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INFLUENCE OF FACTORS ON ENERGY SAVING OF 

ENGINE OIL OF AUTOMOTIVE VEHICLES 

 

Vladyslava Oliinyk, Volodymyr Tovarianskyi 
Lviv State University of Life Safety, Lviv 

 
Abstract. The issue of reducing the volume of exhaust gas 

emissions as a result of improving the operation of the internal 

combustion engine by optimizing hydraulic oils makes a significant 

contribution to the integrated work of the automotive and oil 

industries. Solutions to the issue of energy losses as a result of 

resistance and friction forces in an internal combustion engine are 

given, and it is also described how the properties of engine oil affect 

fuel consumption reduction. 

Key words: internal combustion engine, engine oil, frictional 

force, energy. 

Анотація. Питання щодо зниження обсягу викиду відпра-

цьованих газів внаслідок покращення роботи двигуна внутріш-

нього згоряння шляхом оптимізації гідравлічних олив становить 

значний вклад у комплексній роботі галузей автомобілебудуван-

ня та нафтодобувної промисловості. Наведено розв’язання пи-

тання щодо втрат енергії внаслідок сил опору та тертя у двигуні 

внутрішнього згоряння, а також описано, як впливають властиво-

сті моторної оливи на зменшення витрат пального. 

Ключові слова: двигун внутрішнього згоряння, моторна 

олива, сила тертя, енергія. 

 

Automobile transport is one of the largest sources of 

production of exhaust gases spent in a heat engine, accounting for 

about one fifth of the absolute volume, in particular, carbon dioxide 

in Europe. For several decades, the requirements for limiting the 

emission of harmful substances into the atmosphere have been one 

of the main points in the development of the transport industry 

program. Since the reduction in exhaust gas emissions is associated 

with lower fuel consumption, it has become not only a driving force 

for improving the car's engine, but also led to a change in work 

towards improving lubricant technology. 
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Undoubtedly, the above problem should be solved primarily 

by manufacturers of motor vehicles, which are introducing a 

number of design changes to reduce fuel consumption. Some of the 

changes are as follows [1]: 

− introduction of downsizing technology, that is, reducing 

the size of the engine; 

− improvement of heat generation processes; 

− decontamination and hybridization of cylinders; 

− introduction of lighting energy saving technology; 

− improvement of the climate control system; 

− application of advanced technologies for vehicle 

transmission; 

− application of regenerative braking technology. 

The efficiency of using the energy of combustion of fuel 

depends both on the design of the vehicle and on the conditions of 

its operation. For a modern passenger car, depending on driving 

conditions, only 14% to 30% of the combustion energy is 

transferred to the drive wheels as the energy that drives the vehicle 

[2]. Energy losses, depending on the health of the systems and 

movement resistance, are concentrated in the engine and 

transmission elements. Energy losses when using a passenger car 

depend on its operating conditions (table 1). 

Втрати виникають зокрема внаслідок динамічних змін 

роботи двигуна внутрішнього згоряння та змін процесу зго-

ряння пального, а також використання за необхідності додат-

кових систем двигуна в умовах особливостей зміни якості до-

рожнього покриття. Втрати, що виникають при роботі двигуна 

внутрішнього згоряння, визначають значення досягнутої ним 

потужності. 

Losses arise in particular as a result of dynamic changes in 

the operation of the internal combustion engine and changes in the 

combustion process, as well as the use, if necessary, of additional 

engine systems in conditions of changes in the quality of the road 

surface. Losses arising from the operation of an internal combustion 

engine determine the value of the power it has achieved. 
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Table 1.  

Energy distribution in the operating conditions  

of a passenger car for different driving cycles [2] 

 

Location and type of losses 

Energy consumption during trips 

depending on the cycle,% 

In the city Out of town Mixed 

The engine as a whole 71−75 64−69 68−72 

− engine 60−64 56−60 58−62 

− combustion (complete, incomplete) 3 3 3 

− change of load distribution 5 3 4 

− friction forces 3 3 3 

Additional ICE equipment 5−7 3−4 4−6 

Change on transmission 4−5 4−7 5−6 

No-load 6 0 3 

Change on driving wheels 14−20 22−30 18−25 

− subject to wind resistance 3−5 6−9 5−7 

− provided rolling friction resistance 3−5 6−9 5−7 

− under the condition of braking 7−10 2−3 5−7 

 
When analyzing the possibilities of reducing energy 

consumption and, consequently, reducing fuel consumption with 

the help of new generation motor oils, it is necessary to take into 

account friction losses in individual engine kinematic components 

and losses associated with the rheological properties of oils. The 

potential for reducing fuel consumption by using oils with lower 

viscosity depends mainly on the further development and 

application of additives - both friction modifiers and viscosity. 

Therefore, the main tasks of motor oil manufacturers include [3]: 

- research and development of new packages of oil 

additives that can reduce friction, while maintaining the necessary 

durability and reliability of vehicles; 

- conducting a comprehensive tribological assessment in 

terms of friction, wear and seizure of new systems of oil additives; 

- optimization of additive packages for various 

lubricating components and systems in vehicles; 
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- confirmation of the results of laboratory tests by bench 

tests and in real operating conditions. 

Also, in addition to taking into account the physicochemical 

and operational parameters of engine oil, other factors must be 

taken into account. Including the fact that the design of the engine 

has a significant effect on the efficiency of oil use while reducing 

fuel consumption, since engines differ in the type of valve timing 

mechanism. However, the outlined issue concerns an in-depth 

study of the influence of the exhaust system on the energy saving 

characteristics of engine oil. 
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