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Research on Secondary Flow Loss Reduction of High Loaded Cascade by Blade Fins

SER R

TERAO Toshihiro

ABSTRACT

W B JIIH h

FUJII Kenji KAWATA Yutaka

The high temperature gas turbine with high loaded turbine cascade is under development to

prevent the global warming effect by the carbon dioxide and to save natural resources. The larger

loss at the high loaded turbine cascade is generated by the horseshoe vortex and the passage vortex.

In this research, flow visualization and the loss measurement were carried out to understand the

behavior of the horseshoe vortex and its effect on the loss. The suction surface fins were tested as a

countermeasure and proved to reduce the peak loss of the secondary flow.

Key words : Horseshoe vortex, High loaded cascade, Flow visualization, Blade fins, Secondary flow
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Study on Heat Transfer and Film Cooling for Next Generation High Temperature

1.
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Industrial Gas Turbine Blades

ety ]l Wil IERt! FIH !
KITAMURA Tsuyoshi MATSUURA Masaaki HADA Satoshi
sl = AW =

TSUKAGOSHI Keizo TAKEISHI Ken-ichiro

ABSTRACT

Heat transfer coefficient and film cooling effectiveness on a rotating turbine blade have been studied
by using a Low-Speed Research Turbine (LSRT) facility. The turbine model airfoils applied to LSRT
were high loaded type suitable for next generation industrial gas turbines. The measurements of
film cooling effectiveness on the platform have been conducted with pressure sensitive paint (PSP)
technique. The horseshoe vortex, the passage vortex and the flow near the suction side of leading
edge strongly influence heat transfer and film cooling around the inlet on the platform. They cause the
increase of heat transfer and the decrease of film cooling effectiveness.

In addition to the experimental works, this paper deals with CFD (Computational Fluid Dynamics)
to predict the heat transfer coefficient around the turbine airfoil. The comparison between experimental
results and the analytical one has been considered.

The useful information to attain high performance cooling design for high reliability turbine blades
has been obtained.

Key words : Gas turbine, heat transfer, film cooling, pressure sensitive paint, CED
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