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Batchelor was fiercely ambitious and totally commutted to research, and made very
rapid progress. Remarkably, he was the first western scientist to recognise the
significance of the theory published by the great Russian mathematician
Kolmogorov in 1941; Batchelor presented a critique of this theory at the sixth
International Congress for Applied Mechanics, held in Paris in 1940, an

- achievement that immediately marked him as a rising star in the field of turbulence
research.

Over the next 15 years, Batchelor published a succession of inereasmgly detailed
studies exposing the intensely difficult nature of the twrbulence problem - a
difficulty matched only by its central scientific importance in many fields -- not only
in aerodynamuics, but increasingly in chemical engineering, in the dynamics of ocean
and atrmmosphere, and in the magnetohydrodynamics of interstellar gas clouds -- all
areas in which Batchelor made fundamental contributions during these years. His
research monograph "Homogeneous Turbulence' published in 1953, virtually defined
the subject; at the age of 33, Batchelor had created a new field which was to offer
an extreme challenge fo succeeding generations of mathematicians, physicists and
engineers. :

It was in 1956 that Batchelor founded the Journal of Fluid Mechanics, and in 1959
that; largely under his impetus, the Department of Applied Mathematics and
Theoretical Physics was established in Cambridge. The adminisirative effort was
enormous, and this, coupled with a growing recogrition of the extreme intractability
of the turbulence problem, deflected Batchelor's energies from research throughout
the 60's; he did however publish in 1967 his definitive ‘Tnfroduction to Fluid
Dynamics', a textbook of characteristic thoroughness emerging from his teaching of
the subject in Cambridge, and now widely used for University courses, more
appreciated, it must be said, by the teachiers than by the normal students of such
courses,

In the course of writing this book, Batchelor recognised that the techniques familiar
to him from turbulence theory could equally be applied to problems involving the
dynamics of fluids in which smail particles or bubbles are in suspension. He
developed these ideas in a powerful sequence of papers published in the early
1970s. He attracted a new cohort of talented research students to work in this field;
and thus was the subject of microhydrodynamics bom.

With far-sighted vision, Batchelor perceived the need for greater interaction at the
European level i scientific research, and in 1964 was instrumental in establishing

the Furopean Mechanics Comumittee (now the European Society for Mechanics);, he

govemed this body as Chairman 4l 1987. The function of the Committes was to

promote and organise symposia on all aspects of Mechanics, both Fluid and Solid, at

the European level, and it did so, under Batchelor's guidance, with spectacular
success. Batchelor was also for many years a member of the Congress Committee

Page 4

PhD} position on twe-dimensional turbunlence

A PhD position is available for research on self-organisation and chaotic
advection in two-dimensional (2D) turbulence. In contrast to three-dimensional
turbulence, 2D turbulence is characterised by an inverse energy cascade, ie. a
spectral flux of kinetic energy from smalter towards larger scales of motion. As
a result, 2D turbulent flows show selforganisation, visible in the emergence of
large-scale vortex structures.

The present work on 2D turbulence is aimed at a better understanding of
the effects of lateral walls (finite domain size)} on the self-organisation process.
In a companicn project, the emphasis lies on an experimental study of 2D
furbulent flows generated in a stratified electrolyte solution by applying
electromagnetic  forcing. Sophisticated visualisation and image analysis
techniques are used to quantify the transport characteristics of the 2D
turbulence. The vacant position concerns a high-resolution numerical study of
the selforgamsation process and the advection properties in 2D turbulent flows
on a finite domain. For this purpose a pseudospectral code is available, which
allows accurate calculation of the flow field. In order te determine the dispersion
characteristics of the 2D flow, a Langrangian technique will be applied,
allowing for tracking of passive tracers.

The numerical simulation project and the experimental project are
compiementary.

If you are interested in this position, please contact GertJan van Heijst or
Herman Clercx, who will be pleased to provide further details. For more
intformation about the research activities of the Fluid Dynamics Laboratory, see
http:/fwww . fluid.tue.nl/.

Send detailed resume and names/addresses of three professional
references to Professor GertJan van Heijst. The address is below.

