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Abstract— Cyclone separator is a device used to collect dust, 

dirt & particulate matter. These are the devices that employ 

centrifugal force generated by spinning the gas stream to 

separate the foreign material from the carrier gas. In general 

cases the carrier gas is taken as atmospheric air having room 

temperature. The “Lapple” type of the cyclone separator is 

widely used. Blower is needed for the working of cyclone 

separator, optimization on the cyclone’s operation has been a 

need to reduce the energy consumption. A review for the 

literature was undertaken for cyclone separator to find out 

the innovation, development in the technology of the cyclone 

separator until now. Most of the literature’s on cyclone 

separator focus on design, working, its various types of 

models and recent work. The recent work on cyclone 

separator includes its Computational Fluid Dynamics 

(commonly known CFD) analysis work. As the computation 

cost has decreased considerably the model optimization has 

increased at a high rate, many software available for 

optimization. 
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I. INTRODUCTION 

The cyclone separator provides a means of removing dust or 

foreign media from air at a very low running cost and as 

well as at very low maintenance. The upper cylindrical part 

of cyclone consists of barrel and there is a lower conical 

part. The barrel diameter governs the design of cyclone 

separator. A simple cyclone separator having a tangential 

inlet is shown in Fig1.  

 
Fig. 1: Cyclone separator 

Most of the attention has been focused on finding 

new methods to improve the performance parameters. 

Cyclone dust collectors is being used in many industrial 

sectors like cement, power generation etc. 

In the agricultural processing industry, 2D2D 

(Shepherd and Lapple, 1939) and 1D3D (Parnell and Davis, 

1979) cyclone designs are the most commonly used 

abatement devices for particulate matter control. The D’s in 

the 2D2D designation refer to the barrel diameter of the 

cyclone. The numbers preceding the D’s relate to the length 

of the barrel and cone sections, respectively. A 2D2D 

cyclone has barrel and cone lengths of two times the barrel 

diameter, whereas the 1D3D cyclone has a barrel length 

equal to the barrel diameter and a cone length of three times 

the barrel diameter. 

II. LITERATURE REVIEW 

In the process of design of the cyclone separator, various 

books & research papers in journals related to the cyclone 

separator working, analysis, & design were studied. 

As per the research paper published by, Dr. Sujeet 

Kumar Shukla, Prashant Shukla, Pradyumna Ghosh, (2011), 

[1], the study investigates the performance of different 

discretization schemes of simulation of dispersed phase of 

cyclone separators by using Reynolds stress turbulence 

model facility of CFD code fluent 6.3.26. The continuous 

flow inside the cyclone separator is simulate by using 

Reynolds averaged three dimensional unsteady Navier-

Stokes equation in Eulerian reference frame whereas the 

dispersed phase is modeled using Lagrangian approach. 

Analysis of computed results shows that the high order 

descritization schemes give satisfactory performance for 

simulation for dispersed particles of all size. However the 

prediction of trapezoidal discretization found to be 

marginally better than that of Runge-Kutta scheme. The low 

order schemes and combination of low & high order 

schemes failed to predict accurately the collection efficiency 

of the smaller dispersed particles. The results suggest that 

the CFD modeling using trapezoidal scheme for 

discretization of equation of motion of dispersed particles is 

the optimum choice for simulation of the second phase of 

cyclone separators. 

According to S. Bernardo, A. P. Peres, and M. 

Mori, (2005), [2], the conventional design of the cyclone 

model has been used without significant modifications for 

about a century. Recently, some studies were carried out to 

improve equipment performance by evaluating the 

geometric influence of the tangential inlet section and scroll 

inlet duct design. In this work, the influence of cyclone inlet 

section geometry was studied using an angle of 45 degrees 

in relation to the cyclone body. The study was conducted for 

the gas and gas-particle phases, based on an experimental 

study available in the literature, where a conventional inlet 

section was used. Numerical experiments were carried out 

with the CFX computational code. The fluid dynamics 
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profiles and tangential velocity component were evaluated 

for three  inlet velocities (2.75, 7.75 and 15.2 m/s) using the 

Reynolds Stress model. The results showed that this 

proposal is useful for improving the cyclone performance. 

As per the research paper published by, Lingjuan 

Wang, (2004),[3],  to design a cyclone abatement system for 

particulate control, it is necessary to accurately estimate 

cyclone performance. In this cyclone study, new theoretical 

methods for computing travel distance, numbers of turns and 

cyclone pressure drop have been developed. The flow 

pattern and cyclone dimensions determine the travel 

distance in a cyclone. The number of turns was calculated 

based on this travel distance. The new theoretical analysis of 

cyclone pressure drop was tested against measured data at 

different inlet velocities and gave excellent agreement. The 

results show that cyclone pressure drop varies with the inlet 

velocity, but not with cyclone diameter. 

As per, L. Wang, C. B. Parnell, B. W. Shaw, R. E. 

Lacey, (2006), [4], A new theoretical method for computing 

travel distance, number of turns, and cyclone pressure drop 

has been developed and is presented in this article. The flow 

pattern and cyclone dimensions determine the travel 

distance in a cyclone. The effective number of turns was 

calculated based on the travel distance. Cyclone pressure 

drop is composed of five pressure loss components. The 

frictional pressure loss is the primary pressure loss in a 

cyclone. This new theoretical analysis of cyclone pressure 

drop for 1D2D, 2D2D, and 1D3D cyclones was tested 

against measured data at different inlet velocities and gave 

excellent agreement. The results show that cyclone pressure 

drop varies with the inlet velocity, but not with cyclone 

diameter. 

