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Measurement of the Film Cooling Effectiveness on a Flat
Plate using Pressure Sensitive Paint
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ABSTRACT

Various cooling techniques have been applied to the gas turbine blade in order to reduce heat load
to the blade. On the blade surface, film cooling method is used and the accurate information of film
cooling effectiveness should be evaluated in order to predict the exact temperature distribution in the
blade. In this study, pressure sensitive paint (PSP) was used to measure the film cooling effectiveness
on a flat plate. Results showed that PSP technique successfully evaluated the distribution of film
cooling effectiveness. Three blowing ratios of 0.5, 1, and 2 were tested and the film cooling

effectiveness near holes decreased as the blowing ratio increased, however, increased far downstream
from the holes.
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Fig. 1 Schematic of test section (not to scale)

Excitation
'\

e O O 0 5 0 v O O o O &

Emission

0
20 g oo

’/, Luminescent
molecule

~—pe DB&se coat

" b ., . ) 2 \ |
X’Hm -, . ﬂ\xﬁ "”'ﬁ,\\ \\\ —---—O’ MDdBI SUF‘faCE
. I‘h"’ & " ‘5-\_ K ", \ “\

Fig. 2 Schematic of a luminescent PSP
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Fig. 7 Span averaged film cooling effectiveness
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