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PREVENT THE NEGATIVE IMPACT OF DIESEL EXHAUST GASES ON HEALTH 
OF CITIZENS, STUDENTS AND CADETS DURING THEIR PHYSICAL TRAINING 

USING THE DPF 
 

1,2Kondratenko O.M. , 1Burmenko O.A., 1Vambol’ S.O.   
(1National University of Civil Defense of Ukraine, Kharkiv, Ukraine. 2A.N. Podgorny 

Institute for Problems in Machinery of NASU, Kharkiv, Ukraine) 
 

Describes the main causes of mortality citizens of our country in the working ages which are 
cardiac and oncological diseases. Identified some ways of dealing with them, namely, regular 
physical training and purification of exhaust gases of diesel vehicles from pollutants using the 
DPF. This is particularly important in light of maintenance of ecological safety of classes in 
physical training of students and cadets of universities.  

A study, which aimed detection of ways for reducing of ecological loading from vehicle pol-
lutants on environmental air, in which carried physical education of students and cadets, as well 
as regular wellness aerobic exercises by citizens, is highly relevant. 

Methods of that research are analyses of scientific literature. 
In Ukraine, the diseases of the cardiovascular system are a major cause death rate of 

population in working age. In second place are oncological diseases. This is a worldwide trend. 
The reasons for this state of health of citizens who are not engaged in physical labor, first of all, 
is a passive way of life and as a consequent – hypodynamia. Among other reasons are stress 
loads nervous system, lack of sleep, poor diet, abuse harmful habits and others. 

To prevent cardiological disease should, first of all, to make regular training with 
predominance of aerobic exercise in its program. The most universal and, therefore, widely 
available among these exercises is running. Its alternative is walking, bicycling, roller skating, 
skiing, swimming. However, for various reasons, not all for citizens are available stadiums, 
bicycle and roller tracks, swimming pools. Also, not all citizens have the opportunity to purchase 
a season ticket to the sports club or exercise bike, treadmill for training at home. Therefore 
becoming increasingly popular practice of regular wellness runs (daily or other periodicity, at a 
distance of 3 ... 10 km, before or after the working day) along the streets, in the park areas. In 
addition, much of the physical training exercises with students and cadets in universities (and 
especially for future rescuers) also carried in open stadiums and sports fields. 

However, on transport highways of cities moves a considerable amount of various vehicles, 
equipped with piston internal combustion engines (ICE), which are a source of emissions of 
pollutants. Exhaust gases (EG) of diesel ICE contains the following legislative normalized 
pollutants (currently by UNECE Regulation №№ 49 and 96 of level of EURO III): gaseous 
unburned hydrocarbons of motor fuel and oil (carcinogenic and mutagenic substances, 
greenhouse gases) CnHm, monoxide carbon (toxic substance) CO, nitrogen oxides (generates 
nitroderivatives of unburned hydrocarbons and acid rains) NOx and particulate matter PM. PM 
this is all substance in the mixture of EG and clean environmental air that at the maximum 
temperature at 52 °C delayed by glass fiber filter and are not water. That is the PM is an aerosol 
that containing adsorbed on soot cores (porous amorphous carbon) unburned liquid CnHm 
containing polycyclic aromatic hydrocarbons with carcinogenic and mutagenic effect on living 
creatures and man, including benzo(α)pyrene. In addition, PM promote the formation of smog in 
cities. Traditionally, the PM are removed from the flow of EG, hold and neutralized with the 
help of particulate matter filters (DPF). 

In Department of Piston Power Plants (DPPP) of A.N. Podgorny Institute for Mechanical 
Engineering Problems of National Academy of Science of Ukraine (IPMash NASU) in a 
collaboration with a staff of Department of Applied Mechanics (DAM) of Technogenic and 
Ecological Safety Faculty (TESF) of National University of Civil Defense of Ukraine developed 
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a DPF with alternative modular design with a bulk natural zeolite in a mesh cassettes that does 
not contain valuable and scarce materials, stands out with high adaptability to manufacture and 
unpretentious to operating conditions. Its use in vehicles, that are in operation, allows to reduce 
the mass emissions of PM with flow of EG from autotractor diesel engine 2Ch10.5/12 for 13-
mode test cycle on 63 %, while the average operation mass specific effective fuel consumption 
increased only 4.5 %. 

So through the use of DPF IPMash is possible in principle to reduce the influence of the 
studied factors at once on incidence rates of the urban population of Ukraine and cardiovascular, 
and cancer, as well as improve indicators of technogenic and ecological safety of classes in 
physical training of students and cadets and citizens who practice regular wellness jogging in the 
city. 

Thus, in the research the task of studying the impact of contamination of atmospheric air with 
emissions of pollutant in the exhaust gases of diesel engines for indicators of technogenic and 
ecological safety of classes in physical training of students and cadets and citizens who practice 
regular wellness jogging in the city, grounded its relevance, determined one ways to solve that 
allows the use of achievements of domestic scientists.  
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