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TMHMATOX XHMIKQN MHXANIKQN
ITANENIIZTHMIOY ITATPQN
&
EPEYNHTIKOY INETITOYTOY XHMIKHI MHXANIKHX
KAl XHMIKON AIEPTAXION YWHAHZ OEPMOKPAXIAY
IAPYMATOZ TEXNOAOTIAZ KAI EPEYNAZ

OMIAHTHX . Associate Professor A. Sabanis, Institute of Technology,
School of Chemical Engineering

OEMA : Tovohoyunt Mmyavirt (Tissue Engineering); Texvohoyieg
Auuic ®ou Epaguroy tovg ato Texvnto IlGyxQeac

TOnOX . Aifovoa Zeuvaginy TXM

HMEP/ NIA : Aguréoa, 22-12-97

QPA 1 12.00

HEPIAHYH : H Iowohoywn Mixavixn (Tissue Engineering) £lvxi Wi oxgting xawoUQyle IeQuoxh

e Brotexvoroylag rov aoyoieltan pe Ty dmuovgyla TeXviTdy wWTdv Yk HETAOGXEON OF acfevels i oL pe
Ty eheyxoucyn aveybvvnom tpouHaTtodver f Sucheitongyotveaw WITav in vivo, O teyvoroyies ouymc mon
ANALTOVVEOL YI& TOHOD0 STov TOUES CUTOV TUVIoTaVIaL OTig TeXvoroYies wyttdoamy, Blovhindy, Toodidotatng
QAQLLTEXTOVIRTC TV LOTMV, %L AMOTEAEOUATIXNNG CYOWUATIIONS TV WtV 0T0 oMU ToV aofevols. H £Qevva
ouv ReQLoXR autr anontel ovveQyaoia pnxovikdyv, Bokdywv xou ywmgdv, Iy agoudiaon avthy Ba
ekerhoovpe Tig Texvoloyisg augu Omwg vty oxEtitovion pe v avieruln evie TexviTtoU ayrgéarog mov
clvon ACLTOUQYIHG, oyt plnve, ko WTOQE] Wt TaQoyBel oty Ao TOVREVN RALOKT VIO WITQLMES BQAQUOYES.
AdY® T REQLOQUIMEVTE SutBeoLuoTTOg ovBQuIivery ko Lurx(iv »UTIAQWY Toy EXXpivOUY LYOOUAIVY %Ol TNg
fuoxoilg amopdvioor Tovg ftd TOYRQERTIMOTS  adéves, YONCUOTOWTNE  YEVETwd  UETQOYMUGTIOpEVA
#iTTaga. Ta xUTTeQa avrd progoly v avEnfoly otoug arautovpeves aguiuove of foaviidguotiges xdtw amnd
eheyxoueves cuvdies, Ta wirTaga edemislovion Oe nuRegatd oponidio akywvinot otwg/molvivoivng 1 oe
fBeguonAaoTinés Leufolve; WA TQOTIOBIA A6 YO QVOSONOItD OUCTNUG TOV acfevols. Moviéha
AVILAQAOEWC/DIOEWS YOTCWOTOLOTVIAL YW TRV TEQLYQXE] TOV JUOTHUGTOS %L Mt TV goadoQuons
®oTOAMAAOY Tyl oQuoubviy  Tagoubtowy. Bloaviidoaotiioes otalegic whivng, vooTnououevol oI
NMAGUITO. QOofg  Boemtueiv Aty oL ouuBatol pe  ogyova  UayvIITIOU TUQNVAKOT  CUVTOVLOROD,
YONCLUOTOLOTVEAL Vi TV [HeAETY] TV TEXVITTEV WTHV xaL 1 Puoynueiog v MULTAQEY UG Ouviningg OV
TQOOOMOWLOVY auteg o enrtkpototy in vive, Ou texviot wtol METOUOOXCHOVEIOL OF pnpd L (agovoriovus)
A0V rouy woraotel Suafntivd o v uekérn g QROTEAEOUGTIXOTNIRS  TOVG OTV  QTOXATGOTaoN
PUOLDLOYLGY Tuudry YArkGEng oo alpa. Ta aoreléoparne sivas evdagouviind yur Ty ovéeTTuEn eveg ey vnTon
LOTOV OV W UVTLpEtitiler Tov SemXaeQoSLOBATH CUTOTEAECUATIXOTEQR QUTG TIg EVETELS (VAOUALVYG,
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TMHMATOX XHMIKQN MHXANIKQN' '
TANECIIZTHMIOY ITATPQN
& R
EPEYNHTIKOQY INITITOYTOV XHMIKHE MHXANIKIIE KA
XHMIKQN ATEPT AZISIN YYHAHZ OLPMUKPAXIAY
IAPYMATOY TEXNOAOIIAY KAl EPEYNAY
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OMIAHTHX " Prof Peter Schwartz,
Current Address: Arbeitsbereich Kunstostoffe und
Verbundwerksioffe, Technische Universitat- Hambum, Harburg
Denickestrasse 15, 21073 Hamburg, DE :
= Pormanent Address: Departmont of Textiles and App’}::‘.!..—- -
Correll University, Ithaca, NY 14853-4401, USA

