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Experimental Study about Two-phase Damping Ratio on a Tube Bundle
Subjected to Homogeneous Two-phase Flow
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Abstract: Two-phase cross flow exists in many shell-and-tube heat exchangers such as condensers, evaporators,
and nuclear steam generators. The drag force acting on a tube bundle subjected to air/water flow is evaluated
experimentally. The cylinders subjected to two-phase flow are arranged in a normal square array. The ratio of
pitch to diameter is 1.35, and the diameter of the cylinder is 18 mm. The drag force along the flow direction
on the tube bundles is measured to calculate the drag coefficient and the two-phase damping ratio. The
two-phase damping ratios, given by the analytical model for a homogeneous two-phase flow, are compared
with experimental results. The correlation factor between the frictional pressure drop and the hydraulic drag
coefficient is determined from the experimental results. The factor is used to calculate the drag force
analytically. It is found that with an increase in the mass flux, the drag force, and the drag coefficients are
close to the results given by the homogeneous model. The result shows that the damping ratio can be
calculated using the homogeneous model for bubbly flow of sufficiently large mass flux.
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