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As the use of turbulence models for CFD increases, more sophisticated models will be
needed to simulate the range of phenomena that arise. The increasing complexity of closure
models will then require a solid background in single point closure modeling for those
working in the fleld, not only for an understanding of their origin, but also in determining
whether a particular model is suited to predict given flow phenomena. A text such as this,
Addresses for EUROMECH Officers which anm%lwmm the theory and E.mn:o%om Ea_uw»o:no Bo%&mﬂm“ therefore provides a timely
contribution. 1t translates the authors’ familiarity with the literature, their years of research on
modeling, and their experience in applying models to computational fluid dynamics analysis
into a comprehensive work, which includes:

An infroduction to mathematical and physical concepts

Single point analysis and modeling within the framework of incompressibie fluid flow

President: Professor Dr.-Ing. Hans H. Fernholz,
Hermann-Fottinger-Instituf, Technische Universitat Berlin,
Strafie des 17. Juni 135, D - 10623 Berlin, Gertnany.

M.mwmm..hwmﬁumuwmwo%onwg.ﬂw‘,wwﬁﬁ%mwo 3142 1101 Spectral theory of homogeneous turbulence and rapid distortion theory
o ooraxT ‘ = Uses of experimental and numerical simulation data to illustrate concepts
Seeretary-Creneral:  Doc, Ing. Miloslav Okrouhitk, CSe., - Examples of Reynolds averaged comnputations to explain how models are tested

Laboratory and numerical visualization, along with schematics, that illustrate eddy structure
in turbulent flows
Axn exposition of the motivations for particular classes of models
e~mail: ok@it.cas.cz " Isolation of the substance of the closure modeling from the pragmatic devices ::: are often
Tel.: + 420 2 6605 3158, Fax: + 420 2 858 4695 used to tune’ models
A number of exercises at the end of each chapter
Treasurer.  Professor Emil.J. Hopfinger, This well-balanced work will interest graduate students in engineering, applied mathematics,
LEGIIMG, B.P. 53, 38041 Grenoble Cedex 09, France. and the physical sciences, providing as it does a sound foundation in turbulence theory and
e-mail; emil.hopfinger@hmg. inpg. fr thereby enabling the student 1o become a knowledgeable developer of predictive tools. Tt will
Tel.: + 33476 82 5043, Fax: +33476 8252 71. also be an invaluable reference for practising engineers and scientists in computational and
Journal Editor: Dr. John File experimental fluid dynamics, who have practical experience but would like to broaden their
' ; ; o understanding of fundamental issues in turbulence, and how they refate to turbulence model
Department of Aeronautics,

h - formulation.
Imperial College of Science, Technolegy and Medicine,

Head of Mechanics & Solids Department, Institute of Thermomechanics,
Academy of Sciences of the Czech Republic, Dolejskova 5, 182 00
Prague 8, CZ.

Prince Consort Road, London SW7 2BY, UK.
e-mail: aero.time@ic.ac.uk
Tel: + 44 020 7594 5063. Fax: + 44 020 7584 8120

Web page:

HOW TO ORDER

Wiley books are available through your Bookseller. Alternatively, call direct to WILEY
Credit card orders accepted by telephone +44 (03 1243 843254 or dial FREE on 0800 234307
(UK only).

Please note that the prices quoted here apply to UK and Europe only. All prices correct at
time of going to press, but are subject to change.

John Wiley and Sons, Lid., Baffins Lane, Chichester, West Sussex, PO19 1UD, UK
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EUROMECH Presentation Prizes
Awarded to "Young Scientists™
at the fourth EUROMECH Fluid Mechanics Conference
Eindhoven, November 2000

Prize for the best oral Emmmﬂm:_.o?

Nigola Parini (Politecnico di Milano)
with
The first Hopf bifurcation in a singuiar driven cavity flow

For the best poster presentation:

Astrid Manders (Netherlands Institute for Sea Research)
with
Spatial behaviour of inertial waves
in a rectangular basin with a sloping boundary

Mr Parini is currently working for a Ph.DD. in the Department of Mathematics at
Pennsylvania State University. His current interests lie in numerical investigation of
fluid-dynamic systems, related to his work in Italy as reported at EMFC-4.

