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DETERMINATION OF INFLUENCE OF THE EMISSION OF FUEL VAPOR  ОN 

FUEL-ECOLOGICAL PERFORMANCE OF DIESEL ENGINE 

ВИЗНАЧЕННЯ ВПЛИВУ ВИПУСКУ ПАЛИВНОГО ВИПОРУ НА ПАЛИВНО-

ЕКОЛОГІЧНУ ДІЯЛЬНІСТЬ ДИЗЕЛЬНОГО ДВИГУНА 

O.M. Kondratenko, A.S. Gaponova, B.V. Muzyka, V.V. Verzun, N.M. Podolyako 

National University of Civil Defence of Ukraine, Kharkiv, Ukraine 

 

Анотація. Визначено вплив викиду парів моторного палива, спричинених явищами малого та 

великого дихання резервуару, на показник паливно-екологічної досконалості процесу експлуатації 

дизельного ДВЗ.  

Ключові слова: екологічна безпека, дизель, викид пари моторного палива. 

 
Annotation. Detrminated the influence of emission of vapor of motor fuel caused by phenomenons of lagge 

and small reservoir breathing on indicator of fuel-ecological performance of diesel ICE exploitation process. 

Keywords: ecological safety, diesel, emission of vapor of motor fuel. 

 

In implementation of complex criteria-based assessment of ecological safety (ES) level of 

power plants (PP) with reciprocating internal combustion engine (RICE) exploitation process it 

retional to use the mathematical apparatus of complex fuel and ecological criterion of Prof. I.V. 

Parsadanov Kfe that described by formula (1) in monograph [1] and improved in monograph [2]. 

It its structure (see formula (1)) there is value of total mass hourly emission of accounting 

pollutants Σ(Ak∙Gk) (in kg/h) that is the sum of products of magnitude of mass hourly emission of 

k-th legislative normalized pollutant Gk in RICE exhaust gas (EG) flow on magnitude of 

coefficient of ponderability Ak of such pollutant. For solving of this task we propose to 

supplement the value Σ(Ak∙Gk) of the component А(RB)∙G(RB) and to obtain its magnitudes by 

formula (2). In the study implemented the calculated assessment for following 4 variants (see 

Table 1). 



189 

 

 
 

   




















 10001

3600
10001

feff

fe

eu
efe

PZPZ

PZ

gH
К  

 

 
1000

/1

1,3600

1



 









h

m
fuelkk

fuelu

квкрe

GGAf
GH

nMN
, ‰,           (1) 

         

           RBGRBACOGCOAHCGHCA

NOGNOAPMGPMAGA

mnmn

xx

h

m
kk



 
1 , kg/h,         (2) 

where А(PM) = 200; А(NOx) = 41,1; А(CnHm) = 3,16; А(CO) = 1,0 [1]; A(RB) = Afuel = 38,4 [2]; 

Hu = 42,7 MJ/kg; σ = 1,0; f = 1,0 [1]. 

 

 

Table 1 – Variants of the calculated study 

Variant Accounted ES factor 

Marking Title 
G(LB) G(SB) 

kg/h kg/h 

A Reference – – 

B Large reservoir breathing affect + – 

C Small reservoir breathing affect – + 

D Full + + 

 

On the Fig. 1 are illustrated the distribution of magnitudes of criterion Kfe on regimes of 

standardized steady testing cycle ESC (UNECE Regulations № 49) for autotractor diesel engine 

D21A1 (2Ch10.5/12 in accordance with GOST 10150-2014) and for all variants of the calculated 

study.  

 

 

Figure 1 – Distribution of magnitudes of criterion Kfe on regimes  
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of standardized steady testing cycle ESC for autotractor diesel engine 2Ch10.5/12 

 

On Fig. 1 can be seen that taking into account the phenomenon of small reservoir 

breathing has little effect on middle exploitation magnitudes of the criterion Kfe, namely up to 

0.25 %, taking into account the phenomenon of large reservoir breathing has essential – up to 

6.25 % and the total influence are qual 6.75 %. 
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