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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.

Amnorauis. [IuTaHHsg 010 3HIKEHHS 00CATY BUKHIY Bimmpa-
[FOBAHUX Ta3iB BHACIIIOK IOKPAMICHHS POOOTH IBUI'YHA BHYTpIII-
HBOTO 3TOPSIHHS IIIIXOM OITHUMI3AIlii TIAPaBIIYHUX OB CTAHOBHUTH
3HAYHHH BKJIAJ Y KOMIDICKCHIM poOOTi ramyseil aBToMo01eOy1yBaH-
Hs Ta HadTomoOyBHOI mpomwucioBocTi. HaBeneHo po3B’s3aHHS NH-
TaHHS LIOJI0 BTPAT €Heprii BHACIIIOK CHJI OMOPY Ta TepTs y JBUTYHI
BHyTpiH_IHBOFO 3rOpsAHHSA, a TAKOX OIMUCAHO, SIK BIIJIMBAIOTH BJIACTUBO-
CTi MOTOpHO'l. OJINBU Ha 3MCHIICHHSA BUTPAT IMaJIbHOT'O.

KutiouoBi cji0Ba: 1BUryH BHYTPIIIHBOTO 3rOPSIHHS, MOTOpHA
OJTHBA, CHJIA TEPTSI, CHEPTis.

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).

BTpaTI/I BUHHKAIOTh 30KpEMa BHaCJ'IiI[OI( I[I/IHaMi‘{HI/IX 3MIH
poOOTH ABUTYHA BHYTPILIHBOTO 3TOPSHHS Ta 3MIH IpOILECy 3ro-
PAHHA MAJIBHOI'O, @ TAKOX BUKOPUCTAHHA 34 HeO6Xi,Z[HOCTi aoaart-
KOBHX CHCTEM JIBUT'YHA B YMOBax OCOOJMBOCTEW 3MIHM SIKOCTI J10-
POXHBOTO MOKPUTTS. BTpaTu, 1110 BUHUKAIOTH MPH pOOOTI ABUTyHA
BHYTPILUIHBOTO 3TOPSIHHS, BU3HAYAaIOTh 3HAYEHHS JTOCSTHYTOI HUM
MOTY>KHOCTI.

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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Energy distribution in the operating conditions
of a passenger car for different driving cycles [2]

Table 1.

Energy consumption during trips
Location and type of losses 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 51
— 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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