
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-62276-859-2 
ISSN: 1742-6588 

6th European Thermal Sciences 
Conference 
 
(Eurotherm 2012) 

Poitiers, France 
4-7 September 2012 

Volume 1 of 2 

Journal of Physics: Conference Series Volume 395 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2012) by the Institute of Physics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

BIO HEAT TRANSFER 
 
012001 Interstitial Microwave Hyperthermia Treatment Investigations.......................................................................... 1

N Siauve, C Lormel 
 

012002 Numerical Solutions for the Fluid Flow and the Heat Transfer of Viscoplastic-type Non-
newtonian Fluids.................................................................................................................................................................... 9

A Carmona, C D Pérez-Segarra, O Lehmkuhl, A Oliva 

 
COMBUSTION 
 
012003 Numerical Simulation of a Small-Scale Mild Combustor.................................................................................... 17

A Veríssimo, R Oliveira, P J Coelho, M Costa 
 

012004 Direct Numerical Simulations of High Speed Reactive Mixing Layers .............................................................. 25
P J M Ferrer, G Lehnasch, A Mura 

 

012005 Premixed CH4/O2-enriched Air Combustion: Identification of Thermal, Chemical and 
Aerodynamic Effects ........................................................................................................................................................... 33

J-M Most, S Dahikar, S Pal, A Claverie, D Denis, L Pillier, S De Persis 
 

012006 Unsteady Contribution of Water Vapor Condensation to Heat Losses at Flame-Wall 
Interaction ............................................................................................................................................................................ 41

B Boust, J Sotton, M Bellenoue 
 

012007 An Alternative Method to Optimise the SLW Grey Gases.................................................................................. 54
P Evrard, V Feldheim, P Lybaert 

 

012008 A Hybrid Small-world Network/Semi-physical Model for Predicting Wildfire Spread in 
Heterogeneous Landscapes ................................................................................................................................................. 61

Y Billaud, N Zekri, A Kaiss, M Drissi, Y Pizzo, Z Acem, A Collin, P-A Santoni, F Bosseur, P Boulet, B Porterie 
 

012009 Heat Transfer Components at the Surface of Burning Thick PMMA Slabs ..................................................... 69
P Mindykowski, Y Pizzo, L Rigollet, C Lallemand, A Kaiss, P Boulet, B Porterie 

 

012010 Fire Spread and Percolation in Polydisperse Compartment Structures ............................................................ 76
N Zekri, L Zekri, C Lallemand, Y Pizzo, A Kaiss, J-P Clerc, B Porterie 

 

012011 Numerical Simulations of Fire Spread in a Pinus Pinaster Needles Fuel Bed ................................................... 83
D Menage, K Chetehouna, W Mell 

 

012012 A New Model to Predict Multi-stage Pyrolysis of Flammable Materials in Standard Fire Tests .................... 91
A Snegirev, V Talalov, V Stepanov, J Harris 

 
CONDUCTION 
 
012013 Analysis of the Thermal Behavior of a LiFePO4 Battery Cell .......................................................................... 101

M-C Niculuta, C Veje 
 

012014 Thermal Properties of Composite Materials : Effective Conductivity Tensor and Edge Effects ................... 109
A Matine, N Boyard, P Cartraud, G Legrain, Y Jarny 

 

012015 Thermal Conductivity Calculation of Bio-aggregates Based Materials Using Finite and 
Discrete Element Methods ................................................................................................................................................ 117

F Pennec, A Alzina, N Tessier-Doyen, B Naitali, D S Smith 
 

012016 Thermoelectric Transport in V2O5 Thin Films................................................................................................... 125
Yu Chumakov, J R Santos, I Ferreira, K Termentzidis, A Pokropivny, S-Y Xiong, P Cortona, S Volz 

 

012017 Characterization of Physical Properties of Nanofluids for Heat Transfer Application .................................. 131
R Mondragón, C Segarra, J C Jarque, J E Julia, L Hernández, R Martínez-Cuenca 

 

012018 A3606LS – Improved-Lumped Formulations for Heat and Mass Transfer in Adsorbed Gas 
Storage ................................................................................................................................................................................ 139

L A Sphaier, D S Jurumenha 
 

012019 Parametric Low-order Models in Transient Heat Diffusion by MIM. Estimation of Thermal 
Conductivity in a 2D Slab ................................................................................................................................................. 147

M Girault, L Cordier, E Videcoq 
 



012020 Experimental Analysis of Heat Conduction in a High Diameter Ratio Annular Gap Filled with 
a Rarefied Gas.................................................................................................................................................................... 155

H Chalabi, L Saraceno, G Boccardi, G P Celata, M Lorenzini, G L Morini 
 

012021 The Sigmoidal Average – A Powerful Tool for Predicting the Thermal Conductivity of 
Composite Ceramics .......................................................................................................................................................... 164

W Pabst, E Gregorová 
 

012022 Porous Alumina and Zirconia Ceramics with Tailored Thermal Conductivity .............................................. 172
E Gregorová, W Pabst, Z Sofer, O Jankovský, J Matejícek 