Post-doc position on continuously forced 2D turbulence

in the group Vortex Dynamics of the Physics Department at Eindhoven
University of Technology (The Netherlands) a fundamental research program is
focused on the properties of quasi-2D flows. Present research efforts, consisting
of laboratory experiments, numerical simulations and theoretical modelling, are
primarily aimed at investigating the dynamics of coherent vortices in stratified
and rotating fluids, self-organisation and chaotic advection in 2D turbulence,
and 3D viscous mixing.

Objectives post-doc project

The post-doc project concerns a combined numerical-experimental situdy
of continuousty forced 2D turbulence on a finite domain with realistic (no-slip)
boundaries. Attention will be focused on a rectangular (or square) domain that

Page 21
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DAVID CRIGHTON, FRS

David Crighton, FRS, Professor of Applied Mathematics at the University
of Cambridge, and Master of Jesus College, Cambridge, was born in ]942.
He died on Aprii 12th, aged **.

David Crighton, head of the Department of Applied Mathematics and Theoretical
Physics (DAMTP) in Cambridge and Master of Jesus College, was for the last
decade the undisputed leader of the applied mathematics community in Britain. He
was a major figure in the theory of aercacoustics (aircraft and engine noise and how
to control 1t), linear and nonlinear waves, and structural vibrations; he pioneered
Research Council initiatives for the funding of research in applied nonlinear
mathematics; he was instrumentsl in bringing together all the mathematical
orgamisations i the country so that they could speak with one voice; he initiated a
campaign with mathematical educationalists to improve the image of mathematics in
schools (the highlight was the "Pop Maths Roadshow"); and he led his department
and College with immense energy and vision. Yet despite his ever-increasing
activities and, recently, his developing illness, he invariably had time for all who
wanted to see him, and evervone left feeling valued and strengthened.

David George Crighton was born in 1942 at Llandudno, where his parents, George
and Violet Crighton, had been moved to escape the bombing of London. His
education, at Watford Grammar School, took a remarkable change of direction in
the lower sixth when a master observed "whatever else, he will never be any good at
mathematics'. Never fearful of a challenge, he abandoned A-levels in Classics for
double mathematics and physics. He entered St John's College, Cambridge, in 196]
and went down in 1964 with Firsts in Parts | and Il of the Mathematical Tripos. He
then made the conscious decision not to stay on for Part III but to teach mathematics
at the Woolwich Poiytechnic (now the University of Greenwich). There he taught a
broad spectrum of mathematics for up to twenty-three hours 3 week and leaned the
techniques of crowd control (the evening class on subsidiary mathematics for
engineering included several leather-clad “mature students' bearing knives).

Then, by chance, he met John Ffowcs Williams, Reader in Mathematics at Imperial
College and an expert in acroacoustics, and became his research assistant at less
than a quarter of the salary of a Senior Lecturer at Woolwich Polytechnic, His PhD
at Imperial College followed in 1969 and he remained there until 1974 when he was
appointed a Research Associate in the Department of Engineering in Cambridge.
He visited the Engineering Department only once however, as he was immediately,
apparently out of the blue, though in fact at the instigation of Sir James Lighthill, the
founder of aeroacoustics, appointed Professor of Applied Mathematics at the
University of Leeds at the age of 32. This was in succession te T G Cowling, a
 great scientist but one not good at encouraging younger staff. David immediately
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Vaeant PhID and post-doc positions
at Eindhoven University of Technology

PhD position on small-scale structures of chaotic mixing

In the group Vortex Dynamics of the Physics Department at Eindhoven
University of Technology (The Netherlands) a fundamental research program is
focused on the properties of quasi-2D flows. Present research efforts, consisting
of laboratory experiments, numerical simulations and theoretical modelling, are
primarily aimed at investigating the dynamics of coherent vortices in stratified
or rotating fluids, self-organisation and chaotic advection in 2D turbulence, and
3D viscous mixing. Applications for a PhD position are invited in the area of
chaotic advection in quasi-2D flows. )

Mixing of passive tracers in simple flows is predominantly determined by
chaotic advection, which produces steep gradients in tracer concentration due to
stretching and folding of material lines. Diffusion, active at small scales, tends
to decrease these gradients. Mixing is found in many laminar flows, which are
largely determined by viscous effects, and in advection dominated flows as
arrays of counter-rotating vortices (e.g., Rayleigh-Benard convection). Despite
the simplicity of such flow fields, the transport of tracers is extremely complex
and generates many small-scale structures because in practical applications
diffusion of tracer is some orders of magnitude smaller than the diffusion of
momentum. Central questions in mixing studies are now: What is the role of
advection in the mixing process? How will diffusion, which smoothes
concentration gradients, counterbalance stretching? How can mixing be
quantified?

in order to study these aspects of mixing we propose a novel approach for
numerical studies of transport of passive tracers in simple 2D flows: the
Spectral-Lattice Boltzmann method (SLB). The method consists of a spectral
computation of the flow field, and a Lattice Boltzmann method for the
simulation of passive tracer transport. It is planned to extend the applicability of
the SLB method towards 2D turbulent flows.

