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Establishing and maintaining optimum tire pressure in a car is an important operational task not only for drivers 
but also for manufacturers and designers involved in automotive industry. The manufacturer specifi es the limiting 
parameters of the average pressure in the tires, which can not be neglected. Operation of the vehicle associated with 
changes in external environmental parameters, and therefore the problem is highlighted in a separate factor in con-
trolling and maintaining the required optimum infl ation pressure that is directly related to its operation is technically 
correct. The author raises questions about the effects on the environment, emergency and technical characteristics 
of the operation of the vehicle when regulating the air pressure in the tire. An important issue is the measurement 
of pressure and signal the driver when changing a tire, what has succeeded in large automobile concerns. For Rus-
sia, the problem of pressure change and its optimization are particularly relevant because of poor quality roads, 
distances, climatic factors affect the change, which leads not only to an increase in accidents, premature tire wear, 
impact on the environmental parameters.
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Man in the era of high technology 
too relies on always functioning equip-
ment. What tires and require constant 
maintenance and care are fully forgot-
ten the majority of drivers. The tire is 
almost a trifle.

Prof. Dr. Hans Eberspeher, University of Heidelberg [7]

The main parameters of the tire are its size 
and the internal air pressure. Low-pressure tires 
have greater contact area with the road surface 
is more easily overcome some minor bumps, 
causing a lower risk of slipping and provide 
better throughput. High-pressure tires provide 
less wear and cause a smaller loss on rolling 
on roads covered with asphalt. When operat-
ing a vehicle to make sure that the internal tire 
pressure was maintained within the established 
norms. In addition, each of the TO-1 and TO-2 
pressure should be measured and if necessary, 
to pump up the tire. At constant weather con-
ditions the pressure test procedure is carried 
out about once a month or 203,000 miles. If 
the temperature changes dramatically, check 
the pressure must be at once. Typically, when 
cold it falls through the denser air, and in hot 
weather – increases by several tens of percent. 
The value of infl ation pressure indicated on 
the sidewall is not recommended. This is the 
maximum permissible infl ation pressure. The 
recommended air pressure indicated:

• manual for the car;
• on a sticker located in the doorway next 

to the driver’s seat;
• in the glove compartment next to the 

driver’s seat;
• on the inner side of the hatch fuel fi ller.
The argument in favor of the choice of tire 

pressure, which indicates the manufacturer of 
the car is that the manufacturer specifi es it in 
such a way as to match the claimed stopping 
distance control. At the same time, the manu-
facturer specifi es the parameters averaged for 

all makes of cars. And the settings are limit-
ing, and then there are those who can not cross. 
Typically, the manufacturer specifi es the opti-
mum air pressure in car tires for partial and full 
load. If you specify only one value, the pres-
sure in the tires on a fully loaded car must be 
increased to 0,3–0,5 atm. By the same amount 
is to increase the pressure before a long trip on 
the freeway. Must take into account the fact 
that the pressure that is specifi ed in the service 
book your car or on the information plate is 
recommended for cold tires. This means that 
it must be checked in the morning, before the 
trip, and before the sun or rising temperatures 
will warm bus

Air – a gaseous substance, it expands when 
heated and contracts when cooled. When the 
temperature of the ambient air at 8 °C, the tire 
pressure will change by about 0,1 atm. (In-
crease with increasing temperature and falls 
with decreasing). In most parts of Russia the 
difference between average summer and win-
ter temperature is around 28 °C, so with the 
establishment of winter temperatures on the 
pressure drops by about 0,35 atm. A lack of 
0,35 atm. have a signifi cant effect on the han-
dling, traction and wear! In addition, the dif-
ference between a cold night temperatures and 
warm day in most parts of the country is about 
11 °C. This means that the pressure is set in 
the morning, at noon, will be about 0,13 atm. 
above (if the car is parked in the shade). In the 
infl ated a hot afternoon on the following morn-
ing the wheel pressure is 0,13 atm. below, and 
if the car is parked in the sun, then the pressure 
will rise artifi cially short time under the infl u-
ence of his heat.

