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УДК 614.8:574.2 
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Анотація: наведено результати застосування реперних точок коефіцієнту вагомості споживання 

моторного палива як складової функції бажаності для оцінювання екологічної безпеки процесу експлуа-
тації транспортних засобів з поршневим двигуном внутрішнього згоряння. 

Ключові слова: вагомість, критеріальне оцінювання, поршневий двигун внутрішнього згоряння, 
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Annotation. The results of application of reference values of the ponderability coefficient of motor fuel 

consumption as a component of desirability function for assessment of ecological safety of exploitation process 
of vehicles with the reciprocating internal combustion engine are resulted. 

Keywords: ponderability, criteria-based assessment, reciprocating internal combustion engine, vehicle, 
ecological safety, environment protection technologies. 

 
The source [1] presents the results of the analysis of 9 known mathematical apparatuses 

that are suitable for performing a complex assessment of the level of ecological safety (ES) of 

the process of accident-free exploitation of power plants (PP) with reciprocating internal com-

bustion engines (RICE), primarily vehicles. It is revealed that the most suitable for this are the 

mathematical apparatuses of the complex fuel-ecological criterion of prof. Parsadanov Kfe and 

the generalized desirability function of Harrington D. At the same time, it is rational to use 

both apparatuses with mutual strengthening of advantages and weakening of disadvantages. 

The implementation of this approach involves the use of a mathematical apparatus of criterion 

D with a structure of influencing factors identical to the criterion Kfe. The main advantage of 

the Kfe criterion is the presence among the influencing factors of mass hourly fuel consumpti-

on Gfuel of RICE, so to implement this advantage it is necessary to determine the ponderability 

of this ES factor in comparison with others – emissions of legislative normalized pollutants 

with exhaust gas (EG) flow G(k), given in the source [1]. Source [1] also contains an impro-

ved classification of ES factors, the source of which is RICE in vehicle, consisting of 25 items 

divided into 4 hierarchical levels, 13 of which are manifested in the normal operation of RICE 



and only 5 are taken into account in complex criteria-based assessment by known mathemati-

cal apparatuses, as well as describes the nature of the influence of Gfuel on all other factors of 

ES in it. It is found that the fuel component of the Kfe criterion completely determines its eco-

logical component [1], so it is rational to investigate the features of another approach, namely 

the use of the Kfe criterion as a separate independent influencing factor in the structure of the 

D criterion. This makes it possible to take into account the vibration, noise, thermal pollution 

(mass hourly fuel consumption Gfuel separately from the fuel component of the Kfe criterion) 

emissions of sulfur oxides, greenhouse gases (CO2 and H2O), carcinogenic substances (B(a)P 

and PAH), etc. For the practical implementation of such approach it is necessary to have data 

on the value of such ES factor (which is a response to the local quality criterion r), which can 

be correlated with the reference points of the psychophysical scale for assessing the desirabili-

ty of the response value r «Good» and «Badly», as well as the corresponding values of the 

scale of magnitudes of the basic assessment of the magnitudes of the partial desirability func-

tion d = 0.8 and 0.2. Graphs of the dependence of the reference values of the ponderability of 

the fuel component of the Kfe criterion – the Afuel coefficient – on the value of the effective ef-

ficiency coefficient of the 2Ch10.5/12 autotractor diesel engine ηe for different levels of 

EURO are shown in Fig. 1. Such values are obtained according to formula (1), and the depen-

dences are described by the method of least squares by formula (2). 
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Аfuel = (((Gfuel(ηе) + 2 · σ · f · Σ(A(k)·G(k))(EURO)))2 – 

– 2 · σ · f · Σ(A(k)·G(k))(EURO)2) / (σ · f · Gfuel(ηе)
2).                     (2) 

 

σ = 1,0, f  = 1,0, H u  = 42,7 MJ/kg
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Figure 1 – Graphs of the dependence of the reference values of Afuel coefficient  

on the value of the ηe coefficient of the 2Ch10.5/12 diesel engine for different levels of EURO 
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