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Abstract: The computational fluid dynamics (CFD) is a sophisticated method that uses mathematical equations and 
algorithms to simulate the flow of fluids, heat and mass transfer, and other related phenomena. In recent years the CFD 
modeling and simulation technology has grown significantly in the manufacturing sector, because as is often the only means 
to design, analyze and optimize complex manufacturing processes. 

The importance of computational fluid dynamics (CFD) as an important tool for analysis and design of fluid 
problems today is unquestionable. Using CFD plays an important role in fluid mechanics, due to the progress of different 
numerical methods and computer capabilities. The design and analysis of different types of systems as in this case a turbine 
aerodynamics are performed using 3D-Navier Stokes equations, which feed or CFD software program to predict the behavior 
of the analyzed model. 

This paper is intended to carry out an analysis from computational fluid dynamics (CFD) applied to aerodynamic 
turbines, just taking analysis in ANSYS program from the finite element method FEM. 
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1. Introduction 
 
Apart from these theoretical and experimental endeavors, computational fluid dynamics (CFD) has been a powerful 

tool and increases in popularity as a method to model different types of fluids with the rapid advancement in computer 
hardware and physical understanding during the past decades.  

Though empirical and experimental methods can generate reliable results with varied influencing factors, they still 
have their own restrictions: traditional theoretical analyses where calculation objects are always simplified are restricted by 
the nonlinearities of flow hydrodynamics to get analytical solutions for multiphase systems; experiments are restricted by 
specific reactor, fluid disturbance, human security and measurement precision. 

CFD can provide satisfactory numerical solutions and thus engineers can test various numerical designs and 
compare the solutions without realistic experiments to find out some optimized proposals and provide more understanding of 
flow dynamics, heat and mass transfer. Therefore, the budget of realistic experiments could be significantly reduced. 

The analysis by the Computational Fluid Dynamics, has boomed in recent years and has been studied much about 
being a field of study with a breakthrough and involves a great knowledge of the areas involved in.  

This type of analysis is used on a large scale in a lot of companies, in which it seeks to test the pieces or parts they 
handle and check for optimum performance and implement them in the production process. CFD analysis is a type of study 
which seeks to simulate the behavior of fluids through the processing of data from a computer because it would be humanly 
impossible, and thus meet the outcomes of the fluid characteristics, the behavior and analysis in which the piece is worked, 
and their response to various factors involved in this, showing the results in different ways, either graphically or in a 
spreadsheet. 

 
 

2. Literature Review 
 

 The Navier–Stokes equations represent the equations of conservation of mass and momentum for a fluid in 
motion. However, they are complex, coupled and non-linear, and thus insoluble analytically for anything but the simplest 
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