nou extl tvonopslvet orov xutrtv6po, or peropotrsq Ho<oq
oi evo-Bnpo unotroytopiou, slvol ouvKplolpeq Ue Tn ouvotrlKn po<o, npoylro nou

6qptoupyet 6uoxolteq orn ouYKA|on rou npoYpoUporoq.

:Tnv Qoon trornov rqg entKoluvnq, onoq Kor oe Koee ypovtxrl nepro6o nou epqovt(erot porl

ue nolu grxpeg brotpopeq nteoec,Jv xor otrtrntrenr6pooelq noltrLJV ovKOV elevxou,elvol

onoporrnTn n Uetoon rou Bnporoq YIo vo onoQeuxeouv npoptrrlporo qorqesloq'

Or unoloytol.tot oTov oVKo tItYXou "nol^on^n s{ovoynq", Yrvovror enlonq Ue rq pe0o6o

nlnpoonq-er(Krvooqg. To Kouoorpto etoepxeTor ono flq 8otrBt6eg e[oyr,.ryqg rov xutrtv6pu.rv

Kor eEepxarot ono rnv eEo6o rqq no.,\trontrnq

l-ro rov unotroytoUo T0rv OtpptKOV onu.rtrerov rrlq e{ovoivnq,XpnolponolsrTol n oXeon rov Huber

Koller, ooov oQopo Tov ouvretreorq ouvoVtJYnq, Kouoqeplou-rolXuJHqToq:

Nu-
1_

- 1 .6 Fleo'a
(4.1 6)
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Tnq eepuoKpooroq ono rlq oxsoelq:

tO-3 4.E37 lvntj

(4.17)

(4.1 8)

(4.1s)
rg - 0.335 lo-u r!tt' Ikgtn 4

O unoloytopoq rou ouwatreor4 perqgopoq gappor4roq pero{u roryoporoq eEovtlvnq-

neprBotrAovroq, yrverot pe rnv epnElplKn ox8on nou 6lvet o Schack:

c, - 9.54 * 0.0085 014/s) \tillm"l4
(4.2o].

ol pSq nou npoKunrouv ono Ttq noponovo oxeo8lq ylo Tov ouvollKo _ouvrel8oTn
trsToQopoq eopuornroq perofu xouooeplou-neplBollovroq, elvol ylo rqv e{oytlyrl rou

r,unrnpo ieen/VnNi or4v rofrl r'rv 35-50 W /m2K, Kot axouv entgeBoroeel Fe perpnoslq.

To 6roypoppro ponq Tou npoypoptloroq ylo rov unotroytopo oToeepulv onpelLJV trelroupvlog

gorveto' nopoiot". H eKTeleon Tou npoYpopporoq os VIuJooo FOBTRANTT' Y-lverot oe

urKpounolovrorn IBM PC-AT, pe 6topreto unoloYlopou r4q rofrlg rorv 2 min Vro Koee onuelo

trerroupyrog 6-xultv6pou KlvnTnpo.

Iov 6e6opevo etoo6ou, ro npoypoppo Deyerot
+ ro ve(,)perplKo orolxelo Kol
+ orotxelo pueploeL,v rou Klvnrnpo
(6roperpoq x brobpopq, opreuoq KUAlvOpov, oelpo tvquonq, XopoKTnplorlKeq, nopoperpol

VpoFpnq Kouonq oro ovopooTlKo oqpero trerroupyloq, 6loropeq, Xpovlopot rot ouvretreoreg

i*ponq iou BoIBi6ov erooYoVnq Kor atoVLrYnq Koeorq xor rqg potrBt6oq oTpqvvotrropou 'Krl,
BI nivoKo 4.1 oro ratroq).

To 6e6opevo nou yopoxrrlpt(ouv ro ouVKeKplpevo onpelo tretroupytog, slvol onu;q Kol ornv

npoVpoflKn tretroupyto:

' n noooTnro ovxsoptvou Kouoll-]ou'

' o oplepoq orpoQov Kol

' or ouvenKeg nePtBotrtrovroq.

(To TeleuToio BdBoto, exrl olpooio povo oe etdrrdq neptnr6oelq, nX ptYqlo utpoperpo)'

O uno.\oyropoq opyr(er oro KNI rou nporou xultv6pou pe rov Xpovo oupnleonq,onou

orDovror opyrxeg lpaq yro ro peyeoq ev6togepovrog. To BnUo yovroq orpogo'\ou tlvol 1

uorpo,ollo uno6er,onloo'o(eror eov 6ev entreuyOet ouvKtrlon rou Bpoyou 6lope0lonq Ue

oKolBero O.sYo at 10 6oxtPeq.

