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Endwall Heat (Mass) Transfer Characteristics
of a Linear Turbine Cascade at Off-Design Conditions
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Abstract

The heat (mass) transfer characteristics on the endwall surface of a first-stage linear turbine rotor
cascade at off-design conditions has been investigated by employing the naphthalene sublimation
technique. The experiments are carried out at the Reynolds number of 2.78x10° for two incidence
angles of -5% and +5%. The positive incidence angle results in intensification of the pressure-side leg
of a leading-edge horseshoe vortex, which delivers higher heat transfer along its trace. On the other
hand, the negative incidence angle show an opposite tendency.
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Fig.1 Overall view of cascade wind tunnel at

i = 0 degree.
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BLADE 4
P
Y 8,
Bi
i=-5deg +5 q
0 deg
Number of blades 6
Chord length (c) 217.8 mm
Axial chord (b) 196.0 mm
Pitch (p) 151.6 mm
Span (s) 320.0 mm
Blade inlet angle (£) 56.4 deg
Blade outlet angle () | -62.6 deg

Fig.2 Arrangement of turbine blade cascade.
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Attachmant Line

Fig.3 Three-dimensional vortex flow pattern® in

the endwall region at i = 0 degree.
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Fig.4 Contours of Stn at i = 0 degrees.
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+5 degrees.

Fig.5 Contours of St at i
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Fig.6 Contours of St, at i = -5 degrees.
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