Dyrobes Rotordynamics
. O)E Software dyrobes.com

Improvements for Ver 20.10 February 16, 2018

e Add Analysis Type 13 — Morton Effect

e Add Analysis Type 14 — Multiple Analyses for the same rotor file

e Enhance PostProcessor Graphics in the Time Transient Analysis — Frequency
Domain

In this release note, we will present some examples to illustrate the use of these new
features. The first example is shown below. Although this expander example is mainly
used to demonstrate the Morton effect, it is also used to demonstrate other features.
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In this example, the bearing data is read from the file created by using BePerf, i.e.,
bearing type 15 — Link the BePerf data file. Note that this bearing type is for the linear
analysis only. The program will automate the bearing linearization process internally and
prepare the linearized coefficients to be used in the rotordynamic analysis. Four bearing
files, or four bearing types, can used in this option:

*.LDI — Fixed Lobe Bearings

*.TDI — Tilting Pad Bearings

*.FRB — Floating Ring Bearings

*.GDI — Gas Bearings
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Rotor Bearing System Data

X

] Harmanics ] Torsional/dwxial ]

Aial Forces ] Static Loads ] Constraints ] Mizalignments ] Shaft Bowe Time Forcing
Unite/Drescription ] b aterial ] Shaft Elements ] Digks ] Unbalance Suppolts] Foundation] Uszer's Elements]

Bearing: 1of 2 I Foundation

fdd Brg |

Del Brg | Previous| et |

Station |: ,3_ J: ,U_

Type: |15- Link BePerf Data File (*.LOI, “TOI, *FRE, *.GDI) Linear Analysiz

[~

Comment; |C0mplessol 1277 b load LOP

FileM arne:

Browsze. .

Unit:[2] - Kt Lbfdin, Ct: Lbf-sdin

Save

Save fiz | Close | Help |

Rotor Bearing System Data

&

] Harmanic:s ] Tarsional/Asial ]

Auial Forces ] Static Loads ] Constraints ] Misalighments ] Shaft Bows Time Forcing
Unitz/Description ] td aterial ] Shaft Elements ] Disks ] Unbalance Supports ] Foundation ] Uzer's Elements ]

Bearing: 2of 2 I~ Foundation

4ddBrg |

[el Brg | Previous|

Station |: ,ﬁ J: ,U_

| Type: |15- Lirk BePerf Data File (*.LDI, *.TDI, *.FRE, “GDI) Linear Analysis

-]

Caomment; |Turbine 127.7 b load LOF

FileM arne: |M0rt0n_E:-:ampIe1_B g2 TDI

Browsze. .

Unit:(2] - Kt LbfAin, Ct: Lbf-s/in

Save

Save bz Close Help




Again, these two files were created using BePerf:

%1 DyRoBeS, BePerf - C:\DyRoBe52010\Exampleorton_Example1_Brg1. DI

Project

Fixed-Lobe | Tiking-Pad | CompareDesign  Floating-Ring  Gas-Erg  Thrust-Brg  Lubricant-|

Flow Hydrostatic Tools  Wiew Help

NERT

Camp

Tilt Pad Bearing - Dimensional Analysis

ressor 127.7 b load LOP

Bearing Data Commett: IEompressor 127.7 b load LOP

L=1.8%in Coordinates: |Standard Coordinates [%-7] ;I
0D=373in
Ch=0.0039 in Analysis Option: IHeat Balance vl

2Ck/D = 0.0021
Fivat Angle = 54
Freload =0.3
Offset =05

Arc Length = BO
Load On Pivat
Load Angle = 270
Qsup = 1.5 gpm

Q factor=0.3
Meglect Pivaot Effect

Coneeert | U nits: IEninsh vl
Length L: I‘I.BS [inch)

Diameter O |3.73 [inch]

