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Abstract

The pseudospectral method for stability analysis was used to find the most influential disturbance
mode for transition of plane channel flows and Blasius flow at their critical Reynolds numbers. A
number of various oblique disturbance waves were investigated for their pseudospectra and resolvent
nom contours in each flow, and an exhaustive search method was employed to find the disturbing
waves to which the flows become most unstable. In plane Poiseuille flow an oblique disturbance with
a wavelength of 3.5%h (where h is the half channel width) at an angle 28.7° was found to be the
most influential for the flow transition to turbulence, and in plane Couette flow it is an oblique wave
with a wavelength of 3.4%h at an angle of 19.4°. But in Blasius flow it was found that the most
influential mode is a normal wave with a wavelength of 3.448.000. These results imply that the most
influential disturbance mode is closely related to the fundamental acoustic wave with a certain shear
sheltering in the respective flow geometry.
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Fig. 1 Resolvent norm contours and spectrum
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Fig. 3 Resolvent norm contours and spectrum
of Blasius ﬂow at Re=316, a=0.52
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Fig. 4 The minimum value of logs to cross X
axis in plane Poiseuille flow
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axis in plane Couette flow
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Fig. 6 The minimum value of log ¢ to cross
X axis in Blasius flow
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Fig. 10 Shear sheltering in Blasius flow
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