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Objectives of CFD Component

Validate/assess CFD code and turbulence models.

Perform CFD simulations to study flow and heat transfer
in the combustor-to-stator-transition duct and first-stage
stator with and without film cooling.

Develop and optimize design concepts in collaboration
with university and industrial partners.



Computational Approach

Governing Equations Turbulence Models

continuity low Reynolds # k-ω
compressible Navier-Stokes low Reynolds # SST
total energy expl. Algebraic Rey. stress

Algorithm Code

cell-center finite-volume modified CFL3D
density-based (a research code from
3rd-order flux-difference NASA Langley)
diagonalized ADI w/ multigrid
overlapped/patched grids



Problem Description
Two Locations for the Contouring

(upstream of airfoil only, upstream & through airfoil)

w/ & w/ofilm cooling w/ & w/o gap leakage



Grid System













Conclusions

• When the contouring is all upstream of the airfoil,
secondary flows on both the flat and the contoured
endwalls were similar in magnitude.

• When the contouring starts upstream of the airfoil and
continues through it, secondary flows on the
contoured endwall are markedly weaker than those on
the flat endwall.

• With less secondary flows on the contoured endwall,
film-cooling effectiveness improve considerably
there.