When not engrossed in his work, he is an enthusiastic traveller, whether by train,
bicycle or "shank's pony” (hiking). His literary interests lie mostly in History, while
le has an active appreciation of good jazz and folk music. In exile he misses good
ltalian wine (he proposes to maintain his Italian cooking skills} and m particular,
tiving close to his girlfiiend.

Mrs Manders studied seismology and geophysics (mantle dynamics) at the
University of Utrecht before moving on in 1998 to work for a Ph.D. in
oceanography at the Institute, a sample of her work being the subject of her poster.
She has just embarked on an oceanographic research cruise.

Qutside Fluid Mechanics, she foilows classical music (playing the organ and
recorder), literature, ballet and wallang.

Page 4

Editor's Piece

One of the principal functions of the Newsletter is to provide a general record of the
Society's activities. Apart from administrative matters, this means reports on
Colloquia and Conferences. The raw material for this has consisted of Chairpersons'
reports as received by the Secretary General.

This material varies widely in both information content and literary quality. The
editor will continue to feel that he should, where possible, adjust language to allow
for the vagaries of non-native (and native) English speakers. He does not however
propose to continue cutting reposts significantly, aiming unsuccessfully to fit them
mto half a page. :

The reports in this issue are virtually given in full, and are on the whole of an
appropriate length. It was originally my intention to try to have one issue each year
devoted to reports and one to proposals. With more extended reports, there will
probably be two issues largely made up of reports. Proposals would remain farrly
short, and might in any case be edited to provide the meat of a third issue,

Could Chairpersons bear this in mind, and, since in nearly every case the reports are
now prepared on a word-processor, could they keep a copy on file for me so that |
de not have to retype all the material. 1would then ask you to send me an
attachment by e-mail after the report had been received by the Secretary General.

Likewise, could the proposals to the Council, where possible, be kept filed in
electronic form. 1 would then request an attachment after approval by the Couacil.

All this is not to cancel my perennial request for material suitable to form a 'feature
article'.

PJF
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The aim of the EFMC ~ to provide a platform for discussion and exchange of
expertise between fluid dynamicists — was reached convincingly. Generally, the ‘
quality of the oral poster presentations was high, probably due to the sirict selection
of the papers chosen for presentation.

More than 96 participants (> 35%) were younger than 33 (i.e. born in 1968 or later).
These young scientists were in principle candidates for the two EURCMECH
Prizes, for the best lecture and the best poster. The winners were Mr Nicola
Parolini (Pelitecnico di Milanc, ltaly) with his lecture on “The first Hopf bifurcation
in singular driven cavity flow" and Mrs Astrid Manders (Netherlands Institute for
Sea Research) with her poster on "Spatial behaviour of inertial waves ina
rectangular basin with a sloping boundary”. The winners received an official prize
certiffcate — and an envelope containing 500 Euro. (See page 3 )

In addition to providing a scientific setting, EFMC-4 provided a R_mxmn.ﬂ m.ooam
ambience, with the social programime including trips to Belgium for a visit to
Antwerp and the conference dinner in Qud-Turnhout.

The next meeting — EFMCS - will take place in Toulouse (France) in 2603,

EFMC-4 EUROMECH Fluid Mechanics
Local Organising Corunittee . Conference Committee
(G.JF. van Heiist (chairman) ‘ P. Biondeaux {Genoa)
H.J.H. Clerex (scientific secretary} D.G.Crighton (Cambridge),
(deceased [2:4:2000)
M.E.H. van Dongen H.H. Femholz (Berlin)
C.C.M. Rindt (treasurer) G.JF, van Heijst (Eindhoven)
A.A. van Steenhioven E.J. Hopfinger (Grenoble)
AM.E.H. Peters (conference office} P.A. Monkewitz {Lausanne)
M.C.J. Tielemans (conference office) T.L Pedley (Cambridge)
C. Damsma (University conference office) L. van Wijngaarden (Enschede)
{chairman)
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EUROMECH Colloquium 419
Elastic Waves in Non-destructive Testing

