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ABSTRACT

Principles of ecologically effective use of automobile fuels and lubricating
materials are scientifically substantiated that is based on results of corresponding
theoretical and experimental researches and in case of their implementation makes
possible minimization of motor cars’ harmful effect on the environment

Prospective requirements for composition of automobile liquid fuels are
elaborated, implementation of which will provide significant improvement of
ecological efficiency of fuels. Along with all non-ecological carbon-containing
components (CO,CO2,CmHn,C) entering into exhaust gases are revealed gasoline
additives, the use of which makes possible reduction of fuel consumption that will
cause reduction of total amount of non-ecological components of worked-out
gases, including amount of CO: which is one of the main factors of “global
warming”. CO2 has to be considered as ecologically hazardous substance (despite
its chemical inertness), its permissible levels should be determined and strong
control over standard level should be established.

Mathematical model of working cycle of gas diesel engine is elaborated,
which gives us an opportunity of theoretical selection of optimal value of “igniting
dose” of liquid fuel and other parameters, as well as improvement of engine fuel

economy and therefore its ecological compatibility.
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Converting of two automobile diesel engine into gas diesel engine and
upgrade of its feed system is carried out, and for this purpose electronic
microprocessor devices were created which control the mechanism of gas and
diesel fuel delivery to cylinders with desired precision according to engine’s
rotation frequency and its load level. It is established that optimization of “igniting
dose” value and air delivery makes possible achievement of stable operation of air
diesel engine, reduction of diesel fuel consumption by 80-83% and also decrease in
content of CO, CnHn and C in exhaust gases by 15, 11 and 45%, respectively
(without deterioration of power parameters).

Logistical model reflecting effect of qualitative indicators of natural
compressed gas fuel on ecological compatibility of automobile air diesel engine is
elaborated, which gives us an opportunity to schedule effective measures for
improvement of ecological safety of motor car by means of optimization of these
indicators.

Automobile transmission oil, comparable with competitive commercial oils
is elaborated on the basis of motor car worked out engine oils, replacement age of
which is 8% higher than of commercial oils that reduces probability of
environment pollution by residual oils and increases resource level of transmission
oils.

It is confirmed by results of experimental research that brand new type of
friction modifier (amorphous nanodispersed, iron-doped carbon) provides
reduction of energy losses in motor car transmission assembly that causes 28%
decrease in fuel consumption (depending on air temperature) and thereby
significant improvement of ecological compatibility of exhaust gases.

For the purpose of provision of technically and ecologically safe operation
of fuel filling station are elaborated safety instructions for fuel filling stations,
which establish requirements for technical safety of territory, constructions,
structures and technological equipment of fuel filling stations, as well as in the

process of exploitation of electric devices, container and mobile stations; for
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lightning protection, electric protection and repair works during receipt, storage
and delivery of oil products. Implementation of mentioned requirements will
provide increase in level of technical safety at fuel filling stations and therefore

protection of human life, health and environment.

For the first time is elaborated the logistical model of system -
«Environmental expenses caused by air diesel motor cars — diesel engine
properties” that makes possible improvement of motor car ecological compatibility
and control over the level of corresponding expenses by means of optimization of
ecologically important indicators of diesel fuel. It is established that thanks to
converting the KAZ-640 automobile diesel engine into gas diesel engine is possible
to reduce diesel fuel consumption by 17-20 liters per 100 km of distance that gives
us possibility of saving of 16-18 GEL (taking into account market prices of diesel

fuel and compressed natural gas).
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