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Computational Grid Generator for Flow Analysis of Single Stage
Axial Turbomachinery with Its Applications

H.T. Chung, ].Y. Park and J.H. Baek

An integrated grid generation has been developed for a Navier-Stokes simulation of
flow fields inside multistaged turbomachinery. The internal grids are generated by the
combination of algebraic and elliptic methods. The interactive mode of the present system
is coupled efficiently with the design results and flow solvers. Application to several
types of axial-flow turbomachines was demonstrated to be reliable and practical as the
pre-processor of the computational fluid engineering for gas turbine engines.
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Fig. 1 Computational flow fields for
numerical simulation of single
stage axial turbomachines
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(a) H-grid type excluding tip region
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(¢) Multi-block H-grid type including tip
region

Fig. 2 Grid structures for rotor cascades
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Fig. 3 Graphical view of the present grid generator (TGrid)
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(a) H-grid type excluding tip region
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(b) H-H composite grid type including tip region

(¢) Multi-block H-grid type including tip region

Fig. 4 Computational grids for three dimensional simulation of NASA Rotor67
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(a) Streamline near the
suction surface

(b) Relative mach number
contours near the suction
surface

(¢) Relative mach number
contours on 30 % span

Fig. 5 Numerical results for NASA Rotor 67 by Fig.6-(a) grids

Fig. 6 Multi-block H grid for two-
dimensional axial compressor cascades
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Fig. 8 Cascade geometry of st stage for compression part of KIMM test engine

(a) Meridional view

Fig. 9 Computational grids for KIMM 1st compressor

{a) Mach number contours

Fig. 10 Numerical results by two dimensional analysis

{b} blade-to-blade view

(b} Pressure contours
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