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ITPOAOI'OX

H mopovoa dumhopatikn epyoacio exkmoviOnke katd to axodnuoikd £tn 2014-2015 oto
Epyaostiplo Texvoroyiog Kavoipmv kot Amoaviik®dv g oxoing Xnukdv Mnyovikov.

®a N0ela va evyapiotiom Oepud Tov emPAETovTa Kabnynt tov BEpatdc pov, AvarAnpmt)
Kofnynm k. Anuitpro Kapdvn mov pov €dmaoe ) duvatdtra vo acyoindo pe to ev Adyo
0épa kot cLVEBaAe CNUAVTIKA GTY) SIEKTEPOLIMGT| TOV LE TNV EMGTNLOVIKY] TOV KoBodnynon.

Emiong 6a n0ela va evyopiotiom Oeppud to pnyavoAdyo punyavikod Kot vIToynelo d10aKTopa
Hpaxin Zéyo, mov pe fondnoe oe ol peydio Babuod oty npoyudtmon tng CLYKEKPLUEVNS
epyaociag. H ovpPfoiny tov ntav mpaypotikd KoboploTik] ot SEKTEPAI®ON TOCO TOL
TEPOALOTIKOV LEPOVG OGO KO TNG GLYYPOAPNS TNG EPYOCIAS.

Axoéun, Oeppéc evyapiotieg amevfHVED oTN MUK PNYovikd Kot vroyneta didaktopa Mapia
Atléun, n omoia cuvéBoie kol avty og peyaho Babud tOGO OGNV TPOAYUOTOTOINGT TOV
TEPALATIKOD HEPOVG OGO KOl G GLUPOVAEVTIKO €Mimed0 GtV TOPEia TG EPYOTinG.

Téhog BéA® va guxopIGTNCO OAO TO TPOCMOTIKO TOL EPYUCTNPIOV KOVGIU®V Y10 TNV KOAY|
ocuvepyacio Kot TG GLUPOVAES TOVG €ml TG Epyaciog LLov.

Apybpng [avayuntng AAéEavdpog, AOMva 2015



HEPIAHYH

O oKoTmAC NG CLYKEKPIUEVNS OUTAMUATIKNG epYaciag, NTav 1 HETPNON Kot a&loAdYNoN TV
WB0TNTOV TOV HEGOV KAUCUAT®V TOVL TETPEAAIOV TOV 0POPOVV GE KVUPLOo Pabud 6to KaHoLo
vinlel.

Ot @uowég kot yMukég 1010tnTeg T0v vinled cvoyetilovtar PETaED TOVG HE TOIKIAOLG
tpomovc. H Bacikny mnyn dapdpemons twv 1010ttev tov VINnLel, TpoépyeTon OmOKAEIGTIKA
amd TN MUK Tov cvotaot. To vinlel elvarl éva kadoo mov TePEeL Eva Peydlo TAnBog
vopoyovavOpdkmv HETAD TV omoimv mopagivec, OAePivec, ap®UATIKA Kol vapOévia og
mowiAa.  poplokd Papn kor oopés. Emiong elvar dvvatdov va mepExel  moocOTNTEG
ETEPOATOLUKDY VOPOYOVAVOPAK®V oL TepLEyovy dlmTto, Beio N ovyovo. Kdabe pio and tig
EVAOOELG TOV TTEPLEYOVTOL 6TO VIN(EL GUUPAAEL S10POPETIKE GTIC 1O1OTNTEG TOV AVAAOYQ LLE TN
doun g Kot To poplakn g Papog. Koatd xaipodg éxovv dnuocievdel mhpo TOAAEG
ovoyetioelg pnetaéd Tov Wwiottev tov vinlek. Me glaipeon eldyiotec mov Ppickovy KovN
napadoy] (6mwg o deikng Ketaviov), o1 TEPICCOTEPEG CLGYETIOES QUIVETOL Vo £XOVV
amokAioglg petald tovg. H amdxion ot mpoépyetar and 1o yeYovog 0Tt Kabe kadoiLo
vinlek €xel TOAD peydAo €0pPOg EVAOGEMV OV EMOPOVV OLOPOPETIKA LE ATOTEAEGHO VO Efvat
dvokolo va mapatnpnfel Kémolog GuPNg CGLGYETIGHOG. XKOMOG TNG epyociog MTOV Vo
pedetnOel to Katd OG0 PPicKOVV EPAPLOYT] Ol GLUGYETIGEIS OVTEG OE £val OElY Lo KOVGIH®V LE
110N TEG OV aOKAIvVOVY o€ peydAo Pabud peta&d Toug.

2mv mapovoa epyacio petpnnkay 26 dapopetikd Kavola, He HEYEAO €0POC TYDV TOV
WOTATOV TOVG, €K TOV omoiwv ta 8 Ntav kavoia Pdong kot to vroérowra 18 ftav pelypoto
HETOEL TV 8 Kavsipmy Baong.

‘Eva amd ta 8 xavowa Paong nrav to HVO (Hydrotreated Vegetable Oil) éva xavoo mov
npoépyetal amd TV vopoyovoeneLepyasio putik®v ghaiov. To HVO sivar éva mapagivikd
KOOGILO TOVL 07010V 01 WOTNTEG OaPEPOVY ot amd ekelveg TV cLUPaTIKOV VINLEA TG
ayopdc. H amovoia apopotik®v Kot o moAd peydrog aplBud ketaviov tov 10 kobioTobV
AKp®G OEAEAOTIKO GTNV TPOGUEIEN] TOV UE KOOGIUA YOUNANG TOOTNTOS MOTE VO TPOKVYEL
EVal TEMKO TPOIOV EVTOG TV TPOdAYPOae®V ToL 1oybouvv Yo To EN 590.

Eniong omv mopackevn tov perypdtov ypnoiporomnke knpolivn kupimg yu va govel o
TPOTOg pe tov omoio emmpedlel TG 1010TTEG TOV VINCEA KOuGipmv oAAd Kol Yoo va
napayfovv vinled KavoLo YOUNADV TPOSOYPOPAOV TA OTO10L GTN GLVEXELN avapeilyOnKay pe
HVO.

210 OMOTEAEGUOTO TTOV TTAPOVCIACTNKAY OGOV APOPA TIG KAUTVAES amOSTAENS, PAVIKE TG 1
Kknpolivn ennpedlel o peydio Pabud T HETOMIKY TTNTIKOTNTO TOL KAVGIHoL VINLeEA pe To
omoio avapElYVOETOL GALL G TOAD KPS BabUd TV TTNTIKOTNTO OVPAS, TOL Elval Kol 0VUTH
TOV TOPOLGLALEL EVOLOPEPOV OVAPOPIKA e TO VTINLEA.



AVOoQopiKd e TOVG OCLGYETICUOVS 1010TNT®V TOL VIN(EA, amd TO OATOTEAECUATO TMV
LETPNOEMV TPOKVMTEL TG OV €lvol ao@OAEC vo Bewpoldvtal Oedopuévec ol O1dPopEC
ONUOCIEVUEVES GLOYETIGES OGOV APOPE KOVGIUO HE UEYOAN OmOKAION OTIC WO10TNTEG TOVG.
[ToAAG amd ta detypoto mopovsiacoy HEYAAN amOKAMoN omd TIG OVOUEVOUEVES TACELS GE
SAPOPOVG GLGYETIGLOVG TOV WO0TATOV ToVG. Eotidalovtag Tig HETPNOELS 08 £val EDPOG KOVTA
ot W0 Teg Tov emitdooel 0 mpotvmo EN 590 mapovsidommke moAd peyoidtepog
GLGYETIGUAC WOI0TATOV TOL GLUPOVOLV Kal e TN BewpiaL.

H xpuon artio amdxhong omd Tig ovopeEVOUEVEG TAGELS MTOV Ol TEPIEKTIKOTNTES OE
APOUATIKA, 01 omoieg divouv mowkila amoteAéopata Kot oev emTpémovy va e&oydel kdmotlo
ACPOUAEC GUUTEPUGILO. OGOV ALPOPEL TNV EMPPOT| TOVG GTIG VITOAOITEG O1OTNTEG TOL KAVGILLOV.

Emiong and ta anoteAéopata Tov TGV oL £dmae o dgiktng ketaviov g pebddov EN ISO
4264, @dvnke Tog vapyel capég teplimpilo Pertioong tov. Emiong kpivetan amapaitnto va
deEayBovv  gpeuvnTikég O10IKOGIEG G TPOS TOV TPOGOOPIGUO TOL JelkTn KeTaviov
kavoipov mov mepiEyovy HVO pog kor o mpdtumog deiktng ketaviov €£dmoe pev Ko
amoteAéopato ywo to. meplocotepo omd ta pelypata pe HVO, aAld mapovcioce peydin
andkion oto kabapd HVO.

Oocov agopd yevikodtepa ) peAiétn tov HVO og mpoidv Peitioong tov b10ttev TV
Kavoipov vinled, to amoteAéopoTo NTaV apKeTtd evOappLVTIKA 0TS AvapéVOVTOY KIOAMS.
e Oheg T1g mepurtoelg N tpochnkn HVO BeAtiooe aioOntd tov apBud ketaviov kot peimoe
TO APOUOTIKE KO TV TTNTIKOTNTO OVPAS TOL TEAIKOD KOVGIHLOL.

ABSTRACT

The purpose of this thesis was the measurement and evaluation of the properties of middle oil
fractions that mainly refers to diesel fuel.

The physical and chemical properties of diesel interrelate in various ways. The main source
of configuration of the properties of diesel, derive exclusively from its chemical composition.
Diesel is a fuel that contains a large number of hydrocarbons including paraffins, olefins,
aromatics and naphthenes in a variety of molecular weights and structures. Also it may
contain amounts of heteroatom-containing hydrocarbon nitrogen, sulfur or oxygen. Each of
the compounds present in the diesel contribute differently on its properties depending on
structure and molecular weight. At times, numerous correlations between the properties of
diesel have been published. Only a few conclude to common assumption (as cetane index for
example), most correlations appear to be divergent. The discrepancy comes from the fact that
any diesel fuel has a very wide range of compounds that affect different its properties,
making it difficult to observe a clear correlation. Aim of this study was to investigate whether
it can be applied these associations in a sample fuel with properties that differ greatly among
themselves.



Regarding the correlations of the properties of diesel, from the measurement results it is safe
to anticipate the various published correlations regarding fuels with great variations in their
properties. Many of the samples showed a large deviation from the expected trends in various
correlations of their properties. Focusing the measurements in a range close to the
characteristics prescribed by the standard EN 590, much higher correlation between the
properties have been presented, a fact which agrees with theory.

Also the results of the values given by the cetane index of the method EN ISO 4264, showed
that there is clear room for improvement. Also it is necessary to conduct research procedures
to determine the cetane index fuel containing a HVO, as the standard cetane index gave good
results although for most of the mixtures with HVO, but showed a large variation in net
HVO.

Regarding general study of HVO as a product improvement of diesel fuel properties, the
results were quite encouraging as expected already. In all cases the addition of HVO
substantially improved cetane number and reduced aromatics and volatility queue to the final
fuel.
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Kegpararo 1 —I'evika yio 1o viler

1.1 Opropog veiler

To vinle elvai 10 VYPO KAHGILO TOL YPNCUOTOIEITAL GTOVE KvNTHPES VINLEA GTOVG 0TTOT0VG
N ovaeAeEn tov kovoipov Aapupdavel xodpa oyt pe omvOnpa dnwg otovg Pevivokivnmpeg
OAAG pPE TNV UEYOAN OCLUTIEST TOL OEPO. EICOYMYNG KOl OTN GLVEYEWD UE £KYLGN TOV
KOWGIHOV HEGH GE QVTOV.

1.2 Xvotaon viler

To vmleh amotereiton amd vOpoyovavOpakes KLPIMG TAPAPIVIKOVS, OPOUOTIKOVS KOt
vaOQEVIKOVG KOl GE WKPEG GUYKEVIPMGELS OAEPIVIKOVG KAOMDG Kol EVOGELS TOV TEPLEYOLV
GCmto n Bgio.

Iapagiveg

Ot mopagiveg €govv tov yevikd tomo CpHa, + 2, 6mov 10 "n" givor o apBpdc Tov atdpmv
GvBpaxa 6to popto. Yrapyovv 600 vIToKaTNYopieg TapAPIVOV, Ol KAVOVIKEG TAPAPIVES Kot Ot
LGOTAPOPIVES.

Ot kavovikég mopagiveg €govv to dtopo TOL AvOpako cuvdedepuEvo, UETOED TOLG Ko
oynuatiCoov popwo aAvcidag, pe kdbe dtopo AavOpako ektdc amd ekeiva ota dxpa
oLVOEDENEVO e VO dAa, £va og KdBe TAgLPAL.

Ov 1oomapapiveg €xovv mopdpolo okeAetd AGvOpaka, oAb €yovv emiong €vav 1
TeEPLocOTEPOLS AvOpoaKes va dtokAadiletar and Tov oKeAETO.

Mepikd TapodEYLLOTO TOPOPIVAV

CHS- CHZ_C HE-CHE-CHE- CHE- CH 2_':: HE- CHZ-CHg

Koavoviko dexavio — CioH2p




Ioomapagivn

CH3—CH—CHs—CH—CH2—CH2—CH2—CH3
| |
CHs CHs

2,4-AwueOvioktavio - CigHy

Na@Oévia

Ta vaeBévia €govv pepwd amd to dtopa dvOpaka datetoypéva oe €va daktoAlo. Ta
vaeBévia ota kavoo vinled £xovv daxtuAiovg pe mévte N €&l dropa avOpaxka. Mepikég
QOpEC 800 N TEPLETOTEPOL SaKTOALOL Efval cuyywvevpévol pall, pe opltopévous dvOpakeg va
popdlovtol 6Tovg YETOVIKOUG 0aKTUAIOVG. NapBévia e £va SOKTUALO €XOVV TO YEVIKO TOTTO
CnH2n-

Hopadeiyuoaza Noobeviov

Cﬂf _ CHa—CHz—CH—CHs
HaC CH

Bovtvioxvrioelavio - CigH2o




Hzf-l3 (EH {in
H>C CH CH»
~
CHo» CH»

Aexalivyy - CioH1g
Ol\eoiveg

Ot oAepiveg elval TOPOUOIES UE TIC TOPOUPIVEG OAAA EXOVV AYOTEPO ATOUO VOPOYOVOL KOt
TEPLEYOLV TOVAAYIGTOV £Vl OITAO OGO HeTOED €vOg (evyoug atdumy avOpaka. Ot odlepiveg
oAV VILAPYOVY EEAPYNG OTO aPYO TETPEANLO Kot oYNUaTiloviol 6€ OPIGUEVES dlEPYaCies
tov dwMotnpiov. Onwg kot ot mapaeiveg, ot oAepiveg pe téocepa 1 TEPICGOTEPA ATOUA
avBpaka uropei vo veiotoviol mg doptkd wopeptn. Ot odkepives pe £va SIMAO deGUO £OVV TO
vevikd Tomo CphHazp, 60T®g Kot To vagdévia.

Hopdderypo oleoivne

CH,=CH=CHs5CH;~CHs=CH5;~CH;~CH;=CH;CHjy

1-dexévio - C1oHa0

ApONoTIKG

Ta dTopo TOV apOUATIKOV EVOGEMVY EIVOL OOTETAYUEVO GE OOKTUAO OTC 0To vapOévia, pe
v dpopd Ot ot decuol peta&d tov avlpdkwv dev givor amiol aAld apopatikoi. Ot
OOKTOMOL TV OPOUATIKOV VIpoyovavOpdkwv amoteAobvtal and 6 dtopa avOpaka. H
amAovoTEPN apmuaTIKn éveoon eivar to BevioMo. H doun BevioAiov Ntav apyikd avtiAnmty|
®G OVO 100OVVANEG OOUEG HE  amAOVG Kol OTA0DG 0ecoVC evOAAGE. KaBe doun ocuveydg
petatpénetal omd v pio oty GAAN EVOALAGOVTOS GUVEXMG TIS BEGELS TV SUTAMVY Kol TOV
amAdv decpav avtiotorya Topa mAéov, yvopilovpe O6tL 6hot ot deopol  dvOpaka mTPOGS
dvBpaxa oto Pevioio ivar 10odHvapol HETAED TOVC.

Apopatikd evog daxtuodiov éxovv T yevikn poper] CpHane. Ot molvkukAMiég apopaTIKEg
EVOOELS glval EVAGELG e 000 1 TEPIOCOHTEPOVS APOUOTIKOVS dOKTVAIOVG. AVTOT 01 dOKTUALOL
ocvvtnrkovtot padi, pe optopévous avOpaxes vo Lopdlovtol GTovg YEITOVIKOVG dOKTVAIOVG.

Ot moapagiveg Kot ta vaedévia taivopobvtal og KopeGUEVOL VOPOYoVAVOpaKkeS, d1OTL deV
umopei va mpootebel meptocdTEPO VIPOYOVO YWPIG Vo omdoel v avBpakikn aivcida. Ta
OPOUOTIKA Kol Ol OAepiveg Ta&tvopovvior g akdpestol vdpoyovavOpakes. Ilepiéyovv
OuAoVG 0ecoVC GvBpaKka-avOpaka 1 OPOUATIKOVS dECUOVE TOV UTOPOVV VO LETATPATOVV
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o€ amAoVg OeGOVG e TNV TPocsHnKn vopoyovov. Otav oTic oAepiveg TpootiBeTan LOPOYOVO
yivovtal Topoeiveg. Otav o 0pOUOTIKE KOPESTOHV TANP®S LE VOPOYOVO, Yivovtol vapBEvia

VO OTaV Elvol LEPIKMG KOPESUEVA, YIVOVTAL KUKAMKEG OAEQPIVEG.

Topodeiyuoro Apwuotikawv Evaooewv

CHy— CHp— CHy— CHg

Bovtvlofeviorio - CigH1a

CHa

2-ucbviovapboltivy - C1oH14

Etgpoatopka

[Topdro mov o GvBpaKas Kot To VOPOYOVO givar Ta KuPloPYO CLGTATIKA GTO APYO TETPEAALO,
cuvavtdpe kot v mapovoia Beiov aldtov kKot o&vyovov. Ta otoyeia avtd 610 TETPELALO
aVaQEPOVTOL MG ETEPOATOMA. AV Kol ALTEG O EVAOCELS Ppiokovtol e piKpo aplud pHéco 6to
neTpéAao oilovv TOAD HeYAAO POAO GTIC WOIOTNTEG TOL EKAGTOTE KAVGILLOV TOV TPOKVTTEL.
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Mepikd Tapadsiyuato Etepoatoukmy

O

S

AiBevioBsiopévio

O

Koppalolio

1.3 Tpomor Hapaymyng Tov veiler

To kavoo vimleh mpoépyetal and emeEepyacio tov apyod merperaiov. O KOHpLOg TPOTOC
mapaymyng vinied kavoipov givar péom g 0Aiong tov apyov metpehaiov. Tpeig sivar ot
Baocucéc depyociec pHEc® TV omoimv maporapfavovpe to vinieA amd 10 SWAMGTIPLO:

e Alopiopov
e AvofdaOuiong
e  Metatponng

Argpyocicsc Alaympiouov — Aroctatn

H amootoén eivor n mo onuavtiky] kot 1 1o ddedopuévn depyacio doywpiopod GTo
SwMoTplo. XPNOUOTOLEITOL OpyIKd Yo TOV OlY®PIGUO TOL apyol meTpelaiov o€
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UIKPOTEPO KAAGHOTO HE HIKPOTEPO €VPOG Beppokpaciav Ppoacpod. To apyd metpéiono
TPOPOOOTEITOL OPYIKG GE OTAAN ATUOCPUIPIKNG amOoTaENG Kol avdloyo pHe To onueio
Bpoaopov Aapupdvouvpe 10 £KkdoTOTE TPOIOV OMO CLYKEKPIUEVO VWog ™S oTAANG. To vinler
Aoppdavetar poli pe v knpolivn amd o KaTdTEPA EMIMENN TNG AMOGTAKTIKNG GTHANG AOY®
1OV 0Tt givat KAAopoTo pe VyNAd onpeia Bpacpov. To vinled mov Aapupdvetar anevbeiog amd
TNV QTHOCQULPIKY] OTOGTOKTIKY 6THAN ovopdaletan straight run vimlel. Awyopiletar og dvo
Kupimg KAGopata, to heavy kot to to light gasoil and to omoia pe nepartépo enelepyacio
AapPavoope to vinleA kivnong kot 0€ppavong. To VoA TG OTHOGPAIPIKNG OTOCTAENG,
ONAadn 10 PEPOG TOV aPYoL TETPEANIOV TO 0Toio dgv dvvaTal Vo BPAGEL GE OTHOGPOIPIKES
ovvOnkeg yopig va £xovpe TLPOAVGN TOV, SEPYETOL amd pio dEVTEPT] ATOGTAEN UELWUEVNC
nieong. H depyacia avt) ovoudletor amdotaln vwd kevO Kot TO TPOIOV KOPLONG TOL
AopPavovue ovoudletar gasoil kevod (VGO) evd 1o mpoidv mubuéva eivor To VTOAELpLaL.

Awgpyacisc Avapaduonc

H vdépoyovoenelepyacio eivar €vag 6pog mov meptypdeel pio oelpd amd dlepyaciec mov
YPNOWOTOOVV  VOPOYOVO e TOPOLGIOL TOL KATOAANAOL KOTOADTN HE OKOMO TNV
OTOULAKPLVGT] CLYKEKPLUEVOV avemBOUNTOV OVCIBOV omtd €va pedpa Tov dwietnpiov. Ot
dlepyacieg owtég ekteivovion amd Mmieg OTOL YIVETOL OMOUAKPUVOT] OAEPIVAV, TOGOTNTOGC
Belov kot evdoemv aldTov Kot 0EVYOVOVL, LEXPL O GOPAPES TEPUTTOCELS OTMG TOV KOPEGHLO
APOUATIKOV SAKTOM®V KoL TNV oXeOOV TANPN ATOUAKPLVET EVOGE®DY Bgiov Kot almTov.

Awgpyacicc MetoTpomnc

Ot vopoyovavOpaxes pe VYNAA oMpeiov PPACHOD HTOPOVV VO SIOCTAGTOVV GE KAAGUATO [E
piKkpotepa onpeia Bpacuod pécwm g depyoasiog e mupdivong. Ztny mopeia otn Bepuikn
TLPOAVOT TPOCTEOKE KATAADTNG LE GKOTO TNV TTapOy®Y] KOADTEP®V TPOiIOVT®OV. Y Thpyovv
dlpopes TOPUALAYEG NG KOTOALTIKNG TLUPOALONG HE KLPLOTEPT, OUMG TNV KATOAVTIKY|
nopdAvon pevctol (FCC). To kuping mpoiov and to FCC givan Bevlivn, vrdpyel opwg éva
Khdopa to light cycle oil (LCO) to omoio ypnoyonoteiton otnv avapeén tov veniel.

H vdpoyovomupoivon eivar aAAn pio Bacikr diepyacia petatponns. Eivor mapdpota pe v
KOTOAVTIKY] TOPOALGON LOG KoL YPNOLUOTOLEL KOt OuTH KOTOADTN HE TN dpopd OTL Ot
avtpdoelg Aappavoov ydpa oe vymiéc miécelg vdpoyovov. H tpogodocio  mov
ypnowonoteitor givar 1o VGO kot 0 okondg g depyociag ival 1 omopdkpuven atdpmyv
Beiov kol al®ToL Kol KOPEGHOV OPOUATIKAOV doKTVAM®V. Ta kbhplo tpoidvta ¢ depyociog
avtng gtvon  knpolivn kot To vinled ta omoia mePLEYOVY TOAD UIKpEC TocOTNTEG Beiov Kot
aloTov.
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Avamén Hpoiovrov

To kavowo vinlel mov mopdystor amd €vo SwAlotiplo eivar €vo piypuo oamd Ol To
Kat@AAnAa dwabéciua pedpata: Straigth-run vinlel, FCC cycle oil kot vépoyovomrvporvuévo
gasoil. To straight-run vinlel pmopel va yiver amodektd o¢ £xel, | umopei vo yperalovion
puiKpéc avapaduon yio ) xpnon tov og Kovsipov vinled T'a v emitevén tov opiov 15
ppm Oeiov, 6AQ To PELLOTO TOV YPNGUYLOTOIOVVTOL Y0 TV TOPACKELT] TOL KOVGIHov VIiCeL
TPEMEL VO, LTTOGTOVV VOPOYOVOKATEPYATTa Yio Vo pHeEwwBOel 1 cuykévipwon Tov Beiov. H tedikn
peién tov pevpdtov yivetor Le OKOTO Vo TANPOLVTOL Ol TPOSYPOPEG Yo EVO KOANG
noldTNTOG VINLeEA.

1.4 Eion viler

Ntnleh and to HeTpéloro

To metpelaikd vinlek elvar 10 vinled kavoyo mov Aapfdveror and v eneEepyacio Tov
apyo¥ metperaiov Kot lvar to VInlel Tov gival o eVPEMG SLAOEOOUEVO.

YovOetiko Ntnleh

To cvvBetikd vinleAd pmopel va mapoydel amd Propdlo, Broaéplo, puoikd aéplo, Aryvitn Kot
oM dAlo. H mpdtn AN oepromoteitol kot otn ovvéyela pe ™ pébodo Fischer-Tropsch
petatpénetal o€ cuvleTiKd VInle.

H dwdwacio avt) avaeépetor cuvinbmg ¢ Propdla-mpog-vypd (BTL) aepiov mpog vypod
(GTL) 1 &vBpaka-mpos-vyp6 (CTL), avdroya pe TNV Tp®@TN VAN TOV XPNGILOTOMONKE.

Buovtileh

O pebvreotépag Mmapod o&éoc (FAME), evptepa yvowotog wg Provinler, Aappdvetor amd
euTkd €hono 1 (owd Almn (BIOLIPIDS) to omoia éxovv petectepomomBei pe peboavorn.
Mmnopel va mopayfel amd moAAov¢ TOmOLG eAaiwv, pe mo kowd 1O EAoo  KpApPng
(neBvreotépac elarokpdapupng, RME) otnv Evpodnn kot to coyiéhato (uebviestépag coylog,
MME) otig HITA.

Yopoyovouiva Aadra ko Amopd

Ta cuykekpipéva Kavoia TPOKOTTOVY LE TNV OWALCT] Kol VOPOYOHVMGT TPLYAVKEPLOIWV TOL
Bpiokoviat o euTkd €lao kot (owkd Almn, oe aAkdvio. ‘Eva tétoto kavoipo sivar 1o HVO
(Hydrotreated Vegetable Qil) to omoio givat éva kupiog Topa@ivikd Kavcipo.
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1.5 Kwnmipeg veiler

Ot kivnmpeg viqled onuifovtot yio v HeYAAN pom| TOVG, TNV AVOEKTIKOTNTA TOLG KOl THV
peYAAn owkovouio kovoipov oe oyéon pe tovg Pevivokvnthpec. Bplokovv oyeddv
OTOKAEIOTIKY] EQPOPUOYN GE QPOPTNYA, OTN YewpPYio KOO kot ot Propnyoavia yevikdtepa.
Emiong ypnoyomotovviol 6e yEVVNTPLES, GE LKPE TAOID Kot OAOEVO KOl TEPICGOTEPO, GE
emPotiKd ovtokivnTa.

Agrtovpyio Kivntnpo vinlsh

Apyikd glodyeTon oTov KOAIVOPO HOVO aépag o omoiog cvumeletor amd to uPoro pe oyéon
ocvumieong mov kopaiveror omd 15:1 péypt 22:1. Adym tng moAd peydAng coumieong o aépog
Bepuatveron mepimov otovg 550 °C. Xt cuvéyela yekdletol T0 KAOGLO GE GTAyovVidwa HECH
0TO KOWTO GUUTEGUEVO 0EPOL KO AVOPAEYETAL AOY® TG TOAD LYMANG Beprokpaciag.

Ot kwvntpeg vinled égovv to peyorvtepo Pabud amddoong e&ottiog g HeYOANG GYXEONG
ovumieong mov £xovv dAAAL Kol Ady® TG amaymyng Bepudtnrag and v nepicoela aépa Tov
YPNOLOTOEITOL KOTA TN AgLTOVPYiaL.

1.6 Kovoaépra kivntipa vinier

Hrikéc Opyovikéc Evaoeic (Volatile Organic Compounds — VOCSs)

Or mmtkég opyovikég evaoelg dev etvar axpiBég kpurmplo yw m poOAvvon Tov aépa,
VILAPYOLVY OUMG GLYKEKPIUEVEG EVDOELS oL Bempovvtan Todkés. Olot o1 vopoyovavBpaxeg
mov Ppickovior 6tV atpOcEUPo Be®@pPohVTal TTNTIKEG OPYOVIKEG EVOGELS KoL TO KUPLO
TPOPANUA pE 0VTOVG Eivar OTL EMOPOVY GTOV GYNUATICUO 0LoVTog. ZuvBmG 01 OAePiveg Kot
TO OPOUOTIKG €ivol O EMOPACTIKA GTOV GYNUATICHO O0lovtog am’ OTL ot mapagives. H
TOEKOTNTA TV VOPOYOVAVOPAK®V ££0PTATOL OO TN OOUN TOVG.

Ot meprocdtepol VOpoYyovAVOpakeg eivar un to&kol o€ YOUNAES GUYKEVIPOOELS, UEPIKES
aAdehdeg youniol poplakod Papovg eivar KapKvoydves, Kot KOTO0l LOVOKVKAIKOL Kot Ot
ToAVKLKAKOL  apopatikol vdpoyovavOpakeg (PAH), eivoar vmomtor v yvootol g
KOPKIVOYOVOL.
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To vinled éxer peyddo €0pog PPocpHod KOl KOTO CUVETEWD WIKPT TTNTIKOTNTO OMOTE Ol
TTNTIKEC OPYOVIKES EVAOGELS EIVOL OPKETO TEPLOPIGLULEVEG.

CO xkau HC

To CO mapdystar kupiwg amd v kavon. Xt1o vinled enedn vrdpyel mdvta mepicceln aépa
Katd TV Koo, ot ekmopnéc CO kot Akavotov vOPOYOVIVOPAK®Y ivatl TOAD HIKPES.

NOXx

Oocov apopd ta NOX, kvpimg avagepdpocte oe NO kot oe NOy. To NO dev givar 10E1k6
aALG cvpPdier apvntikd oto oynuoticpd o6lovtog. To NO; pmopel va epebicel Tovg
TVEVLOVES Kol VoL PIEEL TIG AVTIOTAGELG EVOG OPYUVIGHOD GE OVOTVEVCTIKEG LOADVGELG.

Or kivnmpeg vinled mapdyovv o&eidia tov al®d@Tov KLPIME e TNV KOVGT TOGOTNTAS TOL
al®dTOL OV PBPICKETOL GTOV OTHOGPAIPIKO 0EPQ TOL EIGAYETAL KATA TV KOwon. Adym tov
VYNAOV OEPLOKPAGLOV TOL LITAPYOVY GTOV BdAao KavoMg evog Kivnmipa vinler, to almto
evovetar pe to o&uyovo kot oynuatiCovv NOX. Emiong exmopmég NOX umopei va
poépyovtal amd avtd Kabavtd TO KOOGIHO OV TEPEXEL OPYOVIKEG EVGELS TOL TEPLEYOLV
élomro.

A1o&eidno Tov Ogiov — SO,

To d10&eidro tov Belov mapdyetar kupimg amd v kavon Kavoipwv tov tepéyovy Bgio. To
d1o&eidlo tov Beiov elvar évog pétprog poAvvtig tov mvevpovo. Emione poall pe to NOX
evBvvovtal yio v 6&veg amobécelc mov 0dnyovv oe OEvn Ppoyn.

Awwpovpeva Xopotidow (Particulate Matter — PM)

Ot ekmOUTEG ®POVUEVOV COUOTIOI®V €lVOl OMTOTEAEGHO TNG U1 OMOL0YEVODS KOOGTG TOL
vinlek. Otav 10 xavoyo exyéetal evrog tov BoAdpov Kavong, Umopel vo GYNUOTIGTOVV
TEPLOYES TAOVOIEG o€ KAOGWO OoAAG pe avemdpkeld ofvyovov. Adym g peyaAng
Bepurokpaciog kot mieong, To Koo apyilel Kot moporvetat Tpy TPoAdPet va avopydel pe
tov Oeppd aépa Kot Koel. AVTEC Ol OVTOPAGELS TVPOAVONG 0ONYOVV GTO GYNUOTIGUO
avOpakovywv copatdiov afding. Téroc, Ta copatidol avTtd HITopPoLV VO KOAAGOLV
HETOED TOVG GE GLCOCOUUTAOUOTA KO Vo, ONIiovpynBodv Hopila He HEYOAVTEPES OAVGIOEG, TA
omoio UTopovV vo Yivouv avTIANTTd ™G 0patdg Komvog.

O1 ekmopunég NOX ko PM oto diesel cuvdéovtor peta&d tovg Aoym g gvong g kadong
tov vinleh. Or mpoomdBeleg yia va peiwbovdv ta PM pe v avénon g amddoong Kadong
00MnyovVv 6g LVYNAOTEPEG Bepokpacieg KaOoNg Kol GUVETMG o€ LVYNAOTEPEG ekmouneéc NOX.
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H peimon tov oynuatiopod NOX pe m peimon g Oeppokpaciog Kavong oonyel o€ Aydtepo
TANPN KaDoT Kat, O €K TOVTOV, VYNAOTEPES EKTOUTEG copaTidiny. [1]
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Kepdrarwo 2 - Kpiowpeg Iowotnteg venler

2.1 TTvkvotnto — IE®OEC

Hvkvotnto

H mokvomta givan pio 10100 Tov pmopel va oG 00cEL ApKETEG YPNOULES TANPOPOPIES Yia
10 vinleA. E&aptdton oamd dueca amd ™ Oepuoxpacio kot yioo too kowowwo vinled n
Oepurokpacio avapopds g ivar ot 15 °C. Méow ¢ mukvoTTag Hmopovpe va Adfovpe
oTolElo. avaPOPIKA pe TN cVGTOCT TOV KOVGiHov VINEeEA, TNV OKOVOoUia TOV KOVGIHOV, TIg
110N TEG PONG O YaUNAEG BepLoKpacieg KOOMG Kot TNV TAGT Y10 GYNUATIGHO KOTVOL.

H mokvétra €xetl dueon oyxéon pe to €idog Tv vépoyovavdpdakwv mov Ppickoviol Kabdg Kot
pe tov apiud Tov atopmv Tov avipako Tov popiov. o 11g evooelg g idlag kotnyopiog
VOpOoyoVaVOPAK®Y, 1 TUKVOTNTA aLEAVETOL pe TNV avénorn Tov peyébovg tov popiov. o
EVOOELS LE ToV 1010 aptBud avBpdkmv, n Tukvotnta avEdvetar og eENg

[Mapagvucol < Nagpbevikoi < Apopartikol

Ot SQOPOTOMGEL GTNV TUKVOTNTO TOV KOVLGILOVL €MNPeAlovv GUEGO TO EVEPYELNKO
TEPLEYOUEVO TOV 101G OTOV TO KADGIUO EIGEPYETOL HECH TOV UTEK YEKAGUOV GE oTtofepn
pon. Xe mahardtepng texvoroyiog vinlelokivnmmpesg, N HEI®OT TG TUKVOTNTOG TOV KOVGILOU
enépepe peiwon kat otig ekmopnég NOX. Ev avtifécel 6Toug c0YyYpovovg Kivntipeg, OTov 10
KOOGILO EIGEPYETOL HE MAEKTPOVIKO WEKAGUO WHEGH VTOAOYIOTY), Ol EKMOUTEG OEV
emnpedlovTot avaAoYQ LLE TNV TUKVOTITO.

