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1. neprvpovrE Trq K0preq lerroupyieq rov ropoKorc, ororxeiov Hroq MEK:
Ep9olo, 6roor4poq, orpogotrogopoq, aKKewpo xot exxewpogopoq, BoIBi6Eq, noMonln
erooyoyrlq xot e{oytryrtq.

2. AeitTo oE xorollnlo oKopignpo rrq ouvoperq nou evepyo0v oro 6uBolo, Kor Tn

peropo,\n Touq oTn dropxero rou eu8otrrouo0 eKT6voonq, xot owiororyo rou eppoltopou
oupniao4q.

3. Avogipcre nawe onpqwrKdq 6rogop,q oro XopoKrnproTrKo oxedroopou Kol
Ierroupvioq perofu xrv4r4purv Otto xor Diesel.

4, Avogdpors 
^dyouq 

yro Touq onoiouq or no^uK0lM6peq p4yovdq onoderxvuowor
npoflUorspeq on6 Ttq fovoKu^|v6peq, p6^|q o 6YKoq EpBolropou {enepooer Kqnoteq
exorowodeq xuBtxo exorooro.

5. O neprorpogrroq xrvrlr4poq Wankel, nopo ro on eivor onuowrKo elogp0Tepoq Kol
nro oupnoyrlq ono avo eUBologopo xtv4r4po owiototy4q loWoq, ixer XoUn^6Tepo eEpprK6
Bogpo onoooonq, eforioq o4powrxo uq4lorsporv 6ropporirv oepiurv ono ro go.\ouo xo0o4q,
xor xupioq o4;.rowtxo utp4trorepov onotreriv y0{r1q. S4y4ore rouq loyouq yro ro noporovu.l
Ue 9oon 6vo runrKo oxd6ro Krvnrnpo Wankel.

6. EEnvnore yroTi n Uaon npoyporKR nieo4 woq lev(voxtv4rrlpo QUoTKRC ovonvorlq
oro ntrnpeq goprio, eivot peyol0rep4 ono ourrlv evoq xv4r4po diesel guorx4q ovonvonq.

7. neprypowE ro onorileopo r4g ql ovnq orto 2 os 4 EoIFiEeq ovo x0tuv6po, or4 pof
o6po, p6yrorn pon4 xor 1.riyrorn roy0 evog pev(voxrv4rr1po.

8. Avonr0fre r4v efiooorl nou unoAoyi(er rnv onorroouEv4 royu yto vo oonyngei dvq
oxnuo ue oroeepn roy0r4ro oe 6vo ov4goprx6 6popo ue yl,vio Klionq o, oov ouvoprnon
Tnq roxuTnrqq oxnpoToq, po(og, oepo6uvolirKnq eflteovetoq npoogo^nq, ouweleorq
oapo6uvogrxriv onullerdv, ouweleorn rprpnq KUIioEorq, yovioq Klionq o, Kor eIIrroXUVonq
Tnq BopoTnroq.
Yn6mviore rnv loxu ourR yro ouroKivnro po(oq 1,500 kg nou wepoiver 6pdpo xliong 15o

Iro roxuTnro 90 kmlh.

9. O g8putKdq Boeuoq onoEoonq oTnv nlnpn roxu evoq 6e6opivou pev(rvoxrvrlr4po

Eivor 0.35 xor Uero9qMerot nolu liyo pe ro ei6oq Xpnoruonoto0uevou Kouoiuou.
No unolovioere rrlv er6rxrl xorovotrtroq Kouoiuou oe g/kwh, yto ro xo0orpo roooKlovto,
Bsv4ivn, Ueeov6^n, nponovro, Usgovro Kor uEpoyovo.

10. €eurpnore 6Tr ooxotreior8 pe rov npoKoropxrtxo oye6toogto svoq 4-Xpovou,
orpo8r^oijnepnlnpo0urvou KvnTRpo diesel. H piytotn toxuq rou neptopi(erot ono flq
ovqnruoo6u8veq rooerq ornv KeQotrn oro 1,200 kPa, rot q piytor4 rtpfl yto rr1 peorl royornro
euBotrou oro 12 m/s.

0 Nd Bpeirs IJtd e{iouo4 nou va ouoxerilet r4v nieoq or4v noAan^n aooyuyiE -

(ornv i{o6o 6n). rou oupneor4), pt ro Aoyo aipa ) oro onpeio rnE piyror4g
oy'oq (ny ouvaprqoet rou pogltoi n^npuonE, rou PaeLtou p,rorponn€ rou
Kouoiltou, ne p6one npaypanKne nieon€ KrA)

(i) H ovoltoortxi roxue rou ouyxexptltivou nvnripo ed npina vo eivdt 400 kW.
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YnoAoyiorc evdetxrrxiE .npiE yn rcv xufltolto, rov opt01t6 ruv Ku\ivdpuv' rn
5nperpo x 5todpopi, xa9bq, xat nE orpogiE oro ovo1c,ortKo onpeio UiYErng
EXiog.

fil EAv o AoyoE ndoeuv exaftpu9ev rcu oupnoor1 dvar 2, va exnyrloe.re rc
ouvoAtxd Aoyo aipo orn Pivorn oyu, xavowaE xow)v\q)eg napo5oydE yn
peroBAnrEE nou rux6v ed Xpanorite.

11. Ynopxouv opKerdq royur4req, pr1x4 xor ypovrxo 6roorrlporo, n npooeYYlorlKn

erripnon rorv onoiutv Boned onpowlKA rnv KoTov6non Tou ri ouHsoivet pioo ortq ME[. E&i

<nreiror vo KoveTE eKTluno8tq Ylo rlq nopoKcr0, noo6Tnr8q oe 6vo 4'xutrtv6po
pev(rvoxrvnr4po 1 .6 l, rou 6outre0et oTrq 2,500 rpm.

0 M6on rdxurnro ep1oAou xat piyotl rcyutqro el9dou

Ail M;yEn roytr4ra YoUuone oro xqva etooyuyt1g FroroYq poig ion pe 20%

rni 5nroPiE rou ryB6Aou)

Ai\ Xpovtxi ,npxen evoq, xixAou Aenoupyiaq,, Kc luv pipou-e .5rcp.yootdv
ihaviqng, oupnieoqE, xoioqq,, eKtdvuong xat e$ayuyrlq, @y eppoAtoltdv!)'

Aq Mion rdxirnra 6n6ooqg tng gAoYoE oro €aAayo Kd0ong

(v) To 1t4xoE rou ouornporoE epoYuYie nou eivot Y'paro Pe pn yopuo4

xuAiv1p,ou dU)oug npv ro ovotypct rnE 9d1i6og aodYuYnE

(vi) To p4xoq, oro o1ornpd e€dYuyig nou Yeltile! pe pio y61tuo11 xuAivdpou' agou

bin'eixafaleiyet 14. Bd^Bi6a eEoYu\ie pno06oarc lrion eEplroKpooid
xouooepiou 45dC)'

12. loooxrovto elooYerol os 4-K0llv6po Bev<lvoKlvnrnpo Ue pon Uo<oq 2g/s' No

unotroyioere rn pon Uo4oq o6po nou qnotieirqr Ylo orolxetoperptxn xouon. Egv 4 pnyovn

6outre0er orrq tiOO ipm, vo exrrpnoere Tn Uo4o Kouoipou xot oipo nou etooyowot orov

Kullv6po ovo xuxtro. OYKoq EUBotr|oUoi 2.4 l. Yno^oYiors t(ol ro Foepo fiInpoonq'

13. Ynoloviore rn o0voeon rou xouooepiou ev6q BevevoKlvnrnpo nou Koiel Kouolpo

Bourovro (ClHrd, ;re troyo oapo 1.1, Kol pe rnv undgson rdl8loq Kooonq'

14. Merpope ro xouooiplo evdq Bev<lvoKlvnTnpo rou xoiet nponovto, rot ppioxoupe rtq

nopoKoTo ouvKswpdoetq oro Enp6 Kouoodplo: co"= 1g.g"o, oz=4.s%, co =o"/o, Hz=OV"

No unotroytorei o loYoq odpo Tnq Kouonq,.

15. No BpeiTE xot vo ouyxpiveTe Tnv Kordrepn gepuovovo ouvoprl ovo povoEo po(oq

orotxetoueTp[(ou piyporoq xor ovo 1.rovo6o oyrou ololxslousrplKoO uiYl.loToq (oe KovovlKEq

ouvtiixeq;,'yro ro 
'rouorlto pagovto, loooKTovlo' PeeutrlKR olxootr4 xot u6poyovo' No

unoeaoers n.\npn EEorplon xor ovo1:tf4 Tov uYpdtv Kouoipov Ue rov oepo.

