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ABSTRACT

An experimental study was performed for two types of co-axial cylindrical shell structures in
order to establish the relationship between in-air dynamic characteristics and in-water ones and
to observe hydrodynamic mass effects on their mode shapes when submerged. The outer
cylinders are prepared with two kinds to get more insights on the fluid-structure interaction
phenomena: one is flexible, which means that the outer cylinder has almost same stiffness as the
inner one, and the other is a rigid one whose stiffness is more than ten times of the inner
one’s(it might be regarded as the scaled-down model of the reactor internals). The finite element
.analyses were also implemented to support the experimental results. The results show that the
natural frequencies of a co-axial cylindrical shell structure in water are remarkably lower than
those in air due to the fluid mass effects. In case of the flexible-to-flexible cylinders, there exist
in-phase and out-of-phase mode shapes and they are affected by the annular gap between the’
co-axial cylinders. For the in-phase mode the in-water natural frequency decreases exponentially
as the gap increases, while it slightly increases in case of the out-of-phase mode due to the

squeezing effect of the gap fluid. In

the flexible-to-rigid case,

the normalized natural

frequency(in-water frequency/in-air one) of the inner cylinder(core barrel model) ranges between

in-phase and out-of-phase mode frequencies of the flexible-to-flexible co-axial

cylindrical

structure having identical dimensions. Also the normalized natural frequency of the inner cylinder

of the flexible-to-rigid one moves from near of the

in-phase mode frequency into the

out-of-phase mode value of the flexible-to-flexible case as circumferential mode number(n)

increases.
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