Y10 Suwypappo 2.1 aivetar n petafoAn TG TLKVOTNTOG YO TO KOVOVIKA OAKAVIOL, TO.
1GOOAKAVIOL KOl TOLG OpOUOTIKOVG LOpoyovavOpokes. Ocov apopd to adkdvior @oivetal
EexaBapa g pe avénon tov aplBuod avlpdkwv emépyetar Kot avEnomn g muKvOTNTOG.
AVTIOETOC TO OPOUATIKE EVD £YOVV COPOS UEYOADTEPT TLKVOTNTO OO TIG TAPAPIVES, OEV
axolovBovv v 101a tdon. To dbypoppa BEPata etvar evOEIKTIKO GLYKEKPIUEVOV OUAd®OV
omote 10 POVo cvumépacpo mov pmopel va egaybel aceaimg eival ovTtd TOL APOPA TIC
TOPUPIVEG.
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Awaypappa 2.1 Eniopaon tov opiBuod ovlpdkwv otnv mokvoryto. [2]

Ytov wmivako 2.1 mopovoidletor €vo Oetypo evdoemv kol mog ennpedlel M opddo
vdpoyovavOpdkwv mov avikovy kabdg kot o apBuds avlpdkomv Tov TEPLEYOLV TNV
mokvotto. Kow v Ogppoydvo dOvoun. Ztov mivaka 2.2 wopovcldaleTol GLYKPLTIKA 1)
TokvoTnTO Kot 1) Ogpproydvog avdpesa oto vinlel,  Peviivn kot v knpolivn.
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Mivakag

2.1: TTukvotnta ko Beproydvoc SHVaUN Yol AVTUTPOCSHOTEVTIKOVG

vdpoyovavOpakes oto vinlel [1]

Kototepn | Katodtepn
, i Mvkvotynta | Ogppoydvog | Beppoyovog
Evoon Yﬁpoy(:'(;%gpdkmv AAvg:)?il:c(:gv 20°C3’ dbvaym dbvapn
g/cm 25°C, 25°C,

kJ/kg Btu/gal

Naphthalene Aromatic 10 1.175 38,854 163,800

Tetralin Aromatic 10 0.9695 40,524 140,960

1,3-Diethylbenzene Aromatic 10 0.8639 41,384 128,270

n-Butylcyclohexane Naphthene 10 0.7992 43,717 124,500

n-Pentylcyclopentane Naphthene 10 0.7912 43,585 123,720

Decane n-Paraffin 10 0.7301 44,236 115,880

2,2-Dimethyloctane Isoparaffin 10 0.7245 44,145 114,750

Anthracene Aromatic 14 1.251 38,412 172,410

n-Nonylbenzene Aromatic 15 0.8558 42,147 129,410

n-Nonylcyclohexane Naphthene 15 0.816 43,431 127,150

n-Decylcyclopentane Naphthene 15 0.811 43,545 126,710

n-Pentadecane n-Paraffin 15 0.7684 43,980 121,250

n-Tetradecylbenzene Aromatic 20 0.8549 42,482 130,310

n-Tetradecylcyclohexane Naphthene 20 0.825 43,445 128,590

- Naphthene 20 0.8213 43,524 128,260
Pentadecylcyclopentane

Eicosane n-Paraffin 20 0.7843 43,852 123,400

IMivakog 2.2: TTukvotnteg kot Oeppoydvog dHvoun S1opopeTkaY kavoinwy [1]

\ IMvkvétyra, Ogppoyovog Avvaun
Kavowpo o 3
15°C, g/lcm Btu/lb Btu/gal kJ/kg kJ/L
Regular Gasoline 0.735 18,630 114,200 43,330 31,830
Premium Gasoline 0.755 18,440 116,200 42,890 32,390
Jet Fuel 0.795 18,420 122,200 42,850 34,060
Diesel Fuel 0.850 18,330 130,000 42,640 36,240
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Awgypoppa 2.2: Eniopoon [Tokvotnras Koavoiuov oty exkrouns Zouotidiowvy 3]

Sougpwvo pe épevveg [3] Otav Kataotp®ONKe TO SAypapLo TG TUKVOTNTOG TOV KOVGIHOL
vinlel eavnke vo oyetiletal QUECH e TNV EKTOUMY cOUOTOIOV XTo  ddypoppo 2.2 pe
KOKAOVG Qaivetal 1 otabepn Aettovpyia evad pe tetpdywva N petofatikn. Hopatnpeitor ot
KOl OTIS 2 TEPMTMOOCELS 1| TUKVOTNTO EMOPA GTNV EKTOUTH COUATIOIOV UE EUEOVESTEPN
petafoln oty petafatikn Asrtovpyio. H peyoardtepn enidpaom oty petafatikny Asttovpyio
pumopel  vo opeihetonl 6€ OAAAYEC GTNV TLUKVOTNTO TOL O0ONYOLV GE VIEPTAPOYN KOVGILOV
AOY® TG OOONG TOV KOKAOL PETAROTIKNG AEITOLPYiOG.

IE®oeg

To 1&mdec tvan n évoeiEn yia to moon avtictoon Topovctdlel Eva KOVGIHO KOTé TNV pon Tov.
>10 vinieA etvon pior opkeTd onuavTikn mopdpetpog kabmg emnpedlel dueca v Agttovpyio
0V Kivntnpo vinled 66ov apopd v mopoyn Kavcipov otov Bdiapo kavone. TToAd peydro
N TOAD piKpd 1EMOEG OMNovVPYoHV TPOPANLLTA Y10 TV OLLOAT POT} TOL KAVGILOV.

To 1Emoeg oyetileTon TEPIGGOTEPO LE TO HOPLOKO PAPOG TOV EVOCEDV TOV KOWGIHOL Kot Oyl
1660 e To €100¢ TV VOpoyovavOpakwv. [Tapdia avtd Yoo dedopévo avBpaxikd apBud, ta
vaeOévia teivouv va £xovpe VYNAOTEPO 1EDOEG A TIG TAPAPIVES KoL ToL opmpotiicd. [1]
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2.2 Apopotikad

Apopnotika 6to vinlsh

I"a tov Tpocdiopiopd g TOGHTNTAG TOV OPOUATIKOV EVOGE®V 6T0 VINLEA Ypnolonoteitot
0 0pog apOUATIKOTNTA. Mg TOV 0pO OLTO EVVOOVUE TO GUVOAO TMV EVAOGEMV TOL VITAPYOLV
o010 vinleA Ko mEPAOUPAVOVY TOVAGYIGTOV Evay OPOUATIKO OOKTOAMO GTO HOPLO TOLG.
I'evikd ota vimled kavoa Exovpe vopoyovavOpakeg pe 10 £wg 20 dtopa avBpako omdte TIg
OPOUOTIKEG EVOOELS TIG GUVOVTAUE GLVOEOEUEVEC HE €va U1 OPOUOTIKO UEPOC GLVNOMG
TopaPWIKO 1 vaelevikd. Xe WKPOTEPES OVOAOYIEG GUVAVIAUE TOLG TOAVOUPMUATIKOVG
vOpoyovavOpakeg Tov elvar popia pe 00O 1 Kot Pe TPES SUKTOAIONG EVOUEVOVLS HeTAED TOVG.
H aviyvevon tov apopatikdv oto vinleh yiveton gite pe HPLC gite pe ypopotoypaio pe
pPEVGTO GE LIEPKPICIUES GLVONKEG.

Tpeig etvan o1 KOpileg Katnyopies apoUATIKOV 6T0 VINLEA

e  Movoopopatikd
» Movo-vrokatesTnuéva -> N-AAkvAoevioAla pe To aAKOAL0 Vo, KupoiveTon
omv meployn C3 émg C11
»  Avkat Tpr-umokateotnuéva -> Ymokaotetnpuéva fevioAia pe oAkdila
ApopeTIKOD UNKOLG, AAKVAO-1VOGVIa, AAKVAO-TETPOALVES
e Atr-apopatikd
» NoeBarévia -> AAkvLo-vaeBévia pe 10 aAKOA0 Vo KOUAVETOL GTNV TEPLOYN
Cl éwg C4
»  Apotvolio -> AAKVAO-O1QOIVOALOL LLE TO GAKDALO VO KOULAVETOL GTNV TEPLOYN
Cl émg C4
e Tpropopotikd
» ®lovopévio
» @owvavipévio
»  AvBpaxévio

2to akOA0VO0 Sy PAULOTO TOPOVGIALETOL 1] EMIOPACT] TOV APOUATIKAOV GTIG EKTOUTES
Kavcoepiov
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Awaypappa 2.3: Exiopoon opouatikov oty exkmouny HC [3]
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Awaypappa 2.4: Erxiopoon opouoatikov oty exroun NOX [3]
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Awaypoppa 2.5: Enidpoon opouatikdy otny ekmounhy owuotioioy [3]
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Awaypappa 2.6 Exiopoon opwuotikay oty ekrouns komxvov [3]
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Amo 10 Odypappa 2.3 mopatnpeitor 0Tt Kotd tn otabepr] Aertovpyio TOL KivnTnpo 1M
exmoumy HC dev petafdiletar oaontd pe v adénon tov apoUaTIKoD TEPIEYOUEVOL. XN
petofatikn Asttovpyia mopatnpeiton peydAn avénon exmounov HC pe advénon tov
apopatikov. H artia g peyding avénong BéPata pmopet vo opeiletor Kot e pnyavikovg
AOyovg, Yoo TWOPASEYUO GE OMOPAdIKY) VLEEPTPOPOSOGIn KOVGiHov omdTe omonteiton
TEPALTEP® £PELVA Y10 TOL KPP aiTio TG aENONG AVTNAG.

Ocov agopd tig ekmounég NOX dmwg eaivetor oto didypappa 2.4, kol 6Tovg 2 KOKAOVG
VILAPYEL AVENCT] TOV EKTOUTOV UE adENCT TOV 0pOUATIKOV. Xt Oempio n ekmouny NOX
ovovdéetan pe T Begpuokpacio G adPfotikng eAdyoag kotd v kovon. Emiong to
APOUOTIKO TTEPLEXOUEVO dhvaTl Vo avénoet v Beprokpacio tng EAOYOS KoL TNV LETOPOPE
BepuoTTOg 0oY€TmE ToL KUKAOL odnynong. Ilapdia avtd n Bepuokpacio avty eaptdTon o
peydao Babud amd v petapopd Bepuotnta petald Tov agPiov Kavons, ToL TGTOVIOD Kot
TOV TOYDOUATOG TOV KLAIVOpov. Ondte m petaforn tov eknoundv NOX cvvapthcet tov
apOUATIKOV e&opTdTol o€ peyddo Pabuod and Tov EKAGTOTE KIVNTHPA.

And 10 Odypappa 2.5, yw v ekmoumn copotwdiov PAémovpe OTL KOTA TNV pOVIUN
Aertovpyion Tov Kwvnmpa dgv  LVANPEE  OAAAYN]  ALEAVOVTOG TO  OPOUOTIKA.  AVTO
emPefordveroar kor omd Vv ekmounmn B kamvod (Kamvog mupovipng Kotdotoomg)
CUVOPTNCEL TOV OPOUOTIKOV. XTNV HETAPOTIK) Agltovpyio mapatnpeital avénon g
EKTOUTNG COUOTIOIOV GUVOPTACEL TOV OPOUITIKOV, KOTL oL emPePordvetar amd TO
Stdrypoppa yo TG ekmopunég kamvod A kot C mov apopovv ot petafatikny Aettovpyio. Midg
KOl GTNV EKTOUTT COUATOIOV Kol KATvoy, HeydAo poro ailovy Kot AAOL Topdyovteg 0TS
Y10l TOPEOELY LA 1] TUKVOTNTO TOV KOVGIHOV KOl TOV TOCOGTAOV aVAIEIENS TOV Kavoipov, sivot
Aiyo dHVGKOAO VaL YiVEL O GUEGOG GUGYETIOUOG COUOTISIOV LE APpM®UOTIKG [3]

oupwvo pe épgova [2] mov mpaypatomombnke mave oe 134 deiyporto kavoipwv viilen,
etvar apketd 606KOAO va TapaTnpNOel ELPAVIG CUGYETIGLOG TOV APOUATIKOD TEPLEYOUEVOL
pe tov opBud ketaviov. o va yivel kTt t€t010 B Tpémel  avorkoyio TOV 1GOTOPAPIVIKDOV
OLAd®V GE GYEON LE TIC TTOPAPIVIKES va efval otabepn o€ OAN TO KODGLLAL.

Youpwvo pe épevveg emiong [4], ol exkmounéc copotdiov avédvovior 6tov ovéavovtat ot
OPOUATIKES EVDGELS GTO KAVGLO, OTIS OTTOLES TEPLEYOVTOL 2 Kol 3 ap®UOTIKOL SOKTOALOL
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FUEL ARM (243 rings)

Awaypoppa 2.7: 20GYETIOUOC EKTOUTOV TOUATIOIDV UE OPWUATIKES EVAOUTEIS e 2 Kol 3
apwpatikodg doxtoiiong [4]

ITo mpocateg épevveg [5] emPefoidvovv Ty yeviKOTEPT TAOT AOENCNG TOV EKTOUTMOV LE
mv avénon tov opopatikov mepleyopévov. To kavoyo mov emAéyOnkav &xovv mOAD
KOVTIVEG TIHES OTIC VITOAOITES 1010TNTEG TOVG, OTMG GTOV oPlOUd KETOVIOV Kot TO TEPLEYOUEVO
oe Oglo dote va givol mo caphg M dweopomoinon pe TV GAAXYN TOL OPOUATIKOV
nepteyopévou. Ta ARS ko AR30 avtistoyyovv oe avtictorya 5% xor 30% opopotikod

nepleyopevo oto Kavoo. Ta kavoa petpndnkav oe 2 tayvtreg 1900 kol 4000 otpopmv
avé Aemto.

(b) 1 900 r/min | (b) 4000 rimin

Smoke /[FSN
=
T
Smoke /[FSN
T
s

05 | o J, 05 bz

i i i L L 1 |
00y 25 s0 75 100 00g 25 50 75 100

Load ratio /% Load ratio M
Awaypappa 2.8. Exrourés kamvod avvoptioel ¢ avaloyios poptiov O: A5, [1: A30 [5]

Ao to ddypappa 2.8, Tapatnpeital OTL Ol EKTOUTES KOTVOD EAATTOVOVTOL EAAPPDOG LLE TNV
peimon tov apopatikov. H avaioyia pdlog avOpaka-vdpoydvou gival peyoldtepn yio Tig
OPOUOATIKES EVDGELG O’ OTL Y10 TIG TOPUPIVIKES LUE ATOTELECLLO £VOL KOVGLUO LE LEYOAVTEPO
OPOUOTIKO TEPLEYOUEVO V. £XEL LEYAAVTEPT avaAoyia dvOpaka-vdpoyovoy. Ot apOUATIKES
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EVAOGELS £YOLV TO oTadEPT] dOUN KOl KATYOVTOl SUCKOAN [LE OTOTEAEC O, VO, TOPAYOVTOL
oOUaTiOW BEANC o EVKOAM TO 07010 00TYOVV GTNV EKTOUT KOTVOD.

) (1] .
(b) 1 9040 rimin (b) 4 000 r/min

400 | / 40D | R
5 /.’ b JJJJ

200 o 200 P

NO f10
5
NO /10

1] 25 50 75 100 0 25 50 75 100

Load ratio Load ratio /%
Awaypappa 2.9. Exrounéc NOX ovvaptioet tng avoloyiag poptiov O: A5, [1: A30 [5]

Amd 10 Ndypappa 2.9, mapoatnpeitor 0Tt or ekmounég NOX peidvovtan pe tn peioon tov
apoOUoTIK®OV Onwg avapevotav. H peimon oot oeesihetor otig HIKPOTEPEG EKTOUTES
OepUOTNTAG LE TO UIKPOTEPO OPOUOTIKO TEPIEXOUEVO.

16 16
a (b) (b)

= \.‘\ 4 000 r/min
N 1 900 t/min

HC
H
¥
\

\

\l :

\
/
/;
\
\

0 25 50 75 100 0 25 50 75 100

Load ratio /% Load ratio /%
Awaypappa 2.10: Exmouréc HC ovvaptijoet e avaioyios poptiov O: A5, [1: A30 [5]

Amd 10 dStdrypappa 2.10, mapatnpeitar 6t ot ekmopnég HC pewdvovron pe ) peiwon tov
APOUOTIKOV 0TS avapevotay. Me 1o apopaTiKO TEPIEYOUEVO VO LELMVETAL, 1] TEPTOSOG
KaBuoTEPNOoNG OVAPAEENG TOV KIVNTHPO LUKPAIVEL KOl 01 AKOVGTOL LOPOYOVAVOpaKES KT
Vv 1EP1000 KABVOTEPNONG AVAPAEENS LEUDVOVTOL, LE OTOTEAEGLOL TV LEIMOT TOV
exmounav HC.
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Awaypapua 2.11: Exmouréc CO ovvaptijoet e avaioyios poptiov O: A5, [1: A30 [5]

Onwg eaivetor amd 1o obypoppa 2.11, ot ekmounéc CO tov KIvnTipo UEIDOVOVTOL PE TO
KOOGIHO JKPOTEPOL aPp®UATIKOD TePlEYOpEVOL. H vynAn apopoTikny TEPIEKTIKOTNTA TMV
Kavoipov odnyel oe emunkuvon g tepltddov KabBvotépnong avaeieéng, Kot avénon Tov
drovotov vopoyovavlpdkwv oty kobvotépnon avdeieEng mepiddoov. EmumAéov, ta
e€apeTikd opopaTiKd Koo £xouy VYNAOTEPN avaroyia palag dvOpaka-vdpoyoVoL Kol 1
avaeieEn Kot kavon tov BevioAiov eivar OOGKOAN, KATL TOV 00MYEL GE pEYaADTEPT SLUpKELL
™m¢ kovons. Ola ta Tapoamdve 0dnyovv e avénon ekmouncv CO.

H mepiextikodmta o apopotikods vdpoyovavipakes, 101K 61- Kot TPL-0POUATIKOV QOIVETOL
oo TMOAAEG €pevvec OTL emMpedlel OMNUAVTIKA TNV EKTOUTY| TNV EKTOUTY COUOTOIOV. Zg
YEVIKES YPOUUEG, M HEloN Al- KOl TPL-OPOUATIKOV TEPIEXOUEVOV TOV KAVGIHOL 0dnyel og
YOUNAOTEPEG EKTOUTEG COUATIOIMV KOl LEIMOT TNG TUKVOTNTOG, EVO 0 aptBudS KeETOViov Kot
10 1EMOEC TOV KOVGIHOL Popel Vo LETAPAALETOL TOIKIAOTPOTMOGC LLE TNV OPOUATIKOTNTA.

Ye épevva mov mpaypotonodnke [6] oe cvpuPatikd vinleh KaAfg moldTNTOG TPOCTEONKE
nocotta Tpi-pedvroPevioriov (Tri-methyl benzene) oe mocootd 10%, 15% wor 20% kot
oyxo. Ta amoteAéopaTA OO TOV EKTOUTMOV Kol TG ardO0GTG TOL KIvNTipa TopovctdlovTon

TOPUKAT.
60
55
5 s0
o
=
a
N I
40
Base 10%5 15%, 304
fuel T.M.B TM.B TM.B

Awaypappa 2.12: Eniopaon tov tpi-usBviofevioliov atov apibuo ketaviov [6]
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7.20

al

Base fuel 10% TM.B. 15% T.M.B. 20% T.M.B.

Ml

Basxe fuel 10% 15% 209%
T M.B. T.M.B. T.M.B.

o N
Z2 =

NOx (g/kWh)
= =
s 2

NOx (g/kWh)
£ ™ [=1 (=]

=
B

=3

Awaypappa 2.13: Enidpacy tov tpi-ueboiofevioiiov atnv exmounn NOX yio 2 diopopetinég
Jerrovpyieg Tov kivytipo. [6]

Onwg eaivetar oto ddypappa 2.12, pe avénon tov tococtol Tpt-pebviofevioiiov,
eMEPYETOL cOPNS LelwON TOL apBpov keTaviov Tov Kavsipov. To amotéleoua avtod givor
AOYIKO piag Kot OTmg Exel avapepBel 01 TOAVOPOUATIKEG EVOGELS TPOGOIOOVY YUUNAOVG
aptBpovg KeTaviov Ady® TG OVGKOAING TOVG VO AVAPAEYODV.

Onmg Ntov avapevopevo kot 6mwg gaivetar and ta dypdupata 2.13. dtav npoctiBeton tpt-
apopatikny évoon oto koo ot ekmounég NOX avédvovtat.
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Awaypoppua 2.14: Eniopaon tov tpi-uebviofevioiiov atnv exkmouny ewuatioiwv yio. 2
O10QopeTIKES Je1tovpyies Tov kivithpo. [6]

[Tapd v avapevopevn tdon, moapatnpeiton and to dwypappota 2.14 6t1 660 avEdvetor n
TPOGHNKN TOL TPL-OPOUATIKOV TEPIEXOUEVOD 1) EKTTOUTT COUOTIOIOV LELOVETAL.

H avénon tov tpi-pebviofevioriov éxel o¢ amotéAecpua o peyolvtepn mepiodo avapeiing
eleyyouevng kavong. Aedopévov 0Tt T0 PEYAAVTEPO HEPOG TG MBdANG oynuoatileTon Kotd
Vv SdpKew TG ovapeltng eheyyOuevng Kavong, Hie avénon Tov EKTOUTOV COUTIOIOV
pmopel va avopévetar 0tav avéavetar o apluodg ketaviov yopic vo aArlalelt o ypoviopdg
yekaopo. H ypnon xavcipmv pe vyniotepovg aptfods KEToviov EXel ¢ OMOTEAEGLLOL
YOUNAOTEPEG TEGELS KADONG OTO UETAYEVECSTEPO TUNUOTO TNG TEPLOO0VL KOVOMG. AVTO
onpaivel younAotepeg Oeppokpacieg Kavong e OMOTEAEGHO YOUNAOTEPO TOGOGTA
0&eldmong ™¢ aBdANG Ko g K TOVTOL LYNAGTEPO EMIMED COUATIOIMV.
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Awaypopna 2.15: Exiopaon tov tpi-ueboiofevioliov atny oyt ko tqv omoooan yio. 2
O10POPETIKES Aettovpyies Tov kivntipo. [6]

Onwg eaivetor oto ddypoppa 2.15, tapatnpeiton 6t 10 petypo 20% TMB divel o kaidtepa
amoTeEAEoUATO OGOV aPOpE GtV oYL Kat TV omddoon tov Kivnmpa. H coumepipopd oot
eaivetor Tapdroyn pog kot to TMB piyvel aicOntd tov aptuo ketaviov.

2.3 Kapmoin Anoctoing

O YopoKINPIoUOS TNG TTNTIKOTNTOG VO Kavaipov vinleA yiveton pe ) Ponbeta amdotaing
OV TPOLYUOTOTOLEITOL GE GLYKEKPIUEVT CLOKELT] Kol e eAeyyduevn Béppavon. H Myn tov
Slapopwv Beprokpacidv 6e cuYKeKpUEVE onueia ¢ andotadng divouv TIG amapoiTnTeS
TANPOPOPIES Yoo TNV TINTIKOTNTO TOV Kavcipov. H meployn Ppaocpod oty andotaln evog
Kavoipov vinled eivor aAANAOGLVOEOUEVT] LE GAAEC 1OOTNTEC TOL KOVLGIHOL OTMC M
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TLUKVOTNTO, TO 1EMOEG, TO ONpeio avapieEng, n Bepprokpacio avTavAEAEENS Kot 0 aplOuog
ketoviov. H amodotaln mpaypotomoteitor pe didpopec peboddove, pe mo cvvnbiouévn v
ASTM D-86 n omoia mAéov éxet avtikataotadel amd v EN ISO 3405.

[ T T T T I &
o)
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4 o)
- a o .
400 o
AO
& ,0
A AO
so AO
A O
$ 300 ﬁAO =
éAO
- gA‘O
=z | R B
= !
a A
A O
A A
S 200 40 y
- i o n-alkanes
8 -3 x Iso-alkanes
] i ‘%’ a aromatics
;:( §x s naphtalenes
o A g
© 100 o X .
< H
A
L2 L ! | L L
0 5 10 15 20 25 30

CARBON NUMBER

Awaypappa 2.16: Merafiorr) tov anueiov fpacuod evvaptiioer tov avlpakikod apifuod [2]

Onwg eaivetor ko oto dtdypoappe 2.16, 660 avédvetar o aplBpdc tov avlpdkwv ce pia
£Von 0molcONTOTE OpLddas vdpoyovavlpak®V, TOGO aEdveTal Kot To onueio Bpacpov te.
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210 TPOKAT® Starypappato oaivetal 1 exidpacn e aAlayng otnyv Bepuoxpacio Bpoacpon
yw o onueio 10% tng andcToENnG.
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Hydrocarbons, G/BHP-Hr

0.1 H
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640°F
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420°F
Bl s0F

Awaypoppo 2.17: Erxiopaon 10% andoralng oty exrounsy HC [3]
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6 —
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Steady-State Transient Test

640°F
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] a20°F

Awaypappa 2.18: Enidpacn 10% arnooralng otnv exmoumn NOX [3]
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Awaypoppa 2.19: Eriopaon 10% amdorolns oty ekmourny owuatioiwv [3]
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Awaypappa 2.20: Enidpoon 10% omoorolng otnv ekmounh komvod [3]

Onwg mpoxkvmtel amd to dwypappota 2.17-2.20, n adlayn g Oepuokpaciog oto 10% g
avAKTNONG 08V £XEL CNUAVTIKY] EXLOPAGCT) OTNV EKTOUTT OEPLOV PUTMV.
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210 TPOKAT® Starypappato oaivetal 1 exidpacn e aAlayng otnyv Bepuoxpacio Bpoacpon
v o onpeio 90% tng andcTaENG.
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Awaypoppoa 2.21: Erxiopaon 90% ondoralns oty exrounsy HC [3]
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Awaypoppa 2.22: Eniopaon 90% armdoralns omnyv exmourmy NOX [3]
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Awaypoppa 2.23: Eriopaon 90% amoorolns oty ekmournyy owuatioiwv [3]
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Awaypappa 2.24: Enidpacn 90% arnooralng oty exkmounn kamxvov [3]

Amd to dwypappota 2.21-2.24, mopatnpeitor 0Tt 1 avénon g Oeppokpociog oto onpeio
90% tng avaktnong €yl TAAL LIKPN EMIOPAOT OTIS EKTOUTEG puTtewv. H povn mopathpnon
yiveton oV exkmounn copatdiov 0nov mapatnpeitor 6Tt pe v advénon g Beppokpaciog
tov onpeiov 90%, £yovpe pelwon GTIC EKTOUTES TOVG.
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Sopeova pe dAdes épevveg [1], pewdvovtog v Oeppokpacio oty omoio amootalel to 95%
tov Kowoipov vinleA, AapPdaver yopoa pio pikpn peimon ot ekmopmé NOX  oAAdd
tavtoypovn avénon otig ekmounég HC kar CO.

2.4 AprOpoc Keraviov

O apBuodg ketaviov eivar €vo PETPO TNG TOWOTNTOC AVAPAEENC TOV Kavcipov vinled Ko
kaBopileton amd éva tvmomompévo kKvnthpo mov opileton amd ™ péBodo EN ISO 5165
(ovtiotoryyn m ASTM D613). H modmrta avaeieéng mpoodiopiletor pe ™ pérpnon g
KaBvoTtépnong g avaeieéng, n omoia eivar n mepiodog peta&h Tov YPOVOL £yYLONG KoL THV
évapén g kavong (avaeie€n) tov kovcipov. ‘Eva kavotpo pe vymid apBud ketaviov €yet
pkpn mepiodo kaBuotépnong avaeieing Kot £T61 1 Kavomn apyilel ypriyopo LETA TNV EKYVoT
TOV KOWGIHov 6to BdAapo kavong. O apBuog ketaviov evog vinled kovcipov eéaptdron
e&loov amd T1Ig PLOIKES 660 Kot amd TS YMUKES TOL 1010TNTEG. Tl PUOIKA YOPOKTNPIOTIKE
emnpedlovv o ¥pdvo mov ypeldletal To KOOSO va aeplomomBel kot va avapeydet pe tov
KavTd cvpumecpévo aépa. H modmra avaeieéng tov kavsipov viqled eEaptdton eniong and
™ HOplKn ToL cuvleon. Mepikd amd ta amAovoTeEPE HOPLOKd GLOTOTIKG OTM®G ot N-
TOPAQPIVEG UTOPOLV Vo TPOKAAEGOLV avAaeAeEn oe pior punyovn vinlel pe oxetikn gukoiio
OALG  GAAEG evoElS OO TO OPMUOTIKA, TOL £YoVV 7o oTadePEG SOUES dOKTLAIOD,
ATOLTOVY VYNAOTEPT BEPLOKPOTIiQ KO TIEST) DOTE VA AVOPAEYOVV.

35 I B I | | [
® BASE FUEL [25% n-cetane+75% i-octane)
A n-PARAFFINS ]
30 b « A iso-ALKANES | 5-20% by vol. |
° X o cyclo-ALKANES l? in base fuel
g X x AROMATICS Y
X
X
X X
- 25 - R ‘ -
~ L |
) % X§ |
l Mogx |
O % — n-pentane
20 + 3 p |
Z
o X A&
= BASE FUEL a ~2.7-dimethyloctane
=z = @ 9 -di wyl-
(&) 15 n-hexylbenzene4 oA [{50 - gencjgtr:\ey‘
- % A +L50% 3,3-diethyl-
I octane
_ a2
10 | | N ] 1

1
30 35 40 45 50 55
OBSERVED CETANE NUMBER

Awaypappa 2.25: ETidpaocn th)¢ 600TA0NS TOD KODOGIUOD OTHY TOLOTHTA avaplecns [2]

Y10 Sudypappa 2.25 aivetor 1) EXpPon TV dSpopmv LépoyovavOpakwv 6To aptdud
Ketaviov.

37



I'evikd  mpooHnkn oikoviov oto kKavoo avédvel tov aplBud ketaviov pe eéaipeon 1o
KOVOVIKO TTEVTAVIO KOl TO OAKAVIO LKPOTEPOL avOpakikov aplfuot. Oco peyorvtepn etvar n
avOpokikn aAvoida, T0c0 peyorvTepn Pertion mapatnpeitoan otov aplBud Ketaviov. Xta
1600AKAVI0. 660 avEdvovTtat ot dlakAaddoelg T0co vrrofaduiletal o aptBuog Ketaviov eKTdg
av 1 OlKAGOMOT Elval GUYKEVIPOUEVT] OTO £Va GKPO TOL HOPIOv KOl TO VIOAOITO &lval
peyaAn avpokiky oivoido. To KUKAOOAKAVIL Kol TO OPOUATIKE £YOoLV TNV TAON VO
HeW®VOUY a1stnTd Tov 0plfpd KETOVIOL EKTOG OV Kot avTd Bpiokovial Hovo 6To Akpo Hopiov
pe peydain avpakikn aivoido. H enidpacn avty tov KUKAOOAKOVIOV Kol TOV OPOUATIKOV
opeiletan Kupimg 6TO YEYOVOG OTL Ol dOKTOAMOL €ivarl o otafepéc douéc, omdTe Kot givat
dVOKOAO VOl SLOGTOGTOVV KOl VoL avapAeyov. [7]

H pébodog EN ISO 5165 kaBopilet tov apBud ketaviov tov vinled ¢ T0cooTd T0L dyKov
00 kavovikov ketaviov (CigHsg), o€ éva pelypo pe 2,2,4,4,6,8,8-heptamethylnonane
(nepwcéc @opég amokaAeitor HMN 1 wooxetdvio), 10 omoio avrtictoyel omnv moidtnta
avdoieEng tov vinlek mov a&oroyeitar cOLPOVO LE TG KOOOPIGUEVEG GLVONKESG OOKLUNG.
Bdon opiopov, 1o kavovikd ketavio £yt apBud ketoviov 100, evd to HMN €yxe 15. [8]

H pébodog EN ISO 5165 meprhappdver v kadon Tov KOWGIHOL 6€ €va LOVOKOAVOPO
KIVINTNPO avaeAEENg e GLUUTIEST] HE MO GLVEXDS HETAPOAAOUEVT ovoroyio cupumieong
Kdtw amd éva otafepd cvvoro cvvOnkov. Molovott vanpée m mopadociok] pEBodOg
doKIung yio Tov apldud Ketaviov, cOvopa Topotnpnonke 0Tt 1 SOKIUN VTOPEPEL OO TOAAG
LEIOVEKTNHOTA, LEPIKA amd T omoia meptAapuPdvouy pio oyeTikd HeYAAn amaitnon OyKov
detypotog kawaoipov (1 Aitpo), peydho ypdvo mepdTmong TG SOKIUNG Kal £Va. GYETIKA DYNAD
oQAApa avamapayoylotndras. [ToAhéc pébodotl mpotdbnkay yio Tnv pETPNoN Tov ap1Bpov
ketoviov pe koAvtepn v Ignition Quality Tester (IQT) mov ypnownomolel pikpoOTEPQ
detypata (<50ml), anartei capdg Aydtepo ypdvo (<10min) kar éxel peyaAvtepn axpipeia
OTIG UETPNGELS.

[ToAvap1Bpec mpoomdBeleg Exovv yivel 6to mapeABov yia va cuoyeTioTel 0 apBpdg KeTAViov
LE TIG SLAPOPES PLGIKES KO YNUKES 1010TNTES TOL VINLEL. AVTEC TEPILAUPAVOLY GLGYETICELS
pe Paon eite WO TEG OnS TO PApog API, T onueia (éoewc kan ta onueion aviiivng 1 pLe
Baon 1 popraxn tov chvheon mov TpaypaTonoleital e ypopatoypaeio aepiov (GC) N amd
OPOPES PACUATOCKOTIKEG HEBOOOVE OTMG VTEPLOPT POUCUATOCKOTIN, (UGILOTOCKOTIOL
petacynuoticpov Fourier, mopnvikod poyvntikov cvvtoviopot (1H NMR, 13C NMR), KA.

A6 TOVG SLAPOPOVE GLGYETIGUOVGE, O TO dtdonpog dideTon amd v e&icwon g pebodov EN
ISO 4264. H e&icwon pebddov EN ISO 4264 suoyetilet o Bapoc APl kor ta T10, TS50 won
T90 onpeio ™ KOUTOANG amOSTOENS e TOV aplOUO KETAVIOV TOV KOVGIHOVL.

CN =45.2 + 0.0892Tyon + (0.131 + 0.901By) Tson + (0.0523 - 0.42By) Toon + [0.00049(T10n? -

Toon?)] +107By + 60By?
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omov d = specific gravity otouc 60 °F, By = e3°@08) _ 1 T, = T10 - 215, Tson = T50 - 260,

Toon = T90 - 310, won TX etvan 1 Oeppokpacio (o °C) otnv omoia X % k.0. Oeiyparog £xet

OmooTaEEL.

[Mopd v egumelpikn g eOon 1 e&icwon pebddov EN ISO 4264 ypnoipomoteiton evpémg
omv Pounyavie. Qotdco, pe TG ovgavoueves TACES TPOG TO KOVCLUO  YOUNANG
TePlEKTIKOTNTOG o€ Oelo ko v mpocoHnkn Peitiotik®dv Ketaviov oto vinled, ta

amoTEAECUATO OVTNG NG €El0MONG EXOVV TPOOOEVTIKA KATAOTEL AYOTEPO IKOVOTOMTIKA LE

amoTéEAEC O, VA, avalNTOOVTOL VEOTEPO KOl KOADTEPO, LOVTELQ.

Koatd koapovg éxovv mpotabei apketéc e£lodoelc mov cuoyeTilovv Tov aplBpud Ketaviov Ue TIg

QLOKES 1010t TEG TOL VINLeA. Evdeiktikd avapépovtot Kdmotes:

Equation 1*
Cl=0.49083 +(1.06577X)—(0.0010552X )
where

X =97.833(log TT50)? +(2.2088G log TTS0)
+(001247G?)— (423,51 log TT50) — (4.78008G)
+419.59

Equation 2*%7%

Cl=[6501(log TT50] +(0.192G log TT50)
+(0.016G*)—(0.0001809TT50?) ~ 420.34

Equation 3*5710

10

CI=77.7628 +(0.1765AP)+{0.003867AP?)
—{11.615KC) +(0.5844KC?) — (0.635V)

Equation 4%
Cl=21.8443—(0.33924Y) +(0.018669Y %)
where

Y =[65.01(log TT50)2] +(0.192G log TT50)
+(0.016G?) — (0.0001809TT50%) — 420.34

Equation 9°1°

CI=44.9+(0.0376 T10N) + [0.0637 +(0.620BN)]TSON
+[0.0118 —(0.2416BN)] T9ON
~(0.00074T90N?)+{50.7BN) +(132BN?)
+[0.3824(0.00238VN)JAPN

Note: this equation is stated correctly in ref. 10 but
incorrectly in rel. 5.

Equation 10"
CI=G+(0.19APP}+(0.07TT50) - 50.8

Eguation 11!
CI=9.6493+(0.11381APP)+(0.000927APP?)

Equation 127
CI=49.31-(0.3508APP)+(0.00226APP?)

Equation 137
CI=10.263 +(0.13327AP} +(0.0073184AP%)

Equation 147
Cl=0.5[4.941 +(0.2465APP)+(0.002372APP?)

Note: as given in ref. 7, this equation overpredicts by
100%. This has been rectified by the inclusion of the
factor 0.5, which is used in all the analysis here.

CI=24.949+({0.001297APP?)—(2.279V)
+(0.05796CPP)
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Egquation 5*

Cl=(—358.67/F)+(174.578F"°)+{0.11533AP)
—(74.5485B) —(0.118852R) +(2.19894R %)
+47.06

Equation 6'°
CI=455¢"015APN_( 611
Equation 7'%%*

CI1=45.2 +(0.0892T10N)+(0.131 +0.901 BN)T50N
+(0.0523 — 0.42BN)T90N
+[0.00049(T10N? — T9N?)] +(107BN) + 60BN?)

Note: this is the 1993 ASTM cetane index equation®*, [t
is also the Institute of Petroleum CCI'equation (IP380).

Equation 8°

Cl=(11.113X,)—(0.3175X %) —(391.644/X ,)
+(269.14D%)+ [ 10.881(X ,/D)2]—[719.41(D/X )]
+(612.473/X 1)+ (1727.94/X ) — (949.466/X 2)
+(0.0223V)+(11.425/V)+ [8.19In( X, — X ,)*]
+5.181[X;D/X ;)% + 15.365(AP/50)
+4.23(AP/50)2 —595.3

where
X,=Tm/D? X,=Tm?*D
X,=T90/100D), X,=T10/100D)

Equation 22**
CI=(21.56 In T50) —[59.346(D> —0.835)]

+(75.455In M%H) - 265.2

Equation 16’

CI =258.694 + (0.003319AP?)—(0.51V)
—(47918KC) 4 (2.481KC?)

Equation 177
Cl=185.551 +(2.358KC*) —(39.157KC)
+[0.000276(eM***;100)]
Equation 187
CI=183.229 4+(2.437KC?)—(39.678KC)
Equation 197
CI=17.8445 +{0.1934AP) + (0.004A P?)

Note: this equation is apparently given incorrecty in ref.
7, with the first term negative. Here, all the analysis is
with the first term positive.

