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Background

= Rotordynamic analysis are carried out with special
purpose rotordynamic codes

= Rotating equipment is supported by a structure and is
physically coupled with it

= |n special cases — a combined analysis might be
needed

= Simulation driven design
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Objective

= What is needed to perform separate as well as
combined rotordynamical and structural analysis of
rotating equipment?
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Rotordynamical modelling

] DyRoBes Rotor - C\Users\A421993\Documents\DyRoBeS\Example\TurboCharger.rot
Prujgcl__Mn:i:gE A_na[ysis PostProcessor  Tools  View Help

BERE)

OO ® O OY O

21 i)

2ol LA B



Multiphysical interactions
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Undamped natural frequencies [cpm]

Typical analysis

6X 10* Campbell Diagram [Offset rotor on rigid bearings]
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Shaft Response - due to shaft 1 excitation
Rotor Speed = 1300 rpm, Response - FORWARD Precession
Max Orbit at stn 5, substn 1, with a = 0.0040947, b= 0.0040347

Shaft Response - due to shaft 1 excitation
Rotor Speed = 2500 ram, Response - FORWARD Precession
hax Orhit at stn & substn 1, with 8 = 0.00037377, b = 0.00037377
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Station: 2, Sub-Sin: 1, Peak Response = 0.095885 at 4250 rpm
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Possible codes for
combined analysis

= ABAQUS

= ANSYS

= NASTRAN

= COMSOL Multiphysics
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COMSOL Multiphysics
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Implementation of
rotordynamics

= Gyroscopic effect
= Rotordynamical coefficients
= Rotordynamical analysis by parametric sweep

= Calculations of rotordynamical coefficients

Mx + (C + QG)X + KX = F(t)
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Gyroscopic effect
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Rotordynamic coefficients
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Excitations
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Solvers
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Couple a rotor model to a
structural model
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Example of results —
foundation — support — rotor
mode shape
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Example of results
- Campbell plot
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Calculation of
rotordynamical coefficients
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Conclusions

= Possible to design an engineering tool in order to
carry out coupled rotordynamical and structural
analysis

= Possible to identify rotordynamical coefficients using
numerical methods

= Further implementation needed for a complete 3D-
rotordynamical analysis
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