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ACADEMIC 

 

Dr. Asinari received his B.S. and M.S. (cum laude) in Mechanical Engineering in 

2001 and his Ph.D. in Energetics in 2005. He is Associate Professor of 

Applied Physics (since January 2012) at the Energy Department (formerly 

Department of Energetics) of Politecnico di Torino, Italy. He is a member of the 

Faculty Board of the PhD in Energetics.  

 

He has the direct responsibility of a research group formed by a post-doc 

fellow, two PhD students and a graduated fellow (4 members), who form the 

Multi-scale Modeling LAB. 

 

 

RESEARCH 

 

He is author or co-author of 41 articles (24 as first/last author) 

in international journals with peer-review (2004-2011) and in total of more 

than 60 international publications, including 1 book chapter. He has more 

than 190 citations (fast growing) and H-index equal to 9. He provided 11 

invited talks (2 keynote lectures) in international conferences and 

seminars and 4 invited courses on mesoscopic numerical methods.  
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According to the annual internal assessments of Politecnico di Torino ("Action 

for supporting Young Faculty Members", editions 2007, 2008 and 2009), he 

was the best researcher in the Department of Energetics for scientific 

production and he is currently still first in the rankings. According to another 

internal assessment ("Action for Career Acceleration", 2008, only edition so 

far) he was among the top 30 researchers throughout the Politecnico (top 

10% of the researchers). 

 

He won the prestigious award for the best doctoral thesis ENI Award 

(http://www.eni.com/eni-award) and also the UIT Award of the Italian Union 

of Thermal Fluid Dynamics (www.uitonline.it)  for thesis "Multi-Scale Analysis 

of Heat and Mass Transfer in Mini/Micro Structures" (in English), where he 

discussed the theoretical background and consequent applications of heat 

transfer within mini/micro-devices. 

 

Research interests: 

 Primary fields: 

o Transport theory at different scales (macro, micro, nano) 

o Pseudo-kinetic / kinetic modeling of gasses (single species and 

mixtures) and complex fluids 

o Classical Molecular Dynamics 

o Irreversible and Equilibrium Thermodynamics 

o Numerical modelling including HPC 

 Other fields: 

o Heat and Mass Transfer 

o Compact Heat Exchangers 

o Mechanical Refrigeration (by natural fluids) 

 

His main research interest focuses on numerical modeling of heat transfer 

phenomena at different scales: atomistic scale (molecular dynamics by 

GROMACS), intermediate scale (mesoscopic modeling by LABORA, numerical 

code based on the Lattice Boltzmann Method which was developed entirely in-

house) and macroscopic scale (computational thermo-fluid dynamics by 

OPENFOAM).  

 

He developed from scratch a numerical parallel code for computational fluid 

dynamics, based on the new mesoscopic Lattice Boltzmann Method (LBM), for 

simulating the fluid flow through complex geometries. The code is called 

LABORA (LAttice BOltzmann for Raster Applications) and it can take 

advantage of large computational facilities by means of the open-source library 

MPICH. The code is currently used at Virginia Tech (www.tcf.vt.edu) to 

optimize the fluid flow in porous media involved in the next-generation fuel 
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cells and at Old Dominion University (occs.odu.edu/research/hpc) to 

investigate the decay of homogeneous isotropic turbulence in reactive 

mixtures. 

 

RESEARCH PROJECTS (AS PRINCIPAL INVESTIGATOR) 

 

*** European Research Projects 

- THERMONANO, Low-Temperature Heat Exchangers Based on Thermally-

Conductive Polymer Nanocomposites (2009-2012), website: 

http://www.thermonano.org/ 

  

The THERMONANO project aims at developing nanofilled-polymer-based 

heat exchangers enabling: i) effective heat conductivity due to the 

percolation network of carbon or metal fillers; ii) cost reduction compared to 

metal materials (stainless steel, Cu-alloys,…); iii) design flexibility for an 

intensive volume exploitation; iv) superior corrosion resistance; v) promotion 

of the highly effective drop condensation with hydrophobic polymers. 

 

*** FIRB "Futuro in Ricerca" 

- THERMALSKIN, Revolutionary surface coatings by carbon nanotubes for high 

heat transfer efficiency (2012-2014) 

 

“Futuro in Ricerca” is a funding initiative sponsored by the Italian Ministry of 

Education, University and Research with the goal of supporting young 

researchers in carrying out scientific research projects of excellence. In this 

project, we introduce a breakthrough in the heat transfer mechanism 

between a solid wall and a fluid, by means of nanotechnology applied to 

macroscopic surfaces. Towards this purpose, we introduce the concept of 

thermal nano-fin, with an entirely different meaning with respect to standard 

terminology. By nano-fins we mean slender nano-structures, sparse enough 

not to interfere with the thermal boundary layer, but sufficiently rigid and 

conductive to allow direct energy transfer between the wall and the bulk fluid, 

thus acting as thermal bridges.  

