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A Two-Dimensional Cascade Test of an Air-Cooled Turbine Nozzle

Part II On the Temperature Distributions of a Convection-Cooled Blade as De-
termined by Numerical Calculation and by Analogue Simulation Test

By Toyoaki YOsHIDA, Kitao TAKAHARA, Hiroyuki NOUSE,
Shigeo INOUE, Fujio MIMURA and Hiroshi Usul

A numerical calculation by the finite difference method and an experiment by an analogue
simulation test by means of an electric resistance paper on the convection-cooled blade tempera-
ture are described. These trials are intended to be compared with the measured values by the
cascade test that have been shown in Part I of the present pair of Technical Reports. Both
of those methods need heat transfer coefficient- and cooling air temperature-distributions and
other data as boundary conditions, therefore the results depend on the estimation of these
boundary conditions.

The calculated values subject to some dependence upon boundary conditions are in fair
agreement with the cascade test data. On the other, hand the blade temperature distribution
at cross sectional area normal to the spanwise direction and the effect of blade thickness on
these temperature distributions by the analogue simulation test are shown and then discussed.
According to these results, heat flow near the leading edge region is almost normal to the
direction of the blade surface but from halfway to the trailing edge region, the heat flow is
almost parallel to the blade surface direction.
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