The most important condition for the cor-
rect operation of the tire is to maintain an opti-
mum internal air pressure. When selecting the 
internal pressure are guided by the value of the 
load, in some cases, the speed, as well as on 
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road conditions. In this regard, the pressure of 
air in the tires of road transport is a key pa-
rameter of the safe and proper use of car tires 
and the car itself, so the control of the state of 
the pressure becomes an important issue in the 
automotive industry. The importance is em-
phasized by the fact that road transport is the 
backbone of the state’s economy, and the pres-
sure that does not match the standards leads 
to many adverse outcomes, such as: increased 
energy costs for freight and passenger trans-
portation, as a result, cost overruns lubricants 
and premature tire wear that will result in addi-
tional costs for maintenance. And all of this to-
gether will at least increase the cost of the cost 
of passenger and freight traffi c, which will af-
fect the value of goods and services that interact 
with the motor complex. There is also a reason, 
which highlights the importance, include the 
following: deterioration in the overall environ-
mental background due to excessive emissions 
of harmful substances from exhaust gases, low-
ering your car at high speeds due to changes in 
stopping distance and increase the slip.

In addition to pollution wear products, au-
tomobile tire in need of further recovery and 
recycling, which every year becomes more and 
more urgent problem related to the rapid de-
velopment of the global automotive industry. 
Currently, in most cases, recycling of tires is 
reduced to throwing them to the dump or land-
fi ll. This method is environmentally hazardous, 
since the period of the decomposition of tires 
in the wild is about one hundred years. During 
this period there is leaching of toxic substances 
that enter the soil and atmosphere. According 
to statistics, in Russia and the CIS is released 
annually about one million tons of tires. Ex-
perts say that only in the Moscow region an-
nually collects approximately 90,000 tonnes of 
tires consist of the operation. In the operation 
of buses occurs fi xation of atmospheric carbon, 
a way to combat that has not been invented by 
scientists. Rates run tires require change tires 
approximately every 2–3 years. This means that 
annually enter landfi lls in the tens of thousands 
of tons of recycled materials. A correct opera-
tion while maintaining the desired air pressure 
will help reduce the number of car tire wear, in-
creasing their mileage. The following key points 
that minimize negative impacts on production 
and operation of automotive tire recycling, us-
ing environmentally friendly manufacturing 
techniques, proper maintenance and repair.

Feeling of social responsibility, tire manu-
facturers are also introducing cleaner from an 
environmental point of view of technology. 
This trend can be traced to the French group 
MICHELIN, its annual budget for research in 
ecology of production is about 500–600 mil-
lion Euros. Improving consumer characteristics 

and specifi cations of tires, the company simul-
taneously improve environmental performance 
and its products. Thus, engineers and scientists 
group was signifi cantly reduced rolling resist-
ance characteristics. This automatically leads 
to lower fuel consumption and reduce harmful 
emissions into the atmosphere. Constantly in-
troducing new energy-saving technologies, the 
inorganic components are replaced with natu-
ral raw materials, etc.

The main modern types of scrap tires are 
burning and processing into crumb rubber, or 
carbon-containing powders that are used in the 
manufacture of roofi ng materials, bituminous 
mastics, cast of rubber asphalt and other ma-
terials for road paving, sorbent materials for 
plugging wells and hydro insulation of pipes 
in oil and gas industry. But in 2012 in Bela-
rus, tire recycling has reached a new level of 
technology. Experts from different countries 
have tried a variety of ways to recycle tires, but 
the most effective method was developed by 
Belarusian scientists. They invented the instal-
lation of recycling tires in the so-called «light 
oil» from which you can get different brands of 
gasoline, diesel and fuel oil. Recycling of tires 
can only deal with companies that have agreed 
statement on waste management, and obtained 
a license to use the third class of danger.

According to the company RoadSnoop 
Safety System decreased by 10 % the pressure 
changes the car’s handling, increase fuel con-
sumption by 4 and 30 % reduction in tire life. 
We should not forget that the rapid wear of rub-
ber causing irreparable damage to nature, both 
due to recycling of worn-out, and due to the 
production of new tires.