 

012023 Thermal Analysis of a Transmission Line for Traveling Wave Tube TWT .................................................... 180
M Chbiki, N Laraqi, J-F Jarno, J Herrewyn, T Da S Botelho 

 
FORCED CONVECTION 
 
012024 A Test Bench for Validation of CFD Analysis for Air Flow in Thin Electronic Casing Model ...................... 189

T Hatakeyama, M Ishizuka, R Kibushi, S Nakagawa 
 

012025 Heat Transfer Characteristics of a Pair of Impinging Synthetic Jets: Effect of Orifice Spacing 
and Impingement Distance ............................................................................................................................................... 197

E Fanning, T Persoons, D B Murray 
 

012026 Large Eddy Simulations of a Turbulent Periodic Channel with Conjugate Heat Transfer at 
Low Prandtl Number ........................................................................................................................................................ 205

R Monod, G Brillant, A Toutant, F Bataille 
 

012027 Laminar Forced Convection Heat Transfer to a Single Layer of Ordered and Disordered 
Spheres ............................................................................................................................................................................... 213

D Ambesi, C R Kleijn 
 

012028 Experimental Study of Endwall Heat Transfer in a Linear Cascade ............................................................... 224
L Wang, B Sundén, V Chernoray, H Abrahamsson 

 

012029 Thermal Performance Characteristics of Integrated Cooling Solutions Consisting of Multiple 
Miniature Fans................................................................................................................................................................... 231

J Stafford, F Fortune, D Newport 
 

012030 Thermal Design of an Electric Motor Using Particle Swarm Optimization .................................................... 239
P-O Jandaud, S Harmand, M Fakes 

 

012031 Experimental Study of Full Coverage Film Cooling Optimization................................................................... 247
M-N Nguyen, M Fénot, G Lalizel, E Dorignac 

 

012032 Experimental Investigation on the Convective Heat Transfer Enhancement for Highly Viscous 
Fluids in Helical Coiled Corrugated Tubes ..................................................................................................................... 255

S Rainieri, F Bozzoli, L Cattani, G Pagliarini 
 

012033 a Lagrangian Formalism for Thermal Analysis of Laminar Convective Heat Transfer ................................ 263
M F M Speetjens 

 

012034 Wall Shear Rates and Stagnation Mass Transfer on a Plate in Axisymmetric and Cross 
Impinging Jets.................................................................................................................................................................... 271

A Meslem, M Kristiawan, I Nastase, V Sobolik 
 

012035 Experimental Flow Performance Evaluation of novel miniaturized Advanced Piezoelectric 
Dual Cooling Jet................................................................................................................................................................. 279

H P J De Bock, J L Jackson, B P Whalen, P Chamarthy 
 

012036 Screening Single Phase Laminar Convective Heat Transfer of Nanofluids in a Micro-tube.......................... 290
E B Haghighi, Z Anwar, I Lumbreras, S A Mirmohammadi, M Behi, R Khodabandeh, B Palm 

 

012037 Experimental Validation of the Transport Phenomena in T-shape Channel Flow ......................................... 301
M Jaszczur, R Nowak, J S Szmyd, M Branny, W Wodziak 

 

012038 Measurement and Modelling of Forced Convective Heat Transfer Coefficient and Pressure 
Drop of Al2O3- and SiO2-water Nanofluids ..................................................................................................................... 310

J E Julia, L Hernández, R Martínez-Cuenca, T Hibiki, R Mondragón, C Segarra, J C Jarque 
 

012039 Effect of Thermal Boundary Condition on Heat Dissipation due to Swirling Jet Impingement 
on a Heated Plate ............................................................................................................................................................... 318

K J Brown, G Byrne, T S O'Donovan, D B Murray 
 

012040 Low-Order Analysis of Conjugate Heat Transfer in Pulsating Flow with Fluctuating 
Temperature ...................................................................................................................................................................... 326

T Emmert, A Cárdenas, W Polifke 
 

012041 Numerical Simulation of Exhaust Gas Cooling in Channels with Periodic Elbows for 
Application in Compact Heat Recovery Systems ............................................................................................................ 334

S D Bari, J S Cotton, A J Robinson 
 



012042 First Average and Local Heat Transfer Measurements on a Forced Air-flow at Low Re-
numbers Through a Rectangular Channel with Ribbed Surfaces................................................................................. 342

D Fustinoni, P Gramazio, L P M Colombo, A Niro 
 

012043 Experimental Convective Heat Transfer Characterization of Pulsating Jet in Cross Flow: 
Influence of Strouhal Number Excitation on Film Cooling Effectiveness..................................................................... 350

G Lalizel, Q Sultan, M Fénot, E Dorignac 
 

012044 Numerical Prediction of Turbulent Heat Transfer at Low Prandtl Number .................................................. 358
L Bricteux, M Duponcheel, M Manconi, Y Bartosiewicz 

 