According to, Mahesh R. Jadhav, (2014), [5], 

Cyclone is most commonly used device to separate dust 

particles from gas and dust flow. The project presents design 

development of cyclone based on CFD along with 

experimental trials. The present work is based on the 

performance of flour mill cyclone for different flow rates. In 

the present investigation the characteristics of flour mill 

cyclone are studied for various flow rates (inlet velocities) 

and its effect on performance parameters like pressure drop 

and efficiency are studied. Cyclone is designed with two 

symmetrical tangential inlets and a single tangential outlet at 

the barrel top area where impeller is mounted. The study 

was performed for gas-solid flow, based on an experimental 

study available in the literature, where a conventional 

cyclone model was used. Simulation of flow will be done 

with the help of CFD software and verification will be done 

with the help of experimental work. Results showed that 

these new designs can improve the cyclone performance 

parameters significantly and very interesting details were 

found on cyclone fluid dynamics properties. 

As per the research paper published by, M. K. 

Silva, C. A. Claumann, R. A. F. Machado and M. B. Quadri, 

(2008), [6], The mesh refinement with 6 layers of prismatic 

elements on the walls of the cyclone and finder allowed to 

adequately describe the high gradients of concentration and 

velocity in these places, being improved the results. One 

evidenced that the model generates solutions that are in 

agreement with the data gotten for Lapple (1951) for all the 

simulated diameters of particles. 

 
Fig. 2: Tangential Inlet & Outlet 

According to, Oriaku, E.C., Agulanna C.N., Edeh 

C.J. And Adiele I.D, (2014), [7], three non physical 

parameters are of interest in an assessment of the design and 

performance of a cyclone. These parameters are inlet 

velocity, pressure drop and collection efficiency of the 

cyclone. An accurate prediction of cyclone pressure drop is 

very important as it relates directly to operating costs. 

Variation of entry velocities to the cyclone results in 

variable collection efficiencies for a given cyclone, with a 

decrease or increases in the pressure drop across the 

cyclone. An experimental rig comprising a micromill 

connected to a Stairmands high efficiency cyclone and 

toasted soyabean of moisture content 9.05% db was 

employed in this study. Entry velocity was varied from 9.15 

to 24.08m/s with corresponding particle collections noted, 

and pressure drop across the cyclone investigated. Analysis 

of the data generated revealed that higher resulted to 

velocities give higher collection efficiencies to a certain 

level for the cyclone, though this increased the pressure drop 

across the cyclone. A correlation study of the entry 

velocities, pressure drops and collection efficiency was 

carried out and the results analyzed. The correlation 

coefficient showed that for a given pressure drop determined 

by entry velocity, collection efficiency can be predicted. 

As per, Shah Nikhil, (2015), [8], In India vast and 

diverse industrials in future and high demand for cleaning 

process is increases. Each year, thousands of tons row 

material or waste material use for recycling or purifier in 

India. Food, mineral water pure gas or air in mixture of 

some chemical or dust particle. Food or pharma industry 

maximum cost spends for cleaning process. Many cleaning 

process available but this mechanical device very costly 

therefore to replace the less cost effect and performance of 

remove dust particle is very efficient. His paper summarizes 

the research literature referred relative to the cyclone 

separator design aspects, flow in cyclone separator and 

efficiency of cyclone separator. 

As per the research paper published by, M. 

MARINUC, F. RUS, (2011), [9], Cyclones have been 

regarded as one of the simplest and cheapest type of 

separator on account of their high efficiency, adaptability, 

and relative economy in power. Cyclones have been widely 

used in different industrial processes. The literature reveals 

that the cyclone efficiency is dependent on the particle size 

from the mass of the mixtures heterogeneous solid-fluid. 

The input air velocity affects both the fan energy 

consumption and the dust collection efficiency. The 
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objective of this paper is to demonstrate theoretically the 

influence of the dimensions solid particles and the input 

velocity into the cyclone over the collection efficiency. 

 
Fig. 3: Working Principle of Cyclone Separator 

 
Fig. 4: Working model 

According to, Peng Qian, Yi Liu, Liang Ma, 

Yanhong Zhang, (2013), [10], Based on Reynolds stress 

model (RSM), the three dimensional flow field of a gas–

liquid micro-cyclone separator with a diameter of 75 mm 

have been simulated with the computational fluid dynamics 

(CFD). The distribution of gas tangential velocity of the 

inside flow field and its effects on the movement of liquid 

droplets are presented in this paper. The results suggest that 

the micro-cyclone accords with the vortex motion rules and 

the droplets fractional efficiency change with the inlet flow 

rate. Also, an efficient separation zone of the micro-cyclone 

have been found. 

 
Fig. 5: Wire-mesh Model of Cyclone Separator 

III. CONCLUSION 

The study on cyclone separator revealed that the design of 

the cyclone separator is highly dependent upon its barrel 

diameter. For the optimization of the cyclone separator 

Computational Fluid Dynamics (CFD) modeling play a vital 

role. 

The study showed that a cyclone separator is 

efficient to reduce the pollution, provide the worker a 

healthy environment of working and will reduce the 

respiratory problems, vis-a-visa, it will also reduce the rate 

of respiratory diseases in people living nearby. 
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