An SLB method has several advantages. Firstly, it decouples the
simulation procedure for the flow dynamics, which is much smoother than the
tracer dynamics, from the details of tracer transport. Secondly, LB methods
make massively parallel simulations of tracer dynamics possible, as for
Lagrangian techniques, but without the additional statistical noise. Finally,
statistics of data to obtain a quantitative measure of mixing is more efficient
when lattice sites instead of moving tracers are used, The objectives of the
present proposal are: (1) development of an SLB method suitable for massively
parallel simulations, (2) investigation of dynamics of passive tracers in stmaple
flows, {3) quantification of mixing on basis of the SLB-scheme and Gy
application of the SLB-scheme to 2D turbulent flows.
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boundaries to generate noise; the analysis of the modes of vibration of a fluid-
loaded ribbed plate (Crighton was a powerful mathematician, but his theories were
always deployed to solve real engineering problems); prediction of the noisemade
by many-bladed propellers (as in the new generation of prop-fan engines); and a
more general theory than previously available of the development of shock waves.
He received many prizes and honours, including Fellowship of the Royal Society in
1993 and three honorary doctorates.

Outside his work and his family, David Crighton’s passion was music, especially
opera. He was an authority on Wagner and wrote for an international magazine. He
attended the Bayreuth Festival annually from his first visit, when an undergraduate,
in 1962 until the onset of his illness. He held firmly to the view that there was only
one thing better than a good performance of a favourite opera and that was two good
performances of that favourite opera or, as in the case of Pfitzner's Palestrina, which
was performed at Covent Garden in 1997, all six good performances. A few weeks
before his death he conducted his College orchestra in a performance of the
Overture to Tannhauser. Earlier, he acted as sponsor in the West {or the eminent
Russian pianist, Tatiana Nikolaeva, arranging for her to play at a concert in
Cambridge to celebrate his own 30th birthday; once he could be heard giving a live
Radio 3 interview about her, in the middle of a weekday afternoon,

What everyone remembers about David was his unique ability to combine
tremendous hard work with wonderful warmth and good humour. While keeping all
his parallel concerns clearly in his mind at the same time, and making hard decisions
when necessary, he took a deep interest in every individual. He was widely admired
and deeply loved and will be ternibly missed.

In 1969 he married Mary West with whom he had two children. The marriage was
dissolved in 1985 and in 1986 he married Johanna Hol. Johanna and his two
children were with him when, on 12 April 2000, he lost the battle against cancer that
he had been courageously fighting for over a year.

T.J Pedley

Reproduced with permission from The Guardion Newspaper, London.
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Schneider
= f Electric

Direction Scientifique et Technique
Engénierie Intégrée
Groupe Galcul Scientifique et Modélisation

: Thusday, 15 June 2000

: Miche! Abadie

: Post-Doc

D33 (076 57 6602

1 #33 (0)4 76 57 98 60

1 michel_gbadie@mail schneider fr

Post-Doc, CoHlaboration Schneider Electric — Laboratoire d’Automatigue de Grencble

Conditions .
~» PhD thesis passed one year before the beginning of the Post Doc {that shouid begin before
December 2000)
-3 Duration ;2 years
-+ Salary 170 kFF per year (8 FF = 1 Eure}
-+ No naticnality constraints

Background :

Contact mechanics, Friction, mechanisms numerical simutation (rigid bodies), Materials.
Objectives

The study is centred around Mechanisms Simuiation, i.e. rigid multibody mechanical systems with
classical links or frickional contacts.

The: mechanical systermns developed by Schneider Elsctric possess the particular feature that they are
generally made of few bodies, but a large number of contacts (7 bodies and 16 contacts for the circuit
breaker BTT CB0). Moreover, friction plays a fundamentai role in the statics and dynamics of such
systems. It is therefor necessary to have a reliable and easily usable friction model .

