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Abstract 

From old days shop dry air is used to inflate the tires for various automobiles. Now days Nitrogen is an alternative of shop dry air. 

This study shows us a number of advantages of Nitrogen over shop dry air. Literature review suggests that there was considerable 

improvement in fuel economy, tire tread wear, and tire life. The reason for this is that the shop dry air has small molecules in 

comparison to Nitrogen molecules, shop dry air leaks in more quantity than the Nitrogen in the same time period. Nitrogen 

decreases deterioration of rubber which affects tire life. 
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1. Introduction 

Earth is surrounded by layers of gases to make an atmosphere 

of earth. These gases are retained to earth surroundings by 

earth's gravitational pull. The air is a homogeneous mixture of 

Nitrogen 78.09%, Oxygen 20.95%, Argon 0.92%, Carbon 

Dioxide 0.04% and <0.01% other gases and water vapours. 

Mostly shop dry air is used to inflate tires everywhere. 

According to NHTSA study, more than 25% accident occurs 

due to underinflated tires of the vehicle. The study also found 

that 5% of all vehicles experienced tire problems immediately 

before a crash, with 66 % of those representing passenger 

cars, 17 % being SUVs, and the rest being pickups and vans. 

Only 31% of single vehicle accident was not due to under 

inflation [1]. A tire loses pressure while it is running on the 

road and also at static condition. Due to temperature variation 

in the environment, the pressure of tire looses constantly. The 

vehicle is driven under extreme conditions like a rough road, 

irregular surfaces (pits and curbs), load variations which will 

affect the performance, handling, tire life etc. Nitrogen is used 

to inflate tires of army trucks, airplane, racing cars, racing 

bikes etc. to maintain the right level of air pressure in tires and 

to attain maximum efficiency. While a vehicle is running at 

very high speed, temperature rise more in air inflated tires and 

temperature rise is less in Nitrogen inflated tires at the same 

speed. The molecular size of the air is small so that's why tire 

inflation pressure loss rate is more, on the other hand, 

molecular size of Nitrogen is greater than air molecular size so 

tire inflation pressure loss rate is less. 

In order to achieve the primary goal of the project, two 

individual correlated objectives are identified. The first one is 

to investigate the relationship between rolling resistance and 

various tires Parameters including pressure, load, velocity as 

well as tire filling strategy. The second objective is to provide 

the technical support for the statement that Nitrogen filling 

tires do have a positive effect on the tire performance and 

vehicle fuel efficiency. 

 

 
(a)      (b)    (c) 

 

Fig 1: Tire profile of (a) under-inflated, (b) properly inflated and (c) overinflated [9] 

 

2. Literature Review 

The most important part that affects the motion of the vehicle 

is the rolling resistance and it contributes the major part of the 

vehicle load and the fuel consumption. Therefore plenty of 

research work was done to determine how various tire 

parameters such as [e.g. load (L), inflation pressure (p), and 

speed (V)] affect the rolling resistance so that the fuel 

economy can be increased. Recent studies show that using 
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Nitrogen in the tires can increase the tire life and can maintain 

proper inflation [2]. Therefore Dr. Nader Jalili did a project to 

explore the advantages of using Nitrogen in tire inflation and 

to improve the vehicle safety. Various Qleak and Sleek tests 

were performed to obtain the main objective. 

 

 
 

Fig 2: Inflation Pressure vs. Time in Qleak Test [2] 

 

The figure2 shows various types of the leakage of gas at 

different tire pressures. The Qleak experiment shows that 

when we fill Nitrogen in tires the pressure is maintained about 

35% to 55% better than the shop dry air depend upon different 

tire types. The sleek experiment shows that when we fill 

Nitrogen in tires the pressure is maintained about 29%-35% 

better than the shop dry air at oven temperature. 

