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LDV measurements and URANS calculations downstream of a globe valve
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Abstract A Globe valve is one of the possible piping geometries which cause flow accelerated
corrosion (FAC) . Studies on FAC related to a globe valve are, however, few and the flow field is
not well understood. Hence, to understand the flow field downstream of the globe valve, velocity
profile was measured using laser Doppler velocimetry (LDV) . In addition, numerical simulations
were performed and a method for quantitative simulation for such a complicated flow path as a globe
valve was investigated. The diameter of the downstream pipe was 50 mm, and the cross-sectional
average velocity was set to 3.54 m/s. In the numerical simulation, unsteady RANS calculations
were performed employing standard 2—e and BSL-RSM models for turbulence models, and the
results were evaluated by time-averaging procedure.

From the LDV measurements, axial velocity near the center axis of the pipe was lower than that
near the pipe wall, especially around the lower wall near the outlet of the valve. Transversal
velocity profiles revealed the existence of the swirl flow with twin vortices in the downstream of the
globe valve. A steady RANS calculation of the globe valve did not converge to a unique result and
fluctuated with iteration steps. On the contrary, time-averaged results of unsteady RANS
calculations agreed well with velocity profiles measured by LDV . This evaluation method could be
useful to simulate flows in a complicated geometry like pipe flows in the nuclear power plant.

Keywords flow accelerated corrosion, globe valve, LDV, URANS, swirl flow
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