Brg Radial Cir Ch: |D-DD39 finch]
B earing Freload: IU-3 Advanced

Mumber of Pads: |5—
Pad &rc Length: IBD— degree
PadPivat Offset 05

Load Yector: W

Load Angle: |2?D degree
K. and C Coordinate Angle: ID degree

—Bearing Load ='wW0 +W1 x RPM + W2 x RPM"2——[Lbf]—
w: [127.7 wi: [0

wz: |0

Rotor Speeds [RPM]
Start: I'I oo

[~ Additional Speeds
Erd: |15000 I |1oun

[~

Lubricant: |&mokan IS0 46

Irlet Temperature: I‘I2D [deq.F]
Heat carmied away: IBD (%)

Supplied Flaw: 1.5 [GPH]

ID'3 0 Integration Factor

Click here for ; g :
PadiPivot Data. Pivat Type: I Meglect Pad/Pivat Effect
New | Open | Save | Save bz Run | Parametric Close |
Far Help, press F1 ’_ W |_ -

{il DyRoBeS_BePerf : C:\DyRoBe52010\Example\Morton_Example1_Brg2.TDI

Project

Fixed-Lobe | Tilting-Pad| CompareDesign  Floating-Ring  Gas-Brg  Thrust-Brg  Lubricant-Flow  Hydrostatic

Tools  Wiew Help
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Turbine 131.7 Ib load LOP

Tilt Pad Bearing - Dimensional Analysis

Bearing Data Comment: ITurbine 121.7 Ib load LOP

l[;: ;?g :: Coordinates: IStandard Coordinates [%-Y] ;I
Ch=0.0039 in

Analyziz Option: IHeat Balance vl
Convert | Uniks: IEninsh vl

2CHD = 0.0021
Pivat Angle = 54

O

Preload =0.3 . ]
Length L: [1.89
Ofiset = 0.5 = (et
Arc Length = Bl Diameter D: [3.73 [inch)
Load On Pivat
Load Angle = 270 Brg Radial Cir Che |0.0033 [inch]

Qsup = 1.5 gpm
Q factor=073
MNeglect Pivot Effect

Bearing Preload: |U3— Advanced
Mumber of Pads: |5—
Pad Arc Length: IBD— degree
Pad Pivot Dffset [05

Load Yectar: W

Load Angle: |2?D degree
K. and C Coordinate Angle: ID degree

—Bearing Load =0 + w1 2 RPM + W2 2 RPM™2—(Lbf)—
Wi |131.?

wi: [0 w2: [0

Fator Speeds [RPR)
Start: 1000

[~ Additional Speeds
Ene) |15000 (e |1unn

[~

Lubricant: |Amoken IS0-VG 4

Inlet Temperature: lr [deq.F]
Heat carmed away: IBD— (%)
Supplied Flow: |15— (GPM)
ID-3 03 Integration Factor

Click. here for
Pad/PFivot D ata...

MNew | Open |

Save

Fivat Type: I Meglect Pad/Fivot Effect

SaveAs | Cloze

Run | Parametric

For Help, press F1

| L




It is strongly recommended that you analyze the bearing using BePerf first to ensure the
bearing performance, such as minimum film thickness, maximum temperature, etc., meet
the design criteria before performing any rotordynamics analysis.

To demonstrate the multiple analysis option, go to Analysis — Lateral Vibration —
Analysis type 14 as shown below. Check the analysis you would like to analyze and
Click OK. Then Click Run.

[ x||

Tranzient Analysis Gravity [g)

Apalysis: |‘I 4- Multiple Analyzes -

Shaft Element Effects

[« Raotatom netia  # Shear Deformation W Gwroscopic
W 1 - Sitalic Deflection & Bearing Load oK 56058
Static Deflection Critical Speed Map BB DI s SR L=
[v Constrained Bearing Stations Spindehirl Ratio: |‘|_ [ 2-Critical Speed Analpsis —
. LCancel
Critical Speed Analysis Bearing k. - hin: |ﬁ I 3 - Critical Speed Map e Zern Gz
Spin/whil Fiatio; [1 Npte: B0 Moy [1 | 4-Whil Spesd & Stabiity Analysis poellfele
Ma. of Modes: |5 Shfress to be varied [w 15 - Steady State Synchronous Response - Linear Systent
Brg Stiffness: | Ky - Bearings: |41 [ B-Steady Synchronous Response - Mon-Linear System T:Sc‘lnﬁgon
@ rpm: |0 [ Allow Bearing [ 7 - Time Transient Analyzis - Time Domain
Whirl Speed and Stability Analysis Steady State Synchio [ 8- Steady State Hamonic Exciation Fiespanse
RiPM-Starting: |0 RPM-Stating [1000] | 9-Steady Maneuver Load Analsis
Ending: |0 Ending: |15008 [ 10 - Time Trangient Analpsiz - Frequency D omain Run
Increment: |0 Increment;  |500 [ 11 - Matual Catenany [Gravity Sag) Analwsis
Mo, of Modes: |4 Ewcitation Shaft: |1 [ 12 -'whil Speed & Stability with Aerodynamic Cross-Coupling
ancel
Aerodynamics - 0 v &l Synchionized

