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Effect of Tip Clearance Height on Heat Transfer
Characteristics on the Plane Tip Surface of a High-Turning
Turbine Rotor Blade
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ABSTRACT

The heat/mass transfer characteristics on the plane tip surface of a high-turning first-stage turbine rotor
blade has been investigated by employing the naphthalene sublimation technique. The heat/mass transfer
coefficient is measured for four tip clearance height-to-chord ratios of h/c = 1.09%, 2.09%, 3.0%, and 4% at
the Reynolds number of 2.09x105. The result shows that at lower h/c, there exists a strong flow
separation/re-attachment process, which results in severe thermal load along the pressure~side corner. As
h/c increases, the re-attachment is occurred further downstream of the pressure-side comer with lower
thermal load. At higher h/c, a pair of vortices on the tip surface near the leading edge are found along the
pressure-side and suction-side comers, and the pressure-side tip vortex have significant influence even on
the mid-chord local heat transfer.
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Fig. 1 Turbine rotor cascade with tip clearance
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Fig. 2 Arrangement of turbine rotor cascade
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Fig. 3 Casting mold for naphthalene coated tip
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Fig. 4 Measurement locations
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Fig. 5 Contours of Sh for he=1.0%
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Fig. 6 Contours of Sh for Wc=2.0%
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