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Purification of exhaust gases (EG) of diesel internal combustion engines (ICE)
from their harmful components, in particular of particulate matter (PM), especially
appropriate for vehicles and special machines (including one that is used by the State
Emergency Service of Ukraine (SE)), which operates in conditions of limited air ex-
change, in public places and areas in towns, where there are established special regu-
lations for toxicity of vehicles, that harder for operating outside of these areas, and al-
so for vehicles, which took part in the military celebrations. Diesel engines is a piston
ICE with mixed heat supply in the working process, compression ignition of the fuel-
air mixture (with excess air ratio equal 1.3 ... 8.0), qualitative power regulation and
external mixture formation, consuming diesel oil as motor fuel. PM is all substances,
which have settled on a special filter of teflon fiber during passing through it a mixtu-
re of air and exhaust gas in certain proportions at a temperature, not higher than 52 °C
and are not water [1].

Analysis of publications and reports of sections of the World Congress of the
Society of Automotive Engineers (SAE), which devoted to questions of ecological
compatibility of ICE, for the period from 1991 to 2010 shows, that during this time in
these sphere of issues the following trends were observed [2 — 18]:

— dieselization of global fleet of vehicles and fleet of vehicles of Ukraine;

— environmental regulations cover new types of vehicles, and their ICE with

them:;
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— introduction of ecological standards in new countries of the world and streng-
thening of already existing requirements;

— transition from rationing smoke of EG to rationing of mass emissions of PM
from EG;

— focusing on the fractional composition of PM — by weight, by the active sur-
face area and by counting;

— focusing on the chemical composition of PM and their internal structure;

— transition from technology of simple filtration of EG and their catalytic oxi-
dation to the application of complex systems for reducing EG toxicity;

— commitment to modularity and compactness of systems of reducing EG toxi-
city and their units;

— solving the problem of cold start of ICE;

— improving the ceramic substrate material of catalytic converters (CC) and
DPF;

— transition from the solid ceramic filter elements (FE) to FE with the cellular
structure and channels of gas-permeable walls, that drowned out in a checkerboard
pattern;

— depth study of the catalytic properties of platinum group metals and their
combinations;

— search, research and manufacturing application of FE materials, which alter-
native to ceramic — fibrous, granular, wound, woven and non-woven steel mesh, me-
mbranes;

— development and application of various variants of realization complex ap-
proach to reduction the toxicity of EG, that provides not only improve of EG purifi-
cation system, but also systems that are involved in the work process organization of
ICE, and improve the quality of motor fuels and oils;

— development and implementation of measures to bring the of toxicity indica-
tors of vehicles, that are in exploitation, to the level of the newly introduced regula-
tions;

— integration of the system of reduction toxicity of EG of ICE to the system of
electronic control of ICE or of vehicle;

— mathematical modeling of the mechanisms of formation of toxic components
of EG, including PM, in the workflow of ICE;

— mathematical modeling of the processes occurring in EG during their move-
ment of ICE exhaust tract;

— mathematical modeling of the processes occurring in DPF during regenera-
tion process of 1% kind.

Thus, the scientific capacity of the above trends and spectrum of scientific and
technical problems in ecological compatibility matters of vehicles and of ICE, that of
their component, indicate that this subject is very important.
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