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ABSTRACT

The fluid flow at low and moderate Reynolds numbers
is encountered in many physiological situations involving
blood flow in different systems, In physiological appli-
cations where complicated boundary conditions and 1rregular
flow geometry are to be incorporated numerical techniques
based on finite difference methodology become complex and
expensivg. In this thesis finite element formulations are
presented for analysing the fluid flows in such situations,
Isoparametric ring elements have been used with velocity
) and pressure as nodal variables., For anaelysing creeping
flows two formulations, namely, Galerkin weighted residual
and variational methods have been used, Séparate formulation
for the solution of pressure’field based on finite element.
method has also been presented and tested, These formulations
have been compared with respect to the accuracy of the results
computed, by applyine them to analyse the flow field in the
entry region of a circular tube.

The blood flow through capillaries incorporstine the
actual deformed shapes of the erythrocytes (RRC) has been
enalysed and the effect of RBC interaction has been studied
by using the creeping flow analysis program based on Golerkin
weighted residual method. The computed results for velocity
field, additional pressure drop, shear stresses on the cell
surfaces as well as on capillary wall and the tension in
the cell membrane are compared with the available experi-

mental data,
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Finite element formulations for solving the full
Nevier-Stokes equations using two different iterative methods,
namely, the Crank Nichlson Scheme with varizble coefficient
_ (kelaxation Method ) and perturbation method: have been
developed, The two methods have been compared with respect
rto (1) accuracy of tﬁe results obtained (ii) computer time
taken, by applying them to analyse the flow field in the
entry region of a circular tube at moderate Reynolds numbers,
The methodology using perturbation iterative method has
further been applied to anslyse the developing flow in the
entry region of & tube with different inlet velocity pro-
fileé. The method has also been applied to analyse the
velocity and pressure fields in tubes with constrictions,
The flow field in the region of a stenosis in a tube with
varying degrecs of blockage has been computed at various
neynolds numbers, The flow through a venous velve has also
been analysed at various Keynolds numbers in the range of
0-40, The computed results have been compered with the
existing data in the litersture,

It has been observed through the various results
computed in the present work, thoet finite element method
is helpful in analysing the flow whefe compliceted boundory

conditions and irrecular flow geometries are involved,
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