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STABILITY ANALYSIS OF COMPRESSIBLE BOUNDARY LAYER
IN CURVILINEAR COORDINATE SYSTEM USING NONLINEAR PSE

B. Gao' and S.O. Park”

Nonlinear parabolized stability equations for compressible flow in general curvilinear coordinate system are
derived to deal with a broad range of transition prediction problems on complex geometry. A highly accurate finite
difference PSE code has been developed using an implicit marching procedure. Blasius flow is tested. The results of
the present computation show good agreement with DNS data. Nonlinear interaction can make the T-S fundamental
wave more unstable and the onset of its amplitude decay is shifted downstream relative to linear case. For
nonlinear calculations, rather small difference in initial amplitude can produce large change during nonlinear region.
Compressible secondary instability at Mach number 1.6 is also simulated and showed that 1.1% initial amplitude for
primary mode is enough to trigger the secondary growth.

Key Words : nonlinear PSE (Nonlinear Parbolized Stability Equation), secondary growth, T-S wave, Blasius flow, curvilinear
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Fig. 3 Amplitude evolution of the TS wave at F'=86 without
nonlinear interaction
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Fig. 4 Amplitude evolution of the TS wave and 1st harmonic
wave at /'= 86 with nonlinear interaction
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Fig. 6 Comparison of amplitude evolution of T-S wave for
different initial amplitude with nonlinear interaction at

F=86
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Fig. 7 Comparison of amplitude evolution of T-S wave with
and without nonlinear interaction at #'= 86
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