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ABSTRACT: The  Tire  Inflammation  System  is based on  the  idea  to  maintain  uniform  tire pressure of an 
automobile  and  to reduce tire wear, increase fuel efficiency and increased overall vehicle safety.The main  working  
principle  of the Tire Inflation System is that the compressed air is passed through  the  rotary  joint  into  the  nozzle  
fitted  in  Rim  of the Wheel. The rotary joint thus allows the air to flow through itself along with providing the rotary 
motion of the wheel assembly. Thus the rotary joint makes it possible work out the idea. A compressor is used which 
gets its power supply from the battery. When the pressure falls below desired level the compressor pumps air through 
the rotary union to the Tyre and inflates it.  
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I. INTRODUCTION 
 

Tyre Inflation System is device to inflate the tires when air pressure drops below normal level and to maintain it at 
required level.The working principle of Tyre Inflation System is that compressed air from a compressor is passed 
through rotary joint into the nozzle fitted in the rim of the wheel. The rotary joint thus allows the air to flow through 
itself providing the rotary motion to the wheel assembly. 
Most of the vehicles on road are driving with one or more tires underinflated due to several reasons. Tires can lose air 
through normal driving or after hitting pot holes or curbs). Bad quality roads in rainy season and temperature changes 
can further deteriorate the situation. Tires lose 1 or 2 Psi each month in the winter and even more in summer and rainy 
season. It is difficult to predict the condition of tires just by looking at them and we have to use a tire pressure gauge. 
Under inflation is bad for the tires as well as for the fuel economy and road safety. It can affectthe handling and control 
of the vehicle and is generally unsafe to drive when tires are underinflated. The tires wear more quickly when 
underinflated which reduces the life of tires. The underinflated tires may also get over heated more quickly than tires 
which are properly inflated tires. This can result in greater tire damage. Underinflated tires can also causesevere road 
accidents. 
The objective of Tyre Inflation System is to detect  when  the  air  pressure  in  a  particular  tyre  has  dropped and to 
monitor the air pressure of the tyre and to notify the driver if there is a problem with the pressure of a particular tyre. To 
reduce tyre wear and maintenance cost of the vehicle and to improve the overall safety of the vehicle. To improve fuel 
economy by maintaining tyre pressure at required level. 
 

II. COMPONENTS AND WORKING PRINCIPLE 
 

The working principle of Tyre Inflation System is that compressed air is passed through rotary joint into the nozzle 
fitted in the rim of the wheel.The rotary joint thus allows the air to flow through itself providing the rotary motion to 
the wheel assembly.  
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Rotary Union: A rotary joint is a joint that allows passage of fluid along with the rotation of shaft.While rotary union 
comes in many shapes, sizes and configurations, they always have same basic four components: a housing unit, a shaft 
a bearing (mechanical) (or bearings), and a seal. The rotary union used has following components: 

1. Housing:Housing is the component that holds all the other components of the rotary union together. The 
housing has an inlet port, which is a threaded port to which the house supplying the medium is attached. The 
housing used here is stationary. It is made up of a hollow cylindrical pipe with shaft, bearings and mechanical 
seal inside.  

2. Shaft:A hollow shaft is used to carry the compressed air through the rotary union into the drum or roll. The 
shaft rotates when the wheel is in motion. The bearings and seal are typically assembled around the shaft. The 
shaft is 12 cm in length and 10mm internal diameter. It is made up of mild steel. 

3. Bearing:The second most important part of rotary union is the bearing. Two bearings of 6200 no of steelare 
used in this rotary union. The bearings are used to allow the shaft to rotate while the housing is stationary. 

4. Mechanical seal:A very important component of rotary union is the mechanical seal. The seal prevents the air 
from leaking outside the rotary union while the wheel and shaft are in motion. Two mechanical seals has been 
used in the rotary union. 

Compressor: An air compressor is a device that converts power ( from an electric motor, a diesel engine or a gasoline 
engine etc.) into potential energy by forcing  the air to pass through smaller volume and which increasing its pressure. 
The compressor used here gets its power supply from the 12 volts dc supply from a battery. A 300 psi compressor is 
used for this purpose. 
Wheel Hub: A Wheel Hub Assembly (WHA), also referred to as hub assembly, where hub unit, wheel hub bearing, 
etc. is an automotive part used in cars, passenger vehicles and light andother  heavy trucks.It is located between the 
brake drum or discs and the driver axle on the axle side, it is mounted to the holding bracket from the chassis; on the 
disc side, and the wheel is mounted to the bolts of WHA. When replacing a wheel hub assembly should be torqued to 
the vehicle specification to prevent failure. 
Other components: Wooden plank of (58 cm x 38cm), two mild steel plates of 37cm and 55cm has been used as 
horizontal component ( or base) and vertical component (or column)  respectively, nuts, bolts, clamps ,nozzles for air 
supply etc. has been used as per the need. 
 