Chairpersons: Dr.Z.Prevorovsky (Institute of Thermomechanics, Prague) .
Prof. P.P.Delsanto (Politecnico di Milano)

EUROMECH 419 took place at the Institute of Thermomechanics, of the Academy
of Sciences, Prague, on 3™ - 5™ October, 2000. There were 40 participants,
mcluding one from Israel,

The aimn of the Colloquium was to bring together researchers in the apparently
diverse fields of elastodynamics and acousto-ultrasonic non-destructive diagnostics,
evaluation and testing of materials and structures. There are few contact points
common to the two groups, which solve common problems from differing points of
view. It is evident that the [atest advances in numerical modelling with 2D and 3D
computer simulations of elastic wave propagation in both isotropic and anisotropic
mediums can help explain experimental observations and enhance the reliability of
ultrasenic and acoustic emission testing,

The programme was divided into three principal sessions by topic:

e Elastic wave modelling and munerical simulations (11 papers)
® Nonlinear effects and non-destructive evaluation techniques (12 papers)
@ Acoustic emission treatment (7 papers, 2 authors in absentic)

An operung lecture entitled The necessity of elastic wave modelling in ultrasonic
NDT applications pointed out the role of theoretical solutions and simulations in
ultrasonic signal waveform analysis and deconvolution. This holds in many
diagnostic applications and in material research as well. In particular, problems
arising from nonlinearity, dispérsion and attenuvation cause trouble in signal
interpretation. The only way to truly quantitative NDE would seem to be by
comparing experimental data to analytical solutions or numerical simulations.

Various aspects of advanced numnerical wave propagation modelling by FEM, finite
differences (LISA code) and finite integration techniques were the themes of the first
session. The discussion ranged over the problems of computational schemes
automatically generated by computer algebra, grid dispersion effects, questions
concerning different computer simulation codes, results modelling guided waves or
elastic wave propagation in pre-stressed media. In conclusion, the need for large 3D
modelling was stated.

In the second session experimental NDE/NDT techniques and interesting
measuremends were mentioned. Particular attention was paid to a new ponlinear
acoustic diagnostics technique, based on the spectral analysis of high order vibration
modes at different excitation amplitudes, now the subject of an ESF project called
NATEMIS. Interest also attached to laser-induced uitrasonic waves, generation of
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fracture, (4) the inclusion spacing and orientation is altered by the plasticity
preceding fracture, (5) anisotropy may be marked, (6) the range of hydrostatic stress
is great, and {7) necking may precede fracture, which alters rates of damage
accumulation,

Uncertainties about calibration of damage models were found to be common to all
participants, whether their interests lay in structural integrity or metal forming. For
example, does metaliurgical damage begin immediately loading commences? Or
should there be a lower strain limit to damage integrals which recognises that some
deformation is required before de-cohesion of particle/matrix interfaces begins? Is
such a lower limit dependent on the local hydrostatic stress state? Can metallurgical
damage simply be added as loading paths change up to fracture? What happens
when necking precedes fracture? All these features will affect predictions of
fraciure under different foading paths from those under which a damage model is
calibrated. Furthermore, the more disposable parameters in the damage model, the
more calibration tests are required and the greater the possibility of erroneous
predictions for widely differing loading paths. All of this could be very important,

yet not be picked up from calibration tests on one type, or a limited number of types,

of testpiece,

The EPSRC-funded large biaxial testing rig, newly commissioned in the Department
of Engineering at Reading, was demonstrated to the meeting. Differing in-plane
biaxialities are achieved by hydraulically bulging test plates aver different elliptical
orifices. The metre-tong major axis permits plates 25mm thick and greater to be
loaded under membrane conditions. Principal advantages over cruciform test pieces
are the simplified loading system and that fracture in uncracked plates is virtually
guaranteed to occur at the pole of the dome. Pre-cracked plates are tested with a
rabber patch so as to prevent loss of flmd. Fracture toughness is detennined from
measurement of pressure and bulge volume ic give work done for the usual niefin-
Hencky analysis for J.. Changes in J. with different in-plane remote biaxialities are
thereby mvestigated. A number of new features have to be considered in this
method of testing. Whereas cracking under conditions of contained vielding and
uncontained yielding have recognised meanings with standard test pieces used in
ductile fracture mechanics (where parts of the test piece remain elastic), in this
method the whole ductile test piece is plastic and vielding is completely
uncontained’, Cracking is stable in the rig and, of great interest, it is possible to
study the propagation of naturally-initiated cracks, i.e., cracks formed while loading
an initially uncracked plate.

