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The Newsietter

It is hoped to produce the Newsletter at more regular intervals, and in more
substantial form. It will contimue to carry the formal notices of the Society, but
will also contain other material of potential general interest to members. From
time to time we hope to have articles by members, generally about two to three
pages in this format, or 900 ~ 1300 words. A suggestion is that members should
comment on the unsolved problems which they would wish to see understood in
their own lifetime. This issue carries a rather longer article by Sir James
Lighthill. We will also carry short accounts of the Colloquia prepared from the
Chairmen’s reports (approximately 400 words), If chairmen do not wish to be
misrepresented, it might be wise to provide a version of this length even if a
lengthier report is submitted to the Council!

We will continue to give notice of meetings and conferences which are not
arranged by EUROMECH, but will not copy the application forms. A short
notice similar to that provided for Colloquia arranged by EUROMECH wilk
include appropriate addresses, wherever possible e-mail.

This number has been prepared broadly to the format of previous Newsletters,
apart from the significant reduction in size. Again, the type face is smaller. If this
causes problems for members, please let me know. The Editor has also indulged
certain of his individual preferences - words are not split at the end of lines, and
the text is not justified, leading to a ragged right hand margin. If this is thought
inelegant, again, let me know.

1t would help if material for publication were to be sent both in hard copy and on
disc, to save retyping. Graphics should always be in hard copy suitable for
publication. Mac format is preferred, but DOS/Windows discs can be read,
though often with loss of format and special symbols. This Newsletter has been
prepared in Word 5 for Macintosh.

P.J Finley (Imperial College, London SW7 2BY).
e—mail: j.finley@ae.ic.ac.uk
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NOTICES

EUROMECH CONFERENCES
(a reminder)

ESMC-3 3rd. EUROMECH Solid Mechanics Conference:
18 - 22 August 1997, Stockholm, Sweden.
Prof. B.Storikers (Chairman) and Dr. P-1.. Larsson (Secretary)
Department of Solid Mechanics, Royal Institute of Technology,
5-160 44 Stockholm, Sweden.
e-mail: 3esme@halff kth.se

EFMC-3 3rd. EUROMECH Fiuid Mechanics Conference:
15 - 18 September 1997, Gottingen, Germany.,
Prof. G.E.A Meier (Chairman)
DLR Institut fiir Stdmungsmechanik, BunsenstraBe 10,
D-37073 Gottingen, Germany.
e-mail: efmcS7@msfdl.dnet.gwdg.de
heep://msfmd2.gwdg.defefmc97/

OTHER CONFERENCES

September 22-26 1997. Aussois, France.

3rd International Conference on"Transfer Phenomena in Magnetohydrodynamic
& Electroconducting Flows."

A.Alemany (Chairman), B.Collovati (Secretary), Ph.Marty (Scientific Secretary)
e-mail: beatrice.collovati@img.fr

http:/fwww.legl.img. fr/mhd/pamir.htm}

October 6-11 1997, Bar, Italy.

9h, International Conference on'Waves and Stability in Continuous Media"
M.Maiellaro (Bari), S.Rionero (Napoli), Chairmen.

e-mail: arclab@sun.dm.uniba it

KT §] 7o by tmperial college Union Print Unit
Tel: or7i s34 zomt
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main experiment was carried outl with the full co-operation of the (now
convinced) meteorological community, seven UK ships co-operated with three
German, two American, one Dutch and one Russian ship and with three aircraft
(from UK, USA and Germany) in a 150km area of the Atlantic centred around
59°N, 1212°W that included 35 instrumented moorings. Several ships used
tethered balloons — and released radiosonde balloons - for meteorological
measurements, others specialised in ocean scundings; and observations from space
by Seasat were calibrated from JASIN stress-vector data.

In summer westerlies over mid-latitude oceans, JASIN showed that about one-
third of the radiative heat input to the sea was given up to the air (mainly as
evaporative latent-heat flux); where, typically, a well-mixed boundary layer
would underlie convective cloud cover. Ocean current distributions (barotropic
and baroclinic, with thermocline depths around 30 to 40 m) were identified,
along with spectra of internal waves — and with structures of fronts in both
atmosphere and ocean, Above all, an international community of experts in the
adjacent, and interacting, boundary layers in both media was created.

