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lTPOAOIox

Me dwitepn yapd, T kot aicbnuo evBdivng mapadidovpe ot dnpocidma 0 A' TEHYOG TOV
nepodikod «IKAPOY EIMNIETHMH» pe ™ @ihodo&ia va amoteléost meplodiky| —ova £Tog-

GTOVON OTIG OEPOTOPIKES EMIGTNLLES.

To mepodkd «lkdpov Emotquny», eivor pio  SIETOTNUOVIK  GLAAOYH  TEPIMYEDV
EMOTNUOVIK®OV £PpYOCIMV TOV Adaktikoy Exnaidevutikod [Ipocmmikod g Xyoing. Ot epyacieg
avTéG Eyovv dnuoctevbel oe Eykpita S1eBv TEPLOdIKG Kot TPOKTIKG GUVESPI®V e KPITES , Kot
£YOVV TPOKOHYEL KLPI®MG amd TNV EPELVNTIKY dpacTnPloTnTe Tov AdakTIKoD Exmoidevticon
[pocwnikod arid ko and T Ammhopotikég Epyacieg tov Ikdpov g meptodov 2004-2007.
O1 avOTEP® EMIOTNUOVIKEG EPYAGIEG -OPIOHEVES €K TV OTolV Exouv AdPet diebveic dwukpioeis-
&yovv 1010TEPMG peydan atio, av Anebodv vdymn ot avtifoeg cuvOnKeg VIO TG 0moieg AVTES
TpaypatoromOnkay, Aoy Tov 6eIGHOL Tov 1999 ov katéotpeye Tn ZXoAn.

H éxdoon tov 7EPOSIKOD GCULUTIATEL YPOVIKA HE TO EYKOIVIO TOV VEDV KINPLK®OV
EYKOTAGTACEMV TG YOG Ikdpmv kot pe Tov cuvtelobpevo Akadnpaikd EKouyypovIoUd Kot’
epappoyn tov Nopwv 3187/2003 wor 3413/2005 mov emPdarovv 1060 NG HeTddOoNS TNG
yvoong pe m ddackorio 660 Kol TV TOPAY®YN TNG HUECO amd TN PACGIKN Kol EQUPUOGUEVN
€pevva. ZUUTIATEL TOPOAANAC Kol pe TV KaOEpmon VEOV DECUOV Kol OVTIAWE®DY Yo TNV
dnpovpyia eviaiog tprtofabuiag exkmaidevons oe evPONAIKO eminedo pESH Ao TN OLOKNPLEN
g MmoAdvia Ko Tng KivnTikdtnrog amd debveic dpdoelg 6mwg tov Military Erasmus kot g
"Evoong Agponopikdv Akadnuiov (EUAFA).

To Awoxktikd Exmoadevticd Ipocomikd g yoing Bo cuveyicel v epymon tpocmdfeld Tov
OVTOOKPIVOLEVO OTNV EUmIGTOGLVN TG Nyeoiog ¢ [LA. kot g Alotknoemg g ZYoAng pe
ATOKAEISTIKO GKOTO TNV avoPadupon tng eknaidevong tov Ikdpwv Kot v edpainon &vog
Axadnpaikov mepBAALOVTOG OVTATOKPIVOUEVOL GTIG TPEYOVGES KOl LEAAOVTIKES OOTNOELG TNG
IT.A.

Agxérewn, Mdiog 2008

Kadnynmig II¢tpoc N. Kwtorwomoviog

Koounropag Z.1.
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Euphrosyne Efthimiadou, Comment élaborer un curriculum pour I’ apprentissage
du francais langue seconde?, 5° Congrés Panhellénique des Professeurs de
F.L.E. Athénes, 2-5 Décembre 2004, Université d’ Athénes (Faculté des Lettres,
llissia).

Ap. Euppoaolvn EubBuuiadou, KaAdiepywvrag TeXVIKEC EVEQYOTTOINONC/EUWUXWANS
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University of Athens — Language Center, the International Conference “Language
in a Changing World”, December 9-11, 2005.

Dr. Euphrosyne Efthimiadou, Quelles tdches communicatives peut-on réaliser en
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aujourd’hui: nouvelles perspectives, Hotel CAPSIS S.A., 22-24 septembre 2007.

Dr. Euphrosyne Efthimiadou, Formation Continue. Enseignement du f.0.s. et
formation des adultes, la revue FLECHE, le bulletin des professeurs en FLE,
Chypre, 2004.

Lascaratou, C., & Hatzidaki, O., (2003) Pain_as Process in Modern Greek: the
Case of Ponao, Journal of Greek Linguistics 3.

Hatzidaki, O. (2004) Using Corpora and the Internet as Textual Resources for the
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Languages in Europe, Metaixmio, Athens.

Symeon, D., Teaching Writing: Cross-lingquistic and Cross-cultural Perspectives, 3
Conference of the European Association for the Teaching of Academic Writing,
Hellenic American Union, Athens, Greece, 22-24 June, 2005.

Hatzidaki, O. (2006) Evaluation of the Spoken Lexicophraseological Skills of Greek
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International Conference “Foreign Language Teaching in Tertiary Education”, 9-10
June 2005, Epirus Institute of Technology, Dionikos Publications, Athens.

Hatzidaki, O., A Corpus-Based Approach to Modern Greek Language Research
and Teaching, oto Teubert, W., & Krishnamurthy, R. (eds) Corpus Linguistics:
Critical Concepts in Linguistics, Routledge, London.
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1. Patsourakos, A., On some Properties of Hall Elements in the Free Nonassociative
Algebra, Acta Math. Hungar., 118 (3), 2008, first published online December 3,
2007.

2. Patsourakos, A., On Nilpotent Properties of Leibniz Algebras, Communication in
Algebra 35, 2007.

3. TMatooupdkog, A., On Nilpotent and Solvable Leibniz Algebras, 7° MaveAArivio
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3. Touéag Aspoduvauiknic — Mnxavikng lfrnong

1. Georgantopoulos, A.G., Morisson, H.J., Panaras, G.A., Gatski, B.T., Analysis of
Extensive Cross-Flow Separation Using Higher-Order RANS Closure Models, 21
AIAA Applied Aerodynamics Conference, June 23-26, 2003, Orlando, FL.
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Petropoulos, P.G., Vaxevanidis, M.N., and Pantazaras, N.C., and Antoniadis, T.A.,
(2004) Control of representative turned surface textures, Wear, 257 (12), pp. 1270-
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pp.95-103.
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Petropoulos, P.G., Vaxevanidis, M.N., Pantazaras, N.C., and Antoniadis, T.A.
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Vaxevanidis, M.N., Petropoulos, P.G., and Pantazaras, N.C. (2004) Surface
properties of steel plates impacted by spherical shots, Proc. 9th Int. Conference on
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Petropoulos, G., Pantazaras, C., Vaxevanidis, N., and Ntziantzias, |., Selecting
subsets of mutually uncorrelated surface roughness parameters in turning
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2005, Giwice-Zakopane, Poland, pp. 803-808.

Markopoulos, A., Vaxevanidis, N., Petropoulos, G., Manolakos, E.D., Artificial
neural network modeling of surface finish in Electro-discharge machining of tool
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95609).
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Chryssolouris, G., Vassilliou, El., Mavrikios, D. (2006) Application of Information
Theory to the Quantification of Concurrent Engineering Processes, oto: P.
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Petropoulos, P.G., Vaxevanidis, M.N., Koutsomichalis, A., and lakovou, A., A
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Merpoétroudog, TI., TMMavtaldpag, K., Kai Ba&eBavidng, N., 2nuagia 1n¢
TOTTOYPAQIKNC  QVICOTPOTTIAC  KATEPYAOUEVWYV _ ETTIQAVEIWYV —  TTapadEiyuara,
Metrology 2005: 10 TakTIKO 2uvEdpio MeTpoloyiag, 11-12 NoguBpiou 2005, ABrva,
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1. Touéacg Hyerikn¢ — AIoIKNTIKN G,
AvOpwrrioTikwyv Emiornuwyv kai uoioAoyiag

Euphrosyne Efthimiadou, Comment élaborer un curriculum pour I’
apprentissage du francais langue seconde?, 5° Congrés Panhellénique des
Professeurs de F.L.E. Athénes, 2-5 Décembre 2004, Université d’ Athénes
(Faculté des Lettres, llissia).

MepiAnyn

Le débat actuel sur la nécessité d’innover les politiques éducatives et de
restructurer les contenus d’enseignement demeure ouvert. Dans ce cas,
I'élaboration d’'un programme d’études pour I'apprentissage du frangais langue
seconde s’associe aux pratiques de I'enseignant et aux apprentissages acquis par
les sujets. Par conséquent, le défi de la pertinence des objectifs d’apprentissage et
des contenus d’enseignement se pose. Plus précisément, dans le domaine de
'apprentissage de langues étrangéres on devra s’adapter a la politique linguistique
définie par le Cadre européen commun de référence du Conseil de I'Europe en
vue d'ouvrir les perspectives pour une orientation multidimensionnelle et
modulaire. Aprés s’étre intéressé a cultiver des compétences transversales
communes a différentes disciplines, on est invité a savoir organiser efficacement
l'interconnexion entre citoyenneté, éducation et formation. En fin de compte, la
Francophonie vise a assurer la diversification linguistique et culturelle en articulant
a la fois l'unité et la diversité.

Ap. Eueppoouivn EuBupiddou, KaAAispywvrag TEXVIKEC
gvepyomoinond/suwuxwons ouddac ornv__ diadikagia _skpudabnong g
FaAAiknge wg Acgurepng &évne vAwooag, University of Athens — Language
Center, the International Conference “Language in a Changing World”,
December 9-11, 2005.

MepiAnyn

10 TAaiola Tou AieBvoug Zuvedpiou pe Bépa «H yAwooa oe évav KOOUO TToU
aAAaCe» TTou opyavwBnke atmd 1o AidaokaAeio =évwv MNwaowv Tou EBvIKoU Kal
KatrodiatpiakoU MavemmoTnuiou ABnvwy, ftav €kOnAn n avaykn va ekepacTouvV ol
OIOQOPETIKEG  TTPOCEYYIOEIGC  TTOU  TTPAYMATOTIOIOUVTAl  O€  €va  TTayKOOUIOo
ePIBAAAOV, WoTe va gualoBbnTotroinBolpe OAol gueic TTOU DIATTPAYUATEUOUAOTE
TNV TTaIdAYWYIKI TTPOCEYYION Miag i TTEPICCOTEPWYV EEVWV YAWOOWY TTEPA aTTd TV
MNTPIKN pag.
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H avalitnon véwv TpOTTwV TTPOCEYyIoNG TNG TTaIdaywyIKhG diadikaciag odnyei
oTNV UI0B€TNON TEXVIKWY gvepyoTToinong / egylyxwong Tng ouadag TTou Ba
Onuioupyouv TIG KATAAANAEG TTPOUTTOBEDEIS yia TNV KAANEPYEIQ ETTIKOIVWVIOKWY
oe€lotNTwy oAAG TTOoU PonBouv Kupiwg oTnv dielpuvon TNG KPITIKAG Kal
ONUIOUPYIKAG OKEWNG.

‘ET01, n evepyoTroinon NG opddag pyéoa otnv dIdAKTIKY diadikacia TG YOAAIKAG
wg OelTepng &€vng yAWwooag eival pia TTAPAPETPOG TToU TTapouaiddel 1I91aiTEPO
evOIaQEPOV, KABWG N EVEPYNAG CUMMETOXN KAl EVOWMPATWON Tou KABe PéEAOUG TNG
opadag Bewpeital BepeAIIONG yiIa TNV TTPOOSO Kal TNV PEAAOVTIKY €EENIER TOu
WOTTOU va eviayBei aToug KOATTOUG TOU KOIVWVIKOU KOl ETTAYYEAUOTIKOU XWPOU.

Dr. Euphrosyne Efthimiadou, Quelles tdches communicatives peut-on
réaliser en classe de lanque en vue de cultivar les competences du groupe?,
6° Congrés Panhellénique des Professeurs de Frangais, L’ enseignement du
frangais aujourd’hui: nouvelles perspectives, Hotel CAPSIS S.A., 22-24
septembre 2007.

MepiAnyn

Si I on s’intéresse a définir le processus de I'apprentissage d’une langue, il est
important de définir la nature et I'exécution de la tidche a entreprendre. Plus
précisément, la réalisation d’'une tdche communicative nécessite I'acquisition
stratégique de compétences requises. Car la communication fait partie intégrante
des taches dans lesquelles les participants s’engagent afin de cultiver des
compétences a l'oral, a I'écrit ou méme en interaction.

Sous cet aspect, il s'avere important d’étudier, d’'une part, le processus des
taches communicatives, d’autre part, de mentionner des techniques de motivation
du groupe et enfin de signaler l'importance de linstauration des situations
constructives.

Dr. Euphrosyne Efthimiadou, Formation Continue: Enseignement du f.o.s. et
formation des adultes, la revue FLECHE, le bulletin des professeurs en FLE,
Chypre, 2004.

MepiAnyn

Au seuil du XXle siécle et a la suite des exigences d’ une Europe unie, le
chemin qui conduit a I' apprentissage des langues vivantes connait un

élargissement mais aussi une finalité. En ce qui concerne I apprentissage du
FLE, on observe qu’ il s’ adresse a des publics hétérogénes. Il y a quelques
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années, I' enseignement du frangais précoce, destiné aux enfants, s’ est
développé. D’ autre part, I' enseignement du frangais a but professionnel vise a un
public spécialisé. C’' est pourquoi, on signale qu’ on assiste a I' apprentissage du
francais au lieu de préciser qu’ on apprend le francais.

On peut d’ abord aborder I’ approche didactique du frangais professionnel
centré sur des objectifs spécifiques (F.O.S.) et destiné a des publics spécifiques.
Par la suite, on va s’interroger sur la formation des enseignants tout en proposant
une série de techniques d’ intervention.

~—~——~

Lascaratou, C., & Hatzidaki, O., (2003) Pain as Process in Modern Greek: the
Case of Ponao, Journal of Greek Linguistics 3.

MepiAnyn

This paper presents the results of a pilot study of the verbal expression of pain in
Modern Greek and forms part of an on-going, large-scale, corpus-based
investigation. On the basis of a first taxonomy of lexico-phraseological forms and
syntactic structures derived from authentic doctor—patient dialogues, it will be
shown that, in Greek, pain is primarily viewed as process, secondarily as
participant and only marginally as quality. In the light of Halliday’s (1985/1994)
functional analysis, we shall focus on the wording of pain through the verb ponao
‘hurt’, viewed from the standpoint of transitivity. On the strength of our spoken
data, it will be argued that in Greek there is a clear tendency for pain to be
predominantly configured as an intransitive personal process, with the body part
only rarely being construed as the locus of pain. This tendency reveals that pain is
understood as residing in the sufferer’s self as a whole rather than in just some
part of the body.

Hatzidaki, O. (2004) Using Corpora and the Internet as Textual Resources for
the Promotion of Modern Greek as a Foreign Language, oto: Dendrinos, M.,
& Mitsikopoulou, M., (eds.) Policies of Linguistic Pluralism and the Teaching
of Languages in Europe, Metaixmio, Athens.

MepiAnyn

This paper presents methods of exploiting the vast amounts of language data in
electronic form which are available on the Internet, for the purposes of teaching
Modern Greek as a foreign language (hereafter TMGFL). Specifically, it describes
practical ways of using such data as a basis for the creation of teaching materials
which will involve the learner in a process of exploration and discovery of the
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formal and functional features of the Modern Greek language, instead of their
passive accumulation by him or her. This method is expected to contribute to a
firmer consolidation of the linguistic information, as well as a wider exposure to the
cultural elements encapsulated in language. Although the methods described
below are language-independent, Modern Greek (henceforth MG) has been
selected as our main focus, firstly, as a characteristic example of a lesser-spoken
language in need of promotion, and, secondly, as a foreign language in slowly but
steadily increasing demand.

Symeon, D., Teaching Writing: Cross-linquistic _and _Cross-cultural
Perspectives, 3" Conference of the European Association for the Teaching
of Academic Writing, Hellenic American Union, Athens, Greece, 22-24 June,
2005.

MepiAnyn

Research in various areas of linguistics, sociolinguistics, discourse analysis and
teaching methodology (Blum-Kulka 1982, 1983; Coffin 2004; Cohen and Olshtain
1993; Coulmas 1981; Dendrinos 1984, 1986; Holmes 1992, 1995; Papaefthymiou-
Lytra 1990; Shuck and Paxton 2002; Symeon 1994, 2000; Thomas 1983) has
emphasized the social role of language, which can be viewed as a way of social
behaviour. This role has greatly affected foreign language teachers, who do not
only transmit knowledge of the language to be learnt, but also help their students
use this language appropriately in specific situations overcoming problems arising
from the socio-cultural differences between the native language and the foreign
language. Such problems can be traced in all areas of language learning, i.e.
reading, writing, listening and speaking.

In this paper, an attempt is made to identify problems of socio-cultural
significance faced by English instructors who teach Academic Writing. Our aim is
to sensitise our students with the possible differences in writing cultures, styles and
linguistic conventions between English and Greek. This sensitization will enable
them to perceive more clearly the distinction between universals and specifics in
writing and, therefore, avoid linguistic mistakes of social significance.

Hatzidaki, O. (2006) Evaluation of the Spoken Lexicophraseological Skills of
Greek University Students of English: a Corpus-based Approach,
Proceedings of the International Conference “Foreign Language Teaching in
Tertiary Education”, 9-10 June 2005, Epirus Institute of Technology, Dionikos
Publications, Athens.
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MepiAnyn

This paper presents the initial findings of a large-scale corpus-based study of the
spoken phraseology of Greek university students of English. The research is
based on the Contrastive Interlanguage Analysis model (Granger 2002), whereby
comparisons of linguistic features are carried out on comparable corpora of
English language learners and native speakers (the present study uses the
LOCNEC corpus and the Greek component of the LINDSEI corpus respectively;
De Cock 2004). Our analysis shows that, firstly, the phraseology of speech is
inextricably linked to its interactive nature and to the linguistic phenomena by
which interactiveness is effected (e.g. discourse markers); and, secondly, although
Greek learners are to a certain extent aware of the phraseological system of native
speech, their collocational practices diverge considerably from those of native
speakers, both quantitatively (i.e. concerning the type and range of the
phraseological features employed) and qualitatively (i.e. concerning the pragmatic
functions fulfilled by those features). As a potential remedy, an example of a
corpus-driven awareness-raising exercise is proposed.

Hatzidaki, O., A Corpus-Based Approach to Modern Greek Langquage
Research and Teaching, oto Teubert, W., & Krishnamurthy, R. (eds) Corpus
Linguistics: Critical Concepts in Linguistics, Routledge, London.

MepiAnyn

Modern Greek (MG) does not have a strong tradition of empirical linguistic
research such as many other European languages have. A major lack has been in
the use of corpora. In the pre-electronic age, traditional grammars used a variety of
sources without any systematic criteria, and relied heavily on introspection.
Modern grammars are based on a more systematic collection of data but, in
general, where corpora are used in linguistic research, they are not fully exploited
and generalizations on sociolinguistic issues (cf., Kavoukopoulos 1989, Holton
1990), for example, are claimed on the basis of relatively small amounts of data.
Philippaki-Warburton aptly summarizes

the problem when she points out the need for “up to date descriptions under the
guidance of the linguist” (1990:64) and the need for “objective linguistic and
sociolinguistic appraisal of MG” (1990:65). It is our view that corpora are an
excellent way of meeting this need.

