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Effect of Groove Shape of Blade Tip on Tip Surface Heat
Transfer Coefficient Distributions of a Turbine Cascade

Young Cheol Nho* - Yong Hwa Jo* - Yong Jin Lee** - Hark-Bong Kim** - Jae Su Kwak#*#'

ABSTRACT

In this study, the conventional plane tip, double squealer tip, and various groove tip blades were
tested in a linear cascade in order to measure the effect of the tip shapes on tip surface heat transfer
coefficient distributions. Detailed heat transfer coefficient distributions were measured using a
hue-detection based transient liquid crystals technique. Two tip gap clearances of 1.5% and 23% of
blade span were investigated and the Reynolds number based on cascade exit velocity and chord
length was 2.48x10°. Results showed that the overall heat transfer coefficients on the tip surface with
various grooved tips were lower than those with plane tip blade. The overall heat transfer coefficient
on grooved along suction side tip was lower than that on the squealer tip.
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Table 1. Specification of the Cascade

Blade Code(mm) 126
Blade Pitch(mm) 102.7
Blade Span(mm) 160
Aspect Ratio 1.27
Solidity 1.23
Number of Blades 5
Cascade Inlet Angle(®) 32
Cascade Exit Angle(®) -65.7
Cascade Turning Angle(°) 97.7
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Fig. 2 Shape and Cross Sectional View of Tested
Blade Tips (@ Plane Tip(PLN) (o) Double
Squealer Tip(DSS) (c) Grooved along Camber
Line Tip(GCL) (d) Grooved along Pressure
Side Tip(GPS) (e) Grooved along Suction Side
Tip(GSS)
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