2. Continued expansion of the field

Since JASIN, many important new programmes of air-sea interaction have been
initiated world-wide; meteorologists having, indeed, long abandoned former
doubts about the importance of oceanography. In this they were influenced partly
by being called on to use surface-wind forecasts to produce forecasts of the
resulting ocean-wave distributions; such forecasts being needed, not only over
continental-shelf areas that included oil and gas installations (and where, possibly,
they might assist in evaluation of ocean waves as a renewable energy resource),.
but also over deep oceans where they contribute valuably to ship-routing
computations. Then a greatly increased emphasis on Iong-range climate
forecasting necessitated the use of global numerical models for ocean and
atmosphere combined and call, of course, for rates of transfer at the ocean
surface to be represented as accurately as possible. In this brief article I select for
mention just two of the successful international programmes of recent years; one
related to momentum transfer and one fo transfer of heat and water vapour,

The group led by Klaus Hasselmann in Hamburg, Germany, had by 1988
developed a highly effective Wave Model (WAM) with the co-operation of
scientists from five other countries of Western Europe (Netherlands, Italy,
France, UK and Norway) and from USA, using results of extensive experiments
on wave growth as well as field data on wind input to waves, The WAM model2
integrates the transport equation for the two-dimensional ocean-wave spectrum,
with (i) source functions specified from the wind's friction velocity and
calibrated from uniform-wind experiments; with (ii) non-linear transfer from
resonant wave-wave interactions paramaterised by Hasselmann's discrete-
interaction approximation; and with (iii) dissipation (due to white-capping and
turbulence) described in such a way that fully developed waves attain the
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Membership of EUROMECH

The treasurer would like to make known more generally both how many
members of EUROMECH there now are and the wide distribution, by no means
confined to Europe. Forty-two countries are represented.

Membership: 1996

Albania 2 Fvory Coast i
Austria 17 Japan 7
Azerbaijan 2 Lithuania 3
Belgium 8 Macedonia 3
Bulgaria 15 Mexico i
Cameroun 1 The Netherlands i9
Canada 10 Poland 53
China 6 Portugal 4
Croatia 6 Romania 33
Czech Republic 22 Russia 95
Denmark 5 Slovak Republic 4
Estonia 3 Slovenia 7
Finland i Spain i0
France 139 Sweden 24
Germany 131 Switzerland 8
Great Britain 87 Tunisia 1
Greece 12 Turkey 2
Hungary 7 Ukraine 21
Iceland 1 United States of America 27
Ireland 3 Yugoslavia 15
Israel 16 R
Italy 129 Toral: 963

FEUROMECH CONTACTS

Treasurer: Prof. Ernst-August Miller,
Direktor em. am Max-Planck-Institiit fiir Stromungsforschung,
Bunsenstrafe 10, D-37073 Géttingen, Germany,
e-mail: auerbach@umsfdl.dnet.gwdg.de

Telephone: + 49 551 709 2500. Fax: + 49 551 709 2595

Journal Editor: Dr, John Finley,
Department of Aeronautics,
Imperial College of Science, Technology and Medicine,
Prince Consort Road, London SW7 2BY, UK.
e-mail: j.finley@ae.ic.ac.uk
Telephone: + 44 171 594 5063. Fax: + 44 171 584 8120

Page 21



¢ofey

18I B 0) “arouuaymng ammjerodwd; vo aypy puadep Jode; Arepuncq oueydsouns
o w seper vonedissip jof ‘ormeredurey Jo uonouny Surseaduy Ajdaos

B ST go1ym (SSBW AQ) UONRNULDH0Y nodea-19jem pateinies aug of jeuorodosd si
ndut yeey-Jume) sjqissod ‘i Jo ssew un yors toq euswousyd reordon are DL
Aym sopeorpur wonedissip (euOnOLY pue Indul Jeay-1Iaie] UIdMIG 2DUR[RG STT

ROBHMS BOS 213 I8 uonedissip jpuopoLy
01 anp $08s0| Ag peoueeq st (indw ASuR sowm ASusidiye joure)) wed AZieud
[EoTUBDOW SYJ, "(3O07 punosr) smeredus) sregdsoiens o Aferewixordde
12 130] Suraq Jeay (11) PIM pUB [jEMa4S 91p Ul $9210] AourAong o1 joafgns

