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A Numerical Study on Flows in a Rotating Serpentine Passage

N. Hur, W. K. Cho, S. Y. Yoon and K. H. Kim
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Turbine Blade Cool

A numerical simulation is carried out on flows in a rotating serpentine flow passage, which

models a cooling passage in a gas turbine blade, by using a 3-D FVM based TURBOQ-3D program.
When it is rotating, the flow field exhibits quite different aspects due to the effect of the Coriolis
force. Especially the secondary flow field appearing in the cross-sectional area is very complex

because of the combined effect of the Coriolis force and the centrifugal force in the curved area.

Local Nusselt numbers are also obtained based on the Reynolds analogy and compared with the

published experimental data showing a good agreement. The results of the present study can be

applied to the design of cooling passages of a gas turbine blade.
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(a) A schematic of a turbine blade internal cooling passage
(b) Computational model of turbine blade internal cooling passages
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(b) y=0.01
Fig. 3 Velocity vectors at y-constant plane, Q=0
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