In the last two decades, the small amount of work that has been done on
Modern Greek corpora has remained little known outside the group of specialists
for whom it was intended. In order to improve the availability of information on
current and recent work, we designed and distributed a questionnaire to obtain
information on the specifications (nature and size of corpus, hardware and
software, processing tools and intended users and applications) of any corpus
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projects there might be. The response over a period of 6 months was quite
encouraging and the findings are summarized in Appendix 1 here, although we
cannot guarantee their comprehensiveness. They are discussed in detail in
Goutsos, Hatzidaki and King (1993).

The survey findings indicate a respectable beginning to computer-based
projects. There are two major projects aiming at the design of a general corpus of
MG (CTI and ILSP, currently 10 million words each, with plans for expansion).
Apart from general corpora, there are also literary corpora, specialized corpora and

spoken corpora.
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2. Touéac Mabnuarikwv — Puoikwv Emiornuwyv

Patsourakos, A., On some Properties of Hall Elements in the Free
Nonassociative Algebra, Acta Math. Hungar., 118 (3), 2008, first published
online December 3, 2007.

MepiAnyn

We study certain aspects of a particular Hall set constructed with respect to the
alphabetical order. In our main result we show how this Hall set leads to the
construction of a family of generators of the kernel of “from right to left Lie
bracketing” mapping. This construction is based on certain remarkable properties
of these generators.

Patsourakos, A., On _Nilpotent Properties of Leibniz _Algebras,
Communication in Algebra 35, 2007.

MepiAnyn

Leibniz algebras are introduced by Loday (1993) as nonantisymmetric
generalization of Lie algebras. Some structure results concerning nilpotency of
Leibniz algebras are due to Ayupov and Omirov (1998). The main result in this
article (Theorem 7) can be considered as a generalization of a well-known result
that if a finite-dimensional Lie algebra acts on a vector space by nilpotent
endomorphisms, then these have at least one common eigenvector corresponding
to their unique eigenvalue zero.

MNatooupdkog, A., On Nilpotent and Solvable Leibniz__Algebras, 7°
MaveAARvio Zuvédpio AAyeBpag kal Oecwpiag ApiOpwyv, KapAépaol Zduou,
Mdiog 2007.

MepiAnyn

Lie algebras are special cases of Leibniz algebras. The theory of Lie algebras will
serve us as a model of suitable generalizations to Leibniz algebras. Loday (1993)
has investigated Leibniz algebras in connection with properties of cyclic and
Hochschild homology of matrix algebras. In fact, most papers concerning Leibniz
algebras are devoted to the study of homological problems. The structure theory of
Leibniz algebras mostly remains untouched. The presentation is devoted to
nilpotent and solvable Leibniz algebras.
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3. Touéag Aspoduvauikns — Mnxavikng firnong

Georgantopoulos, A.G., Morisson, H.J., Panaras, G.A., Gatski, B.T., Analysis
of Extensive Cross-Flow Separation Using Higher-Order RANS Closure
Models, 21** AIAA Applied Aerodynamics Conference, June 23-26, 2003,
Orlando, FL.

MepiAnyn

The turbulent flow fields associated with the incompressible flow over a 6: 1 prolate
spheroid at high angle of attack, and the supersonic flow over an ogive cylinder are

studied. Both these flows are characterized by large separation and vortical flow
regions and therefore provide a challenging database for comparison of turbulent
closure models. Of interest is the ability to predict the effects of separation and
associated vortical motion common to both flows. Two turbulent models are
investigated that each represent the class of linear eddy-viscosity models (LEVMs)
and explicit algebraic stress models (EASMs). Since the EASM accounts for
anisotropic effects, the influence of these effects on flow field predictions can be
assessed. The EASM model is shown to both improve the separation location
prediction and pressure trough under the secondary vortex on the 6:l prolate
spheroid at high angle of attack and high Reynolds number, and improve the
prediction of the separation location on a

supersonic ogive cylinder.

NewpyavromouAhou, [.Xp., Tlewpyavromoulog, A.l, [Mdammou, 1O,
Toayydpng, I'.Z., Epapuoyn Kapregiavwy lMAsyudarwyv ornv EmiAuan lNediwv
Pon¢ yupw amd KaumuAdypauuec lswusrpiec, Recent Advances in
Mechanics and the Related Fields, University of Patras, 2003.

MepiAnyn

21NV TTapouca epyacia mapoucidleTal yia yeBodoAloyia emTiAuong Twv €§I0WOEWY
Navier-Stokes acuputrieoTou peucToU, yia TNV TIPOCOMOoiwaon Trediwv pPong o€
VEWMETPIEG PE KAPTTUAOYPOAUMO TTEQIYPAUMA, UE ATTOKAEIOTIKA XPAON KAPTECIAVWV
TAeypaTwy. MNa Tnv emiduon Twv e§lcWoEwy xpnaoldoTroleital pia peBodoAoyia
WeudoouTTIEOTOTNTAG O  ouvduaoud e TN PEBodO  dlaxwpioyou  Twv
OUVAYWYIKWY HKNTPWWVY PORG yIia OOUMPTTiEoTO peucTd. H TTpocéyyion Tng
KAUTTUAOYPOUMNG YEWMETPIOG YiveTal e TNV KAIJOKWTH pEBodO (saw-tooth) i pe Tn
dlaywvia péBodo (diagonal) pe OKOTTO va TTETUXOUUE Tn MEYAAUTEPn duvarh
akpiBeia. H péBodog autr) e@apudleTal yia QOUMPTTIEOTN KAl POVIUN ponR yia
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O1dPopeS YEWMETPIEG, OTTWG por Ot oelpd TITEPUYiwv Kai pory yUupw atrod
OUMMETPIKA  agpoTour). [ivetar  oUykpion peETagU  TOUu  KAPTECIAvoU KAl
KAUTTUAOYPOUUOU TTAEYPATOG ME IKavoTTroIiNTIKG aTtroteAéopara. apouaialovTal
EMONG Ta TTAEOVEKTAPATA KAI TA PEIOVEKTAUATA TNG peBodoAoyiag kabwg kai Ta
Opla euoTABEIAG TWV ATTOTEAECHATWY.

~—~——~

Georgantopoulou, G.Chr., Georgantopoulos, A.G., Pappou, L.Th., and
Tsangaris, S., Block NESTED Refinement Technique for the Navier Stokes
Equations, 4" International Conference on Heat Transfer, Fluid Mechanics
and Thermodynamics, Cairo, Egypt, HEFAT 2005.

MepiAnyn

A Cartesian grid block refinement technique, for the prediction of flows inside
domains of arbitrary shaped bounds is presented. The method is applied for the
solution of incompressible Navier-Stokes equations. We create an approximate
Cartesian geometry bound by the use of saw tooth method and we succeed to
avoid the complexity of the body fitted numerical grid generation procedure, as
curvilinear geometries are approached solely by the use of Cartesian grid lines.
The refinement method is based on the use of a sequence of nested rectangular
meshes in which numerical simulation is taking place. The method is applied for
laminar flows and based on a cell-centre approximation projection. We present the
numerical simulation of both an internal and an external flow, about the fluid flow
inside a driven cavity and around a symmetric airfoil respectively. The utility of the
algorithm is tested by comparing the convergence characteristics and accuracy to
those of the standard single grid algorithm. The Cartesian block refinement
algorithm can be used in any complex curvilinear geometry simulation, to
accomplish a reduction in memory requirements and the computational time effort.

Georgantopoulou, G.Chr., Georgantopoulos, A.G., and Tsangaris, S.,
Incompressible Navier Stokes Equations Solution Using Block Nested
Cartesian Grid, 25" International Congress of the Aeronautical Sciences,
ICAS 2006.

MepiAnyn

A method for the solution of the incompressible Navier-Stokes equation for the
prediction of flows inside domains of arbitrary shaped bounds by the use of
Cartesian grids with block-refinement in space is presented. In order to avoid the
complexity of the body fitted numerical grid generation procedure, we use a saw
tooth method for the curvilinear geometry approximation. The refinement method is
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based on the use of a sequence of nested rectangular meshes in which numerical
simulation is taking place. The method is applied for laminar flows and based on a
cell-centre approximation projection. We present the numerical simulation of both
an internal and an external flow, about the fluid flow inside a stenosed tube and
around a symmetric airfoil respectively. The utility of the algorithm is tested by
comparing the convergence characteristics and accuracy to those of the standard
single grid algorithm. The Cartesian block refinement algorithm can be used in
any complex curvilinear geometry simulation, to accomplish a reduction in memory
requirements and the computational time effort.

Georgantopoulou, G.Chr., Georgantopoulos, A.G., and Tsangaris, S.,
Numerical Simulation Around Curvilinear Geometries Using Block Nested
Cartesian Grids.

MepiAnyn

A method for the numerical simulation and computation for the prediction of flows
inside and around domains of curvilinear shaped bounds by the use of Cartesian
grids is presented. In order to avoid the complexity of the body fitted numerical grid
generation procedure, we use a saw tooth method for the curvilinear geometry
approximation. In order to reduce the large memory requirements we apply a
refinement method, which is based on the use of a sequence of block nested
rectangular meshes. In each one of these block meshes, numerical computation is
taking place. The method is applied for incompressible laminar flows and based on
a cell-centre approximation projection. We present the numerical simulation of both
an internal and an external flow, about the fluid flow inside a stenosed tube and
around a symmetric airfoil respectively. The utility of the algorithm is tested by
comparing the convergence characteristics and accuracy to those of the standard
single grid algorithm. The Cartesian block refinement algorithm can be used in
any complex curvilinear geometry simulation, to accomplish a reduction in memory
requirements and the computational time effort.

Lekas, I.Th., Mavromatidis, E., and Kallos, G., Some Considerations on the
Airborne cloud Microphysical Probing, Meteorol Atmos Phys, Published
online: Dec. 22, 2005.

MepiAnyn

This paper provides a theoretical calibration of Optical Array Probes (OAP)
mounted on a given aircraft, in order to take into account the aerodynamic
influence of the entire aircraft on the measurements obtained. The measured
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parameters are corrected through the computation of the air flow-field around the
entire aircraft carrying the probes, for different flight conditions, in order to obtain
the corresponding undisturbed values. These undisturbed values have been
compared to the microphysical ones

computed by an atmospheric model, the Regional Atmospheric Modeling System
(RAMS). It was found that the removal of the disturbances made by the aircraft on
the

atmospheric conditions is feasible and provides data that compare much better to
the model results. It is suggested that such kind of airborne data corrections may
be performed in order to improve the quality of the observations if the aircraft and
probe geometries are known. Further information regarding the best location of the
OAP probes on the considered aircraft is also obtained.

Mavromatidis, E., Lekas, |.Th., Kallos, G., Analysis of a Two-Layer Cloud
System with RAMS Model and Comparison to Airborne Observations,
Environ Fluid Mech, Received: July 18, 2007, Accepted: September 26, 2007.

MepiAnyn

A three-dimensional numerical model (Regional Atmospheric Modeling System-
RAMS)was used to study the formation and evolution ofwater forms in a two-layer
cloud structure observed during a field campaign overBrest (France). Themodel
performance in regular operations, using conventional meteorological data as
initial and lateral boundary conditions, was also examined. Remote sensing
observations of the cloud system and in-situ aircraft data, selected during the
campaign, were used to validate the model outputs. The model simulations
showed that the lower cloud formation was characterized by high number
concentration of pristine ice and snow,while the concentration of aggregates,
graupel and hail were considerably lower.Hydrometeors in liquid phase appeared
demonstrating high number concentration and water content on the top of this
layer. The upper cloud layer consisted only of frozen water substances in lower
amounts. The qualitative and quantitative comparison of the model-calculated
meteorological and microphysical fields to the available observational data
revealed that themodel reflected fairly well the cloud structure (e.g., the spatio-
temporal variability of the cloud parameters, the geometry of the cloud system).
However, there were deviations as far as the model underestimating the ice water
content (IWC) and number concentration (Nt) fields is concerned, especially at the
atmospheric layer between 2.5 and 4 km of altitude. These deviations of the model
simulated quantities from the measured ones may be attributed either to the
performance of the model’'s microphysics scheme, to instrument inaccuracies and
to the local disturbance caused by the aircraft.
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ToAng HAiag, Tgiviag HpakAng kai Xuvepydreg: Aékag Oed6dwpog, AcouTn
BapBdpa, ZepBoyidvvng Owpudg, Alakétroulog MavayiwTtng, MMpokarapkrikn
AiagragioAdynaon, Mapausrpomoinon kai AvaAuon-2xe8iagudC us AoyiouIKO
YmoAoyioTikig Psugroduvauikng EAagpou un Emavdpwuévou
Asgpookdgoug, Texvika Xpovikd, MdpTtiog-AtrpiAiog 2007.

MepiAnyn

H tmapoloa epyacia ocuvowilel TO aTTOTEAEOUA TWV OITTAWMATIKWY E£PYATIWV
[1,2] Twv OUO TTIPWTWV CUYYPAPEWY, Ol OTTOIEG TTPAYHATOTTOINBNKAY OTov Touéa
Peuotwv NG Zx0oAAg Mnxavikwv EMI1. H epyaoia gekiva pe TNV TTPOKOTAPKTIKA
dlaoTacioAdynon evog eAa@pou  un-emavdépwpévou  agpookdapousg (Unmanned
Aerial Vehicle - UAV ), evOeIKTIK] OTTOOTOAN TOU OTToiou PTTOPEi va gival n dAOIKN
EMTAPNON KAl N £YKUPN EVNUEPWON OE TTEPITITWON TTUPKAYIAG i} GAAWY QUOIKWY
KataoTpo@wy. To Tpoidv Twv OU0 OIMMAWHATIKWY epyaciwyv €AaBe Tn pop®n
eUXPNOTOU AOYIOUIKOU, IKOVOU va KAAUWE avTiOTOIXEG MEANOVTIKEG AVAyYKES i va
ETMKouprioel  evoexOuevn TTapaueTpikn Olgpeuvnon 1 BeATioTtorroinon  Tou
TponynBéviog  oxedliaopol.  XPNOIPOTIOIWVTAG  Ta  ammoTeAéopaTa TG
TTPOKATOPKTIKAG  diaoTacioAdynong,  OnuioupyABnke  wia  TAAPNG  Kal
auTtopaToTroinuévn dladikaoia woTe va TTapaxBei n TepIBaAAouca emQAvEIa TOU
oxedI00BEVTOG  aePOOKAPOUG, ETOETOVIAG OE  QUTHV  ETMIQAVEIOKO  TTAEya
TPIYWVIKWY OToIXEiwv. H Onuioupyia Tou TIAEYPATOG €ival TTOPAPETPIKY Kal,
OUVETTWG, N id1a O10dIKOCIa-AOYIONIKG PTTOPE va TTapAyel TTAEYPO O€ OTTOIODATTOTE
agPOOKAPOG TTPOKUTITEI aTTd TNV idla TTapaueTpotroinon. To em@aveiakd TAEya
xpnoigotroiOnke yia 1n dnuioupyia 3A pn-dounuévou TTAEYUATOG TETPAEOPIKWV
aToIxeiwy, yia TNV TTPOAEEN Tou TTEdIOU PONRG YUPW OTTO TO AEPOCKAPOG, HECW TNG
apiBunTikAg emiAuong Twv eflowocwv Navier-Stokes og TTOAUETTECEPYATTIKO
uTToAOYIOTIKO cuoTnua. Ta Tmponyouueva ouvbBETouv éva TTANPEG GUVOAO KWiKwv
TO OTT0i0, av A.X. evtaxBei aTo TTAQiCIO £vOG £CeAIKTIKOU aAyopiBuou, gival IKavo va
odnynoel oTnv agPOdUVAMIKY BEATIOTOTTOINGN HOPQNAG TOU HN-£TTAVOPWUEVOU
agpookd@oug. Mia TéTola BeATioTOTTOINON 0LV TTPAYUATOTIOIBNKE OTO TTAQICIO
AUTWYV TWV OITTAWUATIKWY EPYOOIWY, HME OKOTTO VA ATTOTEAECEl AVTIKEIMEVO
ETTONEVWV EPYATIWV.

O NAeKTPOVIKOG €EOTTAIGUOG TTOU OTTAITEITAI YIQ TN OACIKN ETTITAPNCN TTPOEKUYE
atmd BiBAloypa@Ikr €MOKOTINON Kal épeuva ayopds. Katd 1o oxedlaoud, autdg
eARPON uTTOWN W¢ aveAaoTika dedouéva eITTALOV BApoug kal dykou. Ev TouToig, n
epyacia auTr €0TIACEl OTNV AgPOBUVAIKH avaAucn Kal OKOTTIUG TTaPaAEiTTel BEuaTa
OXETIKA WE TOV NAEKTPOVIKO €LOTTAIOUO (aAAG Kal Tov idl0 Tov KIVvNTAPAQ), Ta oTToia

ATTTOVTAI EUTTOPIKWY HOVTEAWV.
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4. Topéag MnyxavoAoyikwv KataoKeuwy,
TexvoAoyiag Twv YAIKwyv, Opydvwong
Mapaywyng

Mamalis, G.A., Grabchenko, I.A., Magazeev, G.M., Krukova, V.N., Prohaszka,
J., and Vaxevanidis, M.N. (2004) Two-stage Electro-Discharge Machining
fabricating superhard cutting tools, J. Mater. Process. Techn., 146 (3), pp.
318-325.

MepiAnyn

A novel technique for fabricating efficiently precision cutting tools made from
polycrystalline superhard materials is reported in the present paper. For this
purpose, a two-stage electro-discharge machining (EDM) was applied on diamond
polycrystallines, by employing first wire-electrode EDM for rough cutting and
subsequently rotational disc-electrode EDM for finishing operations. Experimental
results obtained clearly indicate the applicability of the proposed two-stage
technique for fabricating precision cutting tools that can be used for the production
of machined components made from glass and plastics, ceramics, composite
materials and non-ferrous metals, at an industrial scale.

Petropoulos, P.G., Vaxevanidis, M.N., and Pantazaras, N.C. (2004) Modeling
of surface finish in electro-discharge machining based upon statistical multi-
parameter analysis, J. Mater. Process. Techn., 155-156, pp. 1247-1251.

MepiAnyn

A multi-parameter analysis of surface finish imparted to Ck60 steel plates by
electro-discharge machining (EDM) is presented. The interrelationship between
surface texture parameters and process parameters is emphasized. An increased
number of parameters is studied including amplitude, spacing, hybrid, as well as
random process and fractal parameters. The correlation of these parameters with
the machining conditions is investigated. Observed characteristics become more
pronounced, when intensifying machining conditions. Close correlation exists
between certain surface finish parameters and EDM input variables and single and
multiple statistical regression models are developed.
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Petropoulos, P.G., Vaxevanidis, M.N., Pantazaras, N.C., and Antoniadis, T.A.,
(2004) Control of representative turned surface textures, Wear, 257 (12), pp.
1270-1274

MepiAnyn

A method for characterizing machined surface textures corresponding to varying
cutting conditions, which lead to differing profile shapes, is presented here.
Through a proper multi-parameter analysis carried out on turned steel specimens,
it is indicated that statistical functions and parameters are the most effective
towards relative discrimination and control. Moreover it is concluded that fractal
geometry cannot give information on the texture shape at the scale of the tool
traces but as the state of micro-fracture changes on the different surfaces, the
fractal dimension presents distinctive power. On the other hand, the most sensitive
measures for the distinction between the different surfaces are revealed to be Beta
and Pearson statistical systems parameters.

