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ability of Normal Square Tube

es 1n Two-Phase Cross Flow
Woo Gun Sim M1 Yeon Park

ABSTRACT

dge on damping and fluid-elastic instability is necessary to
v-induced vibration problems in shell and tube heat exchanger
as steam generator. Fluid-elastic instability is the most important
bration excitation mechanism for heat exchanger tube bundles
subjected to the cross flow. Experiments have been performed to
investigate fluid-elastic instability of normal square tube bundles,
subjected to two-phase cross flow. The test section consists of
cantilevered flexible cylinder(s) and rigid cylinders of normal square
array. From a practical design point of view, fluid-elastic instability may
be expressed simply in terms of dimensionless flow velocity and
dimensionless mass-damping parameter. For dynamic instability of
cylinder rows, added mass, damping and critical flow velocity are
evaluated. The Fluid-elastic instability coefficient is calculated and then
compared to existing results given for tube bundles in normal square.
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Square Array
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Total mass acting on the flexible inner cylinder
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)@ ,‘ 0l - Pressure perturbation, Acceleration
) (D)

=y | - Added mass, Frequency, Damping ratio,

)02 010 d quency, Damping
: - Critical flow velocity,

Fluid-elastic instability coefficient

Modulus of Elasticity, E 0.12 GPa

Length of the flexible pipe, L 123 mm

Mass of inner pipe per unit length, 7. | 0.017 kg/m

Outer diameter of inner pipe. d pipe 5 mm

Outer tube mass per unit length, 77,57 0.289 kg/m

inner diameter of outer tube. in g mm

test section

mixer outer diameter of outer tube, ¢ 20 mm

out

air supply line

orifice flow meter water tank
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l-elastic instability of tube bundles
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am has been performed with normal square array of cylinders
flow, to investigate fluid-elastic instability of tube bundles.

r diameter ratio was 1.3 and the diameter of cylinder is 20 mm.

nic instability of cylinder(s) is evaluated with added mass, damping and the
old flow velocity.

he two-phase damping was calculated, considering viscous damping, structure
damping and the total damping, measured at two-phase flow.

The measured two-phase damping ratios are compared to the semi-analytical results

proposed by Sim (2007).

* However the two-phase damping data is scattered, average values of the data versus
void fraction agree well with the analytical results.

 Two-phase damping is very dependent on void fraction

» The calculated fluid-elastic instability coefficients for p/d=1.3 is slightly less than K=3.4
recommended by the design guideline, ASME Code Section III App. N-1300.
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