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Rotordynamic and Leakage Analysis
for Eccentric Annular Seal
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ABSTRACT

Basic equations and their solution procedure are derived for the analysis of an annular pump seal in
which the rotor has a large static displacement from the centered position. The Bulk—flow is assumed for a
control volume set in the seal clearance and the flow is assumed to be completely turbulent in axial and
circumferential direction. Moody’s wall-friction-factor formula is used for the calculation of wall shear
stresses in the control volume. For the reaction force developed by the seal, linearized zeroth-order and
first-order perturbation equations are developed for small motion about an eccentric position. Flow variables
are expanded by using Fourier series for the solution procedure. Integration of the resultant first-order
pressure distribution along and around the seal defines the 12 elements of rotordynamic coefficients of the
eccentric annular pump seal. The results of leakage and rotordynamic coefficients are presented and compared
with the Marquette's experimental results and the San Andres’ theoretical analysis.
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Table 1 Geometry and operating conditions for the eccentric
plain annular pump seal

Seal geometry
Seal diameter 76.29(mm)
Seal length 34.93(mm)
Seal clearance 0.11(mm)
Surface relative roughness 0.001
Operating condition
Pressure difference 6.89 MPa
Rotor speed 10200 rpm
Eccentricity ratio 0.0 - 05
Inlet swirl ratio(Vi/(Rs )) 0.0
Inlet loss coefficient 0.1
Kinematic viscosity( ») 1.14%10"%(m%s)
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Fig. 2 Comparison of leakage between experimental(circle) and
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Fig. 4 Comparison of direct damping coefficients between experi-
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