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Application of Pumping Ring in Anti-Fouling Structure of
Mechanical Seal Medium Side
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Abstract:In view of the problem that the sealing assembly of the mechanical seal of the easily polymerized circulating
pump is blocked by the polymer and the sealing end face is excessively worn, the method of adding the pumping ring as
a fluid-assisted pushing device was proposed to improve the flow of the medium and avoid the accumulation of polymer
particles. The finite element method was used to simulate the solid-liquid two-phase flow field in the medium-side sealed
cavity. The effects of the screw direction and the helix angle of the pumping ring on the velocity and volume fraction
distribution of the polymer particles in the sealed cavity were studied. The results show that when the pumping ring is
left-handed, the axial velocity of the medium side is higher and the particle volume fraction at the end of the sealing
dynamic ring is lower. When the helix angle is 45°, the volume fraction of the solid particles at the end of the dynamic
and static ring is the lowest. The application of the pumping ring reduces the particle volume fraction on the outer surface
of the sealing end face and increases the flow velocity of the particles, which provides a reference for the design of the
mechanical seal anti-fouling structure.
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Figure 1 ~ Structure of mechanical

seal medium side
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Figure 2 Structure of pumping ring
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Figure 3 Fluid meshing in sealed cavity
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Figure 4  Particle axial velocity distribution at

(b) RERLE

different screw directions
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Figure 5 Axial velocity distribution of solid particles in
end face of static and dynamic ring along radial direction
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Figure 6 Distribution of particle volume fraction at
end face between static and dynamic ring
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Figure 7 Particles volume fraction distribution in
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different directions of rotation
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Figure 8 Particle flow traces at

different helix angles
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Figure 9  Axial velocity distribution of particles at

mid-diameter of longitudinal section of sealed cavity
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Figure 10 Particle velocity vector

distribution outside pumping ring
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Figure 11  Particle volume fraction

distribution at different helix angles
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