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Preface
The book you are currently holding contains the Proceedings of the 5th IASME /
WSEAS International Conference on HEAT TRANSFER, THERMAL
ENGINEERING AND ENVIRONMENT (HTE'07) which was held in VVouliagmeni,
Athens, Greece, August 25-27, 2007.

Heat transfer, thermal engineering and environment are an integral part for the
modern mankind. The synchronous industrial and building sector are based on heat
transfer and thermal engineering, while environment determines the humanity life
style. Mathematical modeling, simulation, numerical methods, experimental
methodologies in heat and mass transfer, refrigeration, air-conditioning, trasport
phenomena, diffusion convection, conduction problems, internal combustion engines,
combustion steam generators, thermal installations, steam-turbines, steam-generators,
natural and forced convection, phase change, metal casting, welding, forging and
other processes, heat exchangers, bio-heat transfer problems, heat engineering and
electroscience, micro and nano scale heat transfer, turbulent heat transfer, heat
storage, electronic cooling, material properties, industrial applications, air pollution
problems, environmental problems, waste management, environmental protection,
management of living resources, mathematical models, management of rivers and
lakes, underwater ecology, renewable energy systems, energy technology transfer,
pollution, soil and agricultural issues, landscape design are some of the most
important branches of modern heat transfer, thermal engineering and environment.
Many papers from all these branches are published in this Volume.

The Plenary Speeches of BIO “07 were:

e Heat Exchangers and the Environment
by Prof. T Bott, The University of Birmingham, UK

e Couette-Poiseuille Flow of Non-Newtonian Fluids in Concentric Annuli
by Prof. Petr Filip, Institute of Hydrodynamics, Prague, Czech Republic.

e Mathematical Modelling: the Interplay among Mathematics and Application
Branches
by Prof. Andris Buikis, University of Latvia, Latvia.

e Energy Saving by Using Heat Pipes
by Prof. Gheorghe Bacanu, University Transilvania of Brasov, Romania.

e Characterization of Flows with Chemical Reactions in Energy Conversion
Processes
by Assc. Prof. T.-W. Lee, Arizona State University, AZ, USA.

We would like to thank all members of the organizing laboratories for their
contribution to the organization of the conference.



The contents of this Book are also published in the CD-ROM Proceedings of the
Conference. Both will be sent to the WSEAS collaborating indices after the
conference: www.worldses.org/indexes.

In addition, the papers of this book are permanently available to all the scientific
community via the WSEAS E-Library.

Expanded and enhanced versions of papers published in these conference proceedings
are also going to be considered for possible publication in one of the WSEAS journals
that participate in the major International Scientific Indices (Elsevier, Scopus, El,
Compendex, INSPEC, CSA .... see: www.worldses.org/indexes ) these papers must be
of high-quality (break-through work) and a new round of a very strict review will
follow. (No additional fee will be required for the publication of the extended version
in a journal).

We cordially thank all the people of WSEAS for their efforts to maintain the high
scientific level of conferences, proceedings and journals.

The Editors



5th IASME / WSEAS International Conference on
HEAT TRANSFER, THERMAL ENGINEERING and
ENVIRONMENT (HTE'07)
TABLE OF CONTENTS

Approximate Analytic Solutions for Mixed Convection Heat Transfer from a Shear-Flow Past a Rotating
Cylinder
Kenzu Abdella, Felicia Magpantay

Couette-Poiseuille Flow of Non-Newtonian Fluids in Concentric Annuli
Petr Filip

Approximate Solutions of Heat Conduction Problems in Multi-dimensional Cylinder Type Domain by
Conservative Averaging Method, Part 1
Margarita Buike, Andris Buikis

Approximate Solutions of Heat Conduction Problems in Multi-dimensional Cylinder Type Domain by
Conservative Averaging Method, Part 2
Andris Buikis, Margarita Buike

A Regenerative Multiple Flamelet Model for non-Premixed Combustion with non-Uniform EGR
Vasileios Hamosfakidis, Arkadiusz Kobiera, Dennis N. Assanis

On the Hydrodynamics of Finite Jets and the Geometry of Laminar Counterflow Premixed Flames
Siavash H. Sohrab

Integral Modeling and Simulation in Some Thermal Problems
Lechoslaw Hacia, Konrad Domke

Efficient Symmetric Boundary Condition for Galerkin Finite Volume Solution of 3D Temperature Field on
Tetrahedral Meshes
Saeed-Reza Sabbagh-Yazdi, Nikos E. Mastorakis

Hybrid-Electric Vehicles: Design and Application of ECSC - an Automotive Energy Savings Device
M. K. Warren, M. G. Rasul

Flow Distribution inside an Electrostatic Precipitator: Effects of Uniform and Variable Porosity of
Perforated Plate
S. M. E. Haque, M. G. Rasul, M. M. K. Khan, A. V. Deev, N. Subaschandar

Development of a Digital Data Base for Power System of Crete, for Displaying System's Data on
Geographical Maps, using GIS and Web Tools
J. Syllignakis, C. Adamakis, T. M. Papazoglou