OEMA : Mante Carlo simutation of the strength and cri (’e‘p rupmre qf carbon/epoxy
microcomposites

romor : AfBovea Zepmwvapiov EIXHMYG-ITE, Miatdvy, Pio

HMEP/NL4 : Iereen, 1 12 97

£PA :7.00 pp

IIEPIAHTH Micremechanical models of 7-fiber bundles witl regular hiexagyunal packing

are used as & vnit cell for larger composite structures. Bundle strength distributions are developed
using Weibull distributions for single fiber strength and chain-of-bundles models and localised load-
sharing rules. For bundles creep-rupture, the marrix is assurmed exhibit power-law creep. Monte
Carlo methods are used to simulate the bundles in simple tensile tests and erecp-rupture, and the
tesults are compared 1o expedumatal values. The results of some paramerric studies are also
presented.

by,
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Molecular Motions in Zeolites Studied by Neutron Scattering
H. Jobic

Institut de Recherches sur la Catalyse, Villeurbanne, Irance

- e i R W e e ae o

Neutron scattering techniques are used for research across a broad spectrum of scf:iemiﬁc
disciplines : chemistry, biology, solid state physics, magnelism, nuclear physics, r‘:nate-rial
science, etc. The instruments uscd in a central facility, such as the Institut Laue-Lanéevin in
Grenoble, are not rigidly defined. Constant improvements and developments are corﬁstamly
opening new areas of rescarch. This statement is valid in the field of zeolites whére the
different molecular motions of translation, rotation, and vibration can now be probed on time
scales ranging from 1 f& of 10 ns. Examples concerning mainly diffusive motions will be given
and compared with results obtained from other experimental techniques and siniulati(m

i

methods.

Dr. HZTV&’ Jobic.
T‘\J#?‘u{ de e,ecﬁzvoﬂm due /@t leql)/fe_

CNRS ) Vilfeurbanne , FRANCE

Jousinar : Té)i-m/ 25 NoGFPpiau* 700}4(4
AiBasa ,IEfuvap I T/Lm'ﬁqrﬂj XH
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EIXHMYGO/ITE & Tp. Xnu. Mnyovik@v

OMIAHTHZX Sotirios J. Vahaviolos, PhD, President & Chairman
MISTRAS Holdings Corporation & its Physical Subsidiaries

OEMA Acoustic emission: A new REAL TIME NDE technique
TOIIOX AiBovoa Zegpvopiov EIXHMYO

HMEP/NIA 18/11/97

QPA 13:00

IIEPIAHYH  : The Technology Transfer of Acoustic Emission (AE) from Laboratory to
Industry has been commercially available for over twenty five (25) years. Has any progress
been made? This talk will discuss the evolution of the technology of AE in instrumentation
applications, standards and codes and its overall acceptance world-wide. As the newcomer in
the NDE industry, AE was tried on applications where the other technologies had previously
failed or where wild financial cost savings were promised. The issue of suitable of AE for an
application was never considered until the early 80’s when a new breed of industrial and
university researchers entered the field in USA, Europe and Japan. AE “noise counting” was
replaced with basic work on wave propagation, mode conversion, source characterization, the
study of the inverse problem using a number of Green’s functions, etc. While the university
academic worked hard to identify certain AE waveform features with source and failure
mechanisms a number of industrial researchers explored in addition, a myriad of “pseudo-
sources” of AE and their statistical nature. Instead of absolute one-on-one correlations and
exact location of defects, practitioners developed data bases based on case studies that
enabled them to relate AE to fracture mechanics corrosion phenomena, and overall part
integrity assessment especially in pressurized systems and individual components.

The introduction of Artificial Intelligence & Neural Networks coupled with the existent data
bases led to the development of knowledge based systems ready to be used on very complex
structures that are found in refineries, chemical plants, complex pipelines, wind tunnels, wind
tunnels, aircraft structures, etc. The hard work of the early 80’s by CARP (Committee on AE
for Reinforced Plastics) and the wide application of AE in testing of Fibreglass (FRP/GRP)
vessels and pipes rejuvenated the technology. Early failures (?) in metal vessel testing were
reconsidered especially after the successes of MONOPACTM (a commercially available
knowledge based system), Tube Trailer Testing both in USA and Europe and Cool Down
Testing in Refineries. These applications formed the basis of acceptance of AE by ASME and
DOT (Department of Transportation) and, thus, gave credence to the newcomer NDE
technology. In addition, the more than 15 AE ASTM Standards and AE’s acceptance by
ASNT as another major NDT technique and the establishment of Level III in AE was a major
step forward for the technology world-wide.

Quantitative AE has now emerged as the basis of applications in concrete. Moment Tensor
analysis AE Programs has helped several researchers/practitioners in Japan to evaluate a
diverse group of concrete applications in both the Laboratory & the field.
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Tavemeripn Tlarpdy ITE

TMHMATOX XHMIKQN MIIXANIKQN
TTANEIIZTHMIOY llAlPSJN .
&
EPEYNHTIKOY INEITITOYTOY XHMIKHZ MHXANII\HZ
KAI XHMIKQN AIEPTAXION YWHAHY OEPMOKPAZIAX
IAPYMATOZ TEXNOAOI'IAZ KAI EPEYNAZ

OMIAHTHXY : Dr. Michel Robin, Institut Francais du Petrole Rue]
Malmaison, France o .

I ©@EMA : Wettability heterogeneities on plana.r mmerais Appucaﬁon to
B e i e e s e JLESEIYOIE BOCKS i L i, R RN
TON0Y AlBouoo Zepvopiewv TXM
HMEP/ NIA : Magoorevh, 24 - 10- 97
QPA :5.00 up.
OEPIAHWH : Wettability in an important paraméter for: oil recovery

efficiency; and its heterogenexty character is more and more cons1dered for actual ¢il
reservoir rocks.