Ire pagesrges Sursy oy ssevoxd oneqeipe Ajresu e se oseyd Furgiom oy (11
WM (I00¢ punore) srmeladume) sovLIns ves 2y Aldrewxoidde v — jeoy jusie;
aaneiodeas se Ajurews — AF1ouo Surured spuim sovns (1) M ‘9[040 jowe)
© SUIMO[O] S H SMa1a DT o1 JO sisAreus omSus-yeoy v -aioydsodon paynens
A1qeIs 001 10U ® JO (epme ury ¢1 punose) doj a1 o3 dn jyBu se010§ AomeAong Aq
P11} 3G 03 ISAOBIONI 11 SMOJ[E JIe PIJRIEs Uons JO SOTueuApoOuLIay 219 (%001
0] ANPIUInY JISY) PHSIzY SBY SPUlm 20elns Julrends Ajpresmur 03 UBIS0 Sy WOy
sysueny modea sefem oIaym ST [JEMaAD YT, *, ULIOS 91 JO 949 , JES[O AJjR1Uassd
ue SUIPUNOIINS PROLD DANIODATOD JSUSP AJoA JO [[Bm IB[NOIIO B : J{emaks, o1
e saysiuRA spuim [exds Aj[eoruooLo Jo jusuodwod presur o4 yorysm T (SuooydA
0 SPUBDLLINY PAY[ED USYo) soueo£o o8ny 9801 a1 (1) seuofoA)) reordoi],

SAIOIATY 65101 F0 SOIHeUAPOULIoY] o4 O] PABjol SPIaN ¢

“SQUOFESSI 9597}
013 rosnjoucd wrepodurr Apemonged € S8 PamMala ST (JUSIDLJP00 IDJSURT) JBaY

QU3 $B QWES 9Y1) 11000 SURA 1RISTOD AJ[RIUSSSS UB 00 I S/wg] 01 dn spaads
puURA 307 18} 10B) 9T “JUSIDUF000 Jajsurn modea Jajes 91 0) POYORNE ISANUL
[e1oads 25N20SG "ANOO[2A [EO1HRA YIIM SDUBLIBAOD S) WOI PAINSBILU AfI00IID 210M
Anuenb yows Jo soxn]y dIys Yoreasa pue Jerone yspug e (111) pue ‘AIsIsame)
1o1y Aq pojerado jsew peseq-podin B {11) ‘yimpioon 1sodizapy wopeid yoresss:
GO A3 (1) JO oST 3G} MM Q86T INQUIRAGN §Z 01 19Q010() § WO 15RO YoMy
oy yeau soeld 300} cJuswIadxe Wew SOXHH o0 ‘p86[ W yawrradxs jopd

B I9)Y "S)Nsal oy} Swznewa)sAs 0 A[LIBpUODss puR — 189y J]qIsuds pue nodea
I9lean JO IQFSURL HO wRp AU Sujrdim spremo] Ajmund pajoanp uadq SeY CYSH
puE BpRUE)) YHIM (pFeRiua(] pue Y ‘ecuey] ‘Auvuiern) ‘spueeye)N) edoing
WIS M B SSUNER0D 3a1 Aq ponsind {(SOXHH) 29§ o 10 sFusyoxy ANprumyy
popnus swmeidord »fe] xepour ‘sune Swepow QM swmniford siy) sopisey

. *Zupseoaro] oaem [euoneado

10} A[LIOIDRISIIES PASH MOU S| [P0 ATV A\ OULL "BIEP Jeseog WOy Juwiod
SHONEOLIDA Joyuny Augwl o[Iym ‘oS YIION PUB JIUBPY U3 Ul SULIOJS JO Se [[oMm
SE ‘0JIXIYA] JO JIND) SY} U SOURDLLING IOJ USAS PAASIDE SBm SOARM PIAIOSGO pue
1SEIPUIY UoaMIeq JUSHaISE Poos) (dVMSNOI) 105f01d 248y B0 HYHON JUO]
S WOIJ BJEp U0 PISEQ ST JoJeA MO[IRYS O} UOISUMXS AT J[Iym fpous rajem-dasp
Ayl AQ POGLIDSAP [jem §1 (UOISTEIIP PUe UOISISdSIP s PauIquod) syed S[0I0
-1e218 Buore uoneSedoxd yooed-oarp, "WNIoeds ZIIMONSOW-UOSISI] PAAIOSGO

