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ABSTRACT 

Research shows that reducing tyre pressure by just a few 

PSI can reduce gas mileage, leading to a reduction in fuel 

efficiency, tyre life, safety, and vehicle performance, we 

have developed an automatic, self-inflating tyre system that 

ensures that tyres are properly inflated at all times. In our 

designs, we propose and successfully implement the use of 

a portable air compressor that will supply air to all of the 

machines' four tyres via hoses and a rotary joint fixed 

between the wheel spindle and wheel hub at each wheel. 

Rotating joints ensure that air is channeled to the tyres 

without tangles in hoses. As oil prices rise and 

environmental concerns grow, this system is timely in 

addressing these issues: improvement in gas mileage; tyre 

wear reduction; and an increase in handling and tyre 

performance in diverse conditions. 

 

I. INTRODUCTION 

According to studies, approximately 80% of the vehicles on 

the road are driving with one and more tyres under inflated. 

tyre loses air during normal driving (especially after hitting 

potholes or curbs) and seasonal changes in temperature. The 

vehicle can also lose one or two psi each month in winter 

and even more in the summer and you can’t feel if they are 

properly inflated just by looking at them. This is a system 

that is installed on the vehicle that enables the operator to 

adjust the inflation pressure of individual tyres of the 

vehicle. This system has three general goals: 

 

a) TO DETECT: If the air pressure in the tyre has dropped 

(Continuously check the air pressure in each tyre). 

b) TO NOTIFY: If there is any drop in the air pressure in 

any tyre. 

c) TO INFLATE:In case of overpressure or under pressure 

the tyre pressure is maintained inflate the tyre to the required 

level if there is a drop in the tyre pressure and there has to 

be an air supply as well check the wall that opens only when 

needed. 

It consists of a compressor, which supplies air and an air 

tank is used to store air at constant pressure. This 

pressurized air can be filled into tyres through flexible 

ducting with the help of a rotary bearing. The pressure 

conditions are achieved by pressure gauges. The mode of 

transport is one of the most important criterions these days. 

The vehicle's safety is thus essential. Accidents are also 

increasing at a quick pace. There are several factors 

thatcause these accidents. The improper inflation of tyres is 

one among them. tyres lose air through normal driving 

(especially after hitting potholes or curbs), permeation and 

seasonal changes in temperature. When tyres are 

underinflated, the tread wears more quickly. Under-inflated 

tyres get damaged quickly due to overheating as compared 

to properly inflated tyres. The under-inflation also causes a 

small depreciation in the mileage as well. Above all the 

vehicles running with underinflated tyres can cause 

accidents. Thus to rectify all these defects we are using self-

inflating systems. The pressure monitoring systems in such 

systems help in monitoring the tyre pressure constantly. The 

system which contains sensors feeds the information to a 

display panel that the driver can operate manually. The 

electronic unit controls all the information. The source of air 

is taken from the vehicle's air braking system or from the 

pneumatic systems. Thus it helps in re-inflation of the tyres 

to proper pressure conditions. Under-inflated tyres increase 

rolling resistance, which can not only reduce fuel economy 

but can also wear out tyres and reduce vehicle safety 

through poor handling. Maintaining correct tyre pressures 

and monitoring for uneven tyre wear (which can be caused 

by poor wheel alignment) can help to ensure optimum 

vehicle performance. Central tyre inflation (CTI) systems 

offer one solution to managing tyre pressure, by 

automatically maintaining tyre pressures within a 

predetermined range. Commonly used in off-road vehicle 

applications, CTI systems are primarily installed for their 

safety benefit (e.g. reducing tyre blow-out) and extending 

tyre life. 
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II. OBJECTIVE 

The ideal functional objective of the design is its capability 

to adjust the pressures in all four tyres of a passenger vehicle 

to Project Design. 

These are some pictures of the Project design which is 

designed Why is it important to build: 

Proper tyre inflation pressure is critical to the optimal 

operation of a commercial vehicle. Underinflated tyres 

result in decreased fuel efficiency and increased tyre wear. 

A 0.5-1.0% increase in fuel consumption is seen in vehicles 

running with tyres underinflated by 10 psi. Having 

appropriate pressure reduces tyre wear, increases fuel 

efficiency, and leads to fewer roadside breakdowns due to 

tyre failures. 