012045 Experimental and Numerical Analyses of Different Extended Surfaces .......................................................... 366
A Diani, S Mancin, C Zilio, L Rossetto 

 

012046 Time and Frequency Domain Investigation of the Heat Transfer to a Synthetic Air Jet ............................... 374
D I Rylatt, T S O'Donovan 

 
HEAT EXCHANGERS 
 
012047 Numerical Analysis of a Multi-Row Multi-Column Compact Heat Exchanger .............................................. 383

A Motamedi, A Pacheco-Vega, J R Pacheco 
 

012048 A Novel Approach to Model the Air-Side Heat Transfer in Microchannel Condensers................................. 392
S Martínez-Ballester, J-M Corberán, J Gonzálvez-Maciá 

 

012049 Numerical Study of a Magnesium Hydride Tank .............................................................................................. 400
B Delhomme, P De Rango, P Marty 

 

012050 Numerical Study of a Round Tube Heat Exchanger with Louvered Fins and Delta Winglets....................... 408
H Huisseune, C T'Joen, P De Jaeger, B Ameel, M De Paepe 

 

012051 Heat-Transfer Enhancement by Artificially Generated Streamwise Vorticity................................................ 416
A Ghanem, C Habchi, T Lemenand, D D Valle, H Peerhossaini 

 

012052 Unity Mach Number Axial Dispersion Model for Heat Exchanger Design...................................................... 424
C Na Ranong, W Roetzel 

 

012053 A Comparison between Passive Regenerative and Active Fluidized Bed Thermal Energy 
Storage Systems ................................................................................................................................................................. 433

M Haider, K Schwaiger, F Holzleithner, R Eisl 
 

012054 Numerical Optimization of Louvered Fin Heat Exchanger with Variable Louver Angles............................. 441
B Ameel, J Degroote, H Huisseune, P De Jaeger, J Vierendeels, M De Paepe 

 

012055 Theoretical and Experimental Investigation of a Moving Bed Heat Exchanger for Solar 
Central Receiver Power Plants ......................................................................................................................................... 449

T Baumann, S Zunft 
 

012056 Short-time Thermal Response Test Based on a 3-D Numerical Model ............................................................ 457
F Bozzoli, G Pagliarini, S Rainieri, L Schiavi 

 

012057 Influence of Wire-coil Inserts on the Thermo-hydraulic Performance of a Flat-plate Solar 
Collector ............................................................................................................................................................................. 464

R H Martín, A García, J Pérez-García 
 

012058 Buoyancy Driven Flow in Counter Flow Heat Exchangers ............................................................................... 472
C O Olsson 

 

012059 Optimization of Plate Fin Arrays with Laminar and Turbulent Forced Convection ..................................... 480
M Lindstedt, R Karvinen 

 

012060 A Numerical Procedure for Flow Distribution and Pressure Drops for U and Z Type 
Configurations Plate Heat Exchangers with Variable Coefficients ............................................................................... 488

R López, A Lecuona, R Ventas, C Vereda 
 

012061 Experimental Investigation on a Decentralized Air Handling Terminal: Procedure of Aeraulic 
and Thermal Performance Determination of the Entire Unit in Several Operating Conditions ................................ 498

S Gendebien, L Prieels, V Lemort 
 

012062 Investigations on an Oriented Cooling Design for Thermoelectric Cogenerations ......................................... 506
X F Zheng, C X Liu, Y Y Yan 

 

012063 Performance of the ALICE SPD Cooling System .............................................................................................. 514
A Francescon, G A Rinella, V Altini, M Battistin, S Berry, C Bianchin, C Bortolin, J B Direito, C Cavicchioli, C Di 
Giglio, M Janda, Y Lesenechal, V Manzari, S Martini, A Mastroserio, M Morel, R Santoro, C Terrevoli, R Turrisi, 
V Vacek 

 
 
 
 
 



MEASUREMENTS AND IDENTIFICATION 
 
012064 Modelling the Spectral Reflectances of Miscellaneous ITO Coatings by Using Only the Drude 
Theory................................................................................................................................................................................. 522

N Wolf, D Gerstenlauer, J Manara 
 

012065 Study of Coupled Heat and Water Transfer in Proton Exchange Membrane Fuel Cells by the 
Way of Internal Measurements ........................................................................................................................................ 530

A Thomas, G Maranzana, S Didierjean, J Dillet, O Lottin 
 

012066 Temperature, Pressure and Velocity measurements on the Ranque-Hilsch Vortex Tube.............................. 538
R Liew, J C H Zeegers, J G M Kuerten, W R Michalek 

 

012067 Coupled Temperature and Velocity Measurements in Turbulent Natural Convection Flows....................... 546
V A Ilie, D Saury, D Lemonnier, P Belleoud 

 

012068 Low Order Modelling and Closed-loop Thermal Control of a Ventilated Plate Subject to a 
Heat Source Disturbance................................................................................................................................................... 554

