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Multiple Frequencies One-Dimensional Prediction Model of Rotordynamic
Characteristics for Pocket Damper Seals
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Abstract: A multiple frequencies one-dimensional analysis model using unsteady Reynolds-Aver-
aged Navier-Stokes (RANS) solutions and the mesh deformation method was proposed to meet
the requirements of computing rotordyanmic characteristics for pocket damper seals in a large fre-
quency range and avoid the heavy computational effort resulting from the single-frequency vibra-
tion model. A multiple-frequency one-dimensional periodic orbit for rotor surface was viewed as
the excitation signal, and the unsteady solutions combined with the mesh deformation method
were employed to solve the three-dimensional RANS equations and obtain the transient reaction
forces on the PDS rotor surface. The rotor motion signal and reaction forces signal were trans-
formed to the frequency domain using the fast Fourier transform (FFT), and then the eight ro-
tordynamic coefficients of the PDS were determined at ten different excitation frequencies. The
results show that the predicted rotordynamic coefficients of the PDS by the present numerical
method agree well with the experimental data, confirming that the multiple frequencies one-
dimensional analysis model can be adopted for predicting the rotordynamic characteristics of the
PDS.
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