The problem of controlling the air pressure 
the statistics of accidents. The National Road 
Safety U.S. claims that 85 % of drivers do not 
check tire pressure, tire pressure does not cor-
respond to normal in more than 50 % of pas-
senger cars. As a result, due to accidents asso-
ciated with abnormal pressure in the tires, die 
every year up to 660 people and 33,000 peo-
ple injured. According to U.S. statistics, and 
in Russia, unfortunately, such calculations 
are not conducted, and information about the 
accident is not analyzed, about 1,5 % of road 
accidents is due to low tire pressure. If we 
convert interest into actual fi gures, for Russia 
it will be as follows: 1,5 % of the 200,000 traf-
fi c accidents occurred during 2010, 3000 will 
be accidents, which is also quite a lot. The 
fi gures for the statistics of our country may 
be even sadder because of the poor qual-
ity of roads, as the poor quality of roads lead 
to faster wear and deformation of the tire.
According to the site www.autonews.ru prop-
erly infl ated tires in Europe, where well-off 
enough of the road, cause every sixth car ac-
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cident in July and August in the holiday season 
when families go on vacation by car. The dif-
ference in pressure in the tires a few tenths of a 
bar-to-face is impossible. According to studies 
the difference in the 0,3–0,4 bar for leading the 
front wheels, or 0,5–0,7 bar for the rear wheels 
is critical, that is, with such a difference a driv-
er can not be sure of the reaction of the car on 
acceleration, braking or change of direction. 
Improper tire pressure can cause it to explode.

Changing winter tires in summer is usually 
done in spring when the temperature is about 
5 degrees. Summer is the temperature reaches 
35 degrees or more. The higher the tempera-
ture, the greater the pressure in the tires, that 
is, if two atmospheric pressure was 2, then 35, 
it can reach up to 3–4 atm., which depends on 
the quality of rubber. Improper tire pressure 
can lead to unnecessary fi nancial spending. 
Fuel consumption increases by about 1,22 lit-
ers per 100 kilometers traveled by the way, 
that is, with mileage of 20,000 kilometers of 
gasoline cost overruns of about 240 liters. As a 
result of improper tire pressure of their service 
life is reduced by 25–30 %, and also wears a 
vehicle suspension.

Initiators for the introduction of modern 
control systems pressure tires are American 
manufacturers. The manufacturer of Firestone 
tires in the U.S. in the late 1990s, which was 
associated with more than one hundred deaths 
from overturning the Clinton administration 
pushed for adoption of the law. This law stated 
the need for the use of TPMS (Tire Pressure 
Monitoring Systems) technology to warn driv-
ers about the serious condition of tires. This 
law applies to all passenger motor vehicles 
sold after September 01.2007. Work began in 
October 2005 by 20 % and reached 100 % for 
models manufactured after September 2007. In 
the U.S. as of 2008 and the EU in 2012, all new 
vehicles must be equipped with TPMS. There 
is still controversy about what system to put, 
whether it is an indirect system, and whether 
it will be suffi ciently accurate tool for achiev-
ing security TPMS. European companies also 
pay great attention to passive safety. Therefore, 
the TPMS system normally installed on many 
models of car brands like AUDI, BMW, etc.

The components of the problem need to 
control the pressure in car tires is schematically 
represented in Figure.

Components of the problem of choosing the optimum pressure in a car tire
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The world’s fi rst system of centralized 
control of air pressure in the tires came to the 
U.S. on a fl oating four-wheel drive amphibi-
ous truck GMC-DUKv 1944. In the Soviet Un-
ion in mid-1953 built the fi rst prototype of the 
BTR «swap» – VMS-152V («Object 140V»).

In winter 1954 fashion show at VMS 152V 
(RDVSH system) on the Cuban ground in 
the presence of the Chief of General GBTU 
A.M.Sycha machine reduced to 0,5 kg/cm2 
pressure in the tires reliably pass through the 
pit, covered with snow and deep snow drifts 
there, which lost twice to compare the mobil-
ity of which was started the famous T-34-85. It 
was the fi rst in the world of wheeled armored 
vehicle with a serial Ultra High Performance 
tires adjustable pressure, and in this uncon-
ditional and avowed priority of our country. 
Total inclusive of 1959 was released in 2904 
BTR-152V. At the same time went into a series 
of modifi cations, and armored personnel car-
riers to swap – 152E and 152S (in 1955 – 30 
and 12 machines). But fi nally the system was 
completed in suitable for all structures only in 
1957. It was quite technological and without 
much diffi culty was implemented on the ma-
chines, «152V1», «485-A», «157». Since then, 
in addition to RDVSH Russian scientists have 
proposed various ways to maintain a constant 
air pressure in the tire.

