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Abstract : This paper presents the steady-state performance analysis of a four-lobe journal bearing lubricated with a couple
stress fluids operating in the turbulent regime, following Constantinescu’s turbulent lubrication theory. The modified Reynolds
equation is solved numerically using the finite difference method taking into consideration the effects of the turbulence and the
couple stress. In this analysis, the steady-state parameters in terms of the attitude angle, load carrying capacity, side leakage
and friction coefficient are determined at various values of eccentricities ratio. The computed results show that the turbulence
increases the load carrying capacity, the attitude angle and the friction coefficient for a journal bearing lubricated with a
Newtonian or a couple stress fluids. It is found that the turbulence has strongly influence on the steady-state performances of
the four-lobe journal bearing lubricated with Newtonian fluids or a couple stress fluids.
Keywords : Four-lobe journal bearings, static characteristics, couple-stress fluids, turbulent flow
Conference Title : ICMEAM 2020 : International Conference on Mechanical Engineering and Applied Mechanics
Conference Location : Jeddah, Saudi Arabia
Conference Dates : November 16-17, 2020

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:14, No:11, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
11

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

24
10

4.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(11) 2020 1

https://publications.waset.org/abstracts/124104.pdf

