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We investigate the linear stability of the asymptotically high Reynolds number flow

in a planar collapsible channel of which a part of the lower wall has been replaced by a

flexible membrane under longitudinal tension with and without wall inertia. Deformation

of the membrane is assumed to have small amplitude and long wavelength. Far upstream

the flow is Poiseuille flow at high Reynolds number. The flow consists of the inviscid core

and the viscous boundary layers on both walls coupled to each other and to the membrane

deformation. In the study, we use unsteady interactive boundary layer theory to investigate

the stability of the flow for zero external pressure. We observe that in the absence of wall

inertia, the problem is ill-posed when the pressure is fixed upstream (x = 0). However,

when it is fixed downstream end of the membrane (x = 1), the problem is well-posed and

all observed solutions are stable. Also, multiple solutions are possible, if the pressure is

specified further downstream (x ≥ 1.0). When the pressure is fixed (at x = 1.0 and 1.1),

multiple solutions exist and are all always unstable. Nevertheless, when x ≥ 1.5, one of the

solutions is predicted to be stable for some range of the tension T . Now, with the addition

of wall inertia to the membrane, we expect the system to generate flutter-type oscillations

which play an important role in destabilizing the system. The physical mechanisms under-

lying these phenomena will be explored and studied in detail.
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