Steady Maneuvers [Base Constant Translational Acceleration andsor Turm B ate)

Speed [RPM]: |0 Accelerstion - |0 s |D Tum Rate - |D S |D Ref Pos: |0

Once the analysis is done, you may use the postprocessor to view the analysis results as if
they were analyzed individually. Note that if you use Bearing type 15, there are several
intermediate files created with “ design.*” after the bearing file name. *.brg are the
linearized bearing coefficients used in the rotordyminic analysis, others are associated
output files, which can be used for verification purposes.

To demonstrate the Morton Analysis — Analysis Type 13, go to Analysis — Lateral
Vibration — Analysis type 13 as shown below. For more details on the Morton Analysis,
please see User Manual Morton Analysis Program by Dr. R. G. Kirk. Several notes are
summarized below:

1. Currently, only Tilting Pad Bearing (*.TDI) is considered.

2. Morton Effect was observed for overhung rotors, so when selecting a bearing under
study, either LEFT or RIGHT overhang must also be specified.

3. Since Motor Analysis study the thermal growth in the shaft, the Hear Balance must be
specified in the bearing file (*.TDI).



Lateral Analysis Option & Run Time Data

Transient Analysi Gravity [g]——

13- Morton Effect - Bearing Type 15 [TRJ)

RECWE: Morton Effect Additional Input Parameters
¥ Rol
_ et — Bearing and Overhang Parameter o

v Co Bearing Mo.: |1 (3 Statiot; I g Overhang: ILeft vl
~ Critical Bearing Pad Thickness: ID- 625 (i) Additiohal Dverhang Mass: ID [Lb)

Cancel

Spin IFiIe: Mortan_Examplel_Brgl. TDI
Mo, .
— Lubricant Parameter
Brg St Supply Pressure: |30 [p=i)
= . I
Ambient Temperature; |70 [degF)
- Whirl 5 Inlet Temperature = 120 degF - Lubricant: Amaokon 1S04G 46
RPM
— Rotor Parameters
Design Speed (M) [9964) [RFH)
I
N Journal Coeff. of Thermal Expanzion: IB. E7e-006 [/degF)
0.d
Mechanical Overhang Unbalance [UMEBR): I'I -BE3ATH N2 j IU-15U1 il [Dz-it]
—Stea; IShaft: 1. Weight: 259,346 Lb, Owerhang station: from 1 to 8
Speed ~ Speed [RPM) Range of Interest
Start: I'IDDD End: |'|5lJDD Increment: I'IDDD

ip, press Fi
——

To view the results — PostProcessor — Morton Effect. Again, for more information,
please see the User’s Manual.
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Matural Frequencies and Modes Intersection Speed: 10901, 13639 rpm
Steady State Response - Single Harmonic .
Steady State Response - Recip. Excitations
Time Based Transient Response

Startup Speed Dependent Transient

024
Uthr

018

- r T T

Yrn
Axial - Model Summary 0172 | |
Matural Frequencies and Modes 4 . X
Steady State Response 4 | |

| |

0.06
Lakeral-Torsional-xial - Model Surnmary

Whirl Speed and Stability Analysis
Steady Synchronous Response
Time Transient Response

Steady Harmaonic Response

0.00 1 1 1 | 1 |
1] anoa G000 a000 12000 14000

LR

Ruotational Speed (rpm)

T