To npo\/pofjpo nou nepr\/poqTnKs ouvKtrlv€l og enl ro nlelorov pe rnv o^oKlnp['Jon 5

TeTpqxpovrJv KUKlov. Mr ouvKpton Tov unolovlopovov nopopETp{lv xelroupvloq rou KUKAoU



to(

Vro evo onpowrKo oprepo onut|ov rou neotou trerroupvtoq rou r(tvnTnpo Kqgoq Kot !e
6rogopouq Bo0pouq orpoVVoItoUou, pnopouv vo evTontorEr 4 unop[4 ruXov ouoTn!]orlKov
onoKtrroe0jv Kqr vo 6ropeuj0ouv or ovTroTorxEq Ttpsq r0)v nopouerpujv oroug unotroylopoug
nJV Enr pepouq 6repyootov rou xuxtrou.

H noponovo peOobotroyto etvot buvorov vo neptvpotyst Ue oKplBelo rn oupneplQopo rou
Krvnrnpo oa orqe8po or1;reto tretroupYtoq, ev0) Unop8l Enlonq vo EXel lKovonolnTlKo

onoTEtrsopoTo os psTqBoflKq onpeto ov e{olpeooupe rov unoloVtopo TUJV Tolovrujoeov rnq
nreonq orq oolnvooatq, rnq etovovnq.

EOAPMOTH :E ANNOY: TYNOY: KINHTHPON

Ooov oqopo rouq Ktvnrnpeq diesel ps 6torpe;levo Oolopo xouoqq, unopxel n buvorornrq
vo eeopneat o npoeolouoq I o ootropoq orpoptltopou oov Xujploroq ovKoq eAtYXou' Kol vo

unotroyr(erot n pon peoo rrlg 6to6ou ono Kol npoq ro eqlqpo Kouonq ouvqpTnoel rnq
yr,rvroq orpogotrou,n vq eeopneet pto npooovvlon rou puepou extruoqq geppornroq Tov 2

OoIopuJV pe pto unoKoTooroTn ouvoprnon Ypoupnq Kouonq (Ersatzbrennverlauf)

Me rov i6to rpono Unopei vo eqoppoorei o i6roq xdr6txoq, Kol Ylo rov npounoloYlold
trerroupyioq Sev(rvoxlvrlrqpo, atpooov npooeyytorei txovonotnrtxo n VpoUUn Kouonq, Ue

ouvoprnon Wiebe.

ANTOPIEMO: NA METABATIKA :HMEIA AEITOYPTIA:

H snexroon rou ouyxexprpevou xtj6txo Vlq rov unotrovlopo rnq PeroBorlKnq, oupnspl9opoq

rou Krvnrnpo, 6ev nopouoto(et tbrorrepeq 6uoxotrleg. Oo npenetvo trnqetl unory4 q o6povsto

Tou Krvnrnpo Kot Tou oxnporoq ovnr7pevo oov ponn odpovetoq oro oTpogologopo' H

6uvoprx4 Tou pueptorn Tnq qvTltoq Kouoluou 6ev eivot onopoiTnro vo trnQeei unoq.,n.

O rponoq unotroytol.tou Qotvsrol oro lovlKo 6roypop;ro, oTo Tsloq rou repoloiou' l-to

axnor6eurtrouq oKoflouq, avbtogepar o unotroyropoq 6uo ouyxexptl-tevov KornYoplov

UeToBoTrKov QotvoUevov:

, 
=aKrvovroq 

ono 
^flroupyto 

rou Ktvnrnpct oe Xqpnlo gopTlo pe ouYKeKplpsvo oplelioq'

orpogov, Vtvtrot ptq onorolln outnon rnq nopoxnq Kouoll.lou, xot unotroyt(ovrot
6to6oyrxot Kut(trot pexpt vq oupnlnpoeouv 2-5 s qno rn XpovlKn ortypn 0' n

VevtKorepo Utxpt vo loopponnotl o Klvnrnpoq oro veo povlpo onpelo trelToupvloq

(EnrroXUVon oXnUoroq).

' =eKrvtlvTqg 
qno evq onpelo lclToup1llqq Xopiq gopTlo oe peooieq orpoqdq'

rnrBotrI8Tot qKoptorq qoprio, xot nopoKoloueElrol n 
^elroupvlo 

rou t(lvnTnpq orn
ouvsxeto ptXpt vo toopponnotl oTo veo onpelo trelroupYrog (evepyonoirlorl KlvnrRpq

ntrsKTponopoy(,)you (euyoug).

