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Downscaling Effect on Overall Cooling Effectiveness Experiment of
Turbine Blade

SUN Guo-qing, WU Chang,DAI Ren
(School of Energy and Power Engineering, University of Shanghai for Science and Technology,
Shanghai, China, Post Code :200093)

Abstract; Based on the heat transfer experiment of simplified blades,the influence of downscaling effect
on overall cooling effectiveness (OCE) of blade was studied. The variation of downscaling effect with the
mainstream Reynolds number and flow ratio was obtained. The influence rule of Biot numbers and thick-
nesses of the thermal barrier coating (TBC) on downscaling effects of the OCE was obtained. One dimen-
sional heat transfer model was used to quantify and analyze the OCE variation due to downscaling influ-
ences and get verified in the experiment. Results show that when the scale ratio is 1.5, the OCE of the
downscaled blade increases by 10% compared with the reference blade. The augmentation is raised as the
Reynolds number and mass ratio increase; the thermal conductivity of the reference blade is increased
from 17 W/(m+K) to 50 W/ (m-K). The average OCE’s discrepancies of downscaled blade is decreased
from 13.71% to 0.34% ; reducing the thickness of TBC in equal proportion can decrease the influence of
downscaling effects and reduce the OCE’s discrepancies of downscaled blade from 13.07% to 2.98% .
Key words: overall cooling effectiveness( OCE) , downscaling effect, Biot number , thermal barrier coating
(TBC) ,mass flow ratio
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