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Abstract: Least square support vector machine (LS-SVM) malalpplied to predict the lateral
averaged adiabatic film-cooling effectiveness offlah plate surface downstream of a row of
cylindrical holes. The dataset used to developwatidate the presented model is obtained from the
public literatures. The input parameters of LS-SWUMIude dimensionless downstream distance,
pitch-to-diameter ratio, hole incline angle, hotenpound angle, length-to-diameter ratio, blowing
ratio, density ratio, and mainstream turbulencensity. The predicted results are found to be in
good agreement with the experimental results (tleammrelative error is about 17.5%). The
comparison between LS-SVM model and existing sanmpigcal correlations is carried out, and the
prediction performance of LS-SVM model is much éetMoreover, the effects of LS-SVM input
parameters on film-cooling effectiveness are disedsn detail. LS-SVM is a promising model to
predict the film-cooling effectiveness.
Keywords. Turbine; Film-cooling effectivenesssupport vector machine; chaos optimization
algorithm.
1 Introduction

The gas turbine industry continually seeks tormap the efficiency of the engine by increasing
turbine inlet temperature. Current gas turbine éackly significantly on cooling technologies in
preventing failure owing to high temperatures arckessive thermal stresses. Film cooling scheme
is a commonly used external cooling technology.|@oair (ducted through internal passages of the
blade from the compressor) is ejected through thdebsurface into the external boundary layer,
and forms a relatively cool insulating film on thiade surface, which protects the blade surface
coming in contact with high gas temperature effety1,2].

The most commonly used parameter to characterez@ehiformance of film cooling is adiabatic

film-cooling effectiveness; which is defined as:
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