0z 98eg

TTT €81 81 9b + ¥BI "STT €81 81 9 + duoydopL

ss‘nnwnyry@Sreqpun18usq jrewr-

wapamg ‘eresddpy 17 16L-S PES Xod

*famsroatug eresddn ‘Susomidug Jo [ooyss
‘S1ogpun-y 18uag 'jold JouAUay-LiDlauDas

$86 TIE PUB 816 LEE €TT1 #¥ + “XBJ 098 LEE €TTT P + 2UOYda[a]

yn-ovured-diuep@odp (pew-3

‘puelSug ‘MH6 £40 S3pUquIE) J0aNg ISALIS ‘93pLquIe)) JO AISIBAI()

(dLINVQ) sorshyg 1oneI0a1 ], pue soprwayiey paiddy Jo juauniedacy
“UOJYTHI) D) PIAR(] 'JOId  TUAPISAL

SLOVINOD HOUWOHNH

-suoyeoridde (RISAPUI 1SI] 2U 01 YMIG UaAIS Apealje pey

1 sous ‘odosng Ui ANBAI B SUIO09q pry 1da0u0d S{BULiRW BBWS 313 TRy JYSnoy
syuedionred Auew urninborjoyy snp jo pu2 a3 3y 1veduny Siq AfjEaI B apew
suopeoidde [erysnpu; pue synsal [zwatnzadyo jo uondussap aq], VS oUW
uety adoang ur pado[oaop IaNieq IoyIel 51 10adse S1y) Jeyl SWSNS 1] SONIUNIIUIOS
[eolUBYOSW pue [Eonewaylew uradoing oy Aq 102fqns STy U S20uBApPE JurHodun
ore 20U JBY PAMOYS UOHRZI[IGEIS J0 SUId[qoid UO SISl [EONBIMIRMW MON
*SOIMONIS ONSNODE PUR DUSE[R-IIE ‘O1ISL]d JO UOIRZI[IGEIS JO] SPOIowW 01 PANBISL
yorya 3o sped jofew 97) ‘pa[EaAdl USS] QXM SIS [BINRI0AT) JuBayIUBLS AUBN

"S[RLIDIRUI JO 22USIOS 911 PUB SOTIOINID *(SI0JEAN}OR) uonewoneuo sisgydurs
arowr aoepd 0] *aImny 9y W ¢ [QRIISOP SUILSS I Ing ‘spslgns Jo 98uwl snp
peyerserdde sjuedionred Aueyy “UCHBWOINE ‘52130p 19859 ¥ 01 PUE SONRULIDYIRW
*$OTURGOat JO s1oodse snouea paeduod ssuldiosip USamIaq UOLHOILIUOGY QU ],

‘paiugsaidar

arom 1oafgns snp uo Sunprom suresy ueedoIng uiBwl 91 B PUB ‘SOLOUENOD

SA[OM) TOJ SUOTBIURsaId sunI-AIy) 189y O) SUSH) I8 Juesaid awem syumdionzed
2ALI-AIX1§ Cs[RUIster wews Jo 3deouod 21 10} onbluyos pug S8pojmouy

Ul SSOUBADR O} SZLIBWIEING 0} USY; pue AJNATOE JO J01098 M3l s1Y) J0 Tuawdo(aaap
o Ul Patzeou0s seundiosip 913 JO TONOAUUOD S SFBINCOUS O} JSI SBA ‘SUSID)
18 G661 “WST — "I 39quides U0 PRy T¥E HOFNOUNH JO 9A19fqo ayL

(SIIPXNIY) IUCWINDIJ Y ‘(ueduwsag) POID "W ‘ustnirey’y
S[BLISBYA] PHE SUINPNAS 1P

1pe wminboo)y HOTWOANH



approximation, turbulent (and radiative) heat transfer tends to equalise the
temperature at which TC winds begin their rise in the eyewall with the sea-
surface temperature (SST), suggesting a possible dominant influence for 88T on
TC formation and intensification. In strong support of this suggestion, Gray's
comprehensive studies? of observed TC formation showed that 88T is in every
case at least 26°C.

