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Welcome to Cádiz!

Dear colleague,

It is our great pleasure to welcome you to the first edition of the Spanish Fluid Mechanics
Conference. We hope that this conference will be the first in a series of biannual con-
ferences aimed at bringing together the Spanish Fluid Mechanics community, along
with their international collaborators. The conference series is inspired by similar ones
in other countries; we hope that the conferences will foster scientific exchanges and
collaborations amongmembers of the Spanish and international Fluid Mechanics com-
munities.

The strong support that this first edition has received from the community is really
encouraging and foretells a bright future for the project. Indeed, this first conference
will have nearly 200 participants from very different fields of Fluid Mechanics, such as
turbulence, reactive flows, aerodynamics, biomedical flows, andmultiphase flows. In
total, the conference will feature around 150 talks, 40 posters and 4 invited talks. We are
very grateful to the conference participants and to the invited speakers Antonio Crespo,
César Dopazo, Javier Jiménez and Amable Liñán for their participation and support.

This conference would not have been possible without the generous financial support
from our sponsors: Consejo Social de la Universidad de Cádiz, Instituto de Investigación
“GregorioMillán Barbany” (fromUniversidad Carlos III deMadrid), Micro Electrochemical
Technologies, S.L. (B5tec), Repsol Technology Lab and the Universities of Cádiz and
Carlos III de Madrid; these two universities have effected their support through their
respective Plan Propio de Investigación.

We hope you have a productive conference and a wonderful time in Cádiz!

The Organizing Committee

Óscar Flores (UC3M) Miguel Fosas de Pando (UCA)

Norberto Fueyo (UNIZAR) Antonio J. Gámez (UCA)

J. Hermenegildo García-Ortiz (UCA) Manuel García-Villalba (UC3M)

José Manuel Gordillo (US) Francisco Huera-Huarte (URV)

Soledad Le Clainche (UPM) Ignacio G. Loscertales (UMA)

Álvaro Marín (UTwente) Elena Martín (UVigo)

Carlos Martínez-Bazán (UGR) Javier Rodríguez (UC3M)

Joan Rosell-Llompart (URV) Antonio Sánchez (UCSD)
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Practical information

1st Spanish Fluid Mechanics Conference,
Universidad de Cádiz, June 19-22, 2022.

Contact details

LINK https://sfmc22.uca.es Envelope sfmc22@uca.es Twitter@spanish_fmc

City center map

Map-marker-alt

COCKTAIL

UTENSILS

Map-marker-altConference venue Edificio Constitución 1812, Paseo Carlos III, 3, 11003 Cádiz.

COCKTAILWelcome cocktail Parador de Cádiz, Av. Duque de Nájera, 9, 11002 Cádiz.

UTENSILS Gala dinner Baluarte de los Mártires. Av. Campo del Sur, s/n, 11002 Cádiz.

Wifi ucaAirPublica, password caminantenohaycamino.
Log-in credentials: username uCEC1812, password c937585.

ID-CARD Please bring your conference badge to the Welcome cocktail & Gala dinner.
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ProgramOverview

The conference program consists of an opening session on Sunday, 12 parallel
sessionsof oral presentations and3 invited lectures fromMonday toWednesday,
a poster exhibit and poster awards. The winners of the poster awards will be
announced during the Closing remarks on Wednesday at 14:45.

Coffee and lunch breaks will be served at the hall of the conference venue, a
Welcome cocktail will be offered at Parador de Cádiz and the Gala dinner will
take place at Baluarte de los Mártires.

Time slot Sunday Monday Tuesday Wednesday

08:45–09:30 Registration

09:30–10:30 Invited lectures

A. Crespo J. Jiménez C. Dopazo

10:30–11:15 Coffee break*

11:15–12:15 1st session 6th session 11th session

12:15–13:15 2nd session 7th session 12th session

13:15–14:45 Lunch break

14:45–15:45 3rd session 8th session Closing remarks

15:45–16:45 4th session 9th session

16:45–17:15 Coffee break*

17:15–18:15 5th session 10th session

18:15–19:00 Registration

19:00–20:30 Opening session

20:30–21:00

21:00– Welcome cocktail Gala dinner

* Poster contributors are requested to stand by their posters during the coffee
breaks on Monday and Tuesday as indicated in the poster sessions schedule.

AwardRemember to vote for your favourite poster by attaching the sticker provided
at the registration to the poster of your choice byWednesday at 13:15.

