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The Fluid Mechanics Group (GMF), headed by
Dr. Antonio Luis Sánchez Pérez, is formed by a
multidisciplinary team of 19 researches made up
of aeronautical engineers, chemical engineers,
industrial engineers and physicists.

The GMF, as expert in the use of analytical,
numerical and experimental techniques, offers
solutions for solving challenging
thermofluidynamical problems of interest for both
the industrial and academic worlds.

All the members of the group have spent long periods
of time in internationally renowned research
institutions, such as the University of California, San
Diego (USA), the University of California, Berkeley
(USA), Yale University (USA), the University of East
Anglia (UK), the University of Twente (Netherlands),
Technische Universiteit Eindhoven (Netherlands) or the
Von Karman Institute for Fluid Dynamics (Belgium).

Such a distinguished international background
provides the group with a great heterogeneity and
allows the GMF to uncover innovative solutions to
problems within a wide range of applications.Single fuel cell membrane assembly to be tested on the GMF's Test System.
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•LINES OF RESEARCH•

· Combustion

· Multiphase Flows

· Microfluidics

· Biofluid Dynamics

· Fuel Cells

· Heat and Mass Transfer

· Computational Fluid Mechanics

· Detonations and Supersonic Flows

· Low Density Jet Hydrodynamic Stability

· Steady Streaming in Turbulent Flows

· Dynamics and Stability of Liquid Jets Sub-

jected to the Influence of Gravity

•RESEARCH PROJECTS•

The group works in collaborations with

aeronautical companies, temperature con-

trol system providers and engineering com-

panies. Its recent collaborators and clients

include REPSOL, EADS and Acciona Wind-

power S.A.

Some of the active research projects and

funding institutions of the Fluid Mechan-

ics Group are enumerated below:

· “Fundamental Ultra-compact Rotary

Engine Combustion Analysis”
Funding Entity:

Spanish Ministry of Economy and Competitiveness

Date: 2013-2016

· “Experimental Characterization of Fuel Jet

Atomization”
Funding entity: REPSOL S.L.

Date: 2012-2013

· “Sustainable Combustion Research”
Funding Entity:

Spanish Ministry of Science and Innovation

Date: 2010-2015

· “Mechanisms for Generating Micrometric

Droplets and Bubbles with Industrial Process,

Pharmacology and Medicinal Applications”
Funding Entity:

Spanish Ministry of Science and Innovation

Date: 2011-2014

· “Multiphase Modeling of Relevant Ther-

mal-fluid Problems in Energy Generation

and Exchange Systems with Industrial

Application”
Funding entity:

Spanish Ministry of Science and Innovation

Date: 2011-2014

· “Development of Predictive tools for Hydro-

gen Combustion in Gas Turbines”
Funding entity: Regional Government of Madrid

(Comunidad de Madrid)

Date: 2010-2013

Velocity field formed by the
asymmetric vibration of a sphere
in a liquid. Due to the small-
amplitude cylinder oscillation,
the fluid is ejected from the sphere
surface giving rise to the
characteristic steady-streaming
velocity field observed in the image.



F L U I D  M E C H A N I C S  G R O U P  ( G M F )

· 4 ·

R E S E A R C H  G R O U P S UC3M

•SCIENTIFIC-TECHNICAL SERVICES•

The GMF offers a portfolio of technical,

consultation and training services capa-

ble of solving the most challenging prob-

lems in the industrial sector with innova-

tive solutions.

Among these services, it is worth high-

lighting:

· The extensive numerical computation of

real-world phenomena, such as droplet

combustion, dynamic of tornadoes or liq-

uid atomization. Such activity has been

extended to both the industrial and aca-

demic worlds, as proved by our collabo-

rations with engineering firms and by the

GMF publications in the best scientific jour-

nals (Journal of Fluid Mechanics, Physics

of Fluids, Combustion and Flame, Jour-

nal of Power Sources...)

· The experimental characterization of

industrial processes. As an example, we

mention here the fuel-jet, droplet char-

acterization performed for the company

REPSOL SL.

· The theoretical analysis of relevant indus-

trial problems, covering aspects as diverse

as the description of combustion reac-

tions, mathematical modeling of hydro-

gen / ethanol / methanol / alcohol fuel

cells, jet stability, microfluidics and bio-

logical flows.

