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Furopean Mechanics Society
¥Young Scientist Prizes 2000

awarded for presentations at the 4™
BEUROMECH Solid Mechanics Conference

Metz, June 2630, 2000

Dr. M. BISCHOFF
for the best oral presentation, entitled:

On the conditioning of stiffness matrices of
3D shell elements
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For the best poster presentation, entitled:

Shape memory thin films subject to

hydrostatic pressure
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Our student feels instinctively that the true understanding of mechanics cannot be
acquired from a single book or teacher. His discontent may eventually extend to the
whole university. He knows that "from a hen-house the eagle cannot fly"” and he
decides to look for help in the books written by the founders of this cutmoded but
nevertheless very important and — despite of all that the student has heard in physics
lectures— very interesting science. He must however expect disappointment. In the
classical works of these great men in the history of mechanics, there is confusion in
languages, terminology and ideas. For instance, force (vis) is considered by Newton
(1643-1727) firstly as the cause of motion, then as the consequence of motion. If
we follow Descartes (1596-1650) it is a quantity of motion {i.¢., mass times
velocity, also a momentum), whereas for Leibniz (1646-1716) it is equivalent to
kinetic energy (inass times the square of velocity). Today foree is a physical
quantity whose consequences can be compared with those of gravity effects.
Nevertheless, many curious definitions can still be found in the literature 2

Contrary to expectation, the confusion in terminology persists also in contemporary
textbooks. For instance, the principle of conservation of angular momentum (or
moment of momentun) is in French literature known as principle of conservation of
kinetic moment (principe de la conservation du moment cinétique), in German
textbooks it is a theorem of conservation of rotation impulse
{Drehimpulserhaltungssatz), and in Russian literature, there exists the principle of
conservation of the principal moment of motion quantity {princip sokliranenyia
glavnogo momenta kolichevstva dvizheniya). By the way, should it be a principle or
a theorem?

Keeping in mind that Newton's famous three laws are perhaps the most important
topics in the whole of mechanics, our susceptible student decides to begin his
excursion into the classical literature by Newton. The study of his work is in
general not easy. His book Philosophiae naturalis principia mathematica is written
unfortunately in Latin, There are very few scholars today who can master this dead
language. And this is not the only unpleasant surprise. The well-known equation /7

- ma {force equals mass times acceleration) cannot be found there at ali. There is
neither mass nor acceleration, there 1s not any formula at all. We find there only a
sentence which begins as follows: "Mutationem motus proportionalem esse vi
motrici impressae .." This means: "The change of motion” (strictly it should have
read "quantitas motus”), i.e., quantity of motion, that is the product of mass and
velocity, also a momentum) is proportional to the force acting (vis motrix) and is
set in the direction of the straight line along which the force acts. This sentence
can be formulated mathematically in the following way. Mutationem motus denotes
the change of momentum, 1.e., it means the difference of momentum for two
positions of the bedy. Supposing a rectilinear transtation of a body possessing the
mertial mass m, whose motion begins at time = 0 with zero velocity w then under
the action of a constant force /" we have

2 Following the book of R. LAEMEL: Isaac Newton. Blickergilde Gutenberg. Zizrich 1957, Mewton's sccond law
should be considered as a definition of force. If this would be true. then mecharnics would be only a tawtology and
nol 4 seience.
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Active control of reverse flow regions (session 4)

The session included eight presentations on the control of a vanety of flows
exhibiting reverse flow. Experimental and numerical studies of the flow over a
fence or a backward-facing step illustrated the distinct sensitivities of these two
configurations to periodic forcing. Progress in characterising a turbulent separation
bubble embedded in stationary flow was reported, with the ultimate goal of
controliing its unsteady behaviour. The numerical evaluation of different flow
manipulation schemes demonstrated the effectiveness of body forces in delaying
separation of a turbulent boundary layer. The oscillations naturally induced by a
Helmholtz resonator were investigated experimentally and used with success
passively to control flow separation over a wing. A comparative analysis of
different control variables in the flow over a fence indicated that the pressure
difference at the fence 1s the most effective in providing a measure of the separation
bubble. Finally, flow control in an axial diffusor was achieved by periodic blowing
and suction, in the context of Large-Eddy Stmulations. Owverall, very significant
progress was reported in the active control of separated flows.