Most of Lthe seservuit 1ocks f lntennediate wetlability (ie. b[)Ulltd[ILUUbly linbibing
both water and oil) display heterogeneous weitability at pore scale, associated with
the mineralogy or the geometry of the pore netwaork. ihe problem i$ to describe the
displacement of the oil/water interface in such a system. The work: presented here
dncfuwes a preliminary approach with the simplifying assumptlon of a plane mineral
surface e

TOTAL P.B1
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Havemotipio MNarpoy ITE

TMHMATOZ XHMIKON MHXANIKON
HANENIIXTHMIOY IIATPQN
&
EPEYNHTIKOY INETITOYTOY XHMIKHY MHXANIKHE KAI
XHMIKQN AIEPTAZION YWYHAHE GEPMOKPAZIAL
IAPYMATOZ TEXNOAOI'TAX KAI EPEYNAY

OMIAHTHZ : Prof. Dr. Th. Dotfmuller, Universitar Bielefeld, Fakultat fur Chemie,
Physikalische Chemie [

OEMA : pogopoinon paxpouopiaxdy cvemudray. H Soun tov ruyaiov

Tonox : AiBovoa Tepvapiov TXM

HMEP/NIA : 13 Oxrwppiov 1997

QP4 : 19:00

HEPIAHYH : Metadd tov mewaparog xar ¢ Bswpiag avamtiynke to tEAzvToi

xpOVIa T} TEXVIXKT TG RPOCOUOImATIG e TOV VIORoYioTH (computer simulation). Me ™v péfodo
ovt mpoorabficape va xataAdBoupe xalitepa MV popiaxy Soun kar w Svvaunm oe
dixTuopéva vSaTIKG SWADMATE HAKPOROPIWY.

Ta paxpoudpro avra oynparifovv Gelariveg (gels), ot omoisg £xovv Heyain onpacia ot fororia
aAhd Xt g€ RAPOUOEG Kl pEhdoviés TeExVIKE spappoyic. Ta CLOTHUATA VTG APEREL va
KararaxBobv avauesa TRV VYpd Kot T1 STEPER KATACTAON THGO OTO PHOKPOTKOMKG 000 Kat 610
HiKpooxomxo eninedo neprypagris. Opiopéves puoés Tovg Widmtee anoxhivouy RPOG 1O GAEPO
0TV 7 CUYKEVIPWAT TOV LOXPOROPIWY TANCIGGEL pia Ty (percolation point). Ipocradioaue
VAl YPAKTNPICOUKE TNV HIKPOCKOTIKT OPQT) TwV (EAanviv, n onoia mapdro mov siva oyaia
TOPOVGIELEL ia XRPAKTNPIOTIKY SOKT.

Oa npoonabricw eriong, va Seifm mw¢ 01 pEAites avtég pag odfymoav of Bacwd epwtipaTa i
v Soun Tov TUXaIow KA Y10 TV YVOS0AoYIKH Eviadn T npocopoiwong omv Puou xo oty
Xnueta. - -

TOTAL F.@2
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TMHMATOX XHMIKQN MHXANIKQN
ITANEIIIZTHMIOY ITATPQN
&
EPEYNHTIKOY INZTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXIQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOITAZ KAI EPEYNAZX "

OMIAHTHX : Dr. Themis Lazaridis, Department of Chemistry, Harvard
University

OEMA : Diversity and similarity in protein unfolding pathways

Tonox : AlBovoa Zepivagiov TXM

HMEP/ NIA : Agvtéga 6-10 - 97

QPA 7.00 p.u.

HEPIAHWYH : An implicit solvation potential in conjunction with the

CHARMM polar hydrogen force field is used in high temperature molecular
dynamics simulations .to obtain 24 unfolding trajectories for the small protein
chymotrypsin inhibitor 2. The trajectories agree well with those obtained by
simulations in explicit water. The order of disappearance of native contacts between
the structural elements of the protein is used to define pathways of unfolding. It is
found that multiple pathways are possible. However, there is strong preference for a
certain order along the pathways. In most trajectories, opening of the hydrophobic
core occurs before complete destruction of the secondary structure. These results
suggest two nucleation sites for folding, one at the a-helix and another at a portion
of the B-sheet. This work provides a synthesis of the “new” and the “classical” view
of protein folding and show that a preferred average pathway is not incompatible
with a funnel-like energy surface.
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TMHMATOX XHMIKQN MHXANIKQN
ITANEHIZTHEMIOY DATPQN
&
EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXZIEQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOITAZ KAI EPEYNAZ

OMIAHTHYX : Prof. P. Roca i Cabarrocas, Laboratoire de Physique des
Interfaces et des Couches Minces (UPR 258 CNRS), Ecole
Polytechnique, F-91128, Palaiseau, Cedex France

OEMA : Nanoparticle formation in low-pressure silane plasmas: Bridging
the gap between a-SitH and u-Si films

TOoHOX : AiBovoa Zepvagiwv TXM

HMEP/ NIA : Toitn, 15-7-97

QPA 2 7.00 w.u.

INEPIAHWH : Over the last thirty ycars, much progress has been achieved in the

understanding of the growth mechanisms and optoelectronic properties of hydrogenated amorphous
siticon (a-5i:11) and microcrystalline siticon (ue-51) films. While SiH, is considered 10 be the main a-Si:H
precursor, atomic hydrogen is known to be a key element for pe-Si growth. The search for high
deposition rates in plasma processes is often limited by the formation of powders, We here show that by
using plasma conditions close (o the formation of powders it is possible to deposit nanostructured silicon
films which present optical properties similaw to those of a-Si:H but improved transport properties.
High-resolution transmission-electron-microscopy measurements reveal that nm-sized ordered regions
exist in a-Si:H-like films prepared by standard RF glow discharge (13.56 MHz) under a wide range of
plasma conditions such as pure silane and low temperature, hydrogen or helinm dilution at high or low
lemperature. These plasma conditions share the fact of being close to the formation of powders as
deduced from the evolution of the self-bias on the RF powered clectrode, light-scattering measureinents.
and in-silu ellipsometry measurements. The presence of the ordered regions in the a-Si:IT-like films is
discussed in rerms of discharge conditions in which nanoparticles which contribute to the growth of the
film are formed.

