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Abstract

In order to study the flow characteristics and erosion problems of doctorial cap pipeline, according
to the actual production situation on site, the corresponding physical model was established based
on Ansys-Fluent fluid simulation software, and the RNG k-epsilon model, DPM discrete phase model
and erosion rate equation were selected to simulate and study the erosion of ordinary pipe and
doctorial cap pipe. The laws of mass flow rate, gas flow rate and solid particle diameter on erosion
wear of pipe were analyzed and discussed. The findings indicate that, under identical conditions,
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the gas velocity and particle velocity in the cavity of the Bosch cap bend are smaller than that of the
ordinary bend, and the velocity of the particles impacting the shell of the bend is reduced, so the
Bosch cap bend has a good anti-erosion effect. Under certain conditions, the faster the fluid velocity
is, the more obvious the erosion of particles on the bend, and the flow velocity is positively corre-
lated with the erosion rate. At the same flow rate, the erosion rate increases gradually with the in-
crease of particle size, and finally tends to be stable. The simulation results show that the doctorial
cap pipe has strong erosion resistance, and the mass flow rate, gas flow rate and the diameter of
solid particles are the main factors affecting the erosion rate of pipeline elbow.
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Table 1. Impact angle linear piecewise function value
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Figure 1. Bending diagram
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Figure 2. Comparison between experimental and calculated
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Figure 3. Two kinds of bending pressure cloud image
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Figure 4. Two kinds of bending velocity cloud image
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Figure 5. Two kinds of bending erosion cloud image
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Figure 6. Two kinds of bending particle trajectories
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Figure 7. Influence of fluid velocity on erosion of bent pipe
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Figure 8. Influence of particle diameter on erosion of bent pipe
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