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Experimental Investigation of the Effects of Free Stream Turbulence Intensity on the
Film Cooling Effectiveness in Gas Turbines from Simple Cylindrical and Shaped Bean
Holes

Department of Aerospace Engineering, Shahid Sattari Aeronautical University of Science and
Technology, Tehran, Iran
Graduate Center, Shahid Sattari Aeronautical University of Science and Technology, Tehran, Iran

M. Ramezanizadeh
Y. Pouladrang

Abstract

The present study investigated several test samples with three blowing ratios of 0.5, 0.7 and 0.8 and three main stream turbulence
intensities (0.5%, 1.5% and 3%) using two types of simple cylindrical and shaped beans holes. Measurements are provided for a row
of holes with an axial angle of 30 degrees relative to the surface, and mainstream velocity 27 m/s. The results show that with
increasing turbulence intensity, the laterally film cooling effectiveness decreases at low blowing ratio but increases at high blowing
ratio such that the jet spreads on a larger area. The sensitivity of the film cooling effectiveness to turbulence intensity for bean
shaped holes is significantly reduced compared to cylindrical holes. At the blowing ratio of 0.5, which has the most sensitive to
turbulence intensity changes, for the two cylindrical and bean geometries, respectively, the reduction percent of the laterally
averaged film cooling efficiency are 43.5% and 13%, respectively.

Keywords: film cooling effectiveness, main stream turbulence intensity, Experimental test, infrared thermography, wind Tunnel,
Gas turbine blades.
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