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Improvement of Film Cooling Performance of a Slot on a Flat Plate
Using Coanda Effect
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ABSTRACT

In this study, the Coanda effect inducing bump was applied to improve the film cooling effectiveness on the flat plate with
30° and 45° angled rectangular slots. The slot length to width ratio was 6. A cylindrical cap shaped structure, called Coanda
bump, was installed at the exit of the slot to generate Coanda effect. The width and height of the bump was 10.5 mm and
1 mm, respectively. The film cooling effectiveness was measured at the fixed blowing ratio, M=2.0, using pressure sensitive
paint (PSP) technique. The mainstream velocity was 10 m/s and the turbulence intensity was about 0.5%. Results showed that
the film cooling effectiveness for case of 30° angled slot was higher than that of 45° angled slot. It was found that there was
no positive effect of Coanda effect on the overall averaged film cooling effectiveness for the 30° angled slot. On the other

hand, for the 45° angled slot, the film cooling effectiveness was improved with the installation of the Coanda bump.
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Table 1 Images of intensity for measurement

Table 2 Slot and Coanda bump geometry

Images Light | Wind tunnel | Coolant ejection Slot Bump
Black image, I, | OFF | OFF OFF ade) | 0 | & p, (mm) 145
Reference image, I.,; | ON OFF OFF L/d, 6 h, (mm) 1
Air image, I, ON ON Air Hommw | 12 | 17 w, (mm) 106
Foreign gas image, I, | ON ON Foreign gas
Pitot tube CCD LED
Camera
1.0 : ;
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o 044 /
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(d) 45° angled-slot and with bump case
Fig. 4 Film cooling effectiveness distribution at M=2.0
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