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Noncircular lobed journal bearing performance, in comparison with circular types, depends on various 
design parameters such as tilt and mount angles. Mounting orientation of this kind of bearings with 
respect to machine frame (mount angle) and also the way of setting their lobes with respect to each 
other (tilt angle), can change the bearings configuration and, as a result, their performance. In present 
study the thermo-hydrodynamic performance of noncircular two, three and four lobed journal bearings 
for different values of tilt and mount angles, using generalized differential quadrature (GDQ) method, 
are investigated. The results show that the thermal effects on these bearings performance are 
considerable and that the thermal consideration makes the results closer to real performance situations. 
The results of bearings performances due to rise in temperature in rotor, lubricant fluid and bearing 
shell, when compared to their isothermal conditions, show that viscosity of lubricant as well as load 
carrying capacity of bearings are decreased, depending on tilt and mount angles, especially in case of 
two lobed bearings. The results also show that the effects of tilt and mount angles on bearing 
performance are periodic and so it is possible to select these angles suitably for bearings to be optimum. 
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Fig. 1 Mount angle in two, three and four lobe journal bearings 
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Fig. 2 Tilt angle in two three and four lobe journal bearings  
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Fig. 3 Position of the sampling nodes on the meshed domain of 
problem in order to determine the pressure and temperature 
distributions in different points of lubricant film 
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Fig.4 3D mesh generated to study the heat transfer 
phenomenon in the bearings shell 
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Fig.5 Geometry of noncircular two lobe journal bearing and assumed boundary conditions for heat transfer between the bearing shell, 
incompressible lubricant film and environment 
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Table 1 The design and lubrication parameters used in this 
study for noncircular hydrodynamic journal bearings  

    

  0.065 Pas 

  0.13 W/(m °C) 

 - 2.3×10 1/Pa 

 - 0.034 1/°C 

  850 kg/m 

  33 °C 

  30 °C 

  56.8 W/(m °C) 

  51.9 W/(m °C) 

  2000 J/(kg°C) 

R  0.05 m 

   0.6 - 

   0.5 - 

   4000 rpm 

c  145 µm 

l  0.1 m 

t  0.02 m 

 

  
Fig.6 Variation  of  load  carrying  capacity  as  a  function  of  
eccentricity ratio of rotor in the bearing space: ( =3500rpm , 

 =0.0277Pas ,  c=25 µm , l=0.1m , D=0.1m) 
6 

 :( =3500rpm ,  =0.0277Pas , c=25 µm , l=0.1m , 
D=0.1m)  

2   )   
 :)=0.5 , l/D=1 =0.5 , (  

Table 2 Isothermal load carrying capacity (non-dimensional) 
two, three and four lobe noncircular journal bearings: ( =0.5 , 
=0.5 , l/D=1 ) 

   2 Lobe  3 Lobe  4 Lobe  

W (FEM)  [3]  0.3913  0.55545  0.54577  
]W (GDQ)[   0.3607  0.54246  0.52883  

7 8 
 

  .7  
 

  (.
  . 

 

 
  . 

 
       .      

  
Fig. 7 Variation of maximum lubricant film temperature ( ) 
as a function of mount angle ( ) in two, three and four lobe 
noncircular  journal bearings 
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Fig. 8 Variation of maximum lubricant film temperature ( ) 
as a function of tilt angle ( ) in two, three and four lobe 
noncircular  journal bearings 
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Fig.  9 Variation of minimum lubricant viscosity ( ) as a 
function of  mount angle ( ) in two, three and four lobe 
noncircular journal bearings 
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Fig. 10 Variation of minimum lubricant viscosity ( ) as a 
function of  mount angle ( )  in two, three and four lobe 
noncircular journal bearings 
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Fig. 11 Effect of mount angle on the circumferential 
temperature distribution in the middle of longitudinal 
direction of the inner surface 
(a)two lobe , (b)three lobe and (c)four lobe  noncircular 
bearings. 
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 13 14 

 ) (      

  

  

  
Fig. 12 Effect of tilt angle on the circumferential temperature 
distribution in the middle of longitudinal direction of the inner 
surface (a)two lobe , (b)three lobe and (c)four lobe 
noncircular bearings. 
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Fig. 13 Variation of load carrying capacity ( , ) as a 
function of mount angle ( )  
(a)two, (b)three and (c)four lobe  noncircular journal 
bearings. 
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Fig. 14 Variation of load carrying capacity ( , ) as a 
function of mount angle 
( ) (a)two, (b)three and (c)four lobe  noncircular journal 
bearings. 
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