Petropoulos, P.G., Vaxevanidis, M.N., Pantazaras, N.C., and Antoniadis, T.A.
(2006), Multi-parameter identification and control of turned surface textures
corresponding to various cutting factors - new typoloqy charts, Int. J. Adv.
Manufacturing Technol, 29, pp. 118-128.

MepiAnyn

A method for characterizing turned surface textures corresponding to varying
cutting variables leading to differing profile shape is presented with emphasis on a
global view of turning machinability parameters. Through a multi parameter
experimental analysis of turned steel specimens, several standardized parameters
are developed. The ability of these parameters are tested to distinguish between
different profiles in shape or to identify some particular features with respect to
cutting factors. It is indicated that texture statistical functions and parameters are
the most effective for relative discrimination and control. Based on the results of
this study, new maps for turned surface control are developed. With regards to the
variability of some of the parameters at different surface measuring sites, it is
evident that the amount of scatter is lower when cutting factors offer regular chip
formation.

Petropoulos, P.G., Vaxevanidis, M.N., lakovou A., and David, K., (2006) Multi-
Parameter Modeling of Surface Texture in EDMachining using the Design of
Experiments Methodology, Mat. Sci. Forum, 526, pp. 157-162.
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MepiAnyn

This study concerns the formulation of a multi-parameter surface texture model in
EDMachining of AISI D2 tool steel. The model is developed in terms of pulse
current and pulse-on time which are the dominant machining conditions, via
factorial design of experiments. By applying analysis of variance and statistical
multi-regression analysis to the experimental data close correlation is proved
between certain surface finish parameters and the machining conditions, with
pulse current exerting the strongest influence. By applying this model the
appropriate conditions for successful finish can be selected, as well as functional
surface characteristics can be quantified.

Vaxevanidis, M.N., Koutsomichalis, A., Manolakos, E.D., and Petropoulos,
P.G., (2006) Surface integrity and tribology behavior of plasma sprayed
alumina coatings on steel and aluminum substrates, J. Balkan Tribological
Assoc., 12(1), pp-95-103.

MepiAnyn

Ceramic coatings produced by thermal spray techniques are widely used to
improve wear and corrosion resistance of working metal surfaces. In the present
paper we report on the surface integrity states and the tribological behaviour of
plasma-sprayed alumina coatings on steel and aluminum substrates. The influence
of arc current employed during the spraying processes on the two previous
mentioned aspects is also examined.

Petropoulos, P.G., Vaxevanidis, M.N., and Pantazaras, N.C., Statistical multi-
parameter _analysis of E.D.Machined Surface Textures, Proc. Int. Conf. on
Advanced Materials & Processing Technologies, Dublin, Ireland, 8-11/7/2003,
Il, pp. 885-888.

MepiAnyn

A multi parameter analysis of surface finish imparted to Ck 60 steel plates by
electro-discharge machining is presented. The interrelationship between surface
texture parameters and process parameters is emphasized. Based on ISO
4287(1997) an increased number of parameters were studied, including amplitude,
waviness, hybrid as well as fractal parameters. The correlation of these
parameters with the machining conditions was investigated, as well as their
interdependence. Observed characteristics become more pronounced, when
intensifying machining conditions. Close correlation exists between surface
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10.

roughness and waviness parameters and EDM input variables. EDMed surfaces
were revealed to be in view of topography: “empty”, “open”, “steep” and “random in
shape” and the parameters selected express quantitatively in a satisfying manner

these features.

Petropoulos, P.G., Vaxevanidis, M.N., Pantazaras, N.C., and Antoniadis, T.A.
(2004) Shape control of representative turned surface textures, Proc. 9th
International Conference on Metrology & Properties of Engineering Surfaces,
(eds. B.-G. Rosen and T.R. Thomas), Halmstad University, Sweden, 10-11
September 2003, Sweden, pp. 301-306.

MepiAnyn

A method for characterizing machined surface textures corresponding to varying
cutting conditions, which lead to differing profile shapes, is presented here.
Through a proper multi-parameter analysis carried out on turned steel specimens,
it is indicated that statistical functions and parameters are the most effective
towards relative discrimination and control.

~—~—~

Vaxevanidis, M.N., Petropoulos, P.G., and Pantazaras, N.C. (2004) Surface
properties of steel plates impacted by spherical shots, Proc. 9th Int.
Conference on Metrology & Properties of Engineering Surfaces, (eds. B.-G.
Rosen and T.R. Thomas), Halmstad University, Sweden, 10-11 September
2003, Sweden, pp. 232-239.

MepiAnyn

The present paper is focused on the evaluation of surface characteristics of steel
plates impacted by spherical shots accelerated under gravity from a small height
(ball dropping). The concept of “surface integrity” is adopted for this evaluation and
the surface characteristics of the treated surfaces are correlated with process
parameters, namely shot size, drop height and the mass of the balls dropped.

Vaxevanidis, M.N., Manolakos, E.D., and Petropoulos, P.G., Surface integrity
and tribological behavior of plasma sprayed alumina coatings on steel and
aluminum _substrates, Proc. 5th Int. Conf. on Tribology - BALKANTRIB ’05,
15-18 June, 2005, Kragujevac, Serbia and Montenegro, pp. 229-234.
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12.

MepiAnyn

Ceramic coatings produced by thermal spray techniques are widely used to
improve wear and corrosion resistance of working metal surfaces. In the present
paper we report on the surface integrity states and the tribological behaviour of
plasma-sprayed alumina coatings on steel and aluminum substrates. The influence
of arc current employed during the spraying processes on the two previous
mentioned aspects is also examined.

Petropoulos, G., Pantazaras, C., Vaxevanidis, N., and Ntziantzias, l., Selecting
subsets of mutually uncorrelated surface roughness parameters in turning
operations, Proc. 11t Int. Scientific Conference on contemporary
achievements in Mechanics, Manufacturing and Materials Science — CAM3S
20005, 6-9 December 2005, Giwice-Zakopane, Poland, pp. 803-808.

MepiAnyn

Due to the complexity of surface roughness profiles and the fact that different
surface characteristics exist in view of function, a multi- parameter analysis of
roughness is recommended by international surface metrology standard, as well
as by recent research projects. The correlation of the roughness parameters with
cutting conditions as well as the parameters interrelationship, constitute an
important objective of investigation. The present paper describes a multi parameter
surface analysis according to ISO 113565-2:1997 performed on longitudinally and
face turned surfaces of Ck60 steel in order to establish subsets of mutually
unrelated roughness parameters; each one of them would describe different
features of the surfaces. Taking into account all cases examined, it is concluded
that a minimum concise set of independent parameters towards turning process
control and research would incorporate Ra,, Rsk, Rku, and Rpgo.

Markopoulos, A., Vaxevanidis, N., Petropoulos, G., Manolakos, E.D.,
Artificial neural network modeling of surface finish in Electro-discharge
machining of tool steels, Proceedings of ESDA2006: 8th Biennial ASME
Conference on Engineering Systems Design and Analysis, July 4-7, 2006,
Torino, Italy. (paper ESDA2006-95609).

MepiAnyn

Electro-Discharge machining (EDM) is a thermal process with a complex metal
removal mechanism that involves the formation of a plasma channel between the
tool and the workpiece electrodes and the melting and evaporation of material
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13.

14.

resulted thus in the generation of a rough surface consisting of a large number of
randomly overlapping craters and no preferential direction. EDM is considered
especially suitable for machining complex contours, with high accuracy and for
materials that are not amenable to conventional removal methods. However,
certain phenomena negatively affecting the surface integrity of EDMed workpieces,
constrain the expanded application of the technology.

Accordingly, it has been difficult to establish models that correlate accurately the
operational variables and the performance towards the optimization of the process.
In recent years, artificial neural networks (ANN) have emerged as a novel
modeling technique that is able to provide reliable results and it can be integrated
into a great number of technological areas including various aspects of
manufacturing. In this paper ANN models for the prediction of the surface
roughness of electro-discharge machined surfaces are presented. A feed-forward
artificial ANN trained with the Levenberg-Marquardt algorithm was finally selected.
The proposed neural network takes into consideration the pulse current and the
pulse-on time as EDM process variables, for three different tool steels in order to
determine the center-line average (R,) and the maximum height of the profile (R
surface roughness parameters.

Chryssolouris, G., Vassilliou, El., Mavrikios, D., (2006) Application of
Information Theory to the Quantification of Concurrent Engineering
Processes, Proceedings of the 13th ISPE International Conference on
Concurrent Engineering, Antibes, France, pp. 679-695.

MepiAnyn

The paper explores the use of Information Theory for modelling the information
exchange and flow in the product development process. The models developed
are implemented in serial, as well as in concurrent product development. They
provide a qualitative analysis of the messages exchanged through the
communication channels and they lead to a comparison of the effectiveness of
concurrent engineering to that of sequential. The case study is the pilot
implementation of the model, based on information theory, in a bicycle
manufacturing company. The results have shown that in the concurrent approach,
the total development and detection times of the potential errors are reduced
compared with those in the serial approach.

Chryssolouris, G., Vassilliou, El., Mavrikios, D. (2006) Application of
Information Theory to the Quantification of Concurrent Engineering
Processes, oto: P. Ghodous et al (Eds) I0OS Press, Leading the Web in
Concurrent Engineering.
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MepiAnyn

The paper explores the use of Information Theory for modelling the information
exchange and flow in the product development process. The models developed
are implemented in serial, as well as in concurrent product development. They
provide a qualitative analysis of the messages exchanged through the
communication channels and they lead to a comparison of the effectiveness of
concurrent engineering to that of sequential. The case study is the pilot
implementation of the model, based on information theory, in a bicycle
manufacturing company. The results have shown that in the concurrent approach,
the total development and detection times of the potential errors are reduced
compared with those in the serial approach.

Prokopiou, H., Koutsomichalis, A., Vaxevanidis, M.N., Quality Approaches
and Interventions in Greek Secondary Educations, Proc. 2" International
Conference ICQME 2007, 12-14 September 2007, Budva, Montenegro, pp.
188-195.

MepiAnyn

The present paper is focused on the application of quality principles in Greek
Secondary Education and comprises of two interrelated parts. In the first part of
this work definitions, a theoretical framework and multi-models of quality in
education are introduced and discussed, in brief. Next, the initiatives applied for
improving the quality of education are emphasized. Since 1996 and for more than
a decade, a series of ESF interventions have been applied in Greece with
measurable impact on improving the quality of Greek Secondary Education. The
most important policy measures focused at Secondary Education together with
their results are presented in the second part of the paper.

Petropoulos, P.G., Vaxevanidis, M.N., Koutsomichalis, A., and lakovou, A., A
Topographic Description of the Bearing Properties of Electro-Discharged
Machined _Surfaces, Proc. 2" Int. Conf. on Manufacturing Engineering-
ICMEN, 5-7 October 2005, Kassandra-Chalkidiki, Greece, pp. 159-166.

MepiAnyn

The present study concerns with the investigation of a set of “non—common”
surface topography parameters of EDMed surfaces that describe their bearing
capacity in tribological applications; a topic somehow overlooked in technical
literature. The parameters considered are the Abbott (bearing) curve parameter at
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18.

10 % of the raw unfiltered and the roughness profile height Ptp10% and Rtp10%,
respectively, the Rk family of parameters (DIN EN ISO 13565-2), the skewness
Rsk and the kurtosis Rku of the profile height distribution and the fractal dimension
D.

Koutsomichalis, A., Vaxevanidis, M.N., Diamanti, A., Petropoulos, P.G.,
Papazoglou, T., and Antoniou, S.S., Tribological Behavior of Cr3C2/NiCr
Composite Plasma Sprayed Coating on Mild Steel, Proc. 5" Int. Conf. — THE

Coatings, 5-7 October 2005, Kassandra-Chalkidiki, Greece, pp. 477-485.

MepiAnyn

In the present paper we report on the surface microstructure and the tribological
behaviour of plasma-sprayed chromium carbide-Ni/Cr composite coating on steel
substrate. This coating is highly recommended for wear resistance at high
temperatures. For the evaluation of friction and wear characteristics sliding friction
tests were performed on a pin-on-disc apparatus. Three different test loads were
used in order to examine the influence of contact stress on tribological behaviour.
Possible wear mechanisms were also studied.

Vaxevanidis, M.N., Manolakos, E.D., Koutsomichalis, A., Petropoulos, P.G.,
Panagotas, A., Sideris, I., Mourlas, A., Antoniou, S.S., The Effect of Shot
Peening on Surface Integrity and Tribological Behaviour of Tool Steels, Proc.
AITC-AIT 2006, Int. Conference on Tribology, 20-22 September 2006, Parma,
Italy.

MepiAnyn

In the present paper we report on the effect of shot peening on the surface
integrity and the tribological behaviour of tool steels (a premium AISI H13 and a
modified AISI P20 grades). Shot peening of steel discs was performed by using
two different shot sizes (S110 and S230) combined with two different blast
pressures (40 psi and 80 psi).

For the evaluation of surface integrity parameters (surface roughness,
topography and microhardness) typical standardized methods were used. For the
evaluation of friction and wear characteristics sliding friction tests were performed
on a state-of-the-art pin-on-disc apparatus.

Main findings are summarized as follows: (i) A surface morphology
characterized by randomly overlapping craters with dimensions increasing with the
increase of shot size and/or pressure was identified in all cases. (ii) A thin work-
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20.

hardened zone was developed on all specimens; the extent of this zone and the
position of peak microharness value depend upon the peening parameters. (iii) It
was verified that, in general, shot peening exerts a beneficial effect on tribological
behaviour reducing wear and friction coefficient.

BageBavidng, M.N., ka1 MavwAdkog, E.A., Ouolopopeia smedveiac kai
1pIBoAoyIKl) ouuTTEpIPOopPd smioTpwuaTwyv Al,O; gs urrogrpwuara xdAuBa kai
aAoupiviou, 2° MaveAARvio Zuvédpio MetaAAikwv YAikwv, EMMO, 25-
26/11/2004, ABAva, ogA.357-364.

MepiAnyn

ZTnv Tapouca epyacia PEAETATAI N Opolohop®ia €TIQAVEIAS Kal N TPIBOAOYIKA
OuMTTEPIPOPA ETTIOTPWUATWY aAoupivag (Al,O3) evattoTeBéviwy pe TN uEBOdO TOou
ATHOOQAIPIKOU WEKAOPOU TTAAOUATOG OE UTTOOTPWHATA XAGAUBa Kal aAoupiviou
OTTwG Kal n emidpaon MIog Tapauétpou (évraon pelpaTog) TG dladikaciag
yekaopoU TNG okdvng OTn CUUTTEPIPOPAE Kai TIG 1810TNTEG TOU OIOCTPWHEVOU
UAIKOU.

~—~—~

MamdafoyAou, O., MoupAdg, A., BaeBavidng, M.N., ka1 Aviwviou, X.X.,
2uyxpovec 1pifoloyikéc eedifsic _OTOUC  KIVTAPEC TWV __AUTOKIVATWY,
MpakTikd 1ou MaveAAnviou Zuvedpiou MnxavoAdoywv-HAekTpoAdywyv, apbpo
B117, 28-30 MapTiou 2005, A8Rva.

MepiAnyn

H mrapoloa epyacia EeTalel TIG KUPIEG TPIBOAOYIKEG ETTIOPACEIG OTA PUNXAVIKA PEPN
TOU KIVNTAPQ TOU QUTOKIVATOU, TTAPOUCIACEl TIG TEXVIKEG AUCEIG (OXeBIAOHOG, UAIKA)
TTou €mmAEyovTal, ouvriBwg Ornuepa Kal TIG TOAVEG €VOAAOKTIKES EQPAPMOYEG.
MapouaoialovTalr o1 TOTTOI AITTAVONG TTOU CUVAVTWVTAI OTOV KIVATAPG Kal Ta
TTaPEAKOUEVA TOU HE ava@opd oTnv KAPTIUAn Stribeck kai o1 ammaimioeig twv
NITTAVTIKWY TTOU XPNOIYOTTOIoUVTal avTiIOTOIXO. ZTNV CUVEXEIA YIVETAI IO KPITIKNA
TTaPOUGIiacn Twv KUPIOTEPWY TPIBOAOYIKWY XAPAKTNPICTIKWY TWV UTTOCUCTNHATWY
TOU OxNMaToG. ZudnTouvTal Ol PNXavIoPoi @Bopdg TTou eu@avifovral o KAOE
UTTOOUCTNPO Kal O TEXVOAOYIKEG AUCEIG TTou e@appolovTal. Aidetal éugacn oTa
XOPOKTNPIOTIKA KOl TIG ATTAITACEIS TTOU TTPETTEl va TTANPoUv Ta NITTAVTIKA TTOU
XPNoIPoTroloUvTal OAAG KAl OTnV €QApPUOYA VEWV UAIKWV A ETMKOAUWEWY JE
BeATiwpéveg TPIBOAOYIKEG 1010TNTEG.
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22,

BageBavidng, M.N., MNMavrafdpag, K., kai Merpdémourog, I, Yypd komiic:
Aiaysipion _kai__ka@apri _komrr), MpoakTikd 1°° TMMaveAAnviou Zuvedpiou
MnxavoAoywv-HAekTpoAdywyv, dpBpo B 118, 28-30 MapTiou 2005, A8Rva.

MepiAnyn

O1 KkaoTepyaoieg KOTAG Twv METAAAWV TTOU €QApPUOOVTal 0T WETATIOINTIKN
Blounxavia eivalr avatréoTTaoTa OUVOEOEUEVEG E TNV XPNAON Uypwv KOTTAG. Qg
NITTQVTIKA A/Kal WUKTIKE P€oa Ta uypd auTd €ival avaykaia yia Tnv €TTITEUEN TOU
emOBuunToU TTapaywyikou atroteAéopatog. QaTd600, N XPHON TOUG CUVOEETAI WE
NV eu@avion TTpoBAnudTwy 1600 OTO Aueco TTEPIBAAAOV gpyaaiag 600 Kal aTnv
dlaxeipion/améppiyn TOUG WG TTAPATTPOIOVTWY TNG TTApaywyng. XTnv Trapoloa
epyacia Tapouaoidlovral Kal oXoAMdlovTal KPITIKA Ol eVAAAOGKTIKEG AUOCEIG TTOU
€QapuofovTal OXETIKA UE TNV PEiwON TNG Xprong Kai Tnv TrepIBaAlovTiké aoceali
dlaxeipion Twv uypwv KoTmAG. Tpelg kKUpleg kKateuBuvaoelg ouvoyilovTal: (a) o
OXEOIOONOG Kal €QAPUOYH €VOG TTPOYPAPMATOSG OIOXEIPIONG UYPWV KOTIAG ME
EUQacn OTnv Jeiwan, TNV EMAvVAXPNOIKJOTTOINCN Kal TNV avakUKAwWGON Twv Uypwy
KOTTAG, (B) N xprion un CUUBATIKWY, QUTIKWY Kol BIOSIOCTIWUEVWY UYPWYV KOTTAG
Kar  (Y) N €Qopuoyn TEXVIKWY KOTIMG XWPEIS TNV XPAon uypwv KotmMg (dry
machining).

Merpémroulog, I., Mavraldapag, K., ka1  Ba&ePavidng, N., Znuagia 1ng
TOTTOYPAPIKAC AVIOOTPOTIAC KATEPYAOUEVWY EMQAVEIWV — mrapadgiyuara,
Metrology 2005: 10 TakTiké Zuvédpio MerpoAoyiag, 11-12 Nogufpiou 2005,
Alnva, oeA. 62-67.