E Videcoq, M Girault, D Petit 
 

012069 Study of the Reversible Water Vapour Sorption Process of MgSO4.7H2O and MgCl2.6H2O 
Under the Conditions of Seasonal Solar Heat Storage ................................................................................................... 562

C J Ferchaud, H A Zondag, J B J Veldhuis, R De Boer 
 

012070 Inverse Convection in a Flat Mini-channel: Towards Estimation of Fluid Bulk Temperature 
Distribution with Infrared Thermography...................................................................................................................... 572

Y Rouizi, D Maillet, Y Jannot, I Perry 
 

012071 Thermal Analysis of Laser Megajoule Calorimeters ......................................................................................... 580
C Crespy, D Villate, M Todeschini, A Laville-Geay 

 

012072 Thermal Modelling of RLCYC 75: A 2kW Electrically Calibrated Laser Calorimeter 
Designed for Laser Megajoule Diagnostics Calibration ................................................................................................. 588

C Crespy, D Villate, M Todeschini, A Laville-Geay, M Soscia 
 

012073 Successive Identification of Surface Heat Flux and Thermophysical Properties of Plasma 
Facing Components Inside the JET Tokamak: Numerical Feasibility.......................................................................... 596

J Gaspar, F Rigollet, J-L Gardarein, C Le Niliot, Y Corre 
 

012074 Surface Temperature Measurement of Plasma Facing Components with Active Pyrometry ........................ 604
S Amiel, T Loarer, C Pocheau, H Roche, Mh Aumeunier, E Gauthier, C Le Niliot, F Rigollet 

 

012075 Study of the Influence of Fuel Load and Slope on a Fire Spreading Across a Bed of Pine 
Needles by Using Oxygen Consumption Calorimetry..................................................................................................... 612

V Tihay, F Morandini, P A Santoni, Y Perez-Ramirez, T Barboni 
 

012076 Thermal Study of a Non Adiabatic Differential Calorimeter Used for Nuclear Heating 
Measurements Inside an Experimental Channel of the Jules Horowitz Reactor ......................................................... 621

C Reynard-Carette, A Lyoussi, J Brun, M Muraglia, M Carette, A Janulyte, Y Zerega, J André, G Bignan, J-P 
Chauvin, D Fourmentel, C Gonnier, P Guimbal, J-Y Malo, J-F Villard 

 

012077 Prediction of the Ledge Thickness Inside a High-temperature Metallurgical Reactor Using a 
Virtual Sensor .................................................................................................................................................................... 630

M Lebreux, M Désilets, M Lacroix 
 

012078 Measurement of Thermal Conductivity of Liquids at High Temperature....................................................... 638
V Schick, B Remy, A Degiovanni, F Demeurie, J Meulemans, P Lombard 

 

012079 Measurement of the Thermal Diffusivity of a Silica Fiber Bundle Using a Laser and an IR 
Camera ............................................................................................................................................................................... 646

G L Vignoles, G Bresson, C Lorrette, A Ahmadi-Sénichault 
 

012080 Investigation of Heat Transfer in Mini Channels using Planar Laser Induced Fluorescence ........................ 653
M R Bøgild, J L Poulsen, E Z Rath, H Sørensen 

 

012081 Measurement of Thermal Conductivity of Granular Materials Over a Wide Range of 
Temperatures. Comparison with Theoretical Models .................................................................................................... 661

G Malherbe, J-F Henry, A El Bakali, C Bissieux, S Fohanno 
 

012082 Estimation of Thermo-physical and Transport Properties with Bayesian Inference Using 
Transient Liquid Crystal Thermography Experiments ................................................................................................. 669

B K Reddy, N Gnanasekaran, C Balaji 
 

012083 Evaluation of the Sensitivity and Response of IR Thermography from a Transparent Heater 
Under Liquid Jet Impingement ........................................................................................................................................ 677

H D Haustein, W Rohlfs, F Al-Sibai, R Kneer 
 

012084 Thin Film Heat Flux Sensors for Accurate Transient and Unidirectional Heat Transfer 
Analysis............................................................................................................................................................................... 685

B Azerou, B Garnier, J Lahmar 
 
 



MICRO SCALE HEAT TRANSFER 
 
012085 Pressure Drop and Heat Transfer Characteristics for Single-phase Developing Flow of Water 
in Rectangular Microchannels.......................................................................................................................................... 693

Mirmanto, D B R Kenning, J S Lewis, T G Karayiannis 
 

012086 Transport Phenomena in Solid Oxide Fuel Cell Electrodes Focusing on Heat Transfer Related 
to Chemical Reactions ....................................................................................................................................................... 706

M Navasa, M Andersson, J Yuan, B Sundén 
 

012087 Surface Phonon Polariton Mediated Thermal Conduction of a Micrometric Glass Waveguide ................... 716
L Tranchant, T Tokunaga, B Kim, N Takama, Y Chalopin, S Volz 

 

012088 Experimental Investigation of Microstructured Evaporators........................................................................... 724
W Wibel, S Westermann, S Maikowske, J J Brandner 

