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Abstract

The heat exchanger is widely used in many industrial fields, such as chemical industry, petroleum,
thermal power, and so on. The shell and tube heat exchangers are often damaged due to fluid-induced
vibration. In order to prevent the high-speed fluid from directly flushing the entrance, it is supposed
to install the defending wave board at the entrance. We need a specific analysis, because the shell
flow field is more complex, and even causes flow-induced vibration of the tube as a result of the
installation of the defending wave board. Therefore, it is very important to carry out the study of
the flow field of the inlet shell with defending wave board in the shell and tube heat exchangers. In
this paper, a special type of shell and tube heat exchanger in chemical production is taken as the
research object. The Computational Fluid Dynamics method (CFD) is used to establish the model of
the inlet shell flow field. The paper studies the distribution characteristics of flow field under the
installation of the defending wave board. The data obtained by numerical simulation show that
the divergence of the outer tube bundle near the shell is the largest in the triangular arrangement,
but the distribution of the flow field in the square arrangement is different from that of the casing
tube bundle. Therefore, the significance of this research is to explore a new research system that can
describe the relationship between different arrangements, different flow rates, and the characteristics
of different flow fields. Try to offer some structure design ideas for defending wave board shell and
tube heat exchanger. And the data show that the outer tube bundles close to the shell are the most
disturbed in the equilateral triangle arrangement, but the flow field distribution is most disturbed
in the square arrangement, where the inner tube bundles close to the shell.
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Table 1. Heat exchanger parameters
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Figure 1. Schematic diagram of inlet flow field of heat exchanger
with scour plate
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Figure 2. Heat exchanger model
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Figure 4. The excitation force varies with the number of grids
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Table 2. Numerical simulation flow velocity
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Figure 5. Monitoring surface distribution
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Figure 6. Schematic diagram of velocity distribution
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Figure 7. Variation of transverse flow velocity at heat exchange tubes
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Figure 8. Variation of transverse flow velocity at heat exchange tubes
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