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Abstract: The developed coupled solver HIT-3D was applied to the coupled heat trans-
fer simulations of an air-cooled turbine with single cooling channel. Different turbulence and
transition models were utilized. The numerical results validated the ability of the developed
solver in the engineering simulation. Then a method combining the coupled heat transfer and
engineering design techniques was developed to reduce the computational loads of simulations
of turbines with complex cooling systems. With the same test case mentioned above, such
method was validated, and the influences of rough inner wall on the blade thermal load were
investigated. The results show that the transition model predicts lower vane thermal load
than the full turbulence models at the transition zones on the vane surface, and that the de-

veloped method can greatly reduce the computational load during the turbine design.
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(validation of the new method)
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(application of the new method)
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