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Numerical Simulation of Secondary Flow in a Turbomachinery
by Curved Square Duct

Yasuhiro Ishida  Toshifumi Kitahara Ryuji Chida
Hoshio Tsujita ~ Shimpei Mizuki
Department of Mechanical Engineering, Hosei University

In the passage of a turbomachinery, the secondary flow under the effect of the centrifugal and the Coriolis forces exhibits
complex flow pattern, and strongly affects the generation of losses. It is difficult to reveal the relationship between the
secondary flow and the loss generation mechanism by using an actual turbomachinery. The most dominant secondary flow is
the passage vortex.

In the present study, the flow within the two-dimensional curved square duct is selected as a fundamental model for the
appearance of the passage vortex. The numerical computations are performed for the various boundary conditions, in which
the inlet boundary layer thickness and the inlet velocity profile are changed. The computed results are compared with the
experimental results to estimated the validation of the present computation code.
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