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Abstract— Cyclone separator is a machine for removing dust 

particles from an air or liquid stream, without the use of 

filters, through vortex separation. Rotational effects and 

gravity are used to separate mixtures of solids and fluids. This 

machine can also be used to separate fine droplets of liquid 

from a gaseous stream. 
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I. INTRODUCTION 

Chemical processes consist of reaction stages and/or 

separation stages in which the process streams are separated 

and purified. Such separations involve physical principles 

based on differences in the properties of the constituents in 

the stream. Heterogeneous mixtures consist of two or more 

phases which have different composition. These mixtures 

consist of components that do not react chemically and have 

clearly visible boundaries of separation between the different 

phases. Components of such mixture can be separated using 

one or more appropriate techniques. These separation 

processes includes Gas-Liquid (vapor-liquid) separation, 

Gas-Solid separation (vapor-solid), Liquid-Liquid separation 

(immiscible), Liquid-Solid, and Solid-Solid separation etc. 

This separation can be done by exploiting the differences in 

density between the phases. Gravitational force or centrifugal 

force can be used to enhance the separation. The separation 

units can be either horizontal or vertical. 

II. A LITERATURE REVIEW 

Dust cyclone research leading to more efficient designs has 

helped the cotton ginning industry comply with increasingly 

stringent air quality standards governing particulate 

emissions. An increase in energy prices motivates research 

leading to equally effective particle collection designs and 

operating strategies that use less fan power, while the 

possibility of future changes in regulation motivates research 

leading to additional improvements in particle collection. A 

review of the literature was undertaken to discover recent 

particulate control technology developments in other 

industries that may benefit the ginning industry. This inter-

disciplinary literature review summarizes dust cyclone 

designs, algebraic and computer models and recent 

experiments. As computing costs have decreased and model 

sophistication has increased, the use of computational fluid 

dynamics to model cyclone performance has grown. There 

will, however, always be a need for empirical validation in 

the laboratory and field. Energy cost related to cyclone 

pressure drop has been and will continue to be an important 

consideration. The cotton ginning industry continues to 

proactively respond to increasingly stringent air quality 

regulations promulgated by federal, state and local regulatory 

agencies. Research conducted at universities and federal labs 

in cooperation with the ginning industry has led to 

innovations in the technology used to control cotton gin 

particulate emissions. Control technologies developed for or 

by the ginning industry are emulated by other industries 

(Whitlock et al., 2007). Cotton harvest mechanization in the 

1950s shortened the ginning season and increased the amount 

of foreign matter in seed cotton, driving the ginning 

Industry to increase capacities and add cleaning 

equipment (Funk and Hardin IV, 2012). Pneumatic material 

handling increased proportionately as did air emissions 

(Wesley et al., 1972). Federal research addressing trash 

collection and particulate emissions also began in the 1950s 

(Harrell and Moore, 1962). Industry publications addressing 

air pollution control began to appear at that time (The Texas 

Cotton Ginners Association, 1961). Analyses of the particle 

size distribution of cyclone exhausts in 1968-1970 showed 

the “Atomic Energy Commission” or 2D2D cyclone to be 

virtually 100% efficient on particles larger than 20 microns 

(Wesley et al., 1972). A 2D2D cyclone has barrel and cone 

heights each equal to two barrel diameters, as shown in the 

Shepherd and Lapple model (1939) in Figure 1. 

 

III. CYCLONE SEPARATOR 

Cyclone separators provide a method of removing particulate 

matter from air or other gas streams at low cost and low 

maintenance. Cyclones are somewhat more complicated in 

design than simple gravity settling systems, and their removal 

efficiency is much better than that of settling chamber. 

Cyclones are basically centrifugal separators, consists of an 

upper cylindrical part referred to as the barrel and a lower 

conical part referred to as cone (figure 5.1). They simply 

transform the inertia force of gas particle flows to a 

centrifugal force by means of a vortex generated in the 

cyclone body. The particle laden air stream enters 

tangentially at the top of the barrel and travels downward into 

the cone forming an outer vortex. The increasing air velocity 

in the outer vortex results in a centrifugal force on the 

particles separating them from the air stream. When the air 

reaches the bottom of the cone, it begins to flow radially 
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inwards and out the top as clean air/gas while the particulates 

fall into the dust collection chamber attached to the bottom of 

the cyclone. 

 
Fig. 1: Schematic Diag. of Cyclone Separator 

IV. SCOPE OF THE PROJECT 

Cyclone separator is a machine for removing dust particles 

from an air or liquid stream, without the use of filters, through 

vortex separation. Rotational effects and gravity are used to 

separate mixtures of solids and fluids. This machine can also 

be used to separate fine droplets of liquid from a gaseous 

stream. 

V. PRINCIPLE OF WORKING 

 A high speed rotating (air) flow is established within a 

cylindrical or conical container called a cyclone. 

 Air is sucked-in in a helical pattern, beginning at the top 

(wide end) of the cyclone and ending at the bottom 

(narrow) end before exiting the cyclone in a straight 

stream through the center of the cyclone and out the top. 

 Larger (denser) particles in the rotating stream have too 

much inertia to follow the tight curve of the stream, and 

strike the outside wall, then falling to the bottom of the 

cyclone where they can be removed. In conical system, 

as the rotating flow moves towards the narrow end of the 

cyclone the rotational radius of the stream is reduced, 

separating smaller and smaller particles. 

 
Fig. 2: General Lay Out of Cyclone Separator 

1) Features Required: 

 High efficiency over a broad flow range. 

 Flow optimized design. 

 Low pressure drop resulting in energy savings. 

 High safety during operation under pressure. 

 Long term corrosion protection. 

VI. ADVANTAGES 

 Cyclonic separator has been demonstrated to be a cheap 

and reasonably effective. 

 It can collect particle of size up to 3µm. 

 The separator can remove 62.96% of particulate matter 

at full load of the engine without much loss of the fuel 

economy. 

 In the cyclone dust separation is possible without 

introducing any separation agent such as liquid spray. 

 Does not generate any new pollution problem. 

 Low maintenance and low cost device is best suited for 

Indian conditions. 

VII. DISADVANTAGES 

 High operating cost (due to pressure drop). 

 Low efficiencies (particularly for small particles). 

 Unable to process sticky materials. 

1) Applications: 

 Oil refineries to separate oils and gases. 

 Cement industry. 

 Vacuum cleaners. 

VIII. CONCLUSION 

The cyclone separator which was designed and fabricated has 

been working properly. It can separate particles up to size of 

1.5*10-6 m diameter effectively with required amount of 

pressure created by the vacuum pump. The use of cyclonic 

separator has been demonstrated to be a cheap and reasonable 

effective method for controlling the particulate emission of a 

diesel engine without loss of fuel economy. In the current 

study, we have designed a cyclonic separator by optimizing 

conditions like collection efficiency, low pressure drop across 

the cyclone and vortex finder size and tested its efficiency in 

removing the particulate matter. 
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