Fire The Spanish Section of The Combustion Institute will meet on Monday at
17:00 (Tomasa Palafox Room; see conference venuemap on the next page).
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Conference venuemap
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Scientific program

Program and Book of Abstracts
The latest versions of the program and the book of abstracts are available at the
conference website and can be accessed by scanning the following QR codes:

Program Book of abstracts

The digital copies feature hyperlinks that will help you navigate through the
scientific program and read the abstracts of oral presentations and posters.

These documents will be archived at https://rodin.uca.es.

Sunday 19:00–20:30 Opening session
19:00–19:30Welcome

19:30–20:30 Opening speech by Amable Liñán (UPM)

Amable Liñán (Noceda de Cabrera, León, Spain,
1934) is considered a world authority in the field of
reactive flows. Doctor in Aeronautical Engineering,
he has developed his career as a professor of Fluid
Mechanics at the School of Aeronautical Engineer-
ing at the Polytechnic University of Madrid. His work
has been essential in establishing a Spanish school
of basic research in Fluid Mechanics with wide in-
ternational projection. His scientific contributions
establish a bridge between basic research and tech-
nological applications that constitutes a model to
follow.

AWelcome cocktail will be served at Parador de Cádiz after the opening session.
Please remember to bring your conference badge.
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Monday 09:30–10:30 Invited lecture
Some fluidmechanics problems of interest tomodelwakes andwind farms

Invited speaker Antonio Crespo (UPM) Room Lequerica (A) & Aula 2 (D)

Chair Antonio L. Sánchez (UCSD)

Wind generated energy is increasing spectacularly during the last years, and is
mainly obtained fromwind farmswithmany largewind turbines. These turbines
generate wakes where there is a momentum deficit and an increased level of
turbulence, that may cause a reduction in power output and unsteady fatigue
loads on other machines located downstream. It is then necessary to place the
turbines adequately within a defined location to minimize these interference
effects. Tomodel the wake properly it is in general required to solve the fluid
mechanic equations, including an appropriate turbulence closure. This will
not in general be feasible at a reasonable numerical cost because of the great
number of turbines and possible arrangements. We will examine here some
alternatives.

Kinematic or Analytical models. These models in general utilize the flow equa-
tions in integral from, making different assumptions about the cross flow ve-
locity profile (gaussian, top hat, etc.) and on the downstream evolution of the
wake. Important issues are also how their effects are superimposed and how to
include information about turbulence characteristics. Some of these models
are combined with genetic algorithms to optimize the layout of wind farms.

Reduced order models. They are associated to coherent Turbulent Flow Struc-
tures that are extracted formdataobtained either numerically or experimentally.
We will examine those based on POD (proper orthogonal decomposition) or
DMD (Dynamic mode decomposition) modes. They can reconstruct the turbu-
lent flow field in amore simplifiedway and extend the results to other scenarios.
They are of interest to study dynamic flow characteristics like wakemeandering,
fatigue and transient loads, entrainment of large atmospheric energetic struc-
tures, turbine control methods, etc. Although not directly related to energy
production, they may provide additional information of interest for wind farm
optimization.

Adjoint method to optimize wind turbine lay out in a wind farm. A continuous
formulation of the method, based on a RANS closure, will be briefly presented.
Besides the flow equations, a system of adjoint equations has to be solved. The
method gives the gradient of the energy production of the whole wind farm
for small displacements of each wind turbine. Themerits of the method and
alternative applications will be commented.

6



Monday 11:15–18:15 Parallel sessions overview

Time slot Lequerica (A) Bolívar (B) Argüelles (C) Aula 2 (D)

11:15–12:15 Turbulence I Engineering Flows I Biological Flows I –

12:15–13:15 Turbulence II Engineering Flows II Biological Flows II –

14:45–15:45 Turbulence III Engineering Flows III Self-propelled matter and
collective behaviour

–

15:45–16:45 General Fluid
Mechanics

Suspensions Batteries and
Fuel cells

Aeroacoustics

17:15–18:15 Machine
Learning

Drops and Bubbles I Numerical methods Aerosols

Fire The Spanish Section of The Combustion Institute will meet at 17:00 (Tomasa Palafox Room).