16. O 6epprx6q Boeu6q ono6oonq Ploq Unxovnq eivol 0.3, xot o p4yovtxoq F.oeH6q

ono6oo4q O.ti, evO o Bogpoq on66oor1g xouonq 0.94. Or onotretaq npoq ro qruKTlK6 paoo

xor ro ,\o6r eivot 60 kW. H XnUtKR 8vdpvsto Kouoiuou nou etoovorol orov Kutrtv6po ovo

povo6o ypovou sivqr mpHV= 190 kW.
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nor6 noooor6 Tnq sv6pvetoq ournq YiveTot 6pyo orov ofovo, 6pyo rpt8tiv, ondleteg q0[4q,
eveolnio xouooepiou, y4ytxrl evipyeto KouooEpiou;

17. To xouoodpto U|oq Unxovnq nou Koiet u6poy6vo onorslouwol ono 22.3% H2O,
7.44% O^ Kor 70.2% N^.
No unotr5yioere ro Aoy'o odpo Ue Tov onoro treroupyei.

18. H qvoKur<loon Kouooepiou (EGR), XpnotUonoteirot ou;1vo oe Kvnrnpeq Ylq rn psioon
rlJv eKnoundv NOr, ovopryvUowoq xouoodpto pE Tov o€po elooYoYnq.

(i) ln npoi'owo Kouo1g toooKroviou pe oipd (A= 1), nou 6xouv Xopili
€eppoxpaoio, vct npoo5topioerc to floooor6 rnE p6onq e6tKi€
qeppoyupqnxotrydg un, orueepn nieon nou npoipxerd dn' Kdee ouoranKd rou
KCrUOdEpiOU.

Ail Nd ouyKpivere rnv a6xi eeppoxupnnKornro uno oroqeptl nieon ruv
npoiowuv Kduonq ,oooKrdviou lJe aipct (^=1), Pe our4v rou oipa, xot ra 6io
oroue 1750 K, H onUawxi dtogopo nou ed BpeiE eivot pto dnd rre dtrieE nou
yp4otponotoipe ro EGR awi yn nto gruxd uiYudrc, yn 14 peiuon tuv eKnopndv
Not'

19. Evoq Eitrrrpoq rerpox0^|v6poq Krvnrnpoq nou 6outre0el orlq 2,000 rpm Kol oro 30%
Tnq Udvrornq ponnq Tou ortq ouYKeKptp6veq orpoqdq, 6yet rrlv nopoKoro oUoroon
Kouodepiou (xar'oyrov):
COo=11o6,HrO=11.5Y', CO=0.5%, Hz=O.y",Oz=2/", HC=0'5% (oq CH2)' Nz=74.57"-
To Rouorpo 6!er yrlprxo rtno (CH2)n xor 0eppoy6vo Euvopn 'f4 MJ/kg.

0 H pnXovi eiva, Otto i Diesel; Ynopyet crpKEto o€uYovo oro xauoaipto yn
EAqE Kduon: EEnYnore ev ouvroUid.

(i) Yndoyiorc ro K^dopo ne XnUtxie evEpyenq rcu KauoiPou (mrQ^u) nou
yoverar pe ro xouoaEpp Ue rn popgi CO xar HC.

(ii) Evdq, egeupilne unoonpilet ort pnopEi vd sntfuXet BdePo dno6oo4E xo0o4E
lOO% pe ro ouyK,KptlJivo xuryipa. noq noooonaid BsAriuon oro Baqpo
anodoone ne KaionE 8d naflpivare:

20. To udpoyovo eivot 6vo nlgov6 Ko0orpo rou pdMowoq ylo Klvnrnpeq Otto. H KordTepn

Oeppoyovoq duvoprl rou eivot io4 Ue 120 MJ/kg, 6vqwl 44 MJ/kg raq Bev(ivnq. O
ororye roperprx6q loyoq odpo-Kouoipou Yro xo0on u6poYdvou sivql 34.3, ivowt 14.4 ptoq

runrx4q !ev(ivr1q. Evo ono ro peloveKrnporo rnq Xpnonq uopoyovou oq Kouoipou oE MEK

ouv66eror pe ro yeyovoq ort n onpowrxn UeplKn nison rou u6poY6vou oro piy1.to, perivet
ro pogp6 nlnpoonq (o onoioq eivor ovoloyoq Tnq UeplKnq nieonq rou oipo).

No unolovioeTe Tn UeptKn nieon Tou oipo or4v noltrontrn etooyt^ty4g, xorowt ttlv onpeiov
iyxuonq u6poydvou, pe awekiq ovotxrn naroloudo entroyuw4 Kol Lle ollKn nieon ornv
notrlontr4 | bar. O troyoq oipo eivol tr=1.
fr4 ouv6yero vo rKTtUnosre ro 

^6yo 
14q evdpyeroq rou xouoipou nou elodpxerol ovo povo6o

Xpovou oe dvo xrvqrqpo nou xoiet ubpoyovo 08 orolxelop8rptxo 1jiypo, pe r4v owiorotyq
evapyero yro dvo 6poro Krvnrnpo nou xoiet orotxeloperplKo pev(iv4 oro i6lo o4peio
IErToupVioq.
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21. Or nopoKoro eivot runtxdq Ttpiq Xpovtouou BoIBiELrv yto dvo rerpoypovo KMnrnpo:
BEroA 150 nprv ANI, BEEA 55o nprv KN:, BEroK 5Oo ljsro KN:, BqK 10o Pero AN:.
No afqyrloere yroTi pe riTotEq rtpiq ypovropou oplpi6ov Betrrtdverol n ovonvon rnq Unxovnq
or oxdon ;re ro ovorypo Kol Ktr€iotlio rov 9ol8i6urv oro owiorotyo Nexpo l4peio. Ynopyouv
Enr nlaov UeroglnTaq oye6roopo0 nou sivor o4yowtxiq e6d;

22. No exrrp4oere xoro npooiyyroq r4v mrion nieoqg 6to pioou rrlq Bo^9i6oq
erooyoryflq nepi ro pdoov Tou sppoltopo0 olooYoYnq, xo0tilq xot rnv owiorotxn nr6on
nieo4q 6ro U6oou rnq Fol9i6oq eEoyrovnq nepi ro pioov rou spBoNoUoU eEoYoYnq, otsv
6nI. n roxuTnTo rou eu8o^ou axet rn uivtorn rrun rnq, yto Fto TUntKn Bev(tvounxovn ue
6roperpo x 6ro6pop4 85 x 85 mm ortq 2,500 xor 5,000 rpm pe eweldq wotrr6 yxo(1. No
Kcryerr rq onopoiTnreq nopo6oy6q yro lemopdpereq rnq Yeopsrpiog 9ol8i6ttv xot e6pdv
rouq, Kogdq Kor oxenKd pe rrl ouoroo4 rou xouooepiou.

23. Mto rEXvrKn nou 0q pnopo0oe vo ouffloer ro oepprxo !oop6 ono6oorlq rou
Bsv<Mor(Nnrnpo, Eivor ro voJpiTepo K^eiorUo rnq BoIBi6oq erooyo,ynq (EIVC), 6nou n Bo^9i6o
xleiver npiv vo grooor ro ilrgolo oro KN: r(oro rn 6ropKero rou EpBo,\ropou etooyoynq oe

Xopnlo goprio Krvnrnpcr (owi vo Ktreivoupe ro Vxq40.

0) No e€nyioerc Ytori ro EIVC Behuivet ro po?po ano6oo4E rou nv4rqpo ora
Xdpn\d goprio. (Yn66ef4: Oeuprlore fl ect npinet va ouppti ornv nieon rne
noMonA4E etoayuy4g yto vo 6nr4p40ei oraqep4 palo Uios orov Ki^tvdpo napo
ro vupircpo K\eiotlro ne BdABi6oe).

Ai) Mn oiln rcXwx11, ouyxexgptivo ro dpy,Tepo KAeio,lJo r1E BoABidoE eoayuy1g
or4 dnpxeo rou eU\o^tolJoi oupnieo4E, tiore vo qdenoa iva pipoE r4q
yopuor|E {ova niou onv no^)onAn,0a pnopo0oe va eivat ro i6p anore)eopartxq;
(Zuyxpiverc rc 60o dnypaltparc pVl).

24. Evog 8-x0lrv6poq orpogrloijnspntrrtpo0pevog pe ev6topeo4 q0f4 rtvrlrrlpoq diesel,
trerroupyei pe nieo4 srooyujynq 1.8 bar oTn peyroTn ponn rou (neptBollouoo), ortq 2,000
rpm. Arouerpoq 128mm, 6ro6po;r4 140mm, Boep69 rlnpoonq 0.9 (yro ouvenKeq noMontrnq
erooyu,ynq p=1.8 bar xor T=325 K - pero rov evoropeoo q0xrfl. O toewponrKoq Boeu6q
ono6ooqq rou ouUnrtorn Eivot 0.7

0 No uno\oyioerc rr\v toyi flou dndneirdt yn r4 Aetroupyia rou oupm€orn.

(i) Eav n eeppoKpaoia xauoaepiou eivat 65dC, Kctt o tolvrpontKos BaeUoE
an66oor1q, r1E rouppnivag eivot 0.65, va exnytloere rnv nieon or1v eioo5o rqE
rcuppnivaq,. (E{o6o9 4E roupl.tnivoE oe 1 ba).

