TRANSPORT PHENOMENA
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Course Outcomes :
At the end of the Course, the Student will be able to:

CO 1 Estimate the transport properties and identify the dependence
of transport properties on system properties like P, T and
composition.

CO 2 Analyze a given problem, choose suitable co-ordinate system
and develop the velocity profiles using shell balance approach
and solve problems.

CO 3 Dernve temperature profiles and solve heat transfer problems
using shell energy balance.

CO 4 Develop concentration profiles and solve mass transfer
problems using shell mass balance

CO 5 Derive the equations of change and time smoothed equations
of change for isothermal, non- i1sothermal and multi component
systems

UNIT-1 (8 Lectures)
Transport properties, estimation of transport properties, pressure, and
temperature and concentration dependence of transport properties.
UNIT-11 (10 Lectures)

Shell momentum balances and velocity distributions in laminar flow:
shell momentum balances and boundary conditions, flow of a falling
film, flow through a circular tube, flow through annulus, flow of two
adjacent immiscible fluids.

UNIT-III (12 Lectures)

Shell energy balances and temperature distributions i solids and
laminar flow: shell energy balances; boundary conditions, heat



conduction with an electrical heat source, heat conduction with a
nuclear heat source, heat conduction with a viscous heat source, heat
conduction with a chemical heat source, heat conduction through
composite walls, heat conduction in a cooling fin, forced convection,
free convection.

UNIT-1V (8 Lectures)
Concentration distributions in solids and laminar flow: shell mass
balances; boundary conditions, diffusion through a stagnant gas film,
diffusion with a heterogeneous chemical reaction, diffusion with a
homogeneous chemical reaction, diffusion into a falling liquid film
(gas absorption), diffusion into a falling liquid film (solid dissolution),
diffusion and chemical reaction inside a porous catalyst.

UNIT-V (12 Lectures)
The equations of change for isothermal systems: the equation of
continuity, the equation of motion, the equation of mechanical energy,
the equations of change in terms of the substantial derivative, use
of the equations of change to solve flow problems. Velocity
distributions in turbulent flow: comparisons of laminar and turbulent
flows, time- smoothed equations of change for incompressible fluids.

The equations of change for non- isothermal systems: the energy
equation.

The equations of change for multi component systems: the equations
of continuity for a multi component mixture.
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