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NUMERICAL ANALYSIS OF FLOW UNDER TRANSONIC CONDITIONS
IN ULTRA-HIGHLY LOADED LINEAR TURBINE CASCADE

RARFIE
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The objective of this study is to obtain the knowledge for applying the ultra-highly loaded turbine cascade (UHLTC) with

the turning angle of 160 degrees to a practical gas turbine. In this study, two-dimensional and three-dimensional flow in

UHLTC were analyzed numerically for three exit Mach number conditions in order to clarify the internal flows behavior and
the loss generation mechanism in UHLTC under the transonic conditions. The computed results revealed that the boundary

layer fluid on the endwall was migrated and accumulated on the blade suction surface by the passage vortex. This accumulation

of boundary layer intensified the interactions with the shock waves discharged from the pressure side of the trailing edge and

from the blade suction surface resulting in the serious loss generation. The losses caused by these interactions increased with

the increase of the exit Mach number.
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Inlet metal angle : o [deg.] 80.0

Outlet metal angle : £ [deg.] 80.0

Axial chord length : C,, [mm] 6.57

Blade pitch : S [mm] 12.25

Blade height : H [mm] 9.60

* 2 BRRM
Inlet flow angle : y, [deg.] 80.0
Inlet total pressure : Pt, [Pa] 101325
Inlet total temperature : Tt, [K] 288
Isentropic exit mach munber : Mg 1.0 1.2 14

Outlet static pressure : Ps, [Pa] 53528 | 41784 | 31840
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