25. le 6vo 6roxoer6R eolopo, 6ropdrpou 100 mm Kor noxouq 15 mm, yivoworncrpoporo
xouonq (npooopoioo4 oolopou xooo4q ME19. H ovogtrefn 6iveror oro Kawpo rou 6ioKou,
Kor n glovo npo0)oeiror oKluKd npoq To dfo. @eop4ore 611 4 9,,\6yo eivor dvoq trsnroq
6ioxog, nou n oKTivo rou oufovet VpoUUl(o pe ro ypovo. O 6yxoq rou golopou eivol
oroeep6q. To xo0orpo eivor runrx4 Bev4ivn. To Uiyuo ororyeroperprx6. H opxxn
SsppoKpooio Eivor 0"C.

O Eyednore norortxa, npooeyovrce oUueflS avaAoyieE, 5toypappara peraBo)iE
ruv napoKaru noooriruv pe rc Xpovo, ono rnv opxn dE rc E^oe rqE xaio1E
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+ Aoyoe nq, nieone oro ea^opo Ko6ong npo€ rnv apxKi
'+ Aoyoe UionE nuKv6rnrcte roLr c,Kouorou oepiou npog rtlv ctpxtKi nuKvorlra
- Aoyoe p6o4E nuxvorrTroE rou KaplJivou aEpiou npoq r4v opytxq nuKvornrd

fi) flovu dEva notonxo aAq pe npooextxiE ova)oyieE dnypappo rou r/Ro
(oniva yeninou gA6ydE npoE axriva aaAoltou xauond odv ouvdprnon rou
Xpovou, va 6ei{ere ndE or oxrtvtxEE e6oe,g ruv ototyetu66v \tnqotuv oepiou,
opyxa oe r/Ro=o,,0.5, xat 1, nptv ono rrlv xo0ot\, Peraqd^ ovrat or4 dnpxen
rqg dopyooial Kouone Kdede 4 9)oya npou9eirut axnwxa npoe rcl, i€u ono rc
Kswpo (r=0) npoe ro e{urepxo roixuud (t= RJ.

26. Or nopoxoro peropoliq oro oxe6rootj6 Tou goloHou Kquonq Evoq BEv<tvoKtvnTnpo,
oufwouv ro puep6 Ko0onq un6 oroeopn oxion oupnieonq, 6royerpo Kuliv6pou, orpog6q
xor ouvg4xeq erooEou rnq Vouoong. EEnynore ndq n Kooe pto an4pao(et rrlv royljrr1ro
xouo4q.

0 Meiuon rou noooorot avaxhx)uo4q Kduodspiou (EGR)

(i) Xpnon 6uo onuqqprcrdv ovo xu)tvdpo

Aii) An€non rou enayopevou orpoptAtoyo' pdoa orov xiAtvdpo

(v) Au€non rne anoordong rou elr\o^ou oro ANZ ono ng oKi68e rou ontvenptori,
xat ronoqirnon rou onvgnppri oE KewptK(irepn 06on.

27. qnynole vuri n ponR Tou Eevcvoxtv4rrlpo paopd'Ierot pe rqv nponopeio ivouo4q,
uno orogepeq orpoqiq Kor ouvenKeq etooyoyevrlq YoU&ronq. floto eivot rl Bitrrtor4
nponopeio 6vouonq; qnvnore n6q peropouerot ourn Ue rtq orpogdq Kot rn ponn rou
KrunTnpo.

28. EEnynore rrq orrieq Tnq nopor4poupev4q Hero8olnq Tnq popenq rou
6uvopo6errrrxo0 Eroypopporoq xor ouvoxolougo rnq U6onq ev6atrv0pev4g nisonq, on6
KoKtro oe K0KAo oE 6vo Bev4rvoxrvnrnpo. notdq eivol ot entnrdoetq ourRq Tnq

ovo;roropopgioq oTn IerToupvio rnq pnxovRq;

29. 0 nsprypoqe pe ouvrolJid rt ouppaivet orw'xrund o Bev(tvonv1r4paE

Ail E€nyiore ynri ro xrinqpa rou pev(tvoxtvryipd oupBaivet xupiug pe ovotKrn
qv neraAou6a rcu entfdxuwn, Kor xdpn\ie ofpogig.

(ii) Me Evo arc04r4 xrun4yoroE, n ouviqng orparnvKn sAiyxou rou Kruniparoe
rou xtvryr1pa, eivot vo peuiverat oradnxo r7 nponopeia ivouone piypt vo
e{ogoworci ro Kr0nnpd. E€nynors vtori tl orpornyKi durn Eivq dnore^EoponKn,
xot ynri nponparot ano aA)eE n@oviS orpdrnywtg (trx orpowaLtoUdg eooyuyne
i avax0xAuo n xouoatpiou).

Aq Zs Utd pnxovn nou Kruno, n yuvid orpogaAou ornv onoio epgovi(erot q
ourovogAe{4, o^ a Kar rc peyseoq ruv €nayopivuv rd^awboeuv nieone,
napouonlouv onpovrtKiE 5toxultovoetE ano xixAo oc K0K^o. E{4y4ore rouE
A6youe.
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30. neprvpqq,re rnv oKolougio 6tepyoordv nou npdnel vo oupFo0v nptv vo xoei ewetrdq
ro uypo Ko0orpo nou owAeiror oro ouor4po 6yxuonq evoq xrv4r4po diesel on'sugeioq
6VXuonq.

31. Or vdoi royuorpogor xtv4rrlpeq diesel on'eueeioq ivxuonq - uvn^ou orpopr^|opoU rurv
enrporqytilv ouroxrvnrov, 6xouv Koro 10% uurnlor8po gepurKd BogUo onoEoonq ono rouq
owiororxouq !s 610rpopdvo eolopo (or onoior opl,q Enrruvxcrvouv Uevol0T€peq npdq Udonq
npovpoTrKnq nieonq).
flor6q 6rogop6q perof0 rov 60o ouor4porov ouvelogepouv o'ourr1 r4 6togopo;

32. lro xouooipro evoq Krvnrnpo diesel ofl'oueoioq iyxuonq, perp4O4xov or nopoKoro
ouvKewpdoerq p0norv: HC=0.8 g/kwh, CO=3 g/kwh, orgo^n=0.7 g/kwh.
Eov n er6rxn Kqrovol&ron xouoilrou pErpnonxe oe 210 g/kwh, vo unoloyrorei o Boepdq
on66oor1q rnq Kooonq.

33. No exrrp4oere rrq nopoxoro nooornreq yro r4v gero(opevn 6iopn oroyovr6iov
nerpeloiou evoq runrxo0 xrv4rfpo diesel Dl, nou gexo(er pe nieo4 500 bar rn orryp4 nou n
nieorl oro €olopo xooo4q civor 50 bar.

fl Agon unooeai opvei-povt1t1 port ooupnieorou ptuoroi piod dno rnv oni rou
UIEK, vd uno)oyioere r4v royurrya rcu uypou or4v i{o6o rou pnix. Me rnv
rax0rqro ourn, nooo yp6vo yptn(erut rc Kduo,[Jo piypt vo grdoet ro rcixupd
rou Ku)ivdpou (dtoperpoe 125 mm).

(i) Na uno\oyi<ere rn yuvid rou ni5axa qnxo(opevou Kouorpou, Kgt vct
oyednoere oe 6nypoppa q percBdq rne 6eio6uone pe ro ypovo, ew q
dtoperpoE ne onig eivdt dn=0.34 mm Kat Ln/dn=1.

Aii) No exnp4oere rc qpxrK6 pioo lJiyceoe oruyovaE, u,roeErovrde 6fl n
depyooia WKaouo' oro epdr4po O, ouveyi(erat yE 1 ms Kd, ro lntK EXE\ 4
onEE.

34. Kouorpo diesel qreKo(sTqr oe uyp4 Uopgn oe 8€ppoxpooio 6r,rporiou, p6oo oe o6po
50 bar Kor 800 K, Kowo oro ANI oro ritroq r4q oupniao4q.
Eov o I6Voq odpo eivor 1 .5, vo er(Trpnoer8 Tn pei!,on or4 p6o4 oeppoxpooio Tou oipo nou
go ouppei eov ro qexo(olrevo ro0or;lo efor;ltorei Kot qvoUtx€ei ewrkiq pe rov odpo. No
unogaoeTe orr r6rorou eibouq ovouttn 

^opBovet 
pipo uno oTogepo oyKo flptv qno rnv

Kooon.

