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Internal Flow Analyses of Diagonal Type Blowers Using a
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Mixing and Tip Clearance Effect Due to Secondary Flows
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ABSTRACT

This paper presents a quasi-3-dimensional calculation method considering secondary flows in the impellers
of diagonal flow blowers. A quantitative estimation of the secondary flow effects is made by using
secondary flow theories. In order to verify the validity of the adopted models, that is, span-wise mixing
model and the tip clearance model, numerical simulations are performed for two different types of impellers
of diagonal flow blowers which are designed differently. Numerical experiments are conducted for each of a
constant tangential velocity type impeller and a free vortex type impeller, both at two different flow
coefficients. According to the simulation results, it was found that the present model considering span-wise
mixing and tp clearance effect shows better agreements with the experimental data than those without
these models in terms of the flow velocity and the angle distribution.
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Fig. 13 Meridional Streamline of Diagonal Flow
Impeller with Free Vortex Type $=0.563
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