This project follows the studies led in a previous project called « Simulation de Mécanismes » (86/95}.
This preject has allowed us to seftle an approach of frictional contact based on the notion of unilateral
consfraints {er inequality constraints) which provides very promising resuits. We are now abie to ireat
problems with fricional contact, that the other available softwares cannot treat.. Qur main objective here
is {0 continue in this direction of research in order o provide ous engineers with a sofiware as thorough
and as performant as possible.

Schneider Electric SA

Centre de recherche A2 Société anonyme ay capitel e 2 790 164 100 F
Qual Pavi-Louis Merlin Res Nanterre B 54 503 439 - code APE : 312 A
F-38050 Grenoble Cedexd siret: $54 503 439 00G 59

Tel +33 (04 76 57 60 60 n. ident TVA: FR 04 954 503 439

Fax +33 {0)4 76 57 98 60 sigge social | 40, avenue A. Morizet

hitpuifenw, i lectri: F -- 92180 Boulogne-Bitancourt
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EUROMECH Colloquium 395
Coastal, estuarine and river forms

Chairmen: H.J.de Vriend (Enschede), P.Blondeaus (Genoa)

EUROMECH 395 took place at the University of Twente, Enschede, the
Netherlands, on the 2™ — 4% June, 1999. There were 32 participants from 6
countries, including representatives from all leading research units in the field. The
meeting was very informal; about twenty presentations were given, each succeeded
by ample time (about half an hour) for discussion, This format worked out very well
and led to lively and in-depth conversations.

The subject of the meeting was the analysis of rhythmic morphological features in
mobile-bed natural surface water systems. The principal objective was to confront
and exchange expertise in rivers, estuaries, coastal waters and shelf seas.

The colloquium defintely achieved its goals, viz:

o an exchange of knowledge and views between “freshwater” (rivers) and
“saltwater” {estuaries etc. ) reesearchers; the majority of the saltwater group have
collaborated for a long time in various EU-MAST projects, but freshwater
research in this field has always been scattered,

¢ an exchange between senior and junior researchers; about 60% of the attendants
were junior researchers or post-docs.,

¢ a confrontation of techniques (linear and non-linear perturbation analyses,
simulation techniques, numerical modelling, data analysis), and of theory and
data, and

» development of new research-network links.

It was decided not to produce formal proceedings of the meeting since most of the
work is finding its way into refereed scientific journals. However, all participants
who gave presentations have subnitted a brief summary, as a contribution to a
review paper n a leading scientific journal. The chairperSons have agreed to
produce this paper. ‘ _
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426. Swirling Flows

Chairman: Prof. Helge 1. Andersson

Division of Applied Mechanics

Norwegian University of Science and Technology
MN-7491 Trondheim, Norway

E-mail: helge.iandersson@mtf.ntiu.no
Co-chairman: Prof. 8. V. Alekseenko, Inst. of Thermophysics, Novosibirsk, Russia
Euromech contact person: Prof. Bmil J. Hopfinger

Date and location: 16 - 20 September, 2001, Trondheim, Norway

427. Computational Techriques and Applications in Nonlinear

Dynamics of Structures and Multibody Systems

Chairman: Prof Adnan Ibrahimbegovic

ENS - Cachan, LMT/61, Avenue du Président Wilson

64235 Cachan, France

E-mail: ai@imt.ens-cachan. fi

Co-chairman: Prof. Werner Schiehien, Inst. B fiir Mechanik, Stuttgart, Germany
Euromech contact person: Prof. Werner Schiehlen

Date and location: 25 - 28 September, 2001, Paris, France

428. Transport by Coherent Structures in Environmental and Geophysical Flows
Chairman: Antonello Provenzale

[atituto di Cosmogeofisica del CNR, Corso Fiume 4

I-16133 Torino, Italy

E-mmail: anto@icg.to.infn.it

Co-chairman: Andrew Hogg, Umiversity of Bristol, Bristol, U. K.