Yet there are excellent reasons for seeking to go beyond such a "first
approximation”. I became aware of these as leader of a group of mechanics,
geophysics and oceanography specialists representing the International Council of
Scientific Unions (ICSU) in a joint programme of research4 with the World
Meteorological Organisation (WMO). The ICSU group secured, for our first
joint meeting "Tropical Cyclone Disasters" (Beijing, October 1992), an
exceptionally strong representation of oceanographers — including, from Russia,

. Dr. V.D.Pudov who had with colleagues taken part in courageous research-ship
cruises through typhoons. In addition to quantifying heat losses from the ocean in
a TC's wake, they had executed careful measarements in winds so intense that "a
third fluid" — spray — is present between atmosphere and ocean; conditions under
which they found wind temperatures significanily below SST.

Since that meeting, a collaboration of Australian meteorologists with Dr. Pudov
yielded an analytical interpretation of his data which suggests (i) that in typical
TC winds the spray density is only about 1% above that of air, and yet, (ii) that
the wind receives about 50% of its evaporative Jatent heat directly from spray
droplets; while (1if) in this process, wind cooling is substantial in spite of heat
transfer from the ocean surface. Yet it should be stressed that remarkable
phenomena such as (ii) and (iii) arise only at speeds well above those for which
the HEXOS group found (section 2) no measurable changes in evaporative

regime.

If the above analysis is correct, then (i) suggests little effect of spray on
momentumn transfer — or on frictional dissipation — and thus supports the view
(section 2) that WAM may be applicable even in hurricanes. By contrast, (iii)
suggests that, whenever spray becomes even more intense, evaporative latent-heat
input to rising air in the eyewall must fall still further below that which would be
assoclated with air at the full sea-surface temperature. The two suggestions taken
together imply that rises in TC intensity in response to increases in S8T above 26°
may be largely self-limiting — for a fuller explanation of this implication see the
proceedings of another joint ICSU/WMO meeting which I chaired (Mexico,
November 1993) on Global Climate Change and Tropical Cyclones®.

4. Concluding remarks

The guestion to which this tentative answer was given remains, on the other hand,
an extremely important one, and it must be confessed that the total amount of data
available on air-sea interaction at extreme wind speeds is still far too small to

permit the drawing of definitive conclusions on TC thermodynamics. That is why
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from internal wave fields and stratified turbulence. These quite different
dynamical regimes are often closely connected in actual flow problems, and a
purpose of this colloguium was to better understand these connections.
Participants were interested in fundamental aspects or in more specific
applications, in engineering, geophysics and astrophysics. The colloguium was a
rare opportunity to gather scientists with these different points of view, to
compare approaches and results, and to stress general problems.

There is a full report of this meeting in J.Fluid Mech. 314 349-371 (1996)

EUROMECH Celloguium 340
Statistical Properties of Turbulent Gaseous Flames
Chairmen: D. Roekaerts and Th.H. van der Meer, Delft, Nederland

EUROMECH colloguium 340 on "Statistical Properties of Turbulent Flames”
took place at Delft University of Technology, from August 30th. to

September 1st., 1995, The colloguium was organized in association with the
ERCOFTAC Special Interest Group on "Aerodynamics of Stationary Combustion
Chambers and Purnaces" and was supported financially by ERCOFTAC, by the
IM. Burgers Centre for Fhuid Mechanics and by Shell Nederland BV.
Participants came from 15 countries.

The objective of the colloquium was to compare measurements and predictions of
statistical properties of turbulent gaseous flames. The main emphasis was on
statistical properties as described by probability density function (PDF) methods.
Other techniques for describing the interactions between turbulent mixing and
combustion reactions were also discussed. About thirty-five papers were
presented.

The presentations covered not only Monte Carlo PDF methods and assumed shape
PDF methods, but also moment-closure methods andLES/DNS. The experimental
contributions focused on laser diagnostic methods. Model development in:the
areas of premixed flames, micromixing and reduced kinetics was reported.

In the Colloquium participants were encouraged to contribute to lively, informal
and penetrating discussions, We think that many of them have taken the
opportunity to do so, and have developed new ideas that will show up in the
literature soon.