The second phase of the project was to check contribution of 

the tire inflation pressure on the rolling resistance and tire 

tread wear. Three different locations were taken into 

consideration and at what locations, the tire inflation pressure 

were recorded. Rolling resistance of each tire were first 

calculated and then it was used to find out the rolling force on 

each truck and then the extended to all the trucks in each 

location and compared for both the air and Nitrogen inflated 

tires and the results simply shows that the tires which were 

filled with Nitrogen possess less rolling force as compared to 

the tires filled with air. Figure 3 shows the amount of rolling 

resistance on Nitrogen and air inflated tires at three different 

locations (DC1, DC2, DC, 3).  

 

 
 

Fig 3: Comparison of rolling resistance at each location [2] 
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From figure 3 we can simply conclude that the air leakage 

from the tire which is inflated with Nitrogen is less than the 

tire which is inflated with the air. If we drove the truck to 

2500 miles/week then the leakage in the air inflated tire is 

about 0.11 kpa per week whereas the leakage rate of the 

Nitrogen inflated tire is about 0.029 kpa per week for the same 

distance. Again the results are in the favour of Nitrogen that is 

the Nitrogen inflated tires can maintain tire pressure of about 

74% better than the shop dry air at normal working conditions 

and temperature. The result indicates that Nitrogen inflated 

tires simply produce 70% less rolling resistance than inflated 

air tires. The data for the tables and plots were obtained from 

truck tires in static and rolling resistance with the variation of 

pressure. All the results are consistent with the objectives. 

 

3. Tire Tread Wear  

It was found that the tires wear with time as there are many 

factors which affect it. One of the important factors which 

effect is the tire inflation pressure, so it is important to study 

the tire wear with different tire inflation diffusion. Again the 

result shows that the tire inflated with Nitrogen have low wear 

rate. The table1 shows tire inflated with Nitrogen have 48% 

less wear per mile over the shop dry air filled tire. 

 
Table 1: Tire tread wear of inflated with Nitrogen and air [2] 

 

 
 

4. Fuel Economy and Environmental Effects 

It is important to increase the fuel economy as it simply cut 

down the money which we spent on the fuel. By “Vrakash 

Venkataraman” use of Nitrogen increase fuel economy by 

23% and improves life of tire by 50% [11] by increasing fuel 

economy the amount of CO2 released into the atmosphere is 

reduced by 4905 tonnes every year by using Nitrogen inflated 

tires. Rolling resistance can be reduced by 70%, every 3% 

decrease in the rolling resistance the fuel economy can be 

increased by 1%. Table2 shows the increment in mileage by 

using Nitrogen instead of shop dry air by 23% per miles [2]. 

 
Table 2: Increased fuel economy by Nitrogen [2] 

 

 
 

5. Conclusion 

1. All the experiments simply conclude that filling the tires 

with Nitrogen not only increase the fuel economy but also 

increase the passenger safety by simply maintaining the 

inflation pressure. The tires which are inflated with 

Nitrogen can maintain the pressure 74% better than the 

shop dry air and decreases the rolling resistance by 70%. 

2. By using Nitrogen in the tires the fuel economy can be 

increased by 23% and the tire life can be increased by 

50%. The overall cost which is spent on the fuel and tire 

changing reduces drastically and the emission of co2 in the 

atmosphere is reduced by 19%. These results provide the 

technical support to the statement that using Nitrogen is 

beneficial to the tire life, fuel economy, safety of the 

passenger and also good impact on the atmosphere as 

compared to using shop dry air. 
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3. The deflection of a tire which is inflated with nitrogen is 

less as compared to shop dry air inflated tire. The inflation 

pressure directly influences to the stiffness of tire.  

4. When nitrogen is used as inflating gas, the concentration 

of bump transferred to chassis and passenger is minimum, 

so nitrogen is safe and provides comfort to the passenger. 

5. In earlier studies inflation of tire with Helium is not done. 

The inflation of tire with Helium can give the positive 

results i.e. enhancement of tire life, tread wear, rolling 

resistance of the tire and fuel economy of vehicle. 

 

6. Future Scope of Study 

1. Due to numerous positive effects, dry shop air can be 

swapped by nitrogen.  

2. As helium is the 2nd most cool gas and light in weight, so 

it can be used to inflate tires and can give positive results.  
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