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Abstract— In ginning industries where bulk material is to be 

conveyed from multiple source of point to a single point, 

material handling systems are required. Various types of 

conveying systems are available in the market like belt 

conveyors, screw conveyors, vibrating conveyors etc. 

having their own characteristic features. This conveying 

system resulted in significant improvements in conveying 

methods with reduce operating cost and improved 

equipment reliability. The main advantage of pneumatic 

conveying system is that material is transferred in close 

loop, thereby preventing the environmental effect on the 

material and vice versa. No standard procedure is available 

for the design of pneumatic lint conveying system. As the 

configuration of the system changes, variable involved also 

changes, and one has to change the design considerations 

based on the applications. So there is wide scope for 

experimentation in the field of pneumatic conveying system. 
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I. INTRODUCTION 

Pneumatic conveying is a material transportation process. 

The basis of pneumatic conveying lies in creating a pressure 

differential along a pipeline, in which bulk particulate 

materials are moved over horizontal and vertical distances 

within a piping system with the help of a compressed air 

stream. Using either positive or negative pressure of air or 

other gases, the material to be transported is forced through 

pipes and finally separated from the carrier gas /media and 

deposited at the desired destination. 

Various systems are available for conveying 

materials but we have decided pneumatic system as it gives 

solution for automation at low cost. 

II. A BASIC ELEMENT OF A PNEUMATIC CONVEYING SYSTEM 

A well designed pneumatic conveying system is often a 

more practical and economical method of transporting 

materials from one point to another than alternative 

mechanical systems (belt conveyors, screw conveyors, 

vibrating conveyors, drag conveyors and other 

methodologies) because of three key reasons:  

1) First, pneumatic systems are relatively           

economical to install and operate  

2) Second, pneumatic systems are totally enclosed and 

if required can operate entirely without moving 

parts coming into contact with the conveyed 

material. Being enclosed these are relatively clean, 

more environmentally acceptable and simple to 

maintain  

3) Third, they are flexible in terms of rerouting and 

expansion. A pneumatic system can convey a 

product at any place a pipe line can run.  

Figure 1.1 shows the basic elements of a pneumatic 

conveying system.  

 
Fig 1: The basic elements of pneumatic conveying system. 

III. TYPES OF PNEUMATIC CONVEYING 

There are several methods of transporting materials using 

pneumatic conveying. The pneumatic conveying system is 

classified as: 

 
Pressure Single plug Vacuum multiple plugs 

(Timed pulse) Combination Pressure vacuum External air 

bypass Internal air bypass 

In general, they seem to fall into three main 

categories: dilute phase, dense phase, and air conveying.  

1) Dilute-phase conveying is the process of pushing or 

pulling air-suspended materials from one location 

to another by maintaining a sufficient airstream 

velocity. Dilute phase conveying is essentially a 

continuous process, characterized by high velocity, 

low pressure and low product to air ratio.  

2) Dense-phase conveying relies on a pulse of air to 

force a slug of material from one location to 

another. Dense-phase system is essentially a batch 

process, characterized by low velocity, high 

pressure and high product to air ratio unlike dilute 

phase which is a low product to air ratio.  

3) Air-activated gravity conveying is a means  

IV. CONCEPT 

Here we are using Pnuematic conveying system in ginning 

industry. The Pnuematic lint conveying system comes under 

dilute phase system  consist of a suction fan to create 

negative/vaccume pressure, lint collection box, ducting line, 
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air separator and a cyclone. The selection of suction fan 

depends on the capacity of lint production  and resisitance  

pressure of the system. Centrifugal fans are widely used in 

these systems.  

The ducting, air separator and cyclones are selected 

based on the plant capacity. It is  important that for 

pneumatic lint conveying system that hopper of lint 

collection box needs to be properly designed to prevent 

dropping of lint outside and also should allow free fall of 

lint in to the ducting. The lint dropping to lint collection 

hopper is as shown.  

 
Fig. 2: The lint dropping to lint collection hopper 

Two hoppers are fitted underneath the ginning 

rollers and rested on tie rods of DR gin. These two hoppers 

are connected to a flexible pipe via a double mouth chute 

cum elbow.  The flexible pipe is connected to the main 

ducting line with the angular „T‟ connector pipe. The lint 

collection boxes are fitted under each DR gin and connected 

to main ducting line. The main ducting line is conical in 

shape with small pipe diameter at far end gin and bigger 

daimeter at near gin form the suction fan. “T” connector 

pipes are connected at an angle  to the main line just below 

and near the centre of each DR gin. The main ducting line is 

placed in an undergroud trench. The flexible pipe connects 

the main line to the lint collection box.   

 
Fig. 3: The intermittent ducting arrangement for lint 

collection in ginning industry 

V. WORKING PRINCIPLE 

Negative Pressure System are also widely used for drawing 

material from open storage and commonly used for drawing 

materials from multiple sources to a single point. Negative 

pressure system has the advantages that all gas leakages is 

inward, hence injection of dust into the atmosphere is 

virtually eliminated. 

centrifugal fan creates the air suction and in the 

main line in each collection box. The lint falling from the 

DR gin is sucked into the collection box and passed on to 

main line through the flexible pipe.Thus the lint from all the 

gins is collected and conveyed to the lint cleaner. Each row 

of DR gin has one main ducting line. Both the ducting lines 

are connected together at the end of gin hall and lint is 

conveyed to the linr cleaner. 

Both the air loss and pressure loss could be more if 

the pipe joints at “T” connector and at collection box are not 

properly sealed. Manual feeding as well as feeding of lint in 

lumps should not be allowed otherwise chocking will occur. 

The designed air flow and air velocity need to be maintained 

constantly to ensure the smooth operation of the system.  In 

dilute phase to keep the material in suspension in the 

pipeline it is necessary to maintain a minimum value of 

conveying air velocity for the majority of materials, is 

generally of the order of 12 to 13 m/s for material having 

good air retaintion properties & 13 to 16 m/s for material 

having poor air retaintion properties , also in terms of phase 

densities the appropriate range is below a value of ten. 

VI. CONCLUSION 

This concept of conveying lint from intermittent ducting 

from various source of point has lot of present problems in 

ginning Industries, such as jamming of lint collection 

box/hopper, power consumption is more due to high CMH 

requirement. The main conclusion will be to find out 

whether it is possible to reduce the CMH of the system. 

Also the future scope for developing new type of 

intermittent lint conveying system can be identified as a new 

development. 

Even this system not only has application in 

ginning industries but also has wide important in various 

field because of its following benefits 

1) Completely dust free operation 

2) Flexibility in routing 

3) Careful and gentle handling of product 

4) Low maintenance and low manpower cost 

5) Minimum floor space. 

6) Ease of automation and control. 

7) One pipeline can be used for variety of products. 

8) High operational reliability due to few moving 

machine parts. 

9) System is used for lifting the material up to 100 

meter and conveys the material over more than 2 

km at a rate of up to 400 tons per hour. 
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