Modelling and Simulation of the Effects of Passive Cooling Technologies on Energy Savings for Building
Systems in Subtropical Climate
Ashfaque Ahmed Chowdhury, M. G. Rasul, M. M. K. Khan

The Application of Multivariate Geostatistical Techniques for the Study of Natural Attenuation Processes of

Chlorinated Compounds
Annamaria Castrignano, Claudia Cherubini, Luca Dima, Concetta I. Giasi, Fausta Musci

Modelling and Simulation of Thermodynamic Processes of Vertical Shaft Kiln in Magnesia Plant Using CFD

Code Fluent
D. Saotayanan, M. G. Rasul

15

21

27

33

41

47

55

61

67

72

78

84



Optimization of Heat and Mass Transfer in Capillary Porous Media during Drying Process
A. Farjad, Sh. Rahrovan, A. K. Haghi

Heat Transfer and Fluid Flow through Microchannels — a Theoretical Approach
N. Amanifard, M. Boriji, A. K. Haghi

A Numerical Study on Thermal Drying of Moist Porous Solid
F. Zerafat Angiz, N. Amanifard, A. K. Haghi

Comparative Study of Forging Parameters on Microstructures and Properties between Aluminum Alloys
Al6063 and Al7075
S. Sopha, S. Nansaarng

A Hydrodynamic Model of a Contaminated Fractured Aquifer
Claudia Cherubini, Vincenzo Francani

Influence of Cryogenic Treatment on Microstructure and Hardness of Austempered Ductile Iron
Dawdi Myszka, Tomasz Borowski, Tomasz Babul

A Study of Influence of Parameters of Dissimilar Materials Joining on Friction Stir Welding Process by
Design of Experimental
S. Nansaarng, K. Chaivanich

Potential Danger of Chromium Tanned Wastes
Karel Kolomaznik, Milan Adamek, Michaela Uhlirova

Conception and Design of a Thermal Energy Storage System
R. Adinberg, M. Epstein

A New Scalar Reynolds Stress Model for Non-lIsothermal Wall Bounded Turbulent Flows
M. D. El Hayek

A Method for Evaluation of Critical Heat Flux Densities
Nikolai Kobasko

Practical Applications of Intensive Quenching Methods
Michael A. Aronov, Nikolai I. Kobasko, Joseph A. Powell

Study of In—line Tube Bundle Heat Transfer to Downward Foam Flow
J. Gylys, T. Zdankus, A. Ingilertas, S. Sinkunas, M. Babilas

Numerical Analysis of Density Wave Oscillations in the Horizontal Parallel Tube Paths of the Evaporator of
a Natural Circulation Heat Recovery Steam Generator
Heimo Walter

Solution of Some Problems of Thermodynamical Systems
Stasys Bockus

Submerged Arc Surfacing of Structural Steel using Metals Powder added to Flux
Petras Ambroza, Regita Bendikiene, Lina Kavaliauskiene

Analysis of Laminar-to-Turbulent Threshold with Water-gAl,O; and Ethylene glycol-gAl,O; Nanofluids in
Free Convection
C. V. Popa, S. Fohanno, G. Polidori, C. T. Nguyen

Experimental Study of Mixed Convection Laminar Flow of Water-Al,O3; Nanofluid in Horizontal Tube with
Uniform Wall Heat Flux
R. Ben Mansour, N. Galanis, C. T. Nguyen, C. Aouina

90

96

103

108

114

122

128

136

141

146

152

159

166

171

179

183

187

193



Applicability of Tri-generation Energy Production for Air-conditioning Systems in Czech Republic
J. Pospisil, J. Fiedler

Free Convection from an Elliptic Tube with its Major Axis Vertical and Placed in a Micropolar Fluid
F. M. Mahfouz

Hysteresis Phenomenon on Water-Based Nanofluid Viscosity
C. T. Nguyen, F. Desgranges, G. Roy, N. Galanis, T. Mare

Laser Induced Incandescence and Particle Size
Thomas Prevenslik

Modeling and Simulation of Thermal Air Circulation above an Urban-ized Area
A. F. Kurbatsky, L. I. Kurbatskaya

Flows in Duct for Axial Fan
Jaewon Kim, E. Y. Ahn

GIS Based Decision Support Tool for Remediation Technology Selection
Jovan Dudukovic, Mladen Stanojevic, Sanja Vranes

MZM -16 Oil Cooling Capacity Investigations Based on Solving Inverse Problem
Nikolai Kobasko, Volodymyr Dobryvechir

Optimization of the Finite Volume Method Source Code by using Polymorphism
Henning Zindler, Reinhard Leithner

Laminar Mixed Convection in the Entrance Region of Horizontal Quarter Circle Ducts
Yousef M. F. El. Hasadi

Trend of Standards for Hydrographic Survey
Sorin Dan Grigorescu, Costin Cepisca, Nicolae Jula

