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Added Mass, Viscous Damping and Fluid-stiffness
Coefficients on the Rotating Inner Cylinder in Concentric

Annulus
Woo-Gun Sim, Jin Ho Park, Key Sun Kim

ABSTRACT

While a rotating inner cylinder executes a periodic translational motion in concentric

annulus, the vibration of the rotating inner cylinder is induced by fluid-dynamic forces
acting on the cylinder. In the previous study related to journal bearing, the unsteady viscous
flow in the annulus and the fluid-dynamic forces were evaluated based on a numerical
approach. Considering the dynamic-characteristics of unsteady viscous flow, an approximate
analytical method has been developed for estimating added mass, viscous damping and
fluid-stiffness coefficients. For the study of flow-induced vibrations and related instabilities,
it is of interest to separate the coefficients from the fluid-dynamic forces. The added-mass

and viscous damping coefficients for very narrow annular configurations, as journal bearing,
can be approximated by considering the gap ratio to the radius of inner cylinder, while the
fluid-stiffness coefficient is related to the Reynolds number, the oscillatory Reynolds number

and the gap ratio.
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