Equation 207

CI =88.1302 +(0.2706AP)+(0.002723AP?)
—{14.6937KC) +(0.7538KCH)

Equation 21’

CI1=59.6921 4 (0.218AP)+ (0.0033AP?)
—(8.6002KC) 4 (0.4417KC?)

Note; this equation is apparenily given incorrectly in ref.
7, with the fourth term as 0.86002KC. Here, all the
analysis is with 8.6002KC.

‘Omov:
AP aniline point ("C)
APP aniline point (°F)
Cl cetane index (predicted cetane number)
CN cetane number APN=AP_70
CcpP cloud point (°C)
CPP cloud point (°F) B_@0+T50+T@
D density at 15°C (kgl™ Y - 00
EBP end boiling point (°C) _
FP flash point (-C) BN=¢™ -1
G API gravity ("API) DN=D=085
specific gravity
gHEAT gross heat of combustion (kJkg™!) _(T10+T50+T90)
IBP initial boiling peint (*C) - 300D
M% X mass concentration of element X (% of total
fuel) KC = _[_TIO+T__SO+T90-@))
nHEAT net heat of combustion (kJ kg ) ) 200D?
PP pour point (“C) EBP
ppmN parts per million by volume of nitrogen -
RI refractive index D
SP smoke point {mm) _ < ;
Tw temperature (“C) at which n% distils Tm=(T10+T50+T90):300
Y viscosity at 40°C (mms~ 1y TION=TI0=215
V20 viscosity at 20°C (mms ™ 1)
V100 viscosity at 100°C (mms ) T50N =Ts0-260
V% XXX volume concentration of component X XX TOON=T90—310
(ARQO., aromatics; OLE, olefins; PAR,
paraffins: SAT, saturates) (% of total fuel) VN:@+$@_260
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Amo avtéc 8 givor og BEon va TpoPAréyouv tov aplBud ketaviov pe mepimpro AdBovg <1,91
povadwv. Xvykekpuyéva ot 3,16, 20, 17, 9, 21, 11 kou 19. Iopatnpeitor 0TL HéGH 6€ OVTEG
dev meprhapPavetor n péBodog pnebddov EN ISO 4264. IMapatnpeiton eniong 6Tt o1 e£lomdoelg
11 ot 19 ypnowonotodv povo pia euoikn petaPAnty, to onueio avidivng. [7]

To onueio avidivng opiletar og n ghdytotn OBepuokpacio onv omoia icot dykotr avidivig
(CsHsNH>) kou deiypatog sivor avapi&pa, onladn oynuotilovv o eviaio @don katd tmv
avauién. [9]

O 10YVpOC GLOYETIGUOC TOV OMpelov aviAivig pe tov aplBud ketoviov dsiypoatog 408
KOLGIH®OV TapovotdleTon ota emopeva dtaypappato 2.26 kot 2.27:

70 - Linear Regression
[ |
Adj Rsqrd = 088 n
60 Std errar = 2 .

| Slope=064 (t-ratio = 55)
50 - intercept = S8 (t- rallo = T)

=
Z 40
e
5
< 30 -
L]
L]

20

10 +

0 - = + | + f t —+ i

0 10 20 30 40 50 60 70 80

Aniline point (C)

Awaypappa 2.26: Zvoyetiouoc apiBuov ketaviov kot onueiov ovidivig [7]
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Awaypoppa 2.27: Xnueio oviAivig yLo. 01apopeg opyavikes evaoeis [1]

=L - L

Kopio dAAn guoikn d10tmta dev €xel TOGO VYNAO GUGYETIGUO LE TOV apOUd KETAVIOV OTMG
10 onpeio avidiving. O 1oxvpdg AVTOC CLGYETICUOG OPEIAETOL GTO OTL AT 1) PLGIKN WOOTNTA
etvat évag Kahdg deiktng Tng Loplakng SoUng dlapopmV VIPOYOVAVOPIKIKOV EVDGEMV.

Ov 0dpopeg e€lomoelg mov mpoPAémovy Tov aplBudg ketoviov avaEépovial ®¢ OeKTEG
ketaviov. Emiong va avapepBel 6Tt 01 mapoandve eE10MGELS OV £XOVV EQOPLOYT GE KADGILOL
vtnlel mov mepLEovv PeATIOTIKA KeTaviov, o Provinlel, frokadoipa Kot cuvBetikd vinlen.

Emniong épevveg [10] €xovv mpaypatomombei pe oxond vo deyybei o Pabudg a&omotiog Twv
EMICN L0 ONLLOGIEVUEVAOV EEIGMGEMV Y10, TOV DITOAOYIGHO TOV OEIKTY) KETAVIOV.

Ot e€lomoelg avtég etvan ot €€1g 6:

1. EN ISO 4264 (ASTM D4737-87 — n avtikotactatplo g ASTM D976-80)

2. ASTM D976-80 — 1 maAd péBodog ASTM yua to deiktn ketaviov

3. Ethyl equation — pia Bertiopévn ékdoon g ASTM D976-80

4. O deixtng ketaviov <National Research Council of Canada (NRCC)>, n omoia @épetar va
elvan pia onpoavtikn Pektimon oe 6yEon e ToVg 1oYLOVTES OEIKTEC.

5. O odeixtng ketaviov <Canadian General Standards Board (CGSB)>, o omoiog paivetar 61t
wpoPAénel Tov aplBud ketoviov kKaAvtepa and v ASTM D976-80 wor avagépbnke ot
woyvel Yo To Kovowo vinled mov meptéyovy ouvOETIKA amootdypato Kobdg Kol yio to
oLUPOTIKG ATOGTAY LT TETPEAAIOV.

6. O deiktng modified calculated carbon aromaticity index (CCAI)
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Ta amotehéopata yia detypa 63 Kavoipmv tapovsialovtol otov mivako 2.3

Mivakoeg 2.3: uykpltikn extipunon tov deiktdv ketoviov [10]

Predictability (%) Standard
i error of the
Cetane index Parameters Predict Overpredict  Underpredict  R? values  Yest.
Madified CCAI egn.’ Density, viscosity 73 16 11 0.601 39
ASTM D976-80 Tyo. density 71 18 11 0.579 39
Canadian General Standards Board (CGSB) Tig, Ts9, Tog, density T0 6 24 0.551 4.3
aniline point, viscosity
ASTM D4737-87 (replacement of D976-80) Tios Tsg, Tog, density T0 25 5 0.649 4.1
National Research Council of Canada (NRCC)  T,q, Tsy, Top, density 65 10 25 0.572 43
aniline point, viscosity
Ethyl equation Tsq. density 25 70 5 0.572 57

" The 63 fuel sel includes vnly those [ucls that meet e application range specilicd by this index and comprise: 29 MGOs, 28 F-76s, 3 HMGOs,
and 3 MDFs

! Modified CCAI egn.= —{0.3656 x CCAl)+345.0875: where CCAI=D—81-—141 loglog (visc+0.85); D=density in mgl™' at 15°C: and
vise = kinematic viscosity {(cSt) at 50°C

Mopatpeitor 6Tt M €&icwon ASTM DA4737-87 divel yepdtepo OMOTEAEGUOTO Y10, TO
oLYKeKPIIEVO detypa kovoipwv and v ASTM D976-80 mov amotedovoe tov maAld deiktn
ketaviov g ASTM. Eriong moAd kord arotehéspota divel n tpororompévn CCALL

Extog and 11 ovoyetioelg QoK@ 1010TNT®V, TOAAG povtéda mpdPreyng pe Pacn tnv
poptakn chvleon Exovv eniong mpotabel pe okomd TV TPOPAEYN TOL APOROV KETOVIOV.

Avtég meprhappdvouy povtéda mov Pacilovror oe eaopato NMR kot FTIR xot ) poplokn
obvBeon petpdrtor amd €vo cuvovaoud VYPNS ypopotoypapiog GC kol pocuaTooKOTiOg
pélog (MS). Av kot Baciopéva otn poplaky cuvheon, ta TEPIGGATEPO OO OVTA LOVTEAQ
glvar ovvnBmg ypoppkd mpdypo mov  omoTeAEl KOPO OLOTOTIKO Yo TO  HOVTEAQ
TOAVOPOUNONG LE TO ATOTEAEGLATO VO, OELYVOLV OPKETE IKAVOTOUTIKA GTNV TPOPAEYN TOL
apfpod ketaviov. o v mpodPAey”n Tov apBpov ketaviov amd ™ poplakn cvvleon Tov
vinlel, pio and Tig Tpotevopeves eE16MOELS gival 1 axkdAovOn [8] :

Z,L"fﬁrCNr Z v; BCN,;

N = _ Inmps
ZZIDBF Z bla'ﬁr‘
i lumps

CN;j = ap1Budg ketaviov kabopod cvotatikol Tov Kabe Hopiov | 6To KAVGINO.
Vj = TO0 KAAGLO OYKOV TOV popiov 1 610 KaHGHo

Bi = eiva o puOulopeveg TapPAUETPOL TOV LOVTEAOD KOl AVIITPOCSHOTEVOLV AV £V, LOPLO
oLUPAEALEL eEPYETIKA 1 APVITIKA GTOV 0PlOUO KETAVIOL TOV KOWGIHOV.
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[Mapoéra avtd, éva tomkd Kavouyo vinled mepiéyel avapifunto JlPOPETIKG HOpLaL
vdpoyovavlpdakwv. Q¢ ek TOHTOL, KATOW TOGOTNTA HOPLK®OV GUCCOUATOUATOV givat
amopoitnTo yio vo otkodounfel éva peaMotikd HovTEAD. AVTO avTOVOKAATOL GTO OEVTEPO
puépog g eflcmwong mov mpoavapépbnke, Omov avtikabiotdtor M pETAPAnT 1 pE
«ovocopotopatoy (lumps) yuo va derybel 6tL T0 dbpotoua Tpéyel Taved UdVo To. HOPLOKE
GLGGOUATOMOTO TOL APOPOLY TO HovTEAo TpdPAeyns. 'Eva cucocopdtopa Bo propovce va
etvar éva povo poplo, 6mwe to N-ketaviov 1 pio opddo mopdpolwv popiov 6mwg ot C18 i-
TopaQivec.

Mivaxkag 2.4: ap1Buog ketaviov Kabap®dV 0VGLOV Y10 To SIAPOPO LLOPLOL TOV
ovumepAappdvoviol 6to povtéro [8]

Iump CM; hamngy CM; hamogy CHM;
1 31.72 mulfi-1l g 60 benzene 107
nls 3oa7F multn-rC e 6 iCy benzenea 2.6
o7 54.61 mualii-rCag L1 C2 benzenes 74
nlg 6l 56 mulfi-1Csq 60 C3 benzens 7.6
nlg 854 mubti-rC 27 6 C4 benzene 10
ol g 809l mubtn-rC a3 64 L= benzens Q
ol 8474 k-l e 65 C s benzens o
o1z 83.15 mulin-pC a5 T C7 benzens 37.5
o3 38 Cz banzens 352
s 1004 g benzens 501
olCys o963 cyclohexane 185 Cigbenzene 568
ol 15+ 100 C1 cyclohexans 249 Ci1y benzene 563
C2 cyclohexane 341 C2 henzene 628
mono-1 25 C3 cvelohexane 40 Cyz benmene 505
mono-1ls 295 C4 cvelohexane 6al.8 Chras benmene 440
mono-107 iz 4 Cs5 cyclohexans 62
mono-1{s 4149 Cg cvelohewane 645 tetrahm 11.7
mono-1ls 43 C7 cyclohexane T8 5 ) tetrzhin 6.7
mono-1l g 4T3 Cz cvelohexane B3.7 C2 tetrzhm 1.5
mono-1] 48 Cg cyclohexane o0 C3 tetrahn 7.9
mono-1 5 50 Cige cyclobexana 90 C4 tetrzlin B
mono-rl 13 02 Cs tetrzhn 9
mono-1C14 52 Cs5 tetralin 12
mono-1 5 52 decahin 40 C7 tetralin 15
monc-1016 55 C1 decalmm 40 Cg tetrahn 17.9
mono-1 7 50 C2 decalm 35 Co tetrahn 18
mono-10 g 656 C3 decalm 315 g tetralin 0
mono-1 18 0T C4s decalm 306 Cyy tetralim 21
monc-10m 831 Ciz tetralin 22
:I:I:I.EI-:I:I.EI—IC:[ S0 C]_:] tetralin 3
mono-1l 80 naphthalene 226 g tetralim 24
mono-1l 13 80 C1 naphthalene i Cpze tetralim 25
mono-10 1 S0 5 naphthalene 5
mons-1C-,. S0 C3 naphthalane 10 Cx olafin 0
C4 naphthalene 14 Cs olefin 238
mmlt-1Cs 10 Cs naphthalene 1& C7 olefin 47
mulh-1C 12 C; naphthalene 16.5 Cz olefin 45
mmlt-1C7 14 C7 naphthalene 17 Cs olefin 50
mmlt-1Cs 155 Cz naphthalene 17.5 Chg olefin &0
mmlh-1C 35 Ceo naphthalene 18 Cyy olefin &
mmlt-1C 0 A0 C1o naphthalens 185 Chz olefin T1.3
mmlt-10C7 45 C11 naphthalens 19 C13 olefin T5
-1 5 50 C 1> naphthalana 19.5 T3 olafin TRT
mmmlh-10 ;5 54 Ciz- naphthalens 210 Cys olefin 83
mmlt-1C 4 a& Chs olefin BG5S
momalt-1C 5 575 Ci7 olefin &7
]:I:I:IJJ.‘I:i.—iC]E. &0 C];g,_ olefin 20
mmlt-1C 7 50
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Awaypappa 2.28: Apiuoc ketaviov kabapis ovoiog ovvoptioer aptBuod avlpirxwv [8]

120
m M-Paraffins I N .
oo | | aDecalins (b)
O Alkyl Benzenes
@ Tetralins -
B0 & Naphthalenes

40

Pure Component Cetane Number
3

Carben Numbar

Awaypappa 2.29: Api6uog ketaviov kabapis ovaiog ovvoptioel aptBuod avipirxwv [8]

Amo o Swypdppata 2.28 ko 2.29, mapatnpeitor 61t avEavopevov Tov aptBpov avipdkwov,
avéavetor o apBudg ketaviov. Emiong gaivetar kot n daxvpoven tov aptpod ketaviov
OGOV 0POPA TIG OPYOVIKEG OLLAOES LE KAADTEPT QLTI TOV TOPAPIVAV Kot XEPOTEPT QLT TOV
OPOUOTIKOV.

45



I'evikad n pébodog avtn divel TOAD KOAQ OTOTEAECUOTO GTOV TPOGOOPIGUO TOL aplOuod
ketoviov pe mepBopro AdBovg £1.25 povadwv. Lto emOUEVO S1AYPOLLO TOPOVGLALETOL T

axpipela ¢ pebddov oe oyéon pe v ASTM D4737.

&l

»ASTM DA77 Moclal
35 O Presant odsl

45
40

35

Predicted Cetana Mumber

30 ™

25

Error Statistics

SE =332 A8TM Dd4737)
SE = 1.2% {Present Model)

20 25 30 a5 40 45
Measured Cetane Numbser

50 55 B0

Awaypoppa 2.30: Xoykpion twv mpofréyemwv TV povieAmy Tov mpoavapepBévios Loviélov ue

mv eéiowon ASTM D4737. [8]
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ApOpnoc Ketaviov — Exronunéc NOX

A/F 21 —-—2000 rpm

€0 ; e 50 CN
ceramic

a 35 CN

S0 o 50 CN
aluminum

a 35 CN

T v L]

-6 -4 -2 TDC 2 4 6 8
START OF COMB. ['CA]

-

Awaypappa 2.31: Exrounéc NOX oe oyéon ue v apyn e avapielne atigc 2000 ool. [11]

A/F 21 -3000 rpm

60 , . ® 50 CN
ceramic K 35 CN
50 | o 50 CN
aluminum
A 35 CN
=40 4
X
-
L—Jso-
x
(@)
Z 20-
w
10 -
o..

1 ] 1] || 1

-6 -4 -2 TpDC 2 4 6 8
START OF COMS. [‘CA]

Awaypappa 2.32: Exrournés NOX oe ayéon ue v apyn e avapielne aug 3000 ood. [11]
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XT1¢ mapamdve peTproelg, to aluminum kot ceramic deiyvouv T S10popd aVAUESH GTO
OTEPAVL TOVL TIGTOVIOD TOL KLAIVOPOL TTOL GTN Hio TEPITTOON NTAV ATd AAOLUIVIO EVED OTNV
GAAN KEPOLIKO.

Ta dwypapparto 2.31 ko 2.32, detyvovv v emidpacn e EvapEng TG KaHong oTNV EKTOUTY
NOX. IMapatnpeiton yevikd 6t o€ OAeg TIG TepurTdoelg ot ekmounéc NOX etvar vymAdtepec
Y10, TO KOOGIHO LE TO YounAdtepo aplfud ketaviov. [11]

‘Epevveg [4] eniong €de1€av tov 1610 cvoyetiond 66ov apopd otov aplfud KeTaviov Kot TIC
exmounég NOX.
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Awaypappa 2.33: Lvoyetiouog exrounav NOX kot apiQuov ketaviov [4]
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ApOpnoc Ketaviov — Exrounéc HC
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Awaypappa 2.34: Exnounéc HC oe ayéon ue v apyn e avapleéng onigc 3000 ool. [11]
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Awaypappa 2.35: Exrounés HC oe ayéon ue v apyn e avapleéng onig 2000 ool [11]



XT1¢ mapamdve peTphoelg, to aluminum kot ceramic deiyvouv T S10popd AVAUESH GTO
OTEPAVL TOVL TIGTOVIOD TOL KLAIVOPOL TTOL GTN Hio TEPITTOON NTAV ATd AAOLUIVIO EVED OTNV
GAAN KEPOLIKO.

Ta dwypaupato 2.34 kot 2.35 delyvovv Ty emidpacn ™S apyng NG KodoNg GTNV EKTOUTY|
HC. TTapatnpeiton yevikd 0T1 o€ OAeg TIG TepmT®oelg ol ekmounés HC eivar vynmAdtepeg ya
70O KOOGIUO UE TO YOUNAOTEPO aptOpd ketaviov. [11]

AMec épevveg  [4] édei&av axkpifmg v idwo Tdon Yy 10 cvoyetiopd exkmoundv HC ko
ap1Opod ketoviov.
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Awaypappa 2.36: Zvoyetiouoc exmounarv HC kor apifuod ketoviov [4]
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ApOpnoc Ketaviov — Kanvoc
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Awaypoppoa 2.37: Exmounés kovmod oe oyéon ue v opyn e ovapleéne onig 2000 ool [11]
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Awaypappa 2.38: Exmounés kamvod ae ayéon pe v opyn e avapielng otig 3000 oal. [11]

Y11g mopomdve petpnoelg, to aluminum kou ceramic deiyvouv ™ Swpopd avipeso Gto
GTEPAVL TOL TGTOVIOD TOL KVAIVOpoL mov ot pia mepintwon Mo ond aAovUivio VA otV
AN KePOLUKO.

Ta dwypdppata 2.37 kot 2.38 delyvouv v enidpacn e apyNns TG KoVoTNG GTNV EKTOUTY|
kamvoy. ITlapatnpeitor yevikd OTL o€ OAeG TIC MEPMTMOGCEL Ol EKMOUTEG KOAMVOD OEV
emnpealovtot oe onpavtiko Padud amd tov aptud ketaviov. [11]
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ApOpnoc Ketaviov — Exrounéc CO
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Awaypappa 2.39: Zooyetiouog opiBuod ketaviov ue exkmoumés CO [4]

oupovo pe épgoveg [4] ko Ommg paivetan kot oto didypoppa 2.39, VITAPYEL CLCYETIGUOG
petalld tov apBpod ketoviov kot tov ekmoun®v CO pog kor 660 av&dvetor o apBudg

KETOVIOL LLEUDVOVTOL Ol EKTOUTTEG.

Mo mpoéopateg épevveg [5] mapovoidlovv T0 GLOYETIGUO TOL aPOUOD KETAVIOL WE TIg
eknmounég pumwv. Ta Kavoa mov emAéydnkoav €xovv TOAD KOVTIVEG TYES OTIS VITOAOLTES
010TTEC TOVG, OTMOC GTO OPOUATIKO TEPIEXOUEVO Ko TO TTePleyouevo o€ Belo dote va etvan
O GOPNG M dapopomoinotn pe v aAlayn tov apBuov ketaviov. Ta C63, C55 ko C50

avtiotoryobv oe avtictoyyo 63, 55 wor 50 apBud keroviov o610 KAHGIHO

petpnOnkav o 2 tayvnreg 1900 ko 4000 otpo@dv ava AemTo.

1.0 -

Smoke /FSN

1 900 r/min

Load ratio /%

100

0 (e)

1.0

Smoke (FSN

. Ta koo

4 000 r/min

500
Load ratio /%

Awaypoppa 2.40: Exmourés kamvod ovvapthoel s avaloyiog poptiovo O: C63, [1:C55,
A:C50 [5]

Eivar yvootd 6t ) tiun g aBding tov kavcaepiov deiyvel kupimg pia tdon peimong étav
0 apBuog ketaviov avédvetal. Oco peyaidtepog eival o aplBUog KeTaviov TOV KOVGitmy,
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1660 KoAVTEPT elval M amddoon G avdeAedng Kol 1060 KpOTEPT €lval M TEPI000g
kaBvotépnong avaereEng, n omoia fonda ot peimon TOV EKTOUTOV KOTvoD.

600 600 -
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200 | / ) 20| /

~
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0 L . - 0\ L . L
0 25 1] 75 100 0 25 S0 75 100

Load mtio %% Load ratio /%

Awaypoppa 2.41: Exmourés NOX cvvaptioer s avaloyiog poptiov O: C63, [1:C55, 4:C50
[5]

Onwg gaivetor oto dypappa 2.41, n enidpacn tov apBpod KeTaviov ToL KOVGIHOL OTIG
exknmounég NOx kotd v toyvmto 1900 r / min eivon pukpny, oAdd oty tayvnta 4000 r /
min, NN 0 XpoOvog Asttovpyiag o€ KABe KOKAO TOL KIVNTHPA LUKPOIVEL, 1 EMOPACT TOV
apBpov ketaviov Tov Kovoipov yivetar mpoeovig, kol ot ekmounéc NOx  dgiyvouv tdon
peimong pe v avénon tov aptdpod ketaviov. Avtd cvpPaivel yio tov €€1g Adyo. ‘Exovtog
oV opBud KeTaviov TOL KOVGIHOL VO ALEAVETOL, TO ddoTnUa KOBVoTEPNONS avAPAEENS
LIKPOLVEL, KOl 0 avdTOTOC pLOUdS anelevfépwonc Beppdmrag katefaivel. Qg ek TovTOUL, 1
Oeppokpacio 6Tov KOAVIPO UEIOVETOL, KOl AVOGTEALEL TO SYNUATIGHO NOX.

(c) (c)

. ._\\\._ . = & 000 ¢/min
8 \ AES | 900 r'min -] 8
4 o YOO . 4 T

L[] 25 S0 75 100 0 25 0 75 100

HC/=10

Load ratio /% Load ratio /%

Awaypappa 2.42: Exrourés HC ovvoptioer the avaioyios poptiov O: C63, [1:C55, A:C50
[5]

Onwc eaivetar ko oto odypaupa 2.42, ot ekmounég HC peidvovion onuaviikd pe v
avénon tov apBuov ketaviov Tov Kowoipov. O apBudc ketaviov emmpedlel dueca ™
dwdkacio g kavong. O vynAdtepog apBuds xetaviov Ponbder oty amddoon g
avaoeieing, kot odnyel oe pkpdtepn mepiodo kabvotépnong avapieéne. 'Etol, ot dxovotot
VIpOoYOVAVOpaKES GTNV TEPLOGO KABVOTEPNONG AVAPAEENS LEUDVOVTAL.
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Awaypappa 2.43. Exmournés CO ovvaptioer e avaloyios poptiov O: C63, [1:C55, A:C50
[5]

Onwg eaiveror ko oto didypoppa 2.43, Ot ekmounéc CO TOov KIVITHPO LEWDVOVTIOL UE TNV
avénon tov apBpov Ketaviov tov Kavoipov. Kavowa pe vynid apBud ketoaviov €xovv
pkpodtepn mepiodo KabBvotépnong avaeieing kot £xovv KOADTEPN amdOOGT KaOoNG, OmOTE,
neplocotepo CO pmopet va petatponet o€ CO2 kot £tot ot eknopnég CO pewdvovrar.

2.5 Flash point- Enpeio Avaoreéng

To onueio avaeieéng opiletar mg M yapnAdtepn Bepupokpacio otnv omoia 10 TPOidV TapdyEL
T0 OGO TOL OTUOV TOL OMOLTEITOL Y10 VO avoPAeEYel oe eleyydpeveg cuvinkes. Avtd To
YOPOKTINPIOTIKO GLoYeTIleTOl  HE TNV ELEAEKTOTNTO TOV KOLGIH®V Kot Oglyvel Vv
TPOMTTIKAE PETPa TOV TTPEMEL VoL ANPHOVV KOTA TO YEPIGUO, TN LETAPOPA, TNV OmobnKevon
Kol TN xpron tov mpoidvrog. EmmAéov, avt) n mapduetpog pumopel va ypnoiporomOet yio va
avyveLGEL HOAVVOT OEIYUATOC KOVGIOV TOL OeV TEPIEXEL UE TTNTIKES OLGIEG 1 EDPAEKTA
VAKEL.

2.6 E€iomoeig kot pé00odor mov cuoyetilovv Tig 1010TNTES TOVL VTN EL

Holhonmin I'poppuky Horwvdpéunon (multiple linear regression)

211 GTOTICTIKY], YPOUUKT TOAVOPOUNOT) €ivol ol TPOGEYYIoN LOVIEAOTTOINGNG TG GYEONS
g aming e€optmuévng (dependent) petafintic Yue wa M mepiocodtepec aveldptnteg
(independent) / pn epunvevtikéc (explanatory) petopAntég {r1,29,..., 2} p
uetoPfinti/eg Ti dev Oewpeitar/odvron Tuyoio/eg evd 1 Y Oewpeitan toyaia petofinty. v
nepinton mov  €yovpe pw. pOvo  avegaptntn /  epunvevtikn  pHeTaPAnT & T0TE 1
povtelomoinon ovopdleTol amin ypapuk taAvdpouncn. [12]
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H moAv anAn mepintmon pog eviaiog Babumtig petafAntge mpofreyng x kot piog fabuomtg
HETOPANTAG amOKpIoNG y €ival YvoOOTH ®¢ OmAN YPOUUKN ToAtvdopounor. H enéktaon oe
TOAMOTTAEG OLOVLGLOTIKEG HeTAPANTEC TpOPAeyns (cvuPorilovror pe kepoaraio X) etval
YVOGT OC TOAATAY YPOUUKT TOAVOPOUNGN. Xxed0v OAa To LOVTELD TOALVOPOUNOTG TOV
TPOYLOTIKOV KOGHOV TEPIAAUPEAVOVY TOALUTAOVG TPOYVOGTIKOVG Ttopdyovtes. [13]

Soupwvo pe épgoveg [14], eivar duvatdv vo cueyeTIoTOHY 01 110TNTES £VOG KOWGiov VINLel
N knpolivng Le TN 6VGTACT TOVG HE YPOUUIKO Tpdmo. O 6pog ¢ cvatacng opiletat pe 000
napopétpoug pe ) Pondewa e C N.M.R. onektpookonioc, 0 Cn SNAadH 10 KAGGHA TV
KOVOVIKOV 0AKVAOUAO®V Kot Cgr TO KAGOHO TOV 0Pp®UATIKOV GTO KAOGIO.

H oyéon mov avomtdybnke eivar g popeng : P=ayCht a2CartXZ(biTi)+k 6mov P eivar 1
1010t Ta. IOV TPoodlopileTal, Ta oy, ap, bj kot K givar otabepéc mov npocdiopilovtat amd ™
néBodo moAAamTANG YpopknG Talvopounong kot Ti n Beppokpacia, oe Padpod keioiov,
uéxpt v omoia to 1% tov Kawoipov Ppdalel. Ot mAnpopopieg Yo Tig Oeppokpacieg mov
amortovvtolr  Aappdvovrar dgdopéva  aéplag  ypopatoypagiog. Ta Opia 1oyxdog g
ovykekpipévng e€locmong stvan yuo tnv knpolivn, pe apywod onpeio Bpacpov 6to gvpog 150-
190°C kot teMkd onpeio Bpacpod oto gdpog 230-250 °C ko yio to vinled, apykd onpeio
Bpacpuod 6to evpog 190-230 °C kar tehikd onpeio Ppacpov oto gvpog 320-370 °C.

Ot wWidMrteg mov mpocolopicTNKay TEPAAUPAVOLY TO OPOUOTIKO TEPEXOUEVO, TO
TEPLEYOUEVO GE VOPOYOVO, TLKVOTNTA KO onpeio pong yia tnv knpolivn kot onueio 66Among,
onueio pong, onueio aviiivng, mEPLEYOUEVO GE VOPOYOVO, TLKVOTNTO, OEIKTN KETAVIOL Kot
apBpd ketaviov ywoo to vinlel. Extog tov wbotitov yoypng pong, n e&iowon P=oiCht
a2Cqrt K £dmoe e€icov kKahd amoteAéoparta.

Hoiwvopounon PLS

‘Epevveg [15] €yovv dei&el Ot givar e@iktd va. cvoyetiotel kol va mpoPAiepbel o deiktng
KeTOViOL KOl TO ONpElo avAPAEENS €VOC KOWGIHOL HECH TOV KOUTLAGV 0mOcTOENG e
moAvpetafAnt Pabuovounon. Xvykpuéva  ypnowomombnke 1 pEB0dOC  pHEPIKNG
nalvopounong eloyiotwv tetpaydvev PLS (partial least squares regression) yi va
npoPAéyetl 10 onueio avaeAieéng ko Ogikng ketaviov tov VTILEA TOL YPNGULOTOIDVTOG
KoumoAeg andotoéng (ASTM-D86). Ot yauniég tipwéc RMSEP (root mean squared error of
prediction) mov Aaufdvoviol, 6€ GUYKPION HE GANO LOVTEA YMUELOUETPIKOV TOV EXOVV MG
Baon ooopatopetpikés peBOOOVS, Kol Ol LYNAOL CUVTEAESTEG GLGYETIONG UETAED TIUOV
avaeopds Kou mpoPremdpevov Twov £oeigav 0tt  puébodog PLS ntav  efopetikd
OTOTEAECUATIKY 6TO Vo kaBopioel To onueio avapieEng Ko To ogiktn Ketaviov. EmmAéov, n
wpotevopevn HEBOSOC €xel dVO TAEOVEKTNUOTO: TO YOUNAO KOOGTOG KoL TV €UKOAN
EQUPLOYY], EPOGOV XPNGIUOTOLEL TOL ATOTEAEGATO OGS OOKIUNG pOLTIVOGS Yo TV aloAdYNoN
g moldtntTag ToL VTileA.
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H pébodog avtn otoyevel oty eevpeon evog HiKpod aplflod GYETIK®OV TOPAyOVIWV TOV
elval Tpoyvwotikol yio v Y (onueio avaeieéng kot deikTng KeTaviov) pNCIULOTOIDOVTAS TO
X (kapmdrec omoctaéng) pe omotelecpotikd tpdmo. [16]

H pébodog mepiéypaye pe apketd peydln oxpipeia kot to onueio oto gbpog 34.3-74.3 °C
KaBmg Ko to Ogiktn keTaviov oto gvpog 41.2-50.8 aveoptitmg TG TPOEAELONG KO TOV
TOmov vinled mov petpnonke.

Me v 1010 péBodo eivar dvvatdv va mTpoPfAe@Bovv 11 TLKVOTNTA Ko TO KIVNUATIKO 1EDOE
LECH TV KOUTVA®V 0mOoTaENG 1E apKeTd pueydAn okpifeta. [17]

Nevpovikd Aiktoo

Mia dAAN cOYypovn HEB0SOG TPOPAEYNC TOV PLGIKOYNUIKAOV 1O10THTOV ToL VINCEL gival 1
1EB0S0C TOV YPNOUOTOLEL VEVPOVIKA SIKTVAL.

To vevpwvikd diktvo eivar éva dikTvO OO ATAOVG VTOAOYIGTIKOVG KOUPOLS (VELPOVEG,
veupmvia), dtacvvdedepnévong peta&d touvg. Eivor epmvevopévo and to Kevipikd Nevpikd
Xvomua (KNX), 1o omoio mpocmabel va Tpocopoldeet.

Ot vevpmveg givar ta dopkd ototyeia Tov dktvov. Kabe tétolog kopuPog déxetat Eva ohivoro
aplOuTIKOV 1600wV omd SopopeTikéc mYEG (site amd GAAOVG vevpdveg, eite amd TO
nepPaAlov), emrelel Evav VTOAOYIGUO pE BAcT aLTEG TIG £160d0V¢ Kot Tapdyst pio £E0do. H
ev Mym €€000¢ gite koTevBiveTon 610 TEPPAAAOV, lTE TPOPOOOTEITAL OC 16000 GE AAAOVG
VEVPAOVEG TOL OIKTVOV. YTAPYOLV TPELS TUTOL VEVPMOV®V: Ol VEVPAOVES EIGOO0V, 01 VEVPOVEG
€EO00V KOl 01 VTTOAOYIOTIKOL VELPAOVES 1] KPLUEVOL vevpaveS. Ot vELP®OVEG €1G030V OV
EMTEAOVV KAVEVAY VTTOAOYIGHO, LEGOANPOVV ATAMG AVALESH OTIS TEPPAALOVTIKES E1GOO0VG
TOV SIKTOOL KOl GTOVG LIOAOYIOTIKOVG veELpmveS. Ot vevpwveg ££000V 010y£TEVOVLV GTO
nep Aoy TG TEMKEG oplOunTikég €£600vg Tov O1KTVOV. Ol VTOAOYIGTIKOL VELPAOVEG
noAlamAactdlovy KaBe €16000 TOLG e TO avTioTOO cLVUTTIKO PBépoc ko vToAoyilovv TO
oMk6 dBpotopa tov yivopévav. To dfpotcpa avtd tpopodoteiTal MG OPICUA GTN GLVAPTNON
gvepyomoinong, v omoio vAomolel ecwtepikd KAOe koOuPog. H tun mov AapPavet
1N GLVAPTNON YL TO €V AOY® Oplopo eivar Ko 1 €£000C TOV VELPMOVO YO TIG TPEYOVOESG
€160000¢ Kot fapn. [18]
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Awaypappa 2.44: Zynuotikn mopovoiaons e oung evog vevpwvikov oktoov [19]

Yoppova pe épevveg [20] ta vevpovikd diktva ypNoLOTOMONKAY Y10, VO GVGYETIGOVV KOl VO
npoPAéyouv tov aplBud KeToviov Kot TV TUKVOTNTO TOV VINEEA KOWGIHOL amd TNV YMLKY
t0v ovotacn. O oplBudc ketaviov kot 1 wokvoTnTo cvoyetioTnkov pe 12 opddeg
vdpoyovavlplakwv 6to VIinied KadGILO, Ol OTTOIEC TPOGOIOPICTNKAV LE VYPT| POUATOYPOPIN
(LC) ko aépia ypopotoypopio. — @acpatookoneion palag (GC-MS). To povtédo mov
EMALYONKE GLYKEKPIUEVA Y10 TO GKOTO OVTO NTOV TO HOVIEAO TAAIVOPOUNONS VEVPOVIKDOV
dktvmv (GRNN). Zvykpitikd pe 1o povtéAo ToAamANG Ypoupikng Taivopounong (multiple
linear regression) 1o HOVTELO TV VELPOVIKGOV SIKTV®OV £0MGE KOADTEPO OTOTEAEGLLOTO Y10,
Tov aplpd keTaviov, eved OGOV aPOPA TNV TLKVOTNTA Kol TO 2 HOVTEAN £0MCAV TAPOUOLN
amoteAéopaTo UGG Kot 1 mokvotnta givon pio 1010TTo TOV €ivar €0KOAO VoL CLGYETIOTEL

Baon ¢ ynUIKNG 6VoTACNC.

Extoc amd tig mpdtumeg pebodovg, apketég perétreg €xovv avamtvybel pe oxomd va
TOPAGYOVV PUGIKO-YNIMKES TOPAUETPOVS TOV OYETICOVTOL e TNV ELPAEKTOTNTO TOV VTINLEA
OV GLVOEOVV OLOPOPETIKES OVOAVTIKEG TEYVIKEG HE YNUEWOUETPIKE epyodeio, OT®G M
Bnuatikry IoAlomA Tpoppixy IMoaAwdopounon  SMLR  (Stepwise Multiple Linear
Regression), n maAwvdpouncn kopuwv cvvictwo®v PCR (Principal Component Regression)
Ko 1 YEVETIKN moAvmapayovtikn Babpovounon GILS (Genetic Multivariate Calibration).
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2.7 Ipoétvmo EN 590:2013

To svponaikd npdtvmo EN 590 €yer wg okomd 10V KOOOPICUO TV ATOUTHOCEDV KOl TOV
puefodwv dokung tov merpelaiov kivnong (vinled) mov ypNOYOTOlEiTAl GTO EUTOPIO.
E@appoletar eniong oe vimled kivnong ywo ypnomn o€ Kivnipeg vimled mov £xovv oyedlaotel
va Aertovpyobv pe vinlel mov mepéyet péxpt kan 7% k.o. FAME.

To EN 590 eionyOnke poli pe ta Evponaikd tpotuna ekmoundv. Ze kabe véa Tov £K00om
HEIOVOTOV OTadloKA TO mepleyopevov Beiov momov to 2007 ovopdotnke g vinler
eCapetikd youning meplektikottog Oeiov (ULSD) xkabmdg n xpion tov Bgiov wg Amovtikd
elxe avtikataotabel pe aAla tpdcobeta.

