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Abstract : The carburation process in modern diesel engines practically begins with the moment of fuel injection in into the cylinder, 

and ends at the same time as the combustion process. The improvement and development of the carburation process depend on the injection 
parameters, particularly on:  the motion of charge in the combustion chamber; fuel properties; combustion chamber sizes; a surface 
temperature; interdependent motion of charge and fuel.  With a view to carburation in diesel engines, we obtain a nonhomogeneous mixture 
in diesel engines. First of all, the internal carburation process cannot ensure uniform distribution of the injected fuel’s steam and air. 
Besides, the improvement of carburation process is impeded by fact that as a result of the combustion process development there occur the 
fuel injection and carburation that increases that amount of fuel, which is burnt in the expansion line.  All this causes increasing thermal 
heat losses and growing amount of toxic substances in exhaust emissions. Also, the improvement and efficiency largely depends on the length 
of self-ignition impeding period that directly defines the engine’s dynamic magnification factor. The paper dwells also on the possibilities of 
partial eradication of negative phenomena and increasing the engine’s efficiency, as well as reducing toxicity.   In the engine’s intake 
system, the electric injector is inserted, by means of which, at the beginning of the intake process, there is carried out the injection of a 
certain amount of fuel in front of the inlet valve, and together with the air coming into the cylinder it creates the mixture, which occurs 
during the filling and compression process, and at the end of the compression process, the main amount of fuel is atomized by means of basic 
injector.  

By the end of the compression process, until the fuel is atomized from the basic injector, we have the depleted, but almost 
homogenous mixture, and therefore, this mixture is uniformly distributed in the combustion chamber.   At the same time, the primary oxides, 
to a certain extent,  are created for starting combustion. Immediately after the fuel atomizing from the basic injector, we will obtain the 
mixture required for combustion, and the combustion process begins earlier than during the process of the creation of a standard mixture, 
and this means that the length of self-ignition impeding period reduces, and consequently the efficiency goes up, and the amount of soot in 
exhaust emissions is reduced.    
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1. Introduction 

          The work process of ignition mixtures for diesel engine is 
conventionally divided into the following   main  phases: [1] 

• initial stage of time τ1 - during which the temperature 
rise is negligible, or it may be a decrease of temperature, so that 
the pressure does not increase.    Completion by the end of this 
stage formed aldehydes, oxides of carbon, oxidants and    
decomposition  products; 

• Initial stage refrigerating plasma τ2 - during which 
allocated 10% of the heat evaporation of  burned fuel, whereby 
there is a slight increase in temperature and pressure.  Suggest 
that at this stage of the process , take place the oxidation of 
acetaldehyde and achieved critical concentration of new types of 
oxides and the accumulation of their products. 

• secondary cold-flame stage τ3 - during the passage 
which chemical reaction has as endothermic  and exothermic 
nature, There are a slight  total heat  allocation process, and it  is 
accompanied by shades of blue flame.  
       Thus, each review stage, which is carried out in a specific 
time period, gives the ignition delay: τ1 - Cold flame; τ2 - blue 
flame, which also refers to a stage cold flame and τ3 - thermal 
explosion. Thus, the ignition delay period is equal to τ = τ1 + τ2 + 
τ3 which is shown in Fig. 1.   Of the three stages of the ignition 
delay period long stage period period τ2 is long stage period -  
cold  flame , that is 75-80% of the total ignition delay period. 
Thermal explosion spreads srapidly in    the cavity of the 
combustion chamber and is characterized by the release of the 
total thermal   energy, followed by Instant  increase pressure and 
temperature. (Fig. 1). 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Figure 1. Schematic representation of the ignition 
process in the diesel engines. 

       Duration of the various phases of the autoignition delay 
period depends on the specific conditions. Thus, with increasing 
pressure during the ignition delay period, the first and the third 
stages are greatly reduced,at the same time, the initial process of 
the nature of the flame remains generally unchanged. 
respectively, for ignition of fuel in a diesel engine will not be 
necessary the existence of all three consecutive steps. So, for the 
τ3 stage ,with a very small period of time  process is a two step 
process. In this case, the second and the third stage correspond to 
the initiation high cold ignition flame in the first stage. So at the 
same time periods second and third stages of τ2,3 = τ2 + τ3 are 
considered as  a hot flame delay. interpretation of this ignition 
delay period, comfortable enough, because somewhat difficult  to 
distinguish (separate)   the time of appearance of  the blue flame  
and thermal explosion. Accordingly, the essence of the final 
process of auto-ignition in a diesel engine is the implementation 
of a possible auto-ignition of the working mixture provided when 
the working mixture  with an initial low temperature. 
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      2. Preconditions and means for resolving the    
problem 

