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Summary

The dissertation work is devoted to such an actual scientifically and practically
problem as rise of the diesel ecological compatibility is.

In the chapter one of the work are analyzed literature sources related with the
mentioned problem and topicality of the dissertation theme is ascertained.

In the chapter two are given the results of the research and analysis of the
problem under consideration.

A significant advantage of a new, alternative (partially homogeneous)
combustion process as a method of simultaneous reduction of the nitric oxides and soot
in the diesel exhausted gases is ascertained in comparison with the known traditional
and alternative methods. The main problems are formulated as well, whose solution is
necessary for development of a new, alternative burning process and it is shown that
for their solution it is expedient to use methods of mathematical modeling.

A mathematical modeling of the internal combustion engines working process
implies: mathematical description of the nonstationary, thermal and physical processes
proceeding in the cylinder (development of the model), solution of the drawn up
system of equations (realization of the model) and experimental verification of the
results obtained by the calculation (verification of the model).

For study of a new, alternative burning process is developed and verified
experimentally a 3D model of the internal combustion engine working process that is
based on the equations of momentum (Navie-Stox), energy (Fourier-Kirchhoff),
diffusion (Fick) and three-dimensional non-stationary fundamental equations of
continuity. The mentioned equations were solved with the use of the numerical
methods, namely method of check volumes. At the first stage the mentioned equations
were averaged by the method of Favre after which they took a form of the system of
Reynolds equations. The equations were added to this system that are the models of
turbulency, combustion process and generation of the harmful substances (nitric oxides

and soot).
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The developed and used mathematical models are characterized by sufficient
reliability. And guarantee of reliability of the mathematical models is stipulated by their
verification that implies a comparative analisis of the results of modeling of the pressure
variation in the engine cylinder and experimental data. With the use of the working
process model developed in the work, where the burning process is  described
according to Magnussen-Spartagen concept, the empirical coefficients were
determined that provide a good coincidence of the experimental and calculated
indicator-diagrams.

By the research into possibilities of imrovement of ecological indices of the serial
automobile diesel 3M3 5145.10 with the use of the numerical method of solution the
optimal values of the factors having influence on the mixture formation and burning
processes (degree of reduction, coefficients of intensity of the air turbulence, fuel
multiple injectionand and recirculation of the exhausted gases) were made more
precise.

It was ascertained that the new, alternative, partially homogeneous burning
process developed by us provides variation of local values of the two parameters having
a decisive importance for ecology — temperature and air surplus coefficient in the
combustion chamber within such limits where nitric oxides and solid particles (soot)
do not nearly generate. On the example of the serial automobile diesel is ascertained
advantage of the offered method of simultaneous reduction of these harmful substances
in the combustion products in comparison with the traditional heterogeneous burning
process. Generation of the nitric oxides is blocked almost entirely by this method —
down to 0,005 g/(kg of fuel) that is better than index of Euro-6 and soot concentration
is reduced down to 0,15 g/(kg of fuel). A guaranteed reduction of the soot emission level
down to that of Euro-6 (0,1 g/kg of fuel) is possible by additional cleaning of the
exhausted gases with the use of the filter of solid particles that requires far fewer

expenses in comparison with the classical diesel.
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It should be noted that a new, alternative burning process can be realized
without serious changes in the construction of automobile diesel with the use of the
modern fuel-feeding and recirculation systems.

The results obtained in the process of the dissertation implementatin perfect the
knowledge in computer hydro-aerodynamics. The sphere of application of the 3D
models is widened by connecting to them a module of chemical kinetics and piston and
valves (moving borders) of the system under calculation — the engine cylinder. The
knowledge is also deepened in such sphere of fundamental sciences as theory of internal
combustion engines is. Namely, the averaged and integral characteristic parameters of
the processes proceeding in the engine cylinder were replaced by the variable in time
local parameters. Thus, determination of time and location of generation of the local
sources of the nitric oxides and soot in the combustion chamber became possible that
allows to liquidate these sources and consequently decrease simultaneously both

harmful components.
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C14H3z0 + 702 = 14CO + 15H;,
Hz + Hz + O2 =H20 + H20,
CO + CO + 02 =CO2 + COy,
CO + H0 =CO2 + Ha,

Ci4H30 + C14H3z0 = 28C + 30Hz,
C+C+0,=CO+CO.
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