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Q4.  What is Petroff’s equation and what parameter can be calculated from Petroff’s 
Equation? 

Ans:  Petroff’s equation provides crude estimation of friction loss in sliding bearing. Friction 
force and coefficient of friction parameters can be calculated from Petroff’s equation. 
Petroff’s equation can be further used to calculate heat generated due to friction. 

Q5.  Which equation is used to model pressure distribution between spherical contacts in 
elastohydrodynamic lubrication? 

 Pressure distribution in EHL between spherical object can modeled using:   

 

 Where 

 Pmax is the maximum fluid pressure,  

 2b is total contact patch perpendicular to normal load  

 r varies between zero to value b 

Q6.  What is the FDM in numerical analysis? 

Ans:  In mathematics, finite-difference methods(FDM) are numerical methods for 
approximating the partial differential equations. FDM are based on Taylor series and 
classified as "Forward difference method", "Central difference method" and "Backward 
difference method". Central difference method provides better accuracy compared to 
other two FDMs. Usage of these methods depend on the available boundary 
conditions. Iterative scheme along with FDM is essential to achieve reliable solution of 
partial differential equations.  

Q7.  What is thermo-hydrodynamic lubrication and why is it necessary to consider thermal 
aspect hydrodynamic lubrication? 

Ans:  The analysis of a hydrodynamic lubrication problem with allowance for viscous heating 
and dissipation of thermal heat is commonly known as thermo-hydrodynamic 
lubrication. It is important to consider the thermal effect because several lubricants 
show reduction in fluid viscosity on increasing temperature, which may reduce load 
carrying capacity. 

 

 



Q8.  Which energy equation is commonly used in fluid mechanics? 

Ans:  The energy equation is a simplified form of the heat transfer equation commonly used 
in fluid mechanics: 

 

In the lubrication case Φ = τ(δu/δy). For Newtonian fluid Φ = η(δu/δy)2 where  

• u lubricant velocity in the direction of sliding [m/s]; 
• p lubricant density [kg/m3]; 
• Cp is the specific heat of the lubricant [J/kg K]; 
• K is the thermal conductivity of the lubricant [W/mK]; 
• w is the lubricant velocity in the ‘z’ direction [m/s]; 
• x is the co-ordinate in the direction of sliding [m]; 
• y is the co-ordinate normal to the horizontal plane of the lubricant film [m]. 

 

Q9.  Explain continuity equation for fluid flow. How can the continuity equation be expressed 
for incompressible fluid? 

Ans:  Continuity equation is based on the law of conservation of mass which states that 
matter cannot be created nor destroyed. In other words, matter or mass is constant.  
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 The continuity equation for incompressible fluid (in which density remain constant) in 
differential form is 

 