· The training of technical and scientific per-

sonnel by means of high-level training

programmes, such as:

- “Advanced CFD and Turbulent Mod-

eling Course”. This course was recent-

ly given for the members of the design

team of Acciona Windpower S.A.

Specifically, this 24-hour theoretical-

practical course focuses on the gen-

eral theory of Computational Fluid

Mechanics with a special emphasis on

turbulence models and their practi-

cal implementation using ANSYS

FLUENT.

A snapshot of the three-dimensional structure of a
breaking wave started from the corner of a plate
inside the hydrodynamics tunnel.
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- “Systems Integrations for the Aero-

space Industry”. A Masters program

sponsored by the company EADS

España and the subcontractors of the

parent company. This international

program is especially designed for stu-

dents and professionals having inter-

est in aeronautics system integration.

This master was offered for first time

4 years ago and, since then, more than

300 students have participated in it,

showing a great degree of satisfaction

after ompleting the 90 credits that form

the master.

•TECHNOLOGICAL EQUIPMENT•

The GMF has a numerical and experimen-

tal laboratory equipped with the most inno-

vative equipment necessary for successful-

ly tackling any problem involving fluid

dynamics. In addition to the general equip-

ment and premises of the UC3M, the GMF

owns the following equipment:

1. Numerical calculation laboratory:

· Computational cluster with 192 2.27 GHz

Intel Xeon cores distributed over 21 nodes,

with 600 GB of RAM and a 12 TB Raid

system.

· Massive data storage systems.

2. Aerodynamics and hydrodynamics meas-

urement laboratory

· Subsonic wind tunnel.

· Horizontal hydrodynamics channel with

a 2.5 m3 capacity. The test section is 0.7 m

in length with a 0.25 m x 0.25 m square

section.

· 60 x 60 x 100 cm vertical hydrodyna-

mics channel with a variable diameter

injection cylinder.

· Two-component laser Doppler DANTEC

anemometry system.

· AA hot-wire anemometry system.

· High-speed camera with a maximum

frame capture speed of 1000 frames per

second.

Acoustic energy flux emitted by an oscillating planar
shock wave. The sonic flux intensity generally increases
with the shock Mach number. This fact is especially
remarkable in certain directions along which the acoustic
energy is considerably stronger.
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· 5 W Argon-Ion laser for illuminating

hollow graphene particles for measu-

ring velocity using the PIV technique.

· NAC Memrecam HX-3 camera with

5 Mega Pixel resolution at up to 2,000 fps,

Full HD resolution at up to 4,670 fps,

1 Mega Pixel resolution at up to 9,220 fps,

and a high speed mode with up to

1300000 fps.

· Microscopic optic for micrometric flow

visualization.

· Dual Pulsed laser PIV system with a

2 Mpixels PowerCamera 2MP.

3. Stability laboratory

· RedLake MotionPro X High-speed came-

ras which can capture up to 128000 ima-

ges per second according to the window

size.

· MALVERN droplet particle size analyzer.

· Active and passive vibration isolation

test tables.

· Harvard apparatus PhdUltra syringe

pump for flow rate control.

· Tensiometer for measuring surface ten-

sion with digital and automatic reading.

4. Fuel cell laboratory

· PEM (polymer exchange membrane) /

DAFC (direct alcohol / methanol / etha-

nol fuel cell) fuel cell.

· Peristaltic liquid fuel feeding pump.

· Three-coil, bipolar plate.

· Light gases distribution and feeding

systems.

Numerically obtained
temperature field for a
methane/air jet diffusion
flame. The figure includes
the stoichiometric surface
where the chemical
reaction (red line) takes
place and the iso-
vorticity surfaces (gray
lines) responsible for the
flame pich-off.

Sequence of images depicting the formation of PDMS
silicone oil droplets taken with GMF’s high-speed
camera.
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HEAD RESEARCHER
Antonio Luis Sánchez Pérez

E-MAIL
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WEB
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Science Park Universidad Carlos III de Madrid
Technology Transfer Office
Tel +34 916244023/4011 · Fax +34916244097

E-mail comercializacion@pcf.uc3m.es 

Web www.uc3m.es 

GMF

IMAGE OF COVER: Flow
David Taborda



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


