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ABSTRACT

This paper presents the analytical method for predicting turbulence-induced noise in the multilayer-
ed cylinder composed of an outer hose, an inner fluid and an internal core. It is assumed that an infinite
axisymmetric cylinder is located horizontally in water with free stream velocity and the turbulent
boundary layer (TBL) surrounding the outer hose is fully developed and homogeneous. The transfer
function at the core surface due to the propagation of the pressure fluctuation within the TBL is
formulated using the linearized Navier-Stockes equation for solid and fluid. In the estimation of the
energy spectrum of wall pressure fluctuation, the empirical formula proposed by Strawderman based
on the Corcos model is used. A general algorithm for the calculation of the pressure level at the surface
of a core, that is, turbulence-induced noise, is presented. Through the detailed numerical simulation, it
is found that the major noise mechanism is the propagation of the bulge wave along hose.
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Fig. 1 Coordinate and schematic of multilayered cylin-
der
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wa/ ¢, as indicated.
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