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Film cooling characteristics of novel adjustable guide vane
endwalls in variable geometry turbines
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2. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Combining experimental and numerical simulation, the endwall film cooling characteristics
of novel variable guide vane were further examined. The film cooling characteristics on the endwalls of
both the conventional vane and the novel variable guide vane were compared under different exit Mach
number (Ma) conditions. The variations in film cooling effectiveness were investigated with respect to
different coolant-to-mainstream mass flow ratios and different turning angles of the novel vane. The results
indicated that, at the same coolant-to-mainstream mass flow ratios, variations in Ma had a minor impact on
the endwall film cooling effectiveness of both the conventional and novel vanes, with the coverage and
magnitude of the cooling film exhibiting minimal changes. As the coolant-to-mainstream mass flow ratios
increased, the film cooling effectiveness on the endwalls of both vane types improved. The turning angle
change of the novel variable guide vane altered the near-wall pressure distribution, thus causing a

significant influence on the distribution of endwall film cooling effectiveness.
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