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Gas turbines, which serve as combined-cycle power generation equipment along with steam turbines, must operate at high temperatures to
achieve high efficiency. In particular, the demand for increased cycle performance of gas turbines creates a severe heat load in the first turbine
stage, and the mean flow temperature is usually well above the limit supported by the surrounding materials.

To design efficient cooling of high-temperature gas turbine blades, Toshiba has been developing a numerical simulation technology, based on a
high-order large eddy simulation (LES) turbulence model, to understand the physical phenomena associated with the temperature redistribution
behavior of the highly unsteady and distorted temperature field from the combustor to the turbine inlet. We have confirmed the effectiveness of our
newly developed simulation technology through experiments and simulations, especially in the area of the rotor. This numerical simulation technology
is expected to contribute to the development of next-generation gas turbine generators with increased efficiency.
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Gas flow in first turbine stage stator and rotor
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Examples of computational grids
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Results obtained for time-averaged pressure coefficient distribution on
blade surface
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Results obtained for pressure amplitude distribution on blade surface
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Results obtained for time-averaged temperature distribution on rotor surface
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Results obtained for minimum and maximum temperature changes over
time on rotor surface
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Results of simulation of instantaneous temperature distribution of hot gas stream
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