Control of entrainment and mixing (session 5)

The three papers of the session focussed on the control of various free shear flows.
Expansion wave interactions were shown to provide an effective means of
controlling entrainment and mixing in supersonic turbulent shear flows through the
excitation of large scale structures. The excitation of helical modes in a swirling
water jet revealed it to be capable of controlling the evolution of instability waves
further downsiream, the ultimate goal being the control of vortex breakdown. The
global instability arising in jet-edge flow was conclusively quenched, at least for
moderate separation distances, by resorting to a feedback control scheme.

Drag reduction by active control (session 6)

Six papers were devoted fo this topic. The application of an oscillatory rotational
motion to a circular cylinder was shown significantly to reduce the mean drag via
the modification of the wake in the mean flow. Spanwise wall oscillations provide
an effective means of skin friction drag reduction in turbulent boundary layers:

the mechanisms underlying this phenomenon were presented in detail at the
conference. The effect of local time-periodic blowing on the turbulence activity in
the wall region was further documented. A novel class of electrokinetic fluid
microactuators that are radically different from other MEMS technologies was
described. These devices which can be used for sublayer control of turbulent
boundary layers, work by simply pumping an electrolyte with an applied field and
they mvolve no moving parts. The introduction of a small quantity of leng-chain
polymers is known to alter dramatically the regeneration cycle of streamwise
vortices and high and low speed streaks responsible for drag increase in turbulent
boundary layers. Direct numerical simulations have been performed which shed
light on the respective roles of the extra dissipation and of the local accumulation of

Page 17



¢ afeg

0363 MOBSEID PO C SUINOTTDUDING,] -fdesdotgoine (BNIo2|12181 BY IS0 PApUSN) 1Y UHEdOd ¢
"9g61 UIlIsg Bupia, oBunds SPIQPA S3p BUrILISIreyoaln 91C U TH TSINHYELSNIA ¢

'g-1 'dd *1 oN (3961) $t 108 Yiyzamwy

BT RS I dZ1Rs0n) 0T 1urs uaBunssey uegmBunidsin si(l (QEVZS T UY DURGY oq URD S{IR1IP U0 ,
.mwﬁmmv Ax7 .zma_ctr.w‘ u{uwﬁuEuS&E “igEyoaal uuw. uomﬂﬁueo Hp ..un.m..u U0 TIEBAINVYH 3

9 SpurWap

uonenyis wajqold oy uetp oso01d s1ow 9g 03 A1) 19ASU PINOYS SUN™ taddoy
[TB3 UG JO JUSWSIE)S JUS[[2OXS OTf) DIV UONUSUL ST 197 'SSIWIBSYO 5B Jumy) awes
2Y) 10U St UOISIIRL] "PazISEHAIRIIAC 3G J0U PNOYS It SSI[AUHAAZU JUIRISATOOUL
K194 5q sowmewos ueo AFojoutans) snondigue ‘Sursnyuos jo wepgord 2y

<opnu
s1 1010dwD S1F JRY) 2IRJOSD ISTUT “SIR0UIS WIRLISI 31 PIROYS “Juspmys a[qudassns

mo ng “yias pipue(ds v sey Icsedure neyl 1ey 0o Ao ardoad (e ‘uesioply

WO} 3[e3-A2B U1 SY 4 2[PPU B SWIAJOS JO $80001d S1j] O] TB{INNS ST UMM “HOLS
remoapEI Aia € Jeye AJuo yooq Sy woly parmbor oq ueo w0} Arerodureiucs

31 uy uonenba [[nOWSY UMOWY-[faM YL "199LI00UL A[fRUOISUSUID JU093]
21052104 YoIgm ‘suonenba ot ur readde 10U Op senjeA 2SN “9OUDY "PINY JO AJsuop
2 SB [[oA S8 AN SB UOHRIDII0T [BUOTBUARIS S} JO onjeA au) ARIoe] sedel

SH USLIRAS] SO B 9( O WSS SSOULIUSS ST PUB ‘SUONOU JO sseusnbiun o qim
ISSUIN] 9[QROL J0U $90D JOTIne ot “eapt Sulissuoid SIf 4oJe0 03 MOJD SI U] 3j00g
atp Jo 1o1deyd SUO J0G ISBY AU Ul uSppry 811 (8£4[) BONUBUADOIPAH S N0ty
jaTR(] i A[SIBIPSLIUT PUNOJ 3¢ JOUUED UONENDS [OWAg UMOWN-[aM o1 “A[R[IUUS

