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Abstract: A pneumatic conveying system is similar to a belt or chain conveyor in terms of material handling. The 

primary benefit of a pneumatic conveying system is that the material is moved in a closed loop, preventing 

contamination of the environment and vice versa. Different parameters that determine the design of the system, 

such as air velocity, pressure, particle size and shape, distance to be conveyed, are described in this topic. The 

findings from the research on the pneumatic conveying system during the last decade that took these parameters 

into account are also provided. For the design of a pneumatic conveying system, there is no standard approach. 

As the system's configuration changes, the variables involved change as well, necessitating a change in design 

considerations based on the applications. As a result, in the field of pneumatic conveying systems, there is a lot 

of scope for experimenting. The material handling mechanism is accomplished by reciprocating a double acting 

cylinder that is controlled by a solenoid-operated 5/2-way DC valve that is actuated by an ON/OFF relay control 

system. The chain and sprocket wheel mechanism converts the linear action of the piston rod into rotational 

motion of the belt conveyor. We will construct a system in which the conveyor's moving roller is driven by a 

pneumatic cylinder in this project. The pneumatic cylinder will begin to reciprocate, and a power plate with holes 

will begin to roll along the sprocket. The sprocket begins to rotate unidirectionally due to the power provided by 

the cylinder piston and power plate. As a result, our belt conveyor begins to move. 
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I. Introduction 

The study of air movement and air phenomena is known as pneumatics. The pneumatic system is employed to 

transmit and manage the power of the controlled gases. pneumatic systems typically used air as a fluid medium, 

as a result of air may be a safe, low cost and readily available fluid. It is safe for environment where an electrical 

spark may ignite leaks from the system components. There are various reasons for considering the use of a 

pneumatic system instead of a hydraulic system. Liquid exhibits greater inertia than gases. Therefore, in the 

hydraulic system, the weight of the oil is a potential problem. A pneumatic air engine is a double-acting pneumatic 

cylinder that expands compressed air to do useful work. Rather than combining fuel with air and burning it in the 

engine to drive pistons with hot expanding gases, the compressed air engine (CAE) employs compressed air 

expansion to drive pistons. To design and develop a material handling system for automation or semi automation 

of industries by using a pneumatic control system, which is used for low-cost automation. In a manufacturing 

division, material handling entails the transportation of materials. It includes loading, transporting, and unloading 

goods from one step of the production process to the next, A belt conveyor is consisting of an endless, flexible, 

high-strength belt with two end pulleys (driver and driven) that are fixed in place and are supported by rollers. 

Conveyor systems are reliable and efficient in material transportation and storage. The advantages of a belt 

conveyor are that it is simple and inexpensive to maintain, and it has a wide range of applications large loading 

and unloading capacity, and it can carry dense things over long distances inexpensively and efficiently, allowing 

relative material mobility. Abrasive, moist, dry, sticky, or unclean materials can all be transported using a belt 

conveyor. 
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Components and Description 

1. Pneumatic Cylinder: Pneumatic cylinders (also known as air cylinders) are mechanical devices that 

create a force in a reciprocating linear motion using the power of compressed gas, Energy is stored in a 

potential state in a pneumatic system in the form of compressed air. 

2. Conveyor Belt: The conveyor belt consists of three cylindrical rollers operated by pneumatic actuator 

which serves the function of pulleys. The conveyor belt rotates over cylindrical rollers, one of the rollers 

is powered by a pneumatic actuator, moving the belt and the components on the belt forward. Here, the 

5/2 solenoid valve receives power and signal from the electronic circuit. 

3. Sprocket: A profiled wheel with teeth, or cogs, that mesh with a chain, track, or other perforated or 

indented material is known as a sprocket, sprocket-wheel, or chainwheel. Sprockets are precision 

clutches which positively lock to transmit torque in one direction of rotation, but are totally released in 

the opposite direction, as in the sketches alongside of a roller-ramp system.  

4. Solenoid Valve: A solenoid valve is an electromechanical controlled valve. In fluidics, solenoid valves 

are the most often utilised control components. The valve may control a flow with a two-port design or 

switch flows between ports with a three-port or more-port design. Their responsibilities include turning 

off, releasing, dosing, distributing, and mixing fluids. They can be found in a wide range of 

applications. Solenoids provide rapid and safe switching, as well as high reliability, extended service 

life, medium compatibility of the materials used, low control power, and a compact design. 

