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Numerical method of compressible flow on three dimensional
sub-block unstructured-grid
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Abstract : A numerical method for-calculationof-internal flow in turbomachinery was de-
veloped. Firstly , the\ sub-block unstructured grid._generation method was proposed. The
complex multiple-connected flow domain was divided into several smple sngle-connected
sub-blocks, and then each sub-block was discretized into body-fitting meshes, finaly, each
sub-block grid was united'to forma whole grid, whose topological connection information
was saved by unstructured grid manner. The sub-block unstructured grid not only has the
advantage of -unstructured grid in dealing with the complex domain, but also avoids the dis
advantage of-multi-block grid in treating the complicated flow field variable transer on the
interface between sub-blocks. Secondly, a three-dimensonal compressble semi-implicit
method for pressure linked equation (SIMPL E) algorithm on sub-block unstructured grid
was developed by introducing the density correction termin the pressure correction equation.
Finaly , the proposed methods were used to numerically solve theflow fields around an i sola
ted airfoil and in aturbine cascade. The accuracy of the method was validated by the good &
greement between the numerical results and the experimental data. Thiswork isof theoreti-
cal sgnificance and applicable val ue to develop the numerical method for solving the compli-
cated internal flow in turbomachinery.

Key words: sub-block unstructured grid; compressble flow ;
semi-implicit method for pressure linked equation (SIMPL E) algorithm;
isolated airfoil ; turbine cascade
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Fig.4 Three-dimensional grid in turbine cascade
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Fig.2 Three-dimensional grid around isolated airfoil
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Fig.5 Local grid of mid-span section in turbine cascade
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Fig.6\ Streamline and pressure coefficient at various angle of attack
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