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Abstract

With the advance of numerical methods of finite volume and finite difference in modeling
subsonic and supersonic flows through various paths such as flows inside turbine blades,
employing unified numerical methods of finite volume and difference are able to benefit from
the advantages of both methods at the same time. The innovation of this article is improving
the finite volume method by combining it with the finite difference method on 2-D modeling
of supersonic flow between stator turbine blades. In this research using the reverse
Levenberg-Marquardt method, the optimum portion of nodes or the range between finite
volume and finite difference solving region is specified. Considering the significance of the
shock zone on suction surface of blades, the focus of the reverse method, which leads to
improvement of Denton's finite volume, is directed to this zone. Compared to the
experimental data, the theoretical results of the unified model along with the employment of
the reverse method on the shock zone of the turbine blades suction area, show a favorable
agreement and reduction of numerical errors in the mentioned region.
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