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Effects of Annular Seals on the Stability of Centrifugal Pump Rotors
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Abstract

Rotor dynamic response of pumps is greatly influenced by the nature of the hydraulic forces
arising from wearing seal, balance drum and impeller, etc.. Therefore, rotor dynamic analysis
should be conducted during the design stage in order to aleviate some of the vibrational problems

which might occur during the operational life of pumps.

Previousely, the authors have proposed the method to obtain the dynamic seal coefficients
of the annular plain seal, convergent and divergent tapered seals, parallel grooved seal, spiral
grooved seal and annular stepped seal.

On the basis of these results, this paper presents the investigated effect of seals on the sta-

bility behavior of a centrifugal pump.
The results show the effects of seal geometry, pressure difference, clearance, length/diam-

eter ratio, on stability behavior.
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@ Hydraulic excitating force

@ Centrifugal force due to unbalance

® Oil film force of bearing

@ Hydraulic force of balance drum

® Hydraulic force of wearing ring

® Hydraulic force of interstage seal

(@ Hydraulic force of impeller-diffuser interaction

Fig. 1 Schematic diagram of dynamical force acting
on a pump rotor
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Table 1 Principal data for rotor model

60 Rirgp - RiEZE -2
053

Rotor mass
Shaft stiffness

=30. 6(kg)
=8.49% 10°(N/m)

Circular journal bearing

Diameter =60(mm)
Length =30(mm)
Radial clearance =0. 06(mm)
Viscosity =16.7(MPa-s)

Wearing seal

Diameter =200 (mm)
Length =20(mm)

Radial clearance =0. 4(mm)
Pressure difference =4, 9(MPa)

Table 2 Dynamic coefficients of ball bearing
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