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Abstract

In the canned motor pump, fluid is contained in the thin annular regions between the rotor and
stator in locations such as the can annulus and in seals. When relative motion takes place between
rotor and stator, the constrained motion of the fluid can give rise to significant interaction effects.
In a paper authored by R. J. Fritz, the effects of an annular fluid on the vibrations of a long rotor
are investigated. The hydraulic mass term my as defined in Fritz’s equations, is based on the as-
sumption that the annular region is sufficiently long that end leakage effects are negligible. For
this case, the length L is simply the actual length of fluid annulus being considered. But the rotor is
always finite length; the influence of the length needs to be considered in the formula of my.
Therefore, the effects of fluid leakage at the end of the annular region can be taken into account by
modifying the length L to get the effect length L.
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Figure 1. The section of the annular
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Figure 2. The FEA model
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Table 1. The geometric dimension of the FEA models
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W &M% 491 mm

W 4% 591 mm

A A4 [mm)] KAzl P fa 4 [mm] K2
280 0.568 280 0.472
380 0.771 380 0.641
480 0.974 480 0.810
580 1.177 580 0.979
680 1.380 680 1.147
780 1.583 780 1.316
880 1.786 880 1.485
980 1.989 980 1.654
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Figure 3. The curved line between the ratio of effective length and the ratio of length to diameter of the annulus

Bl 3. BMKELLHISKEL 2 Ba X Rihik

Table 2. The ratio of effective length to the ratio of length to diameter of the annulus
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P fEI4ME 491 mm PRI 4ME 591 mm
KAzt A K LA KR K LA
0.568 0.094 0.472 0.069
0.771 0.157 0.641 0.117
0.974 0.224 0.810 0.172
1.177 0.290 0.979 0.229
1.380 0.353 1.147 0.284
1.583 0.409 1316 0.338
1.786 0.460 1.485 0.387
1.989 0.504 1.654 0.433
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