
Journal of Chemical and Pharmaceutical Sciences  ISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 196 

Pneumatic System Usage for Automatic Seat Adjustment 
Vinod Kumar S*, Viswanath G 

 Department of Automobile Engineering, Saveetha School of Engineering, Chennai, India- 602 105. 

*Corresponding author: E-Mail: vino.kumar1996@gmail.com  

ABSTRACT 
The main objective of the prototype is to improve the visibility and drivers comfort with the use of pneumatic 

system which is externally pressurized with the help of compressor. The air from the compressor flown through 

solenoid valves which streamlines by solenoid coil and sent into the double acting pneumatic cylinder, pushes the 

seat to the driver’s requirement. This system can be implemented in the off-road, heavy &military vehicles. 
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1. INTRODUCTION 

The main objective of the prototype is to improve the visibility and drivers comfort with the use of pneumatic 

system which is externally pressurized with the help of compressor .The air from the compressor flown through 

solenoid valves which streamlines by solenoid coil and sent into the double acting pneumatic cylinder pushes the 

seat to the driver’s requirement. This system can be implemented in the off-road, heavy & military vehicles. 

  Components used in the projects are car seat, solenoid directional valve is used for pressurizes the air into 

the solenoid coil, in the double acting cylinder has two openings which sucks and exhales the pressurized air in 

respective cylinder. Pneumatic hose are used to link the cylinder, compressor, solenoid valve & connecting pipe 

holds the hose it is present in every opening of cylinder. Toggle switches are used to select movement of the chair. 

The main purpose of the system is to improve visibility, comfort and accessibility. The setup is fully automated and 

so there won’t be any distortion. The project can be used in all types of vehicles and specially designed for off-road, 

heavy and military vehicles. 

Pneumatic System: A pneumatic system is a framework that utilizations packed air to transmit and control vitality. 

Pneumatic frameworks are utilized as a part of controlling train entryways, programmed generation lines, mechanical 

cinches, and so forth. Pneumatic frameworks utilized broadly as a part of industry are usually fueled by compacted 

air or packed idle gasses. A halfway found and electrically fueled compressor powers chambers, air engines, and 

other pneumatic gadgets. A pneumatic framework controlled through manual or programmed solenoid valves is 

chosen when it gives a lower cost, more adaptable, or more secure contrasting option to electric and actuators. 

Pneumatics likewise has applications in dentistry, development, mining, and different ranges.  

Correlation with Hydraulics: Both pneumatics and hydrodynamics are utilizations of liquid force. Pneumatics 

utilizes an effortlessly compressible gas, for example, air or a reasonable unadulterated gas—while water power 

utilizes moderately incompressible fluid media, for example, oil. Most modern pneumatic applications use weights 

of around 80 to 100 pounds for every square creep (550 to 690 kPa). Power through pressure applications ordinarily 

use from 1,000 to 5,000 psi (6.9 to 34.5 MPa), however specific applications may surpass 10,000 psi (69 MPa). 

Solenoid Valve: A solenoid valve is an electromechanical gadget utilized for controlling fluid or gas stream. The 

solenoid valve is controlled by electrical current, which is go through a curl. At the point when the loop is invigorated, 

an attractive field is made, bringing on a plunger inside the curl to move. Contingent upon the configuration of the 

valve, the plunger will either open or close the valve. At the point when electrical current is expelled from the curl, 

the valve will come back to its de-invigorated state. In direct-acting solenoid valves, the plunger specifically opens 

and shuts a hole inside the valve. In pilot-worked valves (additionally called the servo-sort), the plunger opens and 

shuts a pilot hole. The channel line weight, which is driven through the pilot hole, opens and shuts the valve seal. 

 The most well-known solenoid valve has two ports: a bay port and an outlet port. Propelled outlines may 

have three or more ports. A few plans use a complex sort outline. Solenoid valves make computerization of liquid 

and gas control conceivable. Present day solenoid valves offer quick operation, high unwavering quality, long 

administration life, and reduced outline. 

Main Pneumatic Components: Pneumatic components can be divided into two categories: 

 Components that produce and transport compressed air.  

 Components that consume compressed air.  

All main pneumatic components can be represented by simple pneumatic symbols. Each symbol shows only 

the function of the component it represents, but not its structure. Pneumatic symbols can be combined to form 

pneumatic diagrams. A pneumatic diagram describes the relations between each pneumatic component, that is, the 

design of the system. 
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2. EXPERIMENTAL SETUP 

  

   
Figure.1. Experimental setup 

Pneumatic Components: There may exist differences in appearance and sizes of pneumatic components produced 

by different manufacturers. However, the functions and operating methods among these components are similar. The 

following are the pictures and cross section diagrams of the pneumatic components made by another manufacturer 

for your reference. Pneumatic components for the production and transportation of compressed air are; a) 

Compressor, b) Pressure regulating component. And other component is Connecting pipe.  