In the framework of the ERCOFTAC Special Interest Group on Aerodynamics of
Stationary Combustion Chambers and Furnaces the validation of models and
computer programs by critical comparison with laser diagnostic experimental
data will continue, to the benefit of both academic and industrial users.
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EUROMECH Colloguium 329
Methods for Nenlinear Stochastic Structural Dynamics

Chairman: G.I. Schueller, Innsbruck, Austria

The meeting, held March 13th.-17th., 1995 in Innsbruck/Igls, was concemed with
problems of nonlinear stochastic structural dynamics and addressed theoretical
developments and applications. Topics such as Stationarity, Non-Statioparity,
Non-Gaussian Properties, Simulation, Stochastic Linearization, Parameter
Uncertainties, Comparative Studies, Chaos, Stochastic Stability, Duffing
Oscillators, Reliability, Waves in Random Media, System Identification, Wind and
Hydraulic Problems, and Earthquake Problems were discussed. There were 42
presentations by authors from 12 European countries as well as from the United
States and Japan.

One of the highlights of the meeting was a Panel Discussion on the main theme of
the conference chaired by Professor Y.K. Lin, Director of the Center of Applied
Stochastics Research at Florida Atlantic University, Boca Raton, USA. The Panel
consisted of a number of renowned scholars and researchers, who presented their
views and discussed them with the andience. The Panel Discussion in some ways
summarized what was presented at the Colloquium. From this, three messages
could be heard very distinctly:

1. Physical and Stochastic Modelling should be combined.

2. More realistic systems (MDOF-systems) as well as conditional stochastic fields,
etc., should be treated so they can be used in practical applications.

3. Analytical methods should be combined with numerical methods. In this
context known solutions should be used as so-called "building blocks”.

These and other problems should be treated in the future.

It was decided to accept the offer by the Editor of the Joumal of Nonlinear
Mechanics, Professor P.D. Spanos, to publish a selection of the papers as a special
volume, following that journal's requirements.
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EUROMECH Colloguium 338
Atmospheric Turbulence and Dispersion in Complex Terrain
Chairman: F. Tampieri, Bologna, Italy

Turbulence and dispersion in the atmospheric boundary layer over compiex
terrain was the unifying theme of the EUROMECH colloquium 338 and of the
ERCOFTAC Workshop "Data on Turbulence and Dispersion in Complex
Atmospheric Flows", held in Bologna, Italy, on September 4.-7, 1995, with 44
participants; of these 10 were students from universities and research institutes.

The meeting opened with discussions of scalar dispersion in the atmosphere, with
emphasis on the observation by P.C.Chatwin that as yet there is no satisfactory
theory which will describe dispersion in real flows. The problem of finding a
truncated Gram-Charlier expansion to fit given probability distributions was
addressed, and compared with the use of two Gaussian probability distributions
This approach showed that, accounting for some high-order moments only, a
computed pdf could capture the correct decay. A number of authors showed how
standard solutions of the convection-diffusion equation might be applied to flow
over complex terrain, with emphasis on the importance of the removal processes
in describing atmospheric pollution.

Windtunnel measurements of the turbulence structure for a variety of approach
flows, supplemented by concentration measurements were presented and two new
windtunnels designed for atmospheric simulation were described. A set of field
measurements in the sea breeze region was presented.

Parameterization problems in numerical codes for boundary layer flow over
topography were addressed by a number of authors. Discussion centred on the
representation of roughness height and possible improvements on the mixing
length concept.

Fundamental studies in fluid mechanics included results from a number of
carefully conducted laboratory experiments on stratified flows around bodies,
giving a visualization of the wake and the internal waves developing at the same
time, in the lee of a sphere. An approximate analysis of the strongly stratified
stable flow over hills, looking at the problem of matching the upper part of the
fluid and the lower was presented, Some implications of these concepts for the
evolution of a front impinging on a mounfain barrier were also discussed.

Applications of analytical models of flow over terrain to various problems were
shown by different authors, and the results compared with more complex
numerical models. Problems addressed included the critical slope for separation,
wind-produced fast-moving water waves and stable stratification effects on the
form drag of two-dimensional hills. These studies should assist improvement of
Numerical Weather Prediction. Problems associated with sub-grid
paramaterisation included the definition of the areca-average of the properiies of a
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Other topics were also explored: the effect of the dissipation length scale at a
given turbulence intensity, the effect of the position and direction of an impinging
wake on the boundary layer, and the changes in the heat transfer and in the
temperature distribution originating in the by-pass transition route. The
measurements were performed mainly by means of a hot-wire anemometer,
Simuitaneously, several interesting benefits were reported on the performance of
hot film surface gauges in transition research.