MepiAnyn

H ToTTOypa®ia Twv TEXVOAOYIKWY ETTIQAVEIWY TTAiCEl ONUAVTIKO pOAO, TOCO OTNV
TpIBoAOyIKN AeIToupyia Toug, 000 Kai OTov €Aeyxo TnG akoAouBouuevng
Katepyaoiag. H ToTTOYypaA@IKA avioOTPOTTia 1 I100TPOTTia €ival éva ONUavTIKO
XapakTneioTiké. To Tapdv dpbpo Tpofaivel g dia Bacikl avackoTnon
UQIOTAPEVWY PETPWY QVICOTPOTTIOG, TTAPOUCIadel £va TTapddelypa Bewpnong Tng
QavIoOTPOTTIOG WG KpiTnpiou @Bopds ot TpiIBooUoTnUa Kal TEAIKWG TTPOTEIVEI TNV
gloaywyn véwv OEIKTWYV avICOTPOTTIOG.

L 3
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5. Touéag Aspovaurrnyikng, Texvikn¢ Mnxavikng,
Aouikwv Karaoksuwyv — Epywv Ymodouwyv

1. Kehayas, N., Aeronautical Technology for Future Subsonic Civil Transport
Aircraft, Aircraft Engineering and Aerospace Technology, Vol. 79, No. 6,
2007.

MepiAnyn

Purpose - Aeronautical technology is reviewed with the objective to indicate the
most promising for application to future subsonic civil transport aircraft.

Methodology - A methodology is put forward, according to which Direct Operating
Costs (DOC) are examined in order to find those that can be reduced, and, then,
specific technology is assessed in relation to its efficiency in reducing these DOC,
operational feasibility and cost-effectiveness.

Findings - This assessment suggests the selection of propfan and powered lift as
the leading future aeronautical technology. These findings are supported by a
comparison of a number of advanced technology designs.

Originality/value — Provides a starting point for further investigation of advanced
aeronautical technology and unconventional configurations for large subsonic civil
transport aircraft.

2. Kehayas, N., A Powered Lift Design for Subsonic Civil Transport Aircraft,
ICAS Paper 06-1.3 S. Hamburg, September, 2006.

MepiAnyn

It has been suggested that the basic configuration of subsonic civil transport
aircraft is nearing its full evolutionary potential and a departure in the form of a new
configuration or technology is needed. In this paper a jet-flap type powered lift
design is being evaluated and then compared to blended wing-body and other

advanced technology designs.
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6. Touéag HAskrpovikwyv, HAekTpIKC loXUOC Kai
TnAsmikoivwviwv

Kliros, S.G., and Divari, C.P. (2007) Beating of the oscillations in the magneo-
capacitance of a MODFET with Rasba spin-orbit interaction, Microelectronics
Journal, in press, doi: 10.1016/j.mejo.2007.09.005.

MepiAnyn

The effect of Rasba spin-orbit interaction (SOI) on the magnetocapacitance of the
2DEG in a MODFET is investigated. We present calculations on the density of
states (DOS) of the 2DEG in a MODFET under the influence of both Rasba SOI
and weak two-dimensional periodic modulation. Adopting a Gaussian broadening
of magnetic-field-dependent width, we present a simple expression for the DOS,
valid for the relevant weak magnetic fields and modulation strengths. In the
presence of Rasba SOI and for weak potential modulation strengths, a typical
beating pattern of the magnetocapacitance oscillations is observed in the low
magnetic filed range. A simple relation that predicts the positions of nodes in the
beating patterns is obtained. The interplay between the SOI and the periodic
potential modulation is discussed.

Kliros, S.G., and Divari, C.P. (2007) Magneto-capacitance of a MODFET under
two-dimensional periodic potential modulation, Microelectronics Journal,
Vol. 38, pp. 625-631.

MepiAnyn

In this paper we present calculations on the density of states (DOS) and the
magnetocapacitance of the 2DEG in a MODFET under two-dimensional (2D) weak
periodic modulation in the presence of a perpendicular magnetic field. Adopting a
Gaussian broadening of magnetic-field-dependent width, we present explicit and
simple expressions for the DOS, valid for the relevant weak magnetic fields and
modulation strengths. As the modulation strength in both directions increase,
beating patterns of the magnetocapacitance oscillations are observed in the low-
magnetic-field range (Weiss-oscillations regime) which are absent in the 1D weak
modulation case.
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Kliros, S.G., and Divari, C.P. (2006) Localized Wavefunctions and Magnetic
Band Structure for Lateral Semiconductor Superlattices, Int. Journal of
Modern Physics B, 20 (32), pp. 5427-5442.

MepiAnyn

In this paper we present calculations on the electronic band structure of a two-
dimensional lateral superlattice subject to a perpendicular magnetic field by
employing a projection operator technique based on the ray-group of
magnetotranslation operators. We construct a new basis of appropriately
symmetrized Bloch-like wavefunctions as linear combination of well-localized
magnetic Wannier functions. The magnetic field was consistently included in the
Wannier functions defined in terms of free-electron eigenfunctions in the presence
of external magnetic field in the symmetric gauge. Using the above basis, we
calculate the magnetic energy spectrum of electrons in a lateral superlattice with
bi-directional weak electrostatic modulation. Both a square lattice and a triangular
one are considered as special cases. Our approach based on group theory
handles the cases of integer and rational magnetic fluxes in a uniform way and the
provided basis could be convenient for further both analytic and numerical
calculations.

Kliros, S.G., and Andreatos, S.A. (2006) Identifying Transistor Roles in
Analysis and Synthesis of Analog Integrated Circuits, WSEAS Transactions
on Advances in Engineering Education, vol. 3 (5), pp. 280-288.

MepiAnyn

Integrated circuit analysis and design is a quickly developing field which deals with
many advanced technologies, but also, a difficult skill for many students in a
comprehensive first course in Microelectronics. New methods and techniques to
help novices learn are needed. In this paper, we use the recently introduced
concept of transistor roles to distinguish different transistor configurations in typical
analog integrated circuits; then we show how analog integrated circuits can be
redrawn using the predefined role symbols. Transistor roles capture expert
electronics engineers’ tacit knowledge in a way that can be explicitly taught to
students. The use of roles and role-based circuit analysis and synthesis is
expected to greatly facilitate the teaching of analog integrated circuits.

Kliros, S.G., and Andreatos, S.A., (2006) Using Transistor Roles in Teaching

CMOS Integrated Circuits, Proc. 3 WSEAS/IASME International Conference
on Engineering Education, Vouliagmeni, Athens, Greece, July 2006.
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MepiAnyn

CMOS integrated circuit analysis and design is a fast paced field which deals with
many advanced technologies and a difficult skill for many students in a
comprehensive first course in Microelectronics. New methods and techniques to
help novices learn are needed. In this paper the transistor role concept is used and
common individual CMOS transistor roles are identified. Typical circuit and block
symbols have been used and some new symbols are defined. Roles of transistors
capture expert electronics engineers tacit knowledge in a way that can be explicitly
taught to students; therefore, roles should be taught to students in order to
distinguish different transistor configurations in an integrated circuit. The use of
roles and role-based circuit analysis and design is also expected to facilitate the
teaching of circuit analysis and synthesis.

Kliros, S.G., Liantzas, S.K., and Konstantinidis, A.A. (2007) Modeling of
Microstrip Patch Antennas with Electromagnetic Band Gap Superstrate, 19"
IEEE Int’l Conf. on Applied Electromagnetics and Communications, 24-26
September 2007, Dubrovnik, Croatia, pp. 181-184.

MepiAnyn

Microstrip patch antennas have some limitations such as restricted bandwidth of
operation, low gain and a potential decrease in radiation efficiency due to surface
wave losses. Electromagnetic bandgap (EBG) crystals can offer a real solution to
these problems. In this paper, we have simulated the performance of a microstrip
patch antenna with a square high-permittivity EBG crystal with air-columns used
both as substrate and superstrate. The EBG-structure was analyzed using our
implementation of the Plane Wave Expansion method in MATLAB. The input
return loss, radiation pattern and the directivity of the antenna were calculated
using the CST Microwave Studio transient solver based on the Finite Integration
Technique (FIT). It is shown that the presence of the EBG-superstrate is very
efficient for improving the far-field radiation pattern and enhances significantly the
directivity of the antenna. The performance of antenna is enhanced when the
superstrate is placed half operating-wavelength apart from the patch.

Kliros, S.G., Liantzas, S.K., and Konstantinidis, A.A. (2006) Radiation Pattern
Improvement of a Microstrip Patch Antenna using Electromagnetic Band
Gap Substrate and Superstrate, WSEAS Transactions on Communications,
Vol. 6, pp. 45-52.
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MepiAnyn

Microchip patch antennas have some limitations such as restricted bandwidth of
operation, low gain and a potential decrease in radiation efficiency due to surface
wave losses. Electromagnetic bandgap (EBG) crystals can offer a real solution to
these problems. In this paper, we have simulated the performance of a microchip
patch antenna with a hexagonal low-permittivity EBG crystal used both as a
substrate and a superstrate. The EBG structure was analyzed using our
implementation of the Plane Wave Expansion method in MATLAB. The input
return loss, radiation pattern and the directivity of the antenna were calculated
using the CST Microwave Studio transient solver base on the Finite Integration
Technique (FIT). The designed microstrip antenna showed significant suppression
of surface modes compared to conventional patch antenna, thus improving the
gain and far-field radiation pattern. It is also shown that the presence of the EBG
superstrate is very efficient for improving radiation directivity. The performance of
antenna as a function of frequency over the operating bandwidth as well as a
function of spacing between substrate and superstrate is studied.

Kliros, S.G., Konstantinidis, J., and Thraskias, C. (2006) Prediction of
Macrobending and Splice Losses for Photonic Crystal Fibers based on the
Effective Index Method for Index-guiding Photonic Crystal Fibers, WSEAS
Transactions on Communications, Vol. 5, pp. 1314-1321.

MepiAnyn

An index-guiding photonic crystal fiber (PCF) with an array of air holes surrounding
the silica core region has special characteristics compared to conventional single-
mode fibers (SMFs). Using the effective index method and the Gaussian beam
propagation theory, the macro-bending and splice losses for PCFs are
investigated. The wavelength dependence of the cladding index of the PCF has
been taken properly into account. We obtain the effective spot size for different
configurations of PCFs, which is used for computing the splice losses. The
Gaussian approximation for the fundamental modal field leads to simple closed-
form expressions for the splice losses produced by transverse, longitudinal and
angular offsets. Calculations of macro-bending losses are based on antenna
theory for bend standard fibers.

Kliros, S.G., and Divari, C.P. (2007) Coupling characteristics of laser diodes
to high numerical aperture thermally expanded core fibers, J. Mater. Sci:
Mater Electron, in press, doi: 10.1007/s10854-007-9437-8.
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1.

MepiAnyn

We numerically calculate the coupling loss coefficients of Laser Diode (LD) to high
numerical aperture (HNA) thermally expanded core (TEC) fiber coupling in terms
of lateral, longitudinal and angular misalignments. The propagating fields in the
HNA-TEC fiber are obtained by Galerkin’'s method and the coupling loss
coefficients are calculated by the overlap integral technique. Our numerical results
are compared with recently available experimental data. It is demonstrated that, in
HNA-TEC fibers the lateral and longitudinal tolerances were effectively enlarged in
comparison with those of conventional SMF-28. It is also found that TEC fibers are
good candidates for free-space LD-to-fiber optical coupling scheme with long
working distance. However, the angular tolerance of the HNA-TEC fiber is lower
than that of the SMF-28.

~—~—~

Divari, C.P., and Kliros, S.G. (2007) Modal and Coupling Characteristics of
Low-Order Modes in Thermally Diffused Expanded Core Fibers, Optik: Int. J.
Light Elec. Optics, in press, doi: 10.1016/}.ijle0.2007.08.005.

MepiAnyn

In this paper, the Galerkin's numerical method is applied in order to calculate
propagation constants, optical intensity distributions and far-field-patterns of low-
order LP-modes in thermally diffused expanded core (TEC) fibers. The problem of
efficient coupling between Gaussian laser beams and single-mode TEC-fibers is
also considered. It is demonstrated that TEC fibers are good candidates for Laser
source-to-fiber optical coupling scheme with long working distance. The numerical
results are compared with the corresponding ones obtained by a one-parameter
variational method utilizing Laguerre—Gauss functions. Galerkin's method is
generally stable and more accurate when the mode is away from the cut-off region.
On the other hand, the variational method provides an explicit form of the modal
fields if the variational parameter is accurately determined.

~—~—~

Divari, C.P., and Kliros, S.G. (2006) Numerical Analysis of low-order Modes in
Thermally Diffused Expanded Core Fibers, Proc 4" WSEAS Int. Conf. on
Electromagnetics, Wireless and Optical Communications, Venice, Italy,
November 20-22, 2006, pp. 26-31.

MepiAnyn

Optical intensity distributions, cut off frequencies and propagation constants for the
low-order modes of Thermally-Diffused Expanded Core (TEC) Fibers are
demonstrated by numerical analysis based on Galerkin's method. A set of
orthogonal Laguerre-Gauss functions is used to calculate the spectral dependence
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of effective indices and mode fields of LP-modes. Results are compared with and
shown to be accurately approximated by those obtained by an one-parameter
variational method.

Kliros, S.G., and Tsironikos, N. (2005) Variational Analysis of Propagation
Characteristics _in_Thermally Difused Expanded Core Fibers, Optik: Int. J.
Light Elec. Optics,Vol. 116, pp. 365-374.

MepiAnyn

We present a scalar variational method for the analysis of light-propagation
characteristics in thermally diffused expanded core (TEC) fibers. The method leads
to simple closed-form expressions regarding the mode field diameter, numerical
aperture, waveguide dispersion as well as coupling losses produced by radial,
longitudinal and angular misalignments. The dependence of coupling losses on the
'taper ratio' and normalized frequency is investigated and previous predictions that
TEC fibers transmit light more effectively in free space over the order of
millimeters, is confirmed. The coupling losses between small core diameter step-
index fibers typically used in most erbium-doped fiber amplifiers and TEC-fibers is

also considered.
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7. Touéacg lNMAnpo@opikn¢ & YmoAoyiorwv

Avdpedrog, A. (2005) AidakrTikéC lMpooeyyioeiC TnS [TAnpo@opIikn< otn IxoAn
Ikdapwy, MpakTikd I MaveAAnviou Zuvedpiou AiIdakTikAg TG MANPo@opIKNg,
KoépivBog, OkT. 2005.

MepiAnyn

21N ZxoAn Ikapwv, Adyw Tng TEXVOAOYIKAG KATEUBUVONG TNG KAl TOU EMITTEOOU
omoudwy, diddokovTtal TTOAAG (yevikd Kai €€10IKeupéva) pabBripaTta TTANPOYOPIKNG,
avtioToixa ekeivwv Twv AElL Ta TeAeutaia xpdvia yivetar pia TTpooTTabeia
avapdabuiong NG dIBAKTIKAG WE TNV €lI0aywyr VEWV PEBOdWVY BIOAKTIKAG, KAl TNV
aglotroinon Tou AIGdIKTUOU Kal TWV VEWV TEXVOAOYIWV TTANPo@opikAG. O véeg
MEBODOI  cupTTEPIAAUPBAVOUY TNV  EVEPYNTIKN CUMMETOX Twv Ikdpwv, Tnv
ouvepyaTikA udlnaon, TNV €€aTouikeuan TNG yvwaong, TNV €UPETIKA TTOPEia TTPOG TN
yvwon, v olvayn eKmadeuTikou oupfoAaiou Kal Tov €UTTAOUTIONO TOU
EKTTAIOEUTIKOU UAIKOU ME Tn XPHAon Twv VEWV TEXVOAOYIWV TTOAUPECWY Kal
UTTEPUECWV.

Avdpedrog, A. (2006) A Framework for Website Assessment, Proc.
MELECON 2006, Malaga, Spain, May 15-19, 2006.

MepiAnyn

The goal of this case study is to assess the websites of institutions similar to ours.
The issues of interest are related to site structure, conformance to web design
rules, content and performance. We have categorized the criteria and devised
methods to measure them; we have examined the websites of interest, assessed
the results and drawn conclusions, in order to improve our website look and
performance.

Andreatos, S.A., Kliros, S.G., (2006) Identifying Transistor Roles in Teaching
Microelectronic Circuits, Proc. MELECON 2006, Malaga, Spain, May 15-19,
2006.

MepiAnyn
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Transistor circuit analysis and design is a difficult skill for many students. New
methods and techniques to help novices learn are needed. In this paper the
transistor role concept is introduced and common individual transistor roles are
identified. Typical circuit and block symbols have been used and some new
symbols are defined. Roles of transistors capture expert electronics engineers tacit
knowledge in a way that can be explicitly taught to students; therefore, roles
should be taught to students in order to distinguish different transistor
configurations in a complex circuit. The use of roles and rolebased circuit analysis
and design is expected to facilitate the teaching of circuit analysis and synthesis.

Kliros, S.G., and Andreatos, S.A., (2006) Using Transistor Roles in Teaching
CMOS Integrated Circuits, Proc. 3 WSEAS/IASME International Conference
on Engineering Education, Vouliagmeni, Athens, Greece, July 2006.

MepiAnyn

CMOS integrated circuit analysis and design is a fast paced field which deals with
many advanced technologies and a difficult skill for many students in a
comprehensive first course in Microelectronics. New methods and techniques to
help novices learn are needed. In this paper the transistor role concept is used and
common individual CMOS transistor roles are identified. Typical circuit and block
symbols have been used and some new symbols are defined. Roles of transistors
capture expert electronics engineers tacit knowledge in a way that can be explicitly
taught to students; therefore, roles should be taught to students in order to
distinguish different transistor configurations in an integrated circuit. The use of
roles and role-based circuit analysis and design is also expected to facilitate the
teaching of circuit analysis and synthesis.

Kliros, S.G., and Andreatos, S.A. (2006) Identifying Transistor Roles in
Analysis and Synthesis of Analog Integrated Circuits, WSEAS Transactions
on Advances in Engineering Education, vol. 3 (5), pp. 280-288.

MepiAnyn

Integrated circuit analysis and design is a quickly developing field which deals with
many advanced technologies, but also, a difficult skill for many students in a
comprehensive first course in Microelectronics. New methods and techniques to
help novices learn are needed. In this paper, we use the recently introduced
concept of transistor roles to distinguish different transistor configurations in typical
analog integrated circuits; then we show how analog integrated circuits can be
redrawn using the predefined role symbols. Transistor roles capture expert
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electronics engineers’ tacit knowledge in a way that can be explicitly taught to
students. The use of roles and role-based circuit analysis and synthesis is
expected to greatly facilitate the teaching of analog integrated circuits.

Andreatos, A., and Doukas, N., (2006) e-Xaminer: Electronic Examination
System, Proc. 3" WSEAS/IASME International Conference on Engineering
Education, Vouliagmeni, Athens, Greece, July 2006.

MepiAnyn

This paper presents an automated examination system called e-Xaminer which is
being developed as a pilot system supporting education at the Hellenic Air Force
Academy. The exam agent composes personalised tests (html pages with forms)
for each student, based on parametric problems and questions set by the
instructor. Students submit their answers, which are marked via automatically
generated scripts; a marking report is generated that can be reviewed by the
course organiser, should this be necessary or desired. The above system is
currently used to aid the educational tasks of the Hellenic Air Force Academy. It is
our purpose to incorporate it to the continuing education pilot program developed
by our Division for the officers of the Hellenic Air Force (HAF), on Computer and
Telecommunication Networks. This program is to be administered by the Hellenic
Air Force Academy and offered via the Internet to HAF officers.

