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FORMULAE SHEET 
 

 

Fundamentals of Engine Design and Operating Parameters  
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Mechanical efficiency 
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Fuel conversion efficiency 
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Air fuel ratio (AFR) and fuel air ratio (FAR) 

 

 

 

 

 

Equivalence ratio,    and lambda,  

 

 

 

 

 

 

Volumetric efficiency for a four stroke 
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Engine Cyclic Analysis 

 

Ideal gas for air-standard engine cycles  

  

 

 

 

                 cp = 

 

 

For perfect gas undergoing isentropic processes  

 

 

 

 

 

where   is the ratio of specific heats. 

 

 

Gas Exchange Processes 

 

For the analysis of a supercharger and the compressor of a turbocharger 

 

 

 

 

 

 

 

 

 

 

For the analysis of the turbine of a turbocharger 

 

 

 

 

 

 

For the analysis of the entire turbocharger configuration 

 

 

PV = mRT or Pv = RT (v = V/m) or P = ρRT (v = 1/ρ)

dh = cp dT du = cv dT
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Combustion 

 

Net rate of heat release per crank angle degree for diesel engine  

 

 

 

 

Wiebe function 
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