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ABSTRACT  

 

 

The purpose of this study is to investigate the performance and flow of fluid 

inside a cyclone. A cyclone present a complex flow structure which gave different 

prediction depends on geometry and flow velocity. A numerical simulation is 

performed to simulate the flow of fluid. A three-dimension simulation of single phase 

fluid within cyclone has been carried out using Computational Fluid Dynamics (CFD) 

with FLUENT software. The solver predictions using k-ε model to predict the 

turbulent flow inside the cyclone. Patterns of flow in every parts of cyclone are 

observed in order to identify the performance of separation process. Comparisons 

between sweep surfaces are made based on vectors and streamlines. Velocity profile 

and swirling stability at the vortex core is observed. High velocity fluid as an inlet 

stream which is 10 m/s caused the forced vortex at the center of cyclone bigger in 

shape. It can be shown that high velocity region mostly occurred at the wall of 

cyclone and cone chamber experienced low velocity region.  
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1  Research Background 

 

In the past decade, there are a lot of problem on how to improve the performance of 

separation equipment and also equipment that involve flow. This problem mostly 

occurred in aerospace industries and chemical industries. One of the reason is people 

cannot find the suitable solution because of the limited knowledge and source. 

Previously, the progress in IT is slow not many researchers are doing research on this 

major. At 1960s, researchers start to introduce the first program to analyze the flow 

and performance of process equipment. The program called computational fluid 

dynamic and become the first one that was developed. Unfortunately, the restriction 

of computers was severely limited in that era. Then, improvement had made during 

1980s that commercial codes became available (Bakker et al, 2001).  

Computational fluid dynamic is firstly used in aerospace, automotive and 

nuclear industries where the most of physics term involved. It is much easier to 

manipulate the flow using CFD compare to experimental method and manual 

calculation.  Nevertheless, because of complicated system which involves many unit 

operations, multiphase flow and chemical reaction, application of CFD became


