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Tprporoyikog oyedroonoc edpavov ohicOnong o€ VOPOSVVANIKO TEDIO
Aproteidong-Mapkeriog Ilaidovong

IHEPIAHYH

Ta €dpava oAicOnong amoteAoOv éva amd ta cuvnBEGTEPO GTOXEIDL UNYAVOV OTIG
UEPEC HaG, PE eVPEiRl EPAPUOYT] GE KAOE TEPIGTPEPOUEVT UNYOVT] TTOV OTOGKOTEL VOl
LETATPEYEL TNV TEPIGTPOPIKTN EVEPYELDL O TO YPNOES HopPEs. Ta dvo Pacikd
Koppdtn TV edpdvev oAlcOnong eivar 1o otabepd k€Aveog kot o dEovag mov
TEPIOTPEPETOL EKKEVTPA LLEGN GE OTO, EVA GTO O1AKEVO HETAED TV 00O GTOYEIWY TOV
tpioovotiuotog moapepParretor Mmovtikd. O Pacikdg okomdg TV €dpavmV
oAicOnong sivan n TeproTpoPn 0V AEoVa EVTOG TOV KEADPOLG LLE EAOYLOTOTOINGT TG
tpne. Emopévog, AMoym g meptotpo@ikng kivinong tov déova oe €kkevipn 0éom,
EVTOC TOL EOPAVOV OVOTTOCGETOL KATOVO LT TEGEWDV.

Ymv ovykekpévn Zmovdaotikr] Epyocio Ba mapovoiactel pion vOpoduvopik
aviivon evog edpavov oAicOnong. ITo cvykekpyéva mpaypatomoleital LEAETN TV
TIEGEMV TOL OVATTOGGOVTOL KATO TV AEITOVPYI0 TOV €0PAVOV, Y10 SLOPOPETIKE UK
T0V AOyov oMcHnpdtnTog, evd Yo KAOe pNnkog mpaypoatomoleiton pio Eeymplot)
aviAvon mov cuvLTOoAOYIlel TV EMOPACT TOL PUIVOUEVOL TNG OTNAdimong otnv
Aettovpyio TOV €0pAVOVL.

Apyikd, omocapnvifovtor HepIKEG EVVOLEG GYETIKA LE TV DOPOSVVOUIKY] AITOVOT| Ko
emvovtal avolutikd ot oyéoelg Navier-Stokes, kaboc kou 1 e&icmon tov Reynolds.
Ymv ovvéxelon mapovotdlovtal To HOVTEAD T®V OCLVOPLOK®V cLVONK®OV, &VO
nwapotiBevtonr ta poviélo ommAaioong kot 1 oyetikny Oewpio.  [lopokdro,
npoypatonoteitor povtelomoinon €vog €dpdvov oAicOnong pe v ypnHon Tov
VROAOYIOTIKOD aKETOV ANSYS, OOV POIVOVTOL OVOAVTIKA 1) YEOUETPIOL TOL EOPAVOV,
TO TAEYLOL TOV TEMEPACUEVOV GTOLYEIDV TOL ONUIOVPYNONKE, KAODG KO 01 GLVOPLUKES
ouvOnKeg kol ta kpurnpu cVykAnong. Metd v meprypaen tov TpOPAnuaTod,
nopatifevtal To 0E00UEVE KOl TOL OMOTEAEGLOTO THG VOPOSVVALIKNG AVAALGONG, EVD
OTNV OLVEYEIDL YIVETOL GUYKPION HE TO OMOTEAECUATO  IOG  TIGTOTOUUEVNG
onpoacigvong, mpokeWEvon va ereyyBel 1 eykupdTTA TOV ATOTEAECUATOV HOG. XTNV
OLVVEKEL, TpaypHaToToloVvTol emmAéov avoivoelg CFD péow tov ANSys vy
drapopetikovg Adyovg L/D kar cuvumoroyilovtag n un v nidpacm Tov Qavouévov
™G OMNACI®ONG Kol KOTOANYOUUE GE OPICUEVO. GUUTEPAGLOTO, GYETIKO WE TNV

Katavoun Tev mécemv. [To ocuykekpéva, pe v avénon tov Adyov L/D mapatnpeitan



avEnon oTig pEYoTeS BeTIKEG MESELS, KAOMS Kl 0TI HEYIOTEG APVNTIKEG TIEGELS TOV
edpavov. Eniong, pe v enidopaon g ormniaioong yia kabe yeoUeTpio LEWDVOVTOL Ol
péyloteg OeTikéc Ko UEYIOTEG GPVNTIKEG TIECELS KAOE €0pAVOVL, GE GYECN WE TIG
avoAvoelg yopis omnlaioon. Téhog, yio Ti¢ avaidoelg pe onniaioon onueumdnke
ONUOVTIKN adENoM TNG KATOVOUNG TOV EAIYICTAOV TILAV TNG TTiEGNS TOL £dpAVOL, LE
EMIOPAOT TNG EAAYIGTNG TYNG GTO LEYAAVTEPO HEPOG TNG KATOVOUNG, EVM TOPOTNPEITOL
OTL O1 HEYIOTEG OPVNTIKES TIHES TOV KATAVOU®V Yo KGOe Tiun tov Adyov L/D, éxovv

HIKPEG aOKAICELG HETAED TOVG KO TOPAUEVOVY TTEPITOV oTOdEPEC.

AéEerg Khewdu
YTOAOYIOTIKY] PEVCTOUNYOVIKY], ZmnAaionon, Yopodvvapukn Ainavon, Katovoun

mécewv, Adyoc oMcOnpdTNTOG.



Tribological design of a journal bearing in hydrodynamic lubrication for
different lengths of lubricity ratio

Aristeidis-Markellos Paidousis

ABSTRACT

Journal bearings has become one of the most common engineering components in our
days, with wide use in every rotating machine that tends to convert rotating energy to
more useful forms. The two basic parts of a journal bearing are steady shell and a
rotating shaft, that rotates in an eccentricity inside the shell, while there is lubricant in
the space between the two parts of the system. The main goal is that the shaft rotates
inside the bearing with the minimum amount of friction. Therefore, because of the
rotating movement of the journal in an eccentricity, inside the bearing a pressure
distribution is developed.

This thesis aims to display a hydrodynamic analysis of a journal bearing. More
specifically, a study of the pressure distribution during the operation of a journal
bearing is conducted for different lengths of lubricity ratio, while for every length a
separated analysis is conducted that considers the effect that cavitation has on the
operation of the bearing.

Firstly, some of the hydrodynamic lubrication principals are determined and the
Navier-Stokes and Reynolds equations are resolved. Then the boundary conditions and
cavitation models are presented with the related theory. In addition, a journal bearing
modeling is conducted with the use of Ansys software, where the basic geometry of the
bearing, the mesh, the boundary conditions, and the convergence criteria are presented.
After describing the problem, the data and the results of the hydrodynamic analysis are
presented, and then a comparison with the results of a published paper is conducted to
check the validity of the results. Also, several CFD analyses that consider or not the
effect that cavitation is conducted with the use of Ansys software for different ratios of
L/D and we reach certain conclusions regarding the pressure distribution. More
specifically, the raise of the L/D ratio comes with a raise on the maximum positive and
negative pressure values. Additionally, the analysis that considers the effect of
cavitation has lower maximum positive and negative pressure values for every ratio of

L/D compared to the original analysis. To conclude, on the analysis with cavitation



there is a raise on distribution of the maximum negative pressure values of the journal
bearing and the maximum negative pressure values have very small differences for

every ratio of L/D.
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