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Анотація. У дослідженні виконано аналіз величини впливу на техніко-економічні та екологічні 

показники роботи поршневого двигуна внутрішнього згоряння заходів щодо переведення його зі 
споживання 100 % традиційного на 100 % альтернативного моторного палива. 

Ключові слова: дизельне паливо, біопаливо, відновний енергоресурс, поршневий двигун 
внутрішнього згоряння, автотранспортний засіб, екологічна безпека, технології захисту навколишнього 
середовища. 

 
Annotation. The study analyzes the magnitude of the impact on the technical, economic and 

environmental performance of the reciprocating internal combustion engine measures to convert it from the 
consumption of 100 % traditional to 100 % alternative motor fuel. 

Keywords: diesel fuel, biofuel, renewable recourse, reciprocating internal combustion engine, vehicle, 
ecological safety, environment protection technologies. 

 
One of the most relevant global trends in road transport is a complex solution to the 

problems of fuel economy and environmental friendliness of their reciprocating internal com-

bustion engines (RICE), which occurs against the background of dieselization process in glo-

bal vehicle fleet [1, 2]. The first problem directly forms the main part of the monetary costs in 

the process of operation of such vehicles, but in addition, it has two other aspects that indirec-

tly affect the value of indicators of the level of ecological safety (ES). First, the source of emi-

ssions of legislative normalized pollutants with the RICE exhaust gas (EG) flow is the process 

of combustion of motor fuel in the working process of the RICE, this effect has an extensive 

side (the higher the fuel consumption, the higher the emissions of pollutants, which is also de-

termined by the operating model such vehicle) and intensive side (both quality of working 

process of the RICE and component structure of EG depends on quality of motor fuel). Se-

cond, motor fuel of petroleum origin (traditional or mineral) is a non-renewable energy sour-

ce, the consumption of which worldwide creates a global problem that is exacerbated from 

year to year due to the depletion of natural deposits of crude oil and other hydrocarbons that 

can be processed into traditional motor fuels. 

The second of these shortcomings can be eliminated in principle by converting their 



RICE to the consumption of renewable motor fuels (alternative) – pure or in a mixture with 

fuel of petroleum origin (mixed). Among such liquid fuels, methyl and ethyl esters of rapese-

ed oil have become the most widespread [3, 4]. It has been experimentally established that 

when they are used both in pure and mixed form, there is a change in the toxicity of the EG of 

the RICE that consume them. Also, the calorific value of this fuel is lower than traditional by 

almost 16 %, and theoretically the required amount of air for complete combustion of 1 kg of 

such fuel is only 10 % less, the density of biofuels is 5 % higher, but the viscosity also is 

96 % higher. Therefore, to obtain the same effective power of the RICE, and hence the elec-

tric generator, fuel consumption increases to 20 % [3,4]. 

In Fig. 1 shows the dependences of the values of technical, economic and ecological 

performance of the 2Ch10.5/12 diesel engine on the value of torque at a constant value of the 

crankshaft speed corresponding to the nominal effective power regime (1800 rpm), for cases 

of RICE operation on pure mineral fuel and pure biofuel. They are obtained from the analysis 

of the results of experimental studies [3]. The technical and economic indicators include mass 

hourly consumption of fuel Gfuel and air Gair. Ecological indicators include mass hourly emis-

sions of particulate matters GPM, unburned hydrocarbons GCnHm, nitrogen oxides GNOx and 

carbon monoxide GCO.  
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Figure  1 – Results of the study 
 

The obtained results are suitable for use as initial data in the study of ecological safety 

indicators of operation of such technical facilities. 
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