The seminar will focus on the growth of nanostructured siticon films and its comparison with a-Si:H
and pc-Si growth proc¢esses. The optical and transport properties of this new type of thin films will be
discusscd with respect 10 those of a-Si:H and pe-$i.
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Havemotiipto IMatpov ITE

TMHMATOZL XHMIKOQN MHXANIKOQN

HANEITIZTHMIOY ITATPQN
&
EPEYNHTIKOY INZTITOYTOY XHMIKHE MHXANIKHEZ KAI

~ XHMIKON AIEPIAZION YYHAHZ OEPMOKPAZLIAX
N IAPYMATOZX TEXNOAOTTALZ KAI EPEYNAY

OMIAHTHY : Dr. Zehra Akdeniz, Physics Department, University of Istanbul,

Istanbul, Turkey '

©EMA : Structure of Charged Clusters in Trivalent Metal Alkali Halide Mixtures

Tonoxr : Aifovoa Zgpvapiov TXM

HMEP/NIA : 27 Tovviov 1997

QPA :19:00
r
~ HOEPIAHWH A model of ionic interactions accounting for ionic polarizability through

electrostatic and shell deformation dipoles is used to study the structure of complex ions with the
trivalent metal ion. The results on FeCl-based ionic clusters are compared to the results on AlCl-
based ones. Comparisons with data from experiment and from molecular orbital calculations arc
also presented.

TOTAL P.B1
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NMuvierorijpe Hapdy I'TE

TMHMATOX XHMIKQN MHXANIKGN
IIANEIIIZTHMIOY ITATPQN
&
EPEYNHTIKOY INXZTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAZIEQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOTI'IASZ KAI EPEYNAZ

OMIAHTHXY :Prof. Gary L. Haller, Department of Chemical Engineering, Yale
University, New Haven, CT 06520-8286

OEMA :From Kinetics to Dynamics: A Brief History of CO Oxidation
ronox :AiBovoa Zepvogicwv TXM

HMEP/ NIA : Terdotn, 18-6-97

QPA : 7pm

HEPIAHWYH : The oxidation of CO on noble metals is one of those reactions that can be

used to define the field of heterogeneous catalysis. It was one of the reactions used by Berzelius to
invent the word “catalysis”, the kinetics and mechanism are of continued academic interest, and the
reaction is of technological importance for the control of air pollution. A brief and personal view of the
history of the heteroneneously catalyzed CO oxidation will be used to illustrate levels of sophistication
of mechanistic understanding. ‘

The emphasis will be on the frontier of mechanistic description where we attempt to describe the
structure and dynamics of the activated complex. The most recent chapter in this sage involves a
comparison of the dynamics of CO oxidation by oxygen atoms and molecules on Pt and Pd surfaces [1].
It is shown, that on both Pd and Pt, CO, molecules produced from CO oxidation by nascent oxygen
atoms are more excited than CO, produced from CO oxidation by adsorbed oxygen atoms. This result
indicates that the oxygen atoms are not fully accommodates before they react with adsorbed CO. The
fact that the energy of nascent oxygen atoms is channelled into product CO, demonstrates that a
different reaction mechanism is involved in CO oxidation by nascent oxygen atoms relative to CO
oxidation by adsorbed oxygen atoms.

1. C. Wei and G.L. Haller, J. Chem. Phys., 105, 810 (1996).
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TMHMATOX XHMIKQN MHXANIKQN
IANEITIZTHMIOY ITATPQN
&
EPEYNHTIKOY INETITOYTOY XHMIKHX MHXANIKHX
KAl XHMIKQN AIEPTAXIEQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOTI'IAZ KAI EPEYNAZ

OMIAHTHZ :Dr. Leonidas Petrakis, Department of Applied Science,
Brookhaven National Laboratory, U.5.A.

OEMA : Asbestos: Technological challenge and science opportunity

Tonox : AtBovoa Zepvaginv TXM

HMEP/ NIA Tottn, 17-6-97

QPA : 7.00 w.p.

INIEPIAHWYH . Asbestos, the “miracle material” has been used extensively

during the last 50 years in thermal inslulation and fireproofing. It also has been
associated with several occupational diseases, and it has been classified by US
regulatory agencics as a “regulated material”™, It is estimated that its abatement in the
US will cost over $100 biltion.

Brookhaven has been involved with an industrial partner in developing a novel process
that cuts the cost quite significantly, Advantage has been taken of the special facilities
in the fundamental studies of this material with the very interesting structure and
chemistry in the development of this new proccss. Those aspects which at this stage are
in the public domain will be discussed.
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TMHMATOY XHMIKQGN MHXANIKGN
TMMANEINIZTHMIOY ITATPQN
&
EPEYNHTIKOY INZTITOYTOY XHMIKHE MHXANIKHZ
KAl XHMIKQN AIEPTAXIEQN YWHAHI OEPMOKPAZIAXZ
IAPYMATOZ TEXNOAOTIAZ KAI EPEYNAZ

OMIAHTHE -Dr. Yohei Sato, Mechanical Engineering Department, Keio
University, Japan

OEMA :Dynamics of Dispersed Two-Phase Flows

Tonox :AlBovoa Zguvaginv TXM

HMEPFP/ NIA : Toiwn, 17 -6-97

2PA :12.00

ITEPIAHWH : The presence of solid particles in turbulent flows can modify the

structure of the turbulence and hence renders traditional empirical methodologies for
single-phase flows unreliable. For example, the k-epsilon model should include extra
terms and heat transfer and skin friction coefficients ¢hange by the presence of the
solid phase.

