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TAKING INTO ACCOUNT THE EMISSIONS OF HEAT ENERGY AND MOTOR 

FUEL VAPORS IN THE CRITERIA-BASED ASSESSMENT OF THE ECOLOGICAL 

SAFETY LEVEL OF EXPLOITATION PROCESS OF RECIPROCATING ICE 

ВРАХУВАННЯ ВИКИДІВ ТЕПЛОВОЇ ЕНЕРГІЇ ТА ПАРІВ МОТОРНОГО 

ПАЛИВА ПРИ КРИТЕРІЙНОМУ ОЦІНЮВАННІ РІВНЯ ЕКОЛОГІЧНОЇ 

БЕЗПЕКИ ПРОЦЕСУ ЕКСПЛУАТАЦІЇ ПОРШНЕВОГО ДВЗ 

Assoc. Prof., DSc(Tech.) O.M. Kondratenko,  

Students (II educational level) T.R. Polishchuk, N.D. Kasyonkina, M.O. Shpotya 

National University of Civil Defence of Ukraine, Kharkiv, Ukraine 

Анотація. У дослідженні пропонуються та застосовуються підходи до врахування масових 
годинних викидів парів моторного палива та теплової енергії при критеріальному оцінюванні рівня 
екологічної безпеки процесу експлуатації енергоустановок з поршневим ДВЗ. 

Ключові слова: викид парів палива, викид теплової енергії, критеріальне оцінювання, поршневий 
двигун внутрішнього згоряння, автотранспортний засіб, екологічна безпека, технології захисту 
навколишнього середовища. 

 
Annotation. The study proposes and applies approaches to take into account the mass hourly emissions 

of motor fuel vapor and heat energy in the criteria-based assessment of the ecological level of exploitation 
process of power plants with reciprocating internal combustion engine. 

Keywords: fuel vapor emission, heat energy polution, criteria-based assessment, reciprocating internal 
combustion engine, vehicle, ecological safety, environment protection technologies. 

 
The mathematical apparatus of the complex fuel-ecological criterion Kfe of Prof. Parsa-

danov is described in [1]. In its structure there is the value of the total reduced mass hourly 

emission of the considered pollutants (in kg/h) Σ(A(k)·G(k)), which is the sum of the products 

of the mass hourly emission of the kth legislative normalized pollutant G(k) in the EG flow 

and the ponderability coefficient A(k) of the pollutant. To solve the problem of taking into 

account the emission of motor fuel vapors in the study, it is proposed to supplement the for-

mula for determining Σ(A(k)·G(k)) by the component A(RB)·G(RB), and to take into account 

thermal energy – by the component A(Q)·G(Q). The distribution of the values of fuel vapor 

emissions caused by phenomena of large and small reservoir (vehicle fuel tank) breathing – 

G(SB) and G(IB) – on field of operating regimes of the 2Ch10.5/12 autotractor diesel engine 

is shown in Fig. 1. The ponderability of thermal pollution of components of environment as 

the ES factor in the exploitation process of PP with RICE in this study is proposed to quantify 

by formula (1).  

A(Q) = Afuel · kE = Afuel · ERICE / EW,                           (1) 

where Afuel = 38.4 – ponderability coefficient of the fuel component of the Kfe criterion; kE – 

energy coefficient; ERICE and EW – total amount of energy produced by RICE and 

anthropogenic PP in the world energy balance (WEB), MJ. 



The value of the energy coefficient kE = 0.75 was used in this study, then the value of 

the dimensionless coefficient A(Q) = 28.8. The value of the mass hourly emission of motor 

fuel Gfuel as the indicator of thermal pollution of environment in this study is proposed to be 

determined by formula (2), in which ηe is the effective efficiency coefficient of the engine. 

G(Q) = Gfuel · (1 – ηe), kg/h.                                     (2) 

The distribution of the values of G(Q) on the field of exploitation regimes of the  auto-

tractor diesel engine 2Ch10.5/12 at kE = 0.75 is illustrated in Fig. 2,a. Graphs of the dependen-

ce of the values of the Kfe criterion and the effect δKfe on the value of the coefficient kE in Fig. 

2,b and are described by the method of least squares by formulas (4) and (5) (R2=1,0). 

10250,610433,210143,510168,510931,1 2223242  EEEEfe kkkkK , ‰, (4) 
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a                                                                           b 

Figure 1 – Distribution of the values of G(SB) (а) and G(ІB) (b)  

on field of operating regimes of the 2Ch10.5/12 autotractor diesel engine 
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Figure 2 – distribution of the values of G(Q) on the field of exploitation regimes  

of the 2Ch10.5/12 autotractor diesel engine at kE = 0.75 (a) and graphs of the dependence  

of the values of the Kfe criterion and the effect δKfe on the value of the coefficient kE (b) 
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