
IJSRD - International Journal for Scientific Research & Development| Vol. 8, Issue 3, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 597 

Design & Development of Automatic Tire Inflation System 

Zade Vilas Tukaram1 Suryawanshi Shivshankar Manohar2 Palkratwar Nikhil Dynshwar3 Tapse 

Mahesh Shankar4 Prof. S. S. Dhore5 

1,2,3,4,5DR. D.Y. Patil College of Engineering and Innovation, Talegaon, Pune, India

Abstract— Project is concerned about and to develop an 

“Automatic tire pressure inflation system”. As we are aware 

that by drop of few pressure units in vehicle its results in the 

reduction in mileage, tyre life, safety and performance. 

Driven by studies, if there is a drop in tire pressure by a few 

PSI can result in the reduction of gas mileage, tire life, 

safety, and vehicle performance. We have developed an 

automatic tire inflation system that ensures the tires are 

properly inflated constantly. Our design proposes and 

successfully implements the use of a compressor which is 

centralized and will supply air to all four tires through hoses 

and a rotary joint which is fixed between the wheel spindle 

and wheel hub at each wheel. The only part of a vehicle 

which is not getting automated is tyres. From the studies it is 

known that a slight drop in pressure, will affect the tyre 

wear, safety, gas mileage and whole vehicle performance. 

To neglect the unwanted stress and waste of time for 

inflating the tyres, this (Automatic Air Inflation) system is 

designed. This system states that the tyres are optimally 

inflated at all running conditions. 

Keywords: Automatic Tyre Inflation, Tyre Pressure 

Regulation, Tyre Life, Fuel Consumption, Vehicle Safety 

I. INTRODUCTION 

According to AAA (American Automobile Association), 

about 80 percent of the cars on the road are driving with one 

or more tires under inflated. Tires lose air through normal 

driving (especially after hitting pot holes or curbs), 

permeation and seasonal changes in temperature. They can 

lose one or two psi (pounds per square inch) each month in 

the winter and even more in the summer. And, you can't tell 

if they are properly inflated just by looking at them. You 

have to use a tire pressure gauge. Not only is under inflation 

bad for your tires but it is also bad for your gas mileage, 

affects the way your car handles and is generally unsafe. 

When tires are under inflated, the tread wears more quickly. 

According to Goodyear, this equates to 15 percent fewer 

miles you can drive on them for every 20 percent that they 

are under inflated. Under inflated tires also overheat more 

quickly than properly inflated tires, which cause more tire 

damage. The faded areas below indicate areas of excessive 

tread wear. Because tires are flexible, they flatten at the 

bottom when they roll.  

 
Fig. 1: Types of Inflated Tyre 

This contact patch rebounds to its original shape once it is 

no longer in contact with the ground. This rebound creates a 

wave of motion along with some friction. When there is less 

air in the tire, that wave is larger and the friction created is 

greater and friction creates heat. If enough heat is generated, 

the rubber that holds the tire is cords together begin to melt 

and the tire fails. See how tire works to learn more. Because 

of the extra resistance an under inflated tire has when it 

rolls, your car's engine has to work harder. AAA (American 

Automobile Association) statistics show that tires that are 

under inflated by as little as 2 psi reduce fuel efficiency by 

10 percent. Over a year of driving, that can amount to 

several hundred dollars in extra gas purchases. 

A. Problem Statement 

As we are aware that maintenance of correct tire pressure is 

extremely important for bthe enhancement of tire life. Due 

to drop in the pressure the tire goes under inflated and 

reduces fuel economy, quickest tire wear, not proper rolling, 

discomfort ride etc.  To reduce this problem we are 

designing this system. As soon as a tire Pressure goes under 

inflated, then a pressure sensor senses it and send it to the 

Controller which activates the solenoid valve and air is filled 

up to proper inflation. So, to solve out all these problems we 

make an automatic tire inflation system, which will properly 

inflate the tire all the times. 

B. Objectives of Project 

Maintains the required tire pressure: The function of the 

system is to maintain and adjust the pressure in all the tires 

of the system according to varying loading and driving 

conditions. 

An Automatic System: An automatic system further saves 

human energy & time in filling the air in tires when they are 

in under inflated conditions. 

Builds a Low cost system: The installation of such a system 

in vehicles is a low cost affair. 

Improves fuel efficiency & tire life: This system helps in 

less consumption of fuel and also improves tire life by 

reducing chances of wear in tire. 

The overall goal of our design project is to develop a 

product that will decrease tire wear while improving fuel 

economy, performance and safety of a passenger vehicle 

through dynamically-adjustable tire pressures. 

II. SYSTEM REQUIREMENT 

Sr. 

No

. 

Component 

details 
Photos of purchased components 
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1 

DC Air 

Compressor

: 70 psi 

(5.516 bar) 

12V D.C. 

for tyre 

pressure of 

30 to 35 psi. 

