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Brief Outline of Doctoral Research:

Objective of the doctoral research work is to study the liquid-liquid downflow
through a vertical tube as well as through pipe fittings namely expansion, contraction
and return bend of different geometry in a horizontal tube

e Hydrodynamics of kerosene-water and lube oil-water downflow is studied in
details. New types of flow patterns are noted. Mechanistic models have used
to predict the transitions of flow patterns.

e Further attempts have made to understand the effects of sudden contraction,
expansion and bends on the stability core flow.

e As core flow is the most desirable configuration to transport high viscous oil,
further attempts have been made to develop CFD models for lube oil-water
core flow through the above mentioned geometries

e A numerical algorithm has been developed based on Lattice Boltzmann
method. Using the numerical algorithm, one of the simplest two-phase flow
situation viz a liquid Taylor drop (heavier liquid is falling through a stationary
column of a lighter liquid) has been simulated

Brief Outline of M.Tech. Thesis:

Obijective of the thesis is to determine velocity, temperature and pressure profile in a
two phase vortex tube operating at cryogenic temperatures.

e Air separation using vortex tube is studied numerically using CFD software
Fluent 6.2.

e Mass and energy separation is investigated in detail from the velocity and
pressure profile inside the tube.

B.E. Project: Material Selection and Model Development Based on
ThiobacilusFerrooxidans Mediated Bioreaction in Vitro



Software Exposure:

Operating System Linux, Windows

Languages C, Fortran,

Software FLUENT, Image pro-plus, Gnu plot

Instruments handled: High speed camera, Pressure sensors,Data acquisition

system, Electromagnetic flow meter, Coriolis mass flow
meter, Refractometer, Goniometer, Tensiometer, Optical
probe, Conductivity probe, Laser sources.
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