Automatic tyre inflation systems (ATIS) work to overcome 

one or more of the causes of tyre underinflation by 

monitoring tyre inflation pressure relative to a pre-set target 

and re-inflating tyres whenever the detected pressure is 

below the target level. The system alerts the driver that the 

tyres are being re-inflated but does not report the actual tyre 

pressure. The system relies on the vehicle’s compressed-air 

tanks or draws air directly from the surrounding 

environment using a self-contained pump. 

III. CALCULATIONS 

The calculation for Mild Steel Selection: M/l = ab/Y 

............... (1) 

Bending moment-force perpendicular distance -5*9.81*450 

Bending moment-22072.5mm 

for diameter 15mm, 

1/64 d4...(2) 

R/64*154-2483,78 mm4 

Therefore, using equation no. 22072.5/5483.78 ob/7.5 

ab=8.86*7.5 

ob 66.64 N/mm² 

Calculation for Air Compressor Selection 

For TYRE pressure of 30 psi Where, 1 psi - 0,06895 bar 

Therefore, 

30 psi-30 0.06895 bar 

-2,0685 bar  

= 2.1 bar (approx.) Therefore, we are selecting 12V D.C.5.5 

bar compressor for TYRE pressure of 30psi 

Calculation FOR DC motor Selection 

Volt 12 volt Current-lamps 

Speed - 100 rpm Specifications 

No of Teeth in Pinion-24 No of teeth in Gear 60 

Gear ratio=2.5 

Diameter of Gear - 10.5 

Equations: 

 Force required by the cutting blade to shear the grass is 

given F=T/R... 

Where, T-Shaft torque-(1) 

R = Radius of cutting blade But shaft torque is given by; 

T=P/2AN... 

Electrical Power is given by; 

P=1*V ... 

Torque of motor is given by, (3) 

P=21INT/100... 

T-(P*100)/(2TIN)(4) 

https://www.jetir.org/view?paper=JETIR2109065 

IV. WORKING 

This system works with the help of a mechanical sensor and 

control circuit, it measures the pressure in the tyre and 

notifies the driver.In this situation, the driver will bring the 

vehicle to a stop and activate the system. This will inflate 

the tyre to the set pressure and beyond that point, the supply 

will be cut off. The hoses will be connected to the tyre using 

a rotary joint that will ensure that the connection does not 

get tangled when the vehicle is in motion. 

V. METHODOLOGY 

The proper selection of material for the different parts of a 

machine is the main objective in the fabrication of the 

machine. For a design engineer, it is necessaryto be familiar 

with the effect that the manufacturing process and heat 

treatment have on the properties of materials. The Choice of 

material for engineering purposes depends upon the 

following factors:  
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VI. EXPERIMENTAL PROCEDURE AND SETUP 

Main Component of the project. 

1. Motor 

2. Tyre 

3. Pressure switch  

4. Power supply 

5. Bearing  

6. Supporting Frame 

7. Screws & Bolts 

 

 

VII. CONSTRUCTION 

Thus, we have made a TYRE PRESSURE INFLATION 

SYSTEM, using this arrangement we can control drunken 

driving. Thereby a large amount of energy is saved and it 

gives a smooth operation. We are proud that we have 

completed the work within the limited time successfully. 

The TYRE PRESSURE INFLATION SYSTEM is working 

with satisfactory conditions. We are able to understand the 

difficulties in maintaining tolerances and also quality. We 

have done to our ability and skill making maximum use of 

available facilities. In concluding remarks on our project 

work, let us add a few more lines about our impression of 

project work. Thus, we have developed a “TYRE 

PRESSURE INFLATION  SYSTEM” which helps to know 

how to achieve low-cost automation. The application of 

pneumatics produces smooth operation. By using more 

techniques, they can be modified and developed according 

to the applications. We can conclude that this system 

ensures us that each and every tyre is properly inflated to 

the proper tyre pressure throughout the journey and it also 

improves tyre life, reduces tyre wear, increases fuel 

efficiency and also increases the overall safety of the 

vehicle, italsomonitors the tyre pressure constantly, 

provides us with the proper inflation and deflation of the 

tyre, and helps in providing a comfortable ride with better 

mileage. 

VIII. APPLICATIONS 

• Automobile Application 

• Car Manufacturing Industry 

• All two-wheeler application 

• All four-wheeler applications 

Industries where different pneumatic pressures are 

required from the same compressor used in pneumatic, 

controller machines. 

