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Abstract

Increase of automobile safety on a world scale is a very actual problem. This
problem is also very important for our country, because for different qualities of transport
of other types, also for peculiarities of Georgian geographical location and relief, it has a
leading place in the sphere of transportation of goods and passengers. Correspondingly,
the level of social-economic development of the country greatly depends on its effective
and safe functioning.

The aim of the work is development of the procedure complex to rise automobile
safety in Georgia.

In Georgian road conditions the rise of actuality of automobiles brake exploitation
properties is prompted by the following real conditions: in Georgia from 2004 to 2008 the
number of road transport incidents increased from 2936 to 6015, but for 2011 year
decreased to 4485, that is a very dangerous number, as at that time in the total died 5439
men (i.e. average 680 men a year), and 55633 persons were damaged. Material losses of
Georgian whole inner products is 1-3%.

From Georgian moving transport means “Minibuses” are the least studied, number
of which is more than 7 000 and today they intensively move in the most bus route nets.
Correspondingly, relative to minibuses the working out of the dissertation theme is
expedient and in time. It is clear that the study of minibuses motion and ecological safety
is impossible without foreseeing road conditions, where they are subjected to exploitation.

Necessity to increase braking efficiency of minibuses first of all is caused by their
exploitation conditions at motion on mountain and hill roads at which greatly increases
power loading of the brake mechanisms and correspondingly decreases their reliability.

The effective method to increase electric capacitance of the automobile brake
system is engine braking , for it are used so called motor brakes.

The use of engine by the engine ensures to keep braking efficiency in high energy
load conditions as it absorbs the great part of automobile kinetic energy.

Proceeding from analysis of literature data results, in the scientific research part of
the work is considered the one of the most actual measures to rise motion safety in
Georgian road conditions — the use of engine brake-retarders operating on Diesel and
petrol engine and study of improving methods of their braking efficiency as theoretical
and experimental researches.

For minibuses operating on the base of Diesel and petrol engines is created a new
construction of outlet brake-retarders, namely on the base of motor engine of “Ford
Transit” brand was worked up the test outlet brake-retarder construction, the device
excluding self-opening of the outlet valve.

In order to reach maximum efficiency of a new testing engine brake, by means of
mathematical model is theoretically studied its working process , that theoretically
describes the influence of brake-retarder constructive parameters on its operation and by
it on brake efficiency, that for purpose setting of the mentioned parameters gives
possibility for optimization.
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For modeling of common braking cycle is used the analysis of the thermodynamic
method, that in contrast to aerodynamic methods, is widely used to study analogous
problems.

On the base of the diesel engine of the minibus of “Ford Transit” brand is
developed a test motor brake equipped with excluding devices of the pipeline closing and
outlet valves. Experimental researches were carried out on the electro-balancing stand
with the use of well- known stand testing methods of internal combustion engines.

As a result of experimental research is stated sharp rise of the Diesel brake horse-
power at the use of valve self-opening liquidation devices, during 3500 rd/ min, engine
brake horsepower is 15 times more than the value of effective horsepower.

On the base of analysis is stated that for such high brake horsepower became
actual the problem of its control because of the automobile exploitation conditions and
regime. As increase of brake horsepower at the use of new devices

X

depends on sharp rise of pressure in the passing manifold, it is logical to realize its
decrease by lowering pressure in the inlet manifold, that can be reached from the engine
outlet collector, if it is necessary, by passing compressed air to the atmosphere.

Because of considerable rather high values of engine brake horsepower of the
motor brakes and big resource of brake efficiency, it is expediency parallel to operation in
brake regime, to use its higher power as a compressor function, that is sometimes
necessary for providing automobile pneumatic systems with compressed air. The last also
provides lowering of energetic consumptions for operation of the compressor.

Analytically is considered and studied the minibus petrol engine brake qualities
and the ways of its increase.

In the last chapter of dissertation is considered ecology of the minibus diesel
engine of “Ford Transit” brand. It is stated that in case of full use of the minibus new
engine outlet brake-retarder, for minibuses on inter-town routes the fuel road
consumption should be reduced that will provide in atmosphere the reduction of total
quantity of exhausted non -ecological components of the same value.

On the base of realized researches was worked out the measurements complex
that will ensure the increase of automobile safety in Georgia and, helps to

reduce road incidents and improve ecological situation.
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