 

*** PRIN - Projects with Strategic National Interest 

- Microscopic modeling and degradation analysis of the membrane electrode 

assembly (MEA) in high temperature PEM fuel cells (2010-2012) 

 

*** Regional Research Projects 

- ENERGRID, Design and Development of a Grid Infrastructure for High 

Performance Computing in Modeling Energy Networks Based on Widespread 

Sources of Heat and Power Generation (2007-2011) 
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*** Consulting and Industrial Research Contracts 

- Design and construction of an experimental apparatus for fire resistance 

testing of industrial pipes (2009-2010), COES COMPANY (MI) 

- Computational thermo-fluid dynamics of industrial heat exchangers (2010-

2011), ASTRA REFRIGERATION SPA (AL) 

 

 

INTERNATIONAL COLLABORATION 

 

Visiting stays (in the last 6 years): 

 Department of Aeronautics and Astronautics at the Graduate School of 

Engineering of Kyoto University (Japan, Kyoto) in September 2009. 

 National Laboratory of Coal Combustion, Huazhong University of Science 

and Technology (China, Wuhan) in March 2008. 

 Regionales Rechenzentrum Erlangen (RRZE) at the University Erlangen-

Nuremberg (Germany, Erlangen) in November 2007. 

 Department of Aeronautics and Astronautics at the Graduate School of 

Engineering of Kyoto University (Japan, Kyoto) in September 2006. 

 Department of Mathematics & Statistics at the Old Dominion University 

(USA, VA, Norfolk) in April-May 2005 and July 2006. 

 Center for Energy Systems Research at the Mechanical Engineering 

Department of Virginia Tech (USA, VA, Blacksburg) in June-September 

2004. 

 

In particular, it is worth mentioning the fruitful collaboration with Prof. Taku 

Ohwada, Department of Department of Aeronautics and Astronautics, 

Graduate School of Engineering, Kyoto University (Japan). This collaboration 

leaded to proposing the revisited Artificial Compressibility Method (ACM) 

for low-Mach number fluid dynamics. Dr. Asinari is currently Research 

Associate of the Kyoto University. 

 

As a member of the International Scientific Committee, he helped in managing 

conferences of the American Society of Mechanical Engineering (ASME). 

He has been Track Chairman and Chairman of international conferences. He 

served as peer-to-peer reviewer for the following international journals: 

 Physics Journals  

o Physical Review E  

o Journal of Statistical Physics  

o Computers & Mathematics with Applications  

o International Journal of Modern Physics C  

o Communications in Computational Physics 



 Heat Transfer Journals  

o International Journal of Heat and Mass Transfer  

o Numerical Heat Transfer  

o International Journal of Thermodynamics  

o International Journal for Numerical Methods in Fluids  

o International Journal of Thermal Sciences  

o Journal of Fuel Cell Science and Technology 

 

 

TEACHING 

 

 “Mesoscopic Numerical Methods” (in English), PhD course, 2008-

present. This course aims to introduce the essential issues for the 

understanding and the utilization of the mesoscopic numerical methods, 

starting from a basic knowledge of traditional numerical methods. 

Moreover, some insights are reported concerning practical details of 

implementation and promising applications. 

 “Advanced Topics in Applied Physics” (in English), under-graduate 

Master course, 2004-present. This course introduces the basic concepts of 

thermo-fluid-dynamic equations (in particular the Navier-Stokes-Fourier 

system of equations) and some modeling approaches to the irreversible 

processes. Moreover it provides some advanced topics in conduction, 

convection and radiation heat transfer. 

 “Numerical Heat Transfer” (in English), under-graduate Master course 

in collaboration with the University of Chicago (UIC), 2006-present. The 

course provides a general overview on specific numerical modeling issues, 

including turbulence, radiation heat transfer, multi-component mass 

transfer (both non-reactive flows and combustion) and multi-phase flows. 

 “Engineering Thermodynamics”, under-graduate Batchelor course, 

2008-present. This course introduces the principles, concepts, and 

laws/postulates of classical thermodynamics and how they can be applied 

to engineering applications. It covers basic postulates of classical 

thermodynamics and their application to transient open and closed 

systems. 
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