 
VOLUME 2 

 
012089 Thermal Conductivity Measurement of AIN Films by Fast Photothermal Method........................................ 732

K A Aissa, N Semmar, D De S Meneses, L Le Brizoual, M Gaillard, A Petit, P-Y Jouan, C Boulmer-Leborgne, M A 
Djouadi 

 

012090 Diabatic Flow Boiling in Circular Transparent Microchannels ....................................................................... 740
V Silvério, A L N Moreira 

 

012091 A Numerical Study on the Heat Transfer Generated by a Piezoelectric Transducer in a 
Microfluidic System........................................................................................................................................................... 748

S O Catarino, J M Miranda, S Lanceros-Mendez, G Minas 
 

012092 Minichannel Condensation in Downward, Upward and Horizontal Configuration ....................................... 756
D D Col, M Bortolato, S Bortolin, M Azzolin 

 

012093 Correlation between Flow Pattern and Refrigerant Flow Boiling Heat Transfer in 
Microchannel Heat Sinks .................................................................................................................................................. 764

V V Kuznetsov, I A Kozulin, A S Shamirzaev 
 

012094 Heat-transfer Enhancement in AC Electro-osmotic Micro-flows ..................................................................... 772
Z P Liu, M F M Speetjens, A J H Frijns, A A Van Steenhoven 

 
MIXED CONVECTION 
 
012095 A 3D Low Mach Number Model for High Performance Computations in Natural Or Mixed 
Convection Newtonian Liquid Flows ............................................................................................................................... 780

M Medale, A Haddad 
 

012096 Experimental Turbulent Mixed Convection Behind a Heated Cylinder .......................................................... 788
M Boirlaud, D Couton, F Plourde 

 

012097 Flows Produced by a Forced Plume in a Ventilated Enclosure......................................................................... 796
A Ngondiep, M Gonzalez, B Patte-Rouland, P Paranthoën 

 

012098 Numerical Investigation of the Opposing Mixed Convection in an Inclined Flat Channel Using 
Turbulence Transition Models ......................................................................................................................................... 804

P Poskas, R Poskas, A Gediminskas 
 

012099 Numerical Simulation of Incompressible Laminar Flow in a Three-dimensional Channel with 
a Cubical Open Cavity with a Bottom Wall Heated ....................................................................................................... 812

G Abdelmassih, A Vernet, J Pallares 
 

012100 Stereoscopic Digital Particle Image Velocimetry and Digital Particle Image Thermometry 
Analysis of the Mixed Convection Phenomena in the System Similar to the Czochralski Method of 
Single Crystal Production ................................................................................................................................................. 819

R Nowak, J S Szmyd 
 

012101 Experimental and Numerical Study on the Wavy Instability in a Rayleigh-bénard-poiseuille 
Flow: Non Linear Effects .................................................................................................................................................. 827

F Seychelles, S Mergui, X Nicolas 
 

012102 Reduced Order Modeling by Modal Identification Method and POD-galerkin Approach of the 
Heated Circular Cylinder Wake in Mixed Convection .................................................................................................. 835

L Cordier, M Girault, D Petit 
 

012103 Internal Convection in Thermoelectric Generator Models ............................................................................... 843
Y Apertet, H Ouerdane, C Goupil, Ph Lecaeur 

 



012104 Flow Patterns and Heat Transfer in Electro-thermo-convection...................................................................... 851
D Koulova, H Romat, Ph Traoré 

 
NANO SCALE HEAT TRANSFER 
 
012105 Calculation of the Specific Heat in Ultra-thin Free-standing Silicon Membranes .......................................... 859

E Chávez, J Cuffe, F Alzina, C M Sotomayor Torres 
 

012106 Calculation of Inter-plane Thermal Resistance of Few-layer Graphene from Equilibrium 
Molecular Dynamics Simulations ..................................................................................................................................... 866

Y Ni, Y Chalopin, S Volz 
 

012107 Thermal Conductivity and Kapitza Resistance of Diameter Modulated Sic Nanowires, A 
Molecular Dynamics Study ............................................................................................................................................... 872

K Termentzidis, T Barreteau, Y Ni, H Huedro, A-L Delaye, X Zianni, Y Chalopin, P Chantrenne, S Volz 
 

012108 Experimental Study of Heat Transfer in Micro Glass Tubes Mediated by Surface Phonon 
Polaritons............................................................................................................................................................................ 879

T Tokunaga, L Tranchant, N Takama, S Volz, B Kim 
 

012109 Thermal Conductivity Measurement of Suspended Si-n Membranes from 10 K to 275 K Using 
the 3ω-Völklein Method .................................................................................................................................................... 887

H Ftouni, C Blanc, A Sikora, J Richard, M Defoort, K Lulla, E Collin, O Bourgeois 
 

012110 Pressure Dependence of the Thermal Contact Resistance at the Si/He Interface............................................ 895
A Ramiere, J Amrit, S Volz 

 