Patented invention is a device for automat-
ic control of pressure in the pneumatic tires of 
a moving tractor (RU 2189910 C2), the pump 
to maintain a constant air pressure in the pneu-
matic tire (RU 2032551 C1), a device for regu-
lating and visual indications of pressure in the 
pneumatic tire of the vehicle (RU 2171183 C1) 
and others.

Of the foreign companies who have made 
signifi cant contributions to the development 
of an automatic tire infl ation, it is necessary to 
note the development of companies in the U.S., 
the Czech Republic and the UK.

On November 1, 2003 in the United States 
began operating the fi rst phase of implemen-
tation of the system pressure check tire (Tire 
Pressure Monitoring Systems – TPMS). Man-
ufacturers should have provided the fi rst year 
of the existence of this system in 10 % of cars 
produced in the second – 35 % during the third 
year in 65 % of the total production. At this 
stage, it was required that the system warns the 
driver if pressure in one or more tires differs by 
more than 25 % of the value specifi ed by the 
manufacturer.

Since 2005, approximately 90 % of the is-
sued in the U.S. passenger car equipped with 
this system. It is assumed that all vehicles (cars, 
SUVs, station wagons and small buses) will use 
the tire pressure monitoring system and notify 

the driver of your problem, the inclusion of an 
appropriate indicator of the instrument panel. 
Such systems are installed, such as car parts 
Toyota Sienna, Oldsmobile Alero, BMW third 
and 7 series, Audi A8 (from 2001.), Ford 2002, 
Nissan / Infi niti in 2000, VW Touareg, etc.

In this regard, the American company pro-
posed to equip the Maxair passenger transport 
system for the automatic tire pressure ATMI 
(Automatic Tire Monitoring & Infl ation). The 
introduction of such technology was a logi-
cal development now installed on some cars 
of systems that monitor the condition of tires, 
signaling the driver when they are down. The 
system is designed for measuring, correcting 
and equalizing the pressure in automobile tires 
to the specifi ed parameters, has a compressor 
with a reservoir for air controller, connected 
to each bus separately. In addition, the trail 
of each wheel has its own shut-off valve with 
a digital sensor that continuously monitors 
the pressure. If the required tire pressure de-
creases, the valve opens, the compressor and 
electronics. Thus, if the tire is damaged, the 
pump continues to periodically fi ll it with air.

The company CODA DEVELOPMENT 
s.r.o. (Czech Republic) has developed and 
patented a system of automatic tire infl ation 
SIT (English Self Infl ating Tire), the use of 
which will maintain the optimum tire pres-
sure. Thus, the SIT system provides an effec-
tive solution of problems associated with a 
fall in tire pressure – will increase tread life, 
reduced fuel consumption and the probabil-
ity of being in an accident due to the descent 
of the tires. The new system of SIT – simple 
and inexpensive solution, based on the prin-
ciples of the peristaltic pumps. In the wall of 
the tubular tire is built in camera. When the 
tire rotates, the camera acts as a pump, forc-
ing air into the tire so long until you reach the 
desired pressure. Then, the control valve auto-
matically stops further swapping. As a result, 
tires operate at optimal pressure during the 
entire operation. The driver of the vehicle is 
completely relieved from having to manually 
check the pressure in the tires and swap them. 
It should be noted that the proposal has many 
common parts with domestic invention (pat-
ent number 2,032,551 RU C1), the proposed 
by Pahunov A.A.

In 2012, WABCO introduced its concern 
the latest development in the control of pres-
sure in the tires Integrated Vehicle Tire Pres-
sure Monitoring (IVTM). IVTM system allows 
the driver to maintain the necessary pressure in 
the tires, which reduces fuel consumption by 
2 %, and increases tire life by 20 %. IVTM sys-
tem is suitable for all types of wheels of light, 
medium and heavy trucks. Mounted on each 
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wheel sensors constantly measure the tire pres-
sure and wirelessly betray this information to 
the control unit (ECU). ECU warns the driver 
about the changes in pressure by easily mount-
ed display in the cabin.

Thus, the information on which improper-
ly infl ated tires are a major cause of excessive 
fuel consumption and give rise to accidents on 
the roads, is a scientifi cally proven. Based on 
all of the above facts, it is necessary to empha-
size the importance of the issue of control of 
the internal pressure of air in the tires and the 
need for a technical device, whose purpose is 
the control and optimization of air pressure, 
which is especially important for Russia, with 
its varied topography and the composition of 
soils and climatic factors.
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