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A Study on the Quasi-3-Dimensional Compressible Flow Calculation
by Introduction of Viscous Loss Model in Axial-Flow Compressor

Kang-Rae Cho, Jin-Ho Lee and Joo-Hwan Kim
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Abstract

A numerical calculation is carried out for the analysis of 3-dimensional compressible flow field
in axial-flow rotating blades by using finite element method. The calculation of flow in impellers
plays a dominant role in the theoretical research and design of turbomachines. Three-dimensional
flow fields can be obtained by the quasi-three-dimensional iterative calculation of the flows both
on blade-to-blade stream surfaces and hub-to-shroud stream surfaces with the introduction of
viscous loss model in order to consider a loss due to viscosity of fluid. In devising the loss model,
four primary sources of losses were identified : (1) blade profile loss (2) end wall loss (3) secon-
dary flow loss (4) tip-leakage loss. For the consideration of an axially parabolic distribution of
loss, the results of present calcullation are well agreed with the results by experiment, thus the
introduction of loss model is proved to be valid.
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