The study of the dynamics of fluids in rotgting
systems has developsd rapidly in recent years and has
been a popular ares of research owing to its importancs
in a wide variety of problems encountered in oceanography,
geophysics, meteorology and stmospheric sciences., Rolgting
flow theory is utilized in determining the viscosity of
fluids, in construction of turbines, swirl atomizers,
vortex chambers and other centrifugal nmachines, Many
aspects of the motion of terresterial and planetary atmosg-
pheres are induced by the effects of rotation, The analy-
sls of such flows 1s Interesting not only from the theore-
tiecal view point but alsoc from the mathematical modelling,
An excellent review on the theory of rotating flulds can
be found in the monograph by Greenspan (1968).

Rotation in a fluld system manifests itself on the
fluid particies through the Coriolis and the centrifugel
forces, The balance betwsen these forces and the pressure
gradient, with correction for the viscous action at the
boundaries, emerges as the back bone of the entire theory
of rotating flows, In considering flows in rotating envi~
ronments, we come across situstions where the entire fluid
is in a solid body rotsgtion with the container boundariles,
The state of rigid body rotation ig the equilibrium confi-
guration in which the angular momentum due to rotation

provides staebility to the flow., When a fluld element is



dlsplaced from its equilibrium position, the Coriolis
force tends to restore it to its equilidrium position. In
a steadlly rotating system, a balance is struck between

the Coriolis and the frictlonal forces in a thin layer over
the boundaries. fhis layer, called the Hkman layer, plays
a very fundamental role in rotating flulds. [he physical
Phenomens in bounded and unbounded fluids differ in certain
respects, The vorticity created at the boundary diffuses
outward from the surfacse and in ths presenée of another
boundary, the vortieclty is confined within the boundaries
all the time,

In engineering practice, the fluld flow assoclated
with the rotating bodiss sre of much importance to the effi-
clent operation of many devicesg of rotating machines. Many |
configurations of such devices can be ideslised by é systen
consisting of one or two digsks, These models are being
uged for a long time to study the fundamentel aspects of
boundery layer and transport procegses, In such cases
inertial frame of reference is used to anaglyse the physical
gystem, ‘The pregent theslis ls concerned with the study of
the time~dependent fiuid flows sbout a digk rotating in cone
tact with an incompressible viscous fiuid,

Problems concerning the fiow around rotating axially
gymmetric bodies arise in connection with turbine construc-

tion, Since the rotors of varlious turbines contain plane

surfaces perpendicular to the axis of rotation as necessary