Monday 10:30–11:30 and 16:45–17:45 Poster presentations

Award Design of PDMSmicroparticles to mimic RBCs
Alejandro Rubio González (UEx)

Award CFD and experimental studies of a commercial
centrifugal pump
Alexia Torres (UPNA)

Award CFD modelling of an unidirectional impulse tur-
bine for a twin OWC
Bruno Pereiras García (UniOvi)

Award Industrial wiping systems: Assessment of shear
stress caused by wall jets
Bruno Pereiras García (UniOvi)

Development of a blood particulate analogue fluid
with the human haematocrit
Emilio José Vega Rodríguez (UEx)

Award Data-driven tools to solve industrial problems
Eneko Lazpita Suinaga (UPM)

Award Clustering methods modal decomposition and
flow instabilities in synthetic jets
Eva Muñoz Salamanca (UPM)

Pinning-depinning mechanism of the contact line
of a liquid-air front on a patternedmicrochannel
Pamela Vázquez Vergara (UB)

Award On the fastest and thinnest self-similar jets pro-
duced by the implosion of cavities
Francisco José Blanco-Rodríguez (US)

The initial impact of drops cushioned by an air or
vapor layer: the dynamic Leidenfrost temperature
José Manuel Gordillo Arias de Saavedra (US)

Tip streaming of a surfactant-loaded drop in an ex-
tensional flow
José María Montanero (UEx)

Experimental and rheological study of compress-
ibility in flour and sugar with two different powder
rheometers
Juan Ignacio Córcoles Tendero (UCLM)

Award The Fluid Mechanics of splat painting
Diego Ávila García (UC3M)

Stability of confined selective withdrawal for pro-
ducing microemulsions via tip streaming
M. Guadalupe Cabezas (UEx)

Similarity on the hydrokinetic propeller turbines:
fromwind tunnel experiments to the prototype scale
Marianela Machuca Macías (UCA)

Award Machine learning to reconstruct data bases in
fluids dynamics
Paula Díaz Morales (UPM)

Award UAMMD: Complex fluids in the GPU era
Raúl Perez Pelaez (UAM)

The effect of the angle of the incoming flow in the
tandem buildings system
Renata Gnatowska (Częstochowa Univ. Technol.)

Award Reduced order models in complex flows
Adrián Corrochano Calcerrada (UPM)

Award Participants in the Poster Awards.
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Monday 11:15–18:15 Parallel sessions schedule
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Tuesday 09:30–10:30 Invited lecture
On chickens, eggs and turbulence

Invited speaker Javier Jiménez (UPM) Room Lequerica (A) & Aula 2 (D)

ChairManuel García-Villalba (UC3M)

The question of why things happen has traditionally attracted philosophers,
who tend to centre on ‘fundamental’ problems such as the reason why us,
or anything, are here. It remains largely unsettled. The ‘simpler’ question of
how things happen has mostly been the business of engineers and scientists,
and it is probable that the main reason why philosophical causality remains
unsolved is that philosophers do not know how their ‘fundamental’ systems
work. However, understanding causality would be useful to all of us, because
it would allow problems to be generalised and thus suggest new courses of
action. The more restricted world of fluid dynamics has the opposite problem:
we know how things happen (they follow the Navier-Stokes equations), but,
even if we are numerically or experimentally able to solve the equations, the
solutions are so complicated that it is difficult to decide why individual events
take place. Why did a severe tornado happen over Cádiz (in the XVII century)?
Was anybody responsible? Could something have been done about it? We
will examine how the intuitive idea of causality, developed for systems that
are only partially understood, such as chickens and eggs, can be extended to
deterministic dynamical systems and to turbulent fluid flow, whose evolution
we think we understand. We will argue that practical causality implies defining
‘coherent’ structures that isolate flow neighbourhoods (in some coordinate
space that has to be determined), but that the two are not identical. In a sense
that can be made precise, structures that are coherent are not causal, and
vice-versa. We will present examples of what are we learning about two- and
three-dimensional turbulent flows by applying these ideas, and discuss ways in
which the field can move forward, as well as some of the difficulties that can be
anticipated.
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Tuesday 11:15–18:15 Parallel sessions overview

Time slot Lequerica (A) Bolívar (B) Argüelles (C) Aula 2 (D)

