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Comparative Analysis of Flow Between Tube Typed and
Cascade Typed De-Swirl Nozzles
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Abstract: To study the effects on drag reduction performance of the optimization of the de—swirl nozzle
structure in the disk cavity, both straight cascade and flared cascade with de—swirl angle of 28°were numerically
simulated to calculate the radial inflow of gas in co—rotating disc cavities under different rotational speeds and
compared with tube nozzle. The flow structures, swirl ratio, relative total pressure distribution and the diagrams
of total pressure loss of three structures under varied condition were obtained. The results show that the trend of
the total pressure loss coefficient of the cascade and tube nozzle are the same with the increase of the rotational
speed. The total pressure loss coefficient of the straight cascade and flared cascade nozzle are decreased by more
than 40% and 27%, compared with that of the tube nozzle. The flow structure in the straight cascade and flared
cascade nozzle is similar, the total pressure loss coefficient of the nozzle is similar, and both decrease slowly with
the increase of the rotational speed.
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Fig.2 Mesh and a partially enlarged view
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