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Experimental Study on Film Cooling Effectiveness of the Turbine Blade
with Compound-Angled Fan-Shaped Holes under Wake Influence

LI Jichen', ZHU Huiren', CHEN Dawei', CHEN Gang®, ZHOU Daoen'
(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, Chinaj;
2. AECC Shenyang Engine Institute, Shenyang 110015, China)

Abstract: The film cooling effectiveness of the turbine blade with compound-angled fan-shaped
holes was measured by the pressure sensitive paint technique. The wake’s Strouhal number was
varied from 0 to 0.36 and three mass flux ratios were determined. Results show that the
compound-angled holes can enhance the lateral spreading of coolant, and the injection has a wider
coverage area without wakes. The increase of the mass flux ratio causes an increase in the film
cooling effectiveness over the leading edge and most area of the pressure surface with compound-
angled holes, but a decrease on the suction surface. The increase of mass flux ratio also reduces
the area near the tip on the suction side, where the film coverage is insufficient under wake
influence, and causes an increase in the film cooling effectiveness over the leading edge, the
pressure surface and the suction surface near the trailing edge, but decreases this effectiveness on
the mid-chord region of the suction surface. The wake causes a remarkable decrease in the film

cooling effectiveness over the blade surface. In the case that wake’s Strouhal number is 0. 36, the
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average [ilm cooling effectiveness over the blade is decreased by 35% under the condition of low

mass flux ratio, and decreased by 26 % under the condition of high mass flux ratio.

Keywords: compound-angled fan-shaped hole; wake; film cooling effectiveness; pressure

sensitive paint; turbine blade
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