Pollutant Concentration Profiles in Vehicular Road Tunnels
K. L. Mak, W. T. Hung

Separation of Printed Circuit Board by Temperature Shock
Dagmar Janacova, Karel Kolomaznik, Vladimir Vasek, Jiri Krenek, Michaela Uhlirova

Heat Transfer in Athletic Shoes during the Running
M. Rebay, A. Arfaoui, A. Leopol, J. Perin, R. Taiar

Effect of Horizontal and non Horizontal Heat and Mass Gradients on Thermosolutal Convection in a
Partially Porous Cavity
Rahli Omar, Bouhadef Khedidja

A Survey on Control-Oriented Plasma Physics in Tokamak Reactors
Aitor J. Garrido, lzaskun Garrido, Oscar Barambones, Patxi Alkorta

New Temperature Dependent Thermal Conductivity Data of Water Based Nanofluids
Honorine Angue Mintsa, Gilles Roy, Cong Tam Nguyen

Initial and Critical Heat Flux Densities Evaluated on the Basis of CFD Modeling and Experiments during

Intensive Quenching
N. Kobasko, P. Krukovskyi, D. Yurchenko

Sliding Pressure Operation of Large Conventional Steam Power Units
George Darie, Horia Petcu, Gabriel Negreanu, Viorel Gherghina

198

204

210

216

220

226

231

237

242

248

255

262

267

271

277

283

289

294

298



Water as a Design Material in Nine Plans of Le Notre; A Topological Study of Relations Between Ensemble, 303
River and Settlement

Martin van den Toorn

Real Consumption and Numerical Methodologies in Energy Performance of Buildings 313
Lamberto Tronchin



Abdella, K.
Adamakis, C.
Adamek, M.
Adinberg, R.
Ahn, E. Y.
Alkorta, P.
Amanifard, N.
Ambroza, P.
Aouina, C.
Arfaoui, A.
Arkadiusz, K.
Aronov, M. A.
Assanis, D. N.
Babilas, M.
Babul, T.
Barambones, O.
Bendikiene, R.
Bockus, S.
Boriji, M.
Borowski, T.
Buike, M.
Buikis, A.

Castrignano, A. M.

Cepisca, C.
Chaivanich, K.
Cherubini, C.

Chowdhury, A. A.

Darie, G.
Deev, A. V.
Desgranges, F.
Dima, L.
Dobryvechir, V.
Domke, K.
Dudukovic, J.
El Hayek, M. D.
El-Hasadi, Y.
Epstein, M.
Farjad, A.
Fiedler, J.

67
136
141
226
283

96,
183
193
271

27
159

27
166
122
283
183
179

96
122

15,

15,

78
255
128

78,

72
298

61
210

78
237

41
231
146
248
141

90
198

103

21
21

114

Authors Index

HTE 2007
Filip, P. 9
Fohanno, S. 187
Francani, V. 114
Galanis, N. 193, 210
Garrido, A. J. 283
Garrido, I. 283
Gherghina, V. 298
Giasi, C. I. 78
Grigorescu, S. D. 255
Gylys, J. 166
Hacia, L. 41
Haghi, A. K. 90, 96,
Hamosfakidis, V. 27
Haque, S. M. E. 61
Hung, W. T. 262
Ingilertas, A. 166
Janacova, D. 267
Jula, N. 255
Kavaliauskiene, L. 183
Khan, M. M. K. 61, 72
Khedidja, B, 277
Kim, J. 226
Kobasko, N. I. 152, 159
Kobasko, N. I. 237, 294
Kolomaznik, K. 136, 267
Krenek, J. 267
Krukovskyi, P. 294
Kurbatskaya, L. 1. 220
Kurbatsky, A. F. 220
Leithner, R. 242
Leopol, A. 271
Magpantay, F. 1
Mahfouz, F. M. 204
Mak, K. L. 262
Mansour, R. B. 193
Mare, T. 210
Mastorakis, N. E. 47
Mintsa, H. A. 289
Musci, F. 78

103

Myszka, D.

Nansaarng, S.
Negreanu, G.
Nguyen, C. T.
Nguyen, C. T.

Papazoglou, T. M.

Perin, J.
Petcu, H.
Polidori, G.
Popa, C. V.
Pospisil, J.
Powell, J. A.
Prevenslik, T.
Rahli, O.
Rahrovan, S.
Rasul, M. G.
Rasul, M. G.
Rebay, M.
Roy, G.

Sabbagh-Yazdi, S.-R.

Saotayanan, D.
Sinkunas, S.
Sohrab, S. H.
Sopha, S.
Stanojevic, M.

Subaschandar, N.

Syllignakis, J.
Taiar, R.
Tronchin, L.
Uhlirova, M.

Van Den Toorn, M.

Vasek, V.
Vranes, S.
Walter, H.
Warren, M. K.
Yurchenko, Y.
Zdankus, T.
Zerafat, F. A.
Zindler, H.

122
108,
298
187,
210,
67
271
298
187
187
198
159
216
277
90
55,
72,
271
210,
47
84
166
33
108
231
61
67
271
313
136,
303
267
231
171
55
294
166
103
242

128

193
289

61
84

289

267



