
International Journal of Applied Engineering Research ISSN 0973-4562 Volume 16, Number 7 (2021) pp. 607-610 

© Research India Publications. https://dx.doi.org/10.37622/IJAER/16.7.2021.607-610 

607 

CFD Analysis of Fluid Film of Liquid Lubricated Cylindrical Journal 

Bearing 

 

Debaprava Das1, Dr Ritesh Kumar Dewangan2 

1Research Scholar, Department of Mechanical Engineering, RCET Raipur, India. 

2Associate Professor, Department of Mechanical Engineering, RCET Raipur, India. 

 

 

Abstract 

The current research work deal with the fluid structural and 

computation fluid dynamic analysis of hydrostatic bearing fluid 

film by using ANSYS software. Journal bearing consist of 

different grade of oil or fluid for lubrication purpose and here 

we have taken two different grade of SAE 20 and SAE 40 

liquid. The Reynolds equation, which is a function of film 

thickness, is satisfied by the pressure in the oil film in a fluid 

film bearing. The current work based on the calculation of 

deformation of bearing due to loading condition by using length 

to diameter ratio (L/D) [1] and different eccentricity ratio. The 

ratio of length and diameter is consider as 0.5 and the 

eccentricity is vary from 0 to 1.0 with interval of 0.2 and start 

with 0.3 as 0.3, 0.5, 0.7 and 0.9 the lubricant SAE 20 & SAE 

40 is consider for analysis with same boundary condition and 

final output is compared for both liquid lubricant. The CFD 

analysis and structure analysis is performed by using ANSYS 

software and first we apply the CFD simulation and the output 

is linked with structure workbench to apply the pressures on 

bearing. 

Keywords: CFD Computational fluid Dynamic, FSI fluid 

structure interaction, AR aspect ratio 

 

INTRODUCTION 

Because of their higher durability and load carrying capability, 

hydrodynamic journal bearings have been widely utilised to 

support high-speed rotating machinery such as turbines and 

compressors. As a result, bearings are critical machine 

components for improving the quality of rotating machinery. 

Because the performance and characteristics of high-speed, 

hydrodynamic journal bearings operating in both laminar and 

turbulent flow regimes are governed by a number of bearing 

parameters, bearing designers typically use a trial-and-error 

method using many design charts obtained from the bearing 

characteristic analysis to select the design variables within 

constraints. 

This method, on the other hand, simply ensures that acceptable 

solutions are produced, not always the best answers. 

Furthermore, even if the bearing designers are successful in 

obtaining optimal solutions using this method, a significant 

amount of time and money will be required to finish the 

optimum design of high-speed journal bearings. 

 

PROBLEM IDENTIFICATION: 

The hydrostatic general bearing is one of the bought out parts 

which is already define for specific load and RPM with some 

specific parameters so the scope of work is to limited to 

lubricant which  play an important role. Here we have taken 

two lubricant to identify the performance of both lubricant and 

find out the interaction of fluid film with the elastic behaviour 

of bearing. SAE20 and SAE40 lubricant is consider for analysis 

in ansys software by using CFD and structure work bench with 

different eccentricity ratio. 
 

Parameters of bearing: 

Diameter of journal D 100 mm 

Journal length L 50 

Ratio (L/D) 0.5 

Eccentricity mm e ε x C 

Radial clearance C 0.145 mm 

Eccentricity ratio ε 0.3 to 0.9 
 

Eccentricity calculation table on L/D at 0.5 : 

S No. Ɛ  C e = Ɛ ×C 

1 0.3 0.145 0.0435 

2 0.5 0.145 0.0725 

3 0.7 0.145 0.1015 

4 0.9 0.145 0.1305 

 

Analytical calculation of stress and force induced in bearing  

F = 
     𝜋2𝐷2 𝐿 𝑁  

30∗𝐶
 μ 

σ = 
𝐹

𝐴
 N/mm2 

where  

F = force N 

D = diameter of journal bearing 

L = length of bearing 

N = speed  

μ = coefficient of friction    
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METHODOLOGY 

CFD Modelling and analysis of bearing 

In order to simulate the bearing in ansys environment first of 

all a graphical model of journal bearing is to be developed or 

design with specified parameters in geometry tools then its 

browsed for the analysis. The typical analysis sequence in the 

CFD tools is given below. 

 Geometry  

 Mesh 

 Setup 

 Solution  

 Result 

 

Geometry& meshing of journal bearing  

The geometry is created by sketching of two-dimensional 

profile of bearing inner ring and then its revolve around the 

center of the bearing. A thin surface of fluid film is also created 

to define the geometry of fluid film. After modelling of bearing 

it required to mesh and divide whole geometry into small nodes 

and elements. 

 
 

Setup & boundary condition 

A thin geometry of surface is used to represent the profile of 

surface and based on the geometry inlet and outlet is defined to 

identify the flow of liquid and pressure based solver is used to 

simulate the analysis. 

 

Property of fluid film 
 

PROPERTIES SAE20 SAE40 
BABBIT 

MATERIAL 

Density (kg/m3) 872 887 0.000007272 

Thermal 

conductivity (w/m-k) 
0.136 0.136 

Young’s 

modulus 

Specific heat 

Cp(J/kg-k) 
19252.96 1800 50,000MPa 

Viscosity (kg/m-s) 0.0056 0.0056 Poisson’s ratio 

Velocity of flow (m/s) 10.45 10.45 0.35 

 

Solution & result of CFD and structure analysis 

After successfully run of simulation, it lead us to a result in 

graphical form to represent the behaviour of bearing under 

loading condition. 

 

 

 

The CFD result is hyperlink with structure analysis workbench to apply the required pressure in the bearing.  
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Total deformation Elastic strain Stress distribution 

 

Result of of SAE 20 and SAE 40 fluid film 

 

  

 

  

 

The distribution of stress pressure deformation and strain of 

bearing is given here to identify the nature of fluid film and 

bearing under loading condition. 

 

CONCLUSION 

Based on the graph and data furnished in result section we 

concluded that the nature of graph for all cases is almost similar 

and small variation is found in case of eccentricity ratio of 0.9 

for both liquids, its show some difference nature and vale is 

higher as compare to rest eccentricity ratio.so that we can say 

that the value of stress and other parameter is gradually 

increases and it becomes higher at the eccentricity 0.9.The 

bearing has a significant amount of distortion, as can be seen. 

When these data are compared, SAE 20 oil with an eccentricity 

ratio of 0.3 is the optimum choice for journal bearings. 
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