35. No exrrp4oere r4v xoOuordp4o4 ivouo4q oe ms Ko0dq xor oe poipeq T:, yto lq
nopqKoru, ouvgRKeq,\erroupyioq 6rogopr,rv xrv4r4ptrv:
- Krvnrnpoq diesel yoy4trou orpopr^ropou, pe 6rorpepdvo oolopo orrq 600 Kqt 1,BOO rpm.* Krv4r4poq diesel uqqtrou orpopr,\lopou, pe 6rorpepivo oolopo orrq 1,800 rpm.* Kv4rilpoq pe on'euOeioq dyyuo4 pe yop4Arl xor urynln ox6on oupnieorlq (15:1, t9:1).
Aprepdq xeroviou r(ouoiuou 45. Ato6poun = 1OO mm.

36. Nq eEnvnoere rn XopoKTnprorrxq peropotr4 TLjv eKnopn6v HC, CO, NO. evoq
pev(rvoxrv4r4po oov ouvoprnon rou tr. No oxe6tqoere dvo owiororyo droypoppo fro 6vo
Kvnrnpo diesel Dl.
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37. Evoq gev(tvoxrv4rrlpoq ouroxrvnrou xcnovokitvet Koro U6oov opo 60 g Bev(iv4q 7
km. Or U6oaq exnopnaq rou (npv ono rov xorolulKo perorpon6o), eivot NO (UeTpnH6vo oov
NOr) =1 9/km, HC=1.5 g/km, CO=1a g/km. O xrvqr4poq letroupyei pe orotyetoyerptxo

uiyuo (I= 1).
No unoloyioere rtq pioeq ouvKewpdoerq oro Kouooapto oe ppm. Enionq, vo unolovioere
ro Boopo ono6oonq r4q xoUo4q, ouuneprlouBovowoq Kot Uto eKTiunon Vto Tlq exnoundq
u6poyovou (oe roopponio CO:H, = 1;31. Ew o ouyxexptl.t6voq xtvrlr4poq eivot egoEtoop6voq
pe xorolurrxo Uerorpondo nou iivor 4eoroq (6Xer nrooEt 6nt. ro light-otf) Yto 6vo g0% Tou
ouvolrxo0 yp6vou xivr1o4q, ev6 yto ro unolono 10% eivot ovevepy6q, rore vo errtprloere
Ttq paoeq exnopniq oe g/km Tou KorotruTrKoo ouroKvnTou (BoSUoq onooooqq: HC:90%,
CO:85%, NO*:70%).

38. Ai6erot p6o4 eeppoppon Uioo ono 6vo ouyxexptydvo rprlpo xullv6poyroviou ono
yurooi6npo, noxouq 10 mm, ion peO.2MW/m', oe eeppoKpooio tyuxrtxo0 pioou 85-C Kol
ouweleorn ouvoyoynq ono rnv nloupo Tou l,utrrKou p6oou 7,500 W /m'K.
No Bp8gei 4 p6o1 6eppoxpooio rnq enrgcrveroC Tou ouyxexpr;r6vou rUnporoq XTGrviou, Tooo
on6 Tnv nleupo rou epyo(6pavou Uaoou, ooo xor ono rnv nlsupo rou VUl(TtKou paoou.

39. Me Xpnon EroorqflKnq ovoluong, vo ouyxpivere rrq oyertxiq €epptx6q ontitreteq 6uo
YeousTplKo oltottlv 9ev(voxMnTnpov, 06oq lovoq 6loHiTpou npoq 6to6pop4, i6rcq loyoq
Unxouq 6roornpo npoq UnKoq eu9olropo0), nou AsrToupvo0v orqv i6ro U6on evberKv0uevn
nieon Kol orpogiq. O xrv4r4poq A 6xer 6mlooro oyxo eplohopou ovo x0ltvdpo ono rov B.
No urogdoers 611 4 geppoxpooio roryrirporoq gotrouou Kooonq Kor n gepUoKpooio r0Jv

oepiov, eivor i6req xor vro rouq 60o xrv4r4peq oro ouyKeKptpivo onpeio.

40. 0 Me Xpion r4q e{iouor|E rou Woschni, va unoAoyioere rnv noooonaio o0€non
lrerodoone gepUorryaq npog rc gtuxnx6 U6oo poe Unxdvne pe Uion ruyirrya
eUBoAou 10 m/s, orov o )oyoE orpoptAtoltoi au{49ei ono 0 oe 5. H ouyxpto1 va
nepAapBovet povo rn 6cpyaoia etooyuvng. H dnperpog rou xuAivdpou r4q
pnxdvne eivor 0.15 m Kdt ot orpogiq,2,000 rpm.

(i) Nd e€nyioerc n6e n ndpdyuyi orpofltAtouo0 xot n ouvaxoAou9q a0{4o4 r4g
peru6oo4g 9epporqroE ea ennpedoouv ro Baep6 n^npuonE.

41. 0 E€nynov nAE ed eKnpouodr, rc nc,XoE gepprcoi optoxou orpdporoE oro
roixulJd rou eo\opou xa0oqq pne MEK.

(i) Xpnotponoil;vroe runKd 6e6oyivo, vd KaverE pn npoyatp4 exrip4o1 rou
noxoue aeppxoi optdKoi orpdpdrce oro roiyulto rou ea^dUou Kdione ev6e
Bev(tvextv4r4pd duioue pErc nv o)o ipuoq rr1q, xouo4g, xa06E xot ro xAaoya
rnE ouvohKne pd<dE youuonE nou nepAoy0overcr p6oa oro Oeppxo opnx6
oryuUcl Anperpoe Ku\ivdpou = 100 mm. esplJtKo 6e6opiva ano nivaxeE.

42. 0 No deiEee ndq, n Uion npoyyortx7 nieo1 rptpdv evoE 4-Xpovou xurlrrlpo
pnopti va A1qQei ano rqv oyi orov a{ovo, Po, nE orpoqiE, N, rov oyKo
€p]oAtouou, Vo, xat ro f p dV orr1 5npxen ruv eltpoAtoltdv oupnieo1E xar
eKrovuone F W.,id.

(ii) nde ouoyeri(erat 4 pioq npaypaflKi nieon nou uno)oyi(erot pe Boon povo
rov ep po)ro 1t6 ou Un ieo nE Kat eKrovuo ne @p6XoE uV)n\ne n i€o ng 6uvo podexnxoi
6nypapparog), pe durnv nou uno^oyilercr pc BAon rcv r7p4 xiAo;
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(ii) Na Bpnre 4v oyu orov a{ova, r4v oAtx4 toxi rpr]uv, rnv ohKn Uion
ev6exv0yev4 nieon tflfuv xat r1v piory ev6exvipev4 nieon awAnonE evog 4
Xpovou pev(tvoxtv4r1po nou Aetroupyei ort€ 1,800 rpm pe perp4pEv1 ponr| 32
N.m, yio4 evdexv0^pevq nieoq 933 kPa xot xaOapq p6on evdexvipevn niaon 922
kPa: Vo= 6.496 67nc.

43. no 4-Xpovouq nolur0hvdpouq Bev(rvorrvnrrlpeq Kor KtvnTnpoq diesel quorKnq
ovonvonq, oe ntrflpeq goprio xo0d4 Kor oro 1/3 rou nl4pouq gopriou, oe peooieq orpog6q
(2,000 rpm), vo 66oere npooeyyrortxdq errr;l4oerq Tov noooordv r4q ouvolx4q pio4q
ev6erxvupev4q nieonq rprBr,rv nou owrororxei oflq nopoxano rpeiq xor4yopieg: pdo4 nieo4
owlqorlq, Hion nieon rprgnq eEoprnuorov (olioenonq, e6povov KrI), Kol p6o4 nieo4 nou
onorreiror yto r4v xivqo4 Toiv nopefu(dpevov rou xrvnrnpo. No eEnynoere ovolurrxo rov
rpono exrip4o4q, xo06q xor noro Seopeire nopEAK6pevo rou xv4r4po.

44. Oleq or 6ro6rxooieq Uirpnonq rprBdv, cKT6q ourfig nou Booi(eror or4 drogopo
HeTot0 paonq npoyporrx4q nieo4q xor U6onq ev6etKv0pev4q nieonq nou pergiwor
on'ouoeiog, pooi(owor orqv oron4p4 nopo6oy4 on ot rptBiq rou xrvnrnpo oe npoyporrx4
trerroupyio eivor ouyxpiorpeq pe ouriq rou puyoulxou;levou xrv4rrlpo (nou 6ev xoier xotorpo
6nlo6n). Aurn 4 nopoooxn BdFolo 6ev eivor oKptBnq yro ro rp4po eKeivo rov rpt9riv nou
ogopo rnv owl4on.
No ovo0ipeTe ev ouwogrio rrq 6rogop6q perofo rurv br8pyootdv evol oynq yopr,ro4q rou
lsfioupvoOwoq xor rou pupoulxo0pevou pev(rvoxlv4r4po, pe 6e6opivn 0dor1 nerotrou6og
enrroyuwrl (UeprKo goprio), nou o64youv oe o4powlx4 6rogoponoiqo4 rou 6pvou owtrnonq
ortq 6uo neprmdoerq.