012111 Molecular Dynamics Simulation of Heat Transfer Through a Water Layer Between Two 
Platinum Slabs ................................................................................................................................................................... 899

E Iype, E J Arlemark, S V Nedea, C C M Rindt, H A Zondag 
 

012112 Thermoelectric Conversion in Silicon Quantum-dots........................................................................................ 907
V Talbo, J Saint-Martin, Y Apertet, S Retailleau, P Dollfus 

 

012113 Towards Convective Heat Transfer Enhancement: Surface Modification, Characterization 
and Measurement Techniques .......................................................................................................................................... 915

T J Taha, D B Thakur, T H V Der Meer 
 

012114 Structure Impact on the Thermal and Electronic Properties of Bismuth Telluride by Ab-initio 
and Molecular Dynamics Calculations ............................................................................................................................ 924

K Termentzidis, A Pokropivny, M Woda, S-Y Xiong, Y Chumakov, P Cortona, S Volz 
 

012115 Kapitza Thermal Conductance at the Interface Between Lennard-jones Crystals Using Non-
equilibrium Molecular Dynamics Simulations ................................................................................................................ 930

S Merabia 
 

012116 Heat Transfer Enhancement in Nanofluids. A Numerical Approach............................................................... 938
P F Alvariño, J M S Jabardo, A Arce, M I L Galdo 

 

012117 Current Research and Future Applications of Nano- and Ionano-fluids ......................................................... 947
S M S Murshed, C A N De Castro, M J V Lourenço, M L M Lopes, F J V Santos 

 
NATURAL CONVECTION 
 
012118 Unsteady Radiative-convective Heat Transfer on a Radiating Surface ........................................................... 955

V Salomatov, E Puzyrev, V Salomatov 
 

012119 Experimental Investigations in an Air-filled Differentially-heated Cavity at Large Rayleigh 
Numbers ............................................................................................................................................................................. 963

P Belleoud, D Saury, P Joubert, D Lemonnier, F Djanna 
 

012120 Consistent Calculation of Heat Fluxes Through Solid Boundaries Applied to Natural 
Convection Problems......................................................................................................................................................... 971

T Cordaro, G Degrez 
 

012121 Application of Karhunen-Loève Expansions for the Dynamic Analysis of a Natural 
Convection Loop for Known Heat Flux ........................................................................................................................... 979

T Hummel, A Pacheco-Vega 
 

012122 Study on the Natural Air Cooling Design of Electronic Equipment Casings: Effects of the 
Height and Size of Outlet Vent on the Flow Resistances ................................................................................................ 989

M Ishizuka, T Hatakeyama, R Kibushi, M Inoue 
 

012123 Spectrally-consistent Regularization Modeling of Turbulent Natural Convection Flows .............................. 997
F X Trias, R Verstappen, A Gorobets, A Oliva 

 



012124 Analysis of the Influence of a Strong Magnetic Field Gradient on Convection Process of 
Paramagnetic Fluid in the Annulus Between Horizontal Concentric Cylinders ........................................................ 1005

W A Wrobel, E Fornalik-Wajs, J S Szmyd 
 

012125 An Analysis of Unsteady Thermal Convection of Paramagnetic Fluid in Cubical Enclosure 
Under Strong Magnetic Field Gradient ......................................................................................................................... 1013

L Pyrda, S Kenjeres, E Fornalik-Wajs, J S Szmyd 
 

012126 Turbulent Free Convection Over a Horizontal Heated Plate in an Open Top Cavity .................................. 1021
A Vouros, Th Panidis 

 

012127 Heat Transfer Enhancement Induced by Electrically Generated Convection in a Plane Layer 
of Dielectric Liquid .......................................................................................................................................................... 1029

P Traoré, J Wu, A Perez, H Romat, D Koulova, C Louste 

 
PHASE CHANGE 
 
012128 Enhancement of Nucleate Boiling Heat Transfer by Micro-structured Chromium Nitride 
Surfaces ............................................................................................................................................................................ 1037

S Fischer, E M Slomski, P Stephan, M Oechsner 
 

012129 Dropwise Condensation Experiments with Humid Air at a Polymer Surface ............................................... 1045
P Götze, Ch Philipp, U Gross 

 

012130 Microstructure Devices for Efficient Evaporation of Liquids......................................................................... 1053
J J Brandner, S Maikowske 

 

012131 Jet Impingement Quenching: Effect of Coolant Accumulation ...................................................................... 1061
N Karwa, P Stephan 

 

012132 Design of Experiments Applied to Numerical Simulations: the Study Case of a PCM-Air Heat 
Exchanger for Temperature Maintenance in Rooms ................................................................................................... 1069

P Dolado, A Lazaro, J M Marin, B Zalba 
 

012133 Ice Formation Modelling Around the Coils of an Ice Storage Tank............................................................... 1077
J Biosca-Taronger, J Payá, A López-Navarro, J M Corberán 

 

012134 Thermal Management of Electronics Using Phase Change Material Based Pin Fin Heat Sinks ................. 1085
R Baby, C Balaji 