5. Microcontroller: : The primary and therefore the foremost criterion for choosing a microcontroller is 

that it must meet the task at hand efficiently and price effectively. In analysing the necessity of a 

microcontroller-based project we must see whether an 8-bit, 16-bit, 32-bit microcontroller can best 

handle the computing need of the task most efficiently. The Mega 2560 may be a microcontroller board 

supported the ATmega2560. it's 54 digital input/output pins (of which 15 are often used as PWM 

outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz quartz oscillator, a USB 

connection, influence-jack, ICSP header and push button. It has everything needed to support a 

microcontroller, simply connect it to a computer with a USB or power it with an AC-/-DC adapter to 

initiate started. The Arduino Mega are powered using the USB port or via an external power supply. the 

facility source is chosen automatically. non-USB power can come from either an AC-/-DC adapter/wall 

wart or a battery. The adapter are often connected by plugging a 2.1mm centre-positive plug into the 

board's power jack. Leads from A battery are often inserted within the Ground and V in pin headers of 

the facility connector. The board can operate an external supply of 6 to twenty volts. If furnished with 

but 7V, however, the 5V pin could provide but five volts and therefore the board could also be unstable. 

If using quite 12V, the transformer may overheat and damage the board. The Mega2560 differs from all 

preceding boards therein it doesn't use the FTDI USB-to serial driver chip. Instead, it attributes the AT 

mega 8U2 programmed USB-to-serial converter. 

Objectives 

The pneumatic conveyor is a brand-new design that will take the place of traditional roller conveyors. A 

traditional roller conveyor is powered by a motor and provides continuous motion. However, with the 

assistance of a pneumatic cylinder, we may perform intermediate traverse of the conveyor belt to provide 

step-by-step feed in a pneumatic conveyor system. The following are the basic goals that a material 

handling system should achieve: 

1) Loads are picked up quickly and precisely. 

2) Load transfer is quick and efficient, with a predetermined time interval. 

3) Transport of loads in planned quantity. 

4) Safe and damage-free transportation. 

5) Accuracy in delivery to the intended location. 

6) To design and create a pneumatic belt conveyor model. 

7) To fabricate the prototype model of the same. 

8) To Put the model to the test in real-world scenarios. 

9) To develop cost effective material handling system. 

10) To make better use of stored as well as waste compressed air. 

11)  To make replaceable system to conventional material handling system. 

12) Also measure weight of components on conveyor. 
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Problem Statement 

To design and develop a prototype model of pneumatic belt conveyor that works on compressed air received from 

a storage unit which is made by combining the waste compressed air as well as unused a recirculated compressed 

air. Also fabricate the model using mechanical and design procedures to do the same output that is to require by 

objectives, i.e., to transfer small size objects from one work station to another Refuelling the compressed-air 

container with a low-end conventional air compressor might take up to 4 hours, but service stations' specialised 

equipment may fill the tanks in as little as 3 minutes. 

Because of following reasons, we planned to do and design as well as fabricate the model of pneumatic belt 

conveyor 

• Need of conveyor for material handling 

• Complexity and over cost assembly of conventional electric motor conveyors. 

• Avoid High cost and irregular supply of electricity. 

• Use of stored as well as waste compressed air for cost effective production. 

• Also measure weight of materials 

• Highly Convenient Where pressurized air is available on site 

 

Methodology 

 

 
II. Construction and Working 

Working Principal: 

• In this project we used pneumatic cylinder to run conveyor belt and also measure weight of material on 

conveyor belt 

• When we place some object on conveyor then load cell measure weight on that conveyor which can be 

show using colour LED’s, Green LED indicate weight 0 to 3, Yellow LED indicate weight 3 to 6 and 

Red LED indicate weight 6 and more. 

After loading an object, the conveyor automatically starts using double acting pneumatic cylinder for that sprocket 

and plate arrangement is there. On this plate there are small holes which can mesh with sprocket and run the 

conveyor. 
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                              Figure 1:  Circuit Diagram 

Arduino uno as a main controller used which controls all the operations. 

If Weight is more than 7kg, red led will glow and buzzer will beep for 5 sec. 

If weight is below 5kg then green led will glow. 

If weight in between 5kg to 8kg then yellow led will glow automatically. 

And pneumatic cylinder will actuate through relay module. 

All information will be displayed on LCD 16*2 Display.  

 

Figure 2: Major Components of Pneumatic System 

 

CAD MODEL 
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Figure 3: Isometric View 

Figure 4: Drafted View 

 

 

Observation Results: 

Belt conveyors are frequently utilised in today's contemporary ports as continuous transportation equipment, 

particularly in the delivery of coal and mineral powder. Pneumatic conveying systems may be built and operated 

with care and thought to provide outstanding performance with minimal product deterioration. How these systems 

function is based on a lot of science. A properly designed air flow system to transport bulk material from one 

point to another is often the most practical means Pneumatic conveying systems usually require less plant space, 

it’s simple to automate, and it's simple to set up. There are certain restrictions to pneumatic conveying systems, 

such as material size and temperature. However, they still provide many benefits. They are beneficial in managing 

or decreasing product loss, increasing dust management, and so improving overall plant conditions, in addition to 

being highly cost effective.  

III. Conclusion 
After calculating all the values by analytically method and analysing the main components of belt conveyor 

system. It is concluded that the belt conveyor system works safely. The system suggested is easy to install. The 

system now has a higher level of security and dependability. There are no sophisticated components required for 

the system to work.  
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