45. No daifere pe ypnon 6looToflKnq ovoluonq UeroEu rurv peroBAnrdrv nou eivot yvooro
6r ennpao<ouv nq TprBdq oe 6vo d6pwo oltognoeoq (60vopn rprp6v Fr, tEd68q 

^o6to0 
U,

droperpoq e6povou ob, UnKoq Lb, Uion yopq h, oprepoq orpogdv orpdKTou N), oTl

p4N = rt!^,ao t
Fl

46. EEnynore Eov Kogsuro ono rrq nopoxoror ouvror6oeg rov rptBdv evoq KtvnTnpo eq
ovopdvore on eEoprorot:

- on6 nE orpogig rou orpoEd)oeopou'+ ano rq 1tio4 royir4ro epfiAou

E6povo o.\ioeno4q orpogologopou, d6povo 6rr,rorr1po, BolBi6eq, exxewpogopoq,
nouKo!too eu86trou, elorilpro EHBolou, owtrio vspoO, ovepror4poq ryuyeiou, ondrlereq po4q
BotrBi6ov.

47. Evoq 4-Xpovoq Krvnrnpoq diesel Dt guorKnq ovonvoflq FpioKerot uno ovqmuEn, pe
or6yo r4v cno6oo4 rox0oq 200 kW orrq ovopoorrxdq orpogaq rou.

Me Xpnon ntrnpogoprov nou unopxouv orov o64y6 rou po€i1poroq, oe oydorl pe runrx6q
Trpdq Kpiorpu,v nopopirptov letroupyiqg oD ouv€nKeq Udyrornq loy0oq xol ponnq Vtq
otrotrovouq KtvnTnpeq nqpoV[,JVnq, vo eKTlUnoeTo ro nqpoKoro:
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O Tn oxion ouryieonE, dprepo Ku\ivdpuv, 5operyo x dtodpoUn' ovolrdortKd
dpgu6 orpogdv, Ytct rov uno cvanru€n Ktvrynpo.

(i) Tnv e6xi Korovo^uon xauoiyou rou ouyKeKflUivou xtvryqpa oro o4peio
Aattou pviae lriyor nq, o y 0oE.

(ii) Tav KorA npooiwton ai€non oqv toyi nou 0o lmopo0oe vo Efltreuxeei Ue
unepil4puotl rou nvnripq.

6. Or pev(rvoxrvqr4peq Kot ot KtvnrnpEq diesel 6totpepivou eolopou, Xpnotlonorouwol
evoMoxrrxo yto rnv xivnon enrpcnqyfv ouroKlvnrov. flo ro oKond ouro, 0o np,nelvo
rxovonoro0v rrq i6req npo6toypogiq ernopndlv p0nov oro xouoodpto (nAnv rov exnopndv
orool4q, nou yto ro gev(voxvnrnpo eivot ouelnrd€q). fl'our6 eivol o1;towtxo vo
ouvKpivoupe rlq exnopn6q rouq 6Tov ouroi patrrloronoto0wot Ylo o0Enon r4q toyuoq oe
ouvgnK8q nlnpouq gopriou (ny xivnon oe ouroKMnr6opouo Uo uq,nLq roxuTnreq), eire yto

eAoporonoinon rnq €t6tKnq xorwotroo4q KouoiUou.

0 Nd 6boEB runxdE rttJie y@ ro A oe 6va pevQvonv1rqpa ouroxtvtlrou xot yro

iva xtvryr\pa diese! Ue npoea^apo, nou iyouv Pe^noroflo,NEi yn ptyoronoi4o4
rne Uivprng ponttgortE2,000 tpm, 4 evaAoxnxo yta eAoytotonoi4onrnEetdKne
Kafovdktong oe peprco goprio (bmep=300 kPa) ong 1,500 rpm. El1y4orc rov
rp6no eKriqnong ruv oyenxbv ndpdlJirpuv.

0i) No qnaEerc 6vo nivaxo nou vd 5eixvet av oto 60o npoovctpepetvro onqeic,
Aenoupyiag, ot edtxiE eKnopniE CO, HC, NO, xot oupan5iuv ot9o)r1q, eivat

Xapn^eg, pirynq, 11 ury4AEE oe oyioq pe rc aAAo o4peio AetroupyioE xot rov aMo
xtvqrt1pa. E€nyiorc rov rpono eKripnone.



IIAI\ETITETIIMIO EEEEAAIAE . IIOAYTEXI\IKH IXOAH
TMHMA MID(ANOAOIOI{ MIDGNIKON BIOMtrAI\IAE
lpartri Doxrpccic cto priOqpc: MID(AIIEI EEOTEPIKHE KAY>HE

Ardpxerc et6tcoqg: 3:00 B6loq 5.9.2000

1. Evo4 rrv4rqpc6 zrou roier rcariotpo diesel rivloqg pe 0eppo16vo 66vcpq 43400 kJ/kg' CHr.as

6or4ui(ertn oqv zre6r1 rvrlalprrlv oe pri0poq oraQepriw otpoqrbv, cr4 2,000 orpogeg. Ea1 6uiprerc tov
$orcrprbv o rrvrlrgpcg orc0epozore(tor oto zapor&tor olpein ?"ettougy[46, 6zrog auai reptlpdgovtcr an6

petprjoeq zcpoplg r,coooipou rm a6pc, ro069 rat trlg ono6rS6gnqg ra;rog oolv ue6q:

Ilaporrt xauoirroo ksh 16.3 16.7 18.3 20.0 2r.6 23.0 24.7

flapon cf,pc ke/h 470 467 464 465 463 460 457

Iarrtq KW 62.6 64.3 68.9 73.1 75.5 76.9 77.8

Na Xapd(ne oe \nypdrppata uE oTmtciE ppam4pwttxig rcu nvqt4pa rcan va rpoodropiomt ra
rapoxdta:

c lof6€, ptoq xpaypanc4 deo4 rcat ),uyog atpa ma o4peia piTrmoo qeppwoi Baqpoi ail6oo4E
rcar ptyrmt1E poznlE. Ewryrimt tov nfwp6 no mv4tfipa. Z4oXfime.

o va yapd.(ne o7 ypappfi Willans mtg ooyrcrpry'veg mpogtg
. vd )lprlfitpo8ottione q ypa,ppri Willans yrc tov oroToytopi t4g p6,oqE E{€,oqg tp$rbv rcat ?lE

p6ot1E e$euohpqE ileoqE mtE ooyrcncpryhteE mpogEE.
. 0eptrnc6e fa0p6E azr66oo4E, erdrxfi raravdA,ao4 raooipoo rcat evepyemri wo(6yro ot popgti

dtaE ma oqpeia piTtot4g rof\oq Kat eAdTtatqE eductig rcatavdlao4g
o Me rcmdlqleg rapadoltE ma uepyenrd wo(6yn, va otoioyioxt o1 9epporcpaoia rcaoootpiou

ot 67a ta tmpardvto o4peia ).ewoopyiog

2. To mpmaino 6e6opevc gep{0rpccrv rctd rq 6uipreur 8onpooiog e:ri qg r66qg rcwq{pov,
rrvrlnlpo diesel oe oro0ep6q orpogE; 2,800 rpm:

Ev6erfri ootrfrc 6wauo!6roou 152 Nm
Kcruvdloon rcauoiuou 13.3 ks/h
flooori oipc etooy(ryic 188 ksih
Er6rrf 0eppor6voq Dwcrrn rccuoirroo 43,800 kJ/ke

flcoorn vepof umfrtc rtwrunoa 16.9 ks/min
Oeprrorpcourn mrfnon vepori vrtEnc tr6oo o116 rnnrnpo 5l"c
lloporm vepoS 0eppdou6rpou lculloo€pirrrv 8.9 kp/min
OeppoKpaorori a$tnon vepof 0eoprSopfrpou tcttocoepirov 6g"c
Oeouoxoaoia rcuoceoiou amv 6Eo6o ort6 o 0epp66uetpo g9'c

Edrrt OepporopqfiK6rqro Koura€pioo 1.15 ktksK
@epporcpooic cepa Gnpod polpof) dorurooslpiou xwrlt{ptov 25"C

Na Xapdjne duirypo,ppa evepyenKob tooQryioo too rcn4t4pa ttmao "rftaE", pe Qeppoxpaoia
atagopdE t4 Qepporcpooia aipa too \orapaorqpioo. Na *npriottc rov tcoftop6 too tcrt1t4pa-

3. Eto ouvlppevo 8rdlpoppc 6i6owcr or r{pug lcpoculproareg lewougyicg tou povon6lw6pou tl4trlpc
Ruggoini BRIO RF 9l tou epycoqpbo. Kuprcpft 477 cm3, bore x stroke = 90 x 75 rnrn, o1t6oq oupnieorlg 18.5:

l. Ai8owot edoqg or Oepporpooieg xcuocepiou otqv 6(o6o tou rcvcrlrof e(o1o71g oto zil{peg gop,tio:

rpm 1600 2000 2400 2800 3240

'c 450 473 481 502 )))
. No orolorioete evegleinx6 ro(iryrc os tropgi r;rttalyw ro tmponrivo orlpei<r lerougyiag too d,tipouq

goptiou.

o Na rrolofoec to 0eppr6 pc0p6 oao6ooqg otcr rcpcadv<o oqpeic, rc0d)g edoqq, pc xctdllqlcg
,topo6olsg, to l.6yo adpc ),.

r Nc npotstvsre 2 qircvg a66qoqg pomtg (crveFdopatog qg rcpaulqg pr6pottlg portrld, F€ eniplotl
t<ov duvctriv zooootrirv clri(qcqg rcn zrOcwrirv zrcrpwepyeuirv oqv caodool - emopzig tou rwnrrlpo.
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NANENI'THMN EE::MIAI D(OAII TE(NOAONKON ENETHMON
TMHMA MHXANOAOTON MTIXAI{II(ON BIOMHXAI,IIA:

l-pcnrrl Aoxrpooio oro poO4po THXANEE EEOTEPIKH: KAY:H: (H' eEounvo)
B6Ioq 22.9.1995, urpo 10:00-13:00

1. O 0epprx6q BoOUoq ono6oonq oTnv nlnpn rox0 ev6q 6e6opdvou Bev<voxNnrnpq
Eivor 0.33 xot peropoueror nol0 

^iyo 
pa ro ei6oq Xpnoluonolouuevou KouoiUou.

