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X—J—F Key Words
Flow instability, Pattern formation, Flow transition, Turbulence, Flow control
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2% BE Course Objectives
Deep understanding of flow instability, flow transition, and turbulence for engineering applications
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FLEH4E Course Goals

Students are able to

(1) explain important issues of the flow instability, transition and turbulence

(2) describe mathematically the flow instability and transition

(3) evaluate turbulent flows

(4) provide ideas for flow control based on the knowledge and skills summarized above
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$2%E51E Course Schedule

(1) Introduction for flow instability, transition and turbulence

(2) Flow instability: Theory (stability of solution and bifurcation, linear stability analysis, LLandau equation)

(3) Flow instability: Phenomena (Rayleigh-Benard convection, Taylor—Couette flow, K-H instability, Wake, etc)

(4) Flow transition (Landau—Hopf scenario, Ruelle-Tackens scenario, finite amplitude problem)

(5) Scaling for turbulent flows (Kolmogorov’ s ideas)

(6) Turbulence and vortex motion (vorticity equation, stretching, tilting)

(7) Statistical approach for turbulent flows (Reynolds decomposition, Reynolds equation, eddy viscosity, turbulent model)
(8) Flow control (flow pattern, vibration, separation, drag reduction)
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Submitting reports are required to evaluate the understanding at each topic.
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FAESHEDESEL A% Grading System
The reports submitted are evaluated for the grading.
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