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Rotordynamic Analysis for Labyrinth Seals Used in
Compressors

0 Tae Woong Ha®, An Sung Lee™

ABSTRACT

The analysis of lateral hydrodynamic forces from the compressor labyrinth
seals is presented. The Dbasic equations are derived wusing a
two-control-volume model for compressible flow. Blasius’ wall friction-factor
formula and jet flow theory are used for the calculation of the wall shear
stresses and the recirculation velocity in the cavity. Linearized zeroth-order
and first-order perturbation equations are developed for small motion about a
centered position by an expansion in the eccentricity ratio. Integration of the
resultant first-order pressure distribution along and around the seal defines
the rotordynamic coefficients of the labyrinth seal. The rotordynamic analysis
for the balance drum labyrinth seal of an ethylene refrigeration compressor is
carried out. The results of rotordynamic characteristic of the labyrinth seal
and comparisons with other types of seal, honeycomb seal and smooth seal,
are presented.
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Fig. 3 Rotordynamic coefficients vs. Pr/Ps
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Fig. 4 Rotordynamic coefficients vs. Clearance
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Fig. 5 Rotordynamic coefficients vs. Rotor speed
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Table 1 Comparisons leakage and rotordynamic
coefficients with various seals

Labyrinth | Honeycomb | smooth
m(kg/s) 0.269 0.325 0.646
K(IN/M)
X 10° -225 -3.77 0.36
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x 10° 135 407 142
C(N )
SA:I 0.241 0.033 0.028
x 10
k/(C @) 0.60 0.13 0.54
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