No unotroyioere r4v er6rx4 KoTovoloon Kouoiuou oe g/kWh, Ylo To Koootpo: loooKTctvlo,

Bev4ivn, Uegcrvoln, nponovro, peoovto Kot u6poY6vo. (2 Uov.)

2. Ago0 pelerrloere npoorKlKo To EntouvcllTrouevo Eloypol.tporo er6lKnq KoTqvd\0ronq

xouoipou Kqt gepuoKpooioq xouooepiou ev6q r€Tpoxpovou xtv4rnpo diesel guolKnq

ovonvoRq 6yKou epBo;ioUo0 2.0 dm3, vo unotrovioers vto 6vo nl6YUo I onUeiov 1€lToupvioq

(0-50%-1OO% r4q l.rdyrornq pornq ortq 1000, 2400 xor 4600 rpm, ro nopoKcnL, U€Y,en:

' eepUKo Baqpd ano5oon€1 pnxovtKo Baep6 ono5oonE
- Ev;pyeaKo too(uyto, nou nspt^ctpqovet ipYo orpctKrou, ipYo rpt^bvt eepqKeg
onu^eae ifoE ro 4tuxitio ltioo/ Aod/ nep'BdA ov, eved\nia Kduoqepiou' (6 Pov')

3. Evoq ditrtTpoq rerpoxoltvbpoq KNnTnpoq nou 6oule0et oTlq 2,000 rpm Kol oro 30%

rnq UiYrornq ponni rou oTlq ouYl(El(pluiveq orporpdq, Eyer r4v nopoKorut.o^uoroon
*ouooepiou (x&'Oyiov): CO"=g"7o,HrO=9.5o/o, CO=0.5%, Hz=0.15o/",O2=5%, HC=0'5%
(oc CH^). To xo0otuo iver vn-urxo r0n-o (CHJ- xor 9eppoy6vo 60voun 44 MJ/kg'
- ' 'i 1t4yov4 eiro' Ott6' i Oi"set; Ynap'yi) opKeto o€uYovo oro Kctuooipto Ytd EAsto

xoion: EEnYiore ev ouwoPia.
- YnoAoyioit-ro xAaopa ng yrlpnnq evEpyenq, rou xauoiltou (mrQ',Q flou Xdverdt

pe ro Kduodipto pe rn ttopEi CO xat HC. (3 1tov.)

4. Ol nooororo eivot runtxic rluaq xpovlouo0 Falgi6ov yro dvo rerpoypovo Kvnrnpo:

BEroA 150 nptv AN:, BqA 55o nprv rt'li, BEroK 50" pero KNI, BqK 10" UoTo AN:'
No oye6tooere ro 6toypolrpo ypovtouou Tou OUyxexply6vou xtv4r4po, xorvo e{nvnoeT€ YloTi

pe reioreq rrpeq ypovrbpbir ddrAior,rv gslTl6vsrol n ovonvon rnq pnxovnq oe oyio4 pe ro

ovotvuo xor 
'xriiorpo rbv Bo,r9i6urv oro oriorolxo NeKpo :npeio' Ynopyouv enl nldov

paroBtrnrdq oxe6loouou nou eivol o4powrxiq e66; (1 .5 Uov')

5. EEnynoTe ytoTi n ponn Tou pev(lvoxv4rqpo ueTqBoMETol uo rnv nponopeio 6vouonq'

uno oro6epaq oipoqei xor ouv€nieq etooyopev4q yopr,roqq' Floto eivot n BitrTlorn

nponopeio'eviuonq; E[ayrlore noq peropoMerot ourn pe rrq orporpiq Kol rn ponn Tou

Krvnrnpo. (1 Uov.)

6.EVqq4.Xpovoqxrv4rrlpoqdieselD|QUo|KRqovonvorlqBpioxerotUn6avorrTuEn'p8
oroyo r4v o'noOoon royUoq tsO t W orrg ovoyoorrxiq orpogcq rou' ME Xpnon nlnpogopldv
nou'unopyouv orovo6iyO rou UogRUoToq, oe oyiorl ;re runrxiq rlp6q rpiorpr,rv nopop6rpulv

trerroupyioq oe ouv0nxeg UeYrornq royUoi xor ponnq Yro oEr6troyouq xrvqrrlpeq nopoYtlYnq'

. vo eKTrunoeTe To nopctKoTo:
*T4oxeonounieoqE,ap0poxu)iv6puv,1nperpox6n6poll4,ovoltddftK,

ap0po orpogitv, Ytc, rov uno avanru€n nvryipa-
- Tnv et6xi iaroio)uon KduoilJou Tou ouyK€Kptpivou KNNnpd orc oryJeio

Aetrcu py id e pdyor n E r o y uo q,.

t Tnv xora 
-npoieyyr6n 

du€ion ornv toxi flou ed Unopoioe va entreuy€ei pe

untpnAipuon rou xtvrlr1po. @ 1tov.)

!!! :vnattrpo:lr ro iloNAAoN eEoPElrAl APIETH Enno>H |ll
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nANEnIETHUPoE:EA/\IAE,.,' "'
TMHMA M}O(AI{OAOTON MTO(ANII(ON AIOM}O(ANIAE

Fponr4 Aoxr;.rooio oro Uognpo ilHXANEE E:OTEPIXI|I KAY:H> (H' eEqpnvo)

1- Onog eivor yvrJor6, pio ono nq eepetrtri6Etq dortpooieq xtv4rrlpotv EooreptKRq
roOo4q eni r4q duvolroperprxnq n66nq, eivor ourn nou onopl6net orn Etorunoon rou
evepyeroroU roo(uyiou rou KMnTRpo... No q€Dtqoere os oKopignuo rov oyxo sIdYXou "KtvnrRpoq' oe pto 6torof4
Eoxrpoornpiou, Ue 6leq rrq eroepyopeveq Kor eEEpxoUsveq ono rov 6YKo el6yyou po6q
Evdpveroq xor p6(oq (u6p6ryurroq xrv4r4poq pE U,uyeio lo6to0)..' No droruntioere ro 10 eEpuo6uvourKo AEi0rpq vto ro ouyKeKptudvo oyKo EI6YXou,
nou ouoyeri(er rq noponovo podq evdpyeroq (povtpo onpeio lsroupyioq xtv4rqpo).
> Aideror n nopoKoro piTpnon ev8pvetoKou too(uyiou 4-Xpovou 4-KUlMOpou
pev(tvoxrvqrrlpo oyrou eppolto;to0 1 .7 | oe pdvtpo o4peio tr€troupYioq nlRpouq gopriou:

oprepoq orpoqdv
ono6r6oyevrl royuq
Korovokdon Kouoiuou
KOTOvO,\dOn oapo
0epporpooio Kouooepiou
nopoxn vepo0 V0Enq
oeppoKpooio ero66ou vepoU VuEnq
gepuoKpooio eEo6ou vepoU UuEnq
g8ppoKpooio odpo Etoqyoynq

3,125 rpm
36.8 kW
0.00287 kgls
0.04176 kg/s
1066 K
0.123 ko/s
g.2c.c
72.8oc
292K

nopoy4 vepoO tpUEnq geputdouaTpou
gsppoKpooio eroodou vepoU gufnq Sepgtdoy6rpou
geppoxpooio efo6ou vepo0 tluEnq gepUEopirpou
0eppoxpooio xouooepiou ornv 6to6o rou geppl6opaTpou

