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_____________________________________________________________________________________________ 

Abstract: This research provides the application of the computer simulation as the powerful tool in the designing 

and optimisation of non-traditional separators and precipitators which are used in industrial processes. The 

complexity of the fluid behaviour, the behaviour of particles and the phase separation in non-standard geometries 

often prove to be a challenge to conventional design methods. It is the simulation approach that allows correct 

visualisation and analysis of the flow pattern, the trajectories of particles and performance in separation efficiency 

through highly detailed mathematical models, including computational models such as the Discrete Phase Modelling 

(DPM) and Computational Fluid Dynamics (CFD) model. This allows rapid design optimization, prototyping and 

prediction of performance without large amounts of physical testing. In case studies, the simulations could assist in 

the innovation and cost-effective development through detection of design issues, optimisation of parameters, and to 

a significant increase in the usefulness and efficiency of unusual separation systems. 
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_____________________________________________________________________________________ 

I. Introduction 
 removal of particles, and phase separation in flows of fluids, precipitators and separators are needed in such 

areas as environmental management, chemical processing, and power generation. Other traditional design approaches 

are often based on simple geometry and empirical methods which are potentially not very efficient in the case of 

specialised or unusual applications. The complexity of the fluid flow, particle dynamics and interaction of phases 

makes it very hard to realize the best performance with such non-standard systems. One of the efficient methods of 

addressing these challenges is the computer simulation that provides profound insights into the functioning 

mechanisms of the separators and precipitators. By employing techniques such as as Discrete Phase Modelling (DPM) 

and Computational Fluid Dynamics (CFD) the engineer can predict separation performance, see the flow, and analyse 

the effects of design decisions. Computer-based simulations of the design of atypical precipitators and separators: 

Computer-based simulations can substitute physical trials and easily allow quick prototyping and better performance 

and reduced cost of designing the atypical precipitator and separators. 

 

II. Computerized Cylindrical Electric Separator Motor 
 A cylindrical form, electric separator is commonly employed in industries such as power plants and even 

pollution control where evacuation of charged particles of a gas stream occurs. A computer model examines the flow 

of fluids, movements of particles and the distribution of the electric field through the cylindrical geometry via the use 

of a numerical simulation during the flow of this separator. To be able to model the flow of air in the separator and 

how it interacts with suspended particles, the model normally incorporates Computational Fluid Dynamics (CFD). It 

also includes electrostatic field equations so as to learn about the forces that affect charged particles. With the help of 

such combined technique, the performance of particle collection efficiency and separation in different operating 

conditions can be forecasted [2-4]. 
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Fig 1: Kinematic scheme                                                                  Fig 2: System of forces  

 

 

 
 

Fig 3: Trajectory motion                                                   Fig 4: Graphical representation of forces 

 

 

 
 

Fig 5: Trajectory of particle                                                        Fig 6: Forces of affecting particle  
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Calls made in the computer model of determining the electrode structure, (including corona wires and 

collecting electrodes), voltages, gas velocity, and particle size distribution are not essential. The model determines the 

strength of the electric field and resulting migration and charging of particles towards the collection plates. Simulation 

findings make it easier to find all features that slows down separator efficiency, such as dead zones, weak electric field 

areas, and flow recirculation [2-5]. The model offers optimisation of optimal removal of particles through Papaele 

costs of maximising factors of design such as as volts, diameter of the cylinders and the space between the electrodes. 

The calculation technique is faster to accumulate design cycles, decreases the necessity of costly experimental 

prototypes and improves separator efficiency and reliability in practical use [6]. 

 
Fig 7: Graphical representation of forces 

 

 

  

 
Fig 8: Graphical representation of electric forces 

 

III. Conclusion 
Computer simulation when developing and optimising non-traditional precipitators and separators has proved 

to be an important tool. The sophisticated modelling techniques such as CFD and electrostatic simulations allow 

engineers to gain a lot of information about the dynamics of fluid flow and particles behaviour in the non-standard 

geometry. This process can be iterated quickly without the use of costly physical prototypes and design parameters 

can be precisely assessed and hidden performance bottlenecks can be uncovered. The ability to predict separation 

performance, optimise configurations, leads to improved system performance, energy consumption and reliability of 

operation. Altogether, computer simulation is beneficial to the development compared to the cost, to the possibility of 

custom solutions to particular industrial issues, and to accelerating innovation among separator technologies --none 

of which are not regarded as fundamental in enhancing the effectiveness of unconventional precipitators and separators 

across the board [4]. 
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