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Numerical Calculations of Compressible Flows
using a SIMPLE Algorithm

Hee-Sub Ahn, Chang-Hyun Sohn, Su-Yeon Moon

A well-known pressure correction method, a SIMPLE algorithm, is extended to treat
compressible flows. Collocated grids are used and density is linked to pressure via an
equation of state. The influence of pressure on density in the case of compressible flows
is implicitly incorporated into the extended SIMPLE algorithm. The first-order Upwind
and high-order Quick scheme are compared with respect to an accuracy and convergence
time at all speeds. The extended method is verified on a number of test cases and the
results are compared with other numerical results available in the literature. The
calculated results show that the Quick scheme improves accuracy at all speed and also
reduces the calculation time at supersonic flows, compared with the Upwind scheme.

Key Words: &4 $-5(Compressible Flow), 4 &% 12 &(SIMPLE Algorithm),
% 2 v (shock), 344 Y (Finite Volume Method)
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Fig. 1 Geomery of control volume
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Table 1. Comparison of computing time
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