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Research on influence of interference device on flow around
thermowell and drag reduction performance
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Abstract: Considering that the thermowell in petroleum cracked gas pipelines is prone to fatigue damage due to the
influence of vortex shedding and fluid resistance, this paper studies the influence of casing with different insertion
depths on the wake flow field and the influence of the interference device on vortex shedding and drag reduction per-
formance by using the large eddy simulation(LES) calculation method to numerically simulate the flow around the
thermowell. The results show that as the insertion depth of the casing increases, the impact of the casing by the flu-
id gradually increases and vortices alternately fall off in the wake. As the installation angle of the casing decreases,
the drag coefficient and lift coefficient gradually decrease, but the fluid impact area of the casing gradually increases,
and the drag reduction effect reaches 11. 4% when the 60° installation angle is selected. The addition of the interfer-
ence device can significantly reduce the drag coefficient and the drag reduction effect reaches 35. 1% compared with
the basic sigle theromuvell, and the vortex shedding frequency is also significantly reduced.
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Fig. 1 Thermowell geometry model before and after interference device
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Fig. 2 Thermowell grid division before and after adding interference device
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Tab. 1 Simulation calculation of boundary conditions
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Fig. 3 Velocity cloud diagrams of the flow field at Fig. 4 The mean pressure cloud diagram of the flow field

different insertion depths of the casing at different insertion depths of the casing
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Fig. 7 Power spectral density diagram of lift coefficient Fig. 8 Circumferential pressure coefficient curve of

at different installation angles casing under different installation angles
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different installation angles
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Fig. 11 Duration curve of casing lift coefficient before and

after 60° installation angle plus interference device
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