 

012135 Determination of the Enthalpy of Phase Change Materials by Inverse Method from 
Calorimetric Experiments. Applications to Pure Substances Or Binary Solutions ................................................... 1093

S Gibout, W Maréchal, E Franquet, J-P Bédécarrats, D Haillot, J-P Dumas 
 

012136 Experimental Study of Flow Boiling Heat Transfer in a Rectangular Minichannel by Using 
Various Enhanced Heating Surface ............................................................................................................................... 1101

M Piasecka 
 

012137 Pool Boiling on Surfaces with Mini-fins and Micro-cavities ........................................................................... 1109
R Pastuszko, M Piasecka 

 

012138 Heating Surface Thermal Stabilization for Pool Boiling on Porous Coverings ............................................. 1116
T M Wójcik, M E Poniewski 

 

012139 Experimental Investigation on Influence of Porous Material Properties on Drying Process by 
a Hot Air Jet..................................................................................................................................................................... 1124

P Di Marco, S Filippeschi 
 

012140 Effect of Substrate Thickness and Thermal Conductivity on an Evaporating Sessile Drop......................... 1132
M A Saada, S Chikh, L Tadrist 

 
POROUS MEDIA 
 
012141 An Experimental Study of Natural Convection in Open-cell Aluminum Foam ............................................ 1140

P De Jaeger, R Reynders, S De Schampheleire, C T' Joen, H Huisseune, B Amee, M De Paepe 
 

012142 Conjugate Modelling of Convective Drying Phenomena in Porous Building Materials ............................... 1148
M Van Belleghem, L De Backer, A Janssens, M De Paepe 

 

012143 Numerical Analysis of Forced Convection Heat Transfer around Spherical Particles Packed in 
Fluid Flow......................................................................................................................................................................... 1156

S Hirasawa, T Kawanami, T Kinoshita, T Watanabe, T Atarashi 
 

012144 Quenching of a Highly Superheated Porous Medium by Injection of Water ................................................ 1164
F Fichot, A Bachrata, G Repetto, J Fleurot, M Quintard 

 

012145 Quantification of Convective Heat Transfer Inside Tree Structures.............................................................. 1173
A Collin, A Lamorlette 

 



012146 Modelling heat and mass transfer in bread baking with mechanical deformation ....................................... 1181
V Nicolas, P Salagnac, P Glouannec, J-P Ploteau, V Jury, L Boillereaux 

 

012147 Modeling Hydrodynamic Properties of Open-cell Metal Foams..................................................................... 1189
P De Jaeger, S De Schampheleire, H Huisseune, B Ameel, C T'Joen, M De Paepe 

 

012148 An Assessment on Forced Convection in Metal Foams ................................................................................... 1197
S Mancin, L Rossetto 

 

012149 Transient Mixed Convection in a Channel with an Open Cavity Filled with Porous Media........................ 1205
B Buonomo, G Cresci, O Manca, P Mesolella, S Nardini 

 

012150 Numerical Investigation on Sensible Thermal Energy Storage with Porous Media for High 
Temperature Solar Systems ............................................................................................................................................ 1213

A Andreozzi, B Buonomo, O Manca, P Mesolella, S Tamburrino 

 
RADIATION 
 
012151 CFD Investigation of the Influence of Low Emissivity Coatings to Reduce Domestic Energy 
Consumption .................................................................................................................................................................... 1221

S Buckingham, C Goffaux, D Jacquet, L Geron 
 

012152 Newly Designed Apparatus for Measuring the Angular Dependent Surface Emittance in a 
Wide Wavelength Range and at Elevated Temperatures up to 1400°C...................................................................... 1231

M Rydzek, T Stark, M Arduini-Schuster, J Manara 
 

012153 Radiative Flux Emitted by a Burning PMMA Slab ......................................................................................... 1239
G Parent, Z Acem, A Collin, R Berfroi, P Boulet, Y Pizzo, P Mindykowski, A Kaiss, B Porterie 

 

012154 Enhanced Radiative Heat Transfer Between Nanostructured Gold Plates.................................................... 1247
R Guérout, J Lussange, F S S Rosa, J-P Hugonin, D A R Dalvit, J-J Greffet, A Lambrecht, S Reynaud 

 

012155 Study of Turbulent Natural Convection in a Tall Differentially Heated Cavity Filled with 
Either Non-participating, Participating Grey and Participating Semigrey Media .................................................... 1255

R Capdevila, O Lehmkuhl, G Colomer, C D Perez-Segarra 

 
THERMAL PROCESSES 
 
012156 Parametric Thermal Analysis of the Performance of a Thermoelectric Generator ...................................... 1263

G Casano, S Piva 
 

012157 Modelling of the Heating Process in a Thermal Screw .................................................................................... 1271
X Zhang, C T Veje, B Lassen, M Willatzen 

 

012158 Heat Exchangers and Thermal Energy Storage Concepts for the Off-gas Heat of Steelmaking 
Devices .............................................................................................................................................................................. 1279

