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It is known that power plants (PP) equipped with a reciprocating internal 

combustion engine (RICE), in particular units of fire and rescue vehicles and 

equipment (FRVE), which are on operational duty in the subdivisions of the State 

Emergency Service of Ukraine (SES of Ukraine), are a powerful source of 

environmental hazards [1]. 

The classification of such factors and the hierarchical classifier built on its 

basis, described in the monograph [1], contain as chemical factors: emissions of 

gaseous substances, leakage of liquid substances, waste solids, as well as and 

physical factors (harmful impact factors) energy pollution of environmental 

components: thermal energy, noise and vibration, electromagnetic fields. 

The monograph [2] outlines the methodological foundations for 

development of environmental protection technology (EPT) from the negative 

technogenic impact of the PP with RICE with a significant degree of moral and 

physical wear and tear during their exploitation. 

The functioning of the EPT itself is based on the appropriate environmental 

safety management system (ESMS), which acts as the metodological basis of the 

EPT, and it, in turn, acts as a material basis for ensuring the legally established 

level of ecological safety (ES) indicators of such process. 
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This EPT consists of actuators, from number of which are the particulate 

matter filter (DPF) being one of the mandatory ones. 

The monograph [3] presents the results of the analysis of designs and 

methods of operation of DPF, among which filters with a liquid working body 

should be especially noted. 

Such filters are the most promising, since they can comprehensively reduce 

the importance of ecological hazard factors: emission with the flow of exhaust 

gases (EG) of the engine of particulate matters (PM), emission with the flow of EG 

of unburned hydrocarbons, emission with the flow of EG of nitrogen oxides, and 

besides: absorb exhaust noise over a wide frequency range, extinguish sparks in 

EG flow, reduce the temperature of EG flow. 

The efficiency of the functioning of the ESMS and the corresponding EPT is 

evaluated by the appropriate criteria-based mathematical apparatus, in which 

individual components characterize the efficiency of the DPF as an executive 

body, described in the article [4].  

Another way to increase the ecological efficiency of the process of 

exploitation of PP with RICE is to transfer its RICE to the consumption of a 

renewable energy resource, namely motor fuel of biological origin, which also 

imposes some restrictions on the design and working process of the DPF, which is 

reflected in the article [5]. 

Thus, according to the results of the analysis of scientific, technical, 

reference, patent and regulatory literature, it has been established that studies 

aimed at improving the scheme of environmental protection technology from the 

negative technogenic impact of power plants with a reciprocating internal 

combustion engine with a significant degree of moral and physical wear during 

their operation by the development of devices for cleaning the flow of exhaust 

gases, which reduce several factors of ecological hazard at once, is relevant, has 

signs of scientific novelty and significant practical value. 
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