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Abstract

In order to investigate the evolution of the diverting state and the change of the structure field,
experimental measurement method can be used in practice, but it is insufficient to capture the
details of the flow of the bend pipe. By using the practical k-¢ turbulence model installed by

WEFIH: R, P3R4 FET Workbench X4 B E I G #E A AT 1], BAR 545, 2024, 13(3): 1974-1980.
DOI: 10.12677/mos.2024.133183


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.133183
https://doi.org/10.12677/mos.2024.133183
https://www.hanspub.org/

FLUENT software, the numerical simulation of the flow state in a straight rectangular pipeline is
carried out. The pressure field distribution diagram and velocity vector distribution diagram of
the medium flowing through the bending pipe are easily obtained by the simulation analysis tool,
so that the pressure and velocity changes of the medium can be intuitively presented. In the oper-
ation of bending pipe, the centrifugal effect caused by curvature causes the outer pressure of pipe
to exceed the inner layer. On the other hand, the flow rate near the inside of the curve is signifi-
cantly better than the outside. The structural field analysis shows that the pipe with a wall thick-
ness of 5Smm has a slight deformation at the outlet. With the help of the simulation of Workbench
software, the complex phenomena and change logic of fluid flow in the bend pipe are shown, which
provides a reference for understanding the actual flow distribution and lays a foundation for the
subsequent structural improvement and design optimization.
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Figure 1. Flow of fluid-structure coupling analysis
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Figure 2. Physical model diagram of rectangular pipeline
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Figure 3. Fluid grid diagram based on “Mosaic” technology
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Figure 4. Pipe wall grid diagram
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Figure 5. Velocity trace diagram
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Figure 6. Pressure nephogram
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Figure 7. Middle section velocity cloud image
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Figure 8. Velocity vector diagram
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Figure 9. Equal-effect diagram
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Figure 10. General deformation diagram
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