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                  MESSAGE

t gives me immense pleasure to bring out the first special issue of BARC 

INewsletter on the theme "Applications of Computational Fluid Dynamics in 
Chemical Engineering, Material Science and Safety".

While Computational Fluid Dynamics (CFD) is routinely used for analysis of 
thermal hydraulics and safety systems of nuclear reactors, the applications of 
CFD in chemical engineering, material science and safety (other than nuclear 
reactors) in BARC have emerged in last fifteen years or so. Chemical 
Engineering Division have played a key role in the applications of CFD modelling 
in the field of chemical engineering and, hence, was entrusted with the 
responsibility of bringing out this special issue.

This special issue has research articles and a review article. First two 
research articles are focused on the use of CFD in typical chemical engineering 
applications – one is focused on CFD modelling of catalytic recombination of 
hydrogen and oxygen in a packed bed reactor to analyze the reactor 
performance under different conditions of heat transfer and the other is focused 
on predicting concentration and temperature profiles in a diesel fired 
incinerator. The next research article is on the application of CFD in the field of 
material science, more precisely, on synthesis of carbon nanotubes using 
floating catalyst - chemical vapour deposition (FC-CVD) process. It elucidates 
the role CFD modelling can play to understand the effect of operating conditions 
of FC-CVD reactor on the properties of synthesized carbon nanotubes. The 
remaining two research articles are focused on applications of CFD in the field 
of safety. One of these articles is on CFD modelling of melting of lead shielding 
in casks used for transportation of radioactive material in the event of a fire. The 
other article on safety is focused on CFD modelling of deflagration to detonation 
transition (DDT) in hydrogen-air mixtures. Though the motivation of the authors 
to study DDT is the safety of containment of a nuclear reactor, the results are 
relevant for chemical processes which involve hydrogen either as a reactant or 
product. The research articles are followed by a review article which provides 
an overview of the approaches and challenges involved in CFD modelling of the 
equipment used in solvent extraction which is the most commonly used 
separation process in the front-end and the back-end of the nuclear fuel cycle.

The issue also contains three research synopses summarizing three recent 
papers on CFD modelling published by BARC colleagues in peer-reviewed 
international journals.  The issue also contains a review of the book titled 
“Advances of Computational Fluid Dynamics in Nuclear Reactor Design and 
Safety Assessment”. To the best of my knowledge, this is the first ever book 
review published in a BARC Newsletter. I hope subsequent issues will have 
more such book reviews.  

I would like to express my heartfelt appreciation to the authors for 
contributing articles to this special issue, and the reviewers who have 
meticulously gone through the articles to ensure that they come out well. I 
would also like to thank Prof. R.B. Grover for contributing the book review.

I hope this special issue will motivate young researchers to take up CFD to 
understand and solve the problems in their respective areas of research in the 
broader domains of chemical engineering, material science and safety. 

                                                                                                      

                                                                                                        (K.K. Singh)
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