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Abstract: Because of the interaction between mainstream flow and the purge flow that can ensure
the security of the engine, the flow loss increased accordingly. The typical high-pressure turbine cascade
was selected, and the interaction mechanism between the purge flow and mainstream flow in the high-
pressure turbine was studied by numerical simulation. On this basis, the influence of non-axisymmetric
endwall on secondary flow was deeply discussed and the variation of the flow loss of turbine was analyzed
in detail under two different purge flow conditions. When the mass flow ratio of the purge flow was 0.7%,
the non-axisymmetrical endwall weakened the transverse pressure gradient near the hub and the driving
force of the migration of the pressure side leg of horseshoe vortex and leakage vortex, and delayed the
passage vortex formation. When the mass flow ratio of the purge flow increased to 1.3%, the intensity of

secondary flow near the hub became stronger, but the non-axisymmetric endwall still had great effect on
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decreasing the flow loss. It must be noted that the non-axisymmetrical endwall can also weaken the local

adverse pressure gradient on the blade suction side and inhibit flow separation in the corner area.

Keywords: high-pressure turbine; secondary flow; purge flow; non-axisymmetric endwall;

total pressure loss
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Fig. 1 Contours of non-axisymmetric endwall height
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Table 1 Geometry and aerodynamics parameters of

the blade
S8 BiE
%4 /mm 61.08
1A 5% 4 /mm 43.92
HIHEE /mm 50.445
I = /mm 120
Hefa/(e) 1.4
R RAA) 44
HOSRf) 18.47
i E AL 0.26
RASERT 3 0.89
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