A two-dimensional method suitable for computer programming, of analyzing the

viscous tlow on blade-to-blade surfaces of revolution through a centrifugal compressor

! impeller is developed. The method is based on the streamline curvature technigue and

Sy

neglects effects due to unsteadiness, shock waves, tip leakage and effects of rotation

and curvature on turbulence.

i —

The field of analysis is based upon the numerical solution of the equation of
motion together with the continuity equation over a set of quasi-orthogonals in the
blade-to-blade plane. Effect of turbulence was modeled by using an algebraic model
based on modified Prandrl’s mixing length theory.

Two centrifugal compressors have been selected as test cases; one with radial
impeller and the other with backswept impeller. Several comparisons between the
predicted results obtained for each impeller, the experimental measurements and the
results of other calculation methods of different researchers, revealed predominzntly
acceptable apreement. Further, these comparisons show the utility of the present
method, which is relatively simple and can be performed on personal computers with
short running time. The other importance is that the present solution can serve as

(essential building blocks) in the development of more complete three-dimensional

solutian,
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