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Turbulent dispersion can be described using stochastic Lagrangian models
based on the Langevin Equation.
Broadly speaking, tN'o fomrs are used in the literature:
a non linear drift term and a Gaussian random forcing or a linear drift and a
non G¡ussim random forcing.
rrVhereas the properties ofthe first form are rvell kno*,n, those ofthe second
one were only partially studied and are s)stematic¡lly investigated in this
rvork, referring to the mathematical requirements that are necessary in order
to fulfill some relevant physical properties of an ensemble of trajectories of
fluid particles. These properties are the continuity, the Markovianiry and the
local structure of the process. In particular the first momenÌs of the velæity in
the inertial subrmge are shoiw to be ueakll.rclated to the inhonrogeneities of
the turbulence Thus the model appears particularly suit¡ble to describe
dispersion on spatial scales of the order of, or larger thm, the integral scale
of turbulence.

T}VO-DI}TENSIONAL SPIN-IJP IN A RECTANGULAR CONTAINER I
I
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Twedimelsioual spin-up of ûuid in a rætilgular cotrtaine¡ with large Npect
ratio is iDv6t¡gôted numerically with a pseudospætral element code itr order to
study tro æpæts of the low evolutioo. The fiFt æpæt ir lhe study of the flow
evoluliou i[ a tilk vith æpæt ratio five N futrctiotr of the Reynolds oumber
which is deûned æ Re=2B2Qlv, with .B the short side of the contairer, AO
the chaoge of ¡otatioo of the container, ed / the kiaeEstic viscosity of the
fluid. 1\'e will show u interæting æ¡i6 of intermediate ûow confrgu¡ations.
It rmgæ froo s thræ cell struclure itr the low Reynolds number limiü, via a
five cell structure fo¡ .Re = 5.0ü), to a seven cell structure when the Reynolds
number ie of tbe order 10.000 and the¡ back to a five cell strucüure for .Re =
20 000 The low evolution depends on the ôppe¿rance of ùypical low feôtu¡6
æ small vortices sepilated f¡oe the boundary layers along the side walls. For
some Reynolds ¡umbers ud spects ¡ali$ the ûow evolution is c¡itical in
the sense that slight chilg$ io parMeleß r6ult in a tota¡ly differetrt ûow
structure. The sæotrd æpect is the unsteady behaviour of the counter-clockwise
¡otatio8 rcrtic6. This unsteaditrN is relerut ao lhe tmßpoy'' pmcesses and,

chaoric odueclio¡ít ùrsys of vorticæ. It hæ bæn found that the vortic$ show
a sligbt øcillatory decay aù intermedi¿te and higher Reynolds number; this is
due to ü ccillstory compræior ud dæomprruion of the cells ild elliptical
deformations, both caused by bounduy layer perturbôtioos. All the cells seem
!o Gc¡llate itr pùæe, æd the frequetrcy is ¡elated to ¿he eddy turo-over tiDe.

THE TURBULENT DITFUSION AT THE PRESENCE OF SPILLING
BREAKERS

A.M.Chuha¡ev (Muine Hydrophysical lnstih¡te, 2 Kapitækaya, st,
Sevastopol, Uk¡aine)

The breal<ing waves æ one of the most of powerful geus of turbulence
generation md render the essential inlluence on chüacter of admühjre

diffusion, neæ of ûea is calculated.
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MD(ING OF A PASSryE TR.ACER EY HIGH REYNOLDS NI,'MBER BT'BBLES
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Wc cmiæ thc mixing of a ¡ræivc ræc by high Rc¡olds no. bubble boah
crpaimcnølly md thcorcdca¡ly. Mixing is undc¡srood by cxuiniog the
pcnubation to thc conccntration of a dye.by the pðsagc of bubbls. Sinæ thc dyc is
pæivc, thc contom of isoncentråtion bchavc æ mtcrial surfæcs. Thæforc
cmining thc dcfomation of mrcrial surfææ will tcll you informr¡ion ¡bout
mixing. Wc havc cxmincd cxpcrimntally rhc dcfomtion of a mærial surfæc by
a sing.lc bubblc, ud conpucd ir wirh Dwin's (t953) malysis, the flow cx¡crior !o
thc bubblc is sumcd !o bc imiâtional. Th? cxpcrimcnrs coreistcd of injæting
bubble into a thin shanncl md ob*ring thc dcfomtion of a fluid-fluid inrcrfæc,
which bchavæ likc a mtcriat surfæc. Ooæ !o rhc poin! of rcsing, fluid is
displaccd fomad, ud fu thc poinr of rossing fluid is displæed backw¿¡ds. Thc
agræmcnt with thc rhcorcdcal prcdictions is good. Thc distonion of thc mtcrial
su¡f¡cc lcads to thc dispcsion bf marcrial in thc dimtion of ravcl of rhc bubblc, ud
strcrching lcrds to a signiñcmt increæ in concentrarion gradiens bchind thc
bubblc. The thco¡ctic¡l modcl is applicd to Êxminc rhc dcfomtion of ¡ m¡tcrial
surfocc by m æ*mblage of bubblæ. Using this modcl wc calculare rhe mixing of a
conccnFation ficld, from which a dispcsion cæfficicnt duc to bubblè miritrg cm bc
calculatcd. Thc mcthod ofmolysis ud rcsuls uc applicable ro analvsing mixing by
vonicities,suchæ Hill'sorLmb'svoncx,whcrethecxtcriortlowis¡norational.

TWO.WÀY IIiI:IERA TTON IN PÃRTIELE-I,ÀDEN FLOWS.
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(Applied PhysicE InÊÈ.ituE,e, Russian Àcademy of
Sciences, 603500 Nizhni Novgorod, RusÊia)

Evolut,ion of 2D regular flows laden lriÈh solid
heavy parEicles iE sludied analyt.ically and
numerically. The parÈiculaEe phase is aÈsumed
Èo be diluEe enough E,o neg]ecE, Èhe effecE,s of
parEicle-particle inÈeraclions. The soluÈions
obEained Êhow Èhat Ehe parE,iculaEe concenErati-
on field becomes st,rongly nonuniforin due to Èhe
floe, advecE,ion and the parE,icleÊ inerEia. The
drag forces EÈemning from Ehe locat slíp veloc-
ity between tÞe fluid and parEícles bring abouÈ
Ehe modificaE.ion of Ehe floÌr (hence, Ehé Ewo-
way inEeracE.ion). Às a resulÈ, concenÈ,rE.ion ofparEicles is reduced aE Èhe vorEex cenEers,
erhile ÊheeE,s of increased concenEraE.ion are
produced at. Ehe peripherieÊ of lhe vorÈ.ices.
The flow vorE.iciEy is reduced at Èhe vorE,ex
cenE.ers, ehile floÌr gradients are enhanced atthe concent.raE.ion sheet.s, (Ttli6 vrork i{as suppor-
Eed by Èhe Basic Research FoundaE.ion of RuËéia).
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