Euromech contact person: Prof. Paolo Blondeaux

Date and location: 26 - 29 September, 2001, Torine, italy

429, Computational and Experimental Mechanics of Advanced Materials
Chairman: Prof. E. A. Werner

Lehrstull A fiir Mechanik und Christian-Doppler-Laboratorium

fitr Moderne Mehrphasenstihle

Technische Universitit Minchen, Boltzmannstr. 15

D-85747 Garching b. Miinchen, Germany

E-mail: werner@lam. mw.tu-muenchen.de

Co-chairman: Prof. H. ¥, Béhm, TU Wien, Austria

Euromech contact person: Prof. Franz G. Rammerstorfer

Date and location: 18 - 20 September, 2001, Minchen, Germany

430. Formulzations and Constitutive Eaws for Very Large Strains
Chairman: Dr. Firi Plesek

Institute of Thermomechanics ASCR, Doiejskova 5

182 00 Prague 8, Czech Republic

E-mail: plesek@it.cas.cz

Co-chairman: Prof. Larsgunnar Nilsson, Linkdping Universtity, Sweden
Euromech contact person: Prof. Miloslav Okrouhlik

Date and location: 12 - 14 September, 2001, Prague, Czech Republic
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EUROMECH Colloquium 403
Turbulence in high speed compressible flows
Chairmen: J-P Bonnet (CEAT Poitiers), O.Leuchter (ONERA)

EUROMECH 403 took place on the "Futurascope” site in Poitiers from November
2%~ 4™ 1999, There were 35 participants, predominately from France. The
meeting was divided into six sessions, each introduced by an invited speaker.

1. Theoretical approaches and modelling of turbulence in compressible flow.

The opening lecture was followed by four presentations. Two were devoted to new
strategies for the effots of gradient density and thermo-chemical closure. There
followed a new classification of gas flows and a theoretical study of the
development of Gértler vortices. Turbulence modelling may seem to be in direct
competition with DNS but remains a strategical field for progress. Indeed, for
compressible flow, at present it remains the only practical approach available to
mndustry.

2. Experimental approaches to turbuience in high-speed compressible flow.

An invited lecture on the effects of compressibility on laminar-turbulent transition
gave a progress report on this delicate and crucial subject. The presentations
described increased mixing in the free stream and the effects of roughmess on the
wakes of slender bodies. Experimental studies in supersonic flow are delicate,
expensive and sometimes disappointing. Participants nevertheless showed how it
was possible to extract information of both fundamental and industrial value,

3. DNS and LES approaches to simulation of high speed compressible flows.

The invited lecture gave an overview of turbulent supersonic channel flow.
Presentations described 3D DNS and LES calculations for channel flows, mixing
layers and boundary layers. The increase in available computer power has made
possible simulations in increasingly less academic configurations, with DNS giving
insight into the effects of compressibility on turbulence and LES at the threshold of
industrial use,

4. Flows with Shock/turbulence interactions. Presentations concerned calculations
of shock/mixing layer and boundary layer interactions, also the linear theory of
shock/turbulence interaction. An unusual topic was the interaction in astrophysics.
The topic is so complex and various that any approach, theoretical or experimental,
can only touch on the problem. Nevertheless in industrial applications
understanding and control of shock turbulence interactions remains of crucial
importance.

5. Rayleigh-Taylor instabilities. There was a single presentation in this field. 1f the
instability is generated by a shock, it becomes a crucial problem in dimensioning a
nuclear weapon, or in controlling fusion by inertial confinement. In future research
simulations may become possible using laser bombardment.
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6. New experimental diagnostics for high speed compressible flows.

Twao presentations described new optical methods making it possible to measure
density fluctuations in compressible flow. These are of great potential value, giving
access io the measurement of a quantity previously maccessible to experiment, and
providing a significant contribution to total knowledge.

EUROMECH Colloquivum 404
Advances in computational multi-body dynamics

Chairmen: J.A.C.Ambrésio (Lisboa), W.0.Schiehlen (Stuttgart)

EUROMECH 404 took place at the Instituto Superior Téchnico, Lisboa, on 20% ..
23™ September 1999. There were 64 participants, with 9 from outside Europe.
There were 14 sessions, each consisting of 4 - 5 presentations.

Abstracts of the presentations may be found on the meeting's website at
www dem ist.utl pt/~EUROMECH
Selected papers will be published in the journal Mudtibody Systems Dynamiics.

At the time of writing, reports have not been received for EURCGMECH 401 & 405
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