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The 3rd meeting on “Viscoplastic Fluids: From Theory
to Application” was held in the lovely coastal city of
Limassol, Cyprus. It was organized by the Hellenic
Society of Rheology, under the auspices of ESR, with
the help and encouragement of Neil Balmforth and Ian
Frigaard, who organized the 1st meeting held in Banff,
Canada (22-27 October 2005). The 2nd meeting took
place in Monte Veritd, Switzerland (14-18 October
2007). The goal of these workshops is to promote in-
teractions between people from different communities
working on viscoplastic fluids.

With 50 registered participants from 13 countries
(see Table 1 and Fig. 1), the workshop was really an
international event. The scientific program consisted of
28 oral communications, five poster contributions, and
three invited talks. The workshop spanned different
topics, such as physical processes involved in yielding,
fluid mechanics, and industrial and other applications.
All aspects were studied through experiments, numer-
ical simulation, and mathematical modelling. A brief
summary of the different presentations follows.
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The opening invited talk by Gareth McKinley (“Ad-
ventures in elastocapillarity and viscoelastoplasticity”)
was dedicated to the memory of Professor Vladimir
Entov (1937-2008). In the first part of his talk,
McKinley presented work from his collaboration with
Entov concerning the exploitation of free surface
flows for characterizing the elongational properties
of low viscosity elastic fluids. Experimental results
on capillarity-driven necking of liquid bridges ob-
tained by Entov and coworkers were also presented by
Alexandrou, who in addition presented supporting nu-
merical simulations of viscoplastic filaments in pure ex-
tension. While the experimental results were obtained
in Moscow over 12 years ago, the simulations and
analysis were recent. The objective of the work was to
explain the failure of the extensional rheometer used
in the experiments to predict the effective viscosity of
not only viscoplastic but also of Newtonian fluids. In-
deed the simulations showed that the classical flow as-
sumptions typically used in the analysis were not valid.
The result showed that in the extension of viscoplastic
filaments two unyielded rings develop above and below
the area of minimum radius. It was shown that proper
analysis using these regions can be used to determine
rheological constants making the extensional rheome-
ter an effective method for testing such fluids.

The other two invited talks were delivered by Morton
Denn (“Issues in the flow of yield-stress liquids™) and
Ken Walters (“The yield stress concept—Then and
now”), who reviewed and discussed major conceptual
issues concerning the flow of yield stress fluids. New
ideas on the ongoing debate about the classification of
yield stress fluids have also been presented by Bonn,
who showed that rigorous experimental protocols allow
the unambiguous determination of a true yield stress;
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he also pointed out the connection between thixotropy
and shear banding. Shear banding has also been re-
ported by Fall in MRI/rheometric experiments with
dense granular suspensions, where it finds its origin in
the competition between viscous and gravity forces.
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Several talks dealt with advanced rheometric tech-
niques to investigate in more detail the behaviour of
yield stress fluids. McKinley discussed the strained-
controlled large amplitude oscillatory shear (LAOS)
technique for identifying and characterizing apparent
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Fig. 1 The participants of
VPF2009 at the hotel lobby in
Limassol, Cyprus

yield stress responses in elastoviscoplastic materials.
LAOS was also applied in experiments carried out in
Crete by Rogers and Vlassopoulos on soft colloidal
glasses and by Ballesta and Petekidis on colloidal hard
sphere glasses and gels. These authors also reported
systematic experiments with well defined protocols
aimed at rationalizing glassy dynamics and related phe-
nomena, such as shear banding. Ovarlez has presented
an experimental investigation of the 3D behavior of
yield stress fluid thanks to a new device coupling a
rotational flow and a squeeze flow; he showed that the
observed behavior help explaining the phenomenon of
shear-induced sedimentation. Chambon has presented
an in-depth investigation of viscoplastic surge fronts
thanks to an innovative inclined channel whose bot-
tom is constituted by an upward-moving conveyor belt.
Eluikhina showed how oscillating cup viscometry can
be used for the characterization of viscoplastic fluids.
Using Carbopol as a suitable viscoplastic fluid and
the need for guidelines in preparing its samples were
emphasized in the previous two meetings. John de
Bruyn presented careful, nicely designed experiments
with Carbopol, for which he was awarded the best-
talk prize. He used shear rheometry, microrheology,
and small angle light scattering in order to investigate
the bulk rheology and the micro-scale properties and
structure of dilute suspensions of Carbopol. Carbopol
gels were then used as model yield stress fluids in
several studies. Coussot chose to present MRI results
of the extrusion flow properties of various materials,
in particular Carbopol whose behavior closely matches
theoretical flow profiles of Herschel-Bulkley fluids.
Burghelea investigated the solid-fluid transition of a