* Nq unotroytorei n "niTo' Tou ev€pYetoKo0 too(uyiou oro ouYKeKplpivo onueio
lerroupyioq (yq;rrx4 evdpyero xouoi;.tou, Epyo orov oEovo, rplgaq, ondlsleq npoq To vepo
q,oEnq, londq ondleteq 6eppor4rog, Evgolnio Kouooepiou). Mnopeirc vd eKnqnoere
dvriorotxo' tooluyto e€6pyen( ;* No unoloytorei o geputK6q xor o e{epyerox6q Bogudq on66oonq rou xv4r4po oro
ouyxexprp6vo onUeio 

^erToupvioq.
noMonlrlq eEoyoyRq (evoMoKrnq esppornroq vepou - Kouooepiou yto ty0f4 rou
rouooepiou), on6Te perpdwol ro nopoKoro UeYdgn:

0.139 kg/s
9.2 "c
63.4 0C

355 K

Iuprpr.rvoUv ro onorelioporo ouTo UD Touq rponYo0Uevouq unoloytopo0q;

2- fro enrouvonropevo oxopig41to ouvotpi(owol ol Uerpnoolq evepyetoro0 too(uyiou
oe dvo 6oxtg.toor4pro pe udpouhxrl n66n, evoq 4-Xpovou orpoplloijnepnlnpoOlevou
Krvnrnpo diesel. Agou petrarnoere [pooeKTlKo ro HeYdgn rou oKoptgnporoq, vo Etorunooere:
r Tnv "niTo'Tou EvepYetoKou roo(uyiou rou xrvqrrlpo. Enionq, vo unotroYioere ro l6vo
oipo I Kor ro eepu (o Boeuo on66oonq oro ouvKsKpll.tivo onpeio lEtroupvioq.
- Tnv "niro" tou evepyetoxo0 too4uYiou rnq u6poullKng fliEnq
- To broypoppo Sankey Tou evepyetoxoo roo(uyiou rou KE^|oU (6oKluoornpiou)'
-' No unoiovioere lq roxurrlreq orrq ool4vriroetq: Kouoiuou, vepou ry0fqq xtvqrrlpo rot
vepoO rgO{qg duvoltopdrpou.'' No erflpnoerero xupto xorooxEuooTtKo peYdon rou ouYKoKpluivou xtv4r4po, ovro
ouyKsKpllr,vo onueio pdrpnonq eivot oT|q 2,100 rpm.
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NANENIETIIMIO OEEAAAIA'

E:XOITS TE'XNOAOTIKON ENIATH}&IN

rr'HI{A UIIXAIIOAOTON UEXANTKON BIOMETAN!A'

fponr4 AoxLl.rooio or Lq ME (AliIEE EEATEPIKHE KAIEBE (H' s€dpqvo)

B6trog 7.6.L999' ripc 12:00-15: O0

1. Evdq 6[.tr'Lrpoq r€rpcxKotrrv6poq xLv4r4pog nou 6oulelfe L 01 Lq

2,000 rpm KoL orq A rnq p6vtornq ponrlq lou orrq ouYKsKpLu6vtg
orpog6g, 61st r4v nopoxdro o0otoo4 Kouoqtpiou (Kdr'6YKov): coz:119.

ll2O=1,0%, CO=1.5?r Hz=0.5t, 02=19, HC=500 ppn (oq CH2), NOx=800 ppm.

To xoriorpo 51eL 1r1prx6 trlno (cH2)" KcxL 0eppoy6vo 6tivcxp4 43 MJ/kq.

--) Ynotroylore ro tr6yo c6po tr. H prlXdvn sivdt OtLo 4 Djesef; Ynopxe I

cpxer6 oquy6vo oao xouocx6pLo yLq t6l.s Lcx xcxrio4; E€qYiors av

ouvropio.

Yuo-troyiorE ro x),6opo r49 1r1ptx4q ev6pys Lcxg rou Kcruolpou (mrQHV) nou

ldvetoL pe to xcxuocr6pto ps r! uopprl co Kcxt Hc. (3 pow66ag)

2. Evdq orpoB LtrounepnLqporipevog lre ev6 Ldpeo4 Str€l xLv4r4poq

diesel, pe 6 xutriv6poug, 6Lop6rpou 128 mm, 6 LCx6polrrtq 143 mm' BcxePof

u-tr11p<,1o4g 0.85, en Lruyldve L r11 p6yLot4 pourl rou orlg 1,500 rpm' Pe

u i eo4 xcx L 0eppoxpaola y6poo4q orqv nol..loutrfl e L oayroy4q (perd rov
ev6 Ldpeoo {rtKrrl)' p=2-2 bar xs.t T:355 K. O roEvrpon tK6q B(xep6q

crn66ooqq rou ou1rr L eoril e Ivcr | 0.75, Kq L tou orpop ilou 0.70

Ncx unotroyioete lrlv Lolri rrou qnoLreitcrL Ytcx rrl IstroupYio rou
oupnLeorfi oro ouyKeKpLp6vo oqpelo, xcxOri:g KqL To 0eppLx6 xcO4xov tou
ev6 Ldpeoou rl^ixtq.

-+ Eqv n eepuoKpoo iq K(xuocxtpiou npiv qno rrlv rouppniva tivdL 74ooc, vd

exrLp4oere rnv nieon or4v ei0060 rnq rouppnlvog. (E€o6og rnq

rouppnivcxq oe 1 bar) . (4 Fov66eg)

3. I LCx Svcx 6ilpovo nsvrox0lLv6po vr4(etroKt!lrnpcr DI, pe eylur4pcx

6 onri:v, vq unoloy(osre rr1 6Ldpsrpo rov o[6v, 60le vcx eutruYxdvovrcxL
ro ncrpcxdrc.r XcrpcxKrrlptor Lxd otq p6yLor4 Loxli: P. = 1000 kW' be = 230

g/kwh, 6Ldpxe Lcr 6y1uor1q qr = 20" KW, nieoq 6y1uor1g Pe = 3OO bar, oe

nieo4 xuliv6pou pv:50 bar. o unotroyLop6g vcx y(ver lre rrlv uopa6o14

ooulluisorou xouoipou, xcxL oto0epqg nieo4g 6YXuonq, on6re toX0st YLq

r4v rolur4ro s[66ou rou xouoi1rou (cxno6€iIrs): c = (2/p (p"-pu) )**o't,
ou6r e cxn6 r4 o16o4 yLCr rrlv ncxpolil pd<dq tou xcxuoipou p6ocr crn6 r4v
on4: m: cr p A c, onou co = 0.6 (ouvrstreorrlq exportg ouiq), p = 830

kglm3, pnops i vcx nporrS{eL 4 6Larop4 A rrlq oniq. (5 pov66eg)



IIANENIATHMIO €EEE.AAIA' / EXOIIII TEXNOAOFIIGIN EIIIETHI4QN

l.r,tHI{A MIT'(ANOAOTOIT UHXA}TII@N BIOMEXAIIIA'

fpcrnrrt AoKLpcxoiq orLq MEXAIIEE EEOTEPIKSE KAYEBE (Hr etdprlvo)

B6loq 7.9.1999, 6pcr. L2:00-15:00

1. frcr 5vo rerpdlpovo rerpoxirtrLv6po vrrl(eLoxLvqt4pcr DI' us eylur4pcr 6

on6v, vq unol.oyloere t11 6Ldparpo rc)v ou6v, ri:or e vcx en L tuyldvovtcxu tcx

ncrpcxxdrar XdpdKrrlpLo"[ tKo orn p6yLorrl toxf : Pe = 80 kW, b. = 240 q/kwh,
6LdpxeLo Eyluo4g oE = 25' KW, nlsoq 6y1uo49 Pe = 1000 bar, os nisorl
Ku.tr.iv6pou pv = 60 bar. o unotroyLop6q vq yive L ps rr1v uapcr6o14
aoupnieorou xouo(pou, Kqt otcrOeprqg rrIe04q 6Yxuolq, on6te KcxL ed
cxno6ei{ere 6r r roxteL yrd rnv rcltir4ro eE6bou rou xouoipoul. c = (2/p
(pE-pv) )**0's, on6rs cxn6 rq o16or1 ytcx trlv napolfl pd(og rou xcruolpou p6oo
on6 r4v on4 prs cp:0.55 (ouvre.treor4g sxponq oniq), A = 825 kg/m3'
pnops i vcr npox0rfsr 11 6Lcxtopq t4q on{9. (3.5 uov66eg)

2. Evdq pev(LvoxLv4t4pog guoLx4g ovcxnvorlq nou xcxleL p8v('Lvn lre
Oeppoy6vo 6rivcxp4 425OO kJ/kq, 6oxLpd(erot or4v n664 xtv4tlpr,rv un6
orcroep6g orpo(p6g. Orav percpdtrtrardL o .\6yog cr6pcr-xcuoipou, o x Lvqr{pcrg
oroOspono L e i tcx t ord nopcrxdtc,: o4pe lcr le L toupy(cxg, 6noq duro
nep LypdgovroL cxn6 petpqoe tq rqq uopol{q xcxuoipou KqL (x5pc, Kqe6q KcxL