FUROMECH Collogquium407: Symbolical and geometric methods in multibody
kinematics and dynamics has been cancelled
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EUROMECH Colloquium 416
Interaction of Strong Turbulence with Free Surfaces

Chairpersons: Dr. M.Brocchini (Genova); Prof. D.H.Peregrine (Bristol).

EUROMECH 416 was held at the University of Genova on September 17% - 20®
7000. There were 30 participants from 9 countries of whom 8 came from outside
Europe. There were twenty high quality oral presentations arranged in nine 30
minute sessions, each concluded by a 30 minute discussion period. A significant
proportion of the participants (~ 30%) were research students which we consider a
significant contribution to the success of the meeting and a starting point for more
collaborative research in this difficult area of fluid mehanics.

A major aim of the Colloquium was to enhance the interaction among the different
communities of applied mathematicians, physicists and hydraulic engineers involved
in aspects of research on the interaction of turbulence with an air-water interface.

A motivation for this meeting was to improve study of the dynamics of breaking
water waves by including a wider range of topics with the same problems. The first
morning of the meeting was on breaking waves, with a nice mixture of experiment,
modelling and numerics, all of which succeeded in highlighting the difficulties
associated with this subject matter. Further talks moved to more findamental
considerations of turbulence near a free surface and the level of discussion rose as
people from different backgrounds gave their perspective on the problems.

The challenging topic of the Colloguium was explored and discussed in a friendly
and informal atmosphere made especially lively by the presence of representatives
of very different scientific communities (water waves, two-phase flow, turbulence),
Overalt there was a good balance between experimental reports, analytical models
and numerical studies. In the end, however, there was general agreement that most
presentations represented a first attempt at a challenging subject, or were studies of
associated and somewhat simpler topics.

A book of abstracts with summaries of each contribution was produced. A review
paper swrnmarising the Colloquium as a whole may be prepared for submission to a
leading scientific journal.
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vertical or horizontal continuous casting of steel, with and without magnetic
stirring, strip casting and spin casting were investigated experimentally and/or
modelled. Another class of problems considered was spreading flows, relevant
to nuclear safety or geophysical flows. Models for top-crusting oxidic melts and
for metallic melts featuring strongly temperature-sensitive viscosities were
presented as well as experimental investigations of corium spreading and on
axisymmetric spreading of metallic melts, both subject to simultaneous
solidification. Further contributions concentrated on other problems, relevant
for nuclear safety, such as freezing liquid-metal flow in fubes and the numerical
treatment of solidified corium, subject to internal heat generation and subsequent
internal re-melting. Finally, the overall simulation of Czochralski crystal
growth, the reactive wetting of alloys on metal substrates, the solidification of
sessile water droplets, the in-situ X-ray visualisation of concentration fields in
metallic alloys, and the filament deposition technique, as a potential free-form
manufacturing process, were presented.

Proceedings of the Colloquium, containing 28 contributions on about 300 pages,
have been edited and will shortly be published by Kluwer Academic Publishers.

EUROMECH Colloquium 409

Dynamics and Long-Teérm Behaviour of Railway Vehicles,
Frack and Sub-Grade

Chairpersons: Prof. Dr Karl Popp (Hannover) .
Prof. Dr. R.Bogacz (Warsaw) and Prof, Dr, H.True (Lyngby)

EUROMECH 409 was held at the University of Hannover, Germany, from March
6" — 9™ 2000, There were about 80 participants from 12 European countries, with
representatives from Japan and South Africa. There were 31 lectures and 13 poster
presentations. The meeting was opened impressively by the Vice-President of the
University, the Dean of Engineering and the Chairman of the conference, followed
by the opening lecture on "Rolling Contact” by J.J.Kaiker.