~—~—~

Doukas, N., and Andreatos, A. (2006) Implementation of a Computer Assisted
Assessment_System, Proc. 10" WSEAS Int’l Conference on Computers,
Vouliagmeni, Athens, Greece, July 2006.

MepiAnyn

A new automated examination system called e-Xaminer is being developed, in
order to support the exam process at the Hellenic Air Force Academy. The goals of
the e-Xaminer are to facilitate university-level instructors with limited computer
training to administer electronically delivered tests, to minimise the student's
opportunities for cheating during examinations and, of course, to save the time
spent in manual grading. The instructor composes a document with the exam
questions, in a user-friendly environment which requires only basic computer
literacy skills. The e-Xaminer uses this document as input to produce an html form
containing the test and a marking agent. The exam is delivered to the students via
the local intranet and the students submit their answers. The marking agent marks
the submitted answers and produces a marking report which is reviewed and
approved by the instructor. If necessary, the process can be re-iterated. This paper
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describes the design and implementation issues which were confronted during the
realisation of some critical parts of this system.

Andreatos, A.S., and Doukas, T.N. (2006) The “e-Xaminer” approach: a
proposed electronic examination system, WSEAS Transactions on Advances
in Engineering Education, vol. 3 (5), pp. 431-438.

MepiAnyn

This paper presents an automated examination system called e-Xaminer which is
used for computerassisted assessment (CAA) at the Hellenic Air Force Academy.
E-Xaminer incorporates some special features which are hard to find in other CAA
systems, either experimental or commercial, such as countermeasures against
cheating and partial credit. E-Xaminer supports a rich set of question and problem
types, which make it suitable for assessing engineering courses. Using this set we
have been able to successfully transfer conventional paper-and-pencil exams in
electronic format.

Doukas, T.N., and Andreatos, S.A. (2006), Implementation of a Computer
Aided Assessment System based on the Domain Specific Language
approach, WSEAS Transactions on Advances in Engineering Education, vol.
3(5), 382-388.

MepiAnyn

A purpose-built computer aided assessment (CAA) system is being developed, to
be used for supporting teaching at the Hellenic Air Force Academy (HAFA). This
paper presents the aims of this research and explains the design and the technical
approach followed in confronting certain issues which arose during the early
stages of the development. The new system uses the Domain Specific Language
abstraction to facilitate its use by teaching staff which possesses only basic
computer literacy skills. The research also aims to overcome technical issues
related to implementing new marking schemes which will allow the automated
marking process to approach the flexibility and fairness of manual marking, while
reducing the time required. Towards this goal, the new system uses various tactics
to overcome the problems encountered when trying to automatically assess free-
text style answers. It also tries to mimic the instructors’ ability to give partial credit
for partially complete answers (even numeric ones). The new system explores
algorithms that can be employed for analyzing the students’ answers, given the
particularities of the Greek language and the special requirements of teaching at
the Hellenic Air Force Academy. Finally, by reducing the students’ opportunities for
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cheating during exam time, the new system helps reduce the need for exam time
supervision and hence helps relax the stress of examinations and promote the
learning process.

Avdpedrog, A., ka1 AoUkag, N. (2005) e-Xaminer: 2uornua aurdouarnc Kai
glarouiksupévne  e€éraonc kaiBabuoAdynong, 5° MaveAAvio ouvédpio
ETNE, Osooalovikn, Oktwppiog 2005.

MepiAnyn

2Tnv epyacia pog Trapoucidfoune €va  oUOTNPG  autépatng  €Eéraong  Kai
BaBuoAdynong SloywvICUATWY TTOU avaTITUXONKE Kal XpNnoIYOTToIEiTal atmd TovV
Topéa MNAnpo@opIkAg TNG ZXO0AAG Ikdpwv. Ta T XpAon Tou TTPoypAPPaTog dev
amaITeiTal KaBOAOU yvwon yAwoowv TTPOYPANUATIOHNOU TTapd POVOV HETATPOTIN
TWV EPWTNOEWY, TwV TPORANUATWY KAl TwWV OATTAVIACEWY O€ TUTTOTTOINMKEVN
NAEKTPOVIKN pop@r). To TTpdypappa e-Xaminer utrooTnpifel pia TTOIKIANIO EvvEQ
EPWTNOEWYV Kal TTPORANPATWY, TTPAyua TTou divel oTov €€eTaoT peydAn eueliCia
otnv oxedioon Tou Odlaywviopyarog. O e-Xaminer divel Tnv  duvaToTnTa
eCarouikeupévng €gétaong MEOW €vOg TUTTOU TIPOPRANUATWY TTou €MOEXOVTAI
TTapaueTpoTToinon Pdacel Tou apiBuol pnTpwou Tou eEeTalOPevou 1 TuXaiwv
apIOuwWV.

Avdpedrog, A. (2006) Informal learning in virtual communities, Proceedings
of the 1°' Int'l conference on Virtual Learning, ICVL 2006, Bucharest,
Romania, Oct. 2006.

MepiAnyn

This paper deals with the concept of atypical, informal learning in virtual
communities on the Internet. We focus on some specific kinds of communities and
examine how they operate, how their members interact, what values they share,
what kind of knowledge they gather and their social impact. Virtual communities
are then compared to real-life communities. We subsequently focus on the
learning process within virtual communities. We examine what kind of information
and knowledge is available in some particular virtual communities, how it is
gathered, organized and spread among their members. Finally, the learning
process of virtual communities is compared to that of Open Universities. Several
case studies are employed.
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Doukas, T.N., and Andreatos, S.A. (2006) e-Xaminer: An_automated system
for electronic test delivery and assessment”, in Proc. Int’l conference on
Virtual Learning, ICVL 2006, Bucharest, Romania, Oct. 2006.

MepiAnyn

This paper describes an automated system for the delivery of tests and the
assessment of performance of students. The system, called e-Xaminer, has been
developed for use in both undergraduate courses and distance learning programs
of the Hellenic Air Force Academy. e-Xaminer uses meta-language concepts to
automatically generate tests, based on parametrically designed questions which
are set by the course organisers. Tests intended for different students may entail
differences in the arithmetic parameters or different sub-questions, from a set of
equivalent ones, or may just present each student with a scrambled sequence of
questions. Examinations are delivered via a web-based interface; an automatically
generated program marks the answers submitted by each student. This paper
focuses on the implementation of question parameterisation and counter cheating
measures. Sample tests are presented which show the additional features of the e-
Xaminer, intended to facilitate the work of the course organiser in issuing and
marking the tests, as well as in combating cheating. Results and conclusions from
tests given during the past academic year are presented and conclusions are
drawn. The directions for planned future work are outlined.

Avdpedrog, A., Virtual communities and their importance for informal
learning, IJCCC, vol. 2 (1), pPp- 39-47.
http://journal.univagora.ro/download/pdf/69.pdf .

MepiAnyn

This paper deals with the concept of informal learning in virtual communities on the
Internet. Initially we discuss the need for continuing education and its relation with
informal learning. Virtual communities are next defined and then compared to real
communities. Case studies are employed, focused on some specific kinds of
virtual communities. We examine how they operate, how their members interact,
what values they share and what kind of knowledge they gather. The learning
process within virtual communities is then examined. We look at the kind of
information and knowledge available in some particular virtual communities, and
comment on its organisation. Next, the learning process of virtual communities is
compared to that of Open Universities. Finally, we claim that the participation in
virtual communities is not only a form of continuing education but also a
contribution towards the multiliteracies needed for working as well as living in the
21st century.
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Doukas, T.N., and Andreatos, S.A., Advancing electronic assessment, IJCCC,
vol. 2 (1), pp. 56-65. http://journal.univagora.ro/download/pdf/71.pdf .

MepiAnyn

A computer-aided assessment system is presented that has been designed to
produce and deliver tests to the Hellenic Air Force Academy students and assess
their performance. The system is called e-Xaminer and is intended for use in both
undergraduate courses and distance learning post-graduate programs of the
Academy. The e-Xaminer uses meta-language concepts to automatically generate
tests, based on parametrically designed questions. Tests intended for different
students may entail differences in the arithmetic parameters. Additionally, different
tests may be composed from different but equivalent and randomly chosen sub-
questions. The system may also present each student with a scrambled sequence
of the same questions, as a counter-measure against cheating. Examinations are
delivered via a webbased interface; an automatically generated program marks the
answers submitted by each student. e-Xaminer allows the implementation of
question parameterisation and counter cheating measures, so that electronic tests
become significantly different and more powerful than traditional ones. Sample
problems are presented which show the additional features of the e-Xaminer,
intended to facilitate the work of the course organizer in issuing and marking the
tests, as well as in combating cheating. This paper focuses on some new,
advanced types of questions enabled by electronic assessment; it then compares
paper-and-pencil exams to electronic exams; results from a small student poll on
the electronic exams are also presented. Finally, the directions for planned future
work are outlined.

Andreatos, A., & Stefaneas, P. (2007) Interactive Educational Television: A
Digital Bridge for the Knowledge Gap?, Proceedings of EDEN 07, June 2007,
Naples, Italy.

MepiAnyn

The Knowledge Gap Hypothesis [Tichenor et al., 1970] is one of the approaches to
interpret the digital divide. The main argument is that when the flow of information
in a social system increases, this benefits more the citizens with higher education,
social and economic status than the ones with lower one; thus, the increase on the
amount of information makes the gap wider between the information rich and the
information poor people. Philip Tichenor and his collaborators proposed the
concept for the first time in 1970. They used data from the American Institute of
Polls (American Institute of Public Opinion) between 1949 and 1965. One of the
questions was if the people believed that the man will reach in the moon one day.
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They collected answers to the same question in four different years (1949, 1954,
1959 and 1965). The result was that those with higher level of education was much
more likely to consider that the person will arrive at the moon than those with lower
level of education and that gap was increased over the years

Andreatos, A. (2007) On Evaluating the Quality of Computer-Supported
Collaborative Learning, Proceedings of EDEN 07, June 2007, Naples, Italy.

MepiAnyn

Collaborative Learning is a coordinated, synchronous and interactive activity of
joint problem solving, where partners attempt to construct and maintain a shared
conception of a problem in order to solve it in common; learning is expected to
occur as a result and/or a side-effect of problem solving. This learning is measured
by the elicitation of new knowledge or/and by the improvement of problem solving
skills of the partners [Dillenbourg, 1999].

Andreatos, A. (2007) Electronic exams for the 21st century, Proc. 1st
European Computing Conference, (IARAS), Athens, Greece, Sept. 2007.

MepiAnyn

ICT has deeply affected the way people in modern societies get educated and
learn new things. Several ‘digital skills’ are needed for young people in order to live
and work in the 21st century. During the years to come, a tremendous
development and spread of e-learning and consequently e-assessment, is
expected. Common question types used to-day will soon prove inadequate to
assess the required ‘digital skills’. In this paper we deal with this problem and we
propose some solutions.

Avdpedrog, A. (2007) H ouvepyarikn udbnaon ora mAaigia tnc AsEAE, ICODL
2007, 4° AigOvég Tuvédplo AvolkTAg kai £§ AtTooTdoeswg Ekmraideuong —
Mopoég Anuokpartiag otnv Ekmraideuon, ABRva, 23 -25 NoguBpiou 2007.

MepiAnyn

210 GpBpo autd apyXIK& OUYKPIVOUUE -PECW €vOg attAoU BewpnTikoU HOVTEAOU
TTEVTE CUVIOTWOWV- TNV CUPBATIKNR Kal TNV AVOIKTA Kal €§ ATTOOTACEWG EKTTAIOEUCN
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(A€EAE). Ao Tnv ouykpion diagaivetal n avdykn avafabuiopévwy aTmaITioswy
atrd 10 OI6AKTIKO UAIKO TnG AEeCAE, aAAd kal ammd Tov idlo Tov eKTTAIOEUOUEVO.
AvadeikvuovTal €1Tiong KATToIa KEVA TToU dnuioupyouvTtal AOyw TnG ATTOOTACEWS
OTNV KOIVWVIKN 81d0Taon TNG eKTTAISEUTIKNG dIadIKaaiag. 2Tn CUVEXEIA yiveTal pia
ouvToun avagopd oTnv Koivwvikh S&idoTaon Tng ekTaIdeuTikAG Oladikaaoiag.
EVOEIKTIKG ava@EépeTal pia PEAETN TTEQITITWONG TNG ETTIKOIVWVIAG QOITNTWY MIOG
©.E. tou EAI. AiamoTwveTal 0TI TO KEVO TNG KoIvwviKAg didaTtaong (TTou oTnv
TTapadoaoiakr) ekTTaideuan KAAUTITETAI aTTO TIG PMETAEU CUPPOITNTWY OXECEIG), OTNV
A€eCAE (teivel va) cupttAnpwveTal a1Td QVTIOTOIXOUG UNXAVIOUOUG ETTIKOIVWVIAG Kal
ouvepyaoiag €€ atrooTdoewd. AuToi oI unxaviopoi, oto BaBud Tou gugavifouv
OUYKEKPIYEVA  XOPOKTNPIOTIKA, MTTOPOUV Vva XOPOKTNPIGBOUV WG PNXaviouoi
‘ATUTTNG OUVEPYOTIKNAG MABNONG. H YeAETN avadeikvUel, EKTOG ATTO TIG EKTTAIOEUTIKES
Kal pabnaiokég SIaoTACEIG, Kal TIG TITUXEG TNG KOIVWVIKNG O1daTaong TG Haénong.
TENoGg TTpoTEivETAl N OUVEPYATIKN HABnon wg eTrionuo cuptAfpwua TG AeEAE yia
pia TAnpéoTepn OIOAKTIKA €UTTEIpia Kal €EeTAdOVTAl TO OQEAN TTOU Ba TTPOKUYOUV
aTré TNV ETTIONUN EQPAPMOYT TNG CUVEPYATIKAG HABnong otnv AeCAE.

Andreatos, A., & Avouris, N. (2007) Analysing collaborative problem solving
activities with _Synergo, ICODL 2007, 4° Aig@vég Tuvédpio AVOIKTAG Kal &€
Amrootdoewg Ekmaideuong — Mopeég Anuokpartiag otnv Ekmraideuon,
AORva, 23 -25 NoguBpiou 2007.

MepiAnyn

This paper deals with the analysis of Computer-Supported Collaborative Learning
activities. A pilot study conducted on adult students of the Hellenic Open
University, is presented in the Introduction. Next we deal with the definition of
Collaborative Learning, as well as, Computer-Supported Collaborative Learning
(CSCL); we examine how CSCL works and what are the special cognitive
mechanisms associated with it. We then present a set of the most commonly used
criteria for evaluating the quality of CSCL. Next, a method for analysing
collaborative activities is demonstrated. As a CSCL tool we use Synergo, a
freeware research tool developed by the HCI group of the Univ. of Patras. Synergo
is used for supporting the collaboration as well as for recording and analysing
synchronous collaborative activities. A typology based on the higher cognitive
mechanisms encountered in collaboration sessions is introduced; based on this
typology, we can analyse collaboration sessions qualitatively; then using statistics
(which are automatically produced by Synergo) we can also analyse collaboration

sessions quantitatively.
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8. Touéag Auroudarou EAéyyou, AspodiaocTnuIKnS
TexvoAoyiag, AUUVTIKwWV ZuoTnuarwy &
Emixsipnoswyv

Uzunoglou, K.N., Geroulis, G., (2007) ESM and ECM Antennas, oto John L.
Volakis (ed.), Antenna Engineering Handbook.

MepiAnyn

The use of electronic countermeasures (ECM) against opponents’ communications
systems and monitoring of nonfriendly transmissions started with the use of
wireless communications in military operations at the beginning of the 20th
century. However, extensive electronic interception of nonfriendly signals and
countermeasures against both communications links (primarily of high frequency
[HF] at that time) and newly developed radar systems began during World War II
(1939-45). The use of electromagnetic spectrum in military operations was defined
as “electronic warfare” and soon the involved activities were classified as
electronic support measures (ESM), consisting of passive measurements of
emitted signals by nonfriendly emitters, and ECM systems, including primarily the
emission of signals to confuse or deceive the communications and radar sensor
systems of opposing forces.

Stratakos, Y., Geroulis, G., Uzunoglou, N., (2005) Analysis of Glint
Phenomenon in a Monopulse Radar in the Presence of Skin Echo and Non-
Ideal Interferometer Echo Signals, J. of Electromagn. Waves and Appl., Vol.
19, No. 5, 697-711.

MepiAnyn

Angle tracking noise in monopulse tracking radars has been an important study
topic during the last decades. This phenomenon otherwise known as “Glint” is
studied in present article assuming the presence of a non-perfect interferometer
transponder placed on a target with a non-zero radar cross section. The effects of
interferometer angle and amplitude balance and the target echo signal strength is
analyzed theoretically and numerical results are computed and presented for a
wide set of parameter values. The required power ratio of interferometer and echo
signals to achieve significant angle noise is derived. Numerical results and
analytical approximations of the angle noise are presented in the form of
parametric curves.
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FepoUAng, I'., (2004) «EOviko< Popéacg [Miaromoinonc Auuvrikwy [1poidvrwv»
To MsydAo ‘EAAsiuua ornv Avarrruéiakn Mopsia tne Auuvrikng Biounyaviac
n< Xwpacg, The Eco Q Defense Forum, Athens.

MepiAnyn

H moTotoinon eveg apuvTikoU TTPOIOVTOG aTToTeAE TNV BACIKr TTPOUTIO0EDN YIa
TNV TTPOWBNCN TOU aTNV ayopd A TNV EVOWHUATWON TOU O€ Wi TTAATQOPA, ETTiVEIQ,
BaAdooia | evaépia. O1 TTpoPAeTTOpeveg dladikaaieg TmioToTToinong diac@aiifouv
oToV XPNOoTN METAEU Twv AAAwvV TNV ac@aAni Asitoupyia kal TNV diaA&IToupyikOTATA
TOU TTPOIOVTOG HE T AOITTG CUCTAMATA TNG TTAATQOPPAG TToU TOTTOBETEITAI. AV KAl
TEAEUTOI N AQUUVTIKA Mag Blognxavia kal Ta €peuvnTIKA 10pUuaTa €XOUV Va
TTOPOUCIACOUV Kal TTOAAG EVTUTTWOIAKA TTPOIOVTA, OAAG Kal TTOANEG TTPOTAOEIG
ouvepyaoiag pe EEveg eTaIPEieg yIa KAAUWN QPUVTIKWY AVOYKWY, OUCTUXWG N
EMNeIYn apuodiou eCeIdIKEUPEVOU €BVIKOU @opéa TOUG OTeEPEi TNV duvaTtéTnTa
uAoTToinoNG aUTWYV TW TTPOYPaUUdTwy, 1IBIaiTepa otnv MA, 6TTOU N TTIOTOTTOINON
gival ouvupaopévn JE TNV ao@AAela Twy TITRCEWV Je 6T autd cuvettayeTal. [Na Tov
Aoyo autd oTnv TTapouoa gpyacia SideTal PEYOAUTEPN €KTOON OoTOV Topéa auTd. H
EMNeIYn autn Ox1 Yovo emiRBapUvel ONPAVTIKA TIG GUUVTIKEG DATTAVEG, OAAG eviOXUEI
Kal Tnv €€apTnON atmé &éva KEVTPA, KAl EUVOEI Ta JOVOTTWAIOKG 1 OAIYOTTOAIOKG
TTPOUNOEUTIKA KEVTPO pE YVWwOTA e€mmakoAouBa. Eival kaipdg va dnuioupynBei o
QOpPEAG aUTOG, WOTE va €VIOXUBOUV Ol €BVIKEG KOATOOKEUAOTIKEG dUVATOTNTEG, Ol
TIPOOTITIKEG YIO EVOWPATWON O€ AEPOOKAPN, TTAoia, dppaTta KAT, EAANVIKWVY
uttoouoTnudTtwy Tou Ba TmoToTroloUvTal  OTn  Xwpd. T[MOAAEG  TTEPITITWOEIG
EQAPUOYNG auTtng TNG TTPATaong aviAouvTtal atmd 1o Ioxuov EMIAE. ZApepa n
TOZAE éxel opiouéveg duvatdtnteg Kal apuodiotnTtes. O amaitoupeveg Ouwg
QuUVATOTNTEG KOl IKAVOTNTEG TOU TIPOTEIVOUEVOU QOpEa TIPETTEl va g€ival Kar
ENAXIOTOV QUTEG TTOU QVAPEPOVTAI OTNV TTOPOUGIACH QUTH Kal va OXeTIoBolv pe
£va KEVTPO TTPOCOHOoIiwaoNG — aglohoyriocwyv Kai dokipwy. HpBe n wpa 10 yeydAo
ENelgpa va koAupBei pe €va kahooyediaouévo @opéa Tou YEOA Tou Oa
eEKUETAAMEUBEI TNV dIaBEéoIun OTn XWpa Texvoyvwaoia Kal uywnAolu emimédou
TTPOCWTTIKO.

