
Preface 

Computational techniques and methods are evolutionary field from macroscopic-level to nano-
level, using continuum and discrete mechanics. It is necessary for scientist and engineers to 
come together every two years in a relaxed environment to discuss new ideas and developments 
in the area of computational methods and applications, especially in the topic of fluid dynamics, 
heat and mass transfer in nonreactive and reactive processes. Also, it is good opportunity for 
new scientist and engineer to explore the art of computational methods. 

The main topics of the XI International Conference on Computational Heat, Mass and 
Momentum Transfer ICCHMT 2018 were the following: Advanced Numerical Methods, 
Aeronautical and Space Applications, Bio-Fluidics and Biomedical Engineering, Bio-Inspired 
Flow and Heat Transfer, Complex Chemical Reaction Modeling, Compressible Flows, 
Convection and Buoyancy-Driven Flows, Double Diffusive Convection, Fluid Flow and Heat 
Transfer in Biomedical Devices and Biotechnology, Fluid Machinery, Granular Flows, Heat 
and Mass Transfer in Manufacturing and Materials Processing, Heat and Mass Transfer in 
Nuclear Applications, Heat and Mass Transfer in Particle-Laden Flows, Heat Exchangers / Heat 
Pipe, Internal Flow and Heat Transfer, Micro / Nano Heat and Mass Transfer, Mixing Devices 
and Phenomena, Multi-Phase Flows, Optimization in Thermal Engineering, Reactive Flows 
and Combustion, Steam and Gas Turbines, Technology for Renewable Energy Sources, 
Thermal Flow Visualization, Thermal Fluid Machinery, Transport Phenomena in Porous 
Media, Waste Management and Waste Disposal, and Any Other Related Topics.  

In this Proceedings, selected papers covering the above topics, mainly related to heat, mass 
and momentum transfer, heat exchangers, fluid dynamics, nanofluids, renewable energy, and 
modeling of the energy and industrial processes are presented. Proceedings contains a total of 
116 papers. 

Tradition is that the engineers and scientists come together to share experiences every two 
years on the international conference. In 2018 the Institute of Thermal Power Engineering 
of the Cracow University of Technology fell the honour of organizing the conference in 
Cracow, Poland. We hope that this meeting was productive not only for the exchange of 
experiences, ideas and changes in methods and applications computational in the topics of fluid 
dynamics and heat and mass transfer, but also was a good opportunity for young engineers and 
scientists to learn about new trends in computational methods. 

We hope, that the readers of this Proceedings will find the presented papers useful and 
stimulating for their studies in the area on heat, mass and momentum transfer realized in various 
processes.  
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Opening address 

The 11th edition of the International Conference on Computational Heat, Mass and Momentum 
Transfer (ICCHMT 2018) took place on 21-24 May 2018 in Kraków (Poland). The conference 
was organized by the Institute of Thermal Power Engineering of the Cracow University of 
Technology in cooperation with the University of Calgary (Canada), the Sapienza University 
of Rome (Italy) and the Paris Saclay University LMT Cachan (France). 

The topics of the conference included issues related to numerical methods in solving Navier-
Stokes equations, numerical modelling of single- and multiphase flows, modelling of 
conjugated heat transfer problems in solids and liquids, and nanofluid heat transfer. The aim of 
the conference was to present the results of scientific research, exchange experiences, as well 
as to build a platform for cooperation between the scientific community and industry. 

Representatives of the world's leading scientific institutions involved in computer modelling 
of heat and mass transfer processes were invited to participate in the conference. These issues 
find a practical application in the design and modelling of heat exchangers, both micro-scale 
and industrial energy systems, air conditioning and refrigeration systems, as well as many 
others.  

The venue of the conference was the Galaxy hotel at Gęsia Street in Cracow, Poland. During 
the plenary sessions, world-renowned specialists in the field of numerical modelling of heat and 
mass transfer processes delivered their lectures. A total of 24 thematic sessions and 3 poster 
sessions were held. 

The chairpersons of the ICCHMT2018 were: Prof. Jan Taler (Cracow University of 
Technology), Prof. Wen-Quan Tao (Xi'an Jiaotong University, China), Prof. Abdulmajeed 
Mohamad (University of Calgary, Canada) and Prof. Ali Cemal Benim (Duesseldorf University 
of Applied Sciences, Germany). 

ICCHMT 2018 was held under the honorary patronage of: 
- Ministry of Energy (Poland), 
- President of the City of Kraków Jacek Majchrowski, 
- Committee on Thermodynamics and Combustion of the Polish Academy of Sciences. 
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