
CONTINUUM MECHANICS AND 
TRANSPORT PHENOMENA

TYPE OF COURSE       : New | Core | UG
COURSE DURATION    : 12 weeks (29 Jul'19 - 18 Oct'19)
EXAM DATE : 17 Nov 2019

PROF. T. RENGANATHAN
Department of Chemical Engineering
IIT Madras

PRE-REQUISITES : Engineering hysics, Engineering athematics, Chemical rocess rinciples,
Engineering hermodynamics
INTENDED AUDIENCE : ndergraduate students in Chemical Eng g, Mechanical Eng g,
Biotechnology
INDUSTRIES APPLICABLE TO : Any process industry

COURSE OUTLINE : 
his course relate the laws of hysics to the conservation equations of transport phenomena.

Continuum mechanics brings out the analogy between solid and fluid mechanics. Transport
phenomena brings out the analogy between the transport of momentum, energy and mass.

ABOUT INSTRUCTOR : 
 Renganathan is a faculty in the Department of Chemical Engineering at IIT Madras.  Prior to joining

IIT Madras, he worked as a faculty at Anna University, Chennai. He has taught many of the core courses in
hemical ngineering and established two undergraduate laboratories. His areas of research

include multiphase flows, microfluidics, gasification and capture of C . He has carried out many
sponsored and consultancy projects mainly in the area of energy and environment.
COURSE PLAN : 

Week 1: Fluid kinematics : Eulerian vs. Lagrangian; aterial erivative; low visualization; ystem
vs. ontrol volume; Reynolds ransport heorem

Week 2: Total mass balance : integral balance and applications; differential balance and applications
Week : Linear omentum balance : Integral balance; alculation of force
Week : Stress : Traction ector, tress at a point, tress element, stress tensor; Cauchyʼs

formula; quality of cross shears; luids at rest; tress in fluids
Week : Strain : Types and measures of deformation; isplacement ield, isplacement radient –
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