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Exercise 1 
 
This project deals with the analysis of the processes that occur in a compression ignition internal 
combustion engine, based on a fill-empty model. Model implemented in the ICECycles software that 
does not require long calculation times, which makes it a practical tool for use in classes and in the 
industry.  
 

 
 

The advantages of an internal combustion engine are the use of liquid fuels with a high calorific power, 
giving it great autonomy, as well as acceptable thermal performance, a wide range of powers depending on 
its application and very varied construction arrangements. that allow the motor to be adapted to more diverse 
uses.  
 
 

 
 

 
 

     
 
 
 

In engineering, modelling a process means using the appropriate equations and assumptions to analyse its 
characteristics. The modelling of processes in internal combustion engines contributes to the understanding 
of basic physical and chemical phenomena.  
The models describe the thermodynamics, fluid flow, heat transfer, and combustion that govern aspects of 
engine performance. But the purpose of the models is to show how the combination of fluid dynamics, heat 
transfer, thermodynamics, and fundamental kinetics can predict, at various levels of sophistication and 
complexity, the engine combustion process and emissions. that it generates, among other things, and 
therefore be able to predict its general or particular operating characteristics. 
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It is shown that the software itself is a useful tool in predicting the performance of an engine, with which it is 
possible to carry out parametric studies that allow evaluating changes and alternatives in its design, before 
resorting to experimentation, which is usually be expensive, testing only the most promising designs. In this 
way, it is possible to arrive at better prototypes from the point of view of performance and polluting emissions. 
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The software can be used in undergraduate and postgraduate courses dealing with the subject of internal 
combustion engines and will allow students to quickly and illustratively analyze the impact on engine 
performance that certain changes in its design or engine would have. its operating parameters. It can also 
be used in research projects for these same purposes. 