‘ssewr Jurod B Jo

1ondooues JBISIINE JBYMSWOS ST} NOHIM dn I[Ing 84 UeD SPIIOS JO SONMTBOSW 1)
A[2INg "SSTW JO JOJSD 3E) JO UOTIOW JO WSI0Y! 9{0s © Jo uoneoydde ue ey 952
SuIyI0U Si SSBW J1HOd OUF JO SORIBYOIU DjOYM ) “([jEWs AfPHuLuI 10U A[UIRNSS 18
yoIgMm) SIIPO] JENSIED JO WIMISAS oL 0F sseur Jwod € JO SOTURyodu AT “A[nyssaoons
apnb *Ajdde 03 ajqe s1e oa Jeip SuipueisyImIoN -a1qeidasoe Afjeorsiyd tou
AJjeonBISyIRw IBYHaU SI SH ], “AJSUsD SSBUl PAYILIIIUN ylm [orpted jlews sjugul ue
o1 sepdde 3] ~Aumda PR3N UR 24 ©) ULIS) SIY] PRISPISUCD 3 (PR "D Ag
POSIONLD A[2I0A3S SBA | SR JI0d, Uey 2y SOOI UO $H00qIX) Arejuauree
Auwew ur punoj si se ¢, apnred, 10 ssewr jwod |, B 9q Jou padu Apoq oY IRyl 935 I

Jnoose ONE ofuByD s1y) sexey 9y suonwoydde

w1 yEnoe ‘wonsenp 9910) jo a3ueyo Aue ssoddns o s30p 9y pue S[EBUSISYIP
2511 10T SO0 UOMAN] ‘SSS[OUIIAASN Dl = IP/MP i = 4 BNULIOY BAmowy

{[om 81} UIBIQO AJJRnjuaAd oam “SSEUI JUBISUOO JO 98B 3Ly U] HDa(Duwp = s
2LM ABTI 9M TSY) °7 9010] A UT AJ[IQBLIEA 9T} MO[[E 3M J] ‘a'tif = 17/

91 98eg

‘S[IOHIR JO $OURULIOLISd JJf] WMUIIXRLE PUR [[RIS 21} Swoueyus

it $anbiRj02] [0IUOD JANDE JO SSAUIALOILD 1] PIIEASUOWRD A[IB2[C SUOHESNSAUI
aseyl Buraxog o1polred PasI{RIO] PUR SICIRISUSE XOUO0A jof-1k LIews ‘sjaf

JNIIUAS S [ONS $IDIADD SNOLIRA FUIST S[IOMIE 1940 HOHRIRASS PUR JUSUR[IBIRDL
JO [O13U03 SU (M PSIISIUOD SI0M UOISSSS 11} Ul suoneiussaid 1oy 8]

(€ UOISSAS) SNOOLID 4240 MO JO 104400 2aIIOY

“iaAB} Teays pareledas  JO JUSWIORIIERE 21 O] PES] 0) WAMOYS SBm UONEHIXS orpoLed
Fuons e 10 UCHONPOLUE 21} PUR J[QISEI] 54 0 PIIRASUOWSD SBAM SOUIJIRISUL
FUNUIEOS-USTUH]C ], JO UONB[JOIURD SANIR “Al[BUl4 'uonisues suodisod o)

Agige nays pue s{rem jueydwos Jo senredord a1y uo paods: sem sseidord soyung
"9oUR[NGIN O] uonIsuRy AB[ap A[eAnoage 0} paremdiuenl Sem S$H2aNS JO ANpQRISUI
Arepuooes oy A0Sy W9ISAS Ieoul] 10 pPaseq SUMiLI0Ze [onued Suronpal-geip

30 uS1Sap U3 Ul JUSIPSISUI [BNUSSSS UR 24 O] PAULIJUOD SBA SUONIANP SSIMILIERIS
PUE WELAS-SSOID (O] Ul ANFRULIOU-UoN SI9AR] AUBpUNOQ [RUONISURY) U SANI[IqRISH
JO [OAU00 M PIUIIOTOD AJUIE 218m U0ISSss siq) dn Bunjewr sxeded S syl

{7 UO1SS28} SMOp TDUOTTIISUDAT (ADHIIIE] [0 041103

‘se1farens jonuoed Suisiuold 1sour 21 3o Juado[BeASD A

Ul 1E 211 JO OBIS JUSLIMD 91 PI0a[Ja A[201U SI[B] 1] ~$I9AB} AIRDUNO( [BUOISUIUND
~33A]) U $3011I0A MOjJ-55012 0] pue dais Furdel-premyonq B 12A0 mO[) JUamgIn]

o1 suonesdde yum ‘sawsids jonues [eumdogns puw [rwindo Jo suoneBnsaAul
[EOLISLINY PUE [E21J0I0N) U PISSNO0] UCISSas s1y) i pasayed sieded oy oy,

