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Study on Dynamic Stability of Scallop Damper Seals
Working with Supercritical Carbon Dioxide
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China Post Code :200093 ;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, Shanghai , China,Post Code ;200093 )

Abstract: To explore the dynamic stability of supercritical carbon dioxide (SCO, ) scallop damper seal
under different operating conditions, a numerical calculation model of the scallop damper seal working
with the SCO, was established. The effects of various parameters such as inlet pressure,inlet temperature
and rotational speeds on the rotordynamic characteristics and leakage performance of the scallop damper
seal working with the SCO, were analyzed. Results indicate that the direct complex stiffness changes from
positive to negative with the increase of whirling frequency; the cross-coupled complex stiffness reduces
with the increase of inlet temperature and pressure ,while it rises with the increase of rotational speed ;the
effective damping of the scallop damper seal working with the SCO, diminishes with the increase of inlet
temperature and rotational speed, while it increases with the increase of inlet pressure. When the inlet
pressure is 8.1 MPa,the effective damping is about 1.7 to 2.9 times of that under 7.7 MPa. The direct
complex stiffness and effective damping of the scallop damper seal are significantly greater than those of
the labyrinth seal. The scallop damper seal possesses better stability. Besides, the leakage flowrate of the
scallop damper seal is slightly higher than that of the labyrinth seal.
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Fig. 1 Geometry model of the scallop damper seal
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Fig. 2 Mesh distribution of the scallop damper seal
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Fig. 3 Elliptical whirling orbits of the rotor
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Fig. 7 Direct complex stiffness vs. whirling frequency
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Fig. 15 Direct complex stiffness vs. whirling frequency
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