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PREFACE

PREFACE

Fluid dynamics, which is a sub-division of fluid mechanics, is one of the rapidly 
growing basic sciences, whose principles find applications even in daily life. 
The f light of a bird in air and the motion of fish in water are governed by the 
fluid dynamic rules. The design of various types of aircrafts and ships for water 
transportation are based on the principles of fluid dynamics. Natural phenomena like 
tornadoes and hurricanes can be explained by the science of fluid dynamics. Since the 
earth is surrounded by an environment of air and water to a very large extent, almost 
everything that is happening on earth and its atmosphere is some way or the other 
associated with the science of fluid dynamics. It introduced new fields of interest 
such as hypersonic flow and magneto-fluid dynamics and has become essential to 
accumulate the combine knowledge of thermo-dynamics, heat transfer, mass transfer, 
and electromagnetic theory for complete understanding of the physical phenomenon 
involved in any flow process. 

The primary objective of the book is to provide basic idea on fluid dynamics and 
its related properties and help to understand research work in the field of transport 
phenomena in MHD flow. This book introduces the students of mathematical, 
physical as well as engineering sciences to the fundamental physical principals 
suitable to analyze the transport phenomena in MHD fluid flow. The book will focus 
on the fundamental principles associated in the formulation, solution and numerical 
simulation of heat and mass transfer analogy in single phased electrically conducting 
domain. The fluid model describing various aspects of boundary layer flow past 
a vertical flat surface embedded in Darcian porous media have been studied. An 
asymptotic periodic transformation is used to solve the dynamical equations. The 
inf luence of various physical effects like thermal radiation, chemical reaction, 
magnetic field, radiation absorption, heat sink etc. have been considered on the fluid 
properties. In this study some influential engineering quantities of interest such as 
skin-friction, Nusselt number and Sherwood number are also calculated and analyzed 
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through graphs and tables. It is expected that, the governed exact closed form of 
solutions corresponding to different problems can be used for validating numerical 
treatment of certain critical flows with heat and mass transfer phenomena.

It is rightly said that, every good work is associated with the attachment of certain 
people who directly or indirectly involved for the successful completion of the work.  
I am thankful to Prof. N. Ahmed (Gauhati University) and Prof. Prashanta Chatterjee 
(Viswa-Bharati University) for their constructive suggestion for the completion of 
this book.  My special thanks go to Prof. Vasudevan Murthy (IISc, Bangalore), Prof. 
B.C. Tripathi (IASST, Guwahati), Prof. Saroa (Retd. Prof. Dibrugarh University) and 
Prof. G.C. Hazarika (Dibrugarh University). I am grateful to our Honourable Vice-
Chancellor Prof. Somnath Dasgupta for providing me the right platform to undergo 
this work. I am also grateful to my cousin Prof. Ashokendu Mozumder (Emeritus 
Prof. Notre Dame University) for his significant suggestion on many physical aspects 
especially in the basic theory of Radiation. 

I am ever grateful to my parents Late Sankar Sengupta and Late Uma Sengupta and 
would like to thank my School and College level Maths teachers Sri S. Mukherjee, 
Late K.S. Dubey, Sri Mahendr Nath Saikia  and  Late Bhaben Gogoi. 

Last but not the least, I want to thank my family members, my wife Mausumi, 
daughter Sumedha and my son Shreyom for supporting me throughout this work 
and life. I can’t resist myself to give a special thanks to Dr. Mausumi Sen, Dept. 
of Mathematics, N.I.T, Silchar for providing me with valuable suggestion for the 
preparation of the book.                  

The book consists of four chapters. It begins with chapter1, which provides an 
introduction and an overview on the theory of fluids and heat and mass transfer 
phenomena with basic idea on the theory of magnetohydrodynamics.

In Chapter 2, an exact analysis is made to study theoretically the inf luence of  
thermal radiation and first order chemical reaction on free convective heat and mass 
transfer flow of a Newtonian viscous incompressible electrically conducting fluid past 
a suddenly accelerated semi-infinite vertical permeable plate embedded  in Darcian 
absorption  media.             

Chapter 3 exhibits an investigation on the effect of heat and mass transfer phenomena 
on two-dimensional laminar flow of an electrically conducting viscous absorbing fluid 
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past a vertical porous plate immersed in Darcy heat absorbing (thermal sink) media 
with first order chemical reaction. The exact closed form of expressions for velocity, 
temperature and concentration functions are obtained and presented graphically and 
in tabular form for various physical parameters involved in the study.

An overall conclusion on the problems stated in Chapters 2 and 3 is outlined 
in Chapter 4. Finally a complete list of references has been highlighted as a 
Bibliographic section and at the end a set of Test problems have been supplied for 
the readers.

Sanjib Sengupta
Assam University, silchar 

Assam, India   
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