(1 uoissas) joauoo pumndogns pup jounido jo sidaiuo;

‘MO[e( PAPNG I SUDISSIS XIS S

1O OB JO JUAUOT QU] "UOISSUOSIP JOJ SUIT) [BUOIPPE SBM QIS UOISSIS (I8 JaYY
“UOISSTASIP 10) Ssnum ¢ snpd senuny 7 ses suonelussasd (10 01 PINO|E JWL Sy [
010D MO TBSYS JO P21} S Ul Yoressal juaumo Suliea0d suoneyuasaid [e1o 7¢
519 SI9Y ] "SOLIUNOD JUDIALIP | WOLJ SISHUSIOS ) AQ POPUSNE SEM Burjoowr oy}

{1661 “19€ PUE p661 g€ rMbO[0D HOAWOUNT) SMOY J8ays Judmgim
JO [0U02 B3} UO 2MDOJI00 JO S21ISS B UI PIYI SYI Seam wnmboljod oy "000T “9T
Anr 01 p7 AJf WIOL) WY JO ANSIBATE[) [ROTI23 J, 91} 18 80e[d yoo) wmmbo[joo ay],

(sumg) auany “J ‘(Upeg) Zioqwo ‘HH Suosisdaey)
[0LU6T3 MO -1RIYGS

§1¢ wrmboey HIFWOUNH



Curricula Vitae for Council Candidates

Professor I David Abrahams

Position: Bever Professor of Applied Mathematics, Untversity of Manchester
email address: i.d.abrahams@ma.man.ac.uk
Web page: www. Wiener-Hopf.com

[ have been interested for over twenty years in mathematical and physical models
falling in the general area of wave diffraction and propagation in fluids, solids and in
their interaction. After studying for an undergraduate degree in aeronautical
engineering, and a PhD in applied mathematics, I have worked on developing a
number of theoretical models related to specific engineering and/or
phenomenological goals. These include non-destructive evaluation of materials
using ultrasonic elastic waves; linear and nonlinear excitation of structures and noise
control {for example raitway wheel squeal); acoustic, elastic and electromagnetic
wave scattering by canonical bodies. My work can be categorised as primarily
analytical in nature, although I have always been concerned with the direct
application of analytical or semi-analytical formuiae to real physical problems, and i
have spent much effort on extending the Wiener-Hopf technigue and refated
methods to useful models.

As the holder of the Beyer Chair, a post occupied in the past by Sir Horace Lamb,
Sydney Goldstein and Sir James Lighthill amongst others, I am acutely aware of the
continuing importance of theoretical mechanics m modern society and the need to
raintain the United Kingdom’s interaction with Europe and the rest of the world in
this area. To this end ! have been a keen conference organiser and participant, co-
chairing EUROMECH 316, sitting on the organising committee of EUROMECH
352 and attending several other European Mechanics Society events. 1 have also
helped organise four annunal British Applied Mathematics Colloguia, chaired an
TUTAM Symposium in July 2000 and for over twenty years attended at least two or
three international meetings a year.

i currently sit on the UK Panel of the International Union of Theoretical and Applied
Mechanics (IUTAM) and serve i various ways for the London Mathematical
Soctety and the Instiiute of Mathematics and Its Applications.

[ have also been active on many panels for the Engineering and Physical Sciences
Research Council, the main funding body for science research in the UK, as well
reviewing grants for overseas agencies, including NSF and TFR (Swedish Research
Council).

When | find the time | am a keen (but slow) runner and also enjoy walking in the
countryside. This year | have managed to run three marathons and numercus other
races. Further details of my interests, recent publications etc. can be found at my
Web home page.
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Scientific Commitiee EUROMECH Solid Mechanics:

Professor N.Jones, Liverpool, UL, Chairman
Professor 1.G.Goryacheva, Moscow, Russia

Professor M. Kleiber, Warsaw, Poland
Professor J Lemaitre, Cachan, France

Professor M.Okrouhlik, prague, Czech Rebublic

Professor F.Pfeiffer, Munich, Germany
Professor M.Poticr-Ferry, Metz, France

Professor F.G.Rammerstorfer, Vienna, Austria,

Professor B.Schrefler, Padovs, Haly

Professor B.Storakers, Stockholn, Sweden
Professor L. Toth, Metz, France, Scientific Secretary.

