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All journal bearings have a supply port (axial

1Y groove or hole) to feed cold lubricant into the
film separating the rotating journal and its
( \ X the bearing. The lubricant gets hotter
R (increase in temperature) as it flows down
0 e ' thru the hydrodynamic wedge. Some hot

lubricant leaves the bearing through its
sides. The spinning journal draws some hot
lubricant around towards the inlet port where
it mixes with the cold stream of lubricant.
The temperature of the lubricant at the inlet
of the film land is higher than the oil supply
temperature.

Appendix to Notes 4 : static load performance of journal bearing

Simple lumped parameter thermal analysis for
predicting the exit temperature and effective
viscosity in a short length journal bearing



r\
Y
=

D

Film thickness h=c+e cos(@)

w U=0R "\

Nomenclature

Q : flow

. — ‘“cavitation

Qe, Teff

R T
QI, Ti . o 1l
Inlet / —— Cavitated zone
plane 0 T e
% Qe, Teff
Let:
; Trx
Tefi = 14 (T| + T;z) Temperature

As a weighed average Ti

bubble”

Y%L
Note: drag

(shear) only
OCcurs in region
0 [O,r[

- L




D

1 " Film thickness  h=c+e cos(8)

A Y \W

— 66— “bubble”
( \ X -,
2 Qe, Teff

A 4

7L Note: drag
(shear) only
ol Ti Qr, Tn OCCUrS in region
0 [0,n[
Inlet / SHnnnnRR Cavitated zone | , |
plane 0 o o
5 Qe, Teft

GLOBAL FLOW CONTINUITY EQN  Qi=Qe+Q~

1D ENERGY TRANSPORT EQUATION EO-Ei:K‘ POWGF
IS a fraction of the mechanical

Ei=pCpQiTi
K power is converted into heat and pCrQ
carried away by lubricant flow Eo=pCpQe Teff+ pCp Qr Tx
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Nomenclature

Flow balance
Q : flow Qi _ qupply + ﬂ‘ QUp
T : temperature Energy balance
}\. : thermal mixing coefficient —
=0.80 (TYP) Qi Ti o QSUDply Tsupply + ﬂ' Qup Tup

Heat carry-over coefficient
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Thermal mixing at bearing inlet “groove”




Nomenclature Flow & energy balance in feed groove

Q . flow
T : temperature Q| — qupply i ﬂ“ Q

E : Energy
Qi Ti = qupply Tsupply i ﬂ‘ Q?Z'Tﬂ'
Flow & energy balance in film land

Qi=Qe+Q~ Eo-Ei=x Power
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Thermal energy transport — short journal bearing