The main obiective was to combine short term dynamics and the long-term
behaviour of the entire railway system consisting of vehicle, track and sub-grade.
Here the most important dynamic phenomena occur in the intermediate frequency
range between 50 and 500 Hz. The scientific programme was organised in the
following sessions:

Semi-analytical contact models

Full track models

Train-track interaction coupled with long-term behaviour
Wave propagation in the subsoil

Contact methods based on Finite Elements
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o Industrial applications

Selected papers will form the proceedings of the Colloquium to be published by
Kluwer Academic Publishers, Dordrecht, in 2001

EUROMECH Colloquium 413
Stochastic Dynamics of Nonlinear Mechanical Systems

Chairpersons; Prof, Mario di Paola (Palermo)
Prof Rudolf Heuer, substituting for Prof. Franz Ziegler (Vienna)

EUROMECH 413 took piace in Palenno on June 129 .. 14% 2000. There were 36
participants, 8 coming from outside Europe.

The aim of EUROMECH 413 was to bring together people working in the field of
nonlinear stochastic dynamic systems with emphasis on both the theorstical and
practical aspects. This was achieved in that a wide spread of mathematicians and
engineers, with well known scientists from Eastern Europe and the USA took part in
the meeting.

There were fwo keynote lectures giving a deep insight on the current trends of
stochastic dynamics: Professor Ludwig Amold spoke on Stochastic Dynamics,
while Professor Pol Spanos introduced Simudation Methods.

In the contributory sessions, topics covered included: stability, chaos, [t0 calculus,
numerical treatment of the Fokker-Planck equation, response of nonlinear systems to
impulsive random processes and experimental studies of an elastic-plastic model
under random excitation. Other relevant problems were deeply discussed.

EUROMECH Colloquium 414
Boundary Element Methods for Seil/Struciure Interaction

Chairpersons: Prof. W.S.Hall (University of Teesside, UK);
Prof. G.Oliveto, (University of Catania, Italy).

EUROMECH 414 took place in the "La Perla lonica’ conference centre, Acireale,
Italy on 21% — 23" June 2000. There were 37 participants from 10 countries, 2 from
outside Europe. There were 7 Review Presentations given by subject leaders and 13
submitted papers. The intention was to bring together key workers in BEM and S8
50 as to promote a greater awareness of BEM in this area of study. Most
participants were already combining the two, but for others, the value lay in the
dissemination of leading edge methods to a mixed audience.
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- Turbulence and advanced PIV treatments

- Post processing of PIV maps (POD, wavelets ... )

- Time-resolved PIV and applications .

Four keynote lectures were given by recognised specialists:

® Holography as a 3D PIV method (Dr. H.Royer, France)

® Multi-plane stereo PIV recording and evaluation methods (Dr. Kaehler, DLR
(Gottingen)
® Turbulence and PIV (Dr. P.Saarenrinne, Tampere, Finland)

s Eulerian and Lagrangian velocity measuremetits by means of image analysis
(Prof. A Cenedese, Rome University) ’

The keynote lectures were complemented by two ‘round tables' - on "turbulence”
(Prof. M.S Stanislas, Lilie) and "future aspects of PIV" {Prof. M.Riethmuller, VKI,

Belgium),

if 3-C, 3-D (4-D with time}, is the ultimate final aim of PIV developments;
holography is the only practical way to extend sheet-orientated PIV to a measuring
volume of significant depth from the 3-D point of view. However, a major problem
is pollution by out of focus particles located at various depths, spoiling image quality
by ntroducing noise. Light-in-fight holography allows considerable suppression of
this noise {Geiger ef al.).