11:15–12:15 Compressible Flows Turbulence IV Reactive Flows I –

12:15–13:15 Engineering Flows IV Engineering Flows V Reactive Flows II –

14:45–15:45 Drops and Bubbles II Turbulence V Reactive Flows III –

15:45–16:45 Numerical Methods
andMachine Learning

Electro- andmagneto-
hydrodynamics I

Reactive Flows IV Thin Films and
Coating Flows

17:15–18:15 Drops and Bubbles III Electro- andmagneto-
hydrodynamics II

Engineering
Flows VI

Fluid Structure
Interaction I

Tuesday 10:30–11:30 and 16:45–17:45 Poster presentations

Award Theory of turbulence augmentation across hyper-
sonic shock waves in air
Alberto Cuadra Lara (UC3M)

Lattice-Boltzmannmodeling of lifted hydrogen jet
flames: a new model for hazardous ignition pre-
diction
Alejandro Millán Merino (Aix Marseille Univ.)

AwardCapillary imbibitionona3D-printedmetallic rough
surface with grooves
Borja Cobo López (Madrid Space)

Award Synchronized measurements of wall and flow
fields in a turbulent boundary layer
Firoozeh Foroozan (UC3M)

A numerical method for articulated bodies in viscous
flows
Florencio Balboa Usabiaga (BCAM)

Award Quantum computing CFD simulations: myth
and reality
Giulio Malinverno (FIMAC S.p.A.)

Award Frommicroscopics to macroscopic hydrodynam-
ics of collective cell motion: Active Vertex Model
andCoarse-Graining of a two-dimensional cellmono-
layer
Gloria Irene Triguero Platero (Uni Heidelberg)

The fluid mechanics of light management in mi-
croalgae: metabolism motility and communica-
tion
Idan Tuval (IMEDEA)

On themotion of a liquid-metal drop inside a capil-
lary tube
Javier Otero Martínez (UC3M)

Modal stability analysis of a hypersonic flow over
a compression ramp
José Miguel Pérez (UPM)

Award Effect of large streamwise gradients on laminar-
turbulent transition - A new numerical approach -
Juan Alberto Franco (DLR)

AwardPinchingof a leaky-dielectric liquid filament sub-
jected to an axial electric field
Manuel Ángel Rubio Chaves (UEx)

Dynamics of a train of solid particles moving in a
channel parallel to a deformable liquid-liquid inter-
face
Mario Sánchez Sanz (UC3M)

Multiphase Transport Through theMembraneElec-
trode Assembly of Proton Exchange Fuel Cells
Pablo Ángel García-Salaberri (UC3M)

Hydrodynamics of quartz crystal microbalance ex-
periments using discrete molecules
Rafael Delgado Buscalioni (UAM)

Award A two-phase mixing layer between parallel gas
and liquid streams: Flow structures analysis and
deep learning
Santos Rodrigo Abadía Heredia (UPM)

Embedding of PID controllers into CFD simulations
of lifting surfaces
Sócrates Fernández

Award Effect of broadband acoustic excitation on the
separated boundary layer
Vasyl Sokolenko (Częstochowa Univ. Technol.)

AwardCFDSimulations of Biomass Dust Explosions: Com-
paring 20-L and 1-m3 Vessels.
Alain Islas Montero (UniOvi)

Award Participants in the Poster Awards.
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Tuesday 11:15–18:15 Parallel sessions schedule
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Wednesday 09:30–10:30 Invited lecture
Modellingmicro-mixing: A child’s guide to turbulent reacting flows

Invited speaker César Dopazo (UNIZAR) Room Lequerica (A) & Aula 2 (D)

Chair Carlos Martínez Bazán (UGR)

Themixing of inert and reactive scalars with constant molecular diffusivities,
convected by a statistically homogeneous turbulent flow of a constant density
fluid, is described. The scalar evolution from large structures to fine-scales in
turbulent shear flows is explained. Themicro-mixing problem is illustrated in
the context of the transported probability density function (TPDF) method.

Classical micro-mixing models for the single-point scalar PDF are presented.
The Linear Mean Square Estimation (LMSE) model, proposed fifty years ago,
expresses the conditional molecular diffusion as a linear function of scalar
fluctuations with a slope inversely proportional to a micro-mixing time, which
embodies the interplay between small-scale turbulence, molecular diffusion
and reaction. The LMSEmodel relaxes the scalar towards its mean value, but
the PDF maintains its initial shape. Moreover, the micro-mixing time is set
proportional to the ratio of the turbulent kinetic energy (TKE) and the TKE
dissipation rate. Additionally, differential diffusion among various species is not
accounted for. A Wiener process, added to the LMSE, can relax the initial PDF to
a Gaussian. The Modified Curl model and the Mapping closure address also the
initial PDF modification. The Euclidean Minimum Spanning Tree (EMST) model
allows mixing only between neighboring Monte Carlo particles. Current efforts
in micro-mixing model development aim at distinguishing characteristic times,
determined either by reaction or by turbulence.

