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Abstract

The heat (mass) transfer characteristics on the blade surface of a first-stage turbine rotor cascade for
power generation has been investigated by employing the naphthalene sublimation technique. A
four-axis profile measurement system is successfully developed for the measurements of the local heat
(mass) transfer coefficient on the curved blade surface. The experiment is carried out at the free-stream
Reynolds number and turbulence intensity of 2.09 X 10° and 1.2%. The results on the blade surfaces
show that the local heat (mass) transfer on the suction surface is strongly influenced by the endwall
vortices, but that on the pressure surface shows a nearly two-dimensional nature. The pressure surface
has a more uniform distribution of heat load than the suction one.
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NOZZLE CASCADE

Fig.1 Overall view of cascade wind tunnel.
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Fig.4 Three-dimensional vortex flow pattern

in the endwall region.
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