The presentation will focus on how particles modify turbulence and on various aspects
of particle motion in turbulent flows. Topics covered in the talk include:

1. Turbulence modelling for dispersed two-phase flows.

2. Direct Numerical and Large Eddy Simulations of heat transfer by solid particles in
decaying isotropic turbulence.

3. Particle dynamics in a turbulent channel flow by Lagrangian measurements.
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Mavemeripuo Maxpdy ITE

TMHMATOX XHMIKQN MHXANIKQN
ITANEIIIZTHMIOY ITATPQN
&
EPEYNHTIKOY INXTITOYTOY XHMIKHYX MHXANIKHX
KAI XHMIKQN AIEPTAXIEQN YWHAHYX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOI'TAZ KAI EPEYNAX

OMIAHTHX : Dr. Ioannis Kanetakis, Institut fiir Physikalische Chemie.
Universitdt Mainz '

OEMA : Metagoout] xow ITeQuotoomunn ALdyvuom o8 XOAOELSY *aL
auoopa cvotruata. Ileigapa xow ovyxrouon ue Bewoia.

TOoHOX : AlBovoa Zepvagiov TXM

HMEP/ NIA Agvtépa, 16 Iovviov 1997

QPA : 7.00 p..

HEPIAHWYH . Kohhoewdn) OPOLQIXE  COUOTIOL  XONOLUOTOLOUVTOL X

OVOTHLOTO OVOQOQAS YLOL TNV UEAETN TNS UETAPOQLKNG KA TTEQLOTQOMLXNG SLAXVoNS Un
(POQTLOUEVIOV  OXANQWV  OQOLQWYV, LOLOLTEQR KOVIA 0TV VOA®ON xatdotaon. H
TEQLOTQOPIXY OLAXVON QEVTEQLWUEVWV KOAAOELWOWDV CEALQWV ATTO TTOAMVOTUQEVILO OF
HOTAAANAQ QLQNUATO UEAETATOL UE TEXVIXES TTUQNVIXOU UOYVITLXOU CUVTOVLOUOU, WE
oxomd TNV peAéTn TV VOQOdUVOUILXWV  QAAMMAETLOQACEWY 0TV duVOULKY
OUYKEVTQWUEVV CUOTTULATWV.

Eva de0te00 0ua apod TV dLdvoT KWV LoQIwV o€ GoQ@a 1| TOAVUEQUKE VALXAL.
AVTO TO BEpa £XEL QITOXTNOEL LOLAUTEQO EVOLAPEQOV UETA TNV TTELQUUATIXY £VOELEN OTL
TEQLOTQOWY  HOL METAPOQA KOVI& otnv  OeQuoxQaaio VOAMOOUS UETATTWONG
OXOAOVBOVV SLOPOQETLXT] CUUTTEQLPOQA. UE TNV OEQQUOXQACIC AL OVOPOQLKA WE TO
HOXQooKOTKG 1EMdec. ZTnv magatrionon avty €xouvv dobel OudqgoQes eENYNOELS
BOoLOUEVES 0TV VITOQEN ULKQOETEQOYEVELWY, 1) OUVOULXY) TWV OTOlwV eMNQEACeL UE
SLAPOQETLHO TQOTTO TNV UETAPOQA KAL TNV TEQLOTQOPN, KL JLAPOQES TEXVIKES EXOUVV
OVOTTTUYOEL YLO. TNV ETMLAEXTIXY  TTOQOXOAOUONMOY  Toug. Zuvimreitar m texvixy g
OMTLXG ONOYQOQIOGS, TTOU ETLTQENMEL TNV TAVTOXQOVH TAQAKOAOVONON HOL O€ JTOAY
AQYOVG XQOVOUG TNS OUVOULKNG LOQLOXMDV KOL XOAAOELDWV CUOTNUATWY.
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TMHMATOX XHMIKQN MHXANIKON
INANENIZTHMIOY IIATPQN
&
EPEYNHTIKOY INXTITOYTOY XHMIKHE MHXANIKHZ
KAl XHMIKQN AIEPTAXIEQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOTTAZ KAI EPEYNAZ

OMIAHTHX :Professor Manuel Laso, Department of Chemical Engineering,
ETSII - Madrid

OEMA :Calculating Some Universal Ratios for Coarse-Grained Chain
Models

Tonoxr : AtBovga Sguvaoloy TXM

HMEP/ NIA : Tevéorn, 11 -6 -97

Q2PA : 7.00 p.p.

NEPIAHYH : Chain models have been one of the mainstays of both analytical and

simulational polymer physics for several decades. As a consequence of the desire to bridge the
gap belween atomistic and continuum mechanical descriptions of polymeric systems, there is a
current growing interest in coarse-grained representations of long molecules.