~—~—~

FepouAng, I'., «2uyxpovec MEBodor BeAtiwong tng Maénrikng Auuvacy -
MoAAamAaoiaoréc loyvoc XaunAou Koorouc via tnv Exkrerauuévn Aspauuva
ka1 TexvoAovikn lpokAnon via tnv Auuvrikn Biounyavia.

MepiAnyn

H amotpotmn), n evepynTmik Apuva, n duvaTtoTnTa QVTETTIBEONG Kal N TTadnTIKN
auuva, amoteAolv CAPEPO TOUG TEOTEPIG PACIKOUG TOUEIS TNG TUVOAIKAG Auuvag,
piag xwpag. H emixeipnaoiakn tg amoteAeopaTikdTnTa duvatal va augnbei dpacTikG
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ME TNV €QapUOyR 1I0XUPAG, TTPWTOTUTING KAl TAKTIKA Kal TEXVOAOYIKA GUYXPOVNG
TaONTIKAG duuvag, eV TauToxpova duvatal va PEIWBEI onuavTikd To GUVOAIKO TNG
KOOTOG, ME TNV AIOTTOINGN OUYKEKPIMEVWY PEBOOWY, TOKTIKWY KOl TEXVOAOYIKWV
emTeuypdTwy. H epyacia autn €etadel TIG epapPolOUEVEG TUYXPOVEG TEXVOAOYIEG
Kal €TMIOETIKEG TOKTIKEG TTOU E€MOIWKOUV TNV TIAPATAPNOTN, TOV EVIOTTIOUO, TOV
eYKAWPIoPO Kal TNV KaBodrynan OTTAwv yia Tnv KatagTpo@r] Twv @IAiwv duvApewyY
Kal avTiTrpoteivel PeBOdoUG amokpuywng, TTApaAAayrg Kal TTapamAdvnong Twv
OTTAIKWV OUOTNUATWY TOou avTITTAAoU, WOTE va augdavel o &€iktng emBiwong Twv
NUETEPWYV PECWV Kal eyKaTaoTAacewv. MNapdAAnAa TTpoTeivel oeipd atrd PETPA Kal
pMEBGOOUG TTOU OTOXEUOUV aQevOg oTnv BeATiwon TnG epapuolduevng TTadnTIKAG
AuuUVag KAl aQETEPOU ATTOTEAOUV EVOEXOUEVO KOTOOKEUAOTIKG TTPOYPAUUATA Yia
TNV QUUVTIKN Blopnxavia.

FepouUAng, ., E@vikn Ztparnyikn Zrparniwrtiki< looppomiac ora BaAkavia,
MepiAnyn epyaciag EA.E.Z.ME. pe 0éua XTPATHIIKH ‘99° — AMYNTIKA
NMPOrPAMMATA

MepiAnyn

H avaAuon Twv TTapayoviwy TTou guvTeAoUV OTn oTaBepdTNTA TNG TTEPIOXAS TNG
BaAkavikng, 0 TTpoodiopiouog Tou €idoug Kal n ekTipnon Tou Babuou (stability rate)
TNG €MKPATOUONG CAUEPA KATAOTOONG Kal N eKTiUNon Tou Babuou emidpaong Twv
olamibéuevwy E.A. omnv diampnon Slapkoug oTaBepdTNTAG, WOTE VA  ETTIAEYEI
avdaAoyn €BviKA oTpaTNyIKH.

L 3
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9. Touéacg Ospuoduvauikng, NMpowdnrikwyv &
Evepysiakwy ZuoTnuarwyv

Templalexis, I., Pilidis, P., Guindeuil, G., Kotsiopoulos, P., Aero engine axi-
symmetric convergent — constant area intake 3D simulation using a panel
method approach, Proc. ASME Turbo Expo 2005, Power for Land, Sea and
Air, June 6-9, 2005, Reno-Tahoe, Nevada, USA.

MepiAnyn

This study has been carried out as a part of a general effort to develope a powerful
simulation code, based on the Vortex Lattice Method (VLM), capable of simulating
adequately accurate and comparatively fast, internal flow regimes. It utilizes a
convergent - (nearly) constant area axi-symmetric intake three dimensional
geometry, emerged as a surface of revolution from the CFM56-5B2 lower lip
geometry. The study focuses on the three most critical planes, which are the inlet
of the intake, the outlet of the diverging section and the outlet of the intake.
Moreover, the sensitivity of the simulation on the variation of the Angle Of Attack
(AOA) is tested for four different settings equally spaced, ranging from 0 to 20
degrees. The comparison is carried out on both two-dimensional velocity
distributions and average values. The VLM simulation code was based on an
existing code, which was modified in order to be adapted to the Reynolds Average
Navier-Stokes (RANS) Computational Fluid Dynamics (CFD) boundary conditions.

Pachidis, V., Pilidis, P., Templalexis, I., Alexander, Th., Kotsiopoulos, P.,
Prediction_of engine performance under compressor _inlet flow distortion
using streamline curvature, Proc. ASME Turbo Expo 2006, Power for Land,
Sea and Air, May 8-11, 2006, Barcelona, Spain.

MepiAnyn

Traditionally, engine performance has been simulated based on non-dimensional
maps for compressors and turbines. Component characteristic maps assume by
default a given state of inlet conditions which can not be easily altered in order to
simulate two-dimensional or three-dimensional flow phenomena. Inlet flow
distortion, for example, is usually simulated by applying empirical correction factors
and modifiers to default component characteristics, alternatively, the parallel
compressor theory may be applied. The accuracy of the above methods has been
rather questionable since they are unable to capture in sufficient fidelity
component-level, complex physical processes and analyze them in the context of
the whole engine performance.
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The technique described in this paper integrates a zerodimensional (non-
dimensional) gas turbine modeling and performance simulation system and a two-
dimensional, streamline curvature compressor software. The twodimensional
compressor software can fully define the characteristics of a compressor at several
operating condition and is subsequently used in the zero-dimensional cycle
analysis to provide a more accurate, physics-based estimate of compressor
performance under clean and distorted inlet conditions, replacing the default
compressor maps. The highfidelity component communicates with the lower fidelity
cycle via a fully automatic and iterative process for the determination of the correct
operating point.

This study discusses in detail the development, validation and integration of the
two-dimensional, streamline curvature compressor software and presents the
various loss models used in the code. It also discusses the relative changes in the
performance of a two-stage, experimental compressor with different types of radial
pressure distortion obtained by running the two-dimensional streamline curvature
compressor software independently. Moreover, the performance of a notional
engine model, utilizing the coupled, two-dimensional compressor, under distorted
conditions is discussed in detail and compared against the engine performance
under clean conditions.

Melloni, L., Kotsiopoulos, P., Pilidis, P., Pachidis, V., Jackson, A. (2006)
Military Engine Response to Compressor Inlet Stratified Pressure Distortion
by an Integrated CFD Analysis, Proceedings of ASME 2006 Turbo & Expo:
Power for Land, Sea and Air, May 2006, Barcelona, Spain.

MepiAnyn

Especially in aircraft applications, the inlet flow is quite often non uniform resulting
in severe changes in compressor performance and hence, engine performance.
The magnitude of this phenomenon can be amplified in military engines due to the
complex shape of intake ducts and the extreme flight conditions.

The usual approach to engine performance simulation is based on non-
dimensional maps for compressors and turbines and assumes uniform flow
characteristics throughout the engine. In the context of the whole engine
performance, component-level, complex physical processes, such as compressor
inlet flow distortion, cannot be captured and analyzed.

This work adopts a simulation strategy that allows the performance characteristics
of an engine component, resolved from a detailed, high-fidelity analysis, to be
transferred to an engine system analysis carried out at a lower level of fidelity. The
methodology described in this paper utilizes an object-oriented, zero-dimensional
gas turbine modeling and performance simulation system and a high-fidelity, three-
dimensional, computational fluid dynamics (CFD), low-pressure compressor
model. The CFD model is based on the overall geometry and performance of the
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low-pressure compressor of a modern, two-spool, low by-pass ratio (LBR) military
turbofan engine and is subjected to both clean and distorted inlet flows.

The analysis involves the generation of two characteristic maps for the first stage
of the LP compressor from CFD simulations that account for a range of operating
conditions and power settings with a uniform and a distorted inlet flow. The same
simulation strategy could be adopted for other engine components such as the
intake or the high-pressure compressor and for different magnitudes and types of
distortion (i.e. radial, circumferential). By integrating the CFD-generated maps, into
the 0-D engine analysis system, this paper presents a relative comparison
between the 'uniform-inlet' engine performance (baseline compressor stage map)
and the engine performance obtained after using the map accounting for a typical
extent of stratified inlet distortion. The analysis carried out by this study,
demonstrates relative changes in the simulated engine performance larger than
1%.

Templalexis, I., Pilidis, P., Pachidis, V., Kotsiopoulos, P. (2006) Quasi-Three-
Dimensional _Compressor Performance _Simulation Using Streamline
Curvature And Multi-Parallel Compressor Theory, Proceedings of ASME 2006
Turbo & Expo: Power for Land, Sea and Air, May 2006, Barcelona, Spain.

MepiAnyn

Engine inlet distortion can severely affect compressor performance by causing the
non-dimensional speed lines and surge line to shift. This paper discusses a highly
integrated method for modelling engine inlet total pressure distortion and predicting
compressor performance under these conditions. This study utilizes a three
dimensional (3D), computational fluid dynamics (CFD) tool, based on vortex lattice
theory, to simulate the development of distorted flow within the intake and to
establish the boundary conditions at the compressor's inlet face. The derived 3D
pressure distributions at the intake outlet are subsequently decomposed into
circumferential and radial pressure profiles. Circumferential and radial distortions
are examined separately. The influence of the first profile type on compressor
performance is assessed with the support of a multi-parallel compressor
calculation procedure. The impact of the radial distortion profile is assessed by
using a two-dimensional (2D) streamline curvature (SLC) software. Concerning the
radial distortion, several distributions are examined along with various profile
types. The circumferential total pressure distortion patterns addressed, are varied
with respect to the spoiled sector extend and the absolute value in total pressure
difference. More precisely, three spoiled sector angles of 60, 120 and 180 degrees
are examined. This work demonstrates the applicability of the method by using a
generic intake model fitted in front of a single stage compressor, as a case study.
All the individual simulation tools, namely the intake flow simulation code, the SLC
code and the multi-parallel compressor code, are briefly presented in this paper
with more focus on the SLC software, which has not been published before. All
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simulation tools, used by this study, have been validated individually in the past
against experimental data. Their combined operation however, as a unified
simulation package, has not been validated yet and hence, numerical results
presented in this study should be taken qualitative.

Templalexis, I., Pilidis, P., Pachidis, V., Kotsiopoulos, P. (2007) A Fast Gas
Turbine Engine Performance Analysis Tool Able to Capture Three
Dimensional Effects, Proceedings of ASME 2007 Turbo & Expo: Power for
Land, Sea and Air, May 2007, Montreal, Canada.

MepiAnyn

Given the current level of computational resources that are readily available, three
dimensional (3-D) gas turbine engine performance simulation remains extremely
time consuming. The current paper presents a synthesis of existing flow simulation
methods coupled together in the form of a new software package. The software is
able to assess the impact of a 3-D flow profile at the intake inlet on engine
performance, demanding relatively low computational resources. More precisely
four flow simulation techniques are employed, represented respectively by four
individual stand alone software sub-modules. 3-D Vortex Lattice Method (VLM) is
used to simulate the intake flow. Subsequently the intake outlet 3-D flow profile is
decomposed into a radial and a circumferential component. For the compressor
performance simulation, that receives those components as inlet boundary
conditions, a two dimensional (2-D) Streamline Curvature (SLC) simulation method
coupled with an extended parallel compressor model is used. SLC addresses the
impact of the radial flow distortion, whereas the extended parallel compressor
model examines the impact of circumferential flow distortion on engine
performance. The results of the above analysis are stored into an intake-
compressor performance characteristic map, which is then fed into a zero
dimensional (0-D) performance simulation tool in order to evaluate the overall
impact of the intake inlet distorted flow on engine performance.

The paper is divided into two major sections. The first one presents the individual
flow simulation techniques, together with the corresponding software modules. A
short summary of each method is given first and then the software module is
described, followed by brief comments on the validation results that have been
already published. The section in concluded by the description of the synthesized
software. The second maijor section deals with the application of the synthesized
simulation method on a turbojet engine. A generic turbojet engine has been
chosen mounted behind a generic intake, given the lack of relevant experimental
results. The engine has a four stage axial flow compressor driven by a single stage
axial flow turbine, followed by a converging nozzle. 3-D total pressure profiles were
imposed at the intake inlet and several comparative graphs of engine's
performance parameters between “clean” and distorted inlet flow conditions are
given.
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The paper is concluded with a discussion on software's abilities and weaknesses
as well as on its potential future expansion.

Templalexis, I., Pilidis, P., Kotsiopoulos, P., Pachidis, V. (2006) Development
of a 2-D compressor streamline curvature code, Proceedings of ASME 2006
Turbo & Expo: Power for Land, Sea and Air, May 2006, Barcelona, Spain.

MepiAnyn

Two-dimensional compressor flow simulation software has always been a very
valuable tool in compressor preliminary design studies, as well as in compressor
performance assessment, operating under uniform and non-uniform inlet
conditions. In this context, a new streamline curvature (SLC) software has been
developed capable of analyzing the flow inside a compressor in two dimensions.
The software was developed to provide great flexibility, in the sense that it can be
used as: a) A performance prediction tool for compressors of a known design, b) A
development tool to assess the changes in performance of a known compressor
after implementing small geometry changes, c) A design tool to verify and refine
the outcome of a preliminary compressor design analysis, d) A teaching tool to
provide the student with an insight of the two-dimensional flow field inside a
compressor and how this could be effectively predicted using the SLC method,
combined with various algorithms and loss models, €) A 2-D compressor model
that can be integrated into a conventional 0-D gas turbine engine cycle simulation
code for the investigation of the influence of non-uniform radial pressure profiles on
whole engine performance. Apart from describing in detail the design, structure
and execution of the SLC software, this paper also stresses the importance of
developing robust, well thought-out software and highlights the main areas a
potential programmer should focus on in order to achieve this. This manuscript
highlights briefly the programming features incorporated into the development of
software before continuing to explain the internal workings of individual algorithms.
The paper reviews in detail the set of equations used for the prediction of the
meridional flow field. Numerical aspects of the application procedure of the full
radial equilibrium equation are examined. The loss models incorporated for
subsonic and supersonic flow are presented for design and off design operating
conditions. Deviation angle rules are presented, together with the parameters for
quantifying the diffusion process. Moreover, the methods used for the prediction of
surge and choke are discussed in detail. Finally, the end wall boundary layer
displacement thickness calculation is discussed briefly, in conjunction with the
blockage factor computation. The code has been validated against experimental
results which are presented in this paper together with the strong and weak points
of this first version of the software and the potential for future development.
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Templalexis, l., Pilidis, P., Guindeuil, G., Lekas, Th., Pachidis, V., 3D
Simulation _of a Convergent-Divergent Aero Engine Intake, Using Two
Different CFD Methods, Proceedings of ASME 2005 Turbo & Expo: Power for
Land, Sea and Air, June 2005, Reno-Tahoe, Nevada USA.

MepiAnyn

This study refers to the development and validation of a Three Dimensional (3D)
Vortex Lattice Method (VLM) to be used for internal flow case studies and more
precisely aero-engine intake simulation. It examines the quantitative and
qualitative response of the method to a convergent - divergent intake, produced as
a surface of revolution of the CFM56-5B2 upper lip geometry. The study was
carried out for three different sections namely: Intake outlet, intake throat and
intake inlet. Moreover five different settings of Angle Of Attack (AOA) were
considered. The VLM was based on an existing code. It was modified to
accommodate internal flow effects and match, as closely as possible, the boundary
conditions set by the Reynolds Average Navier-Stokes (RANS) Computational
Fluid Dynamics (CFD) simulation. In the context of this study, Vortex Lattice-
derived average values velocity profiles were compared against RANS CFD
results.

Pachidis, V., Pilidis, P., Templalexis, I., Marinai, L., (2007) An iterative Method
for _blade profile loss model adaptation using streamline curvature,
Proceedings of ASME 2007 Turbo & Expo: Power for Land, Sea and Air, May
2007, Montreal, Canada.

MepiAnyn

The various incidence, deviation and loss models used in through-flow analysis
methods, such as Streamline Curvature, are nothing more than statistical curve
fits. A closer look at public domain data reveals that these statistical correlations
and curve fits are usually based on experimental cascade data that actually display
a fairly large scatter, resulting in a relatively high degree of uncertainty. This
usually leads to substantial differences between the calculated and actual
performances of a given gas turbine engine component.

Typically, matching calculated results from a throughflow analysis against
experimental data requires the combination of various correlations available in the
public domain, through a very tedious, complex and time consuming ‘trial and
error’ process.

This particular study supports the view that it might actually be much more time-
effective to “adopt” a given loss model against experimental data through an
iterative, physicsbased approach, rather than try to identify the best combination of
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available correlations. For example, the wellestablished “Swan's model” for
calculating the blade profile loss factor in subsonic and transonic axial flow
compressors depends strongly on approximate correlations for calculating the
blade wake momentum thickness, and therefore represents such a case.

This study demonstrates this by looking into an iterative approach to blade profile
loss model adaptation that can provide a relatively simple and quick, but also
physics-based way of ‘calibrating’ profile loss models against available
experimental data for subsonic applications.

This paper presents in detail all the analysis necessary to support the above
concept and discusses Swan's model in particular as an example. Finally, the
paper discusses the performance comparison of a two-dimensional, Streamline
Curvature compressor model against experimental data before and after the
adaptation of that particular loss model.

~—~——~

Pachidis, V., Pilidis, P.,Talhouarn, F., Kalfas, An., Templalexis, I. (2005) A
fully inteqrated approach to component zooming using computational fluid
dynamics, Proceedings of ASME 2005 Turbo & Expo: Power for Land, Sea
and Air, June 2005, Reno-Tahoe, Nevada USA.

