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Visualization of Turbine Blade Pressure Loss Characteristics by 3D Unsteady Flow Analysis
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Toshiba has performed numerical studies of three-dimensional (3D) incompressible viscous flow within a turbine cascade based on a high-order
large eddy simulation (LES) approach, to visualize 3D unsteady flow for investigation of the pressure loss process.

Analysis was carried out for a wide range of inlet flow angles in the design and off-design conditions.  The numerical simulation was able to
reproduce and obtain good coincidence with the experimentally measured results of the occurrence of a sharp increase in pressure loss in the cen-
ter of a turbine blade as the inlet flow angle shifted from the design flow angle. It was found that a leg of the horseshoe vortex produced in the
leading-edge region was stretched toward the blade suction surface, and that the formation of a secondary vortex core in the trailing-edge wake
region was the main cause of the pressure loss. By the reproduction of flows in off-design conditions, this numerical method is applicable to simula-
tions of a wide range of design conditions.
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Test section in wind tunnel
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Experimental results of pressure loss distribution
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Computational grid (every 4 lines)
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Numerical simulation results of total pressure profile at mid-height
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Numerical simulation results of total pressure profile
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Numerical simulation results of vorticity profile
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