T Steinparzer, M Haider, A Fleischanderl, A Hampel, G Enickl, F Zauner 
 

012159 Experimental and Numerical Analysis of Transport Phenomena in an Internal Indirect Fuel 
Reforming Type Solid Oxide Fuel Cells Using Ni/SDC As a Catalyst......................................................................... 1287

G Brus, S Kimijima, J S Szmyd 
 

012160 Advanced Thermodynamic (Exergetic) Analysis ............................................................................................. 1295
G Tsatsaronis, T Morosuk 

 

012161 Modeling of a Water Vapor Selective Membrane Unit to Increase the Energy Efficiency of 
Humidity Harvesting ....................................................................................................................................................... 1303

D Bergmair, S J Metz, H C De Lange, A A Van Steenhoven 
 

012162 Experimental Study on the 300W Class Planar Type Solid Oxide Fuel Cell Stack: 
Investigation for Appropriate Fuel Provision Control and the Transient Capability of the Cell 
Performance ..................................................................................................................................................................... 1311

Y Komatsu, G Brus, S Kimijima, J S Szmyd 
 

012163 Experimental Study of Temperature Gradient on Solid Dissolution Process Exposed to 
Transverse Rotating Magnetic Field .............................................................................................................................. 1319

R Rakoczy, M Kordas, S Masiuk 

 
TWO PHASE FLOWS 
 
012164 Influence of Surface Topography on Heat Transfer in Shear-Driven Liquid Films ..................................... 1327

M Budakli, T Gambaryan-Roisman, P Stephan 
 

012165 The Effect of Soluble Surfactants on Liquid Film Flow .................................................................................. 1336
A Georgantaki, M Vlachogiannis, V Bontozoglou 

 



012166 Numerical Investigation of Volume of Fluid and Level Set Interface Capturing Methods for 
Bubble Growth and Detachment .................................................................................................................................... 1344

A Albadawi, Y Delauré, D B Donoghue, A Robinson, D B Murray 
 

012167 Bouncing Bubble Dynamics and Associated Enhancement of Heat Transfer ............................................... 1352
D B Donoghue, Y M C Delauré, A Albadawi, A J Robinson, D B Murray 

 

012168 Two-phase Flow in the Minichannels of Proton Exchange Membrane Fuel Cells (PEMFC) 
Flow Field Plates .............................................................................................................................................................. 1360

V Coeuriot, S Didierjean, J Dillet, G Maranzana, O Lottin 
 

012169 Experimental and Theoretical Analysis of the Local Condensation Heat Transfer in a Plate 
Heat Exchanger................................................................................................................................................................ 1368

V Grabenstein, S Kabelac 
 

012170 Innovative Bi-fluid Atomizer Inner Flow Characterization and Outer Spray Diffusion 
Analysis............................................................................................................................................................................. 1378

D Elzo, C Mazin 
 

012171 Experimental Investigation of the Dynamic Thermohydraulic Behaviour of Vertical Tube 
Reboilers........................................................................................................................................................................... 1387

M Kessler, S Kabelac 
 

012172 Evaporating Bubble in a Heated Capillary: Effect of Passage on the Temperature Field of the 
External Wall ................................................................................................................................................................... 1395

J-F Bonnenfant, A M Benselama, V Ayel, Y Bertin 
 

012173 Heat Transfer and Flow in an Atomizing Mist Jet: a Combined Hot Film and Shadowgraph 
Imaging Approach ........................................................................................................................................................... 1403

O F P Lyons, C Quinn, T Persoons, D B Murray 
 

012174 Numerical Analysis of the Bubble Detachment Diameter in Nucleate Boiling .............................................. 1411
M I Lamas, J M Sáiz Jabardo, A Arce, P Fariñas 

 

012175 Enhancement of Pool Boiling Heat Transfer by Surface Micro-structuring ................................................. 1419
A S Moita, E Teodori, A L N Moreira 

 

012176 Influence of Internal Mixing Region on Spray Fluctuation in Twin-fluid Atomizer .................................... 1427
P Watanawanyoo, H Mochida, T Furukawa, M Nakamura, H Hirahara 

 

012177 Transient Thermohydraulic Modeling of Two-phase Fluid Systems ............................................................. 1434
N Blet, N Delalandre, V Ayel, Y Bertin, C Romestant, V Platel 

 

012178 Numerical Modeling of Simultaneous Heat and Moisture Transfer Under Complex Geometry 
for Refrigeration Purposes.............................................................................................................................................. 1442

X Hou, R Joaquim, L Oriol, O Carles, C D Perez-Segarra 
 

012179 Horizontal Air-Water Flow Analysis with Wire Mesh Sensor ........................................................................ 1450
M De Salve, G Monni, B Panella 

 

012180 Sliding Bubble Dynamics and the Effects on Surface Heat Transfer ............................................................. 1458
B Donnelly, A J Robinson, Y M C Delauré, D B Murray 

 

Author Index 