MepiAnyn

This study focuses on a simulation strategy that will allow the performance
characteristics of an isolated gas turbine engine component, resolved from a
detailed, high-fidelity analysis, to be transferred to an engine system analysis
carried out at a lower level of resolution. This work will enable component-level,
complex physical processes to be captured and analyzed in the context of the
whole engine performance, at an affordable computing resource and time.

The technique described in this paper utilizes an object-oriented, zero-dimensional
(0-D) gas turbine modeling and performance simulation system and a high-fidelity,
three-dimensional (3-D) computational fluid dynamics (CFD) component model.
The work investigates relative changes in the simulated engine performance after
coupling the 3-D CFD component to the 0-D engine analysis system. For the
purposes of this preliminary investigation, the high-fidelity component
communicates with the lower fidelity cycle via an iterative, semi-manual process
for the determination of the correct operating point. This technique has the
potential to become fully automated, can be applied to all engine components and
does not involve the generation of a component characteristic map.

This paper demonstrates the potentials of the 'fully integrated' approach to
component zooming by using a 3-D CFD intake model of a high by-pass ratio
(HBR) turbofan as a case study. The CFD model is based on the geometry of the
intake of the CFM56-5B2 engine. The high-fidelity model can fully define the
characteristic of the intake at several operating condition and is subsequently used
in the 0-D cycle analysis to provide a more accurate, physics-based estimate of
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intake performance (i.e. pressure recovery) and hence, engine performance,
replacing the default, empirical values.

A detailed comparison between the baseline engine performance (empirical
pressure recovery) and the engine performance obtained after using the coupled,
high-fidelity component is presented in this paper. The analysis carried out by this
study, demonstrates relative changes in the simulated engine performance larger
than 1%.

Pachidis, V., Pilidis, P., Guindeuil, G., Kalfas, An., Templalexis, I. (2005) A
partially inteqrated approach to component zooming using computational
fluid dynamics, Proceedings of ASME 2005 Turbo & Expo: Power for Land,
Sea and Air, June 2005, Reno-Tahoe, Nevada USA.

MepiAnyn

This study focuses on a simulation strategy that will allow the performance
characteristics of an isolated gas turbine engine component, resolved from a
detailed, high-fidelity analysis, to be transferred to an engine system analysis
carried out at a lower level of resolution. This work will enable component-level,
complex physical processes to be captured and analyzed in the context of the
whole engine performance, at an affordable computing resource and time.

The technique described in this paper utilizes an object-oriented, zero-dimensional
(0-D) gas turbine modeling and performance simulation system and a high-fidelity,
three-dimensional (3-D) computational fluid dynamics (CFD) component model.
The technique is called 'partially integrated' zooming, in that there is no automatic
link between the 0-D engine cycle and the 3-D CFD model. It can be applied to all
engine components and involves the generation of a component characteristic
map via an iterative execution of the 0-D cycle and the 3-D CFD model. This work
investigates relative changes in the simulated engine performance after integrating
the CFD-generated component map into the 0-D engine analysis.

This paper attempts to demonstrate the 'partially integrated' approach to
component zooming by using a 3-D CFD intake model of a high by-pass ratio
(HBR) turbofan as a case study. The CFD model is based on the geometry of the
intake of the CFM56-5B2 engine. The CFD-generated performance map can fully
define the characteristic of the intake at several operating conditions and is
subsequently used to provide a more accurate, physics-based estimate of intake
performance (i.e. pressure recovery) and hence, engine performance, replacing
the default, empirical values within the 0-D cycle model.

A detailed comparison between the baseline engine performance (empirical
pressure recovery) and the engine performance obtained after using the CFD-
generated map is presented in this paper. The analysis carried out by this study,
demonstrates relative changes in the simulated engine performance larger than
1%.
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Pachidis, V., Pilidis, P., Templalexis, l., Kotsiopoulos, P. (2007) 2D engine
performance simulation using streamline curvature component models,
Proceedings of 7" European Turbomachinery Conference, Athens, Greece,
March 2007.

MepiAnyn

Traditionally gas turbine engine performance has been simulated based on
component characteristic maps. These non-dimensional maps assume by default
nominal flow conditions throughout the engine and normally do not account for any
changes in component geometries, especially when experimental data are not
available. Moreover, component characteristic maps, at non-nominal operating
conditions, inherently tend to introduce errors due to the extensive averaging of
flow properties they involve.

This study utilized a conventional cycle program and two fully integrated two-
dimensional streamline curvature component models, namely an intake and a
compressor. The high-fidelity components communicated with the low-fidelity cycle
analysis at run time, during engine performance simulation, through a fully
automated and iterative process. The two-dimensional models were essentially
used in the non-dimensional cycle analysis to provide a more flexible, physics-
based estimate of intake and compressor performance calculation at operating
conditions other than nominal. As a case study, a range of flight Mach numbers
and angles of attack were examined together with the effect of three different
intake lip geometries on the performance of a notional low-bypass ratio military
engine.

The analysis carried out by this study demonstrated relative changes in the
predicted engine performance larger than 1%. More importantly, this research
effort established the necessary methodology and technology required towards a
full, two-dimensional engine cycle analysis at an affordable computational resource
in the very short term.

Templalexis, l., Kotsiopoulos, P., Pachidis, V. (2007) Intake-Compressor
performance characteristic _under inlet flow total pressure distortion,
Proceedings of 7" European Turbomachinery Conference, Athens, Greece,
March 2007.

MepiAnyn

It is widely known that intake inlet total pressure distortion affects greatly the intake
and compressor performance parameters. As a result of this, the entire engine
performance is also affected. The current paper presents a combined intake-
compressor performance simulation tool that produces a performance
characteristic map, which reflects the entire operating range of a given compressor
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operating behind a given intake, under the influence of a total pressure profile
imposed at the intake inlet. Concerning the intake flow simulation a three
dimensional (3-D) Vortex Lattice Method (VLM) based Computational Fluid
Dynamics (CFD) package is being used. The calculated intake outlet flow
conditions are then fed as boundary conditions to a two dimensional (2-D)
Streamline Curvature (SLC) method based compressor flow simulation package.
The case study presented in this paper concerns a generic subsonic intake
mounted in front of a four stage axial flow fan. Such a general case study has been
addressed given the lack of relevant experimental data. However, both flow
simulation packages have been validated in the past. The generated map can
subsequently be used by a zero dimensional (0-D) gas turbine performance
analysis tool, for subsequent calculations. The same task can alternatively be
performed by a full 3-D Reynolds Averaged Navier-Stokes (RANS) method based
engine performance simulation tool, providing results of much increased level of
accuracy. However the currently proposed simulation method retains its value,
since the required computational resources are reduced by several orders of
magnitude.

Pachidis, V., Pilidis, P., Alexander, T., Kalfas, A. and Templalexis, I. (2006)
Advanced performance simulation of a turbofan engine intake, Transactions
of the AIAA, Journal of Propulsion and Power, Vol. 22, No. 1, p. 201.

MepiAnyn

The majority of today’s engine simulation software is of a low fidelity
(nondimensional). Such tools can offer a good prediction of the performance of a
whole engine but are incapable of analyzing the performance of individual engine
components in detail, or capturing extreme/complex physical phenomena, that is,
inlet flow distortion. On the other hand, computational fluid dynamics (CFD) tools
can predict the performance of individual engine components satisfactorily,
especially close to design point (DP) operating conditions, but do not offer whole
engine performance prediction.

Two issues prevent modeling the entire geometry of a propulsion system at the
highest level of resolution (three dimensional) from being a practical solution. First,
for a complete three-dimensional system simulation, the amount and level of
detailed information needed as boundary and initial conditions would be extremely
difficult to obtain. Second, the computational time and cost will be extremely high
for effective and practical use.

Pachidis, V., Pilidis, P., Templalexis, l., Barbosa, J. and Nantua, N. (2007) A
De-Coupled Approach To Component High-Fidelity _Analysis _Using
Computational Fluid Dynamics, Proceedings of the IMechE, Journal of
Aerospace Engineering, JAERO37, Vol. 221, Part G, p. 105.
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MepiAnyn

This study focuses on a simulation strategy that will allow the performance
characteristics of an isolated gas turbine engine component, resolved from a
detailed, high-fidelity analysis, to be transferred to an engine system analysis
carried out at a lower level of resolution. The technique described in this paper is
called ‘de-coupled’ high-fidelity analysis and utilizes an object-oriented, zero-
dimensional gas turbine modelling and performance simulation system and a
three-dimensional computational fluid dynamics (CFD) component model. The
technique involves the generation of a component characteristic map without the
parallel or iterative execution of the non-dimensional cycle and the three-
dimensional CFD model. Therefore, a faster high-fidelity engine performance
simulation can be achieved at run time. This paper demonstrates the ‘de-coupled’
approach to component high-fidelity analysis by using a three-dimensional CFD
intake model of a high by-pass ratio turbofan as a case study. The CFD model is
based on the geometry of the intake of the CFM56-5B2 engine. The CFD-
generated performance map can fully define the characteristics of the intake at
several operating conditions and power settings, and is subsequently used to
provide a more accurate, physics-based estimate of intake performance (i.e.
pressure recovery) and hence, engine performance, replacing the default,
empirical values within the non-dimensional cycle model. A detailed comparison
between the baseline engine performance (empirical pressure recovery) and the
engine performance obtained after using the CFD-generated map is presented in
this paper. The analysis carried out by this study demonstrates relative changes in
the simulated engine performance > 1 per cent.

Pachidis, V., Pilidis, P., Texeira, J., Templalexis, |. (2007) A_Comparison of
Component Zooming Simulation Strategies Using Streamline Curvature,
Proceedings of the IMechE, Journal of Aerospace Engineering, JAERO147,
Vol. 221, Part G, p. 1.

MepiAnyn

Typically gas turbine engine component characteristics are represented via non-
dimensional maps of experimental or default data. In those cases where actual
component characteristics are not available and default characteristics are used
instead, conventional engine cycle simulation tools can deviate substantially at off-
design and transient conditions. Similarly, when real component characteristics are
available, conventional tools cannot predict the performance of the engine at other
than nominal conditions satisfactorily, or account for the impact of changes in
component geometry. Component zooming simulation strategies allow the
performance characteristics of an isolated gas turbine engine component, resolved
from a detailed, high-fidelity analysis, to be transferred to an engine system
analysis carried out at a lower level of resolution. This study looked into the direct
comparison of three, well-established zooming strategies utilizing a two-
dimensional streamline curvature component model and a low fidelity cycle
program. The validated performance of a two-dimensional, low-pressure,
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compressor model was integrated with a notional, two-spool, low-bypass ratio,
military engine model, according to the ‘de-coupled’, ‘iterative’, and ‘fully
integrated’ approaches to high-fidelity analysis. The two-dimensional model was
used in the engine cycle analysis to provide a more accurate, physics- and
geometry-based estimate of fan performance. Although large differences in the
simulated engine performance were not observed as expected, this analysis
provided a very valuable insight as to the actual speed of execution, practicality,
applicability, and potential of the zooming strategies mentioned above. More
importantly, this research effort established the necessary methodology and
technology required towards a full, two-dimensional engine cycle analysis at an
affordable computational resource in the very short term.

Templalexis, l., Pilidis, P., Pachidis, V. and Kotsiopoulos, P. (2007)
Development of a 2D compressor streamline curvature code, Transactions of
the ASME, Journal of Turbomachinery, TURBO-06-1178, Vol. 129, Issue 4,
October 2007. ASME Education Committee Best Paper Award for 2006.

MepiAnyn

Two-dimensional compressor flow simulation software has always been a very
valuable tool in compressor preliminary design studies, as well as in compressor
performance assessment, operating under uniform and non-uniform inlet
conditions. In this context, a new streamline curvature (SLC) software has been
developed capable of analyzing the flow inside a compressor in two dimensions.
The software was developed to provide great flexibility, in the sense that it can be
used as: a) A performance prediction tool for compressors of a known design, b) A
development tool to assess the changes in performance of a known compressor
after implementing small geometry changes, c) A design tool to verify and refine
the outcome of a preliminary compressor design analysis, d) A teaching tool to
provide the student with an insight of the two-dimensional flow field inside a
compressor and how this could be effectively predicted using the SLC method,
combined with various algorithms and loss models, €) A 2-D compressor model
that can be integrated into a conventional 0-D gas turbine engine cycle simulation
code for the investigation of the influence of non-uniform radial pressure profiles on
whole engine performance. Apart from describing in detail the design, structure
and execution of the SLC software, this paper also stresses the importance of
developing robust, well thought-out software and highlights the main areas a
potential programmer should focus on in order to achieve this. This manuscript
highlights briefly the programming features incorporated into the development of
software before continuing to explain the internal workings of individual algorithms.
The paper reviews in detail the set of equations used for the prediction of the
meridional flow field. Numerical aspects of the application procedure of the full
radial equilibrium equation are examined. The loss models incorporated for
subsonic and supersonic flow are presented for design and off design operating
conditions. Deviation angle rules are presented, together with the parameters for
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quantifying the diffusion process. Moreover, the methods used for the prediction of
surge and choke are discussed in detail. Finally, the end wall boundary layer
displacement thickness calculation is discussed briefly, in conjunction with the
blockage factor computation. The code has been validated against experimental
results which are presented in this paper together with the strong and weak points
of this first version of the software and the potential for future development.

Pachidis, V., Pilidis, P., Marinai, L., Templalexis, I. (2007) Towards a full two
dimensional gas turbine performance simulation, Proceedings of the Royal
Aeronautical Society, The Aeronautical Journal, AJ-3127, June 2007.

MepiAnyn

In commercially available gas turbine performance simulation tools, individual
engine components are typically represented with non-dimensional maps of
experimental or default data. In those cases where actual component
characteristics are not available and default characteristics are used instead,
conventional tools can deviate substantially at off-design and transient conditions.
Similarly, when real component characteristics are available, conventional engine
cycle simulation tools can not predict the performance of the engine at other than
nominal conditions satisfactorily, or account for the impact of changes in
component geometry. This study looked into the full integration of two-dimensional
streamline curvature component models with a low fidelity cycle program. Firstly,
the obtained engine performance was compared against the one calculated based
on default component characteristics. As a second case study, a range of flight
Mach numbers and angles of attack were examined together with the effect of
three different intake lip geometries on the performance of a notional, two-spool,
low-bypass ratio, military engine. Two-dimensional models were used in the
engine cycle analysis to provide a more accurate, physics- and geometry-based
estimate of intake and fan performances. The analysis carried out by this study
demonstrated relative changes in the predicted engine performance larger than
1%. For briefness, representative results are presented and discussed in this
paper for one flight Mach number and angle of attack setting. More importantly,
this research effort established the necessary methodology and technology
required towards a full, two-dimensional engine cycle analysis at an affordable
computational resource in the very short term.

Papagiannakis, G.R., Hountalas, T.D., Rakopoulos, D.C. (2006) Theoretical
study of the effects of pilot fuel quantity and its _injection timing on the
performance and the emissions of a dual fuel diesel engine, Proceedings of
the ECOS 2006, Vol. 2.
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Various solutions have been proposed for improving the combustion process of
conventional diesel engines and reducing the exhaust emissions without making
serious modifications on the engine, one of which is the use of natural gas as a
supplement for the conventional diesel fuel, the so called dual fuel natural gas
diesel engines. The most common type of these is referred to as the pilot ignited
natural gas diesel engine (PINGDE). Here, the primary fuel is natural gas that
controls the engine power output, while the pilot diesel fuel injected near the end of
the compression stroke auto-ignites and creates ignition sources for the
surrounding gaseous fuel mixture to be burned. Previous research studies have
shown that the main disadvantage of this dual fuel combustion is its negative
impact on engine efficiency compared to the normal diesel operation, while carbon
monoxide emissions are also increased. The pilot diesel fuel quantity and injection
advance influence significantly the combustion mechanism. Then, in order to
examine the effect of these two parameters on the performance and emissions, a
comprehensive two-zone phenomenological model is employed and applied on a
high-speed, pilot ignited, natural gas diesel engine located at the authors'
laboratory. According to the results, the simultaneously increase of the pilot fuel
quantity accompanied with an increase of its injection timing results to an
improvement of the engine efficiency (increase) and of the emitted CO emissions
(decrease) while it has a negative effect (increase) of NO emissions.

Hountalas, T.D., Papagiannakis, G.R., Kotsiopoulos, P.N. (2005) Experimental
and_Theoretical Analysis of the Combustion and Pollutants Formation
Mechanisms _in _Dual Fuel DI Diesel Engines, Proc. SAE 2005 World
Congress, Vol. SP Cl Engine Performance for Use with Alternative Fuels and
New Diesel Engine and Components.

MepiAnyn

With the increasing public interest in energy supply and the environment, attention
has focused on the development of ecological and efficient combustion
technologies. One of these technologies could be the use of natural gas as
supplement fuel for diesel fuel in DI diesel engines. The great availability at
attractive prices and the clean nature of combustion are the most important
advantages of natural gas compared to conventional diesel fuel. In the present
work are given theoretical and experimental results for the combustion mechanism
of natural gas in a compression ignition environment, with special emphasis on the
combined heat release rate of natural gas and diesel fuel, the duration of
combustion and the ignition delay period. Results are also provided for the
formation history of pollutants inside the combustion chamber of a DI diesel engine
operating in dual-fuel mode (with natural gas fuelling). The model used is a two-
zone phenomenological one describing the combustion mechanisms of natural gas
and diesel fuel. Natural gas is ignited from the diesel fuel and the existence of a
flame front is considered to describe its combustion rate. The experimental
investigation was conducted on a single-cylinder DI diesel engine properly
modified to operate under dual-fuel conditions using natural gas as supplementary
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fuel. The experimental results seem to be in good agreement with the theoretical
ones, obtained from the simulation model. Comparing the results under normal
diesel and dual-fuel operation a serious effect of the presence of natural gas on
exhaust emissions and main combustion characteristics is observed. As far as the
exhaust emissions are concerned, the presence of gaseous fuel affects positively
(reduction) the values of NO and Soot. On the contrary dual-fuel operation has a
negative effect on CO emissions. Concerning the combustion analysis of dual-fuel
operation, heat release rate is affected seriously by the presence of natural gas in
the combustion chamber. Compared to normal diesel operation, the increase of
natural gas quantity results to a decrease of the percentage of heat released
during premixed combustion period while ignition delay increases. Combustion
duration is higher under dual-fuel operation at low load, but with the increase of
load the difference is decreased and it becomes even lower compared to normal
diesel operation at high load.

Kotsiopoulos, P.N., Papagiannakis, G.R., Tsakalou, P., Gazinou, l., Yfantis, E.
(2007) Experimental Investigation Concerning the Effect of the Use of
Biodiesel and F-34 (JP-8) Aviation Fuel on Performance and Emissions of a
DI Diesel Engine, Proc. SAE 2007 World Congress, Vol. SP Military Vehicles.

