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REDUCTION OF TOXICITY AND INCREASE OF FUEL EFFICIENCY OF 
GASOLINE ENGINES WORKING IN HEAVY TRAFFIC CONDITIONS 

Dragomirov, Mikhail 
 

Vladimir State University 

The paper is devoted to the perfection of mixture preparation in MPFI engines with 
the goal of improving economic and ecological parameters of modern vehicles. As is
shown, the main problem in large cities is low average vehicle speed and engines 
running on partial modes, with one mixing not intensively enough, and the 
combustion processes proceeding slowly. To solve the indicated problems of partial 
modes applying swirl flows is justified. A description of a laboratory workbench for 
the simulation and research of the fuel evaporation process is submitted and some 
results of experiments are given. The description of a proposed inlet system for 
engines with variable vortex formation is presented. The results of motor tests of the 
new inlet system for a 1.5L MPFI 4-cylinder engine are given.
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MAIN RESULTS OF MOTOR TESTS OF THE EXPERIMENTAL INLET SYSTEM 
 
The preliminary research of the developed system has confirmed its functional ability 
and efficiency. The program of research includes a defined series of load and external 
speed 1.5L 4-cylinder MPFI engine performances (VAZ 2111). The full load 
characteristics were recorded at 1500-3500 RPM (with an interval 500 RPM). The 
external speed characteristics were recorded during different combinations of opened 
and closed main and additional throttles. 
 
The analysis of the obtained characteristics has shown that, in the field of small loads, 
the effect is not so significant, or in general is absent. However, in the field of mean 
loads the vortex formation notably improves mixing and lowers the fuel consumption 
rate by 3-15% and simultaneous reduces emissions of �GC by 3-5 times. 
 
It is necessary to note that the application of the designed device does not degrade the 
engine’s external speed characteristic, which is very important for the preservation of 
the consumer qualities. 
 
The obtained data permits the definition of a rule for the opening of throttles for the 
designed control system of vortex formation - the main throttle should be opened 
approximately after the additional throttle has been opened by 50%. 
 
Considering that these results were obtained during the initial stage of research, and 
they are, thus, preliminary, it is possible to expect that during further activities they will 
be essentially improved. 
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