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The Calculation of Three—Dimensional Viscous Flow
in a Transonic, Multi-Stage Axial Compressor

H W.Yi and K. Y. Kim

A numerical study based on the three-dimensional Reynolds averaged Navier-Stokes
equations is presented to analyze the transonic flowfield through two-stage axial compressor.
Explicit four-step Runge-Kutta scheme is used for solution algorithm, and local time step and
implicit residual averaging are introduced for enhancing the convergency. Artificial dissipation
model is adopted to assure the stability of solution. The solver is coupled with Baldwin-Lomax
model to describe turbulence. To avoid calculating the unsteady flow, a mixing process is
modeled at a station between rotating and stationary blade rows. Results show a variety of
important physical phenomena. Comparison of the flowfields with and without tip clearance
shows that the effect is considerable in this flowfield. Comparisons with experimental data
carried out to validate the calculational results show reasonable agreements. Some remedies are
also suggested to improve the revealed problems.
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AW (Mixing approach), A&%%37)(Transonic  compressor), B-LEd
(Baldwin-Lomax model), %4 3}(Shock wave), §33(Tip clearance)
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