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A High Accuracy Flow Analysis Method using Residual Cutting Algorithm

Kazuo KIKUCHlI, Toshio NISHIZAWA, Yoshihito SEKINE

ABSTRACT

The goals of the present study are to develop a numerical flow analysis method based on a high-accuracy algorithm and to simulate flow
field around realistic shape like cascades of gas turbines with numerical method. In this paper, a high-accuracy algorithm which forms the
basis of the high-accuracy flow simulation is described. In this algorithm, firstly the pressure gradient in the source term of Poisson
equation is corrected so that the residual of the equation of continuity in the next time should be zero. Then, the pressure fields in next time
iteration are calculated based on the corrected pressure gradient. Finally, the momentum conservation equations are solved with the new
pressure field. The target accuracy is realized by repeating the procedure above. In our numerical solver, Residual Cutting Algorithm,
which JAXA has developed, is adopted as matrix solver. Three cases of incompressible flow are analyzed to verify our numerical code;
Poiseuille flow between parallel flat plates, flow in a cascade of flat plate blades, and square cavity flow. The results are good and the
applicability of our high-accuracy method for simulated flow fields is demonstrated.
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