Interesting results have been obtained for a localised flow such as a free jet. Digital
holography (Coetinellec e al.) using a 2-D wavelet algorithm is a very simple
premising new method in spite of poor resolution.  An alternative 3-ID, 3-C approach
15 based on the measurement of the 3-D co-ordinates of individual particles by PTV
from stereoscopic sequences (Burr ¢f al.). This technique alse permits a Lagrangian
approach (Cenedese et al.}. It allows high spatial resolution and temporal evolution
of particle position but the velocity field is not resolved down to the small scales of
turbulence due to the limited seeding density,

Stereoscopic PTV using two cameras viewing the flow field from different angles is
eone technque for measuring ail three components in a fluid plane. For the
reconstruction of the three-dimensional velocity field a calibration stage'is
necessary, sinee the imaging geometry introduces significant aberrations. A 3D
vector is computed at a physical point in the object plane. The method is split into
two steps: The first consists of computing two 2D vectors at the physical point from
the two cameras. Two methods were discussed (warping and mapping — Coudert er
al.). In the second step, the 3D vector is computed from the two 2D vectors by
geometric reconstruction which is determinant for the accuracy of the results (Fei et
al.}.

We may now consider that Stereoscopic PIV is sufficiently operative for
applications such as complex bubbly Sows (Hassan) or combustion flows (Lecerf e
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al.). However, quite often the distribution of the velocity in a single plane, captured
at a single instant in time, does not yield the information required to answer fluid-
mechanical questions, particularly for turbutent flow. The multiplane method
(Kihler) is a promising alternative soluticn to holography.

i Hot Wire Anemometry (HWA) can be considered as the "reference” method for
turbulence measurements af one point, the use of PIV for the same measurements in
ane plane seems very exciting. To date, however, certain limitations exist for the
determination of some advanced parameters such as dissipation rate (Saarenrinne e/
al). Spatial resolution is one of the limitations. Hybrid PIV-PTV methods,
combining the advantages of the two approaches, can lead to a noticeable increase
in spatial resolution (Stitou ef o/.). Noise embedded in the velocity vector values is
another problem for spectral analysis. New advanced algorithins are needed for this
purpose (Delence et al). Various experimental studies using known flow fields
such as grid turbulence or pipe flows have been used to try to show the ability of the
PIV technique to extract the information from turbulent vector maps. These studies
however always show that it is difficult to chose which technique is the more
accurate for the measurement of a given flow. This is mainly due to an imprecise
knowledge of the exact characteristics of the flows. One solution Is to impose
known flow properties on a synthetic image generated numerically (Lecordier ef al ).
A similar approach is now possible using data from Direct Numerical Simuiations
{DNS).

Another challenge for PIV lies in time resciution. For low speed pseudolaminar
flows such as in water tunnels, recently developed standard cameras pennit time-
resolved investigation by PIV and animation of the vector fields {Lee ef ¢/.). In flow
configurations at high Reynolds number and gas flows the use of high-speed
cameras in combination with appropriate [aser systems provides high temporal
resolution between two consecutive velocity maps. It makes possibie studies of
turbulence development and flow structure evolution {(Bauer ef ¢l.). Supersonic flow
investigations also become possible with short pulse generation (Golyakov e/ al.).

If PIV has now evolved from an embryonic state to a reasonable maturity, we face a
problem directly linked to the high spatial resolution and frequency of acquisition
now possible with commercial CCD cameras. There is an overabundance of
information which must be appropriately reduced if we are to draw conclusions from
the data set. To this end two recently developed tools are used to resolve the
problem of unsteady turbulent flows and to try to separate out the fluctuation
intensity due fo the overall unsteadiness and that due to the turbulence as such,
These are Proper Orthogonal Decomposition (POD) and wavelet transform analysis.
Promising results have been obtained in rotating flows (Graftieux ef al, Moreau e/
al.) and wake flows {Santa Cruz ¢/ ¢/.). This tool, in combination with spatial
correlation and pattern recognition, promises to assist in the evaluation of the
contribution of coherent structures to the generation and self-sustention of wall
turbulence in boundary layers. Applications of wavelet transformation can be used
to analyse the temporal evolution of coherent structures and to characterise the
teading vortex generated in a starting flow (Scham ef al.}.
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