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Calculation of Turbulent Flow
over Three-D mensional Turbne Rotor Blade Rows
with Film Cool ng on Unstructured Grids
WAN G Bao-guo’, L | Rong-xian*, MA Zhimingge’, LUO X iao-yong'
{1 Depariment of EngineeringM echanics, T singhuaU niversity,Beijing 100084, Ching;
2 N avy A eronautic Engineering Institute,Q ingdao 266041, China

Abstract: A high reslution finite-volune schane for the Reynolds-averaged N avier-Stokes lutions
on unstructured Grids has been developed and tested in rotating Cartesian coordinates A Godunov-type
upw ind method was used for inviscid flux computations The second order snoothing operator and the
minmod Iimiter were developed for shock-cgpturing— A _finite-volume ‘fomulation was goplied to
computations of visous tems T he turbulence models for suction.and pressure surfaces of turbine rotor
blade row sw ith filn coolingw ere established, repectively. Initial conditions in calculation procedureof N -S
equationsw ere given by a nev_method_The-rotor region had-a tip clearance grid systen that contained
about 7 grid points in the-parw ise direction The computed resultsobtained from the proposed scheme are
compared w ith experiment in a good agreament-and show a dramatic mprovanent in the convergence and
in the reslution of flow field

Key words unstructured grid; rotating Cartesian coordinates turbulence model,
threedimensional flow s calculations