Although inherently lacking chemical detail, simple bead-spring chains have the advantage of
being amenable to apalysis and, in general, allowing a more efficient sampling by simulation
than dense atomistic systems. A particular advantage of some jdealized coarse grained models is
that it is possible to compute for them ratios of quantities (¢.g. diffusivity, viscosity, etc.) in the
limit of infinite chain length. These universal ratios are independent of specific chain parameters.
More sophisticated bead-spring models are analytically intractable. The determination of the
corresponding universal ratios is a conceptually very straightforward but numerically extremely
demanding task. Algorithmic details for bead-spring chains with hydrodynamic interaction and
excluded volume and their similarities and differences with respect to atomistic models will be
presented as well as the best values currently available of the rclevant universal ratios.

P.84

TOTAL P.B4



e I O

EIXHMY®
Tavemenipw Mocpdy ITE

TMHMATOX XHMIKQN MHXANIKQN
ITANEIIIZETHMIOY IIATPQN
&
EPEYNHTIKOY INXZTITOYTOY XHMIKHZI MHXANIKHZ
KAI XHMIKQN AIEPTAIIEQN YYHAHZ OEPMOKPAZIAX
IAPYMATOZ TEXNOAOI'TAZ KAI EPEYNAZ

OMIAHTHX :AQ. MavBog ITanaddmovhog, Ivotitouto OQyavirnie ®aL
daguansvtiig Xnueiag, EOvixd Idguua Egeuvarv

OEMA : MEAETN TNC MOAWGUOTNTAS %O TWY UTTEQTOAWOLROTITWY
ETVAEYUEVWV LOQIDV ME NLEUTIEVOUXES %O ab initio uefddorg

TOIIOY :Al@ovoa Zepivogiwv TXM

HMEP/ NIA :Agvutéga, 2 Tovviov 1997

QPA :7.00 w.p.

INEPIAHYH . Ent 08100 etodv xdvope evpeic xQfion Wias NMULEMITELQUXTG

UeBOdOV e OXom6 TNV UEALTY TEOBANUATOV %ot PALVOUEVLV TWV OOV 1 digQenvion
oUMBAAREL otV xoTavonon TG moQuomils mohwomg. Ga yiver Aowtdv  guvorTixy
AAQOVOLAON KL OXOMAOUSG TWV EVQNUATOV IOV QOEXUPAY QIT’ QUTO TOV HUKAO TWV
£OYQOLAOV. AXOAOUENE COXOANDIMOUE UE TN XOTIoM Xaw avETTVEN ab initio Texvindv ue
OXOMO TN MEAETN TWV PN YOOUULHDY OXTWY  WOTHTWV WWMQWV 1oglwy. O
TOEOVOWKOB0UV AOWTOV Ta mOQIoHATO MOV NMQOEXVPaY ot ouTd TOV XUMAO TWV
UELETWIV, LE LOLRITEQN QVOQOQG 0TO TROBATIMA ETLAOYNS TNE XOTAAANANG Bdomg %o Tov
VITOAOYWMO TNg oVMBOAMIg Twy dovicewy otig vrod eEftaon Wwotntes. Téhog Ba yivel
OUVOTTIIXY)  MUQOVCTQoN  TWV UNEQTMOAMVUMAOTITWOV TWV VMKWV OV oyedidoaye
GELOMOUDVTOG TN TEXVOYVIOIO MOV avasttiydn Tooov oo gudg ooV ®at amd dAovg
eQyYaLopevoug ¢to nedio avto,
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Tunua Xnp Muy/xay

TMHMATOX XHMIKQN MHXANIKQN
IIANEINIZTHMIOY IMATPON
&
EPEYNHTIKOY INXITITOYTOY XHMIKHYX MHXANIKHX
KAl XHMIKQN AIEPTAZIEQN YWHAHX OEPMOKPAXIAX
IAPYMATOZ TEXNOAOTI'IAZ KAI EPEYNAZ

OMIAHTHE : Kaemnymic %. ZaBpag Xottmaguinog, Department of Chemical
Enginecring, University of British Columbia, Vancouver, BC, Canada

OEMA : Appropriate Boundary Conditions for the Fiow of Molten Polymers

TONOZ : AlBovoa Zepvagley TXM

HMEP/ NIA Te1aQt, 28 Matlov 1997

QPA 2 7.00 it

HEPIAHYH . There is considerable experimental evidence that the classical no-slip

boundary condition of Fluid Mechanics is not always a valid assumption for the flow of high molecular
wejght polyiners. In particular, it has been obscrved that molten polymers slip at solid walls when the
wall shear stress exceeds a critival value. The slip velocity itself has been found to depend on a number
of factors including the wall shear stress, wall normal stress, molecular weight and its distribution and
most importantly on the polymer/wall interfacial conditions. In addition, it has also been observed that
there exists another critical wall shear stress value for trapsition from a weak to a strong slip. The
latter corresponds 10 an almost plug flow and s accompanied by oscillations of pressure drop in the case
of capillary flow generated by a constant speed piston-driven capillary rheometer.