Ot Baocwotepeg drapopég Tov EN 590:2013 pe to EN 590:2009 Bpiokovrtal ot peimwon tov
TEPLEYOUEVOD TOAVAPOUATIKOV VOpOYovovOpdkmy ota 8 % Wt kabmdg kat 1 TpocHnkn g
puebooov EN 16144 n omoia ypnoipomotel tov FIT, otig pebodovg pérpnong tov apfpod
KeTaviov. Xtovg meptoptopovg yio 1o FAME dev cuumepilapfavovtol kavoiua 6nwg 1o HVO
N kavowo ard v GTL ko BTL diepyacio kabmg mpoKetar yioo Kupiog mopopivikd
Kavoa. Onote TETOWL GLGTAGTIKA OV VIOKEWTAL GE KATOWOV TEPLOPICUO OGOV apOpd Ta
petypota toug apket 1o Tehkd koo va mAnpoi tig mpodiaypapég EN 590.
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Mivakag 2.5: TIpdtumo mpodiaypapdv vinlel kivnong EN 590:2007 [21]

Koatatepo 6pro | Avartepo 6pro
EN ISO 5165
Ap1Opog Ketaviov - 51.0 - EN 16144
EN 15795
Agiktng Ketaviov i 46.0 ) EN 1SO 4264
. 0 3 EN ISO 3675
IMukvotnta otovg 15°C kg/m 820.0 845.0 EN ISO 12185
Amndotadn
% K.0. OVAKTNGN GTOVG
0
o 250 C o0, <65 EN 1SO 3405
% K.0. aVAKTNOT GTOVG %0K.0. 85 EN 1SO 3924
350°C °Cc 360
95% x.0. cGLUTOKVOUL
0TOVG
[ToAvkvkAucot
Apopotikol %K. 3. - 8.0 EN ISO 12916
Y dpoyovhvOpakeg
EN ISO 20846
[Mepiektikdmra Ociov mg/kg - 10.0 EN 1SO 20884
EN 1SO 13032
[IeprextikdomTa
Mayyaviov - 6.0
Méypt /122013 mg/l - 2.0 PrEN 16576
A6 1/1/2014 won petd
Ynueio Avapieéng °Cc >55 - EN ISO 2419
AvBpakovyo
?ggﬁiﬁg&fﬁﬁg‘:}z %K. - 0.30 EN ISO 10370
AMOGTAEEMG)
ITepreyduevo Téppag %K.p. - 0.010 EN ISO 6245
Iepieydpevo vepon mg/kg - 200 EN 1SO 12937
YVVOMKT ETHOAVLVGY mg/kg - 24 EN ISO 12662
gﬁ;‘f}fﬁz éﬁ"‘gg(?é’) Totwopunon Class 1 EN ISO 2160
Avtoyn otV g/m’ - 25 EN ISO 12205
O&gidmwon h 20 - EN 15751
Aurovtikotro,
drophopnévn ddpstpog um - 460 EN ISO 12156-1
@Bopag cpapdiov
(wsd 1,4) ctovg 60°C
1£Gdec otovug 40 °C mm?/s 2.000 4.500 EN ISO 3104
[eprektikdmra FAME %K.0. - 7.0 EN 14078
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To EN 590 ta&wopel ta vimled kavoiua ce 600 kotnyopieg avdioyo pe to KAMUOTIKO
neplPdArov oto omoio ypnowwonowodvtal. o v edkpatn Kipatikr {dvn, otnv omnoia
avrketl kot 11 EAAGSa, vapyovv €€ khaoelg amd 1o A péypt 1o F evo v v apktikn {dvn
vapyovv 5 kAdoelg omd 10 0 éog 10 4. AvdAoya pe T YOpa Kot TV TEPi0d0 Tov Ypdvov,
1GYVLOVV KOl Ol AVTIGTOLYEG TPOdLAYPAPES TOV 0pilel 1 kdOe KAdoM.

MMivaxag 2.6: Ipodwaypaeéc EN 590 yo tig woypéc 1010tTeg, avarloya e TIg
nepforhoviikéc cuvOnkeg Yo evkpateg meployés [22] [23]

°C, EN 116
CFPP HEYLoTO +5 0 -5 -10 -15 -20 EN 16329
EN ISO
[Mokvotta ka/m? 820 - 820 - 820 - 820 - 820 - 820 - 3675
otovg 15°C g 860 860 860 860 860 860 EN ISO
12185
150dec 0tovs 40 | zs | 245 | 2-45 | 2-45 | 2-45 | 2-45 | 2-45 | ENISO
C 3104
EN ISO
Ap1Budc i 5165
Ketaviov 49 49 49 49 49 49 EN 16144
EN 15795
Agiktng EN ISO
Ketovion - 46 46 46 46 46 46 4264
MMivaxag 2.7: Tpodwaypapés EN 590 ya tig woypéc 1010 Teg, avaroya e TIg
TEPPAAAOVTIKEG GUVONKES Yo apKTIKEG TepLoyés [22] [23]
Class 0 Class1 | Class?2 Class 3 Class 4
0 . EN 116
CFPP C, puéywoto -20 -26 -32 -38 -44 EN 16329
Xnueio 0 . ) ) ) ) ) EN
Olasic C, uéywoto 10 16 22 28 34 23015
EN ISO
[Mukvomnta 3 800 - 800 - 3675
stoug 15°C Kg/m 800 - 845 845 845 800 - 840 | 800 - 840 EN ISO
12185
[EDdeg oTOVG 2 i i ) ) ) EN ISO
40°C mm-/s 15-40 | 15-40|15-40| 14-40 1,2-4,0 3104
EN ISO
Ap1Opog i 5165
Ketaviov 47 47 46 45 45 EN 16144
EN 15795
Agiktng ) EN ISO
Ketaviov 46 46 45 43 43 4264
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Kepaiorwo 3 — HVO

H vdpoyovokatepyacia Tov QUTIKOV ghoiov 1| Tov (OIKOV MIoOV €lvol Hol EVOAAOKTIKN
ddasion avti TG E0TEPOTOINGCNE TOL OTOCKOTEL GTNV TAPUY®YY PLOAOYIKNG TPOEAELGONG
kavowa vinied. Ta vdpoyovokatepyacuéva Tpoidvta Tov TPOKVTTOLY ovoudlovTal Emiong
KoL ovoveDota kavoo vinlea.

Ta vdpoyovokatepyaspéva eutikd €hoto (HVO) dev €yovv Tic emlNUEeS EMITTOGEIS TOV
Blovtnleh mov TPOKLTTEL GO TNV €GTEPOTOINGN, OM®G ol avénuévee ekmounés NOX, o
oynUaticpds TV anobécemv, n petopévn otabepotnTa KaTd TV amodnkevon, 1 ToybTepPn
YNPOVGT TOV Aad1o0 ToL KivnTpa 1 ot Kakég Wyoypég wotntes. To HVO amoteieiton kupimg
amd  TopaEWIKOVS vOpoyovavOpakes evbeiag oAvoidog, Exel UNOEVIKA  OPOUOTIKG,
o&uyovovyes kat Be100yeC EVAOGELG Kat el Wtaitepa VYNAO aplBuod ketaviov.

O apBude ketaviov tov mpdotvov vinled, dmwg emiong ovopdaletar o HVO, kvuaiveton
petald 80 kot 99 nAadn apketd LVYNAOTEPO GLYKPITIKA HE To TPOTLTO TOV VINCEA TTOL
kopaivior oto 51. Avtd divel oto mpdowo vinleh €va peydAo mAcovEKTNHO UGG KOl O
appdc ketaviov etvon deiktng g taydTag avaeAieéng tov kovcipov. H mokvomra tov
Kopaivetar oto gvpog 0.77-0.83 g/ml ehappidg katdtepo omd 0 mpotvmo EN-590 yua to
vinlel mov 1oyvel avtn T otyun ko givon 0.820-0.845 g/ml. Muag xat to pdoivo vinled Oa
ypnowonomBel oe piypoto pe cupPatikd KovGHo Kol PG Kot 1 TukvotTnta HeTofdAieTon
YPOLLKE givor EDKOAO VoL TEPLOPLOTEL TO UETYLLA EVTOC TPOILYPUPDV.

Iowtnreg HVO

Ot wimTeg Tov HVO €xouv MOAAEG OHOLOTNTES HE TO VYNANG TOWOTNTOS OTOOEUEVO
vinel ko pe to ouvBetikd vinlel GTL (Gas To Liquid) mapd pe avtég tov FAME.

3.1 IIvkvotnta kou Evepyeraxo Iepreyopevo

Onwg avaeépbnke kot wpv, 1 mokvotnta tov HVO kopaivetar oto €dpog 0.77-0.83 g/ml. To
HVO sivar xvpimg mopa@vikd kadowo pe younid telkd onpeio Ppacpod, kATl mTOL
OKALOAOYEL TNV YOUNAOTEPT] TLKVOTNTA GE GYEON HE TO VINEEA TOV TPOKVLTTOLV OO TO APYO
netpédlaro. H mokvotnta emnpedletl GUeca To evePyELOkO TEPIEXOUEVO EVOG KOVGILOV LG Kot
LETPLETOL OYKOUETPIKA, OMOTE YOUNAOTEPN TLKVOTNTO ONUOiVEL HEYOADTEPN TOGOTNTA
Kowoipov yio v idw evepystokn amoddoon. Xto HVO dumg éxovpe peyoddtepo evepyeloko
neplexOpevo katd pala katt mov avtiotafuilel To PIKPOTEPO EVEPYEIOKO TEPLEYOUEVO AOY®
UIKPOTEPNG TUKVOTNTAG.
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Mivaxag 3.1: Zuykprrikdg mivaxas HVO pe FAME kot tomikd vimled 6cov agopd v
TokvoTNTO Ko 1 Bgppoyovo.

IT l 835 780 880

vkvotnta (kg/m°)
Ogppoyovog 43.1 44.1 37.2
(MJ/Kqg)
BOgppoyévog (MJI/N) 36.0 34.4 32.7
Awa@opa pe diesel -5% -9%

3.2 Kapumoin Anéotaing

H mepoyn amdotaéng tov HVO Bpioketanr ota mhaicio tov metperaikov vimlel. Tlapoia
omwg mopatnpeitor oto ddypoppa 3.1, N HopeN TG KOUTOANG drapoporoteital achnTd e
oxéon ue eketvn tov Kowoipov mov mAnpoi tig mpodiaypapés tov EN 590. H «hion g
KOUTOANG efval epeavag pkpdtepn kot Bo pmopovce va Aexbel 6Tt givor oyedov mapdiinio
otov d&ova X 6to peyaAvtepo koppdtt . EEautiog g khiong avtng mapatnpeitol  copdg
peyoAvtepn petomikny ammrikomta tov HVO oe oyéon pe 10 xavoywo EN 590 ko emiong
cOPMG WKPOTEPN ATNTIKOTNTO ovpdc. Xto pelypa 30% HVO pe 70% wovoipov
npodiaypapav EN 590, mapatnpeiton pikpn enppon g KoapmdAng ondotaéng and to HVO.
H xapmoln andotadng tov petypotog oniadn dsiyvel va emnpedletal amd v tpocOnkn Tov
HVO, 6umg akorlovbei tn popen| tov kowcipov EN 590.

400
100 % FAME —

350
/ E-ngo RB{'“

300 L_/
) 100 % HVO /
250
30 % HVO + 70 % EN590
200
150 T 1 T T 1 1 T T T

0 10 20 30 40 50 60 70 80 90 100
Vol-%

Awaypoppa 3.1: Kourdles amdorolng evog tomixod kavaiuov vinlel ywpig froocvotatixd
(kowoiuo wov winpoi to EN 590), FAME, HVO kot viiled mov mepiéyer 30% k.6. HVO. [24]
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3.3 Yoypég Ionotnteg

Ot yuypéc 1016t Teg oL KoBapov HVO o6mwg to onueio B6Awong umopei va @tdcovv
avéroyo Kot to Pabud tov oopepiopod péxpt ko tovg -40 ° C. To otevd edpog g
andotalng Kol to puKkpn owomopd e  oavOpakikng aivcidag (Cis — Cig) moapapvik®dv
vopoyovavOpakwv amotedel mheovéktnuo yoo To HVO pe oxomd va ypnopomombet mg
mpdcbeto Yoo Pertioon TV WOOTHTOV  Yuxpng pone. Avtd onuaivel mog oto HVO, 10
onueio andepaéng wouypov ¢idtpov (CFPP) umopel va eivar puévo pepucotdg  Pobpotg
KaAOTEPO amd To onueio BOAwong. Kowmg pmopel va vrotebet 6t  tun yuo to CFPP givan
0 pe avt) tov onueiov B6Awong. To onueio pong pmopel va givar kKamoovg Padpode
YopunAOTEPN amd OTL To onueio BOAwoNG ALl AOY®m Tng avokpifelag g HETPNONG TOV
onpeiov pong, elvar acearés va Aeybet povo 6t 10 onueio pong etvar yaunAdtepo amd 10
onpeio BOAwonc.

3.4 AprOpog Ketaviov

O apBuog ketaviov tov mpacswwov vinled kvpoiveror peta&y 80 kot 99 dnradn apketd
VYNAGTEPOG GLYKPLTIKA UE T TPOTLTTA TOL VINLEA oL Kvpaivovtol 6to S1. Avtd divel 6To
npdcvo vinleh éva peydlo mAcovéKTU (oG Kot o aptBpdc ketaviov eivor deiktng g
ToyOINTOG avaeieEng tov kovcipov. O peydrog apBudg ketaviov oto HVO opeireton
KUPI®G GTNV £VTOVT TOPAPLVIKY] GUGCT] TOV.

90 - - - -
Very high cetane HVO ——/K
= 80 —
3 //’/:- =7
a // : = -
: J/-—" .-/F; - =]
1] 70 e L - T
'g / ~. "'/.— : High cetane HVO
g - - // ’
60 - —
o == L~
c .-"‘-'-‘
K / = High cetane base fuel
8 50 / — = High cetane base fuel
/ = |_ow cetane base fuel
— =Low cetane base fuel
40 I I I I

0 10 20 30 40 50 60 70 80 90 100
HVO in diesel fuel (vol-%)

Awaypopua 3.2: O apiBuoc ketaviov ovo orapopetikery HVOs (vynlod kor molt vynlod
KETAVIOD) OVOUEUETYUEVO, LUE ODO OLAPOPETIKG, KODOLUO, VINCEL (Xounlov Kol DYHA0D KETOVIOD).

[24]
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3.5 X1a0gpotnTa

To HVO oanoteAeitor omokielotikd omd vdpoyovdvOpakeg omdte 1 otabepdtnta Tov
ovpPadilet pe avtv tov vinled and opuktd Koo, AVTd onuaivel 0Tl UTopel va petvet
amoONKELEVO Y100 LEYAAOD YPpOVIKO dldoTna YwpPig Vo VTooTEl Kapio aAloiwon.

3.6 IeprekTikotTnTo o€ Ocio

H mepektikdémra tov HVO oe Ogio sivor e€apeticd pukpn (<1 mg/kg) yu avtd kot
YPNOLEVEL GE petypota pe vinleh opukTig TPOEALELGNG TOL EETEPVOLV EAUPPDS TO OPLO Yio.
v meplektikotnTo o€ Oeio (< 5.0 mg/kg)

3.7 IIePLEKTIKOTNTO. GE TEPPO. KOL HETUALD

H meplektikdmra og téppa tov HVO givar moAdd younin, <0,001%. To chvoro TV evOGEDV
OV TTPOEPYOVTAL OO TNV TOPOYN TOV PLTIKOL EANIOV, OIS EVMGELS PMGPOPOV, 0cPecTion
Kot poryvnoiov, givat yapmAotepo amd ta oplo. aviyvevong avaivtikmv pefddwv (<1 mg / kg)
pag kot ot tpoopeigels oto HVO mpémet va amopakpuvOovv amd v TpdTn VAN 61N Hovada
npoenmeepyaciog, MGTE Ol KATAAVTEG OV YPMGIHLOTToOovVTIL KOTd TV eneéepyasio Tov HVO
va €povv peydAn odpkeln {ong. H amovcia téppag oty kavon tov HVO copfdaiiet
ONUOVTIKA oTn pokpd dwapkewn {ong ota cvotiuate peteneéepyaciog kavcoepiov mov
ATTOVTMOVTOL GTOVS O18POPOVS GVYYPOVOLS VINLEL KIVIITIPEG.

3.8 IleprekTikOTNTO OE VEPO

To vepo elvar mohkd gved 10 HVO pn-molikd émwg kot ot opvktol vopoyovavipaxes. Adym
avtov N SeAvtoétTa Tov vepov oto HVO elvon mopduota pe 1o mopadoslokd Koo
vinled N ko akduN youunAdTeEpPQ.

3.9 Epgavion kot Oop

Y Beppokpaciog tave omd to onueio B6Among, o HVO givar dtbdpovo kot dtoavyég oyedov
oav 10 vepOd. e avtifemn pe 10 cvpPatikd vimled oev £xel doynun ooun.
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3.10 Xvykpion wrotirov Tov HVO

>1ov mivaxa 3.2, mapovoidlovtal ot 1010tTeg Tov HVO cuykprtikd pe éva Tumikd Koavoo
wov mAnpoi T1g mpodwaypapéc EN 590, oe oyéon pe 1o GTL wor oe oyxéon pe to FAME.
[Tapanpeiton 6Tt T0 KAOGIO LE TO OTOI0 TAPOVGIALEL TIG TEPIOCOTEPES OLOLOTNTEG EIVOL TO
GTL mpdypa Aoykd pog kot to GTL adrd ko o HVO glvan katd kdpia fdon mapagpvikd

KOG
vdpoyovoeneEepyasia.

npogpydueva  amd

mv  dw

oxeddv

owdtkacio

TopaymYNg, MV

IMivaxkog 3.2: Id16tteg HVO, European EN 590:2004 diesel fuel, GTL, FAME [25]

EN 590 FAME
HVO (summer GTL (from rape

grade) seed oil)
Density at 15 °C (kg/m’) 775 ... 785 =835 770 ...785 =885
Viscosity at 40 °C (mm?/s) 25..35 =35 32..45 =45
Cetane number =80..99 =53 =73.. 81 =51
Distillation range (°C) =180 ... 320 =180 ... 360 =190 ... 330 =350 ... 370
Cloud point (°C) -5..-25 =-5 -0..-25 =-5
Heating value, lower (MJ/kg) =440 =427 =43.0 =37.5
Heating value, lower (MJ/l) =344 =357 =34.0 =332
Total aromatics (wi-%) 0 =30 0 0
Polyaromatics (wt-%)"" 0 =4 0 0
Oxygen content (wi-%) 0 0 0 =11
Sulfur content (mg/kg) <10 <10 <10 <10
Lubricity HFRR at 60 °C (um) < 460" < 460" < 4607 <460
Storage stability Good Good Good Very

challenging

""European definition including di- and tri+ -aromatics
@ With lubricity additive

3.11 Exmopnéc Kavosagpiov yio. to HVO

Ta kavoio Tov EETAGTNKOY GOUPOVA LLE TNV GVYKEKPIUEVT £pguva [25] Mtov éva 100%
HVO ot éva piypa, to omoio mepieiye 30vol-% HVO kot 70vol-% kavoo Baong (vinler
nmpodwaypaeng EN 590-30). To kavowo Baong frav éva pundevikov Beiov (S <10 mg / kg)
vinled kavoo eumopiov mov mANpoi v mpodwypapry ENS90: 2004. Xtov mivaka 3.3
dtvovtat avaALTIKE 01 IO1OTNTES TOV KOWGIHU®V TOL YPMCLUOTOmONnKay.
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IMivakog 3.3: Avalvon Tov delypdTmv Tov ypnoiporomdnkoy [25]

EM Sa-
Cmeantity ILinit ER 500 HWO 30
El 500 diesel fuel ol - e 100 [4] 70
HW ol - ] 100 20
Carbon wit-T B5. 2 a84.3 B5. B
Hydrogen k- 153.5 152 14.0
CiH-ratic'"! 50 5.6 &1
Sadfur megikg 5 =3 ]
Mitrogen megikg ZB 1.5 20
Total aromatics wit-%% 18.9 0.2 ia.g ™
Moncaromatcs wit-T 17.2 <2 12 4 =
Diarcmatics wt-T 1.5 <1 1.1
Triarcmatics wit-T 0.20 <0_10 o1y =
Polyaromatics '™ -7 1.6 <1 1.2
Paraffins wit-T 28 100 40 =
Naphthenics wrt-St 52 [¥] ar ‘-~
Ash wit-T =001 =0.001 <. 01 =
Water mepikg 20 T 1B
Density {at 15%) kgfrm ~ 843.0 Eirs =i B24. 0
Flash point ] 6B a9 T
Clowud point T —5 g —
VWiscosity {at 40T ) mm s 3203 3.087 3.185
Lubricaty (HFER] Hrmi 324 250 3D
Cal_heatng walus Bk 25 040 47 T 45 _aF
Eff. heating value Ml kg 23.13 g4 43 E-E"-
AL 38 .35 24 .24 IH TFH
Cetane numiber o v ] =70 =G
Cetane numizer
(IIT™ ) 57 a5 71.8
Cetane index 521 =585 =565
Distilaticn
5 wol-T T 208 250 ey |2
50 wol-%% T 232 ZEG ZES
90 wol-%% T 343 Zoe aaz
95 wol-% T A58 a2 A2
Final boiling point T 383 213 ARE

T Caleulated from carbon and hydrogen content
1 Ccaleulated from the analysic of components (EM 500 and
HW)

! Zum of di- and tri= aromatics according to the Eurcpean
regulaton

"l zan be adjusted from -5 to -25 T for different ¢l imate zones
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Emissions with default injection timing - average
changes SFC  SFC
THC NOx CO FS5N (grav) (vol)

5_ ____________________________ p——

based EN 590 diesel fuel [%a]

W EN 590-30| |

Relative change compared to crude oil

Awaypoppa 3.3: Exroumes HVO xar uiyuorogc EN590-30 ovyrpinira pe to kabapo EN59O.
Méoog 6pog OAmV TV TayLTHTWY KoL POPTIWYV UE TOV TPOETIAEYUEVO YpOVO Wekaouo. [25]

Amd 10 dtbrypappa 3.3 mapatnpodviol capelg petwpéveg ekmounés pe to 100% HVO. H mo
onuoavtikn peimon givor g taEng Tov 35% 6cov agopd v eknopunn komvod. Me 1o 100%
HVO ot exnmounéc NOx petdvovton mepinov 5% eved oto EN590-30 mapatnpeiton peioon
nepimov 11% oty ekmopunn Kamvov aAAd ot exkmounég NOX Bpédnkav va givor mepimov ot
idteg pe to kaoo avapopds (EN 590). O aArayés oe THC kon ekmoumég CO dev givan
TOAD ONUAVTIKEG G AmOALTOVS OpPOVG AOY® TV NON OPKETE YOUNADV TV Tovs. Ta
amoteAéopato avtd ivar Aoywd pog kot to HVO éva katd k0plo Adyo mapapivikd KadGLo.

Ye o0yKpIon HE TO KOVGLHO ovopopds, n oTafkn €01k katavoimorn kovcipov (SFC)
pewwveron pe o 100% HVO kabdg kot pe To EN 590 - 30, Aoym g vynAdtepng Beppoydvov
katd pdalo oo HVO. H oykopetpikn katavdiwon tov kovcipov avédvetor pe to 100%
HVO «abng ko pe o EN 590-30 Adyw g pikpotepng Beppoydvov kat dyko tov HVO and
10 vinled EN590.
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3.12 Mpétvmo CEN/TS 15940:2012

To npdétomo CEN/TS 15940 avtikabiotd to CWA 15940:2009 kot mepiéyetl mpodiaypagas yio.
ovvBeTikd kavola vinled pe Paon 10 a€plo ovvOeong (TpoepydUeEVO amd QUGIKO aEPLo,
avOpoka 1N Propdla) 1 amd vOpoyovoemeEepyasHEVa QUTIKG Aot kKot Cokd Admr. To
CEN/TS 15940 opilet dv0 KAAGELS TOpaEVIKOV Kovciuwv. Tny khdon A mov apopd To
TOPAPIVIKA KOOSO DYNA0D aptBpov keToviov Kot v kAdon B mov apopd avtictoyo ta
YOUNA0D apBpov Ketaviov.

H ovykekppévn mpodiaypagn eykpidnke omd v CEN (European Committee for
Standardization) otic 9/7/2012 yia npocwpwvy yprion. H dudpkela 1oydog g apykd £xet
TEPLOPLOTEL 6TA TP YPOVIAL.

Ta mapa@vikd Koot 6ev GuUE®VOLY Tpocwpvd pe Tig Tpodiaypapés EN 590 tov vinlel.
Ot kup1dtepeg dopopég Topovotdloviol 6TV TUKVOTNTO, OTNV KOUTOAN arndotalng, oTo
Oelo, ota apopotikd kabdg Kot otov aptdpd ketaviov. [26]

To HVO Bpicketan evtog mpodiaypapdv tov CEN/TS 15940:2012 mov 1oybel avth T oTiyun
Yo TV KAdon A.
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IMivakag 3.4: Anoutnoelg kot pébodot eéyyov tov CEN/TS 15940:2012 kot oOyKpion pe
HVO [26] [24]

Koatohtepo | Avartepo
opro opro
EN ISO 5165
ApBuog Keraviov - >70.0 70.0 - EN 16144
EN 15795
[Mukvotnta 6TOVg 3 i EN ISO 3675
15°C kg/m 770.0-790.0 765.0 800.0 EN ISO 12185
95% «.o. 0 EN ISO 3405
GUUTVKVOUO GTOVG ¢ <320 i 360 EN ISO 3924
[ToAvkvrhol
Apopotucot %K.p. <0.1 - - EN ISO 12916
Y opoyovavOpaxeg
n . EN ISO 20846
Sp‘gr,“‘omw mg/kg <5.0 - 5.0 EN 1SO 20884
e1ov EN 1SO 13032
Inueio AvagieEng °C >61 >55 - EN 1SO 2419
AvBpakxovyo
VIOASHIpG. (T TOV | g g <0.10 - 030 | ENISO 10370
10% vmoleippartog
OTOCTAEEMC)
Hepiexonevo %k.B. 0,001 - 0.01 EN 1SO 6245
Teppag
IMepieydpevo vepon mg/kg <200 - 200 EN 1SO 12937
Zovohiy mg/kg <10 . 24 EN 1SO 12662
EMUOALVON
AuwBpwon
| Xahxwov Tagwoum | ojass 1 Class 1 EN 1SO 2160
ehdopatog (3h, 50 on
Oc)
Avtoym otv 3 i EN ISO 12205
©E:iboon] g/m <25 25 EN 15751
Aumovtikotnro,
dtopbopévn i
JupeTpog pBopag um <460 - 460 EN |80112156
opaipdiov (wsd
1,4) stoug 60 °C
[Emdeg otovg 40 °C mm/s | 2.000-4.000 2.000 4.500 EN ISO 3104
[IeprektikdtTo o )
EAME %K.0. 0 7.0 EN 14078
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Kepdraro 4 — Ilerpopoti) Avodikaocio

Koatd v mepopotiky dwdikacio petpndnkay 26 deiypota ek TV omoiov 8 NTov Koot
Baong kot 18 rav pelypata o€ dSopopeTikég avoroyiec towv 8 Kavsipwy Bdong. Ot avoroyieg
HElYHATOV KaOMG Kol 0 OKOTOC TOPOY®YNG TOLS OVOQEPETOL OVOALTIKE Topokdtm. Ot
310N TEG TOL PETPNOMNKOV NTOV 1) KOUTOAN 0mdoTAENG, 1 TUKVOTNTA KOl TO 1EDOES, 0 aplipog
KETAVIOV, M TEPIEKTIKOTNTO GE OPMUATIKA KaBDG Kot o1 yuypég 1010tnTeG onueio B6Among,
onpeto pong ko CFPP. Oleg ot 1310t teg petpndnkay cduemva pe to tpdTuma. ov opilovtal
a6 to EN 590:2013.

4.1 Kopmoin Anéotadng

H pébodog n omoia ypnoyromoteital yio v atpoceoupikny andctaln vinlel kovcipmy givat
1N EN ISO 3405 1 omoia eivat 1codvvaun pe ) pébodo ASTM D-86. [27] [28]

Méow g pebddov avtig, KaTAGTPAOVETOL 1 KOUTOAN oamdotalng oniadn mn oxéon g
Oepuokpociog pe v eml towg ekatd avdktmon tov Kovoipov. [a 1o vinleh ot
onpavtikotepeg Oepuokpaciec eivar ot T85, T90, ko T95 dnAadn ot Bepuokpaciec 610 Avm
dpo g amdoTaéne Hog Kot ival KoAn €vOElEn Yo To m0GooTd TOV PaplTEP®V EVOGEMV
tov vinled katl kKupiog Tov apopatikov. Atgvkpviletor 60Tt pe to T85, T90 kot ta Aownd,
avagepopaocte oty Beppokpacio mov onuelidveror otav et avaktnbel to 85% Tov
delypatog mov amoctaleTal.

>t pébodo EN 1SO 3405 1 amdotaén mpaypotonoleitol o atpoc@aipikn wicon. To deiypo
Oepuaiveron pEow KATOAANANG TOPOYNG KOl GTN GLVEYELD Ol ATUOT TOL GLUTLKVMVOVTOL KOl
oLAAEYOVTOL GE OYKOUETPIKO kVOAwvdpo. H Béppovon otapatd otav to detypa opyilet va
amoovvtifetor 1 va TupoAvETOL Kot 0gv amootdlel TAEOV. AV TO VITOAELUL EivOl OPKETO M
péBodog dev pumopet va epappootel. Eniong n pébodog avtr| pumopet va die&aybel yepoxivnta
OALGL KOU OE OVTOUATOTOMUEVO pnydvnuae Omov OAn mn dwdwacio ™G ondotaéng
TPOYLOTOTOlEITON pNyoviKa kot Aapfavetar KatevBeiov 1 koaumvAn orndotaéne. Ot émoteg
LETPNOELS TTpayLorToTo | Onkay, ftav pe ) xepokivnn péhodo.

Opyava Kot GLGKEVEG TOV YPTGLULOTO ONKOV

» Klaopatpog Atoctaéng

Yvokeun andotadng

[Mopoata and eeAdd Kot GIAKOVY

Oykopetpikog koAvopog 100 ml

Oepuodpetpo mov mpodaypdpel | néBodog (€mg 400 °C)
Bpaotpag vepov

YV YV VYV
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2ynua 4.1 Tunuata kot eCoptiuato TS CVOKEVHS OTOCTOLHS

AoVTpO ZOUTLKVOUOTOG
Kéoppa Aovtpov
Oepudpetpo Aovtpov
Ynrepyeihon Aovtpov
Kpovvoc Exkévoong Aovtpod
AVAOC ZopmukvoT
[Tpootatevtikd [epifAnua
[MapdBupo [oparkorovOnong
9a PvOotg Taong Pevpatog
9b. BoAtouetpo

N GaRWDE

9c. Evdewtikn Avyvio Agttovpyiog

10.
11.
12.
13.
14.
15.
16.

Onéc E&oepiopod

Khoopoatmpag Atdctaéng
OepudpeTpo aTpu®V ATOGTAYUATOC
Ymprypo PrAdokoc Xt Pdon g
[Matedppa Xnpitewc GAaokag
Xvvoeon elwong

HAextpun Avtiotaon Oépuavong

Agtypotog

17.
18.

PuvOotg ®éong Xmpiypoatog GAdckog
Koimowo [Mapoyng Pedpatog

19. Oyxopetpikdg KOAvopog ZvAioyng
AmooTdypatog
20. Kadhoppo
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[ewpapatikn Swodikocio

Apykd mopoockevalovior ta 100 ml deiypatog mov amartovvrar yioo v ondotoln oe
oykouetpikd kvAvdpo 100 ml. Zmn ocvvéyelo petayyiletar o delypo amnd ToV OYKOUETPIKO
KOAWVOPO GTOV KAOGUATNHPO OmOCTOENG HE TPOcOoYn MoTe vo. vdpEovy 6GO 1O JVVATOV
MyOtepeg amdAeleg KOTO TN peTdyylon amd 1o apyikd dsiyua tov 100 ml. Ztov awAd
ATOPPONG OTUMV TOV KAaopatnpa £xel NO1 TomobetnOel peAldg o omoiog Bo povooet v
EMOPN KAOGUHOTAPO, OTOV OLAO ONOPPONG HE TOV OCOANVO EG0YOYNG OTUOV  TOV
copmvukvotipo. To ev Adyo onueio TuAlyetal pe aAOLUIVOXOPTO Y10 ETTAEOV UOVOOT. XTNV
KOPLOT TOL KAAGUOTAPO TOTODETEITOL PEALOG UE TTPOGUPUOGUEVO DEPUOUETPO GTO KEVTPO
tov. To BepudpeTpo mov ypnoomodnke frav cHpevo pe ™ péBodo. Ltig mepiocdTeEpPES
LETPNOELS YPNOOTOMONKE TAACTIKOG PEAAOG O OmOl0g €ivol MO ATOTEAECUATIKOG GTNV
ATOPLYN OMWAEIDOV Oelypatog katd v ondotaln. To OepudueTpo TOV YPNCLUOTOUCOLE
etvat avtd Tov mpodwaypdeel N HEBodog e EvoeEn mg toug 400 °C pog kot ta tepiocdTEPa
vinleh yopw otovg 370 °C apyilovv va mupolvoviar evd 1M péylotn OBepuokpacio mov
napoatnpeitar va @tdvouv katd tv amoctaln eivor ot 400 PBoabpoi. Ilpocéyovpe T0
OepuoOpETPO VO PNV EQATMTETOL OTO TOUYMUOATO TOL KAOGHOTHPO O0TL emnpealetor M
mpaypoatiky Oeppokpacia tov atpdv. To dyog tov Beppopétpov pvbuiletor €161 doTE O
BoABog ToL va Ppioketor akpPdE 6TO0 oNUEID OV EEKIVA O GWAOS OTOPPONG OTUMDV TOL
Khaopatipa. IIpv torobetBel o Khaouatnpag otn cuokev amdcTaENG, Torodeteital otV
EMPAVELD, TOL BEPULAVTIKOV LEGOL 1) LOVOTIKY] TAAKO LLE EO1KT O Y10 OMOGTAEELS KOVGIL®V
otV epoyn tov vinleA. Le moAAd detypota avopévovtav péyares Oeprokpacies andotaing
omote BepudvOnke vepo e Tov Bpactipa yio vo xpnoomotnfel cov WYukTikO HEGO £TG1 MOTE
va amo@evyfel 10 mhyopo tov VIN{EL 0TOVG ALAOVS OTOPPONG TOL GLUTVKVAOTAPO. XTN
ocvvéyewn tomobeteital o aLAGS ATOPPONC GTOV GOANVO ATAY®YNG OEPIMV TOL GLUTLKVMOTNPA
MOOTE VoL EPOPUOGEL O PEALAS KO GTOOLOKA OVOYDOVETAL 1) BACT Y10t TOV KAAGLOTPO OCTE VOl
eQUPUOCEL Xe VT TO ONUEID AmOLTEITON TPOGOYN OGTE VO UV TPocdobel Tapamdve £viaom
oToV KAacpatipa yati tpokaieiton vkola Opodon Tov Aaipod Tov.

Epocov otabepornombel o kKhaopoatpac, tonobeteitol 0 oykopeTpikdg kOAdpog twv 100 mi
OTNV ATOPPOT] TOV GLUTLKVOTHPO Kot avoiyel 1 Oéppavon oote va Eexvnoel n andotaén. H
npmTn Oepproxpacio mov onueudveton givar to apywd onueio Bpacspot (IBP) kot cupPaiver
Otav TEGEL 1| TPATN GTOYOVO GTOV OYKOUETPIKO KOAvOpo. PuBuiletar n mapoyn Beppotntog
£tol hote va vdpyet pio wapoyr S Ml avd Aentd. No onueiwbei 011 6T1g GUVONKEG VIO TIg
omoieg de&dyetan 1 amwdGTOEN Ol ATHOL Kot TO VYPO TOL delypatog yop® omd 1o BepuoOUeTpo
dev PBpiokovror o Beppoduvapikny 1ooppomio pe amotéAecpuo 0 puOUdg andoTaENG vo Exet
onuovtikny enidpaocn ot Beppokpacieg mov AauPdvoope. Metd to IBP AapPdavovton
Oepuoxpaocieg ota €£1G TOGOOTA AVAKTNONG GTOV KOAWVOpPOL: 5 (mpoceyyiotikd), 10, 20, 30,
40, 50, 60, 65, 70, 80, 85, 90, 95. Metd 10 95 TO1C €KOTO diveTon TPOGOYN 0TO BEPUOUETPO
wote vo mapoatnpndel oe mowa Beppokpacio Bo otopatioel N ardctaEn kot Oa apyicet M
ntoon g Oeppoxpaciog. H Oegpuokpacio avtn onueidveror kot eivor 1o tehMkd onpeio
Bpacpov (FBP). Ot Beppokpacieg 6to 10% kot 610 90 ko 95% ypnoyromoobvton opkeTd
oLYVA avTi TOL apPYKoD Kot TeEAKkoD onpeiov Ppacpod ®g mo PEOAICTIKEG EVOEIEELS Yo TV
LETOTIKY TTNTIKOTNTO KOl TNV TTNTIKOTNTO OVPAG TOV Kovoipov. ApEcmg oA onpetmbet
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ka1 1 tedevtaio Oeppokpacio ofrvovpe TV Topoyn BEPLAVONG Kol APNVETOL O KAUGLLOTIPOG
VO KPLOOEL ZTOV OYKOUETPIKO KOAVOPO GNUEIDMVETAL TO TOGOGTO OV TEAIKA OOCTAYONKE
KOl GTNV GUVEYELN OTOPPITTOVLLE TO dElyOL GTO ATOPANTA.