6166 66

Nd Xdpd€ert ot 6 taypdltpara rLq oytttxig XdpaKrnplor tKtg rou Ktvlltrlpcr
(PA. ndpdKdr(n), vo tLq oXo).Ldoere KdL vd rIq XpnoIponoI40€rE YLd
npoo6LopLop6 rav napaxdta svdtLKt LKdv peYt?(iv:
1 Loyiq KdL A6yog dtpd oro oqPtlo ptYtotou ?tplttxo'3 Ba9ytoti dno5ooqg
1 0ep7.ttx6g Ba07:6g an66oonq, et6txfl xarav1\aoq xauo i1-tov KdL A6Yoq dtpd
oro onpt:io pEylorqq IoXUoq
. eAdXtottl et6txfl xatavdAdsor\ xat Tstytotog 0eppLx6g pa0p6g an65oo4g
Tt\oq, vd txr tpfioett tov xvBtolt6 rou Ktv4rfpd. (3.5 gov66eg)

3, O 6-xf.trLv6pog vrq(eloxLvqrlpcxg Mercedes oM 366 LA 6XsL rcx uapoxdto
r e1v rxd XopcxKT4pror Lxd:
oyxog epBo.tr ropori: 5.958 I, p6yLotq Lolug: 125 kW ortq 2,600 rpm
pdyLor4 ponq: 5?5 Nm orrg 1,050 - 1'550 rpm.
X6yoq cxEpo orq piyLor4 Lolti: l'=1 .4, eLbLxl rcxrcvdltoo4 otlv xcpuritrq
p6yLor4q pon4q: 1,000 rpm: 22A g/kwh', 1,500 rpm: 2O1 9/kwh', 2'600 rpm:
227 q/kwh.

Ms Pdoq rrq rl^npogopieg out6g, xcx06q xcrL orotXeiq on6 tov o6qy6 rou
UoO4Uor oq, vo unotroyioers:
. rn Uson npcxyUcxr tx4 nieo4 oro o4Ur ia p6y'or4q ponnq / ueyLorlq Lox0oq
. To Boep6 ntr{proo4g Kot ro ev€pYsLcxK6 Lqo(fYLo orq ndp(xncx\)o on}reict
I 61: L o x rvqrilpog ev6 Ldpeoo rfrlxr4; oe no Ld 0eppoxpooio UirX€1cr L o

CI a pcxg e Locryoylq,
. rn oX6orl oupnieo4g rou xLv4t{pcx, xct rq 6Ldpetpo x 6L(16popn rou
xul,lv6pou (3 Povd6eg)

Tnc onoo t oou€v LOYUOC OTnV n

flcxp.xquoiuou Kq/h 15.3 15.7 17.3 19.0 20.6 22.0 23 .1
nqpoxn q6pcx Kq/h 23'7 253 269 245 296 303
I oXuq KW 52 .2 54.1 59.5 62 .1 65.4 66.4 66.r



IIANEilDTT{MIOOE'A IA'
TMMB/E@@M

TPAITTHAOKIMAEA'TD
MIDGNE EEOTEPIKTDKAY'TD

(28.6.2C01, I 2:00-1 5$0)

l. fio wo epBol.oq6po rcrvnrrlpo pe orctiw otpoqriXou r35mm, oe ovopoorrKtq

orpog6g Nd000 rpm xcr l'61o alcrfuaq otpoqdlou / p{rog Durrrqpc = 0'28, vc
rrrol.cryioete, yn lovic orpoptiA.ou c=30o Feai rc Al'{!, cr1 ortlprcin tct3lT rpa
epB6)"ou rar rq oaryprcic euntdTpvorl epp6Xoo-

Eriorlg, vc tmolalrioete Tta to ou6expqevo oqpeio Lettougfrog, Tq Ffarl xor trl
pe1rorr1, rca0dt6 rar rqv efuipcrq tcArqm tou epp6l.ou.

Tfl"og, 1re ratriX.i'qteg rcpo6oXeg, vo ernp{oec tq p6fraq roXu avc roflw8po

orrq oupceKpqr6vs6 orpo96€ Tra Kwnrrlpa diesel DI rcar 14. pw(rvorwrprlpo'
qDoufllg ova,wo{g rfvrc.

2. fw wa 6ipovo, {4rcr5?,,w6po rnrqtrlpo diesel pe co'eo0eica 6yr6lol, va

rnolorioeie q 6uiperpo tcov oztriw tou e13rc{pa 6 oatriw, pe pdorl ta zrapct<ito

6e6oF€vc:
P"=1b00 kw, b"=2I0glkwh, as:2o"I(w (T(ovio ry26uory) oro d'ripe€ poryT
p"= 50 bar (rieon otov rirl,rv6po), p-500 bar (trGoq 6ypoqQ, o=825kgim3
(rcct'oqro diesel rivloqQ, c6=0.5 ouwel'eon1q erpoflg o?rng

Na 1pr1o4rozcoqoete, cAof rp6ta aro6eif,ete, rqv raparritco qp6or1:

ia=caA.lZp(pt- p,)
'Oroo A 1 orNol.rrd 6utopri porlg tou erye6pevoo rccuolFoo'

3. fra wa rwvltqpo diesel <poowr1q, ovurvorig, pe 2 pol'pi6eq cvc rrl'w6po' trc

uTroloTloete:
. tq otryp(ric 7rapo26{ pi(cg raocoepiou peou m6 tqv evreldE ovotxrll

fulrpiio elol<rrfig,6raot6oeov 230 mm (eooteprr4) x l0mm (dvoqpa)'

otov t1 tGo4 otov r61.w6po eivar 58 bar, q peoq Oepporpcotn tcov, 
,
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TABLE D.,l
Datr on fuel prop€rties

Ht|.r r.'g LHv of
|.dt' f..et rok|.
rdE r.||, diu,t,
MJ/ts MJA8 MJ/rs

SF.ri.
grffv:

Fo.D& Mol.tdrr (&dtr,t(lr|,c) r.kr. rs/.')

St ctic r.ra
H..t of

u/rsl Qtlr't, (F14, AON MON

qCa, V.p ..,
U/rs K U/ri.r

':" 
:*

l2o l2o
ltz 97
tm lm

ll5
120 109

f06 92
lO1 89

47.3 /|4.0 2.a3 14.6 0_0685
46.1 43.2 2.79 14.5 0.0690
45.5 42.8 2.85 t4.4 0.069?
50 45 2.9 t{.5 0.069

- ll0
- 170

- 200

-tE

350 2.4
210 2.2
210 l)

509 0.63
426 2.5
308 2.1

35E

431 |.72
412 t.6t

ll03 2.6E4o z.s

l6-0.1

44.tO
tt4.23
226.44
78.t I
92.14

32.U
$.01

l2.ol
28.01

2.015

Lighr dics.l

Elhatrol

Hyd.og.t

c.Ht.r'.0)
qH,...0)
c,H, r,( t)
qH!...N" ,.G)

cH.(s)
c'HJs)
c"H,.0)
craH/)
c"H.o
c"H.0)

o.724.78
o7&{).84
0.82,O.8E
(-0.79i)

to.12l)
0.Jl (2.0t)
0.692
o.n3
0.E79

0.861

0.792
0.785

-2!
(r.2st)
(0.090t)

17.23 0.0580
15.5? 0.063E

t5.t3 0.0661
t4.t2 0.0675
t3.27 0.0753
11.50 0_0741

2.2 J5.J JO_o 2.12
1.6 50.4 46.4 2.15
1.63 47.8 44.3 2.75
1.6 47.3 44.O 2.7a
r.l 4t.9 42 2.82
t.t 42.s tm_6 2.79

1.12 22.7 20.0 2.6E
l_93 29.7 26.9 2.69

6.11 0.155
9m o.ru

- l3.t 33.8 2.70 ll.Jt 0_08691.05 fo.t l0.l 2.9t 2.467 O.q5
t.44 142.0 120_0 3.40 34.1 o.o2g2

cH.o(D
crH"o(l)

c{t
co(8)
H,(r)

(l) liquid phac; ttl g.!@ur phr$, (!) rotid pha$.
t Dcnsily h tA/mr .i 0"C snd I .rtD.
I Ar I .lm rd 25"C for liquid f!.t3: !r I .lD .!d boiliry lcmfEnrurc for SBsus fEk.
RON, .c!.srch ocrln. nuhbcr; MON, molor dnnc numb.r.

1.Y.9."a*, nra.*0., rvb: p,odatiu, p,opqrics ud p.tto,n@ of Llqutddd caa Mrcmiu.4 Loodoa, t9?r.E. F. OtEtr, hGtMt Cohbgtin En'ire, ard,ri, po Ltid. Inrcir Eduqrolai pu;irh._, rC73 ;;.C 
.F,.I.tld, rhe htdtut CMb6tw Enei^. ia Th.ory ud p,er,t . !ot. t. MtT pr6r l;66.

c@pct l.dt.), T..h,aat Dad ,4 f!./, 7rh .d_, Bndsh Nariond Commirrc., Wortd Elcr8y Conf.m.c. l,ondo!. t977.