 

2 

Wheel & 

Tire: Maruti 

Alto 800, 

 

3 

Flexible air 

hose 

(Material: 

Metal, 

Rubber) 

 

4 

Bearing :  

(id = 20mm, 

OD=52mm) 

 

5 

Sprockets 

and chain 

drive: No. 

of teeth 

=18, Carbon 

steel 

 

6 Rotary joint 

 

7 
Pressure 

sensor 

 

8 

Motor: 

speed 50 

rpm, torque 

19 Nm. 

 

III. SYSTEM DESIGN 

A. Calculations 

1) Frame:  

Frame cross section= 1X1 inch 

Frame size: Length X Width = 3 X 2 ft 

Height= 1.5 ft 

Material= Mild Steel 

2) Compressor  

For tire pressure of 30psi  

Where, 1 psi = 0.06895bar  

Therefore,  

30 psi = 30 x 0.06895bar  

= 2.0685 bar  

= 2.1 bar (approx.)  

Therefore, we are selecting 12V D.C., 5.5 bar compressor 

for tyre pressure of 30psi. 

3) Motor:  

Motor selection for wheels  

Given,  

Diameter for wheel= 300 mm  

Weight of wheel with assembly is = 6 kg  

Torque required for motor  

Torque=force x radius of wheel  

=6 x 9.81 x 150  

=9564.75 N.mm  

=9.5 Nm  

Therefore we are selecting motor with 9.5 torque.  

By battery,  

Voltage = 12V, Current = 5Amp, Speed = 60 RPM  

We know that, P = V x I = 12 x 5 = 60W  

P = 2πNT/60  

60 = 2π x 60 x T/60  

T = 9.5 Nm 
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4) Shaft 

Torque transmitted by shaft,  

T = π/16 x τ x d3  

Select permissible shear stress (τ) from design data book.  

τ = 70 N/mm2  

Therefore, 20.28 x 103 = π /16 x d3 x 70  

D= 12 mm.  

Taking Factor Of Safety = 1.6  

D actual = 12 x 1.6 = 19.2 mm  

We select dia. Of shaft = 20 mm.  

Therefore, For 20 mm shaft diameter 

5) Bearing:  

We select the deep groove ball bearing having dimensions 

as  

d = 20mm, D = 52mm  

Bearing Designation = 6000-2Z/C3 

6) Chain:  

Used chain no. 06B  

Pitch=9.525mm  

Roller diameter,d1=6.35mm  

Width, b1=5.72 mm  

Transverse pitch pt =54.85mm  

Z1=18 Z2=18  

Approximate centre distance, a=40p 

=40 x 9.525  

=381mm  

No of links: 98 

B. CATIA Modelling 

 
Fig. 2: Design Model of Automatic tyre inflation System 

 
Fig. 3: Cad Model of Automatic tyre inflation System 

IV. FUTURE SCOPE 

Same compressor can be used for air bag system in the 

vehicle by implementing crash sensor so it will provide 

sudden compressed air to this system hence the safety of the 

passenger can be guaranteed. 

This system can use tire pressure monitoring 

system so driver can himself monitor the working of the 

system. 

Different kinds of engineering analysis can be useful to 

increase the performance of the automatic tire inflation 

system. 

V. ADVANTAGES  

There are many important positive points of this system as 

explained below; 

1) The main advantage is that you don’t require to check 

tire pressure daily, it saves the time of air filling.  

2) This will reduce the tire wear because of uniform 

pressure in the tires. 

3) The cost of the system is optimized, but increases 

safety, comfort and efficiency. 

4) The weight of the system is very less so one can use in 

cars, buses etc. 

5) With this you don’t have to stop in that area, which is 

not safe for you, when a tire gets punctured. 

6) Reduced tire blowouts since tires remain at the proper 

inflation level at all times. 

7) Reduce maintenance cost and time efficiency. 

8) Reduce human efforts. 

9) Increase the vehicle efficiency. 

10) Increase the life span of tire 

11) Avoids accidents and fatality. 

VI. APPLICATIONS 

1) It can be used in military vehicles. 

2) It can be used in emergency vehicles like ambulance, 

police vehicles and fire  vehicles. 

3) It can be used in trucks and trailers. 

4) It can be used in very costly vehicles where 

maintenance of standard is important. 

5) It can be used in sports cars as there is need of regular 

checking of air pressure  in tires. 
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VII. CONCLUSION 

Driven by studies, if there is a drop in tire pressure by a few 

PSI can result in the reduction of gas mileage, tire life, 

safety, and vehicle performance. We have developed an 

automatic tire inflation system that ensures the tires are 

properly inflated constantly. Our design proposes and 

successfully implements the use of a compressor which is 

centralized and will supply air to all four tires through hoses 

and a rotary joint which is fixed between the wheel spindle 

and wheel hub at each wheel. 

The rotary joints effectively allow air to the tires 

without the tangling the hoses. With the recent oil price 

hikes and growing concern of environmental issues, this 

system addresses a potential improvement in gas mileage; 

tire wear reduction; and an increase in handling and tire 

performance in diverse conditions. 
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