Some presentations gave notice of preliminary results of recently-started
investigations, and interesting new subjects have emerged fromi the discussions.
F has to be stressed that computation, experiment and theory were well balanced
in the contributions presented. The problem of by-pass transition is still a vivid
one. This is why it might be helpful, after 3-4 years, to call the researchers
investigating by-pass transition of boundary layers together again.

EUROMECH Colloguium 331
Flows with Phase Transition

Chairman: G.E.A. Meier, Gittingen, Germany

The colloquium "Flows with Phase Transition” had 43 contributions in total and
was held on 13th.-17th. March 1995 in Gottingen. A detailed view of the
different discussions is given in the “Book of Abstracts" (DLR-Mitteilung 94-11).

Many two-phase phenomena and their coupling to flow fields were discussed in
the elaborate programme of the Colloguium. The first three sessions were
devoted to nonequilibrium phase transition and dealt with nucleation phenomena,
with droplet growth and gasdynamic applications. After a short session about
vapour bubbles with two contributions, the following session was devoted to wave
propagation in Hquid-vapour mixtures. The 6th session deak with droplets,
sprays and reactive flows. The 7th session focused attention on modelling and
dynamics of two-phase flows with some interesting contributions explaining
experimental findings theoretically. The final session, on film condensation and
evaporation, was mainly concerned with the inlfience of walls on condensation
and evaporation in flows. Theoretical, numerical and experimental contributions
were in very good balance. All presentations had lively discussions. -
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The colloquium was a follow-up of the earlier colloquia 245 on "The Effect of
Background Rotation on Fluid Motions” held at Cambridge in April 1989, and
288 on "Turbulent Flows Undergoing Distortion and Rotation” at Lyon in April
1992. The response with which this Colloquium was met made it necessary to
reject more than 10 submitted abstracts in order to keep the it within the 3 days.
48 abstracts were accepted for presentation and grouped into 10 scientific sessions
according to their subject area. The speakers were granted 20 minutes each for
their presentation, except for 4 carefully selected keynote lecturers who were
alfotted 40 minutes. The particular sessions that were iniroduced by a keynote
lecture were those on "Gortler Vortices” (J.M. Floryan, University of Western
Ontario), "Swirling Flow" (S.V. Alekseenko, Institute of Thermophysics in
Novosibirsk), "Coriolis Effects on Turbulence" (C. Cambon, Ecole Centrale de
Lyon), and "Mixtures and Centrifugal Separation” (M. Ungarish, Technion).

The overall theme of the collogquium concerned flows substantially affected by
body forces arising due to either streamline curvature or system rotation, L.e.
centrifugal or Coriolis forces, or both. All flow regimes ranging from laminar
via transitional to fully developed turbulence were considered, with emphasis on
incompressible flow phenomena. Stability and transition studies, including the
formation and stability of Gortler-like vortices, had been accomplished both
experimentally and analytically (sessions 1 and 2). The infiuence of system
rotation on homogeneous turbulence and turbulent shear flows was explored by
means of spectral analysis (RDT, EDQNM) and numerical simulations (LES,
DNS) in sessions 5 and 6, while engineering turbulence modelling was addressed
in session 9. Swirling flows, arising frequently in industrial environments,
(Hydrocyclones, rotor-stator cavities, draft tubes), were addressed from a
practical point of view in session 3 and in simpler geometrical configurations in
session 4, while problems associated with centrifugal separation of mixtures were
dealt with in session 8. Spin-up of fluid bodies from rest (session 7) has obvious
relevance for centrifugal applications, and, moreover, represents a vehicle for
fundamental investigations of vortex dynamics (both experimentally and
numerically). Pinally, some participants examined the combined influence: of
rotation or streamline curvature with another body force, notably that dueto
buoyancy (session 10). .

The considerable interest in the theme of the coHoquium, probably arising from
its practical relevance in combination with the fascinating physical subtleties
induced by centrifugal and Coriolis forces, suggests that another colloquium on
the same theme can be held in 3 years’ time.

