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ABSTRACT

The present work was undertaken to study theoretica lly  

and experimentally the internal flow behaviour in  volute cas­

ings of centrifugal blowers and compressors with standard 

swirling flow free  from je ts  and wakes at i t s  in le t  fo r  wide 

range of throat length to volute in le t  diameter ra tio , tongue 

position , sw irl angle and Reynolds number.

In  theoretical part of the work, one dimensional 

flow model taking into account f r ic t io n  and mixing was fo r ­

mulated and solved fo r  pressure d istribution  along the volutes 

For prediction of ve loc ity  p ro fi le s  in  volutes, two dimen­

sional idea l flow model had been formulated and the resu lt ­

ing equations were solved by s ingu larity  method. The well  

known free -vortex  analysis was also used just to compare 

experimental findings of ve loc ity  p ro fi le s .

In  the experimental part of the work, a new method 

fo r  testing the volutes was developed. Present test r ig  

consists of an a ir  supply unit, sw irl generator and the 

volute casing. The a ir was fed to the volutes by a centri­

fugal blower (driven at 3000 rpm by J > 0 H.P. A.G. motor) 

through a transition  piece, a setting chamber and a sw irl 

generator. The sw irl generator used works on the principle  

of free vortex flow. I t  consisted of 24 number of nozzle



( i i )

blades. The volute was designed using the principle of 

constant mean velocity  and was fabricated from develar sleeper 

and commercial plywood. Such six  volutes were fabricated

The tests on the volutes were conducted at s ix  Reynolds
5 5 -numbers (ranging from 3*75 x 10 to 13.125 x 10 ) and f iv e

in le t  swirl angles (ranging from 10° to 35° )  in  each of

s ix  volutes. Measurements of stagnation pressure, static

pressure and flow direction ware carried out along axial,

rad ia l and tangential directions with the help of 3 hole

calibrated probe. Wall static pressure along rad ia l and

tangential direction were also measured with the help of wall

tappings.

The volute performance was studied by plotting velocity, 

swirl angle, static pressure, tota l pressure distributions, 

pressure recovery and to ta l pressure loss coeffic ients  for 

various in le t  flow conditions in  a l l  the s ix  volutes.

Comparison of experimental findings and theoretical 

predictions shows good correspondence.

=0  0 =
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