Local Organising Commitiee

Jean-Marc Cadou

El Mostafa Daya
Denis Entemeyer
{.aurent Faure
Catherine Gardin
Mahdia Hattab
Véronique Jeanclaude
Janusz Klepaczko
Marion Martiry

MECAMAT Organising Commitiee
Co-chairpeople:

Sébastien Mercier

Etienne Patoor

Guy Pluvinage

Michei Potier-Feiry, Chairman
Jean-Claude Roth

Laszlo 5. Toth

Ursula Weber

Hamid Zahrouni

Michel Clavel, Université de Technologie de Compiégne

Fionn Dunne, Oxford University

Elisabeth (Gautier, Ecole des Mines de Naney

Pierre Archambault, Ecole des Mines de Nancy

René Billardon, LMT Cachan, Paris

Georges Cailletaud, Ecole des Mines, Paris
Clervie Guillemer-Neel, UTC, Compiégne

José Mendez, ENSMA Poitiers
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Ian Peter Castro, ML A., M.Sc., Ph.I»., FRAeS,, C.Eng.

Tan Castro graduated from Sidney Sussex College, Cambridge (Mechanical Sciences
Tripos) and Imperial College, where he was the first Donald Campbell Memorial
Fellow in the Department of Aeronautics. After six years as a Research Officer in
the Fluid Dynamics Division at Marchweod Research Laboratories, CEGB, he
joined the University of Surrey as Academic Advancement Fund Research Fellow in
1978, before becoming Lecturer, Senior Lecturer, Reader and finally professor of
Fluid Dynamics from 1990. He was also Director of the Environmental Flow
Research Centre (1993 - 1999) and has been a regular Visiting Professor at the
Department of Marine, Earth and Atmospheric Sciences, North Carolina State
University, funded by the US Environmental Protection Agency. In January 2000 he
took up the Chair of Fluid Dynamics in the School of Engineering Sciences,
University of Southampton.

Currently he is the UK member of EUROMECH's Turbulence Committee, a
member of the UK Wind Engineering Society Research Committee and a member of
EPSRC's '‘College of Peers' for Mechanical Engineering.

Major research interests are in the general area of turbulent and stratified flows with
application to environmental and industrial aerodynamics. Work has included
experimental and computational approaches in problems as diverse as the basic
physics of separated flows, bluff body aerodynamics, the effects of density
stratification on wind flow over hills and turbulent dispersion. One book, over 80
refereed research papers and innumerable conference papers have been published.

Outside interests mclude work with the Gideons International, Jocal Church
activities, and support for Christian activity amongst students and staff on campus.

Associate Editor of: European Journal of Mechanics B/Fluids
Advisory Editor of: Flow, Turbulence and Combustion
International Journal of Heat and Fluid Flow.

e-matl: .castro@soton.ac.uk
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Professor Sergei V. Sorokin

Full Professor and Head of Department of Engineering Mechanics
State Marine Technical University of St.Petersburg

E-mail; sorckinsfimail.ru

Interests and experience

Originally, my research interests were focused on applied problems in structural
acoustics. Now they have shifted to analytical methods in the non-linear mechanics
of fluid-loaded thin-walled structures. My most recent research interest lies in
dynamics of structures composed of smart materials and an active feed-forward
control of noise and vibration. In my University I do courses in Elasticity, Non-
Linear Vibrations and Fluid-Structure Interaction for M.S. students. T also gave a
munber of Ph.D. courses at Danish and British Universities in the above subjects.

I have had links with some industrial partners in Russia and abroad, e.g., Grundfoss
AG and Endress+Hauser Flowtech.

EURCMECH connections

! participated in ESMC-1 (1991, Munich), ESMC-2 (1994, Genova), ENOC-1
(1993, Hamburg) and ENOCC-3 (1999, Lyngby).

My papers have been accepted for presentation at ESMC-3 (1997, Stockhelmy},
ESMC-4 (2000, Metz), ENOC-2 (1996, Prague), but I did pot aftend these
Conferences,

I also participated in several Euromech Colloquia during 1990 - 1997.

Other useful connections
[ regularly participate at TUTAM Congresses and Symposia.

I also have well-established links at Danish Technical University, Aalberg
University, Keele University, Cambridge University.
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