III. ASSEMBLING 
 
1. The horizontal and vertical component are fixed on a wooden plank through nut and bolts. 
2. Now the wheel hub or wheel assembly is attached to the vertical component which allows the free 

rotation of the wheel. 
3. The wheel nozzle is permanently fixed by a hollow tube going through it and which is then further 

attached to the rotary joint end. 
4. Now the rotary joint is attached to tube which goes to the nozzle of the wheel. 
5. The rear nozzle coming out of the nozzle is attached to compressor mouth from where the compressed air 

is to be supplied. 
6. The compressor is fixed on the wooden board and is attached to the available power source. 
7. Now the final assembling is complete. 
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(a) 

 
(b)                                                                                 (c) 

 
(d) 

Figure(a) Compressor used in Tyre Inflation System for supplying air, (b) & (c) Interractive images of authors with 
Tyre Inflation System during assembly, (d)  assembled view ofTyre Inflation System 
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IV. ADVANTAGES 
 

The Tyre Inflation System can be introduced as a new product in the automobile industry. It addresses the needs of 
the consumers and maintains appropriate tire pressure conditions. 

1. There will be reduction in the tire wears due uniform pressure in the tires. 
2. Increase in fuel economy. 
3. Increased overall vehicle safety of the vehicle and passengers. 
4. As this device is not used in majority of vehicles, the market condition would be favourable for the 

introduction of a tire inflation system.  
5. It will provide sufficient airflow to the tire with minimum leakage 
6. The main beneficiaries from this device will be the vehicles owners. 
7. Despite an initial investment, there will be reduction in cost due to reduced tire wear and an increase in 

the fuel economy. 
8. With an increase in fuel economy for passenger vehicles and the demand for petroleum fuel will reduce. 

 
V. LIMITATIONS 

 
Life of rotary joint is limited due to continuous in motion and hence need maintenance. Seals used in rotary joint 
needs to be replaced from time to time. 
 

VI. CONCLUSION 
 

Tyre Inflation Systems have several benefits for the transportation industry and for the for the vehicle owners. 
These benefits include, improved vehicle mobility due to improved traction,  improved  ride  quality  and  cargo  
safety  due  to  the reduction in vehicle vibrations when the correct Tyre pressure is used, reduction in road 
maintenance, increased fuel efficiency and a considerable increase in the Tyre life of  vehicles. Thus Tyre Inflation 
System should be used in vehicles for the betterment of automobile industry, vehicle owners, passengers and 
society as a whole. 
 

REFERENCES 
 

[1] T Pletts, Literature Review on Central Tyre Inflation Systemon  July 2006. 
[2] Anon., Tyre Pressure Control International (on-line), June 2006. 
[3] Oberholzer, F. The Benefits of Using Central Tyre Inflation. Institute for  Commercial Forestry Research. Technical Note 02-2003. 
[4] Adams, B. Central Tyre Inflation for agricultural vehicles. Thesis, University of  Urbana Illinois, 2002. 
[5] Foltz R.B. and Elliot W.J. Measuring and Modelling Impacts of Tyre Pressure On Road Erosion. US Department of Agriculture, Forest 

Service, Washington, DC. Government Published Paper, 1996. 
[6] Bradley A.H. Trial of a Central Tyre Inflation System on Thawing Forest Roads. Forest Engineering Research Institute of Canada. 

Transportation Research Record, 1996. 
[7] Sturos J.A. Brumm D.B. and Lehto A. Performance of a Logging Truck with a   Central Tyre Inflation System. Research Paper. NC-322. 

St. Paul, MN: USDA  Forest Service, North Central Forest Experiment Station. 10 p,1995. 
[8] Powell B. and Brunette B. Reduced Tyre Inflation Pressure- A solution for   Marginal-Quality road construction in southern Alaska. 

Washington, DC Transportation Research Board, National Research Council. Transportation Research Record 1291. 5 p, 1991. 
[9] Rummer R.B., Ashmore C., Sirois D.L. and Rawlins C.L., Central Tyre Inflation: Demonstration Tests in the South. Gen. Tech. Rep. SO-

78 New Orleans, LA: U.S. Department of Agriculture. Forest Service, Southern Forest Experiment Station. 11p, 1990. 
[10] Stuart III, E., Gililland, E., Della-Moretta, L. The use of central tire inflation on low-volume roads. USA Transportation Research Board, 

Fourth International Conference on Low-Volume Roads, Vol 1: p. 164-168,1987. 
[11] Ljubic, D.A. Analysis of productivity and cost of forestry transportation. Part Three: Theoretical analysis of the impact of the vehicle 

operating conditions on power losses, and experimental determination of rolling and air resistance forces. FERIC Technical report No TR-
55, 1985.  

[12] www.patentworld.org 
[13] www.wikipedia.org 
[14] www.rotaryunion.org 

 

http://www.patentworld.org
http://www.wikipedia.org
http://www.rotaryunion.org