Carbopol gel under shear thanks to both flow ramps
and dynamic elastic moduli measurements. Lavrenteva
and Nir evidenced interactions between gravity driven
viscous drops in Carbopol gels. Experimental observa-
tions of capillary phenomena, occasionally combined
with slip, exhibited by a viscoplastic commercial hair
gel have been reported by Bertola. Carbopol gels were
also used as model suspending fluids for studying the
behavior of suspensions of non-colloidal particles in
yield stress fluids: Ovarlez showed in particular that
their nonlinear properties (yield stress, consistency)
can be predicted once their linear properties (elastic
modulus) are known; Ghemmour studied the particles
trajectories, and thus the forces exerted onto them,
when these suspensions flow down an inclined plane.
In a workshop held in the homeland of the late
professor Tasos Papanastasiou, a number of presenta-
tions paid a deserved tribute to his memory, with the
use of his regularized model or its Herschel-Bulkley
variant in numerical simulations of viscoplastic flows,
such as fountain flow and calendering (Mitsoulis and
Alexandrou) and the viscoplastic displacement of
a Newtonian fluid in a capillary plane channel
(Thompson). Wielage-Burchard and Frigaard also con-
sidered the displacement flow of a viscoplastic fluid
and showed numerically that flow pulsation appears
to make the residual wall layers thicker. Tsamopoulos
presented simulations of the pressure-driven injection
of a viscoplastic material inside a pipe or between
parallel coaxial disks, predicting wall detachment of the
advancing front under certain conditions in agreement
with experiments. On the other hand, E. Muravleva
and L. Muravleva reported results obtained with the
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augmented Lagrangian method for unsteady flows of
ideal Bingham fluids in 1- and 2-D geometries, putting
emphasis on the evolution of rigid zones and the stop-
ping times in the case of cessation. The augmented
Lagrangian method was also adopted by Ionescu in
solving the shallow flow of a viscoplastic fluid on a
plane slope.

Other numerical simulations were communicated
by McElwaine (discrete element method simulations
of unsteady granular flows) and Vikhansky (lattice-
Boltzmann method to simulate two-phase viscoplastic
flows). Balmforth, Dubash, and Slim used a model
based on an asymptotic expansion in order to simulate
the extensional dynamics of viscoplastic filaments and
compared their results with experiments. Frigaard also
reported ongoing and recent work on viscoplastic lubri-
cation in a core-annular setting. Métivier presented lin-
ear stability results for the Rayleigh-Bénard Poiseuille
flow of a viscoplastic fluid with temperature-dependent
plastic viscosity.

A new constitutive equation addressing the elastic
behavior of viscoplastic fluids was proposed by
Naccache and De Souza Mendes. The latter author
also presented a new thixotropy model, which is
based on the assumption that structured fluids are
viscoelastic fluids, obeying a modified Burger’s model
with structuring-level-depending parameters. A gen-
eral model based on transient elasticity and its exten-
sion for viscoplastic fluids was derived by Pleiner.

Analytical results presented in the workshop in-
cluded asymptotic solutions of the flow of a Bingham
fluid between eccentric cylinders (Shelukhin), and so-
lutions describing natural and Marangoni convection in
a double layer of a Newtonian fluid and a viscoplas-
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tic one with a concentration-dependent yield stress
(Lavrenteva and Nir).

Supporting the application-oriented goals of the
workshop, Wilson showed how theory can be applied in
the case of paste engineering. He also reviewed studies
on freezing fouling of waxes in crude oils and presented
experimental results on model solutions of food fats.
Other applications of fluids with yield stress presented
in the workshop included hemodynamics with emphasis
on the effects of the various volume expanders on
blood rheology (Zupanci¢), and the rheological charac-
terization of self-compacting concrete from slump flow
experiments (Neophytou; Constantinou).

The workshop would not be possible without the
financial support of the Department of Mathemat-
ics and Statistics, and the Department of Mechani-
cal and Manufacturing Engineering of the University
of Cyprus, the Cyprus Tourism Organization, and the
Cyprus Department of Antiquities. We are also partic-
ularly grateful to Mrs. Athenoula Sophocleous (VPF-
2009 secretary) and Mr. Chrysostomos Eleftheriou
(VPF2009 web master and technical support), who con-
tributed to the success of the meeting.

The success of the first three meetings has encour-
aged their continuation with the same format. The
4th meeting will be held in Rio de Janeiro, Brazil,
November 6-10, 2011 (http://web.me.com/mnaccache/
VPF2011/Home.html).

This special issue includes peer-reviewed articles
that are representative of the themes and scientific
quality of VPF2009. We are grateful to the contributors
and reviewers for their diligent efforts. We also thank
the editors of Rheological Acta for agreeing to publish
the contributions in this special issue.
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