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Computational Grid Generation for Navier-Stokes Design of Axial-Flow Compressors

H. T. Chung

A multiblock grid generation has been applied to a Navier-Stokes design procedure of a
axial-flow compressors. A multiblock structure simplifies the creation of structured H-grids
about complex turbomachinery geometries and facilitate the creation of a grid in the tip flow
region. The numerical algorithm adopts the combination of the algebraic and elliptic method to
create the internal grids efficiently and quickly.  The input module is made of the results of
the preliminary design, i.e., flow-path, aerodynamic conditions along the spanwise direction, and
the blade profile data. The final grids generated from each module of the system are used as
the preprocessor for the performance prediction of the sectional blade, the blade-stacking process
and the three-dimensional flow simnulation inside the blade passage. Application to the blade
design of the LP compressor was demonstrated to be very reliable and practical in support of
design activities. This customized system are coupled strongly with the design procedure of the
turbomachinery cascades using the Navier-Stokes technique.
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Fig.1 Navier-Stokes design procedure

of axial flow compressors
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Fig.2 Grid structure on B-B plane
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