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A Parametric Study and an Optimal Design of an ER-SFD
Supporting a Rigid Rotor System
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Abstract— This paper presents a parametric study and an optimal design of the ER-
SFD supporting a rigid rotor system. An attempt is made to obtain the optimal desgn
of an ER-SFD for a two degree-of-freedom rotor model. Such a simple model is used
in order to get a better insight into the physics of the problem. A maximum whirl
amplitude, supply pressure and voltage are considered, and a maximum whirl amplitude
is minimized over a range of speeds and presented for some values of unbalance mass.
The results presented in this paper provide important design information necessary to
reduce a whirl amplitude of an ER-SFD.
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Fig. 1 Squeeze film damper configuration
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2. ER-SFD2| Parametric Study
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Fig. 2 A rigid rotor system supported by an
ER-SFD
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2.1 Parametric Study
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Table 1| Parameters' range and default values

Parameter Range
Name Symbol Unit Lower Value Delta Upper Value Default Value
SFD Clearance CSFD [mm] 0.35 0.25 1.1 1
SFD Length Iskp [mm] 9.1 3 12.1 12
End Seal Clearance cgs [mm] 0.1 0.25 1.1 0.6
End Seal Length s [mm] 4.95 4.95 19.8 19.8
Viscosity ¢ [N - sec/m?] 0.03 0.03 0.15 0.048
Supply Pressure P [kPa] 0 125 250 0
Voltage 14 [kV] 0 0.375 1.5 0
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Table 2 Initial and optimal values of design variables

Optimal Value

Design Variable Lower Bound Initial Value CASE I CASE 11 Upper Bound
CsFp 0.2 0.5 0.41 0.5 1.0
CES 0.2 0.5 0.24 0.5 1.0
P 0.0 0.5 0 0.0 1.0
|4 0.2 0.5 0.2 0.2 1.0

Table 3 Initial and optimal values of object function and relative change

Initial Value

Optimal Value Relative Change
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