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~ Numerical Prediction of Incompressible Flows Using a
‘Multi-Block Finite Volume Method on a Parellel Computer
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ABSTRACT

Computational analysis of incompressible flows by numerically solving Navier-Stokes equations
using multi-block finite volume method is conducted on a parallel computing system. Numerical
algorithms adopted in this study include” QUICK upwinding scheme for convective terms,@)
central differencing for other terms and® the second-order Euler differencing for time-marching
procedure, Structured grids are used on the body-fitted coordinate with multi-block concept which
uses overlaid grids on the block-interfacing boundaries. Computational code is parallelized on the
MPI environment. Numerical accuracy of the computational method is verified by solving a
benchmark test case of the flow inside two-dimensional rectangular cavity. Computation in the
axial compressor cascade is conducted by using 4 PE's and, as results, no numerical instabilities
are observed and it is expected that the present computational method can be applied to the
turbomachinery flow problems without major difficulties.
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Table 1 Four cases for square cavity

blockl | block2 | block3 | block3
case 1 | 41x61 | 63x63 | 43%x43 | 61x41
case 2 | 61x91 | 93x93 | 63x63 | 91x6l
case 3 | 81x121 |123x123| &3x83 | 121x8l
case 4 | 101x151 | 153X 153 | 103x103 | 151 X 101

s

(a) single block : u (b) multi-block : u

(@) multi-block : v

JM

{c) single block : v

(e) single block : p {f) multi-block : p

Fig. 2 Comparison of single block solutions with multi-
block solutions
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