Theoretical descriptions of slip phenomena have also sugpested the presence of siip for the flow of high
molecular weight polymers. They have predicied the existence of a second critical wall shear stress
value Tor transition from a weak (o a strong slip. The various cases analyzed theorctically include (1)
passive or ideal interfoaces (i) low surface densities of polymer chains adsorbed at the wall and (iii) high
surface densitics of polymers chains adsorbed at the wall. In all these cascs, the existence of slip has
been predicted and has been found to be in accord with  cxperimental observations. Recently a
Browwnian dynamics simulation method has been developed to simulate polymer/wall interface under
flow conditions. This method has predicted the ¢xistence of slip at a critical wall shear stress value, The
dynamics of the slip process predicted through the simulations have been found to be in agreement with
experimental observations.
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TMHMATOXZ XHMIKQN MHXANIKQN
ITANETIIXTHMIOY ITATPQN
&
EPEYNHTIKOY INEZTITOYTOY XHMIKHX MHXANIKHX KAI
XHMIKQN AIEPTAXION YYHAHYE OEPMOKPAXIAX
IAPYMATOX TEXNOAOI'IAY KAI EPEYNAXY

OMIAHTHX : Dr. Mark Wilson, Physical and Theoretical Laboratory,
University of Oxford
OEMA : Covalent Effects in Ionic Systems Networks Chains and Polyions
romnoxr : AiBovoa Zepvapiov TXM
HMEP/NIA : 19 Maiov 1997
QPA : 19:00
IIEPIAHYH : Recent developments in molecular dynamics computer simulation models

has led to a larger number of systems being describable from an essentially ionic model than had
previously been thought. These models include many-body effects in the form of anion dipole
polarization. No recourse to " covalency" is required.

As a result, both structural and dynamical properties of non-fragile network-forming glasses (such
as ZnCl, and SiO;) can now be modelled effectively. For example, the origin of the first sharp
diffraction peak (FSDP) in ZnCl; is now understood whilst considerable insight has been gained
into the slow relaxation phenomena characteristic of such non-fragile glasses. Furthermore, the
natural transferability of the models allows the breakup of the networks to be easily modelled by
simply adding the suitable modifiers to the simulation cell. For SiO, the anion dipoles are found to
play a significant role in reproducing the experimental infra-red spectrum which is not well
reproduced by other (non-polarizable) potential models. The unusual “polymeric” structure of both
liquid and crystalline BeCl, is found to be reproduced by the same model phenomenology (i.e
simply by reducing the cation radius with respect to ZnCl,).
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Enwhiov, Oa meprypagei 10 moAvemotnuovikd epvacthplo Baeemg @oJ.acmg LAERTIS
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Mikpookomkdg Atayopiopds Daccov of Tupmolvpsply Koatd IvoTades.
Mopgoroyia, Kivnriki kKai Avvapiky.

I". @Aovdog

Tpvua Teyvoloyias Epevvas, Ivatitobro Hickrpovikne Aoune ke Aéilep, T.0. 1527,
711 10 HpaxAeio Kprntng

v

MoAvpepkd piypate Tov Tpogpxovimn and to cuvopd dbo 1} TEPLICOTEPOY
OHOTOAVUEPDV  YPTCWOTOODVTOL EUPLTOTO YW TN PEATIOON TV MWIYXOVIKGY,
MUKV KAl NAEKTPIKOV 1010TNTOV TOV AP KOV ceTatikdv. O oyMUaTishds evdg
ovuroAvpepods katd ooorddec elvar pic GAAn Suvardmta avauing Zta
CUUTOAVHEPT], Tet HVO OMOTOAUMEPY, €XOVV GUVEVWBEL pe opownoMKS dzoud mov
KGVEL adOvaTo 1oV AP HLEYWPIoU) TOV PAoEeV EMTPETOVIaS HOVO TO Slayplopé
ge ukpooromikf khpaxo. Kard tm diepyeoia 1ov HiKpooKomkoD Siaydpiopod twv
phoewv Snuovpyodvion ToAAEG Mikpodopis. H Snuovpyle tov ukpodopav gival
anotéhecpua dVo cuvayovILOpEVEY pnyavispdv. And T pie, 01 avopoleg cuoTideg
gxovv ) tdon vo Swywpiioviol cav onotédecua g YMUIKNG T0VS aovpBatotnTag,
and v GAAn Sduwe, N éktaon tov Suxepopold sivar nepropouévn € arTiog Tov
opolomorkoy  deopov. ‘Etol,  dnuovpyoldvrar  meplodikés  jukpodopés  mov
avtayovifovior omy ghoyiotonoinem g emebhveiog sragrg peta&d avopoumv
popiav. Xapaxktplotikd 1av wikpodoudv sivar 6T 1o WiKog Toug sivan Tapardiclo
ueg 10 péyefog ¢ ovotadiug - Tvmkd 5 fw; 50 vavoperpa. Emouévag, n dhpovpyia
HLUG CUYKEKPLEVTIG Hikpodioptis eival ToAd evaicOntm oto kKhdopua dykov, Ty eKAoYH
TOV Uovopepdy Kol Tov TPdmOL ovvdiacuod TV GUOTASV  (LAKPOUOPLOKT
apyitektoviky). Avth 1 naparﬁfncn E0WOE TO EVAVLOUU GUVEXDV EPEVVNTIKAV -
TEPOUPATIKDY KUl Bewpnikdv' - peketdv oe uia mpoondbewr xaTovoTiong TOV
PLOIKAV UNYAVICHOV 70V 31YOOV GTOV LIKPOOKOMKOG Sraxwploud. Ze avTiSiuoToAr,
oTo. Hiypato TOAVMEP®OV Ol TMEPIOYES Slo(mpiopold v odcewv givar g TaEng
OPKETAV IKPOUETPWV, ETOUEVES to uéyeog tov aepoydv elvan aveédpmro and 1o
péyefog tov idiv Tev popiwy.