IX. LITERATURE REVIEW 

Literature Review Over a period of 12 weeks in 2013 a trial 

was conducted involving two cement tankers in NSW, 

Australia. For the first 6 weeks, this system was turned on 

in both tankers and for another 6 weeks this system was 

turned off and graphs are prepared which show that trucks 

with this system were in good condition like average vehicle 

idle time, average vehicle time spent using power take-off, 

Avg. Emission and fuel combustion. We also carried out a 

survey of different people and asked them when they inspect 

their tyre pressure, the report is as follows:- 5.40% - 6 

Monthly 8.10 % - Bi-Monthly 24.32% - Monthly 13.51 % - 

5-10 days 43.24 % - Weekly 5.40% - 3-5 Days F. The 

problems they were facing where tyre wear, time and efforts 

to check as well as fill the correct air pressure. Also, some 

unprofessional guys do not fill the correct pressure in the 

tyre which leads to overinflation or underinflation on the 

tyre. To overcome all these, our system is the best suitable 

system. Also, in summer days, when we drive, the 

temperature of the tyre increases rapidly, consequently, the 

heated air inside the tyres expands and its pressure rises 

quickly, which can lead to a tyre blowout with disastrous 

consequences. So, therefore, to maintain the correct tyre 

pressure in any weather condition, we must enable this 

system. 2.2 History CTIS was first used in production on the 

American DUKW amphibious truck which was introduced 

in 1942. The Czech heavy military 8x8 truck Tatra T813's 

central inflation and deflation system were designed to 

maintain pressure even after multiple bullet punctures. 

Military Tatra trucks are equipped with CTIS as standard. 

From 1984, GM offered CTIS for the Chevrolet Blazer and 

various pick-ups. Several trucks used by the U.S. military 

also have CTIS (e.g. the HMMWV and its civilian 

counterpart, the Hummer H1). The feature is also common 

in Soviet and Russian military trucks. Fig-3 (Tatra T813 

prototype had CTIS already in 1960, it later became 

standard for all Tatra military trucks.) 2.3 Design Objectives 

The overall goal of our design project is to develop a system 

that will decrease tyre wear while improving fuel economy, 

performance and safety of a passenger vehicle through 

dynamically- adjustable tyre pressures. However, there are 

several key objectives that the team has targeted our design 

to meet, and these objectives include both design 

characteristics and business objectives. 

 

X. SCOPE OF PROJECT 

Michelin is working with several other companies to 

develop an active pressure- management system called 

TIPM (tyre Intelligent Pressure Management), due to be 

available sometime in 2005. With this system, the pressure 

in each tyre is automatically adjusted in order to compensate 

for slow-leak punctures and leaks while the vehicle is on the 

road.It will be possible for the driver to adjust the pressure 

based on whether he or she wants to drive in comfort, 

sporty, all-terrain, or over-obstacle mode. There are at least 

two other systems in the early development stages that are 

http://www.ijcrt.org/
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oriented toward the consumer market: theEn-tyre system 

and the Cycloid Air Pump system. The enTyre self-inflating 

system uses a valve that pulls in air from the atmosphere. It 

then pumps the air into the under-inflated TYRE using a 

peristaltic-pump action. Maintaining a specific pressure is 

the objective. 

 

XI. CONCLUSION 

We can conclude that this system ensures us that each and 

every tyre is properly inflated to the proper tyre pressure 

throughout this it improves the overall safety of the vehicle, 

increases fuel efficiency, increases tyre life and reduces tyre 

wear, while also improving the overall tyre life, monitors 

the tyre pressure constantly, provides us with the proper 

inflation and deflation of the tyre, and helps in providing a 

comfortable ride with better mileage.  

10.3) FUTURE SCOPE Michelin is collaborating with 

several other companies to develop an active marketing 

strategy, TIPM (tyre Intelligent Pressure Management is a 

pressure-management system that will be available 

sometime soon). With this system, the pressure in each tyre 

is automatically adjusted in order to compensate for slow-

leak punctures and leaks while the vehicle is on the road.It 

will be possible for the driver to adjust the pressure based 

on whether he or she wants to drive in comfort, sporty, all-

terrain, or over-obstacle mode. There are at least two other 

systems in the early development stages that are oriented 

toward the consumer market: theEn-tyre system and the 

Cycloid Air Pump system. The enTyre self-inflating system 

uses a valve that pulls in air from the atmosphere. After that, 

the peristaltic pump is used to pump air into the under-

inflated tyre. The goal is to maintain pressure. 
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