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Analyzing of Thermal Insulation of Thermal Barrier Coatings of a Turbine Vane
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Abstract: In order to obtain the insulation properties of the turbine vane thermal barrier coating at the vane flow field. A model of a
turbine vane with Thermal Barrier Coatings (TBCs) was built on. The thermal insulation of TBCs as well as the impacts of Top Coating (TC)
thickness and inlet gas temperature was studied by the conjugate heat transfer method. It was found that the TBCs insulation effects
achieved the maximum value at the suction side of the vane and the minimum value at the tail. And along the flow direction, the insulation
effects increased gradually. Although the surface temperature of TC was variable, the temperature decline along TBCs thickness was
independent on the surface temperature, and the temperature decline ratio got the maximum value at the suction side and the minimum
value at the tail. Every 0.1mm thickening of TC can get about 30°C drop of the average temperature of substrate alloy. Additionally the
thermal insulation of TBCs was sensitive to the inlet temperature of gas, and it exhibited linear relationship versus the indexes of
temperature decline of the substrate alloy.
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