Epdcov o khacpatipag Kpumoel, a@opeital amd TNV GLGKELY] amdcTaENG Le Tpocoyn. [
VO UETPNOOVUE TO VTOAEIUUO YPNOUUOMOLEITOL EVOG OYKOUETPIKOG KOAvdpog 10 ml o
tohovoMo. Tlpootifetar o610 VAOASUHO  YVOOTH TOCOTNTO TOAOVOAOL ®OOTE Vo
SLAVTOTOMGEL TO VTOAEIUO KOl OTN] CLUVEXELD TO AOELALETAL GTOV OYKOUETPIKO KOAVOPO
tov 10 ml. Ao ) dwpopd Bpicketal N TOGHTNTA TOL VITOAEIULOTOS.

4.2 TIokvotnTo KoL 1EMOES

Mo ™ pérpnon g mokvdtrag Kot Tov 1€MooV, ypnoonomdnke n cvokevry SVM 3000
Stabinger Viscometer tng Anton Paar pe tig pebddovg EN 1SO 12185 [29] kou ASTM D7042
(tvodbvaun g EN ISO 3104) [30]. Amd 1t ocvokevn AauPdvetor Gueco m T TG
TUKVOTNTOG TOL OElypotog Tov emtbupeitol o g/cm3 KOl TNV T TOV SLVOLKOV 1EMOOVS GE
mPa-s (cP) omv Oepuokpacio mov embvueitar. Emiong AauPaveror ko Evoelén yi to
KvnpoTkd Ehdec oe mm?/s (cSt) éupeoa pe Baon ty ekiomon v=n/p.

[Mepopatikny Awedikacio

Avotyovtag  cvokevn papudletal 6TV VILOdoYT oL TomobeTeiTal TO dely o TO COANVAKL
pe v mapoyn aépa mote va Peforwbel 0t 1 cvokevn elvan tedeimg kabapn amd TVKOV
VIOAEIpOTO. TTPONYOOUEVDV detypdTwv. Me cOpryya tov 5 ml AapPdvetor yopm ota 4 ml
delypotog  omola tomofeteitonr otnv €0k omn o ta detyparta. [TiECovtag ™ cdpryya, to
delypo mepvdel péco ot ovokeLN. XN ovvéyew pvOuiletonr M ocvokevr va AdPet
Beppoxpacio 15°C ko poAg otabeponomndei mpoyporonoledTon N HETpnon tov EDSoVE Kol
me mokvotntac. Avtiotoyo Aappdavetor m pétpnon kor ywo. toug 40 °C. Egdocov
oAOKANpBOLV o1 petpnoetls, kabapilovior T COANVAKIO EKYEOVTOS TOAOVOMO Kol OTY|
ovvéyeto pe ovpryya 10 ml pe aépa mepvovtag aépa, dote va kabapiotel 660 T0 duvatdv M
OLGKELN A0 VILOAEILHOTAL.

4.3 Ap1Ouog ketaviov

MéBodoc EN 16144 (Ioodvvaun g ASTM D7170-08)

Me ™) pébodo avtr petpdton kot vroAoyiletar o Tpokvmtov apldudg ketaviov (DCN) evog
kavoipov [31] [32]. Zmpiletor oty ékyvon kKavoipov og OdAapo kavong otafepod dykov
pe pudlopevo puBud £kyvong Kol OVCIUCTIKE HEG® KOTAAANA®V aicOnTpov peTpdtan 1
Kabvotépnon avaeieéng ID (Ignition Delay) tov kavasipov. O vroroyiopog tov DCN ond to
ID yivetan péom piag aming e&icmong mov Ba avagepbel mapakdtw. Xpnoiponoteitot yio Tov
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TPOGOIOPICHO TOV YOPOKTNPIOTIKOV avaeAEENS TV ocvuPatikdv vinled, tov vinleA
KOLGIH®OV oL TEPEYOLY PEATIOTIKG apOpov ketoviov Kabdg kot yo Helypato mTov
neptEyovv Provinlel 1 dAAa cvotatikd avapiEng yo viiled Koo,

Avaivtic Kavong FIT (Fuel Ignition Tester)

H pébodoc EN 16144 ypnoyomotel Evav antdHato avaALTIKO GOGTNILO LETPTONG TOL
TOPOVGIALETAL GTO EMOUEVO OLAYPOLLLLAL.

Pneumatic
Al

Supply
|

Sample
Vi v2 Raservoir
/ _0901 »-;Qa—m—

P2 i
|
|
i
L.
Fuel Pump
B \ :
M i
Air Supply
PO
v4 /
................. U AR
Safety Vaive
Exhaust ﬁ Fiter i Data Acquisition
v P S—— .‘...._....,;‘;’:,‘.._....._‘..« and Control

Zynpa 4.2 Zynuotikn mopovoioon twv tunudtwy kai twv eCaptnuatwy tov FIT uetpnti [33]

Wnolakd orjpata
V1: BaABida Aépa Evepyonoinong

AvaAoyikd orjpata
T1: AwBntripag Oeppokpaciag Aépa tou Oarduou
T2: AwOntipag Eowtepikol Toywpato¢ OQaAdupou
Kauvong

V2: BaABida Ae§apevng tou Agiypartog

V3: BoABida ZemAUpatog yia To YROAEwppa
Agiypatog

V4: BaABiSa Aépa OaAdpou

T3: AwoBntripag Oeppokpaaciag Eyxuopuevou Kavoipou

T4: AwOntipag Ospuokpaciag Wuktikol

NepBAnpartog Akpodpuciov Wekaouou

Tou

V5: BaABida Kavoagpiwv

E1l: PuBuiotng loxvog Oépuavong OaAdpou

N1: AwcOntripag Kivnong Akpoduaiou
Wekaouou

P2: Metpntig Mieong Aépa Evepyomoinong
Eyxuong

T5: Oeppokpacia EmavakukAopopouvtog WuktikoU
PO: AwoBntripag Ztatikng Micong @aAdpou

P1: AoBntripag Auvauikng Nieong OoAdpou
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Ta otoryeia tov FIT:

>

Odrapog kovone: Kviwdpiwkodc Odriapog dykov 0.60 It, pe eéwtepikd otoryeia
0épuavong, mpootatevTikd Beppottog Ko PaAfideg elcaymyng kot e€aym®yng mov
EVEPYOTOLOVLVTOL NAEKTPOVIKA. YTApyEL pia om) otnv pia dkpn tov BaAdpov yio v
EL0AYWOYN TOV OKPOPLGIOL YEKOGUOL KOl £vOL GAAO GVOlyHol TNV GAAN GKpN Yo TO
KOoaEPLo, Kot TOLG S18popouvs asOnThpes.

Ae&opeviy/Aoyeio kavoipov: Xopnrikotntag 100 ml

Yvommuo yekoopol kovoipov: Evepyomoigitor mvevpoTikdg £yoviog pio ovtAio
&yyouong, éva aKpoPHGLO YEKAGHOV KOl GLVOESEUEVT] TNV OeEQUEVT] KAVGILOV.
Yoompuo yoéng: Etvar éva kAelotd chotno WHENG OV ETOVOKVKAOPOPEL TO WYUKTIKO
Héco Kpotavtag otabepn v Oeppokpacio Tov akpo@vciov yekaospov. To cuoTnua
nepthapPavet Evo Bondntikd evorlidktn Beppotntog.

AweOntpeg pétpnong:

o Yrtatwkng mieong Bardupov (PO): Metpd v ototikn mwicon tov Bardpov mpv
Kot LETA KAOe KHKAOL Kavomng.

o Avvapikng mieong Baidpov (P1): Metpd v mieon tov Bordpov katd v
dupkela kbbe KOKAov Kavong. O awcOnmpog mieong €xel evoopoTOUEVO
awcOnmpa  Oeppokpaciog pe okomd vo Koataypdestor 1 Oeppokpacio
Aertovpylog.

e PuOuotg mieong aépa evepyomoinong (P2): Eivar évog Babupovounpévog
pLOG TG TiEoN G £YKATESTNUEVOG HETAED TNG TVELUOTIKNG TOPOYNG OEPOL KOl
TOV EVEPYOTOMTN EYYVONG TNG AVTALOG.

e FEowtepikol toryopotog Bardpov kavong (T2): 'Eva Oeppooctoryeio tomov K
pe mepifinuo  avoéeldwtov yoAvPa, tomobetnuévo oE p pOYUN NG
ECMTEPIKNG EMPAVELONS TOV BaAdpLOv.

o  O¢ppokpaciog agpa tov Borduov (T1): 'Eva OBeppooctoryeio tomov K pe
nepiPAnua avoeidmtov yaivpa Torobetnuévo 6to ecTEPKO TOV HaAdpLov.

o  Ogppokpaciog eyyvouevov kavcipov (T3): ‘Evag acOnmpag Oepprokpociog
tomov PT100 pe mepifinua amd avoleidmto ydivPa tomobetnuévog otnv
avTAio £yyuong KoaGipov.

e  Ogppokpaciog Yuktikov oto mepiPAnua akpoevciov yeacpov (T4): "Evag
awcOnmpoag tomov PT100 pe mepiPinuo and  avoleidwto  yaivfa,
TOmoBETNUEVOS KATA TN O1EAELGT] TOV YUKTIKOD TOL 0KPOPLGIOL.

e Kivwnong akpopuciov yekacpov (N1): 'Evag aioOnmpag kivnong mov pmopet
VO TPOGOPUOCTEL £T0L OCTE VO TOPEXEL TO KATOAANAO KeVO petald 1ng
EMPAVELNG aVOPOPEG Kot TOL TEAOLS TS BEAOVOS TOV AKPOPVGIOL YEKAGLOV.

e PvOuotg micong aépa yio tov BdAapo: Eivar évag puBuictig dvo otadiov
wavog va eAEYEet TV Tieom oty eAdy ot Tiun Tov 2.40 MPa.

e PuOuotg mvevpatikov aépa: Eivor éva puBuiotig dvo otadiov kavog va
eréyEel v migon oy eddytotn Tun tov 0.75 MPa.
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» YmoloyloTikn Hovdada eAéyyov, AmOKNom kot avaivon dedouévov Kot
Xvomuo  avagopds: ‘Eva cOotnuo eleyyduevo omd pikpoenelepyaotn,
OLUVOESEUEVO  GE  £€VOV  LTOAOYICTH] YL TNV E00Y®YN TOV cuvOnkov
Aertovpyiog. Ao T0 GUGTNUA AVTO EYOVLE TOV OVTOUATO EAEYYO TOV OVOAVTY
KOOGS KOl TOV AEITOVPYLOV TOV VTOGVOTNUATOV KaBMG Kol T GLAAOYN Kot
mv  enefepyosio. AoV TOV onuAtOV amd TNV aviAMoa  €yyvong, To
OeppooToryeio Kot To LOVOLETPA.

[Tpdtumeg cuvOnKeg Aettovpyiag

» H péon tun g otatikng mieong tov Boddpov (PO) yio tovg 25 kKoL
Kkavong npénet va gtvon 2.40+0.02 MPa.

» H 0gppoxpacio Tov agpa tov Oardapov (T1) Oa npénet va ivon 510+£50°C.

» H Oeppoxpacio tov eowtepikod  Ttoydpotog Ttov  OaAddpov  (T2)
napakorovdeitor kot eEAEYYETOL OO TOV VTOAOYIGTY] COUPOVO LE TIG OPYLKES
pLOUICELS TOV KOTAGKELAOTN.

» H Swpopd Oeppokpasciog T2max-T2min TOL KOTAypAPETOL OO TOV VTOAOYIOTN
Ba mpémel va givon pikpotepn omd 2.5 °C xatd ™ didpketa piog oeipdc 25
KOKA®V Kadomnc.

» H Ogppoxpaciog Tov eyyvduevou kavocipov (T3) Oa mpénel va eivan 35+2 °C.

» H Beppoxpacio yoéng tov mepPARHaToc To0v akpopuciov yekacspov (T4) Oa
npémel va etvan 30+0.5 °C. H T4 pobuiletar péoom kobopiopov g
Bepuokpaciog Tov Yyouktikov otn de&apevn tov (T5).

» Ilieon tov aépa evepyomoinong g Eyyvong P2=0.75+0.05 MPa.

» O ypovoc éyyvone (IP) Ba mpémer va  €xel péon tiun 5.00+£0.25 ms ce éva
KOKAO 25 «Kovocewv. AxoOpa, ywoo kabe wavon Egxopiotd Oo  mpémel
IP=5.00£1.00 ms. O\a ta IP kd0e kadong aAd Kot | TPOKVTTOVGA VEX LLEGT
TN, EAEYYETOL KOl KOTOYPAPETOL 0TOV LmoAoywotr. 'Etoy, av n tun tov
XPOVOL £yyvong EePevyel amd To OpPlaL TPOSLALYPAP®V, TPEMEL VO ETOVELDEL
pésm g puduong Bidag mov Ppickerar onv avtiia £yyvong

[Mewpapatikn Avodikacio

Apywcd tomobeteitar o Staxomng ot 0éon ON. H BodBida tov aépa tov Oaidpov mpémnet vo
avoyBel kan va puBuiotel n wieon oTig amapaitnTeg TIES PAom TPOSYPAP®VY. XTN CLUVEXELN
EVEPYOTOLEITOL O VTTOAOYIOTNG, TO GVGTNLO YOENG Kot 1) TveLHOTIKY opoyn aépa. TiBeton og
Aertovpyio n avtopatn dladikacio TPoBEPLAVONG XPNCLOTOIDOVTOS TIG KATAAANAES EVTOAES
10V VoAoyloTy. O avaAvtig gival £Toog Tpog ypnon aeov deaydel pio SOk TOLOTIKOV
eréyyov. H doxkiur mowdtntoag eAéyyov yivetor pe tov Kobopiopd g Kabvotépnong
avAPAEENG YL TO ENTAVIO Kot £vOL YVOOTO delypa.
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21 ovvéyela mpogtopnaletan Eva detypa TovAdyiotov 220 ml, amopokpHVETOL TO KOTAKL TOV
doyelov Kawoipov, yepiler to doyelo katl emavacepoayiletor 1o Koamdkl. Zefyaletor OA0 TO
delypo péom g aviiiog Eyyvong mélovtog 10 katdAAnAo kovumni. ‘Etot Eavayepilovpe 1o
doyeto kavoipov pe ta emBounto deiypa ko Eefydlovpe v avtiio £yyvong pe Ayo delypa
mélovtag yuo 3 S To apuodlo kovumi. 1N cvvéyela TpochETovpe Kot dALo deiypa oto doyelo
HEYPL M 6TAOUN VO TAGEL GTO AVATEPO CMLELO.

TiBeton oe Aettovpyia pion avtopatomopévn pétpnon g Kabvotépnong avaeAieéng
YPNOLOTOIDOVTAG TNV KATAAANAN €VTOAN OO TOV LTOAOYISTH. MeTd TIc dV0O TPO-£YYOCELS,
nopaKoAovdeital To av 0 Hécog 6pog ¢ kabvotépnong avapieéng eivat 5.00£0.25 ms kot ot
xpovol Eyyvong kopaivovar petald 4.0-6.0 ms. Av ypslaotel pvbuion g avtiiog Eyyvong
péocm ¢ Pidac g yuo va emtevyBodv ol amapaitnTeS TPOdSYPaPES, ETAVOAAUPAveETaL N
pétpnon g kabovotépnong avaereEng apov Eavayepicove 10 doyelo KAVGipov pe o 1010
delypa péypt to emBounto onueio.

210 TEAOG TNG OOKIUNG, TO AMOTEAECLO OMOONKEVETOL OVTOUATOC GTO GKANPO Oloko Ko
eupaviCetar ommv o006vn tov vmoloywot. H avagopd tov amoteréopatog mepEEL
TANpoeopies v kKaOe Evav amd tovg 25 KOKAOLG Kavomg cvpumeptiappavopévon tov 1D,
DCN, IP, xafdg kot kdmoteg amd T1c PoctKOTEPESG TAPAUETPOVS AEITOVPYING. LTO TEAOG TNG
avaeopds Tapovctdlovtal ot HEGES TIHES, Ol EAAYIGTES, Ol HEYIOTEG, Ol OLOUKVILAVGELS Kot Ol
ATOKMGELS Ao TIG TPOTVTES TYES TOV POCIKOTEPMV LETPNCEWV.

To amotédecpa tov ID mov gppaviCetar oty avaeopd g pétpnong tpokvmTel omd T0 PECO
o6po tov 25 xokhov kadonc. O DCN mov @aivetor oto T€h0G NG GEMOAG OVOPOPAS
vroloyiletat ypnoponotwvrag v e€icmon: DCN=171/1D

To vrdéielpupa tov Oeiypatog oto doyeio kowoipov amopokpdvetal mECOVTOS TO KOLT
EemAdpatog, £m¢ 0Tov To doyeio adeldoet. o v anevepyomoinon tov FIT yivetatl éheyyog
o0tL T0 doyelo Kavoipov elvar ddelo Kol mpémel vo kheicel n PaArPida mwopoyng tov aépa
BaAdpov. ‘Enetta ypnoiponoteitol 1 €VIOAN TOL VTOAOYIGTH] TOV AMEVEPYOTOLEL TOV AVOAVTY
Kavong (amoocvumieon tov BoAdpov KaHoNg Kot GRNCIUO TOV BEPLAVTIKMOY TOL GTOLEIWV).
Téhog amevepyomoteital 0 VTOAOYIGTNG, TO OVATPOPOIOTOVUEVO CVGTNUA YOENG, 1 TOLPOYN
TVELUATIKOV 0épa Ko Tomobeteitat o dtakdmtng tov FIT ot 0éon OFF. [33]

YrevOopiletonr mog kabe pétpnon mpoypatomo|dnke 600 QopES Kot Gav TEMKO amoTéELECLLA
Moednke o p€cog 6pog TV dVO LETPNCEMV.

Axpipera — Eravoinqyipotnro — Avomapoyoyloipotnro

Enavainyomra etvor n 610popd LETAED S1000YIKMOV OTOTEAEGUATOV TOL AAUPAVOVTOL OO
ToV 1010 YpNoT oTNV 1010 unyavn, vd otabepés cuvOnkeg Aettovpyiag, o TOVOUOLOTLTTO
delypota, o€ pakpompoheoun Pdomn kot vwd Kavovikn Kot 6mot Asttovpyio g pebosov. I'a
tov avoaAvtn FIT n eravainyomra eivon 1/20, oniadn n tepintmon va givor n dtopopd
HeTAED S0 IKMV OMOTEAEGUATOV EKTOC TOV TIL®V ToL Tivaka 4.1 glvar pia eopd 611G
glkoot.
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H avorapayoyioipomta, onAadn 1 otoeopd LeTaED 000 avVEEAPTNTOV ATOTEAECUATMOV TOV
Aopavovtot amd TavopoloTuTo delypa, Vo eravalaupavopeveg cuvOnKeg, o
paxpompOfeoun Paon kot vITO KAVOVIKT Kot 6moTn Asttovpyia e nebddov eivan 1/20. Apa
N mBavotTTa TG S10POPAg 0V0 amOTELEGUAT®V VO AAPEL TN EKTOG TV OpimV TOL Tivaka
4.1 givon pio popd otic 20.

Mivaxog 4.1: EroavoAnyipomnta kot avaropoyoylotuoétyta yuo tov FIT

ID (ms) DCN
Enavonydmra (r) 0,023*ID 0,072*DCN?’
Avanapayoyioipotnto (R) 0,082*ID 0,262*DCN"’

4.4 Iarotntes woypiig pong

Ynpueio Oorowong

To onueio 66Awong (Cloud Point) eivor n Bepuokpacio otnv omoio to kavcyo Ppicketon
OTNV apYN CYNUOTIGUOV TAPUPVIKGOV KpuoTtdAlwv. [Ipocdiopiletoar soppmva pe ) péBodo
ASTM D2500 [34] xar EN 23015 [35]. To amoteréopata mov divovior BéPato mépa and
petopévng axpifetag dev napkovV Yo TOV YOPOKTNPIGUO TOL KOVGIHOV Lo Kot TO KOOGLO
UTopel Vo pEEL KOO KOIL LLE TOV GYNUATIGLO TOV TPMOTM®V KPLGTAAA®Y Topapivig.

[ewpapatikn Awodikaciao.

Apywad tifeton oe Asrtovpyion 10 yuyeio tomoBetdvtog to omnv mpila. AmO 1O Yuyeio
xpNoomomOnKav Hdvo ot d0o TPATES LIOOOYES €K TV omoimv M pia mapeiye Beppokpacio
yoéng -17 °C evd m devtepn -34°C. E@dcov 10 Wuyeio QTAGEL GTIC OvOypOPOUEVEG
Oepuokpacieg, 10Te Umopovv va Eekvioovv ot petprioelc. To delypo apov dmOnOet,
tomofeTeitanl g €01KO TOTNPL PUEXPL TNV AVAYPOAPOUEVT] XOpayT. ZTn cvvéyew tomobeteitan
OepuodpeTpo, 10 omoio Mrav cvuemvo pe tn pébodo, pe ™ Pondeta TAacTIKOD PEALOD GTNV
Kopuen tov motnprov. To Vyog tov Beppopérpov puuileton €161 ®ote 0 PoAPOG TOL Vo
Bpioketon opokd epPanticpévog oto dstypa. Katomy to motpt tonobeteiton oty mpdTN
vrodoyn tov yuyeiov. To delypa eAéyyetor ava 5 Aemtd péypic 6tov va mapatnpndel B06Amon
010 delypa, dnAadn 1o onueio mov €xel dnovpyndel 0 TPMTOG KPLGTAALOGC. AV TUYOV €xEL
Eemepootel To Opro twv -17 °C 1o motipt pe 1o deiypa tomobeteitan otn devtepn vodoyn
K.0.K.
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Ynpueio Porg

To onueio pong eivar n younAdtepn Bepprokpacio Katd tnv omoio T0 KoaOoHo dHvatol vo
péet. Tlpooodlopileton pe ™ pébodo EN 23015 wor v ASTM 2500. H ovykekpipévn
w10MTo Toilel onUAVTIKO pOAO GTO KOOGILO TOL TPETEL VO YPNGLULOTOI0VVTOL GE YOUNAES
Oepuoxpacies. Xovnbwg Yo v emA0YEG TOV KOwoipmy og yaunAég Beprokpociec ibioton
vo emAéyovior kavowo pe onueio pong 10 Pabuodc kedlsiov kdtw oand tn Oeppoxpacia
nepPaALovVTOG.

[ewpapatikni Avodikaocio.

To delypo apov dmOndei, tomobeteitan oe €101KO TOTAPL UEXPL TNV AVAYPOUPOLEVT] YOPAYY.
21 ovvéyela tomobeteiton BepuodpETpO, TO 0MOi0 NTOV GOUPM®VO pE TN HEB0dO, pe ™ Ponbeta
TAOGTIKOD PEALOD GTNV KOPLEY| TOV ToTnplov. To vyog Tov Bepuopétpov pubuiletar £tot
®ote 0 PoABOG TOov Vo BpiokeTal oplaKd Alyo o TAvV® amd ToV KAT® Tov Totnplov. Koatdmy
10 TTOTNPL TomobeTEITAL GTNV TP®OTN VIOJOYY ToL Yuyeiov. To detypo edéyyetor ava 5 Aemtd
HEYPLIG OTOL UE KIVNOT TOV TOTNPLOV VO PNV LIAPYEL KOULE por| TOv delypatog. Av vrdpyet
€0TO Ko M Topopukp] pon N dadikacio tpénet va cuveytotel. Otav 1o detypa Exel maydoet
OAOKANPOTIKA TOTE KOTAYPAPETAL 1] OEpLoKpasia.

Kot ot0 onueio pong aArd kot oto onueio BOAmong, HETO TNV TPAYHATOTOINOT TNG
pétpnong, aenvetar 1o Ostypo vo emavéABel oe Oeppokpacio dopatiov, apapeitol to
Bepuopetpo K kabapiletor Kot 61N cLVEKELD EEMAEVETOL TO TOTHPL OO TO OElyLLOL.

Ynueio Anéppaéng Poypov ¢irktpov (CFPP)

To CFPP (Cloud Filter Plugging Point), givat 1 yapniotepn Oepuokpacio katd tmv omoio évol
Kovoo pmopel vo 0EABel pHéG® TLTOTOMUEVOL QIATPOVL VO GCULYKEKPLUEVEG GLVONKES
yoéng. To CFPP givon apketd axpiféc wor amotelel mOAD ONUOVTIKY TOPAUETPO
YOPOKTNPIGLOV TOL KOVGIHOV OGOV apopd T wuypés 1010t Ttég Tov. To CFPP petpndnke pe
™ nébodo EN 116 [36].

Hewpopatikn dwodikacio

Apywcd tomobeteitor oto €101kd motnpt tov CFPP v mocdtta mov evdsikvutar amd v
e101kn yapayn (yopo ota 60 ml). TomobetdvTog 10 BepUOUETPO, TO OTTOI0 EIVOL GOUPOVO pE
™ péBodo, pvbuiletar n ovokevr tov CFPP mote va ekkiviost 1 dwadikacio. To deiyua
Eexvd v yoyetal vId GLUYKEKPIUEVEG GLVONKEC Kol G€ SOTNUATO TOV €vOg Pabuod
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KEAGIOV, aVOPPOPATOUL HEGH GE GLPOVL LITO EAEYYOUEVO KEVO SLOUUEGOV EVOC TUTOTOIUEVOL
eiAtpov cvpudtivov mAgypatoc. H dwadikacio emavarapfdavetal kabmhg 1o dstypa ocvveyilet
va yoyeton yoo kabe €va Pabud kedlcsiov younidtepo amd v mpoOdT Oepuoxpacio
avappoenonc. H pérpnon ocvveyiletar péypt 10 mocd TV KPUGTIAA®V KEPLOV TOL £XOVV
Eexmplotel amd to piypa, vo givol EToPKES Yo VO CTOUATHOEL 1] Vo EMPPadOVEL TN pon €161
®GTE 0 XPOVOC TTOL YPeLdleToL Yo va YEUGEL TO G1pOVL va Eemepvd Ta 60 devtepdrenta 1| TO
KOOGIHO voo unv €xel emavérfel telelowg 610 dOKIHAOTIKO doyeio mpwv 1 Beppokpocio Tov
EVATOUEIVOVTOG KOVGIUOV OTO OOKIHOOTIKO doyelo vo éxel ehottmbel xotd éva Pabud
KeAGIOV.

4.5 IleprekTIKOTNTO GE UPOUOATIKA

O mPoodI0PIGUAG TNE TEPLEKTIKOTNTOG O OpmUATIKG £yve pe ) uébodo EN 12196 [37]

Avto 10 Evponaixd IIpdtumo kaBopiler pio péBodo dokyung yo. tov Tpocdlopicrd Tng
TEPLEKTIKOTNTAG OE  HOVO-OPOUATIKOVS,  Ol-O0POUOTIKOVS Kol TPl +  -0pOUOTIKOVG
vopoyovavlpakeg oto vinleA «kivnong oekavouyo To omoiol umopel va  mEPLEXOLV
nebvreotépeg Mmapwv o&éwv (FAME) émg 5% (V / V) kot amootaypdtov tetpehoiov e
nepoyn Ppacpov amd 150 °C éwg 400 °C. H meplekTikOTNTO TOAVKVKAIK®OV OPOUATIKOV
vdpoyovavlpdakwv vmoloyiletoar omd 10 GOpOIGHA TOV SL-OPOUATIKOV Kol TOV TP+
OPOUATIKOV VOPOYOVOVOPAK®V KOl 1| GUVOMKI TEPEKTIKOTNTO GE CPOUATIKES EVAOCELS
vroAoyileton omd 10 dOpoIcHa OOV TOV ETUEPOVS APOUATIKAOV LIPOYOVAVOPAK®V.

Evdoeig mov mepiéyovv Oeio, alwto kot 0&uyodvo pmopel va ennpedcovy Tov Tposdlopicud,
To. povo-aAkévia. dgv emmpedlovv, oAAd Ta cvlevypéva O1-OAKEVIOL Kol TOAVOAKEVIA, €0V
VILAPYOVV, UTOPOVV VO ETNPEAGOVY KO AVTA TOV TPOGOLOPIGLO.

Hewpapatikny Awwdikaocio

Muw yvoot) palo tov delypatog apotdvetol pe entdvio kot £vo odAvpa otabepov dyKov
aVTOV YYEETAL GE EVOV VYPO YPOUOTOYPAPO VYNANG amOO0ONG EPOSIOGUEVO LE L0 TOMKT
oTAN. Avt 1 OTAAN €YEl UIKPN GLVAQEWD HE WU OPOUATIKOVS LOPOYOVAVOPAKES, EVD
enpaviCel o 1oxvpn  EKAEKTIKOTNTA YL TOVS OPOUOTIKOVS VIpOyovavOpakes. Zov
OTOTEAEGLOL OVTHG TNG EMAEKTIKOTNTOG, Ol OAP®UOTIKOL VOpOYoVAVOpaKkes daywpilovtar amd
TOVG UN-OPOUOTIKOVG LOPOoyovavOpakes o€ dwokpitég {OVES, GOUE®VO PE TN OO TOV
SOKTUAMOV TOVG, ONANOY| GE LOVOLPMUATIKES, SIOPOUOUTIKES KO TPLH-0POUATIKEG EVAGELC.

H otAn cuvdéetan pe €vav aviyveutig deiktn d1dbAaong mov aviyveDel T0 GUCTOUTIKG TOV
ekAovovion amd tn otAn. To mAektpovikd onua omd TOV avixvevuTty, ToapakoAovbeital
ovveyms and évav enelepyaotn dedopévov. Ta TAdTn ToV onUdTeOV ard TO TIG UPOUATIKES
EVOOES OTO Oelypo ovykpivovtar pe ekeivo mov  AapPdavovtalr omd to TPOTLTA
Babuovounong, mpokeévoy vo LIOAOYIoTEL TO KAAoHO HALOG TOV  HOVOUP®UATIK®YV,
SPOUATIKAOV KOl TPIH-OPOUATIKOV EVOCEMV.
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Axpipewa - Avarapayoyroipotyro — Exavainyipétra

MMivakag 4.2: TTivakog emovoAnyiuoTNTOS Kol OVOTOPAYOYICIUOTNTOG Y10 TNV LETPNON
apopotikov pe ™ pébodo EN 12196

Movoopouotikd 6-30 0,032 X-0,161 0,144 X - 0,344
Awpopotikd 1-10 0,151 X - 0,036 0,363 X - 0,087
Tprr-apopotikd 0-2 0,092 X + 0,098 0,442 X + 0,471
Holwrvrhika 1-12 0,074 X + 0,186 0,185 X + 0,465
APOUOTUCE
2HVOLO OPOUOTIKMV 7-42 0,040 X - 0,070 0,172 X -1,094
Inueioon: X etvot 10 PEGO dVO ATOTELECUATMOV TOV GLYKPIVOVTOL

H i kot yio v ovomopayoyiottdtto oAl Kot yio v exavoinyiuotnta eivar 1/20.
Anhodn M mepinttoon vo gival 1 Sopopd PETOED SLOOOYIKMV ATOTEAECUATOV EKTOC TMOV
TIH®V ToL Tivaka 4.2 givon pio popd oTig €ikoot.
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Kepararo 5 — Enelepyaciao IHerpopatikod pépovg

Ymv emefepyacio TOV TEPAUATIKOV HEPOVLS, O0ONKE £UEOON OTO OMOTEAECUOTO TMOV
HEWYUAT®V OTIC KOUTOAES OmMOGTOENGS, OTOV GUCYETICUO T®V KPICIU®V 1O10THTOV OV
EMALYOMKAY Y10 TO KOOOLUO TOL UeTpnOnkay Kot TEAOG oTov €AeyX0 SLUPATOTNTOC TMV
Kowoipwv mov petpndnkav pe to tpdtuvmo EN 590.

5.1 llpoTeg VAeg

Q¢ koo BAoNS Yo TIG LETPNOELS TOL aKoAoVON oY, ypMoipnonomdnkay 8 kawcipa Bdong.
Tpia kavowa and ta EAIIE Elevsivag ek tov omoimv 1o éva ftav knpolivn, 2 kavoiua amd
100 EATIE Aompomupyov, 2 kovoa and t Motor Oil kabog kot o HVO and ) Neste Oil
ot Owiavoio.

e HVO: Ilpoidov vdpoyovokatepyooiag utikov glaiov (Hydrotreated vegetable oil)
amd 1t povada vopoyovoemeEepyaciog g Neste Oil ot dwiavdia. To HVO
napdyetal amd vOPoyovoemeEepyacio GLTIKOV eAainV Kol (OK®OV MTOV. Q¢ TpOT
0N ypnowonoleitor Ommg kol oty mopaymyn tov FAME, éhawa amd omdpovg
EAALOKPAUPTG, GOY10G KAODS Kot QOVIKEALO.

e HT S100: Gasoil ar6 ™ Movado  Ydpoyovokatepyociog Gasoil (Hydrotreater,
70 bar) EATIE E)levoiva. Aéyeton g tpo@odoacio gasoil atpoceaipikic andotaéng ki
erappv gasoil (light coker gasoil LKGO) and ™ povada sEavOpakmonc (Flexicoker).

e HC S101: Gasoil an6 ™ Movada Ydpoyovomvpoéivong (Hydrocracker, 175 bar)
EATIE Elevoiva. Aéyeton  ®g tpogodocio  gasoil amdotaéng vmd  kevo
(vacuum gasoil VGO) «at Bopv gasoil (heavy coker gasoil HKGO) amd t povéada
eEavOpakmong (Flexicoker).

e HC S103: Knpolivn amdé ™ Movada Ydpoyovomvpdivong (Hydrocracker, 175 bar)
EATIE  Elevoiva. Aéyetar ¢  tpogodocia gasoil amdotaéne vrnd  Kevod
(vacuum gasoil VGO) «at Bopv gasoil (heavy coker gasoil HKGO) amd t povéda
eEavOpakmong (Flexicoker).
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U4000: Gasoil a6 ™ Movada Hmiag Ydpoyovomvporvong (Mild Hydrocracker,
120 bar) EAIIE Aonpdémvpyoc. Aéyeton o¢ tpopodooia gasoil ardctaéng vid kevod
(vacuum gasoil VGO) pe otdyo v amobeimon Tov yia vo. Tpo@odoTHoEL T HovAada
KkataAvtikng mupoivong FCC tov Acmpomvpyov. Katd v enelepyacio yivetar kot
Nmo TpoAveN 1oL ToPAyEL gasoil.

U3400: Gasoil a6 ) Movada Ydpoyovokatepyaciog Gasoil  (Hydrotreater, 40
bar) EATIE Aconpomupyog. Aéyetar og tpo@odoaia gasoil atpoceaipikng amdctaéng.

U1500: Gasoil a6 ™  Movadoa  Ydpoyovokatepyooiag Gasoil (Hydrotreater,
40 bar) Motor Oil. Aéyeton [0 TPOPOdOGia gasoil atpooeoipikng
amootaéng, light Cycle Oil  (LCO) oand t povade FCC ko gasoil and  povéda
1Ewdolvong (visbreaker gasoil VBGO).

T779: AeEopevn amnobeiopévov gasoil amd 1o dwlothpro g Motor Oil. Aéyeton
poiov amd ™ Movdada vdpoyovokatepyaciog gasoil vyning mieong (70 bar) mov
déxeTon g TpoPodoaio gasoil atpuooeaipikng andoTaéng.

5.2 lIpoeTowpocio perynatTmy

Ta duweopa petypota mov ypnoipomombnkay, erolpdotnkay pe okomd vo, peketndovv
TEGGEPLS OLOLPOPETIKOL TOUELG.

1.

[Mog kot av enmpedlovtor ot 1W10tTEG ToL VINCEA (apBUOg KETAVIOL, TTNTIKOTNTA,
OPOUATIKA, TUKVOTNTA) LETOED TOVG.

[log ocvumeprpépovtal ot koumdAeg amodcTaéng oe petypoto 000 KOLGIU®V ©E
OLPOPETIKA TOGOCTE AVAUEIENS

[Mog cvureprpépetar kot emdpd to HVO oe pelypata pe ovpPoticd vinled oe
Sapopa TOGOGTA AVOAOYiaG.

Na @tioytodv pelypato YounAov TpodlaypoPdV Kol 6T GLVEXELWD Vo avouyBodv pe
HVO mote to teMK0 Kavoipo va minpot tig tpodtaypapés EN 590.

[Ma 1o A0yo avtd etopdotnkay kot petpnnkav 18 dtapopetikd detypato mov mapatifevtol
TOPUKATO.

HTS100 - HCS101 (50%-50%0)

To petypo avtd gtoypndotnke pe okomd vo peretndel n copmepipopd avdipeitng dvo
KOVGIU®V LE S1apopeTikn dtadikacio tapaymyns. Emxiong 1o kavowo HCS101 sivat
oplokd ekTOG TPOSYPAP®OV OGOV QPOPA TNV TPOJYPOPT Yo, TNV TTNTIKOTNTO
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ovpdg tov EN 590 (90% «.o. andotaypa <360 °C) ondte avauiydnke pe to HTS100
(MOTE TO TEMKO KOVGUO VoL VOl EVTOC TPOIAYPAPDV.