Ty epyooia avty Ba mopovslcToty Ta mpdoPaTe anoteléopata’? ™me
popporoyiog, Tng KWHTIKAG AUTOOPYAVOGCT S KU TNG SUVOMIKNG YPORUKAV aAlG Kot
HovTéAMV  un-ypoppikdv  cupmolvpepiv. o ocuykekpéve, 1 poporoyic
pedetionke pe okédacn axtivev X o pUKpOCKOMIKG  POTAVATOMOUEVE
ovpmolvpepty pe xprion entapikis Sdtuneng. Tty opoyev) Teproyy), eEETAOTNKE 1
enidpuomn g GPYITEKTOVIKIG OT0 OTATIKG MapGyovia JOWNE Kol 1O TEPUHOTIKG
anoteAéopata cuykpibnkav pe ™ Bewpin péoov mediov (mean-field theory). H
KIVNTIKH TG avToopybveong meAeTHBNKE oav suvdptnotn Tov Moplaxoy Papove, Tov
KMopatog OYKov Kol TG UpLTEKTOVIKNG pe tn gpfion peoroylag. Téhog, usiemifnke
7 duvapiky TV ToAvpepikdy cAvoiduv oTig TEPLOPIGUEVES YempeTpicg (QuAhoednc,
KUAWVPIKT, KOPKH) TV HIKPOREPLOYDV HE TN 1pNOT SINAEKTPKNG PUOUUTOGKOTIOG,
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Zepvapto oto Tunipa Xnuikadv Mnxavikav Tou Mav. Narpoy

Huepounvia: Agutépa 17, Mapriou. 1997 - Qpa: 7 L.

AnoveAéopara emdpaoswyv aAucidwy Xai UTTIOOTPWHATOG aTRV UYpH
XpwHaroypapia TwY moAuuepwv

NepiAnyn

MeAeToUpe Ta QnOTEAETUATA TWV ETUSPACEWY HOVOUEPDY - UMOCTRWHATOS ¢tV
UYpH Xpwhatoypapia Twy MoAupepdy. AsiXVOulEe 6Tt 1) EKAOUTIKY CUUTIEPIPOPG
TV aluolbwy empealeTal anod qutéq T ENSPATELS ot onoleg kaBopiZouv Ty
Katavoun Twv ahuoiduyv HeTaEl Tou XHPOU TG KIVOUMEVNS PACNS KAl TOU XGpoU
TWV MOPWY NG OTartikig @aong. @ewpolpe TOUG NOPOUC TOU OTEPEOU
unEOTRMpATOG cav SlanepaTolq KUBOUG Le eOWTEPIKY adianépatn aTeper ywvia
nou anoteAeltal ané £8peg nou emBpoly pe Ta MOAUNEPY. H akuh Tou KUBou
HiKoug D exkppalel 1o péoo péyeboq Twv mopwy. FMveta XpHon nponyoUpevng
AVOAUTIKAG MEPLYPOPHG TWV TIOAUMEPIKGY GAUGISWY Tou erudpolv pe enpaveld
Yi& HEAETN TNG MBavotnTag elpeong Twv AAuoiBwv uéoa oToug KUBoug Kat
KABOPLOUOU ETCL TOU GUVTEAETT| KATOVORIG TV aAUGBwY HeTaEy ™G KIVOUMEVTC
Kai oTatTikAg @aong. H UnapEn TV SIaPOPETIKOV TPOMWY EKAOUONG TWV
7~ aAuoiSwy avardywsg Twv eMBPACEWY HE TO UMOTTPWME , N ekapon and to
HOPWIKO Bapog M Twv MOAUHEPGV KaBME Kau 1 eEApTON and To PéYEROC TWY
nopwv D Tieptypagovral IkavononTikd. MapoucidZoval enione NElpapaTaTiKa
arnoTeAlopata e MEdTUa NOAUaTUREVIA nou urntoomplouv Tny Bewpla.

OpAnMG : M. Kooudg

kaBnp\n’, os  thapiss koqua's
T\L«»{M Ynl-«&'q,, . DNa VENEMLUI  [warvingy
Aémfpc«/ 7 Magrev  F:00 pu
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TMHMATOXZ XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INETITOYTOY XHMIKHE MHXANIKHZ
KAI XHMIKON AIEPTAZION YPHAHY OEPMOKPAXIAX

OMIAHTHX : Prof. Antony N. Beris, Department of Chemical Engineering.
University of Delaware, Newark, DE 19716

O6EMA : Direct Numerical Simulation of Polymer-Induced Drag
Reduction in Turbulent Channel Flow

TONIOX : AilBovoa Zevagicov TXM

HMEP/NIA : Tetdotn, 15-1-97

QPA : 7.00 pp.

NEPIAHWH : Polymer-induced turbulent drag reduction refers to the substantial reduction

of turbulent drag, 20-60%, cffected by the addition of even very small amounts of soluble polymers in a
solvenl, Since the end of second world war, very substantial research efforts were undertaken to
understand the turbutent drag reduction which have led 1o the accumulation of large amounts of
experimental data; however, an a-priori calculation of the phenomenon based on an independently
evaluated microscopic model has remained elusive. In this work, we demonstrate for the first time the
polymer-induced drag reduction phenomenon through direct numerical simutations (DNS) of a fully
turbulent chanoel flow of a dilute polymer solution. The polymer chains are modelled as non-interacting,
finitely extensible elastic dumbbells and the time.dependent and three.dimensional flow calculations are
carried out in a Cray T3D parallel computer using spectral approximations. The DNS predictions are
consistent Lo those corresponding Lo previous experimental observations of turbulent flows of dilute
potymer solutions and give credence to an explanation of the drag-reduction put forward by Lumley which
involves the reduction in the polymer solution of the rate with which turbulent bursts are generated next
to the wall. These results are encouraging for further usages of direct numerical simulations of time-
dependent and/or three-dimensional viscoelastic flows in polymer processing applications.
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