  
Figure.2. Compressor Pneumatic symbol 

  

  
Figure.3. Pressure regulating component Cross section 

Pneumatic components for consumption of compressed air are; a) Single acting cylinder, b) Double acting 

cylinder, c) 3/2 Directional control valve, d) 5/2 Directional control valve, e) Flow control valve, f) Shuttle valve. 

  
Figure.4. Single acting cylinder Cross section of a single acting cylinder 

 

  
Figure.5. Double acting cylinder Cross section of a double acting cylinder 
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        Figure.6. 3/2 Directional control valve            Cross section of a 3/2 directional 

 

   
Figure.7. 5/2 Directional control valve Cross section Pneumatic symbol 

 

   
Figre.8. Flow control valve Cross section Pneumatic symbol 

 

   
Figure.9. Shuttle valve Cross section Pneumatic symbol 

 

 
Figure.10. Connecting pipe 

The Advantages of Pneumatic Systems: Pneumatic control frameworks are broadly utilized as a part of our general 

public, particularly in the mechanical segments for the driving of programmed machines. Pneumatic frameworks 

have a ton of points of interest.  

High Effectiveness: Numerous plants have furnished their generation lines with compacted air supplies and versatile 

compressors. There is a boundless supply of air in our climate to deliver packed air. Also, the utilization of packed 

air is not confined by separation, as it can undoubtedly be transported through funnels. After use, compacted air can 

be discharged straightforwardly into the air without the need of handling.  

High Durability and Reliability: Pneumatic segments are to a great degree strong and can't be harmed effortlessly. 

Contrasted with electromotive parts, pneumatic segments are more strong and solid.  

Basic Design: The outlines of pneumatic segments are moderately straightforward. They are in this manner more 

reasonable for use in basic programmed control frameworks.  

High Adaptability to Harsh Environment: Contrasted with the components of different frameworks, compacted 

air is less influenced by high temperature, dust, erosion, and so forth.  

Safety: Pneumatic frameworks are more secure than electromotive frameworks since they can work in inflammable 

environment without bringing about flame or blast. Aside from that, over-burdening in pneumatic framework will 

just prompt sliding or end of operation. Not at all like electromotive segments, pneumatic segments don't smolder or 

get overheated when over-burden.  

Simple Selection of Speed and Pressure: The paces of rectilinear and wavering development of pneumatic 
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frameworks are anything but difficult to conform and subject to couple of confinements. The weight and the volume 

of air can without much of a stretch be balanced by a weight controller.  

Natural Friendly: The operation of pneumatic frameworks does not create contaminations. The air discharged is 

additionally handled in unique ways. Subsequently, pneumatic frameworks can work in situations that interest 

abnormal state of cleanliness. One case is the creation lines of incorporated circuits.  

Practical: As pneumatic segments are not costly, the expenses of pneumatic frameworks are very low. Additionally, 

as pneumatic frameworks are exceptionally tough, the expense of repair is essentially lower than that of different 

frameworks. 

3. RESULTS 

It enhances the perceivability, ease and availability of the driver. This setup is completely robotized thus 

there won't be any twisting. The venture can be utilized as a part of a wide range of vehicles and exceptionally 

intended for rough terrain, overwhelming and military vehicles. 

4. CONCLUSION 

While planning this framework and guaranteeing that it could lift the weight, I figured out how to take in a 

few critical elements essential for outline when all is said in done. Despite the fact that I ran in with a quite clear 

thought of how the pneumatic framework was going to work, we needed to experience a few emphases to guarantee 

that the pneumatic framework would work. In spite of the fact that the primary cycle didn't work, by looking at and 

putting further research into pneumatics, we arrived at the conclusion that few things and materials utilized as a part 

of the principal outline weren't precisely ideal. Instead of totally updating the framework, I took a gander at the how 

we could fortify certain parts of the outline. These anticipate gave us some knowledge in the procedures that are 

essential in genuine assembling and plan. By experiencing a few stages and ensuring the twofold acting barrels 

particulars, I could modify and change our arrangement to adjust and permit the pneumatics chamber to lift the 

weight. Consequently I trust my model will be utilized industrially as a part of future and enhances vehicle riding. 
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