HCS101 — HCS103 (90%-10%, 80%-20%)

H mposgtoyocio avtdv tov perypdtov £yive pe okond va peketndel n copmeprpopd
™G KOUTOANG amOoTOENG O HElypoTa €vOg Kovoipov pe vyniég Oepuoxpacieg
andotatng 6mmwg 1o HCS101 pe v knpolivn mov €xel coQmOS S0POPETIKY LOPON
KOUTOANG amdoTadng Le TOAD pikpOTepEG Bepokpaciec Kol iKpOTEPT KAIOT.

U4000-HVO (50%-50%, 75%-25%)

Ta petypota avtd etotpdomroy pe okond va peremdet n coumepipopd tov HVO e
petypa pe éva kavotipo opketd Popv, pe moAd peyaieg Oeppokpacieg amdotalng Kot
HEYAAN TEPLEKTIKOTNTA GE Oapopatikd, omtmg to U4000, dote va @avel 10 TdG
emnpedlet Kot o€ T fadpo.

HTS100 - HCS103 (70%-30% - A, 60%-40% - B)

Ta pelypato ovtd eroipdotnkov pe okomd vo @TuoTEl Vo KOOGLUO HE YOUNAO
apOud ketaviov, €& ov kot M mwpocsHkn kmpolivng, 10 omoio ot cvvExelr Oa
avapydet pe HVO 1o omoio Oa Pertiddoetl Tov aptBpd ketaviov Kot T0 TEAMKO KOVGLLO
va TAnpot Tig mpodtaypapég Tov ENS90. Ao dm kot 610 €€ng e A Bo cvuPorileton
10 peiypa HTS100-HCS103(70-30) kot pe B 1o peiypa HTS100-HCS103(60-40).

A-HVO (95%-5%, 90%-10%, 85%-15%, 80%-20%), B-HVO (80%-20%0)

Ta petypato avtd etopdotnkay pe okomod va peret et n tpocsdnin tov HVO ot éva
KaOGIHo pe younAd opBud ketaviov kabmg kol mowo eivar 10 PEYIOTO TOGOGTO
npocOnkng HVO maote to xadoyo va givar vidg mpodwoypapav EN 590.

U4000 — HCS103 (90%-10%, 80%-20%, 70%-30%)

Ta petypota avtd gtopdomkay pe okond pe peretnel n wpooOnkm knpolivng oe
éva moAd Papv Kavoio ommg to U4000 kot to kotd méco emnpedlet n avénon tov
TOGOGTOV TNG G€ AVTO TO TEMKO KOOSO TOV TPOKVTTEL.

U1500 — HCS103 (85%-15% - C, 80%-20% - D)

O oxomdg TG TPOETOAGIOG AVTAOV TOV UEIYUAT®V NTAV VO PTIOYTEL £va KAOGIUO pE
xapmAo apfud ketaviov, pag kot to U1500 Bpiokeron kdtm and 1o dplo mov Bétet 1o
EN 590 yw tov apBud xetaviov, to omoio otn cuvéyeta Ba avapydet pe HVO mote

va Pertimbel o aplBuog ketaviov. Amd dw kot oto €€ng e C Ba cvpPoriletan to
ueiypa U1500-HCS103(85-15) kat pe D 1o peiypa U1500-HCS103(80-20).

C — HVO (80%-20%)

To petypo ovtd etolpndotnke dote va etiaytel Eva kowoipo mov Oa mepiéyxer HVO oe
onuavtikn TosotnTa Kot 0o Ppicketar evtdg mpodiaypaedv Tov EN 590.
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5.3 Kapmoieg Andéotalng

210 TOPaKAT® OlorypapLLaTe TopoLGLAlovTal Ol KOUTOAES amOSTAENG OADV TV OEYLATOV
KaOdg kot dtaypappata dcte va mapatnpndel mmg emnpedloviot OTaV AVapEYVOOVTAL GE
dpopes avoroyieg petalld TV Kovcitmy.
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Awaypoppa 5.1 Kourovleg arooralns kavoinwv faons

¥10 dudypappa 5.1 mwapovsialovtar ot KAUTOAEG amOcTOENG OAMV TV Kavsipwy Pdong mov
xpnoonomdnkav otig petpnoels. Ta mepiocdtepa KaHGULO EXOVV TNV KAACGIKT GIYLOEWON
HOpON KOUTOANG omdoTalng mov mapatnpeitor ota vinled kavoa. E&aipeon amoteiel 1
KOUTOAN amoctaing g knpolivng kabag kot tov HVO. Xmyv mepintwon g knpolivng
mopoaTnpeitol 6Tt 1 KApmOAn etvon pio oyeddv evubeia ypopuun He apkeTd ukpotepn kKAion and
to. vmohowo vinled. Avtd vmodewvoel Ot 1 Knpolivn mépa amd TO OTL TEPLEYEL
vopoyovavlpakeg pe younidtepo poplokd Papog omd avtdv Tov VINLEA, mEPLEYEL KLPImG
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EVAOCELS LE HopLakd Bapmn pikpotepov gvpovg and T vinled. Emiong n knpolivn €xet apketd
xopnAotepeg Beprokpacies amooctoing and to vinleh oG Kol TEPLEYEL OPMOUATIKOVG
vdpoyovavOpakeg oe oYeOOV UNdeVIKO Padud.

Meydho evorapépov mapatnpeitar oty KoumoAn aroctaing tov HVO. Metd to 25% tov
amooTalOUEVOV OYKOV 1 KOUTOAN AmOCTAENS OmOKTA Lopen vbeiog oyedov TapdAnin pe
tov d&ova X péxpt mepimov 10 95%. To HVO eivar kupiog mapagivikd Koavoipo mov on’ 0Tt
Qoaivetol TepLEYEL TOAAOVG VOPOYOVAVOPAKES e TTOAD KOVTIVO HETAED TOVS Hoplakd Bapog.

Amd ta kavoa Baong mov petprinkav, tpio eitvor ektog TV Tpodiaypapmv tov EN 590. Ta
kavoo U4000, HC101 xor 3400 dev 1Kovomolovv TV TPodtoypop| Yo TV TTNTIKOTHTO
ovpag, ONAadN ™V Tpodiaypapr] otnv onoia T0 95% omootaypatoc Ba mpénet va Pploketon
Kkdtw and Tovg 360 °C. Ewiwkd to U4000 vrepPaivel katd modd v tpodiaypoen pe to 95%
va Bpioketar otovg 395 °C.
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——HTS100 ——HC 5101 HTS100-HCS101(50-50)

Awaypopua 5.2 Kounvles anooralne uetyudzwv HT, HC ywpic knpolivy

10 dudypappoa 5.2 mapovoidlovor ta kavowe HTS100, HCS101 kabdg kot to peiypa tov
dvo og 50% avaroyia 10 Kabéva. Oa propovoe va emwbel g N KAPTOAN ATOCTAENS TOV
petypatog etvatl Kkovid 6To HEGO OPO TOV KOUTLA®V amdcTaéng TV 000 Kovcipmy Bdoemd
Tov ypnoomoonikay. Movn dtaeopd amotelel 1 TTNTIKOTNTA OVPAC, OTOL PAIVETAL TWG TO
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uetypo £xer ™ poper) tov HC S101 o ehappag yapmidtepn Oeppokpacio. Daivetor Tavtmg
TOG T0 petypa Ppioketon oplokd eviog mpodiaypoedv (360 °C) tov EN590 yo v
TINTIKOTNTA OVPAGS.
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% OYKOG avVAKTNONG
e KHPOZINH(HC S103) e HC S101
== HCS101-HC103(90-10) e H(CS101-HCS103(80-20)

Awaypoppa 5.3 Kourvies oawooralng ueryucrwv HT, HC ue knpolivy

¥t0 odypappa 5.3 mopovctdlovtol CLYKPITIKA 01 KOUTOAES amooTaéNg TG knpolivng, tov
HCSI101 ko dvo peta&d touvg perypdtov og avoroyieg 20-80 kot 10-90 «.o.. [Tapatnpeiton
6Tt n mpoosbnkn knpolivng oto HCS101 emmpedler oe onuoviikd Pabud ) HETOTIKA
TINTIKOTNTO evd emnpedlel o undevikd Pabud v mnrikdtra ovpds. Ta peiypotoa sivol
QKOO EKTOG TPOILAYPAPDY OGOV QPOPE TV TTNTIKOTNTO OVPAGS.
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——— KHPOZINH(HC $103)
e HT(S100)-HCS103(70-30)-(A)
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% OYKOG aVAKTNONG
e HTS100
e HT(S100)-HCS103(60-40)-(B)

Awaypoppa 5.4 Kourovies orooralng pueryuorwv HT, HC ywpis knpolivy (yia uetyuorta pe

HVO)

Y10 SGypappa 5.4 mapovostdlovior o KOOGULO TOV YPNOLLoTomOnKay Kupimg yio tnv
petémeito avapelén tovg pe HVO. Knpolivn mpooténke oto HTS100 dote 10 TEMKO
KOOGHO Vo tvan yaunAotepov apiBuov ketaviov. Kot 6g avtv v mepintoon n knpolivn
emnpedlel HOVO TNV HETOMIKY] TINTIKOTNTO G€ HeYAAo Pabud kot eAdyoTa TNV TTNTIKOTNTA

ovpac.
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= HT(S100)-HCS103(70-30)-(A) e H\/ O
e HV/O-A(20-80) e HVO-A(10-90)
e HV/O-A(5-95) = HVO_A(15-85)

Awaypopna 5.5 Kourvieg arooralng peryuorwv HT, HC ue HVO

Y10 duypoppo 5.5 mopovcidlovral ot KOUTOAEG omdoTaEng TOv pelypotog A mov
etolpndotnke pe 10 HVO. Onwg gaivetar, maporlo mov 10 HVO éxet moAd S1apopeTikn
KOUTOAN amooTaéng amd To KOUCHO HE TO omoio avapeiydnke, emmpéace eAdyloto Tig
KOUTOAEG amoOoTaEng TV peta&d toug petypdtov. To copmépaco avtd TPoKHTTTEL Kol Ao
0. poavapepBévia oto kepdroo 4.2, omov HVO 30% oavapeiybnke pe xodoo
npodaypaedv EN 590 kot emnpéace og oyetikd pikpo Babud v kopmdin ondotaéng.
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% OYKOG aLVAKTNONG
= KHPOZINH(HC S103) u4000
== J4000-HCS103(80-20) = J4000-HCS103(90-10)
= J4000_HCS103(70-30)

Awaypoppa 5.6 Kouroleg arooralng ueryudrwv ue U4000

Onwg eaiveton ot0 dtdypappo 5.6, mapoatnpeitor 6Tt TG pe v mpocHnkn knpolivng
emnpedletal 1 LETOTIKN TINTIKOTNTO G TOAD PEYOAO Babud oALE 1 TINTIKOTNTO OVPAS M
omoia amoteAel kot TpoOPAnua yio to U4000 dev emnpedleton kaborov. Evdwapépov BéPara
TapovGtilel To Yeyovog OtL evd 1 knpolivn amootaletl péxpt toug 230 °C, ota pelypata pe 1o
U4000 mapatnpeitar 0Tt puéypt ko Tovg 340 °C éyovpe aodntd peiopéveg Beppokpacieg ota
aVTIOTOT(O TOGOGTA OVAKTNONG.
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e |J4 000 e HYQ e HVO-U4000 (25-75) === HV0-U4000 (50-50)

Awaypoppa 5.7 Kourvies oaxooralng peryuarwv U4000 ue HVO

Yy avapeén HVO pe to U4000, 6mwg eaivetar oto dtdypoppa 5.7, dev enpedotnKoy o€
peydro Bobud M HETOTIKN TTNTIKOTNTA Kot 1) TTNTIKOTNTA 0vpas. H onuavtikny emppor| Tov
HVO mnopatnpeitoan otig Beppokpacieg avaxtmong ond to 50% péypt kow to 80%. Xe
avtiBeon pe v knpolivn duwg, to HVO @aivetar va emmpéace eldylota mepliocdTePo TV
nTkodTTo 0Vpdg Tov U4000 mov Bpioketan apketd tpodiaypapmv tov EN 590 écov apopd
mv Beppokpacio avixtmong oto 95%. Aev pumopel PePaing va eaybel kbmoo acaréc
ooumépaoa Koot ot avoroyieg mov emMAEXONKAY GTIC VO TEPMTMGEIS NTAV SLOPOPETIKEC.
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= E=0A021500 e H\/ O = 1500-HCS103(80-20)-c
e 1500-HCS103(85-15)-d === c-HVO(80-20) e KHPOZINH(HC S103)

Awaypoppa 5.8 Kourvleg anooralns ueryudrwv ue U1500

Onwg gaivetar oto didypappa 5.8, mapatnpeitan 6Tt pe v tpocdnkm tov HVO o10 peiypa
C avéfnkov pev ot Oepuokpaciec TMV EVOIGUEC®OV OTOCTAYUAT®OV OAAG 1) UETOMIKY|
TTNTIKOTNTO KO 1] TTNTIKOTNTO OVPAC TAPEPEVAY 1O1EC.
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5.4 YvoyeTiopol 1010t TOV

O1 cvoyetiopol mov e€etdotnray gival ot e&ng:

o TIvkvétra — ApBudc ketaviov

o Apopotikdotnta — AptOpuoc ketaviov
e  Apopoatikotnro — [Tukvotnta

o [Tlvkvotta — [ItnTikdtTa

e [Imrikdétnto — Ap1Ouog ketaviov

e  Apopoatikdtnta — [Itnrikdnra

O okomdg ywo tov omoio emA&yOnke vo €EETAOTEL O GULOYETICUOG TOV GLYKEKPUEVEOV
womtov gival yoo vo €EETOCTOVV TOL amoteAécpate Tov Aapupdvoviar amd €va €0pog
Kovoipov pe peydhes anokAioslg otig 1010t1ég T0v¢. Emiong egetdleton to katd ndcso ta
amoteAéopato Tov Ppébnkav, elvar couemva pe T Bempio Kot TIg S16popeg EPEVVEC TTOV
eetdotnrov oto BempnTikd Koppdtt. Ot KOpleg S10POPOTOMGELS OTAVTMOVTAL GTO OTL OTA
delypata mov efetdotnray, mepiEyovral peiypato pe HVO kow knpolivn oe dudeopeg
avaAoyiec KaOmdg KabmG Kot KaHGLo TOV amoKAIVOLY aetnTd amd TO TIG TPOSIAYPAPES TOL
0étetl to mpdTumo EN 590.

H emioyn 10V cuykekpluévov T€666pmV 1O10THTOV TOL EMAEXONKAV VO GLGYETICTOVV £YIVE
LE apOpUN TIG CLGYETIOELG TOV divovTal omd apkeTég PIPAMOYPaPIKES TN YEC.

Yto dtaypappoto wov akoAovBodv Ta delypata yowpiomrov e dV0 Pacikéc Katnyopiec. Xta
detypata mov mepieyovv HVO kot og avtd mov dev mepiéyovv. Ta deiypota mov meptéyovy
HVO o¢ petypata, yoplomkay cg emUEPOVG OUAGES OVAAOYA [LE TO KOVGLUO OVAUEIENS TOVG.
O dwyopopdg avtodg €ywve epocov to HVO eivar €éva kadGIHo apKeETO SLOPOPETIKAOV
wmtov ond ta coppatikd vinled omdte Kot e€eTdotnke EEX@PIOTA Kot LOVO TOV OAAG Kot
To. pelypotd tov pe okomd vo peretnel n cupmepLPopd Tov e AVAUEEN He GAAN KOG,

g kdOe O1brypoLLLeL OVOPEPETOL ) TPOGEYYIOT) YPOUUIKNG e&lcmong TV onueiov kabdg Kot o
Babuodc ypopkdTToG He GKOTO VO TPOGOIOPIGTEL OV VILAPYEL CLGYETICUOG UETOED TMV
EKAOTOTE 1010TNTOV oL e€eTdlovTal.
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5.4.1 MMvkvotnte - ApBpog Ketaviov

H avapevopevn copmeptpopd 610 GLUGYETIGUO aVTO givarl OTL Pe avEnon Tng mukvoTnTag Ha
emélOel ko avénon tov aplBpov ketaviov. Onmg mpoavaeépdnke 660 avEdvetor o apOpdg
aTOp®V GvOpoKa o€ i TopaPVIKY €vmot, T060 vynAidtepo aplBud ketaviov divel. Avtd
delyvel Tog pio Tdon avEnong g TuKVOTNTOS, ONANOT EVOGEMV UE UEYOADTEPO LOPLOKO
Bapog, divel peyoldtepoug aptBpovg ketaviov. To 1010 BEPata dev 1GYVEL Y10 TIG APOUATIKEG
EVOOELG OOV dlvouv HIKpoVS aptBpole KeTaviov £yovtag peydAo poplaxkd Bapog, exktdc av
TPOKELTOL Y10 OPOUATIKO SOKTOAO GTO GKPO LEYOIANS TOPAPIVIKNG 0ALGidac. e kabe delypa
vinlel Ppioketar évag moAd peyahog aplBpdc evOCEDY OV TPOGOIOOVY SPOPETIKE GTNV
TUKVOTNTO KOl GTOV aplOpd KETaVIov.
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Q y =-633.78x + 575,43 ¢ y =71.408x - 6.3959
2 R*=0.9517 ¢ R? = 0.06
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0.76 0.78 0.8 0.82 0.84 0.86 0.88
Mukvotnta (g/cm3)
@ Aclyparta xwpic HVO A HVO X uelypota A-HVO
M peiypata U4000-HVO X HVO-B ® HVO-C

Awaypappa 5.9 2yéon rokvotntas kor oplBuod ketaviov
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Onwc gaiveton kot amd to dbypappa 5.9, dev vdpyel KATO10G GOPNG CLOYETIGUOC HETAED
NG TUKVOTNTOG Kol TOV OplOHoy KETOVIOL OTO OEYUATO KOVGIH®Y Tov petpndnkay. Avto
elval amoATmg Aoykd oG kot To Vinied mepléyel mépa TOAAEC SLOPOPETIKES EVIOELS WE
SPOPETIKA HopLokd Papn mov cLUPAAOVY S10POPETIKE avAAOYO LE TN OO TOLG GTOV
apBpd ketaviov kot 10 €0POg TOV WOTNTOV TOV KOVGIU®V TOL HETPNONKaV ival apkeTd
peydiro.

Mia devtepm mpocEyyion £YVE Yo To, KaOoo Tov elyav aptBpd ketaviov pukpdtepo amd S55.
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y=111.98x - 43.394
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- 50 * 5
._g. %
&
~
(Y4
Q
4
<
<

45

2
40 T T T T 1
0.78 0.8 0.82 0.84 0.86 0.88
Mukvotnta (g/cm3)
@ Asiypata xwpig HVO kdtw amd 55 CN

Awaypappa 5.10 Xyéon mokvotnrog ko opiBuod ketaviov

Onwg eaivetar and to ddypappa 5.10, yio ta Kovciwo ta onoio glyav aptBud Ketaviov
pikpdtepo amd 55 moapovotdleTonr mOAD peyaAvtepn ypoppkodTnTo (0o R?=0,04 o¢
R?=0,7948). Avtd &pyetonl o€ GUHEMVIK [E TNV TASLOYNQIL TOV SIPOPOV EPELVAOV TTOV
£XOVV YIVEL GYETIKA LLE TOV GLGYETICUO TNG TLKVATNTOS KOl TOV oplfpod keTaviov. Mropel va
Bewpnbel Aowmdv g yo kavoa pkpdTEPoL oplBod ketoviov Kot 660 TANGLALovY GTO
npotuno tov EN 590 (CN 51.0) vrapyet Evag koddg Babuog ypoppukdTNTag avaueso oty
TUKVOTNTO KO GTOV aplOpd KETavViov oTa delypaTo Tov LEAETHONKAY.
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Oocov agopd ta petypata tov HVO, moapatnpeitol ypoppikdtnto 6Tov vt avapelyvOETOL e
éva. ouykekpipévo Kavoo. Me advénon tov mocootol avdueitng tov HVO, mapatnpeiton
pelwon g muKvOTNTOS Kol adENGT TOL aptBpoy KETAVIOL KATL TO OTOi0 Eivol OVOUEVOUEVO
pog kot o HVO givar kahoypo yopunAng mokvotntog Kot ToAd vynAoy aptfpod ketaviov og
oxéon pe ta sLUPaTIKA VIICEL KOO,

5.4.2 Apopatikétnto - ApOpog ketaviov

270 TOPUKAT® OlYPOAUUATO TOPOVCIALETOL O GULOYETIGUOG TNG TEPLEKTIKOTNTOG TMV
OPOUOTIK®V pE ToV ap1fud ketaviov. H tdon cvoyétiong aptBpod Ketaviov Kot 0poUaTIKOV,
VTOOEIKVVEL TG UE OENOT TOV OPOUATIKOV ETEPYETAL PLEI®OT TOL aplBuov ketaviov. Oco
de avédvetal o PBabuds apopaTIKOTNTOC, ONANSY] GE TOAVUPOUATIKA, TOCO UEIDOVETOL O
apBudc ketaviov. E&aipeon omotehovv ta opouatikd oto omoio ot dakTOAOlL TOLG
ouvdéovtatl e peydreg avlpakikés aAvcidec.
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MePLEKTIKOTNTO LOVOAPWHOTIKWY (K. . %)

@ Selypata ywpic HYO EHVO AHVO-A XHVO-B XHVO-U4000 @HVO-C

Awaypoppa 5.11 Xyéon mepiektikOTHTOS HOVOOAPWUATIKDV Kol op1Ouod KeTaviov
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Amo 10 Odypopupo 5.11 dev mopoamnpeitol KATOWOG COPNG OCLOYETICUOS UETOED 1TNG
TEPLEKTIKOTNTAG LOVOUPOUATIKOV Kol TOL oplfov keTaviov. Akopo Kot dgtyporto to omoio
eatvetor va £xouv apketd vynAn teplekTkoTNTa 6€ povoopopatikd (U4000: 28,5 k.u. %), o
apOpdc ketaviov PploKeETOL G APKETH LKOVOTONTIKA EMITESA TOV UAAIGTO TANPOVV KOl TIG
npodiaypapéc tov EN 590 (DCN U4000: 53,36). To amotélecpo avtd Ppiokel Aoyikn 6To
YEYOVOS OTL VTLAPYEL ) TOAVOTNTO 1] TAELOVOTNTO TOV LOVOUPMUATIKMY VOIPOYOoVavOpaKk®v vo.
elvar ™G HOPYNG OTOL €VOC OPOUOTIKOG OOKTOAOG &ival oLVOEdEUEVOG e  HaKPLd
TapaPVIKN aAvcida. Tétoleg evoelc divouv vynAotg aptBroig keTaviov Tapd TV Topovcio
TOV OPOUATIKOD OOKTLAIOV.

Ocov apopd 10 HVO, paivetol mwg PEIDOVEL TO OPOUOTIKO TEPLEYOUEVO Ol OUWMS OE PEYAAO
Babud pog kot givor KOUOHO HE UIKPN TUKVOTNTO KOl To KOG £YOVV ETOLUOCTEL U
OYKOUETPIKES aAVALOYIEG.
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@ delypota xwpic HVO MHVO AHVO-A XHVO-B X HVO-U4000 ® HVO-C

Awaypoppa 5.12 Xyéon mepiektikOTHTOS OLOPOUOTIKDV KOl Op1OUoD KEToviov

[TepvdvTog 6To TOAVOPOUATIKE, ONANOY| GE TEPIEKTIKOTNTO SLOPOUATIKOV KOl (VD EVAOGEWDV,
OVOUEVOVLLE [LE aENON TNG TEPLEKTIKOTNTAS TOVG VO £YOVUE UELWUEVOVS aPOOVS KETAVIOV.
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[Tapora avtd oto dtaypappa 5.12 dev dwpaivetar katt tétoto. 'Evag Adyoc mov umopel va
opeileTar 6TV AMAO00N TETOIOVL AMOTEAEGIATOS EIVOL TOC O1 TEPLEKTIKOTNTES TOV KOVGIU®V
oV €EETAGTNKOV EIVOL GYETIKA HKPES, HLE OMOTEAEGHO VO UV EMNPEALOVV GE TOGO UEYALO
Babud tov apBuod ketaviov.
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@ Selypata ywpic HVO EMHVO A HVO-A XHVO-B X HVO-U4000 ® HVO-C

Awaypappa 5.13 Xyéon meplekTiKOTHTOS TPIOPMUOTIKDOY Kol 0p1Ouod KeToviov

Onwg kol 6T0 OGypOIO TOV OUPOUATIKOV £TGL KOl GTO OAYPOUUO TNG TEPLEKTIKOTNTAS
TPLPOUATIKOV GE GYECN He Tov aplBud ketoaviov (dwdypappa 5.13) dev eaiveton Kopio
oLGYETION. Oa NTaV OVOUEVOLEVO LE aVENON TNG TEPIEKTIKOTNTAS TMV TOAVOPOUATIKOV VoL
&yovpe peimon tov apBpov KeTaviov, 0ALL Ol TEPIEKTIKOTNTES QAIVETOL EIVOL OPKETH LKPES
Y10 VOL TOV ENNPEACOLV.

Mia GAAN epunveio 6TA OTOTEAEGLOTO TOV TPOEKLYOV TOV POIVOVTOL KATMG OVTUPOTIKG [LE
™ Bewpio, pmopel vo 600el amd GEAALATO OVOTAPUYOYIGIHOTNTOS KOl EXAVOANYILOTNTOG
TV pefOdV Tov ypnoyoToOmOnKaY Yoo TIG UETPOEIS KOl EOIKA OTN HETPNON TOV
OPOUOTIKOV.

98



Oocov agopa ta pelypata tov HVO, 6nwg avapevotav pe avénon tov mococtod HVO
mapoatnpeital TovTOYPOVI HEI®ON TOL ap®UATIKOD TEplEyouévoy, uog kot to HVO é€yet
UNOEVIKA ap@UOTIKE Kot ovENGT TOL 0p1Boy KETAVIOL.

5.4.3 Apopatikotyra — [Ivkvéotyta

210, TOPaKAT® S1oypapLLaTe TOPOLGLALETOL O CUGYETIGUAC TNG TEPLEKTIKOTNTAG TMOV
OPOUATIKOV LE TNV TUKVOTNTA.
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dwaypoppa 5.14 Zyéon mepiextikOTNTOS HOVOOPMUOTIKOV KOL TUKVOTHTOS
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Awaypopua 5.15 Zyéon mepiektikOTnTOS OLOPOUOTIKMDV KOI TUKVOTHTOG
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) B HVO
8 082 -
= A HVO-A
0
g y=0.7329x + 0.7753 X HVO-B
= R? = 0.9942
08 & X HVO-U4000
® HVO-C
0.78 [
0-76 T T T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4

MNePLEKTIKATNTA TPLAPWLATIKWV+ (K. L. %)

Awaypopua 5.16 2yéon mepiekTikOTHTOS TPLOPMDUOTIKDV KOI TUKVOTHTOG
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Ol 0pOUOTIKES EVDOELS, UG KOL EXOVV UEYAADTEPT TEPLEKTIKOTNTO € dTopa dvBpaka amd
TIG TOPAPIVES, TO VAPOEVIO KO TIC OAEPIVES, EXOVV KOl TO HEYOADTEPO HOPLaKO PApog. g K
TOUTOV 1 AOENGCT TOV APOUATIK®OV GE £VOL KOVGHO GUVETAYETOL Kol oOENGT TNG TUKVOTNTOG
Tov. Onwg @aivetor kot and ta. tpia dtaypdppota (5.14-5.16) 1 tdon deiyvel Tmg pe avénon
TOV OPOUOTIKOV €£Yovpe avénorm kot g mokvomrag. Ot TWES YPOUKOTNTOS 7OV
npokvTTovy gival kavomomtikés. Ilapdria avtd moapatnpeiton mwg kdmowo deiypato
QTTOKAIVOUV EUPAVAS amd TNV TACN VT WOWHTEPA GTO JIAYPOUUO TOV TPLUPOUATIKMOV.
Muog Kot GUVLTAPYOVY AP TOALES EVMOOELG G€ KAOE detypa £va TET010 amoTtéAeca dev elval
anifavo. ®a umopoHce Yoo TAPASELYHO VO KOOGLUO e OYETIKA LYMAS aplOUd ap®UATIKGDV
va eplelye TanTOHYPOVE Kol TOLTOXPOVO, HEYOAO aplOUO GYETIKO EAOPPOV TOPAPIVAOV LE
OMOTEAECLO, 1] TEMKT TLKVOTNTO Vo Unv €ivon 1660 peydAn. Emiong oty mepintwon twv
TPLOPOUATIKOVF, ETEWN Ol TIEG TOV VIEIGEPYOVTAL EIVOL OPKETE LKPEG 1) EMTLPPOT] TOVG OTN
GULVOAIKT] TUKVOTNTO TOV KAVGIHOL dev emnpedleTot o€ peydro Pabuo.

9.4.4 IIvkvotnta — [ItnTikéTnTO

210 TOPAKAT®O SloyPAUUOTE TOPOVGIALETOL O GUGYETIGHOG TNG TLKVOTNTOG KOl TNG
TTNTIKOTNTOC.

290

270 L2
g — y = 1033.8x - 653.57
s . R? = 0.4926
8 250 —
% @ Asiypato ywpig HVO
(=
< AHVO
3 230 L
3 L 4 X pelypata A-HVO
3 L 2
§- . M peiypata U4000-HVO
£ 210 * * X HVO-B
3
Y y =-556.27x + 652.76 ® HVO-C
© R?=0.9568 *

190 *

®
170 T T T T T 1
0.76 0.78 0.8 0.82 0.84 0.86 0.88

Mukvotnta (g/cm3)

Awaypoppa 5.17: Xyéon mokvotyrog kot Oepuorpooios avaxtnonsl 0% k.o.
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Oocov apopd v TITIKOTNTA, 16YOEL TOG 01 PapOTEPES EVOGELS OMOGTALOVY GE HEYOAVTEPES
Oepuoxpaocies. OndTe avapéveral pe avENONG TNG TLUKVOTNTAG VO VITAPYEL pia Taon avénon
¢ Oeppokpaciog.

Onwc paiveton amd 1o ddypappa 5.17, 0 cvoyetiopdg e mokvotntag Le T Bepprokpacio
oto 10% x.0. amootdypotog ociyvel pio Tdom avdénong e mokvotnTog HE avénom g
Oepuokpaciog. Xta pelypata A-HVO, oeaivetor mog n mpootnkn HVO dev emnpedoe
onuovtikd tn Oepuokpacio oto 10% mopd pe pio pkpn dvodo g Beppoxpaciog e avénon
T0V TT0G00TOV TOL. AVTO opeidetan kvpimg oto 6Tt o HVO £yel apketd peyaidtepn
LETOTIKN TTNTIKOTNTO 0O TO, VTOAOUTA KOG OTTMG POIVETOL KOl TOPAKAT® GTIC KOUTVAES
AmOCTUENC.

350
y =1833.6x - 1261.1

330 o R¥=08119
_ /
& 310
S *
1 290 @ Aclypata xwpic HVO
< *» o
o: A HVO
g 270 - §=-1267.8x+1291.5 %%
'8 R2=0.9377 X peiypota A-HVO
8 250 ,
3 M pelypota U4000-HVO
0
8 230 » X HVO-B
b4
2 / ® HVO-C
& 210
©

190 L2

170 T T T T T 1

0.76 0.78 0.8 0.82 0.84 0.86 0.88
Mukvotnta (g/cm3)

Awaypappa 5.18: Zyéon rokvotntog kou Oeprorpociog avarxtyons 50% k.o.

Y10 duwaypappo 5.18 mapotnpeiton 1 peYOAOTEPN YPUUUIKY] GLUTEPLPOPE OVAUEGO GTNV
mokvotNToL Kot otn Oeppokpacioa aviktmong.  Aviibétog ota pelypata HVO-A n
Oepurokpacio @aivetor vo vrokertal pio oyeTikn dvodo pe avénon tov mocoostov tov HVO
Kot dpo pe peimon g mokvomtag. H artioAdynon avtieitor and 1o 61t o HVO axdpa kot
010 50% ¢ avaKTnomng £yl peyolvtepn Beppokpaciec omd To TEPIGGHTEPA KOOGIULA.

102



400

y =357.14x + 71.429
R?=1

380

360 “
o $ /
340 L 3

320 +

’ @ Aclypata xwpic HVO
R?=0.7504
A HVO

Oceppokpacia avaktnong 90%(°C)

300
A X pelypota A-HVO
280 M peiyporta U4000-HVO
/ 1568.6x - 972.2 X HVO-B
260 R*=0:6516 ® HVO-C
240
220 S
200 T T T T T 1
0.76 0.78 0.8 0.82 0.84 0.86 0.88

Mukvotnta (g/cm3)

Awaypopna 5.19: Xyéon rokvotyrog kai Ocpuorpooiog avaxtnong 90% k.o.

210 ovoyetiopd pe m Oepuoxpacio 610 90% k.0. amootdypatog dSwpaivetar moAr pio
KOVOTIOUTIKT] GYECM YPOUMKOTNTAG KOTA TNV omoia. Le avENom NG TuKvOTNTOG EMEPYETOL
Kol avénon g Bepprokpaciog (dtbypappa 5.19). Ta anoteléopato ovTd £X0VV AOYIKN LLOG
Kol ou PapOtepeg evmoelg amootdlovv oe peyaAdtepes Oeppokpaciec. 'Eva dAlo emiong
eVOlPEPOV oTotYEl0 6TO ddypappa avtd gival tog ta petypoata A-HVO mAéov £xovv Betikn
KAlon, OnAaon pe avénomn g TukvotnTag vVIapyel avénon g Beppokpacioc, o€ avtibeon pe
TOL TPONYOVLEVE GTA OTola elyov apvnTikn. AVt opeileTon Kupimg 6T EHON TG KOUTOANG
arootaéng tov HVO, mov €yel capdg pukpdtepn mmrikdmta ovpds amd to. LTOAOUTO
KOOGLULOL KOl TOVTOYPOVO GTI UIKPT) TOL TUKVOTNTA.

Kotaiyovtog, mapatmpeitar pio tdon avénong g Beppokpaciog Kot ota Tpios TOCOGTA
avakTnong pe avénomn g TukvOTNTOG OTMG OVOUEVOTAY, LE TNV KOADTEPT CLGYETION Vo
evromiletan yia tig Oeppokpaciec avaxktmong 50% k.o.

103



5.4.5 IItnTikoTNTO - APrONOG KETAVIOU

210 TOPOKATO SLOYPAUUOTO TOPOVGIALETOL O GLUGYETICUOG TNG TTNTIKOTNTOG Kot optOpov
KeToviov.

Avapévetonr pe avénon g Beppokpaciag avaxtnong vo mopatnpovvtal Kot LYNAdGTEPOL
ap1fpol ketaviov piag Kot ot peyoldtepes avlpaKkikéc aAvcides divouy KaADTEPOVS aptOpong
ketaviov. Onmg opwg éxet mpoavagepbel ot evdcelg mov mepi€yoviorl oe Kabe deiypa elvan
TOAAEG P TOALEG SLOPOPETIKES SOUEG TTOL GUVEIGPEPOLY SLUPOPETIKA GTOV OPLOUO KETOVIOV.

80
A

75

70
2 R
o 65 . ,
g y=1.1195x-164.39 o \ @ Asiypora ywpic HVO
e R2=0.9603 A HVO
2 60 * *
14 i
::% x ¢ /i X pelypata A-HVO
2 55 X.f M peiypoata U4000-HVO
<

=041 204x + 29.884 . X HVO-B
50 R2=0.3703
® HVO-C
L 3
45
2
40 T T T T T 1
170 190 210 230 250 270 290
Oeppokpacia avaktnong 10% (°C)

Awaypappa 5.20: Zyéon Oepuokpooios avaxtnong 10% k.o. kou apiBuov keroviov
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80

75

70

65

ApOudg Ketaviov

45

40

A
R @ Asiypata xwpig HVO
v = 0.4848x - 66.397 ¢ X AHVO
R2=0.9543 & s y =0.0886x + 29.143
2 _ i -
X : / 0.3837 X pelypota A-HVO
X )gé 'Y M peiypata U4000-HVO
. *® % HVO-B
L

* ‘. ® HVO-C

170 220 270 320 370

Oeppokpacia avaktnong 50% (°C)

Awaypappa 5.21: Zyéon Oepuokpoaciog avoxtnong 50% k.o. koi apiBuod keroviov

80

75

70

65

60

ApOuog Ketaviov

50

45

40

A
. @ Asiypata xwpig HVO
8 AHVO
] ' -
y=-04264x+1902 X 4% X hetyparta A-RVO
R?=0.9473 ° %K * B peiypota U4000-HVO
o ® ®HVO-C
IS
y =0.0775x + 27.246
R?=0.3599
170 220 270 320 370 420

Oeppokpacia avaktnong 90% (°C)

Awaypappa 5.22: Zyéon Oepuokpaciogs aviarxtnong 90% k.o. kot apiBuod ketoviov
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Avorvovtag pe pio Tpdtn potid ta dtoypdupata 5.20-5.22 aiveton vo unv vapyel Kémoto
caeng Taon awénong tov apBuov ketaviov pe v avénon g Beprokpaciog ota ddpopa
TO0GOoTA avaktnone. Me pia 0e0tepn HOTIE OU®G TAPATNPEITAL EVOG COPNG CVOYETIGUOC TOV
detypdtov av omd 10 cVvoAd Tovg vresatpefovv ta kKavotua U4000 kon ta petypotd tov pe
knpolivn kabmg kot 1 knpolivn.

