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ABSTRACT

This thesis reports theoretical and experimental
investigations of the flow in the volute casings of inward
flow radial turbines.

In theoretical investigations, the static pressure
distribution along the radial direction for different angular
positions of the volute has been predicted by one dimensional
theory. Theory neglects the effect of radial velocity and
acceleration. To predict the flow more accurately a two
dimensional theory has been déveloped with the help of
conformal transformation., It gives the absolute velocity
distribution along the radial direction for any section of
the volute, This theory also predicts the static pressure
distribution along the curved wall.

For experimental investigations, a test rig for
testing a number of volutes was developed, It congisted of
mainly an air supply unit, volute casing and the settling
chamber, The exit of the volute casing was connected to the
suction of a larger blower through a flexible joint which
reduces vibrations from blower to the casing. A settling
chamber was fitted at the inlet of the volute to obtain
standardised flow. The centrifugal blower was driven by a
30 KJWsy 4,0, motor,

Each volute had two parts. One part had the curved

wall of the desired dimensions and geometry and other part was
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a plain plank having streamline body at the centre to make
the flow gtreamlined in the volute, One of the volutes was
fitted with 12 uncambered blades to see the effect of nozzles
on upstream flow.

BExperiments were conducted on each of the five volutes
and all the experiments were performed at the design point
velocity of 11 m/s at volute inlet, A 3~hole probe was used to
measure the flow angle, static pressure and total pressure along
the radial direction and sround the volute at different axial
points. Wall static pressure alorg radial and along the curved
~ wall were measured with the help of wall tappings.

Different flow parameters like floy angle, angular
momentum, absolute velocity, tangential velocity, radial
velocity, static pressurc and total pressure distribution along
the radial direction at different angular positions of the
volute were plotted with and without settling chamber. All the
above sald parameters were also plotted around the volute at
dif ferent points along the span, Effect of tongue positions
ahd nozzles on loss coefficient were also reported in some
of thg graphs. Variation of loss coefficient with inlet
velocity and area ratio were plotted,

Comparison of theoretical predictions with
experimental results show good correspondence.

Experimental results suggest that a volute without
nozzle blades can safely be used where weight and cost 1s

of prime importance,
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