
International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-11, Nov.-2017 
http://iraj.in 

Thermal Analaysis of Hydrodynamic Journal Bearing with Surface Texture 
 

78 

THERMAL ANALAYSIS OF HYDRODYNAMIC JOURNAL BEARING 
WITH SURFACE TEXTURE 

 
1VIKKY KUMHAR, 2ANURAG PATEL 

 

12Assistant Professor, Department of Mechanical Engineering, RSR RCET, Bhilai, India. 
 
 
Abstract - Thermohydrodynamic analysis is allotted to get the realistic performance characteristics of the bearing. such a 
large amount of researchers are worn out this field. principally the analyses used 2-D energy equation to seek out the 
temperature distribution within the fluid film by neglecting the temperature. In gift investigation the numerical approach 
which may accurately predict the performance characteristics of a surface rough-textured (grooving) bearing are bestowed. 
once study literatures, some parameters area unit modified like; groove diameter, range of groove or pattern. once analysis 
the results area unit valid in some sensible literature that mentioned in reference. The 3D momentum equations and also the 
continuity equations governing the flow field within the positive pressure fluid film region within the clearance area of the 
finite bearing area unit accustomed acquire speed and pressure field within the fluid flow. 3D energy equations is employed 
to get the temperature distribution within the fluid film. The solutions of the material flow and thermal equations area unit 
obtained employing a CFD code Fluent. 
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I. INTRODUCTION 
 
Tribology is the word derived from Greek word 
‘Tribos’, means rubbing process. Tribology mainly 
deals with technique of lubrication and mechanism of 
friction and wear. The loss of input energy in any 
mechanism is mainly due to friction and lubrication is 
the most efficient way to reduce friction. From this 
point of view the subject tribology has immense 
importance. Through research and development in the 
field of tribology if mechanical systems can be run 
more with higher efficiency then in turn it will save 
huge money and can contribute significantly in the 
progress of the human society. For this reason the 
subject tribology has been the subject of extensive 
research for many a decades.  

 

 
Figure 1. Full Journal Bearing. 

 
II. SIMULATION IN CFD 
 
In a simulation technique in computational fluid 
dynamic the following procedure are follows: 
 
2.1 Geometry Modelling 
Firstly, the modeling of journal bearing has been 
generated with plain journal bearing surface is 
replaced by 60o, 90o and 120o grooved surface 
textured. 

 
Figure 2. 3D Modeling of geometry of 60o, 90o and 

120oTextured surface 
 
2.2 Mesh Generation or Discretization  
After modelling the product in ANSYS fluent and 
generate mesh in model. In this process can uses 
unstructured meshing method as shown in Figure 3. 
 

 
Figure 3. Meshed view of 60o, 90o and 120osurface textured 

journal bearing 
 
2.3 Boundary Conditions 
It has three surface boundaries like bearing, end 
plane, journal and middle plane.  

 
Properties Value 
Shaft radius 50 mm 
Internal bush radius 50. 1 mm 
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Bearing length  100 mm 
Lubricant density  850 Kg/m3 
Specific heat of the lubricant
  

2 000 J/Kg °C 

Thermal conductivity of lubricant 0. 13 W/m °C 
Convective heat transfer 
coefficient 

100 W/m2°C 

Clearance 0. 1 mm 
Inlet lubricant temperature 30 °C 
Rotational Speed  2 000 rpm (210 

rad/sec) 
Initial viscosity 0. 04986 Ns/m2 
Eccentricity ε 0.8 
Diameter of the groove [20] 1.27mm 
Diameter of groove [present] 1.1mm 
Table 1. Boundary Condition for all Surface textured journal 

bearing [14] [20] 
 
III. RESULT AND DISCUSSION 
 
In this chapter discussed about the results. 
 

 

 

 

 
Figure 4. Pressure, Temperature, Velocity and wall shear stress 

contour in 60o surface textured journal bearing respectively. 
 
 

 

 
 

 
Figure 5. Pressure, Temperature, Velocity and wall shear stress 

contour in 90o surface textured journal bearing respectively. 
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Figure 6. Pressure, Temperature, Velocity and wall shear stress 
contour in 120o surface textured journal bearing respectively. 

 
The above Figure 4 - Figure has been indicated that 
the results of the pressure arises in different journal 
bearing texture. The Figure is shows that, pressure in 

plain (0o) is less as compare to surface textured 
bearing as literature [1] and [2].Also the pressure 
increases the present investigation by changing some 
journal surface texture parameter like; diameter of 
groove and number of pattern. 
In present work, the pressure is 23.56%, 33.33%, and 
10% more as compare plain (0o), 60o, 90o and 120o 

respectively mentioned in Singla et al. [1] and Pranab 
et al. [2]. It is concluded that the increasing pressure 
in journal bearing is more effective for journal 
bearing. 
In present work also, temperature falls down is 
5.73%, 2.3%, and 0.152% more as compare plain 
(0o), 60o, 90o and 120o respectively mentioned in 
Singla et al. [1] and Pranab et al. [2].  
 
CONCLUSION 
 
It is concluded that the decreasing of temperature 
cools the interior part of the journal bearing if it was 
textured in appropriate position and it is also 
increases the load carrying capacity of the journal 
bearing. 
Overall in present investigation is concluded that the 
90o surface textured journal bearing is gives 
maximum pressure and mean minimum temperature, 
hence it is the best for as compare to other (plain or 
surface texture like 60o or 120o). 
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