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Study of Geometry Scaling Effects on Cooling Performance
of Trailing Edge Cutback

SHI Weijing, WU Chang, DAI Ren
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Abstract; Addressing the issues that geometrical scaled models were used to cause the cooling effective-
ness deviation in turbine blade cooling experiment, the study and correction were conducted on the cool-
ing effectiveness deviation for trailing edge cutback structure during the scaling process. A trailing edge
cutback structure was constructed based on the C3X blade in this study. Utilizing a conjugate heat trans-
fer methodology, the influence of the geometric scaling ratio X on the overall cooling effectiveness of the
cutback region was investigated under RUN 112 operating conditions. Through one-dimensional heat
transfer analysis, the convective heat transfer coefficient A and the Biot number Bi were identified as the
key parameters governing the scaling effect. Consequently, a efficiency correction method centered on a
convective heat transfer coefficient correction factor was proposed. Rsearch result shows that this method
effectively corrected the cooling effectiveness to the baseline condition across scaling ratios of 0.5 and 1.5
and different Biot numbers, with a prediction relative error ranging from 1.33% to 6.3% . When similar-
ity criteria were mismatched, the method can accurately correct the efficiency deviation, enabling results
from scaled models to closely approximate real blade performance, thereby enhancing the practical value

of model testing.
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cooling structure
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