:ro reloq Koee KUKIou unotroyt(erot n enlroxuvon pt goon Tn oxeon:

dau _ 1 d(ry-W6"p)
dt Jw @M

(4.21],



rlot

onou {,iMdt = 4n Vro evo nl4pl KUKtro 
^etToupvtoq, 

Kot n Wooo (ponn ovrlorooeLjv 6poFou)
drveror iivoAoyo pe To oevopro Krvnonq Tou oxnporoq oov ciu?opr4or1 rou op.orpogt;v (xot

psoo Tnq oyeolq peroboonq Kor Tnq roxuTnroq Tou oxnuoToq), Ue Tn UopQn nopoBo^nq.
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AEAOMENA KINHTHPA KAI AMA=OMATO: AEO'DOPEIOY IKARUS

Ae6oLrevo Ktvnrnoo

KorooKeuoornq,
Tunoq
Arepyooto Kouonq
oeorprKo OotroPo)
Ap.KUltvdpov
Aroy. X Ato6PoP4
Mqxog 6ttlorrlPo
:Xeon ouPnltonq
KuBropoq
Ierpo evouorlq
Ovopoortx4 toYug
Meyrorn ponn

Ae6opdvo ouornuoroq e tA@onq

Mogurt
RABA/MAN D.2156 HM6U

4-Xpovoqdiesel,6repYooro M

6 oe oerpo
121 / 150 mm
345 mm

'10349 cm3
1-5-3-6-2-4
141 l(W 2100 rpm

690 Nm 1300 rpm

(eVXUon 08

Xpovroyoq BqtrBtborv: ^
Erooyoryilg AvoiYet 7"JlPtv ANE
Erooyoy4q K,\eivet 39" Pero KNI
EEqVoVnq AvoiYer 43" nPrv KNI
Etovovnq K,\eivet 9" Pero AN:

KorqoKEUoornq,
Avrlro eVXUong:
nponopsto:
Pueptornq:
AKpoquolo:
MeVroTn noPoXn
flopoyrl Petrovrt

Aebouevo Oxnuoroq

Robert Bosch AG.
rtrJ bA

27 n.AN:
RO 200
DN ; nreon ovorv. 175 bar

105 mm3 / Hub
20 mm3 / Hub

Tunoq
n ooflXq

IKARUS
11.00 R 20 STC

1n
2o
3n
4n
5n
6n

:Xeoetq, pero6oolq
7.03 : I

4.09 : 1

2.7O : 1

1.88 : 1

1.35 : 1

1.00 : 1

Iyeoq drorpoprr<ou 6.55: 1

Mevrorn ToXUTnq 75 Km/h
Bopog Oxnporog (o6ato) 9000 Kg
Mey.enrrpen. Popog 16000 Kg

Er6rxq royug (ovriorpoql) 47 Kg/PS
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AOfl KO AIATPAMMA KCIAIKA YNOAON:MOY
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SIMUI-ATIONPATH: ZIMEK\

7 cmt/l oohub

: cpr0p66 rul,ivdpov T1o roug oltoioug fvetcr npooopoitlorl
I yru to noti

+l
-fz

0,121 m

0,343 m

'17

o,ori ln'
0,0(X3 m3

0.0't4

0.018

0,25

0,01s

s5 "c
360 

o y(r,vto( oTpo

565 
o 

Vr,rvins orpo

137 
o 

Yovloc orpo'

389 
o yorviog orpo'

10 
o yorvlog orpo,

75 
o yrovlcg orpo,

1g 
o yovlog orpo

SKOP:

SKOL:
SHKOP:
SHKOL:
SHTE:

oro
O'EO TO

m

m

m2

m'
fi'
m'
m
N

N/m

0

o.ooz mt

o,oorz m'

lR: lgpor(rlproar6g cpr0pog xooorlE awqogtq (oX.4.4 oqpedooeov - m,"6 ) 1

: ro0uo*pr1o4 evcuorlg cvcaogi4 (oX.4.4 qpuboerov -ID,"s )
: l6log l/), rcforlg avoqopa€ (oI.4.5 orlpeuircetov - g"op ) 0,1



2100

540

1 .00E+05 Pa

1 ,00E+05 Pa

400 K

1: ztap&1.rerpoq Ce qq o1€o46 4. l0 oel" 102

: ropdpfipos C1 tq6 o16oqq 4. l0 oel, 102

O: zapcpetpog C2 t4g o16oqq 4. | 0 oe). t02

| -32 yw r,ov

: v= 1.32 vra tov
r0rfurrv zroo

ul,rxod
r)l,Ko6

tor AWAS
rou AWAS

: ouw. 6r6p0ooqq oro0epo6 Ct 1c qv eupeoq rnq iinep

1/1 oe rri0e
oE Kdoe

130

2,28

0,00324

1 ,32
'1.32

20

1

I

10

3000 wm2
56 w/m

160 Wm

0,1

0,35

0,6

0,6

J

0.64

0.9

1

7,5

1,4

0

1

0

14

1,00E-03

0

0.(Xnos

oe rd0e
1

0,00005



k0

350 K
0

kg

ENK
0

l(g

EOO K
0,6
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