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The Thermal Engineering, Energy and
Atmosphere Group (ITEA), led by Dr. Antonio
Lecuona Neumann and Dr. Pedro A. Rodriguez
Aumente, is formed by a group of 8 technology-

oriented experts with extensive experience in

scientific disciplines, innovation, development

and engineering studies. The members of the
group combine diverse knowledge and
experience, sharing a common denominator:
offering effective services in a broad
technological spectrum. It also has expert
collaborators in fundamental analytical and
numerical techniques, which provides the group

with an internationally verified solidity.
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*RESEARCH LINESe

- Cooling and air conditioning, especially
with systems having a low environmen-
tal impact and high energy efficiency.
Innovative absorption systems with elec-
tric integration. Energy recovery, residual

heat recovery and heat pumps.

- Solar thermal energy of low and medium
temperature for DHW, heating and coo-
ling. Simulation of renewable energy

systems.

- Use of biomass gasified in microturbines

by ultra-low pollution LPP combustion.

- Auditing, diagnosis and energy optimi-
zation studies of buildings and systems,
particularly embedded electronics and in

underground enclosures. Thermal control.

- Environmental acoustics and aeroacous-

tics. Detection of sources and minimiza-

tion of the sound emission.

- Jet dynamics and two-phase heat and

mass transfer. IR emission of hot jets and

microturbojets. Hypermixing.

- Advanced laser instrumentation for the

measurement of sprays, large drops, flows
with local and global velocimetry and
combustion: PDA, LDV, stereo-PIV, high-
speed video.

- Computerized bench test of heat exchan-

gers, refrigerating machines, piston
motors, turbomachines and micro jet engi-
nes.

- Computer simulation of flows of indus-

trial and environmental interest.

¢OUTSTANDING COLLABORATIONS
AND R&D&I PROJECTSe

The ITEA group has more than 30 years of
experience in external collaborations in con-
sultancy and R&D. Its main partners and
clients include institutions and companies
from various industrial sectors. Aerospace
sector: EADS (CASA), INTA, SENER, ITP,
ONERA, AIRBUS, ESA, DLR, NLR, CIRA,
QINETIC; Environmental sector: La Ley, Uni-
versity of Rome, La Sapienza; Electric sector:
Unién FENOSA, Endesa, Energylab; Energy
sector: IDAE, CIEMAT, BESEL, APINA; capi-
tal equipment: MERAK, CARSBAD; Naval
sector: SENER, INSEAN; Defense: CIDA.

Experimental studies of Jets
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Some of the most relevant R&D&I projects
of the group are:

- Integrated Solar Cold Advanced Absorp-
tion with Electricity integration.
Funding Entity: Ministry of Science and Innova-
tion. Date: 2010-2012.

- ABSYS.
Funding Entity: Universidad Carlos III de Madrid.
Date: 2009-2010.

- Advanced Lithium Nitrate-Ammonia
Absorption Machines (AVANSOR)
Funding Entity: Universidad Carlos III de Madrid.
Date: 2009-2011.

Heat Micro exchanger

- Innovative Techniques for Efficient Cold

Production with Solar Energy and Absorp-
tion Machines.

Funding Entity: Community of Madrid, Universi-
dad Carlos III de Madrid. Date: 2007-2008.

- TERMOPIV. Combustion and Heat Trans-

fer Analyzed with Advanced PIV.
Funding Entity: Ministry of Education and Scien-
ce. Date: 2006-2010.

- Application to the Solution of Lithium

Nitrate-Ammonia.
Funding Entity: Ministry of Education and Scien-
ce. Date: 2005-2008.

- CoJeN: Computation of Coaxial Jet Noise.

Funding Entity: European Commission. Date:
2004-2007.

- PivNet 2 - A European collaboration on

development, quality assessment, and
standardization of Particle Image Veloci-

metry for industrial applications.
Funding Entity: European Commission. Date:
2002-2007.
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¢INNOVATIVE TECHNOLOGICAL
SOLUTIONS e

Particle Image Velocimeter of high spatial
resolution and time reconstruction: LFC PIV
and DYNAMIC PIV.

Absorption chillers driven by low tempe-

ratura waste heat and solar thermal power

with integration with grid electricity.

Absorption machine: Test bench of components for
ammonia
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oSCIENTIFIC-TECHNICAL
SERVICESe

The ITEA group places at the disposal of the

companies:

- Human and technical resources which are
able to provide real and practical solutions
to problems of multi-sector industrial inte-
rest.

- Capacity to act as a group, like an envi-
ronmental and technological advisory,
consultancy and R&D office, in the atmos-
pheric field.

- Prototype development.

- Design engineering projects.

- Customized specialized training.

¢TECHNOLOGICAL EQUIPMENTe

- Supply of seeded, compressed air, up to 10
bar and 800 K and 500 g/s.

- Testing of engines of up to 200 kW with
the capacity to evaluate the indicated cycle

and energy balance.

- Combustion chamber of up to 200 kW with
propane.

- Field of flat and flat vacuum solar collec-
tors of 50 m?, with the support of a con-
densing boiler, computerized and feeding
a 35 kW YAZAKI absorption machine and
Climatewell of 10 kW. Heat and cold sto-
rage systems.

- Absorption machine with a 17 kW ROBUR
boiler.
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- 4 m? cryogenic chamber.

- Stereoscopic particle image velocimetry

system with a high spatial (LFCPIV) and
temporal (Dynamic PIV) resolution.

- Laser Doppler interferometer with phase

information (PDA).

- High-speed image analysis in digital video.

- Reverberating chamber for the measure-

ment of sound power, insulation, absorp-
tion coefficient and reverberation time.

Sonometry and spectral analysis.

- Equipment for measuring polluting com-

bustion gases.

- Numerical simulation with commercial

and in-house developed codes.
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- Weather station oriented to solar energy. - Temperature and pressure calibrators.
Stagnation probes.
- Argon-ion, Neodymium-Yag and Helium-
neon lasers - Temperature and humidity-controlled cli-

matic chamber.

PDA: Laser Dopler Anemometry




Technology Transfer Office
+34 916244023/4011 - +34916244097

comercializacion@pcf.uc3m.es

www.uc3m.es

ITEA

Contact information

Antonio Lecuona Neumann
Pedro A. Rodriguez Aumente

lecuona@ing.uc3m.es
aument@ing.uc3m.es

http://www.uc3m.es/portal/page/portal/research/research_groups/itea

Universidad
Carlos III de Madrid

www.uc3m.es





<<
  /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
  /CreateJDFFile false
  /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

  /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 /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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