MepiAnyn

Single Fuel Policy arose as a necessity in order to fulfill an effectiveness of the
used equipment through the use of a single fuel in the battlefield. Thus, it was first
ensured that the fuel s specification was standard with the equivalent commercial
fuel which is still in use in the NATO countries and of course that the fuelsy,
chemical characteristics allow it to be imported, stored, carried and distributed
through the NATO oil piping system. So, in 1998 the NATO countries agreed to
adopt the use of F-34 as a single fuel. Furthermore, the atmospheric pollution,
which is one of the greatest problems that concerns especially the vehicle
industries, drove the research on fuels to bio-fuels, like bio-diesel. Bio-diesel is an
alternative fuel, which can be used by a diesel engine, even a military one, without
a beforehand modification. It is produced by natural, renewable sources, like
vegetable oil and animal fat. International bibliography includes a great amount of
information concerning the effect of the use of bio-diesel on performance and
pollutant emissions (Oxides of Nitrogen, Carbon Monoxide, unburnt Hydrocarbons
and Soot) of a Direct Injection (DI) diesel engine. In this respect, an experimental
investigation has been conducted in the laboratory of Thermodynamic and
Propulsion Systems at the Hellenic Air Force Academy. The main scope of the
present investigation is to evaluate the use of F-34 and bio-diesel as a full
substitute for diesel fuel in a direct injection diesel engine. Thus, the present work
covers a range of engine load and speed operating conditions under bio-diesel, F-
34 and normal diesel operation (baseline conditions), comprising measurements of
engine power output, fuel consumption, exhaust gas temperature and the
concentrations of exhaust gas emissions (Nitrogen Oxide and Soot). Through this
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work it is shown that for all test cases examined when diesel fuel is full substituted
by F-34 no significant effect is observed on the basic operating parameters and the
brake specific fuel consumption as well while it seems to affect the maximum
combustion pressure and the ignition delay period. As far as the exhaust
emissions are concerned, the full substitution of diesel fuel with F-34 has a
negligible influence on the concentrations of Nitrogen Oxide emissions while it
seems to affect seriously the values soot emission concentrations. As far as the
behavior of bio-diesel compared with diesels s is concerned, the results revealed a
slight increase in the exhaust gas temperature, an increase in the brake specific
fuel consumption, which at low loads tends to be identified with the diesel;s, a
decrease in soot emissions and brake thermal efficiency, and finally a slight
decrease in NO emissions at low loads, while at full load NO emissions are
considerable higher.

Papagiannakis, G.R., Kotsiopoulos, P.N., Hountalas, T.D., Yfantis, E. (2006)
Single Fuel Research Program Comparative Results of the Use of JP-8
Aviation Fuel versus Diesel Fuel on a Direct Injection and Indirect Injection
Diesel Engine, Proc. SAE 2006 World Congress, Vol. SP Military Vehicles.

MepiAnyn

During the last years a great effort has been made by many NATO nations to
move towards the use of one military fuel for all the land-based military aircraft,
vehicles and equipment employed on the military arena. This idea is known to as
the Single Fuel Concept (SFC). The fuel selected for the idea of SFC is the JP-8
(F-34) military aviation fuel which is based upon the civil jet fuel F-35 (Jet A-1) with
the inclusion of military additives possessing anti-icing and lubricating properties.
An extended experimental investigation has been conducted in the laboratory of
Thermodynamic and Propulsion Systems at the Hellenic Air Force Academy. This
investigation was conducted with the collaboration of the respective laboratories of
National Technical University of Athens and Hellenic Naval Academy as well. The
main scope of this investigation is to evaluate the use of JP-8 aviation fuel as a full
substitute for Diesel Fuel in various types of diesel engines, namely Direct and
Indirect Injection Diesel Engines respectively. The present contribution is a review
work concerning experimental data for performance and exhaust emissions
coming from the operation of the two types of diesel engines with JP-8 fuel.
Specifically, the present work covers a range of engine load and speed operating
conditions under JP-8 and normal diesel operation (baseline conditions),
comprising measurements of cylinder pressure and Injection pressure diagrams,
fuel consumption and the concentrations of exhaust gas emissions (Nitrogen
Oxide (NO), Carbon Monoxide (CO), Unburnt Hydrocarbons (HC) and Soot) for
both types of engines. The differences in the measured performance and exhaust
emissions data are determined for the JP-8 fuel engine operation against the
normal diesel operation. According to the results presented in this work, for both
types of engines (DI and IDI) examined it is revealed a significant effect of JP-8
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fuel combustion on some basic engine operating parameters (maximum
combustion pressure, ignition delay period, etc.) compared to standard diesel
operation. As far as the exhaust emissions are concerned, the full substitution of
diesel fuel with JP-8 affects positively (reduction) the values of the Carbon
Monoxide concentrations while it seems to have a negligible influence on the
concentrations of Nitrogen Oxide emissions for both types of engines. On the other
hand the operation of each type of engine with JP-8 fuel seems to affect seriously
the values of the unburnt hydrocarbons and soot emission concentrations
compared to the respective values observed under normal diesel operation.

Papagiannakis, G.R., Hountalas, T.D. (2003) Combustion and exhaust
emission characteristics of a dual fuel compression ignition engine operated
with pilot Diesel fuel and natural gas, Energy Conversion and Management,
Volume 45, Issues 18-19, November 2004, Pages 2971-2987.

MepiAnyn

Towards the effort of reducing pollutant emissions, especially soot and nitrogen
oxides, from direct injection Diesel engines, engineers have proposed various
solutions, one of which is the use of a gaseous fuel as a partial supplement for
liquid Diesel fuel. These engines are known as dual fuel combustion engines, i.e.
they use conventional Diesel fuel and a gaseous fuel as well. This technology is
currently reintroduced, associated with efforts to overcome various difficulties of
HCCI engines, using various fuels. The use of natural gas as an alternative fuel is
a promising solution. The potential benefits of using natural gas in Diesel engines
are both economical and environmental. The high autoignition temperature of
natural gas is a serious advantage since the compression ratio of conventional
Diesel engines can be maintained. The present contribution describes an
experimental investigation conducted on a single cylinder DI Diesel engine, which
has been properly modified to operate under dual fuel conditions. The primary
amount of fuel is the gaseous one, which is ignited by a pilot Diesel liquid injection.
Comparative results are given for various engine speeds and loads for
conventional Diesel and dual fuel operation, revealing the effect of dual fuel
combustion on engine performance and exhaust emissions.

Zannis, C.T., Hountalas, T.D., Papagiannakis, G.R. (2007) Experimental study
of diesel fuel effects on direct injection (DI) diesel engine performance and
pollutant emissions, Energy & fuels, vol. 21, 5, pp. 2642-2654.
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An experimental investigation was conducted to specify the effect of diesel fuel
composition and its physical and chemical properties on direct injection (DI) diesel
engine performance characteristics and pollutant emissions. Engine tests were
made on a single-cylinder naturally aspirated DI diesel engine (Lister LV1), which
is located at the laboratory of the authors, at various operating conditions using
seven conventional diesel fuels. The test fuels indicate variable hydrocarbon
composition and physical and chemical properties, and they were prepared under
a European Union research program aiming to identify future fuel formulations for
use in modern DI diesel engines. Emphasis was given to the examination of the
effect of diesel fuel density, viscosity, and compressibility factor on the fuel
injection system, engine combustion characteristics, and diesel-emitted pollutants.
Having observed that many diesel fuel parameters are strongly interrelated, we
carried out a multivariable statistical analysis to determine the fuel property pairs
that are statistically independent. Using experimental findings for pollutant
emissions and independent fuel property pairs, a linear multiple regression
analysis was conducted to identify potential correlations between diesel-emitted
pollutant emissions and the fuel parameters. The sensitivity analysis revealed that
soot emissions depend upon fuel viscosity, cetane number, and fuel volatility,
whereas NO, CO, and HC emissions mainly depend upon fuel aromatic content.
The evaluation of experimental results showed that reductions of soot, NO, and
CO emissions can be attained with the reduction of the distillation temperature and
the increase of paraffinics/napthenics ratio, which mainly provide the reduction of
fuel viscosity and, secondarily, the decrease of the density and increase of the
compressibility factor.

Rakopoulos, C.D., Rakopoulos, D.C., Giakoumis, G.E., Papagiannakis, G.R.,
Kyritsis, C.D. (2007) Experimental-stochastic investigation of the combustion
cyclic variability in HSDI diesel engine using ethanol-diesel fuel blends,
Fuel, Volume 87, Issues 8-9, July 2008, Pages 1478-1491.

MepiAnyn

An experimental investigation is conducted to evaluate the combustion
characteristics of a fully instrumented, high-speed, direct injection (HSDI), standard
‘Hydra’ diesel engine, at various loads when using ethanol-diesel fuel blends up to
15% by vol. ethanol. In each test, combustion chamber and fuel injection pressure
diagrams of many consecutive cycles were obtained using a specially developed,
high-speed, data acquisition and processing system. Following a performance and
exhaust emissions investigation and a heat release analysis of the measured
cylinder pressure diagrams reported by the authors, the present work focuses on
the cycle-by-cycle combustion variation (cyclic variability) as reflected in the
pressure indicator diagrams, by analyzing for the maximum pressure, maximum
pressure rate, (gross) indicated mean effective pressure, and dynamic injection
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timing and ignition delay. These parameters were analyzed using stochastic
analysis techniques for averages, standard deviations, coefficients of variation,
probability density functions, auto-correlations, power spectra and cross-
correlation coefficients. Thus, any cause and effect relationship between cyclic
pressure variations and the injection system or the kind of fuel used can be
revealed, given the concern for the low cetane number of ethanol blends
promoting cyclic variability that can lead to degraded performance and emissions
characteristics.

Papagiannakis, G.R., Hountalas, T.D., Rakopoulos, D.C. (2007) Theoretical
study of the effects of pilot fuel quantity and its injection timing on the
performance and emissions of a dual fuel diesel engine, Energy Conversion
and Management, Volume 48, Issue 11, Pages 2951-2961

MepiAnyn

Various solutions have been proposed for improving the combustion process of
conventional diesel engines and reducing the exhaust emissions without making
serious modifications on the engine, one of which is the use of natural gas as a
supplement for the conventional diesel fuel, the so called dual fuel natural gas
diesel engines. The most common type of these is referred to as the pilot ignited
natural gas diesel engine (PINGDE). Here, the primary fuel is natural gas that
controls the engine power output, while the pilot diesel fuel injected near the end of
the compression stroke auto-ignites and creates ignition sources for the
surrounding gaseous fuel mixture to be burned. Previous research studies have
shown that the main disadvantage of this dual fuel combustion is its negative
impact on engine efficiency compared to the normal diesel operation, while carbon
monoxide emissions are also increased. The pilot diesel fuel quantity and injection
advance influence significantly the combustion mechanism. Then, in order to
examine the effect of these two parameters on the performance and emissions, a
comprehensive two-zone phenomenological model is employed and applied on a
high-speed, pilot ignited, natural gas diesel engine located at the authors’
laboratory. According to the results, the simultaneously increase of the pilot fuel
quantity accompanied with an increase of its injection timing results to an
improvement of the engine efficiency (increase) and of the emitted CO emissions
(decrease) while it has a negative effect (increase) of NO emissions.

XouvtdAag, ©.A., Matmrayiavvakng, I.P. (2005) Auvardornra Xprion< Puaikou
Acgpiou _og_Ymdpyovrec Kivnriipec NrileA, Texvika Xpovikd, lavoudpiog-
deBpoudpiog 2005.
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H puUtmmavon Tng atpoo@aipag Kal 0 OUVEXWS augavouevog pubuog peiwong Twv
QTTOBEPATWY EVEPYEIAKWY TTPWTWV UAWYV atToTeEAOUV Ta TTIO ofupéva TTpoBARuaTa,
TA OTTOIO KOAEITAI va avTIUETWTTIOEI 0 oUyXpovog avBpwtrog. OTwg KaBe BepuIkn
pnxavn €1ol kar o kivnTApag NTAZeA cupBdaAAel otnv UTTOPEN TWV avWTEPW
TTPOBANUATWY. XTNV TTPOCTIABEIa PEIWONG TNG AVWTEPW APVNTIKAG GUUBOANG Tou
kivntipa NTAgeA, die¢dyovtal épeuveg, ol otToieg divouv Eugacn o€ didpopa Tredia,
éva ato Ta otroia gival kal n xpron g MeiktAg Kauong. H mapoloa epyaacia €xel
OKOTTé va TTaPOUCIACEl TNV £TTIOPACN TTOU €XEI N PEIKTH KAUon Kauaipgou NTAZEA Kal
Quaikou Agpiou oTn oupTtrepipopd uttapxovta Kivnthpa NTAZEA, 0 OTToiog €xel
KatadAAnAa TpotrotroinBei yia autdé 10 okotrd. Me Tn Olevépyela TTEIPAUATIKWV
METPAOEWV ETTi TOU OUYKEKPIYEVOU KIVNTAPA TOOO UTTO GUVORKES KAAOOIKAG
AgiIToupyiag 600 Kal UTTO GUVOAKES PEIKTAG KAUONG eKTIUABNKE OTI N uTTd €€€TaoN
MEBODOG eTTnPedlel BeTIKA TN CUPTIEPIPOPA TOU KIVNTAPG OCOV agopd OTIG
ektrouTréG NOxX kai aiBdAng. Tautdypova, Ouwg, €mdpPA apvnTikd oTnv €IdIKA
KatavdAwon KOUGiJou, OTIG  eKTTOUTTEG  ovogeldiou Tou  AvBpaKa  Kal
udpoyovavBpakwy, 1IB1aiTEpa oTa XaUNAG opTia AsIToupyiag.

Papagiannakis, G.R., Hountalas, T.D. (2003) Experimental investigation
concerning the effect of natural gas percentage on performance and
emissions of a DI dual fuel diesel engine, Applied Thermal Engineering,
Volume 23, Issue 3, Pages 353-365.

MepiAnyn

During the last years a great effort has been made to reduce pollutant emissions
from direct injection (DI) diesel engines. Towards this, engineers have proposed
various solutions, one of which is the use of gaseous fuels as a supplement for
liquid diesel fuel. These engines, which use conventional diesel fuel and gaseous
fuel, are referred to as dual fuel engines. The main aspiration from the usage of
dual fuel (liquid and gaseous one) combustion systems is mainly to reduce
particulate emissions and nitrogen oxides. One of the gaseous fuels used is
natural gas, which has a relatively high auto ignition temperature and moreover is
an economical and clean burning fuel. The high auto ignition temperature of
natural gas is a serious advantage against other gaseous fuels since the
compression ratio of most conventional DI diesel engines can be maintained.
Moreover the combustion of natural gas produces practically no particulates since
natural gas contains less dissolved impurities (e.g. sulfur compounds). The present
contribution is mainly concerned, with an experimental investigation of the
characteristics of dual fuel operation when liquid diesel is partially replaced with
natural gas under ambient intake temperature in a DI diesel engine. Results are
given revealing the effect of liquid fuel percentage replacement by natural gas on
engine performance and emissions.
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Kotsiopoulos, N.P. (2007) Proposals for Solutions to Problems Related to the
Use of F-34 (SFP) and High-Sulfur Diesel on Ground Equipment Using
Advanced Emission Reduction Technologies, NATO/RTO AVT 073, Final
Report, Florence, ltaly.

MepiAnyn

The ET-073 needed to consider current technologies, adapting these to best meet
military requirements. As a consequence of this, nations such as Germany
conducted work in close relationship with the industry to identify possible solutions.
The ET-073 team agreed following programme of work addressing the short term
and long term strategies:

e Considering the need for a quick answer to the NATO Pipeline Committee
(NPC), it was decided to provide a guidance and advice document based on
current technologies to procurement services.

o To address the long term impact of the use of the HSF, it was decided that
more work was needed and that this would be best addressed in the new Task
Group AVT-159 investigating of “Impact of Changing Fuel upon Land, Air and
Sea Vehicles”.

~—~—~

Lois, E., Kotsiopoulos, P. (2003) European Fuel Specifications and Engine
Emissions Regulations: _a Review, NATO/RTO AVT Panel Single Fuel
Concept Workshop, Warsaw, Poland, Oct 7-9.

MepiAnyn

In response to the growing scientific evidence and increasing public concern about
the adverse effects of air pollution, the local authorities have put pressure on
vehicle manufacturers for the development of new, more efficient exhaust
emissions control systems, and on refiners for the production of new “cleaner”
motor fuels. The present paper presents the most recent specifications of gasoline
and diesel fuels, examined from the viewpoint of engine performance and
emissions. The latest emission standards in European Union are also presented.

Korres, M.D., Karonis, D., Lois, E., Kotsiopoulos, P., (2003) Use of Alternative
Fuels on _a Diesel Engine, NATO-RTO AVT Panel Single Fuel Concept
Workshop, Warsaw, Poland, Oct 7-9.
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The Single Fuel Concept refers to the NATO initiative towards the use of a single
fuel for all land based military aircraft, vehicles and equipment when employed on
the European battlefield. The single fuel selected was F-34 (JP-8), which is based
upon the civil jet fuel F-35 (Jet A-1), with the inclusion of a military additive
possessing anti-icing properties. However, environmental pollution problems were
identified in the process of implementing the SFC. The necessity to cope with
these and the strict requirements of modern Diesel engines lead to the need to
improve the SFC quality. The development of biomass derived substitutes for
Diesel fuel is a possible attractive outlet, as it could help improve the quality. The
present paper aims to contribute to the evaluation of biodiesel and other types of
fuels as possible substitutes of diesel. The fuels used were a typical Greek
automotive diesel (EN-590), an ultra low sulfur diesel, a high cetane number diesel
fuel, JP-8 and two types of biodiesel, alone or in mixtures with the above fuels. The
fuels and the mixtures were analysed for their physicochemical properties in the
Laboratory of Fuels Technology and Lubricants of NTUA and the engine tests
were conducted on a single cylinder stationary diesel engine.

Korres, M.D., Lois, E., Kotsiopoulos, P., Karonis, D. (2003) Quality Aspects of
Jet Fuel of the Greek Market, NATO-RTO AVT Panel Single Fuel Concept
Workshop, Warsaw, Poland, Oct 7-9.

MepiAnyn

The goal of the present paper is to discuss the quality characteristics of Jet Fuels
used in the Greek market in comparison with fuels used in other countries. In
general, Jet Fuels produced in Greece satisfy the specifications set for each type
of fuel by the appropriate authorities. For each property, graphs are presented
which show the property’s fluctuation over time and the respective average values
of U.S. and British Fuels over the years. These graphs show that Greek Jet Fuels
have much higher sulfur content than the fuels used in the U.S.A. or Britain, but
also have a higher cetane index. The values of most of the other properties lie
between the respective values for British or U.S. fuels. A significant quality
parameter for Jet Fuels is contamination by heavier fuels. For this reason, a novel
method for the determination of jet fuel and gasoline contamination is presented,
which is under development by the Laboratory of Fuels Technology and
Lubricants, NTUA. The results produced by this method are compared to those
produced by the ASTM D-86 method.

Kotsiopoulos, P., Papagiannakis, R., Yfantis, El., Hountalas, D., Korres, M.D.
(2003) The Single Fuel Concept (JP - 8 / F - 34) Research and Field
Experience In Greece, NATO-RTO AVT Panel Single Fuel Concept Workshop,
Warsaw, Poland, Oct 7-9.
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The scope of the present work is to report experimental results from an extensive
investigation concerning the evaluation of the use of JP-8/F-34 aviation fuel as a
full substitute for diesel fuel in various direct and indirect injection four-stroke diesel
engines. The Greek experience from the use of JP-8/F-34 on various types of
army vehicles (Battle Tanks, Fork Trucks, etc) is also reported. Details are given
about the influence of JP-8/F-34 on engine performance and exhaust emissions of
various diesel engines and about field tests which were conducted using JP-8/F-34
fuel in various diesel engine vehicles of the hellenic army forces and the results of
the trials in connection with the effect of JP-8/F-34 on the quality of the engine
operation.
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