


















VISCOUS FLOW

Orr-Sommerfeld Equation
o Solution process of O-S equation

1. For a given V(y) (undisturbed velocity profile) and a (wavelength), solve the 
O-S equation as an eigenvalue problem (for the time constant c)

2. Repeat (1) for all possible values of V(y); 0 < V(y) < U(x)
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From Currie “Fundamental Mechanics of Fluids”

Free-stream vel.

UNSTABLE

(for a flat-plate BLDY flow)



VISCOUS FLOW

Description of the BDLY Transition Process 2

From White “Viscous Fluid Flow”
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Stability curves for laminar boundary layers 3

The addition of the inflection point in the adverse-pressure 
gradient case increases the parametric realm of instability.
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