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Abstract

The heat (mass) transfer characteristics on the blade surface of a first-stage turbine rotor cascade has
been investigated by employing the naphthalene sublimation technique. A four-axis profile measurement
system is employed for the measurements of the local heat (mass) transfer coefficient on the curved
blade surface. The experiments are carried out for two free-stream turbulence intensities of 1.2% and
14.7%. The high free-stream turbulence results in more uniform distributions of heat load on the both
pressure and suction surfaces and in an early boundary-layer separation on the suction surface. The
heat (mass) transfer enhancement on the suction surface due to the endwall vortices is found to be
relatively small under the high free-stream turbulence.
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Fig. 1 Overall view of cascade wind tunnel.
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Fig. 3 Schematic diagram of 4-axis profile
measurement system.
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Fig. 4 Contours of Sh on the pressure surface
in the low turbulence case

Fig. 5 Contours of Sh on the pressure surface
in the high turbulence case
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Fig. 7 Contours of Sh on the suction surface
in the high turbulence case
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