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Abstract: To improve the solution speed of periodic unsteady flows, the Time Vector Marching (TVM)
method has been proposed by converting the initial values problem of unsteady solution to a boundary value prob-
lem and then applied on unsteady flows within turbomachinery. The comparisons between the TVM and Dual
Time Steppeng(DTS) methods were carried out on a counter—rotating fan. The efficiency, accuracy and reliability
of the new method on analyzing rows interaction were discussed. Results show that with the same physical time
step, the TVM solution is nearly the same with that of the DTS solution, while the time cost of the new method is
only one eighth that of the DTS method. The TVM method could well capture the potential, entropy and vorticity

perturbations and the nonlinear effects between the mean flow and unsteady flow. For the TVM, less time samples
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used would lead to small amplitude of unsteady vibrations and it can not resolve the unsteady flows in small time

scale.

Key words: Turbomachinery; Time vector marching method; Dual time step method; Unsteady flows;

Rows interaction; Counter—rotating fan
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