A novel model is discussed for the joint scalar/scalar-gradient statistics. The
competition among small-scale turbulence, molecular diffusion and reaction
is explicitly reflected only in the scalar-gradient transport equation. The time
evolution of scalar and scalar-gradient magnitude of Monte Carlo particles
needs closures of the normal and tangential molecular diffusions and of the
flow normal strain rate. Discretization of the diffusive terms brings into play
the normal distance between two adjacent iso-scalar surfaces, which displays
a time-dependent statistical distribution. The temporal evolution of the mean
curvature of iso-scalar surfaces must be externally supplied. This model can be
extended to turbulent shear flows of variable density fluids.
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Wednesday 11:15–13:15 Parallel sessions overview

Time slot Lequerica (A) Bolívar (B) Argüelles (C) Aula 2 (D)

11:15–12:15 Fluid Structure
Interaction II

Control and Drag
Reduction I

– –

12:15–13:15 Fluid Structure
Interaction III

Control and Drag
Reduction II

Convection and
Gravity-driven Flows

–

Wednesday 14:45–15:45 Closing session
Themembers of the Poster Award jury will announce thewinner during the clos-
ing ceremony, whichwill endwith a brief speech from the organizing committee
and invited speakers.

Wednesday 11:15–13:15 Parallel sessions schedule
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Social program

Sunday 21:00 Welcome cocktail

After the opening session we will enjoy
a cocktail together at Parador de Cádiz.
COCKTAIL Av. Duque de Nájera, 9, 11002 Cádiz.
How to get there? 5 minute-walk from
the conference venue. Bus 2 and 7.

Monday 21:00 Gala dinner

Baluarte de los Mártires, built in 1676
and restored in 1990, makes up one of
the defensive complexes of the city of
Cadiz, a unique historical enclave open
to the Atlantic Ocean. Flanked on one
side by the Paseo Marítimo and on the
other by La Caleta Beach, it stands in
front of the Castle of San Sebastián and
its lighthouse. Hope you enjoy!

UTENSILS Av. Campo del Sur, s/n, 11002 Cádiz
Howtoget there? 15minute-walk from
the conference venue. Bus 2 and 7.
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Instructions

for Speakers
Speakers are requested to upload their presentation to the computer that is
available in the assigned conference room, preferably in PDF format, well in ad-
vance. Plugging laptops to the projector system is not recommended. Speaker
Ready Room - Room D (see Conference Map page) will be open in the mornings
(before lunch) for those speakers who wish to try their presentation.

The duration of the talk must be 12minutes, plus 2 minutes of questions and
1 additional minute to change to the next speaker. In each room there will be
a monitor showing the talk time, with the following color code: GREEN, first
10 minutes of the talk, YELLOW, last 2 minutes of the talk, RED, Question &
Answers time and BLACKwill indicate the additional minute to change speaker.

for poster presenters
Posters will be displayed at the Hall during the coffee breaks and presented by
their authors as indicated in the program. Poster presenting authors will find
there material to post their poster on the stands. We advise the authors to do
this at the beginning of the coffee break on Monday.

for the participants in the Poster AwardsAward
Participants in the Poster Awards must paste the sticker that will be provided
at registration on their poster. During their assigned session, the jury will visit
the poster and discuss about its content with the presenter. Their decision will
be based on the scientific content (rigor, relevance, etc.), poster presentation
(clarity, quality of plots and figures, design, etc.), oral presentation and dis-
cussion. The conference participants will also be able to vote for their favorite
poster by pasting their sticker on the poster of their choice. The winners will be
announced on Wednesday during the closing session (14.45).

for session chairs
Due to the number of participants and parallel sessions, speakers must finish
their presentation and question rounds on time. The chair is in charge of indi-
cating the speakers when to start, when to stop and when he/she canmove on
to the stage to connect the computer, etc. To help keep the time, every room
has a monitor with a color-coded timing system (see above). If you have any
question or incidence, please contact the organizing committee.
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