An extended account is to be found in Fluid bwaaim.% Research 18 53-64, 1996,
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"The resuli is a sometimes intense heaving of the cold surface. The great attention
devoted to this problem is certified by the fact that International Symposia on
Ground Freezing (ISFQ) are held every four years.

Freezing can occur basically in two ways: either by frost penetration, or by the
formation of ice lenses. The physical mechanism responsible for the onset of the
pressure gradient needed for the thermally induced flow (in the sense opposite to
the one expected from buoyancy) is not well known, although there are various
hypotheses. _

The colloquium has been very useful in defining the state of the art in the delicate
area of modelling, through a series of presentations of very high interest and
quality. It has to be stressed that there are still contrasting views in the
description and in the microscopic interpretation of this phenomenon.
Nevertheless, it was pointed out that substantially different physical situations may
indeed require different treatments, in order to emphasize some peculiar aspect
(e.g. assuming the existence of a sharp interface between the phases is sometimes
a more convenient approach than describing in detail the many coupled
phenomena occurring in the so-called "frozen fringe” etc.). This stimulating
colloguium will certainly influence future development in this research field.

EUROMECH Colloquium 334
Textile Composites and Textile Structures

Chairmen: P.Hamelin, Lyon, France and
W.P.De Wilde, Brussel, Belgium

The aim of Euromech colloguium 334 "Textile Composites and Textile
Structures”, held on May 15th. — 17th., 1995 in Lyon, concerning the mechanical
behaviour of composite materials and structures, has been achieved.

The first and second parts were dedicated to Textile Reinforcement, Here Textile
Composite Characterization has shown that it is still necessary to develop
experimental methods to analyse the mechanism and the interaction between
fibres and matrix at different scales.

In addition, mixed methods, combining numerical calculations with strain or ¥
displacement analysis, seem to be particularly efficient to identify and evaluate the
anisotropic stiffness and the failure criteria of complex composites such as

braided composites, knitted composites or woven fabrics. It was noted that ®

describing the textile reinforcement geometrical architecture is still a real
difficulty which implies computer aided techniques. The description of the unit
cell using a simplified method would be a real advance for homogenization and
thus counld minimize important computations using finite elements.

An interesting part concerns Dynamic and Impact Behaviour of Textile
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Composites in which 2D or 3D reinforcement changes the wave propagation or
the delamination failure modes. The dynamic experimental method can also be
used for an anisotropic elastic characterization, and inverse methods can be
successfully applied to experimental data.

The last part of the colloguium, on "Tensile Structures and Textile Application”,
was essentially dedicated to architectural projects using textile composites. An
interesting contribution using large scale photogrammetry to determine the strain
distribution on a three-dimensional textile structure allowed the validation of
computational models. One of the main problems which limits the tensile
structure design is still the exact definition of the pattern geometry and the form-
finding software development which takes into account the theological properties
of textile composites and the exact boundary conditions.

EURCMECH Colloguium 335
Image Techniques and Analysis in Fluid Dynamics
Chairman: F.T.M. Nieuwstadt, Delft, The Netherlands

Scientific activities of the colloguium, held in Rome, took place on three days,
June 5th.-7th, 1995, and were divided into five sessions:

1. Flow Visualization, Holography and Global Doppler
2. Particle Image Velocimetry 1

3. Particle Image Velocimetry 11

4. Short Presentations

5. Liquid Crystals and Laser Induced Fluorescence

Except for the first, each session was addressed by an expert in the field. About
30 papers were presented in all.

In the first session three papers concerned with flow visualization on a model
airplane, on a stratified flow and on a convective flow came from leading groups
in France and UK and from a Japanese University. One paper on Doppler Global
Velocimetry was also given. In the second session, introduced by an overall
lecture on the basic principles of Digital Particle Image Velocimetry (DPIV) by L.
Westerweel {Delft), advanced applications of DPIV, especially to detect vortical
structures in complex flow fields, were presented. Three of the major university
groups in experimental fluid dynamics (TU Berlin, TU Delft and TU Denmark)
and two other German teams (DLR Gottingen and Freie Universitit Berdin)
participated in the session.

The third session concerned the use of DPIV for study of fully three-dimensional
(3D) fields. The subject was introduced by R.J. Addan (University of Iilinois)
with an extensive and detailed overview of valuable recent results. Applications
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