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Benchmarking turbulence models for gas-turbine applications

The design of the internal cooling system of gas turbine blades (Fig. 1) demands the accurate predic-
tion of the turbulent flow and the convective heat transfer processes. Numerous advanced models for
turbulent momentum and energy transport are available, but these are rarely tested in real-world ap-
plications. The central objective of this thesis is to use some of these advanced models to obtain pre-
dictions for actual internal gas turbine cooling system. Two test cases will be considered: a two-pass
cooling channel with ribs and bends (Fig. 2), and an array of jets impinging on a curved surface.
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Fig. 1. Cooling technologies for gas turbine blades [1] Fig. 2: Two-pass cooling channel [2]

Tasks

e Literature review

o Assessment of various turbulence model to predict the flow field in the test cases
Assessment of various turbulent scalar-flux model

Determination of the best combination of models for each test case
Documentation

Place of work:
This work can be performed at ITLR or at the University of California, Davis - USA.

Begin date and duration:  April 2024 (negotiable), 6 months
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