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The Effect of Eccentricity on the Stability of Spiral Flows PIETRO
VALSECCHI, ExxonMobil Upstream Research Company — The instability mech-
anisms acting on the flow of fluid between two concentric cylinders where an axial
pressure gradient is also present have been extensively studied and understood over
the past three decades [1,2]. The eccentricity of one cylinder axis with respect to
the other disrupts the axial symmetry that allows for the simplified analytical de-
scription of the base flow and introduces a radial component of the base flow. In
the present study, a small eccentricity is introduced and the variation of the flow
over the tangential direction is described by the first Fourier mode in /theta. With
the origin at the center of the inner cylinder, the modifications to the governing
equations are discussed, as well as the deviation in the boundary conditions given
by the changing distance of the wall from the center. An analytical formulation of
the base flow is derived and the bases for a linear stability calculation are laid.
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