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Description

TurboMachinery 1.0 is a software tool for solution to rotordynamics of the
turbocharger. It is a plugin type software for Multibody System (MBS) software
Adams/View version 2018.0.0. SW enables fast and user-friendly creation of
computational model of turbocharger rotor. It enables to incorporate different level
of details of individual design features. Each part of the turbocharger can be modelled
as a rigid body or as a reduced flexible body. Thrust and journal bearings are solved
as ideal joints or analytically with formulas derived from the Reynolds equation for
infinitely short bearings. The computational model is capable of solution to oil
temperature change due to the shear heating effects. The output of the SW is the
complex computational model of turbocharger rotordynamics in MBS, which can be
further modified by user. Such computational model is perfect for bearing analysis or
analysis of NVH effects of turbocharger.

Keywords
Turbocharger, thrust bearing, journal bearing, rotordynamics.

CZ Popis

TurboMachinery 1.0 je softwarovy nastroj pro feseni problematiky rotordynamiky
turbodmychadel. SW je plugin do Multibody System (MBS) software Adams/View
2018.0.0. SW umoznuje rychlou a uzivatelsky pfijemnou tvorbu vypoctového modelu
rotoru turbodmychadla sréiznou trovni detaild jednotlivych konstrukénich uzla.
Jednotliva télesa turbodmychadla je mozné tesSit jako dokonale tuh4, nebo jako
redukovana poddajna télesa. Axialni aradidlni loziska jsou feSena jako idealni
kinematické dvojice, nebo pomoci analytickych vztaht vychazejicich zteseni
Reynoldsovy rovnice pro nekoneéné kratké lozisko. Ve vypoctovém modelu je mozné
zahrnout tepelnou zavislost vlastnosti oleje a také ohrati olejové vrstvy pti priitoku
loziskem. Vystupem SW je vytvoreny komplexni MBS vypocétovy model, ktery miize
uzivatel dale modifikovat. Vytvofeny vypoctovy model je vhodny k analyze lozisek a
vibraci a hluku turbodmychadla.

CZ Klicova slova
Turbodmychadlo, axidlni loZisko, kluzné loZisko, rotordynamika.

CZ Parametry technické

Vyuzitim software je mozné rychle a efektivné vytvaret komplexni vypoctové modely
rotordynamiky turbodmychadla v MBS. Ty jsou vhodné k analyze lozisek a vibraci a
hluku turbodmychadla.

CZ Parametry ekonomické

SW je vytvoteny jako plugin pro komerény MBS Adams/View 2018.0.0 od MSC
Software. Software lze Sitit zdarma a pouZzivat k nekomer¢nim tacelim. Na pouziti
vyZaduje licenci Adams/View. Uzivatel vSak neni opravnén software ¢i jeho soucasti,
jakkoliv ménit. Pro komerc¢ni vyuziti je treba se obratit na autora:

Ing. Jozef Dlugos

jozef.dlugos@vutbr.cz

tel: +42 054 1142 262
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Predano za projekt
Vyvoj prosttedki pro snizZovani vibraci a hluku turbodmychadel, TJ01000033.

CZ Implementacni plan
Plan implementace vysledki projektu piredpoklada nasledujici formy uplatnéni:
e Vyuziti licenci na software mimo ucastniky projektu ve formé pronajmu na
definovanou dobu nebo prodeje s trvalou platnosti.
e Vyuziti softwaru ucastniky projektu pro externi zakazniky pfi vyvoji
turbodmychadel.
e Vyuziti ziskanych znalosti a zkuSenosti reSitelského tymu pro reSeni
problematiky vibraci a hluku turbodmychadel.

CZ Kontaktni osoba
Ing. Jozef Dlugos

CZ Telefon
+420541142262

CZ Mistnost
A1/815

CZ Prohlaseni

Prohlasuji, ze popsany vysledek napliiuje definici uvedenou v Metodice hodnoceni
vysledku vyzkumu, experimentalniho vyvoje a inovaci pro rok 2010, a ze jsem si
védom dtsledku plynoucich z poruseni § 14 zdkona ¢. 130/2002 Sb. (ve znéni
platném od 1. cervence 2009). Prohlasuji rovnéz, Zze na pozadani predlozim
technickou dokumentaci vysledku.

Ing. Jozef Dlugos
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W Create Turbocharger

Turbocharger shaft is defined as a rigid body with inertia.

P
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4 Shaft Model Method L] Shaft Data ® Wheels Data ’ J
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Figure 2 Wizzard step no. 1
d Create Turbocharger *
Step 2 of 10
‘ Shaft Model Method ® Shaft Data L] Wheels Data ’ J
Specification
Shaft Length |(u_07452 m) | ]
L —
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Define Mass by User Input j

Mass |(0_083UT kg)
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Figure 3 Wizzard step no. 2
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Wl Creste Turbocharger x
Step 3 of 10
‘ Shaft Data ® Wheels Data ® Centre Housing } J
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Define Mass by User Input j
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Figure 4 Wizzard step no. 3
W Create Turbocharger ¥
Step 4 of 10
‘ Wheels Data ] Centre Housing ® Radial Bearings ’ J
Shaft is constrained to IGround 'I
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FE Part

< Back | Next = I Close

Figure 5 Wizzard step no. 4
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Wl Create Turbacharger x
Step 5 of 10
‘ Centre Housing L] Radial Bearings L] Axial Bearings } J
Mumber of Bearings Iz
1] 2]
o —

|(n,nzsns m) AJ—L—

etnod | NPT -

Ideal Joint

Stiffness & Damping
Ocvirk

Bearing 1s modelled as Cylindrical Joint.
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Figure 6 Wizzard step no. 5

Wl Create Turbocharger s
Step 6 of 10
‘ Radial Bearings ] Axial Bearings L] Test Rig } J

Number of Bearings 1

1]

e

(001557 m) —bl—ld—

vetrod | NS -

Ideal Joint

Analytical

Bearing is modelled as Inplane & Parallel Joint Primitive_
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Figure 7 Wizzard step no. 6
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@ Create Turbocharger X
Step 7 of 10
‘ Axial Bearings L] Test Rig ® Speed Cycle } J

Direction of Rotation | Clockwise 'I

—» | S

Mumber of Connectors 1
Stiffness Damping Inertia Turbine Wheel

| ¢1.0h-mmvrady) | (1000.0(1-mm-secs 53]

Applied Rotation|
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Figure 8 Wizzard step no. 7

W@ Create Turbocharger X

Step 8 of 10

‘ Test Rig L] Speed Cycle ® Thrust Force } J

Speed defined as I Constant Speed 'l
Constant Speed I 120000 0
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Figure 9 Wizzard step no. 8
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W@ Create Turbocharger x
Step 9 of 10
‘ Speed Cycle L] Thrust Force L] Completion } J

™ Thrust Force

Force Direction IF’USitive 'l
Force defined as ICunstant 'l
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Figure 10 Wizzard step no. 9

W Create Turbocharger X

Step 10 of 10

4 Speed Cycle L] Thrust Force L] Completion } J

This concludes the turbocharger specification. Click the Finish button to create the turbocharger as specified
or click Back to make modifications.

ﬁ ﬂ < Back I Finish Close

Figure 11 Wizzard step no. 10