        The duration of the time of the ignition delay period τi of  
diesel engines  depends upon many factors, including 
temperature and air pressure in the cylinder at the fuel injection 
timing. The influence of these parameters for a  ignition delay 
time is important because   fuel injection moment  into the 
cylinder, the process of mixing at the end of compression 
depends on the compressed air  and temperature.  This means that 
if the allowable temperature and pressure values are lower, then 
the ignition delay increases and therefore worsens mixing process 
which negatively  affects on  the efficiency of the engine and 
toxic properties . 
         Air pressure and temperature during the filling process - 
Increasing values of these parameters at the end of compression 
occurs with increasing temperature and pressure, respectively, 
with fuel spray. As a result  decreases  time of  autoignition 
delay, therefore heating the incoming air is a good opportunity to 
ensure the normal development of the combustion process, but it 
should be noted that heating the inlet air reduces the quality of 
the degree of filling of the cylinder and, hence, efficiency  engine 
performance ; increase of  quality of compression increases the 
pressure and  temperature at the end of compression at the 
beginning of fuel atomization.  Thus, the ignition delay time 
decreases. Heating the incoming air in the inlet system will cause 
thermal stress major parts,as increase compression degree, and 
the  increase in of nitrogen oxides due to maximizing  
temperature in cycle.  
           Quality - hydrocarbon fuels quantitative increase carbon 
atoms shortens the delay period  autoignition.The higher the 
cetane number of diesel fuel more likely to self-ignition 
propensity therefore reduced auto-ignition delay period.  
         The shape and dimensions of the combustion chamber-  
studies carried out with diesel engines with fuel injection  can not 
reveal the precise regularity between the size of the engine and a 
latency period of auto-ignition; Therefore it is logical to consider 
the impact of the main dimensions of the cylinder on the value 
indicators of pressure and temperature at the start of the process 
the fuel injection. Usually taken into account the value of the 
specific  heat area transfer  on the impact the geometrical 
dimensions of the engine and the duration of the autoignition 
delay period, the more engine power, the less marked area and 
minimal amount of heat consumed from the mixture, respectively  
unto the completion of compression  the temperature increases 
and reduces the period the ignition delay. 
         Pressure and saturation charge of  vortex motion injection - 
Higher fuel injection pressure reduces the average diameter of the 
fuel spray droplet, Increases the total area of evaporation, 
evaporation rate Accordingly fuel carburetion, As a result, this 
leads to a decrease in the ignition delay period. It is difficult to 
create  pressure the equipment fuel pressure with high-pressure 
spraying.  Therefore, more and more widely used diesels with 
separated chambers where intensive mixture formation occurs 
mainly due to strong turbulence kinetic energy of the new charge, 
so do not require the use of sophisticated equipment for fuel . At 
the same time,remains  the problem of  unsolved undivided diesel 
engine with low efficiency. So now, more widespread received  
the diesel engines with combustion chambers separated by half. 
Thus at present, more widespread diesels, with a half-separated 
combustion chambers, used in the result a relatively high 
pressure for the fuel injection which significantly increases the 
rate of production of steam and  the delay period of autoignition  
is reduced. 
          The intensity of the vortex motion charging - when it is 
possible to select slightly higher intensity motion  to improve 
mixing. Ie The higher the intensity of the vortex motion, the 
lower the autoignition delay period. At the same time, increasing 
the intensity of the vortex motion can cause deterioration in 
performance of the engine. 

         As a result, one can observe, that  analysis  of the facts  
above shows that they affect the duration of the autoignition 
delay period, but do not provide an exhaustive answer. 
           Thus the development of fast transient diesel engines, the 
effective use of the working volume and opportunities undivided 
cameras , hinder-inferiority of the internal  mixing of mixture, Ie 
Inability  achieve a relatively uniform mixture, is a significant 
limiting factor in the excess air ratio (Rated power α ≥ 1,35). 
          To implementation  partial elimination of side effects and 
increase efficiency and reducing  the toxicity of the engine  to the 
inlet cylinder system of the diesel engine , set fuel injector (Fig. 
2) by means of which starts the injection of process  a certain 
amount of diesel fuel in front of  the inlet valve and  begin  the 
process of carburetion with air, entering the cylinder with air 
which occurs during the filling process and at the end of 
compression  which occurs during the filling process and at the 
end of compression and the compression process in the 
combustion chamber by means of the main injector (in a 
prearranged lean fuel  mixture) injected the amount of fuel  
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Figure. 2. atomization of the fuel circuit in the input system of  
cylinder;  

 1 - inlet channel; 2 - fuel injector or dispenser; 3 - inlet valve;  4 
- soot from the atomized fuel 
 
        that is necessary for the selected mode. In this case, the fuel 
mixture formed as  in the process of  filling or compression 
process.  At this time, the fuel vapor with air in contact with the 
heated surface of the engine and begins the process of mixing 
intensively before. Before reaching the top of the critical state of 
piston compression  should spray from the main injector the 
amount of fuel that is required to implement the selected mode. 

3. Conclusion 

            By the end of the compression process until spraying fuel 
from the main injector, in combustion chamber, we have  lean 
mixture, but almost homogeneous mixture,which is uniformly 
distributed in the combustion chamber cavity.  At the same time, 
to some extent primary oxides are formed for  begin  the 
combustion process,but insufficient for realization of the 
combustion process. As soon as a the fuel is sprayed from the 
ground sprayer, we could obtain necessary quantity of fuel 
mixture required for combustion  and the  combustion process 
starts earlier than the formation of the standard mixture, and 
hence declining value of the autoignition delay period. 
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