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Abstract

Based on the fluid dynamics simulation software Fluent, using the friction factor as a representa-
tion, the internal flow field of the Urban heating large diameter corrugated pipes and improved
structures were numerically simulated to study the changes of the internal resistance of the cor-
rugated pipes under different structural parameters and working conditions. The results indicate
that the corrugated structure enhances the disturbance of the fluid compared to the smooth tube,
resulting in more significant pressure drops. The height of the corrugations has a significant effect
on the flow resistance characteristics. The orthogonal design method was used to combine the
main parameters of the bellows and simulate the flow resistance to explore the change of the flow
resistance of the bellows under the coupling of multiple factors. Among these factors, the height of
the corrugations has the greatest impact on the flow resistance, while the gap between the corru-
gations has the least impact. The simulation results indicate that the pressure losses are reduced
due to the improved structure. This research can provide reference for the design and optimiza-
tion of large diameter helical finned tubes for urban district heating.
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Table 1. The characteristic size of the corrugated pipe

=L ORYERHER T

4% DImm P4E d/mm PR g/mm W= H/mm HK L/Imm
1870 1700 110 85 880

M Solidworks B X I SUE BEAT 3R, P SUE R R a1 1 FR

q

L
H s q NIkER; d MIREUE NAE: D NISUESME: L NIEUE K.

Figure 1. Corrugated pipe view
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Figure 2. Corrugated pipe meshing
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Figure 3. Grid independence validation diagram
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Figure 4. Pressure cloud diagram of XY section of wave height 85mm corrugated pipe
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Figure 5. The change of friction factor f with speed v at different wave heights
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Figure 6. Comparison of corrugated pipe with different wave pitches and pressure drop between smooth tubes
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Figure 7. The change of friction factor f with speed v at different wave distances
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Figure 8. Corrugated pipe with different pipe diameters compared to smooth pipe pressure drop
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Figure 9. The change of friction factor f with speed v at different pipe diameters
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Table 2. Simulation factors and level tables
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Table 3. Quadrature simulation design table
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Figure 10. Schematic diagram of bellows structure improvement
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Figure 11. Schematic diagram of the gradual expansion tube
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Table 5. The pressure drop is reduced by value and proportion after structural improvement
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