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DEVELOPMENT OF NUMERICAL ALGORITHM BASED ON A MODIFIED EQUATION OF FLUID
MOTION WITH APPLICATION TO TURBOMACHINERY FLOW

Shaker Verlag Dez 2012, 2012. Taschenbuch. Condition: Neu. Neuware - On the basis of the scale-invariant theory of statistical mechanics, Sohrab
introduced a linear equation termed the 'modified equation of fluid motion.' Preliminary investigations have shown that this modified equation can
be extended to solve flow problems. Analytical solutions of basic flow problems were derived using this equation. In all cases the match between
estimated and experimental data was good. These results stimulated further applications of this modified equation in the development of a CFD
code to obtain numerical solutions of turbomachinery flow problems. In the present work, a novel numerical algorithm based on the
aforementioned modified equation has been developed to solve turbomachinery flow problems. In order to avoid dealing with more technical
conditions on the scale-invariant form of the energy equation, this investigation is restricted to incompressible flow. On the basis of the work done
by Sohrab, the derivation process of the modified equation for incompressible flow is presented with more emphasis on its linear property as
compared to the Navier-Stokes equation for incompressible flow. Furthermore, a detailed analysis of the present discretisation technique for the
modified equation is performed. As compared with the Navier-Stokes equation, the numerical errors resulted from the discretisation of the modified
equation, including the truncation and discretisation errors are discussed as well as the stability conditions. On the basis of the analysis above, a
novel numerical solver is established by using the open source code OpenFOAM. A corresponding iteration technology is determined for the solver to
dedicate reliable and eBicient solutions to the algebraic linear equations derived from the FVM discretisation of the modified equation. In addition, a
dynamic mesh solver developed on the basis of the ALE method is also built up to resolve the transient flow problems. Finally, the developed solver...
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