65
® y =0.2002x + 12.746
R2=0.629
60 ® hd
2

> 2
8
g 55 ?
o
by 2 , .
g @ Aeiypata xwpig HVO mAnv
& 50 U4000, pelyaTwVY TOU Kal
5 “» Knpogivng

45

40 T T T T T 1

150 170 190 210 230 250 270
Oeppokpacia avaktneng 10% (°C)

Awaypoppa 5.23: Xyéon Ocpuoxpooiaog avaxtnong 10% k.o. ko apiuod ketovioo

65
¢ y =0.2194x - 7.4262
L J R?=0.8308
60 L
4

2 4
3 55 *
0
y ® , .
9 @ Agiypata xwpig HVO mAnv
é’ 50 ? 3 ‘ U4OOQ, UELYHATWY TOU Kot
& LR Knpogivng

45

40 T T T 1

240 260 280 300 320
Oeppokpacia avaktnong 50% (°C)

Awaypopna 5.24: Xyéon Ocpuoxpooiog avaxtnong 50% k.o. ko apiBuov ketavioo
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65
L 4
60 ¥ 4 y = 0.3118x - 54.565
R2=0.8018
L 2
3
S 55 ®
8
g
g @ Asiyparta xwpig HVO mAnv
& 50 U4000, pElyMATWY TOU Kal
< * 4 * knpoZivng
45
40 T T T 1
300 320 340 360 380
Oeppokpacia avaktnong 90% (°C)

Awaypoppa 5.25: Xyéon Ocpuoxpooiag avaxtnong 90% k.o. kou apiuod ketovioo

Onwg eaivetar amd to dypaupato 5.23-5.25, n Oepupokpocio 610 €KAGTOTE TOGOGTO
AVAKTNONG £XEL CUPOS LEYOADTEPT YPALUIKOTNTO LLE TOV aplBUd KeTOViOV.

H naparetyn tov tipov tov U4000, tov pypdtov tov kot g knpolivng dev &yve toyaia.

To U4000 eivon éva kahoo pe ToAD peyOAn mukvoTnTa Kot ToAD LynAég Bepuokpacieg
avVAKTNONG KOVTA GTO Op1lo TOL €VPOLS BepprokpacidV avaktnong yw o vinied. H kmpolivn
emiong €opédnkKe amd TIG GLYKEKPIUEVO OLOYPAULOTO UG KOt 1) KAUTOAN anooTtalng g
OAAG KO TO YOPAKTNPLOTIKA TNG €IVl APKETE S1OPOPETIKE 0t VT TOL VTNLEA.

Onwg eaivetar Aowdv yuoo vinled KaOOIUO LE GYETIKA TOPATANCIEG 1O10TNTESG, LITAPYEL Uio
Thon avénong Tov apBuov ketaviov pe avénon Tov Bepuokpaciodv avdktnong. H tdomn avt
yivetal mo epueovig yo Tic Oeppokpacieg oty avaktnon 50% kot 90% x.o.
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5.4.6 Apopatikotyra — IItnTikétnTa

210, TOPaKAT® S1oypapLaTe TOPOLGLALETOL O CUGYETIGUOC TNG APOUOTIKOTNTOG KO TG

TTNTIKOTNTOG.

290

270

MeplektikoTNTA 08 MOVOAPWUATIKA (K. [ %)

o
1
®
S 250 4 *
v
[
=]
o
8 *
8
3 *
%’ 210 * <&
3 y = 1.9822x + 172.45
w 2 _ ‘
3 R?=0.1712
M, * o
190 - & *
y =-1.4199x + 222.16
* R? = 0.981
170 T T T T T 1
0 5 10 15 20 25

30

@ Aclypata xwpic HVO
AHVO

X pelypota A-HVO

M peiypata U4000-HVO
X HVO-B

® HVO-C

Awgypopua 5.26: Xyéon mepIeKTIKOTHTAS LOVOOPWUATIKWOY Kol Bepuokpaciog avaxtnons 10%

K.O.
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Oceppokpaocia avaktnong 50% (°C)

._
L 2
4 y =3.7927x + 198.36
R?2=0.3276
-’/.‘
¢ o 4 9 @ Asiypota xwpic HVO
* AHVO
X X uelypota A-HVO
T e Xo *

M peiypoata U4000-HVO

y=-3. X + . X HVO-B

R2=0.9673
® HVO-C
<
5 10 15 20 25 30

MNeplektikdTNTA 0 MOVOOPWHATIKA (K. M. %)

Awaypoppa 5.27:. Xyéon mEPIEKTIKOTHTOS LOVOOPDUOTIKDY KOI OEPUOKPATIOS ATOTTAYUATOS

50% k.o.

400

w
>
o

w
N
o

Ogppokpacia avaktnang 90% (°C)
N N w
[eN] [o] o
o o o

N
5
o

N
N
o

200

oo & y=43906x+250.24

./I‘ R2 = 0.3579
ol
4 V'S %
N )@8‘)(0 * @ Asiypata xwpic HVO
* AHVO
¢ V=3.6521x +249.72
R?=0.9544 X pelypota A-HVO
M peiypoata U4000-HVO
X HVO-B
® HVO-C
L 2
5 10 15 20 25 30

NeplektikdTNTA 0 MOVOAPWHATIKA (K. ). %)

Awaypopua 5.28: Xyéon mepiektikotnTag Lovoopwuatikay kot Oepuorxpaciog oavoxtnons 90%

K.O.
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290

270

250

230

210

Oceppokpaocia avaktnong 10% (°C)

=
[Ye]
o

170

R 2
i ? 3
2 2
L 3
. \4 V= 4.0769x + 198.38
. R2=0.1714
* &
2 2
@
y = -34.501x + 221.87
Y R2=0.981
0 2 4 6 8 10

MNepLeKTIKOTNTA OE ALAPWHATLIKA (K. 1. %)

@ Asgiypata xwpig HVO
AHVO

X pelypota A-HVO

M peiypoata U4000-HVO
X HVO-B

® HVO-C

Awaypappa 5.29: Zyéon wepiektikotnrag dopouatikay kot Gepuoxpacios amootayuoros 10%
K.O.

290
270

250

Oeppokpacia avaktnong 50% (°C)

4
*
2
* /v = 9.1332x + 243.64
" ¢ R*=0.449/
A . *
e *
y = -78.872x + 309.64

R? = 0.9673

0 2 4 6 8 10

MNePLEKTIKOTNTA OE ALAPWHOTIKA (K. 1. %)

@ Asiypata xwpig HVO
AHVO

X petypota A-HVO

M peiypata U4000-HVO
X HVO-B

® HVO-C

Awaypoppa 5.30: Xyéon mepiektikotntag dropmuatikay kot Gepuokpacios ovarxtnons 50%

K.O.
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Oeppokpacia avaktnong 90% (°C)

400

380

—

360 r
L 2
340 &
320 ;’g:
¢ IS

300 o—¢

A y=88.742x + 250.45
280 R*=0.9544
260
240
220
200 T T T T T 1

0 2 4 6 8

NePLEKTIKATNTA OE ALOPWUOTIKA (K. 1. %)

9.1652x +307.24
R?=0.3692

@ Aclypata xwpic HVO
AHVO

X pelypata A-HVO

M peiypata U4000-HVO
X HVO-B

® HVO-C

10

Awaypoppa 5.31: Xyéon mepiektikotnag oropwuatikay kot Gspuokpacios ovarxtnons 90%

K.O

Oeppokpaocia avaktnong 10% (°C)

290
270 ./. ®
L
250 & @ Aclypata xwpic HVO
L g
A HVO
230 ® +
* y =13.932x + 203X peiyuora A-HVO
* /R‘Z?O'O618 B el U4000-HVO
elypata -
210 /0, <& Hetvk
X HVO-B
.
190 § PY e  eHVOC
¢®
Y y =-414.01x + 221.87
170 T |R2 = n Q81 T T T 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4

NeplektikOTNTA OE TPLAPWHATIKA+ (K. .%)

Awaypopua 5.32: Xyéon mepiektikotntag mpiopouatikaov+ kol Oepuorpaoiog avorxtnons 10%

K.O.
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350

330 —————————————— y=53.665x+254.07 ¢ —
3 =1 ¢
X 310 . y = 40.002x + 248.54
'G 290 * * R? = 0.2664
3 ® 0 O @ Asiypata xwpic HVO
A L 2
E 270 4 AHVO
-]
>
] i X petypato A-HVO
] l -
g 230 - - M petypota U4000-HVO
2 R? = 0.9673 X HVO-B
2 210
8 ® HVO-C
190
170 T T T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4

NeplektikOTNTA OE TPLAPWHATIKA+ (K. .%)

Awaypoppa 5.33: Xyéon mepiektiotntag mpiopouatikaov+ kol Oepuorpaciog avoxtnons 50%

K.0.
400
380y =1064.9x +250.45 oo o
R? = 0.9544 ./”-
360
X 2
® o0 ¢

__ 340 ?
g_ @ Asiypata xwpig HVO
g 320 - * y=40.425x #311.98
[] RZ = O 18 A HVO
g 300 o—o '
g A X pelypota A-HVO
2 280 ,
8 M peiypoata U4000-HVO

260 X HVO-B

240 ® HVO-C

220 &

200 T T T T T T 1

0 0.2 0.4 0.6 0.8 1 1.2 1.4

NeplekTtikATNTA OE TPLOPWHATLKA (K.[.%)

Awaypopua 5.34: Xyéon nepiextiotntag piopouatikaov+t kol Oepuorpaoiog avorxtnons 90%

K.O.
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Ot apopatikoi vopoyovavOpakes Ady®m TNG TAPOLGING TG OOUNG OPMUATIKOD OUKTLAIOV,
etvat o1 o 6VGKOAOL VO SLOGTOGTOVV KOl OG OMOTEAEGHLOL KOOGLOL LLE DVYNAN TEPIEKTIKOTNTA
o€  OPOUOTIKODG VOPOYOVAVOpaKeS avEdvouy Tig ekmoumés oopatdiov. Tevikd, ot
APOUATIKOT VOPOYOVAVOPAKES TOV HEGHOV KAAGUATOV TOL TETPEAAIOV £XOVV Alyo LVYNAITEPES
Oepuoxpacies Ppacpod ce oxEoT LE TOVS OVTIGTOLYOVS KOPEGUEVOLS LOPOYOVAVOpaKes. Oa
avapevotay amd ta dwypdupoto 5.26-5.34, apopatikdv kot 0eppokpacidv andctaéng, 0660
av&avovtal To aPOUOTIKA Vo LTapyel kKot avénorn g Oepupokpociog. Avtd PBéPora dev
ovumepaiveron Eexabapa amd Ta amoteléopata Tov Tapovstaloviat. Evd vrapyetl pio tdon
avénong g Beprokpociog andoTalng 6€ GVYKEKPIUEVE TOGOGTA AVAKTNONG e adENCT TV
OPOUATIK®OV, VITAPYOVY TOAAG onueia Tov PByaivouy €ktoOg TG YPARUIKOTNTOS avTic. Omwg
&xel mpoavapepOel Ta Koo Tov eEeTAoTNKAY ElY0V HEYOAEG O10POPEG OTIG IOOTNTESG TOVG,.
Avto odnyel 610 ovumépacua OTL oTO KOOGILO OV HETPHONKavV, evd vmdpyel pion Tdon
abENON TOV BEPLOKPOUCIOV OVAKTNONG HE 0OENCT TOV OPOUATIKOV, dev pmopel vor Anedel
KAmO10 caPEG GLUTEPAGLLO TTOL VO delyvel EekdBapa Evay TETO0 GLGYETIGUO.

5.5 Agiktne Keraviov

O deiktng ketaviov CCI (Calculated Cetane Index), amotehei pio mpodPreyn tov aptOpod
ketoviov pécw e&icwong mov ypnopomolel ototryeid OMwG 1 TLKVOTNTO Kol 1 KOUTOAN
amootoéng. Av n e&icmon epapprootet viog Tv opiwv mov Beomilovral amd ) puébodo, divel
OPKETA IKAVOTOUTIKA OTOTEAEGLLOITOL

EN I1SO 4264

O d¢eiktng ketaviov divetar amd ™ uébodo EN 1SO 4264 ko n e&iowon mov ypnoylomrotel
avapEpETol 0¢ ‘e&lomon TecoapV LETAPANTOV’ 1| OAAMGDG ¢ deiKTNG KETOVIOL.

To Aebvég ITpotomo dev epapuoletor e KOOGS TOL TEPLEYOLV TPHGOeT Yo TV avénon
tov oplBuod ketaviov, ovte oe kaBapovg VOpoyovavOpaKes KAODS 00TE GE AMOGTAYLOTA
KOLGipwv mov mapdyovion and avOpaka. Eivor epopudoiun ce kadoipo mov meptéyovy un
TETPEAATKA TOpdywyo and Tiooo and Appo Kot amd TETPEANL0 oYLIoTOMOOV.

210V TopOKAT® Tivake TopovctdlovTot To TPOTEVOUEVA Opla. EQAPLOYNS TG LEBGOOV

[0t Kawsipov [Ipotewvopevo Evpoc
Ap1Ouog Ketaviov 32,5-55,5
[ukvomta otovg 15°C, kg/m?® 805,0-895,0

10% x.0. Ogppoxpocio avaxmong andotalne, °C - 171-259
50% x.0. Oeppokpacio avékmmong amdotaéne, °C  212-308
90% x.0. Oeppoxposcio avaxmong andotatng, °C 251-363
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Méoa ota mpotevopeva Opla Yo tov oplfuod ketaviov (32,5-55,5), o avopuevopevo oc@aiua
™G mpOPAeYNg eivar Aydtepo omd £2 apiBuovg ketaviov. Oco o aplBudg ketaviov
OTOLLOKPVVETOL OO TO TPOTEWOUEVO EVPOG, TOCO OVEAVETOL Kol 1) TOAVOTNTO HEYOADTEPNC
amoxiong. [38]

270 TOPOKATO OEYPOLLLO EXEL KATAYPOPEL 1] GXECN TOV UETPICILOL aplOUOD KETOVIOV UE TN
ovokevn FIT og oxéon pe to delktn ketaviov O6Tmg avtdg vroroyiotnke amd T pébodo EN
ISO 4264 1 omoia ival ovclaotikd toodvvaun pe t pébodo ASTM 4737-04.

O d¢eikmng ketaviov g pebddov EN 1SO 4264 vroroyileton omd v e€ng elowon:
CCl=45.2+0.0892Ton+(0.131+0.901B) Tson+0.00049(T?10n-T2e0n) +107B+60B?
Omov:

T10n=T10-215 (T30 :  Beppokpacio 6TV omoia £xet amootasel To 10% K.0. TOL delypatog o€
OC)

Tson=T50-260 (Tsp : 1 Oeppokpacio 6Ty omoia £xetl amootdsetl T0 50% K.0. TOL delyHaTog o€
OC)

Toon=Tg0-260 (Tgo :  Beppokpacio otV omoia £xet amootasel To 90% K.0. TOL delyuaTog o8
OC)

B=exp(-0,0035 Dy)-1
D= mokvétnta otovg 15°C oe kg/m®

Dn=D -850

ASTM D976-06

H pébodog ASTM D976-06 [39] n omoia avapépetat kKot og ‘e&icmon 600 petafAntov’ eivol
pio modootepn péBodog extipumone tov apBpov ketaviov amnd v ASTM 4737 ko €xet
mAéov kotapynbel. Xpnotpomoel v APl Bapdtmta tov Apepikdvikov Ivetitovtov
[Tetperaiov kabng kot To onueio 50% «.0. avdknon and TV KOUTOAN andotadng. Av kot
Eemepaopévn péBodog, eEaxorovbel va ypnoponoleitatl yioo wopdostypa ond v Yrnpeoio
IIpootaciog Iepparrioviog Hvopévov Tohteuwv (EPA) g evaiiaxtikn puébodog yo tnv
KOVOTTOIN G OmaiTNGNG OPMUATIKOD YOPOKTNPA Y10, TO KOV VTICEA.

Yuykekpipéva Tpotiudtol va epapudletar o€ mpoidvta amod straight-run diepyoocieg kabbg kot
o€ TPOTOVTO TPOEPYOUEVA OO KATAAVTIKY TUPOALGT OALGL Kot GE pelypoTa TV 000.

210 €0pog apBuov ketaviov 30-60, n néEBodoc avtn diver mepBdpilo Adbog +2 Pabuwmv.
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Ot epropiopoi papproyng mov tifevrot amd tn pnébodo givor o1 e&ng:

o dgev epapproletal 6€ KOVGIO TOV TEPLEYOVV TPOGHETA Yo TV avENon Tov apldud
Ketaviov.

e dev epappdletar og Kabapovg vdpoyovavOpakes, oe cLVOETIKE KOG, OTMG KoL G
OpPIoUEVA TPOTOVTO TTOL TPOEPYOVTAL OO T TETPEAULO GYIGTOAOL, TIGGA OO ALLLLO,
OAKLAVIKG Kot atd TpoidvTa MOavOpakoOTIeGOC.

O deiknc ketaviov g pebddov ASTM D9I76-06 vroroyileton omd Tig €ENG EEIGMOELS:
CCl=-420.34+0,016 - API*+0,192 -API -logTsg+65.01 - 10g°T50-0.0001809 -Tsy?
CCl=454.74-1641.416 -D+774.74 -D*-0.554 - Tso + 97.803 -log® Tso

Omov:

D= nukvémta otoug 15°C oe kg/m®

Tso : 1 Oeppoxpacio oty omoia £yl anoctdéetl to 50% Kk.0. Tov detypartog oe °C

O odeiktng xetaviov amotehel epyodieio ypnowo y tov vroroyiopd tov CCl 6tav dev
VILAPYEL KATOL0G SaBEGIIUOG TPOTOG €VPESNG TOV aplBol KeTOViOv. Xe TEPIMTAOGELS TOV O
apBpdc ketaviov CN €yet oM vodoyiotel, o deiktng KeTaviov pmopel va ypnoiponombel wg
epyorelo EAEYXOV TV ETOUEVOV SEIYUATOV TOV CLYKEKPIUEVOL KOVGILOV e TNV Tpodmoddeon
OTL 01 TPMTEG VAES KOl O TPOTOG TOPAYMYTG TOL KAVGIHoV £xel Tapapeivel o id1og.

AOY® TG amAOTNTOG KO TNG EVKOAING SLBEGILOTNTOS TV OPYAV®V TTOV LETPOVV TIG PLGIKES
W10 TEG TOL amotTOHVTAL, Ol dVO TPOoavVAPEPOEVTES delKTEG KETAVIOL YPNCLLOTOLOVVTOL
guplTata ywoo TV eKTiumon g moldtntog ekkivnong 1060 o€ Plopnyavikd oAld Kol e
aKaONUATKO TePBAALOV aveEapTTMg TOL £100C TOL KAVGIHOV.
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Iivakag 5.1: Anoteléopota OEIKTOV KeTOViov Kol aptBuov Ketaviov

HTS100 52,49 52,13 51,91
HCS101 60,91 59,66 57,32
HTS100-HCS101 (50-50) 57,25 54,82 54,43
KHPOZINH(HC S103) 43,73 40,95 41,91
HCS101-HC103(90-10) 60,46 57,56 57,36
HCS101-HCS103(80-20) 58,24 56,26 57,15
HVO 78,26 90,12 76,29
HVO-U4000 (50-50) 66,23 65,68 60,48
HVO-U4000 (25-75) 58,93 56,65 55,25
HTS100-HCS103(70-30)-(A) 49,78 49,18 49,14
HTS100-HCS103(60-40)-(B) 50,21 48,45 47,61
HVO-A(20-80) 57,68 56,52 55,91
HVO-B(20-80) 55,54 51,48 50,69
HVO-A(10-90) 53,68 52,45 52,25
HVO-A(5-95) 53,09 50,85 50,77
HVO-A(15-85) 55,70 54,62 54,29
U4000 53,46 45,62 49,62
U4000-HCS103(80-20) 52,13 44,16 51,93
U4000-HCS103(90-10) 53,22 44,47 50,78
U4000-HCS103(70-30) 50,61 44,66 51,55
3400 63,06 58,26 58,11
U1500 49,03 48,73 49,17
T779 55,28 52,73 54,52
U1500-HCS103(80-20)-C 48,81 47,30 46,68
U1500-HCS103(85-15)-D 48,60 49,36 49,60
C-HVO(80-20) 54,75 54,77 54,56

O deikng ketaviov vmoloyiomnke yio OAo Ta Kovoo kol pe TG dVvo peBddovg mov
TPOUVOPEPOMNKAV Kol TO OTMOTEAECUOTO. GE GYEOM HE TOV UETPOOUEVO aplBud Ketaviov

TOPOVGIALOVTOL OTO TOPOKAT® SLAYPOLLLOTOL.
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@ Seyparta xwplg hvo W HVO A Melypata pe HVO

Awaypopna 5.35: Xyéon ociktn keroviov EN 1SO 4264 xar DCN

Ta amotedéopata yopiotnkov ce tpelg katnyopies. Ta deiypato mov dev mepieiyav HVO,
ota petypato mov mepieiyov HVO kabng ko to HVO pdvo tov. Avtdg o doympiopog Eyve
KuplOg Yo va evtomiotel To katd o6co aviamokpivetar o HVO oty ggicmon tov deiktn
KETAVIOU UGG Kot TPOKELTOL Y10l VO KODGIULO 0pKEKE dLopopeTikd amd to cvpPatikd vinieh
OV KUKAOPOPOVV.

Onwg mapatnpeitor 6to ddypappa 5.35 o deiktng ketaviov €0moe KAAN ATOTEAECLLATO V1oL
T0 TEPLOCOTEPO ATTO TO, KOVGLLLOL TOL OTTOT0L LETPHONK QY.

Mo ta detypota ta omoia dev mepteiyav HVO, PBAémovpe 0TL ta meptosodTEp Ppickovral
OPKETO KOVIQ GTNV YPOUUN X=Y e HEPIKE Vo TapeKAivouy divovtag PKpOTEPOLS APtBLODS
KETAVIOL amd TO TPAYUATIKO HETPNOIH0. To poéva koo ota omoio pnopel va emmBel Tmg
Eepehyouv amd v gvbeio avty kot and to €Hpog cPIALaTOS TG HeBddoL, givar To U4000
KaOdg kot ta petypatd tov pe knpolivn kot 1o 3400. Avtd umopei va opeidetar 6to OTL TO
U4000 omootalel péxpt modd ueydreg Oeppokpacicec (395 °C) kar Ppioketor apketd ektdg
TV Tpodiaypaeav mov Bétel n néBodoc EN ISO 4264 6cov apopd 10 £0pog Beprokpacidv
andotaéng (Léyrom Bepuokpacio avaktmong 90% «.o. 363°C evad to U4000 éxer 380°C). H
010 attoAdynon koAdmTel Ko v andkion yia to 3400 pog Ko avtd BpiokeTon ekTOg TOV
Tpodlypapdv TG peBoddov oe pkpotepo PéPara Pabud ond 1o U4000. Emiong kdmowo
delypata Bpiokovrat opakd ektdg Tov opiov cEAALATOS TOV divel 1 péBodOC.
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Oocov apopd t0o HVO, BAémovpe 611 1 vroloylopevn T amd to deikTn KETAVIOL OméYEL
apKeTd amd ™ petpovuevn tov aptbuov ketaviov (DCN: 78,26, CCI:90,12) pe andkAion
15,15%. H epunveia mico and avt v andkiion givor 6t to HVO €yetl apketd dapopetikng
KOUTOAN amoctaéng amd to vodoma cupPaticd vinled, sival éva KaOGILo TopaPVIKO e
TOAD VYMAS apBpd KeTaviov kot oyeTkd xounin tokvotnto. To HVO Bpioketar apketd £Ew
a6 Ta Opla wov Béter n néBodog EN ISO 4265 ko yuo tov aptBud ketaviov (u€xpt 55,5 evad
10 HVO éye1 78,26) kabag kot yio v mokvotto (eddyioto 805,0 eved to HVO éyer 778,4
kg/m3). o vo vroAoyiotel omdte 0 Ogiktng KeTaviov pe KOAOTEPN TPOCEYYIoT {0MG Vo
YPELOVTOL OIAPOPES TPOTOTOINCELS OTNV EEICMOT Yia vo To KahvmTovy. [Tapdia avtd OTmg
eoaivetal oto odypoaupa, ta petypato tov HVO pe copfoatikd kavoipo Kto¢ amd Eva Tov
Bpioketor oplakd ektOG TOL €0pPOVE CEAAUOTOC NG MHeBAdoL, Olvovv apkeTd KoAA
ATOTEAEGLOTAL.

Meydro evorapépov mapovotdlel to ddypappa 5.36 6to omoio paivetol 0 GLGYETIGUOG TOV
petpnoov aptBpov ketaviov pe to deiktn ketoviov g pebodov ASTM D976

90 =

85 Ry

80 Ry

75

70

65

DCN

60

55

50

45

40

35 z
35 40 45 50 55 60 65 70 75 80 85 90
CCl ASTM D976-06

@ Sewypata xwplg hvo EHVO A Meiypata pe HVO

Awaypopua 5.36: Xyéon ociktn keroviov ASTM D976-06 xax DCN
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[Tapott yevikd n péBodoc EN I1SO 4264 divel kaAvtepa amoteAéouaTo OGOV 0pOopd TO OEIKTN
ketoviov, mapotnpeiton 0TL 0 degikng ketaviov g pebodoov ASTM DI76-06 édwoe
OTOTEAECUOTO IO KOVTGQ OTIG METPNOIUES TIUEG TOL aplfuod KeTaviov yio To KOOGILO TOV
eEetdotnrov. H peydin dwapopd oe oyéon pe v mponyoduevn nébodo dapaivetarl kKupimg
ota oetypata mov meplelyav U4000 tov omoiov M kouUmOAN amdcTaENG NTOV OPKETE EKTOG
TPOJAYPOUPOV Y10 TNV TPonyovpevn néBodo kabamg kat vy 1o HVO 10 omoio ftav kot avtd
apketd extdg oplwv yoo v gpappoyn ™mg EN ISO 4264. Me v puébodo ASTM D976
eaivetal Tog tpooeyyiomnke mold kaivtepo o HVO (DCN: 78,26, CCI:76,29) ue andkiion
puoMmg -2,51%. Av kon oty mepintmon g ASTM D976 moAld deiypata Ppickovrarl extdg
TOV €0POVE GPAALOTOG TTOV diveL I LEB0OOG, PaiveTal TG divVEL KAADTEP OTOTEAECUOTOL.
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5.6 Avaivon IMoivopouneng (Regression Analysis)

H moAvopdunon givar pio eup€me ¥pNOILOTOMUEVT CTOTIGTIKY TEYVIKN LOVTEAOTOINGNG Y10
NV €PELVA TNG CLOYETIONG HETAED piog e€apTOUEVNG LETAPANTAC KOl UOG 1] TEPICCOTEPWV
aveCdptntov petafAntov . Xpnouyonoleital e oKomd TNV ekymPNon OedoUEVOV o€ pia
TPOYLOTIKY HETAPANTY TpOPAeYMS, OTWG 10YVEL KOl OTNV TEPIMTOGN TNG KOTNYOPLOTOINGoNG
Otav givon dakpitn, oAM®G Kodgital TaAvdpounon av n petafAntn ivar cuveyng. [40]

ATO 10 SYPAUUOTO TTOV TOPOVGLAGTIKAV GTO KEQPAANLO 5.4, 0eV TPOEKVYE KATO10G GAPNG
OCUGYETIGUOC OVAUESH OTIS 1010TNTEG TOL  emA&yOnkov Kot otov aplBud ketaviov.
Kotaiyovtoag pmopel va emwbel mog dev apkel pio povo 010mta dCTE VoL GLGYETIOTEL
emopk®g 0 apduog ketaviov. o to Adyo avtd emyepndnke pio avédivon maAvopoOUNnoNg
®GTE VO TPOGEYYIOTEL 1| TPOPAEWYT TOV aP1BLoD KeTAviov e TEPIEGOTEPES AMO icl 1O1OTNTEC.

1" pociyyion

Ye po mpd™ TpocEyylon emAEyOnkav wg oveEdpreg HETOPANTEG 1 TLKVOTNTA (GTOLG
15°C) xat 10 dvvapikod 1Eddeg (otovg 40°C). H emhoyf Tov §00 owtdv 1810thTmv dev £ytve
toyaic. Onmg tpoavaeépOnke, Pdost g Bewplag, e avEnon ¢ TLKVOTNTAG EXEPYETAL KoL
avénon tov apBuod ketaviov. Iapoatmpndnke PéPoia mog oto delypo Kovoipwv mov
e€etdletor, 0 GLOYETICUOG AVTOG dev NTAV caPns. [t avtd T0 AdYo emAéyOnke Ko pio
dgvtepn petafAntn, to duvaukd Emoeg. H Aoywkn micow and v emhoyn avtn, Bpioketal
070 0Tl T0 1EMOEG givorl pior Lok W1OTNTA TOL OElyVeL EKTOG TOV AAA®Y TOGO OKOAN TO
KOOGIHO pEeEL Kol oTaryovomoleital kot apa vrofondd v Evopén g KaOoNG HE TNV KOAN
dwomopd Tov Kowoipov. Emiong m mukvomta kot to 1Eddeg eivor 600 1810TNTEG TTOL
HETPOVVTAL TTOAD £0KOAN Kot YPIyopa OTOTE pia TPocEyylon Tov aplfpod KETaviov amd avTtég
Ba Ntav moAD ypnown. To amoTeAéoHATO TOV TPOEKLY AV TAPOLGLALOVTOL GTO OBy POLLLLOL
5.37 ka1 otov mivaka 5.2 .
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Awaypoppa 5.37 = Ipofieyn opiBuod ketaviov ue avelaptntes UETAPANTES THY TOKVOTHTO, KOL

70 OVVOLIKO 1EDOES

Mivaxoeg 5.2
Intercept 423,68 7,33E-08 270,2513 577,1086
0,6815 X Variable 1 -467,316 6,19E-07 -660,251 -274,381
X Variable 2 7,432458 1,26E-06 4,218999 10,64592
Omov:

e Intercept: Ztabepd

e X Variable 1: Svvteheotng g mokvomrog D (15°C)
e X Variable 2: Zvvteleotic Tov duvapukod 1Emdovg dyn

H e&icwon mpdPreyng mov mpokvmtet givar n:

PCN=-467,316 D + 7,432458 dyn +423,68

[Mapanpeiton 611 T0 R? givan oyetikd pikpo (0,6815) ondte N xpnoiponoinon ovTOY TV 600
petafANTOV ®g £xovv, mapovctdlovy pev pio mpooéyyion aArd pe mepibopro Pertioonc.
[Mapora avtd to P-value mapovotdletor apketd kpo Kot 6T 600 UETOPANTEG TPAYUA TOV

dtver pio EvOeIEn yia mepeTaip® TEWPAUATIGUO LE TIG CLYKEKPUUEVES LETAPANTEC.
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2" IIpocéyyion

2t 0e0TEPN TPOGEYYIOT OV TPOYUATOTOMONKE, Ol HETAPANTEG OV EMAEYONKAV NTOV Ol
id1ec HOVO OV AVTH TN POPA TO EMIEG YPNOILOTOMONKE AVTIGTPOQMG avdAoya, SNAAON e
™ popoen 1/dyn. E@dcov pe avénon tov 1ED300G ovapévetot peimon tov aptBuod Ketoviov
(Moyom ™G dvoyepéoTePNG QULOIKNG TPOETOWAGIOG KaTd TN @Acn g kobvoTépnong
avaeieing), elvar TPOTOTEPO VA TPOGEYYIOTEL AVTIOTPOQMS avdAioyo M Twn tov. Ta
OOTEAEGLLOTO TTOV TTPOEKVLY ALY TAPOLGLALovTaL 6To dtdypappe 5.38 kot 6tov mivaka 5.3 .

80

*
75

70

65

60

DCN

55
) / :
45

40 T T T T T T T 1
40 45 50 55 60 65 70 75 80

CN MNMpo6PBAedng

Awaypopua 5.38 : Ilpofreyn opiBuod ketaviov ue avelaptntes UETOPINTES TNV TOKVOTHTO KO
70 OvVauIKO 1EDOES e ™) wopen 1/dyn

MMivakag 5.3
Intercept 435,1237 2,16E-14 362,2827 507,9647
0,9166 X Variable 1 -430,954 5,5E-13 -515,074 -346,835
X Variable 2 -49,3513 2,21E-13 -58,5727 -40,1299
Omnov:

e Intercept: Ztabepd
e X Variable 1: Suvteheothic tng mukvomtag D (15°C)
e X Variable 2: Zvvteleotng Tov duvapikov 1EmOoVG pe T popen 1/dyn

122



H e&lomon mpdPreyng mov mpokvmTel eivon n:

PCN=-430,954 D + -49,3513(1/dyn) +435,1237

H mpd onuavtikny mopatipnon eivar n gueoving adénomn g TG Tov R? a6 mv Tn
0,6815 otv TR 0,9166. H mpdPreyn mov £ywve Aomdv OTL T0 Suvopkd 1EMOEG GTOV
napovopaotn Ba £dtve kKoAvTepa amoteAéopata amodeiydnke coot. [lapodia avtd vrdpyovv
TIWES TPOPAEYNG TTOL EEPEVLYOLV OO TNV YPUUUKOTNTO, OTOTE VIAPYEL EMTAEOV TEPIODPLO
Y0 EMTAEOV TPOGEYYIOELS.

3" pocéyyion

Mo v tpit mpocéyylon, emhéynke GAAN pio wW1OTTO ®G avesdptntn petafint poll pe
TNV TUKVOTNTA Kol TO OLVOUIKO 1EDOES, VTN TNG GLVOAKNG OPMUATIKNG TEPIEKTIKOTNTAS.
Bdoel g Oeopiog dnwc mpoavapépbnke, e adENon 1OV OpOUOTIKOV EVOGEMY GTO KOVGLO
eMEPYETOL LEIMOT) TOV aPlOO KETAVIOV KOOMG 01 OPpOUATIKEG EVOGELS givat o otabepéc. Ta
ATOTEAEGUOTO TTOV TTPOEKVY ALY TAPOLGLAlovTal 6To dtdypappe 5.39 kot otov mivaka 5.4 .
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Awaypopua 5.39 : TIpoPreym aptBpov ketaviov pe aveEaptntes HETAPANTES TV TLKVOTNTA,
10 duvopkd EMOEC pe ™ popen 1/dyn kat tn GLVOAMKN APOUOTIKY TEPLEKTIKOTNTA K. M.,
al'total -
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Mivakag 5.4

Intercept 392,5305 2,2E-07 242,5573 542,5037
0.9196 X Variable 1 -0,1238 0,368595 -0,50394 0,256343
' X Variable 2 -376,945 9,74E-06 -563,192 -190,698
X Variable 3 -48,4266 1,82E-12 -58,1415 -38,7117
Omnov:

e Intercept: Ztabepd

e X Variable 1: Zvvteleotng TG GUVOMKNG APOUATIKNG TEPLEKTIKOTNTOC K. L Altotal.
e X Variable 2: Suvteheotic tne mokvotrog D (15°C)

e X Variable 3: Xvvteleotng Tov duvapikov 1Emdovg e ™ popen 1/dyn

H e&icmon mpdPreyng mov mpokvmTeL givat n:
PCN= - 0,1238arota - 376,945D - 48,4266(1/dyn) + 392,5305

Onwg mopatnpeitor, ov kot Tpootédnke dAAN pia WOTTA OC aveEapTnTn HeTAPANTT, TO R
dev petafAndnke o onpavtikd Paduo (amo 0,9166 oe 0,9196). [Hopatnpeitor mwg n Tiun P-
value yio to apoOUATIKA gival opKETO UEYOAN GLYKPLTIKG HE TIG VLIOAOUES 1010TNTA
(0,368595), kdtL TOL VWOSEIKVOEL TG TO, GUVOAIKA OPMUOATIKE OEV TPOGPEPOVY KOAO
OLGYETIGUO pe Tov apdud ketaviov. Omwg edvnke Kol 6To KePAAoo 5.4, T0 APOUOTIKG OV
Kot ovopévoviav vo oyetiCovtar pe tov apBpd Ketaviov, OEV mOPOVLCINGAV  1GYVPN
ocvoyétion. Onwg mpoavaeépOnke avtd pumopel va opeidetar 6to OTL UmOpel Ol APOUATIKES
EVAOCELG TOV TEPLEYOVTOL OTO KAVGLLLA VOL £IvVOIL SOKTUALOL GUVOEDEUEVOL e LEYOAT AVOPOKIKT)
aAvcida kot vo amodidovy KaAoLg aptBpods KEToviov.

4" Tpocéyyion

Ymv mpocEyylon ovt| €£ETAOTNKE av 1 TOPOLCIN TOV GUVOAKADV OPOUATIKOV GTOV
nwapovouaot Oa emépepe d0POPETIKA amoTeAEGHaTa. ANA0OT av TO 6Tabepd KOUUATL TOV
OPOUOTIKOV EVOGEMV, VIEPICYVEL TOV OPAUCTIKOTEPOL TAPAPIVIKOV TOVG. Ot peTafAnté Tov
emAéyOnKkay Aowmdv givar n wokvotnta D, to avtiotpopo dvvopkd Eddeg 1/dyn kor
avTIGTPOPN OMKI OPOUOTIKY TEPLEKTIKOTNTA 1/ alioral. TO amoTEAEGHOATA TOV TPOEKVY AV
napovctaloviol 6to ddypoppa 5.40 kot otov mivaka 5.5 .
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Awaypoppa 5.40 : Ipofieyn opiBuod ketaviov ue avelaptntes UETOLANTES TNV TOKVOTHTO, TO
ovvouiko 1Ewdeg ue ™ popen 1/dyn kar tyy aviiotpopn coVorIK OpWUATIK TEPIEKTIKOTHTO.

