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Abstract

Flow analyses using FLUENT 5.4 code were performed to validate the application of the local bi-
directional flow tube in case of water and air flow. In this study, sensitivity studies have been performed to
optimize the design features of the bi-directional flow tube which can be applied for the various experimental
conditions. 2-dimensional axisymmetric steady state flow analyses have been performed. By calculating the
differential pressure at both the front and the rear hole of the flow tube, K values were evaluated. The K
values show good linearity regardless of the tube sizes and the Re numbers in both water and air flow. And
system pressure and water subcooling didn’t affect the K values. Under the elevated pressure of 80bar with
80K water subcooling, the K value indicates a similar trend with the case of 2bar with 80K water subcooling.
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Fig. 1 Schematic diagram of local bi-directional flow
tube
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Fig. 2 Schematic diagram of flow path in the simulation
for the Liu’s experiment

Fig. 3 Mesh in the simulation for the Liu’s experiment
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Fig. 4 Velocity contour in the simulation for the Liu’s
experiment

Fig. 5 Evaluations of K value in the simulation for the
Liu’s experiment

Fig. 6 Dependencies of K value on the Re # in the
simulation for the Liu’s experiment
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Fig. 7 Evaluations of K value in the simulation for the
McCaffery’s experiment

Fig. 8 Dependencies of K value on the Re # in the
simulation for the McCaffery’s experiment
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(a) Pressure contour

(b) Velocity contour

Fig. 9 Pressure and velocity contours in case of water
flow
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Fig. 10 Evaluations of K value in the air and water flow

Fig. 11 Dependencies of K value on the Re # in the air
and water flow
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Fig. 12 Evaluations of K value according to the system
pressure
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