K.Iu., ]/artota| .

MMivakag 5.5

Intercept 403,2054 7,67E-10 292,3401 514,0707
0.9207 X Variable 1 0,691624 0,293164 -1,11857 2,501823
’ X Variable 2 -394,184 1,45E-08 -522,038 -266,33
X Variable 3 -46,5983 1,43E-10 -58,3053 -34,8912
Omov:

Intercept: Ztabepd
X Variable 1: Zuvteleotig g GUVOMKNG OPOUOTIKNG TEPIEKTIKOTNTAS K.LL UE TN

popon 1/artal.
X Variable 2: Zvvteleothic g mokvomrag D (15°C)

X Variable 3: Zvvtedeotig Tov dvvapkov 1EmSoVG pe T poper 1/dyn

H e&icwon npdPreyng mov mpokvmTet €ivot 1:

PCN=0,691624(1/arotar) -394,184D -46,5983 (1/dyn) + 403,2054
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Onwg eaivetar, n T T0L R? dev petaPAnonke aobntd (av kot TapatnpROnKe po pKpn
avénon) ko emiong n T P-value yia to. cuvolikd apmpotikd Topapuével okopua VYnAn. Qg
ovumépacpo umopel va Anedel Ot o apOUOTIKA 0gv amoTeAoVV pion KoAn eSaptnuévn
LETAPANT YO0l TNV TPOGEYYIGT TOL aplOUOV KETOVIOL 6TO delypa Kavoipwy mov e&etaletat.

5" IIpocéyyion

2y wpocyylon autn, o¢ tpitn petafAnt pali pe v TukvOTNTO. KOl TO OVTIGTPOQPO
duvapkd Emoeg emiéyetal n Beppokpacio avakmmons 50% «.o., Tsg. Omwg éxet avapepbel
Baoel ¢ Bewpiog, ot Bepupokpacies avakmong oyxetiCovtor pe tov aplBud Ketaviov
ypoppkd. Aniadn pe dvénon tov Beplokpoct®dV avAKTNONG OVOUEVETOL Kol oOENGT TOV
apfpod ketaviov. Amd To AMOTEAECUOTO TOL TPOEKLYAV GTO KEQAANO 5.4, M TO KOAN
oLoYETION amd TIG TPELg Bepuokpaciec mov e€etdoTnKay, HTAV OVTH TOL APOPOLGE GTN
Oepurokpacio avaktnong oto 50% x.0. Ta amoteAéopota TOV TPOEKLYAV TAPOLSLALOVTOL
oto Odypappa 5.41 kot otov wivaka 5.6 .
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Awaypappa 5.41 : [pdfieyn apiBuod ketoviov ue aveloptntes UETOPANTES THY TVKVOTHTA, TO
ovvouko 1Ewoeg e ™ popen 1/dyn ko  Oepuokpocio avixtnong oro 50%, Tso
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Iivaxag 5.6

Intercept 394,144 1,73E-16 343,7399 444 5481
0.9678 X Variable 1 0,164689 5,95E-06 0,0862 0,243177
! X Variable 2 -449,524 5,36E-17 -503,91 -395,138
X Variable 3 -22,1134 0,000242 -36,3653 -7,86147
Omnov:

e Intercept: Ztabepd

e X Variable 1: Zvvteleotic g Beppokpaciog aviktmong oto 50% «x.o., Tsp
e X Variable 2: Suvteheotic tne mokvétnrog D (15°C)

e X Variable 3: Xvvteleotng Tov duvapikov 1Emdovg e ™ popen 1/dyn

H e&icmon mpdPreyng mov mpokvmTeL givat n:

PCN= 0,164689 Tso - 449,524D - 22,1134 (L/dyn) + 394,144

Onwg mapatnpeitar, pe v TpocsOnkm tov Tso ©g eEaptuévn petafintn, to R? avéNdnke oe
éva wavoromtko Paduo (0,9678) kdvovtag v TPocEyyion avt TV KAAVTEPT OC TAOPO.

6" Ipocéyyion

XV mpocéyyion ouvTh, emhéxOnkay ot idieg eEaptnuévec petaPintéc pe v 5" Tpocéyyion,
VYOUEVEG GE OLVAUEIS pe okomd vo avalnmmBel po koAvtepn mwpdPreym tov apBuov
KETOVIOV. ZVYKEKPIUEVO XPNCILOTOMONKOY 1| TUKVOTNTA LE TN LOPON D? 10 1EMOEG 1e ™
HopoN 1/(dyn0’5) kaBmg ko 1 Beppoxpacio avéktnong oto 50% pe ™ popen Tso””.

Ta amotedéopota Tov Tpokvyav Topovcidlovtol oto didypappa 5.42 kot otov mivaka 5.7 .
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Awaypappa 5.42 : [Ipdfreyn apiBuod ketoviov pe aveloptntes UETOPANTES THY TVKVOTHTO [UE
wm wopeii D2, 1o Svvawurd iéiddec e ) popen 1(dyn®) kot ) Ospuorpacia avéxtnone oto
50%, e ™ puopon Tso™.

IMivaxoeg 5.7
Intercept 181,4929 1,75E-06 102,1066 260,8791
0.9680 X Variable 1 5,324393 0,000145 2,050935 8,597851
' X Variable 2 -279,101 1,21E-16 -314,194 -244,008
X Variable 3 -31,7678 0,002824 -58,4125 -5,12303
Omov:

e Intercept: Ztabepd
e X Variable 1: Xvvteleotic g Bepuokpaciog aviktmong oto 50% x.0. L T LOPOT

s>
e X Variable 2: Svvteheotig g mokvotnrag D? (15°C)
e X Variable 3: Zvvteleotng Tov duvapikon 1Emdovg pe ™ popen 1/(dyn

H e&lomon npdPreyng mov mpoxvmTel eivon n:

PCN= 5,324393T5,>° -279,101D? -31,7678 [1/(dyn®?)]+ 181,4929

Onwg eaiveral To R BeAtidOnke eAdyIoTO LE TN XPNOT OVVALEWDYV OTIS LETAPANTES TOL EXOVV

emeyOel.
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5.7 Kavowua mwov winpovv 1ig wpooraypa@és Tov EN 590

2100G6 TapoKdTo Tivakeg mapovotdlovtal ot 11dtnTeS Tov EN 590 Ko oo Kawoio TAnpovv
oUTEG TIC TPodlypaPéc. Me KOKKIVO ONUEW®VOVTOL OCEG TIUEG 1010TNTOV €ivol €KTOG
TPOOOLYPOPAOV Yoo T Kovowo 7wov petpnOnkav. Onmwg @aivetor €yovv  emAeybel
ovykekplpéves 1010t Teg omd to EN590 mov BewpriOniav o onuovikég yio To KadGLo Tov
elyav emieydel va petpnbovv. I'a 1o CFPP emhéybnke n yewepvny mpodiaypaen yuo tnv
evkpotn {ovn mov kKaAvmTel Ko v EAAGSL.

Ot HETPNOELS TOV KOVGIU®MV Kol 1) GVYKPLIOT] TOVG YOPIoTNKE 6€ 600 TIVAKEG. ZTOV TPHOTO
nivaka (5.5) mapovoidlovior 610 mhve uépog To Kavowa mov Ppiokoviav eViog TV
npodtaypae®dv tov EN 590 evd 610 KGTm HEPOC TOL TO KOG T omoio Bpédniay oplakd
eKTOC TV TPodlaypae®v mov eEetdlovtat. H emloyn tov kKavoipwy mov Bpickoviotl oplokd
EKTOG £YIVE L€ TPOGMTIKY EKTIUNOT.

Ytov wivaxko 5.6 mapovoidlovtor OAc Ta kaOouo To omoio PpéOnkov emapKdC EKTOG
npodtaypaedv EN 590. Ta delypata tov CFPP ta omoia £yovv madia (-) avti yio kdmolo
TN elvan ta dgtypota yroo oo omoio dev petpndnkav or yoypég 1010t teg. H mapdietym g
LETPNONG TOVG OV £YIVE JLOTL NTAV YVMOGTO €K TOV TPOTEP®V OTL dIVOLV apKETE YOUNAEG
TIWES OEPLOKPACIOV GTIS YLYPES 1010TNTES, KATL TOL Bl KaBioTovoE 1d1aiTEPO SVGKOAN Kot
xpovoPBopa v axpipn pérpnon tovg. Oswpeitar 6Tt doa detypota £xovv mavAa Ppickovrol
emopkas evioc mpodwaypapdv EN 590 ywo CFPP oty yeiueptv] KAGGN TOL 0QOpa TIG
evKpateg yopes ko v EAAGSa.
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IMivakog 5.8: [Topovcioon TV WG10THTOV TOV KOVGIHL®OV oV eMAEXONKAV Yio Tov EAeyy0 cvpuPatdtrog pe to TpoéTumo EN 590

Kavowpa evtog mpodiaypa@®v Kot oprakd eKtog

HTS100 52,49 | 52,13 837,9 13 3,028 342 -6
HTS100-HCS101 (50-50) 57,25 | 54,82 838,0 18 3,037 360 -5
HVO-A(5-95) 53,09 | 50,85 824,8 0,9 2,302 341 -11
HVO-A(10-90) 53,68 | 52,45 822,2 08 2,298 340 -13
HVO_A(15-85) 55,70 | 54,62 820,2 0,8 2,370 335 -14
T779 5528 | 52,73 833,9 41 3,001 357 -7
HC S101 60,91 | 59,66 837,7 2.4 4,506 366 -3
HCS101-HC103(90-10) 60,46 | 57,56 834,0 2,2 3,867 365 -5
HCS101-HCS103(80-20) 58,24 | 56,26 831,2 1,9 3,385 365 -6
ZT)SIOO'HC51O3(6°'4O)' 50,21 | 48,45 823,1 0,8 2,065 337 -9
HVO-A(20-80) 57,68 | 56,52 817,2 0,7 2,367 330 -15
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IMivaxog 5.9: [Topovcioon TV WG0THTOV TOV KOVGIHL®OV oV MAEXONKAV Yio Tov EAeyy0 cvpuPatdtrog pe to TpoéTvmo EN 590

Kavowpa ektég Tpodriaypa@@v

KHPOZINH(HC S103) 43,73 | 40,95 799,9 0,0 1,283 221 ]
HVO 78,26 | 90,12 778,4 0,0 2,841 293 ]
HVO-U4000 (50-50) 66,23 | 65,68 824,83 5.2 4,197 384 8
HVO-U4000 (25-75) 58,93 | 56,65 847,2 77 5,264 387 11
HTS100-HCS103(70-30)-(A) | 49,78 | 49,18 827,0 0,9 1,846 342 -8
HVO-B(20-80) 55,54 | 51,48 813,2 06 2,215 345 -17
U4000 53,46 | 45,62 873,2 9,9 7,052 395 15
U4000-HCS103(80-20) 52,13 | 44,16 860,0 8,0 4,689 391 11
U4000-HCS103(90-10) 53,22 | 44,47 866,83 9,0 5,801 391 13
U4000_HCS103(70-30) 50,61 | 44,66 853,3 7.1 3,997 390 9
1500-HCS103(80-20)-(C) 48,81 | 47,30 824,8 36 1,977 319 ]
1500-HCS103(85-15)-(D) 48,60 | 49,36 826,5 38 2,012 345 -20
C-HVO(80-20) 54,75 | 54,77 816,0 2.8 2,129 318 ]
U3400 63,06 | 58,26 828,5 2,5 3,260 365 8
U1500 49,03 | 48,73 831,5 6,5 2,231 335 -18
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Onwc paiveton ta pova Kadopa to omoio NTav avotnpd evidg TV tpodtaypap®y Tov EN

590 o11g 1010TNTEG IOV EMAEYOMKAY NTOV TOL €ENG EEL:

I

HTS100
HTS100-HCS101 (50%-50%)
HVO-A(10%-90%)
HVO-A(5%-95%)
HVO-A(15%-85%)

T779

Ymip&av dAlo tévte Kavoa ta ot omoia Kpidnkay KTOG TV TPOSUYPAPDV TOV TPOTHTOV
EN 590 aAld 1 amdxAion Tovg tav apketd pikpn ondte a&ilet va avapepBodv. Ta kadoo

avtd NTav To €N

HCS101 — H Ogppoxpacio 6to 90% g amdotaéng Eenepvodoe kotd 6 °C T
TPOSYPaPH KoL T0 1EGSEC ToV PoMS katd 0,006 (mm?)/s. Enione to CFPP Bpioketat
2 BaBpovg vynAotepa amd TV Tpodiaypag.

HCS101-HC103 (90%-10%) - H Oepuokpacio oto 90% ¢ andotaéng Eemepvovoe
katé 5 °C v mpodioypagy

HCS101-HC103 (80%-20%) - H Beppokpacio 6to 90% tng amdctaéng Eemepvoios
katé 5 °C v mpodioypagy

HTS100-HCS103(60%-40%) — O ap1Bpudg ketaviov Tov nrav poig 0,79 puikpdtepog
oo TNV TPOOLOYPaPT).

HVO-A (20%-80%) — H mokvotnté tov firav 2,8 kg/m?® kértm omd 1o 6plo e
TPOdIrYPaPNS
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5.8 [livakeg peTPNOEWY
IMivaxag perpfioesov 1

ANO:TAIMA (ml) 99 97 97 99 97 97,5 99 97 98
YNOAEIMMA (ml) 0,8 1,8 1,8 1,3 2 1,4 1 2,2 1,8
ANQAEIEZ (ml) 0,2 1,2 1,2 -0,3 1 0,1 0 0,8 0,2
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IMivaxkag perpiocov 2

ANOZTArMA (ml) 97,5 98 99 97 98 98 98,5 97,5 97,5
YNOAEIMMA (ml) 1 1,2 0,8 1,2 1,2 1,4 1,4 1,8 1,5
ANQAEIEZ (ml) 1,5 0,8 0,2 1,8 0,8 0,6 0,1 0,7 1
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IMivaxkag perpiosov 3

ANO:TAIMA (ml) 97,5 98 98 98 98 99 97 97,5
YNOAEIMMA (ml) 2 1,8 1,4 1,5 1,2 1 1,2 2
ANQAEIEZ (ml) 0,5 0,2 0,6 0,5 0,8 0 1,8 0,5
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IMivaxag perpiocov 4

4,635 | 7,6781 5,8501 1,5128 6,2476 5,2408 3,9246 6,8524 9,6019
5,5316 | 9,1661 6,9812 1,8212 7,4909 6,3047 5,0417 8,3083 11,333
0,8379 | 0,8377 0,838 0,7999 0,834 0,8312 0,7784 0,8248 0,8472
2,4861 | 3,7009 2,986 1,003 3,1612 2,7568 2,1641 3,3913 4,3732
3,0281 | 4,5063 3,0373 1,2833 3,8669 3,3851 2,8412 4,1969 5,2641

0,821 | 0,8212 0,8209 0,7816 0,8175 0,8144 0,7617 0,8081 0,8308

-6 -3 -5 - -5 -6 - 8 11
-7 -3 -4 - -6 -6 -38 9 16
-13 -14 -12 - -15 -21 - -3 0

52,76 61,00 57,21 43,39 60,23 58,01 78,11 66,05 58,85

52,21 60,82 57,28 44,07 60,68 58,46 78,41 66,40 59,00

52,49 60,91 57,25 43,73 60,46 58,24 78,26 66,23 58,93

25,8 15,2 20,5 8,9 14,6 14,0 0,2 15,2 22,1
1,2 1,9 1,5 0,0 1,7 1,5 0,0 4,6 6,6
0,1 0,5 0,3 0,0 0,5 0,4 0,0 0,7 1,0

136




IMivaxag perpfioeov 5

3,8346 2,7827 3,2824 2,9996 3,1767 3,1681 3,2713 17,295 8,3556
3,1714 3,3808 4,0165 3,6886 3,8635 3,8408 3,9888 19,807 9,7159
0,827 0,8231 0,8172 0,8132 0,8222 0,8248 0,8202 0,8732 0,86
2,2805 1,6632 1,8937 1,763 1,8488 1,8584 1,9021 6,0402 3,9527
1,8463 2,0645 2,3665 2,2145 2,2975 2,302 2,3701 7,0515 4,6886
0,8096 0,8056 0,8002 0,7961 0,8047 0,8073 0,8026 0,8566 0,843
-8 -9 -15 -17 -13 -11 -14 15 11
-9 -10 -13 -19 -11 -9 -12 18 14
-16 -17 -22 -24 -20 -17 -21 13 11
49,66 50,21 57,84 55,62 53,76 53,28 55,66 53,34 52,37
49,90 50,21 57,52 55,46 53,60 52,90 55,73 53,58 51,88
49,78 50,21 57,68 55,54 53,68 53,09 55,70 53,46 52,13
20,9 19,2 16,9 15,6 18,9 19,9 17,9 28,5 24,8
0,9 0,7 0,7 0,6 0,8 0,8 0,7 8,6 7,0
0,1 0,1 0,1 0,0 0,1 0,1 0,1 13 11
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MMivoxog perpiocemv 6
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Kepaioro 6 — Zvprepacpato

Kopmoreg Anéotaéng

Ot xoumoreg amdctalng mov KataoTtpmOnkav yw o 26 koOoWo Tov  peTpnOnKoav
TOPOVCIACTNKAY GE GUYKPITIKA Stoypappato. XKomdg NTov va peletndel n popen tov
KOUTOADV omdoTaéng Kaddg Kot 1 COUTEPLPOPE TOV TAPOVGIALOVY GE TEPITTMON AVAUELENS
V0 Kowoipwv o€ 16popa T0OGOGTA.

Ymv omAn mepinton avAueEng 000 TLTIKMOV KOVGIH®MV UE TOPATANCIEG 1O10TNTES, OTMG
etvar ta kowoo HCS101 ko HTS100, o¢ ioeg mocdtTES, 1 KOUTOAN 0mdoTAENGS GAVIKE VO
petafairietal opoAd Kovid 6to PHEGO Opo TV dVO KOUTVAMY OmOCTUENG TOV 2 KOVGIU®V
Baonc. Emedn Ntav o povodikd KoOoILo PE TOPATANGIES WO10TNTEG TOL HETPNONKAV GE
petypo oev umopet va e€aybel kKamolo ac@aréG CLUTEPACLA TOV VO ETPEPAIDOVEL OLTN TN
CLUTEPLPOPE KoL Y10l GALQ KODGLOL LLE TOPATANGLES IO1OTNTEG,.

Oocov apopd ta pelypata pe knpolivn mapovsidotnkay tpia dtaypaupata, ta 5.3, 5.4 ko
5.6. Avtioctoro Ta kovotipa Tov avapiydnkav oe kdbe mepintwon pe v knpolivn NTav to
HCS101, to HTS100 xot to U4000. Kot otig tpelg mepmmtdoelc, 1 knpolivn emnmpéace oe
apKeTh peydAo Pabud tn LETOMIKY] TTNTIKOTNTO KOl € TOAD (kPO €mg undevikd Paduo v
TTNTIKOTNTO OVPAC, TOL Elval Kot avT TOL TAPOLGIALEL EVOLAPEPOV OGOV aPopd TO VINLEA.
Ymv mepintoon pdiioto tov petypatrog pe to HCS101, n kmpolivn ¢aivetor va punv
emnpéace KaBOAOL TNV TTNTIKOTNTO OVPAEC.

Yav cvunépacpa propet va e€aydel mog n knpolivn ota petypata dev emnpedlel aobntd v
TINTIKOTNTO OLVPAG o€ peydro Pabuod, omdte dev Ppiokel ypnon m TPOSOHNKN ™S Yo va
BertimBel ) 1010 TOL LT

Ocov agopd T xoumdreg tov perypdtov mov mpootédnke HVO, 1o amoteléopata
avopévoviav pe evolopépov pog kor o HVO €xet apketd dopopeTikn Hopen KOUTOANG
andotadng and ta cuppotikd vinled kabmg Kot S1opopeTikég Beprokpacieg avaKTNoNG.

Y10 ddypappa 5.5, 6mov 1o HVO avapeiydnke pe to peiypo A (HTS100 — HCS103,70-30)
ot kaumoreg oamdotalng ooaiveror va emnpedlovior oe oyetkd pikpd Poduo. To idwo
ovunépacpa e€dyetol Kot amd 1o odypappa 5.8. Avtd BEPata dev Bempeitar apvntikd oe
Kapio mepimtwon oG kol To Kovowo pe to omoia avapeiynke Ppiokoviav eviog
TPOJAYPOP®OV OGOV aPopd TV TtnTikdTnTe 0Vpds. Ondte T0 HVO pmopei va Bempnbei éva
KGO 1O omoio PBertidvel Tig 1010tNTEG TOL VINLEA 08 TOAD peydro Pabuo, €dwkd dGov
aQopd TovV OoplBud KETOVIOL Kol TNV OpOUATIKOTNTO Kol €miong emnpedlel Oetikd Tig
KOUTOAEG omdoTadng MG Kot €YEL UIKPN TINTIKOTNTO OVPAC. Xto Otdypoppa 5.7 mwov
avapeiyOnke pe éva  OpKETO JSPOPETIKGOV WIoTHTOV Kavoywo onwg to U4000 ta
amoteAéopato nNrav owpopetikd. To HVO emnpéace oe pkpd Pabud 1n HETOMIKN
TINTIKOTNTO Kol TNV TTNTIKOTNTO OVPAS oAl oe apkeTd peydro Pabuod tig Oeppokpacieg
avaktnong kovia oto 50%.
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Yav ocounépacuo pmopel va egoybel mog to HVO egivan éva kavoio mov dgv emidpd o€
peydAo Babud otig kaumdAeg amdeTOENS KOUGIH®Y UE 1O10TNTEC KOVTE GTO TPOTLTO TOV
EN590 aAAd n emidopaocn tov eivor povo Oetikn. Emiong m mposHnkn tov mpocdidel 61o
KOOGWO HE TO ONO0 OVOUEYVOVETOL HEYOAVTEPO aplBpd ketaviov Kot peimon g
TEPLEKTIKOTNTAS TOV 6€ apopotikd. Ocov agopd to U4000, av kot Peitidvel e peydio
Babud v mokvoTNTA TOL, TOV OPOUO KETOVIOL TOV KoL TNV APOUATIKOTNTO TOV, TETVYOIVEL
pio peiwon mepimov 11 °C oy mntikdtTa ovpds o petypo tov 50% pe avtd, mTov OU®G
dev elval apketn ®oTe va TeBEl TO KAOGILO EVIOC TPOOLAYPOUPDV.

Yvoyetiopog [dwot)tov

O okomdg oToV GLOYETICUO TV WIOTHTOV Ntav va peietnfel katd mdco 1oybovv ot
YEVIKOTEPEG TOCELG MOV EMKPATOVV, GE &val Oelyla KOLGIH®MV Tov £(el OPKETE UEYOAES
OTOKAICELS TILAOV TOV WO0TNTOV TovG. Ta kavoipa egetdomray oe 000 opdoes. Avtd Tov
nepletyav HVO kat avtd mov dev mepieiyov. Zta daypdupota £xel dobel peyolvtepn Eupoon
ota detypota mov dev mepieiyav HVO, wa ko ta detypota pe HVO ftav apketd Alya oote
va e&ayfel KAmO10 CAPES KO TANPEG CLUTEPAGLLOL.

Kavowpa yopic HVO

Mo tovg poévovg cuoyeticpovg mov pmopetl va AgyBel pe pio TpdT poTd g evromiletal
EUQOVIG YPOUUKOTNTO, EIVOL Ol GUGYETIGHOL OPOUATIKOTNTOC-TUKVOTNTOS KOl TUKVOTNTOG-
nmtwkomtoc. Ta amotedéopato €d® Epyovior oOpemva pe 1 Bewpia. AvENon g
OPOUOTIKOTNTAG TPOPAVOS EMLPEPEL OENCT NG TLKVOTNTOG, MG KOU Ol OPOUOTIKES
EVAGELS £YOVV TO UEYAAVTEPO HOPLOKO PAPOg amd TOVS VIPOYOVAVOPUKESG TOV TEPLEYOVTOL
oto vinled. Emiong avénon g mukvomntag onuaivel yevikotepn ovénom Papitepwv
eVOcE®V 610 Koolo. Ot Papitepeg evOCELS amooTdlovy Kot 6 LEYOAVTEPES OepLOKPOGIES
omotE OMMG avapevotov pe ovénon g mukvotntag emnAle avénon tev Beppokpacidv
avdktnong wkd otig Beppokpacies yia to 50% tng avdxkmong kot ave.

210 GLGYETICUO TLKVOTNTAG-OPIOUO KETOVIOL, TOPOLGLAGTNKE YPOUUIKOTNTO HOVO OTaV
amoKAEloTNKAV TO. Kovowlo pe aptBud ketaviov peyaAdtepo tov 55. Bdoel g Bewpiag,
peyoAvtepa poplokd Bépn o vdpoyovavOpakeg divovv Kot peyaAdtepovs aplfois ketaviov.
BéBato avtd dev 1oyvEL OTNV TEPIMTOON TOV APOUATIKOV LOpoYyovavOpdkmv mov divouv
peydiovg aplpodc ketaviov povo O6tav 0 apOUOTIKOG OoKTOAOG Ppioketar 610 dKpo
HEeYAANG Topa@vikng aAvcidas. Ommg aiveton Kot 6to dtdypappa 5.10 n ypoppukota yuo
o Kowolwo pe aplBpd ketoviov kAT® TOL 55 TOPOLGLALETOL OPKETE UKOVOTOIMTIKY|
(R?=0,7948).

Yav cvoumépacpa propet va Anedet to 6Tt yia kavoio kovtd otig 1ot teg tov EN 590 dcov
apopd Tov aplfpd KeTaviov 0 GLOYETIGUAC TLKVOTNTOG Kot aplBpov ketaviov sivar aioOntdc.
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H ondéxhon ota dstypoto mov €0tvav OmoTEAECUOTO EKTOC YPOUUKOTNTOS UTOpeEl va
opeiletanr 6 TOAOVG TOPAYOVTEG KO KLUPI®MG 0TO OTL TPOKEITOL Y10, KOVGIUO HE 1O10TNTEG
aPKETA paKkpld amd avtég Tov Tpotvmwov EN 590 kou tov mepiocdtepmv cvpupotikdv vimlel.
Emiong 6mwg £xet avaeepbel apketég popég kKabe detypo mepiéyet éva oAy peyddo aptOpd
SLPOPETIKMV EVAOGEMV TTOV EMNPEALOVV SLOPOPETIKA TIG 1O1OTNTEG TOVL.

2y mEPINT®OON TOL GUGYETIGUOV TINTIKOTNTOG Kol OplOpov KETOVIOV, TOPOLGLACTNKE
OLGYETIGUOG OTav and Tig petpnoelg omokieiomkav to U4000, ta peiypatd tov pe knpolivn
kaBdg Kot 1 knpolivn avt) kabovtr. O anokielopudg avtodg €yve €€’ autiog TV aKpoimv
Oepurokpacidv andéctaéng mov divet o U4000, Todd Kovid ota Gve dpta yio To vinlel, kot m
knpolivn €&’ aitiog NG eUEAVOVG UEYAANG OPOPAS OTNV KOUTUAN amOcTOENG OO TO
vinlel. And ta kadoo mov Tapovsldotnkay ota dwypdupata 5.23-5.25 eaiveton avénon
oV POy KeTOViov pe adénom TG TTNTIKOTNTOG E01KA Yo TG Oeppokpacieg avaKTNong
50% ka1 90%.

TELOG Y10 TO GUGYETIGUO TNG APOUATIKOTNTOG LE TNV TTNTIKOTNTA, EVAO Tapovstaletar pio
YEVIKOTEPT TAOT ENONG TOV BEPLOKPACIOV AVAKTNONG 0TS avaeEpel Kol 1 Bempia, dev
pmopel voo AneOel KATMOW0 AGPOUAEG GUUTEPAGLO HOG KOL Ol TWES YPOUUIKOTNTAS TV
GYETIKA LIKPEC.

Agtypato pe HVO

Ta detypota pe HVO mov petpndnkav nroav oxetikd Alyo ondte dev eivan ac@aré va e&aybel
KOO0 Yevikd cupmépacpo. Ziyovpa Opmg, O0mmg mopatnpndnke n wpoctnkn HVO ota
OPOPO KOVGIUO ETEPEPE TIC OVOUEVOLEVES EMMPEAEIG CUUTEPLUPOPES GUUPOVO WE TIG
W teg Tov HVO. AnAaon pe aovénon tov HVO erépyeton oagng peimon g mukvotntog,
[og Ko Exel ™ HIKpOTEPN TLKVOTNTA 0O OAQ TO KaOoa, avénon tov aplfpod Ketaviov,
Hog Kot £xel Tov peyolutepo amd OA0 TO KOVGIUO KOl TEAOG UEIMON TOV APOUOTIKOV GE
KéOe mepinmtwon pog Ko mepiEyxel unoevikd. Ocov apopd T1g KOUTOHAES andoTasng, HEXPL TO
50% emdpd ovénTikd Kot PETd EMOPA HEWOTIKO AOY® NG HOPPNG TG KaumOAng tov. H
ovUTEPIPOPE avTY| TO KaB1oTA Eva eEonpeTikd TpdcheTo yia v PeATioN TOV IOOTHTOV EVOG
kavoipov. To povo mpoPAnua mov propet va evtomiotei oto HVO givar n pikpn mokvotta
T0V oV T0 TEPLopilel oe €va Pabud, oto vo avoprybel oe peydlo TOGOGTA oG Kol 1M
TUKVOTNTO EIVOL YPOUUKT) 1010TNTOL.

Yav yevikd cvumépacpo pmopel va Anedel to ot e€etdlovtal kavoa pe peydio €bpog
WOOTATOV OPKETA LOKPLE O VTEC TMV TPOJAYPUPOV, Elvar apkeTd 0VoKoA0 va e&ayBovv
OO CLUTEPACUATO OGOV OPOPA TOVG GUCYETIGUOVG Tov mpootdlel n OBewpia. Emiong
apketd mepimhokn kabictaton n €E£TAOT TOV OPOUATIKOV GTOVG CLUGYETIGLOVG QLTOVG OO
N GTIYU oV deV ivat YvmoTd Tt £i00VGg aKpIPOG OPOUATIKES EVOGELS GLUUETEXOVY. MTopel
va AgxBel T¢ Yo To TEPIGGOTEPA KOOSO TOV Bpickoviay Kovtd oTig mpodtaypapés tov EN
590, T0 0MOTEAEGLOTO TMV GLGYETICUAOV PPICKOVTOL OPKETE KOVTH GE OLTA TOV TPOSTALEL M
Oewpia. Ocov apopd t0 HVO, 1 mpocsbnikn tov o€ petypota £d€1&e capn Pertioon dAwv Tov
1010THT®V TOVG.
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Agiktng Ketaviov

Evdwpépov mapovsiocav o anoteAéopata Tov 000 SEIKTOV ketaviov mov petpinkav. O
delktng ketoviov g peBddov ASTM D976 mapodtt éxet eykatainebei, £édmoe KaldTEpO
aroteAéopato omd avtdv g nebddov EN ISO 4264 kot poMoto mpoceyyloe pe HEYAAN
axpipela Tov apBud ketaviov tov kKabBapod HVO cg avtiBeon pe v mpdtunn uébodo mov
£0maoe peydAn amndxion. Avtd ogeiletar 6Tt  EN ISO 4264 ypnowonotet tpio onueio g
KapmoAng amodotaéng evo n ASTM D976 uovo éva kar 1o HVO €xet apketd SlopopeTikn
KOUTOAN andotaéng amd auth Tov cupfoticod vineA.

Q¢ YeVIKO CUUTEPAGLO. TPOKVITEL TOC TPEMEL VOL TTPAYUATOTOM OOV £pEvVe YOP® amd Evay
deikmn Ketaviov mov divel KaAOTEPA AmMOTEAESUATO Lo Kot 0 oN oyvov pe m uébodo EN
ISO 4264 6ivel 6 TOALEG TEPMTMGELS ONUAVTIKES OTOKMGELS OO TOV TPOYUATIKO aplOuod
ketaviov. Emiong Oa pmopovoe va mpotabel kdmowo Tpomomoinon dcte vo KOADTTEL Kot
Koo, EKTOG TV opiv mov divetl 1 uébodog Kupimg 6Gov apopd to gvpog amdotaéne. '
napddetypa, oto Kavotpwo U4000 ov Bpioketal eKTOG TOV €0pOoVG BEPUOKPAGIOV OVAKTNONG
™mg peBddov, N amdxkion NTav g 16w Tov 8 apludv ketaviov yapnAdtepn amd TO
npoypatikd. Télog, pag kot to HVO delyvet va givar éva kadoylo mov oto dpeco péilov Ba
evtayOel oe petypata pe 1o vimled, kpivetar amapaitmto va gvpebovv véeg eElodoelg mov Oa
npoceyyilovy KavomomTikd Tov opliud KeTaviov TETOWMV UEWYUATOV GE OTOLOONTOTE
1060010 avaueEng e HVO.

Avaivon ITarwvopopnong

Ao TOV GLGYETIGUO W10TTOV pe Tov opBud ketaviov pio mpog pio dev Ppédnke kdmola
capng £voelin mov va poptupel woyvpd cvoyetiopd. o to Adyo avtd mpaypoatomoiOnke
OTOTIOTIKY] OVAAVGT] MGTE VO GUGYETIGTOVY TAV® amd Lo 1010TNTES te 6Komd va TtpoPrepbel
0 ap1Buog KeTAViov.

Ot 1810 1eC OV €EETAGTNKOV NTOV 1 TUKVOTNTA, TO SVVOAIKO 1EDOES, TO OPMOUATIKE KOl 1|
Bepuokpacio avdxktong oto 50% k.0. OewpnTikd OAeC O WOTNTEG AVTEG £YOVV EMIOPOOT
otov apBud ketaviov. Me avénon g mukvotntag Kot T BepLoKpaciog avaKTNoNG £XOVE
dvénon tov apdupov ketaviov, evad pe adENoN TOV APOUATIKOV Exovue peimor tov. Emiong
0G0 10 OLVOIKO 1EMIEC UIKPATVEL TOCO EVLVOEITOL I PACT] TNG PUVGIKNG TPOETOLUACIOG TOV
Kowoipov Katd v Evapén g kadong Kot dpa o aplfpnog ketaviov avEdvetat.

[Mpaypatonowdviag v moAvopounon, mapoatnpndnke Ot oty emioyn tov {edyovg
TUKVOTNTOG KOl SVVAUIKOV 1EDO0VE, TO 1EMOEG £0WGE TOAD KOAVTEPO, ATOTEAEGUATO GTOV
TOPOVOHOOTH, ONAadn pe T popeny 1/dyn. H Aoywn mioow amd T oLUmEPLPOpE ovTh
Bpioketar 6to 0TL TO 1EDOES pe ToV aplBud Ketaviov HeTaBAAAOVTOL OVTIOTPOP®G ovaAoya. Tt
avTd T0 AGY0 AotV ot 6VO AVTEG O1OTNTEG YPNOLOTOONKAV GE QLT T HOPEN KoL GTIG
VIOAOITES OVOAVCELG TOAVOPOUNGNG TTOL TPOLY LALTOTTO 0KV,

Ocov agopl oT0 OPOUOTIKE, TO OTOTEAECUOTO TOL  TOPOLCLICTNKAY  OTOV  OVTA
ypnowonomdnkav mg tpitn e€apmmuévn petafintn, oev NTov opkeTd tKovomomTikd. Onwg
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elye mpokdyel Kot omd To SypAUUOTO OTO KEPAANO 5.4, M YPOUUKOTNTA OVAUEGO GTNV
OPOUOTIKOTNTO KO 6TOV aplOd KETOVIOL GTO KODGILO TOV LETPHONKAY TOV TOAD LUKPT).

H mo xahn mpocéyyion edvnke va givor vt Tov ¥pnoiponotel ooy aveEaptnreg LETAPANTES
™V TUKVOTNTO, TO EMOEC GTOV TOPOVOUASTH Kot T Ogppokpacia avéxtnong oto 50% n
omofo £dwoe R oxeoov 0,97. H tyun Tsp 0ntmwg mpoavapépnke, emAéyOnke pog Kot £0tve
OPKETE KOAN OXECN YPOUUKOTNTOG HOVT] TNG KE TOV aptBpd KeTaviov.

2V TPocEyyIon OOV Ol TPEIS OVTEG METOPANTEG VYOONKOV pe SVVAUELS UE OKOMO TNV
emitevén Lo kohvtepne TpdPreyng, mapatnpnOnke o pkpn Peitioon).

Kaveipa mov tinpodv v wpodwaypaei EN 590
Ta e&ng 6 kavoa Bpédnkav evtdg Tpodiaypapmv

HTS100, HTS100-HCS101 (50%-50%), HVO-A(10%-90%), HVO-A(5%-95%), HVO-
A(15%-85%), T779

[Mopatmpeitor emtvoyng N tpocmddeia PEATIOONS VOGS KAVGIHOV YOUNAITEPOV TPOSIALYPOUPDV
tov EN 590 pe mpocstnkn HVO. Mdahota tav dvvat 1 tpocstnin émg kot 15% HVO ywpig
10 TEMKO KaOGoo va PBpebel €KTOC TPOOypa@OV. XTOVG VEDTEPOLS KIVNTNPES OTOL M
TOPOYN KOVGIHOL YiETOl e NAEKTPOVIKO TPOTO, TO TPOPANUA TOVL TEPLOPIGUOV TG UIKPNG
nmokvotrog Tov HVO propel va EemepaoTet.
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