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Abstract

Aim: of the article is consideration of goals and objectives of Chemmotology science. The paper presents a
modern interpretation of science, its role in the development of technology and society. Methods, which were
used for preparing the work include system analysis, systemology, formalization, hypothetic and abstract-
logical methods. Results: It is shown that with the development of the range of modern fuel and lubricants,
the development and promotion of alternative fuels, consideration of Chemmotology problems is impossible
without systematic approach. In addition to the theoretical part of Chemmotology science, it is an integral
component of the application, and whose task is to ensure energy and environmental security of the country's
economy, rational use of traditional and alternative fuels and lubricants in the operation of a modern and
advanced equipment. Discussion: The article focuses on the fact that in recent years one of the most
important issues is the ecological constituent of Chemmotology, which is aimed on maximally possible
minimization of the negative impact of fuel lubricants and technical liquids on ecosystems. Also processes of
regeneration, restoration of quality, disposal and recycling of fuel and lubricants become highly relevant. In
conclusion, this work shows that the fundamentality of Chemmotology science is the manifestation of
systematic methodological characteristics in solving modern engineering problems in technical development
and the development of energy sources for motor vehicles.

Keywords: chemmotology; exploitation; fuels & lubricants; technics.

quality; system approach;

1. Introduction of public law, i.e. the theoretical reflection of reality.
Chemmotology possesses all these features [5—7].
The modern definition of Chemmotology is
interpreted as following: This is the science about
the technological processes, properties, quality and
methodology for the rational use of fuels, oils,
lubricants and technical liquids in the operation of
machinery [8, 9]. It is necessary to consider both
conventional and alternative fuels and lubricants.
Knowledge of technology involves not only
knowledge of the design, kinematic, dynamic,

Rational use of fuel and lubricants, energy efficiency
and environmental safety are among the most
important problems of our time. Their solution
largely determines the sustainable development of
the world economy and the preservation of human
comfortable conditions.

Science that became responsible for ensuring
integrity in dealing with a variety of tasks connected
to these problems, is Chemmotology [1-3].

2. Analysis of the research and publications
Encyclopedic concept of science defines it as a
sphere of human activity, the function of which is
the development and theoretical systematization of
objective knowledge of reality [4, 5]. The direct
goals of the science are description, explanation and
prediction of the processes and phenomena of
reality, which are the subject of its study on the basis

temperature characteristics, but also the physical and
chemical properties of construction materials needed
for the analysis and prediction of physico-chemical
processes during the application of a specific fuels
and lubricants [2, 6, 10-12].

For example, the aircraft is a huge amount of
metallic and composite parts, which are flying at a
speed of 900 km/h (0.85 from the speed of sound, it
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is a typical speed of the Boeing 787 Dreamliner) at
an altitude of 10 km. A couple of million parts are
manufactured and assembled into one product and
aircraft flies, providing comfort for passengers and
profit for owners (Fig. 1).

Providing reliable and economical joint flight of
these details, linking the most different requirements
(load capacity, fuel consumption, flight range, noise
during takeoff and landing, the requirements for the
length of the takeoff and landing, the need for easy
maintenance on the ground, the lack of icing, the
safety of people on board and so on) is possible only
with the help of system engineering approach, taking
into account the requirements of a variety of
specialists, representing a variety of professional and
community groups [13, 14].
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Fig. 1. Number of details and weight of some
engineering constructions

Generalized utility function of fuels and
lubricants as socially useful products (as opposed to
a generalized function of vehicles) can not be
described by the appropriate design documentation
and drawings [8, 16]. Exactly this fundamental
difference between the fuels and lubricants from
mechanical engineering products objectively led to
the emergence Chemmotology [2—5].

3. Main material

As we know from the classical scientific papers on
Chemmotology [6, 12, 14-18], there is a universal
four-tier Chemmotology system in any kind of
machinery and equipment, which use fuel, lubricants
and technical liquids (Fig. 2). This system takes into
account the relationship between the quality of the
fuels and lubricants, the reliability of equipment and
the conditions of its operation [12, 15]. It can also be
seen in Fig. 3 that shows an improved
Chemmotology system.

Initially Chemmotology science is characterized by
systematicity. Chemmotology, as well as system
technology and system engineering, has such
methodological tools in science and technology, which
covers the design, development, testing and operation
of complex systems. A certain extent it is an applied
embodiment of systems theory in which the term
"system" is used in a special way, referring to the
way of thinking to explain coherent links between
elements of the system, synergy and emergence.
Here, the "system" expresses not only the essence,
but also related to the nature of the object,
emphasizes the class properties interesting point of
view from here diversity of definitions and a huge
number of possible ways the system decomposition
and release of subsystems [18, 19].

Quality requirements (QR)

Impact on the effectiveness (IE) Technology

(motors and

Impact on the design (ID) mechanisms)

Design requirements (DR)

Fig. 2. Improved four-tier Chemmotology system

These thoughts can be seen in Fig. 3. It illustrates the
integrated interdisciplinarity of Chemmotology, science
system itself, it hierarchy, Chemmotology coherent
connections, structure, nature, synergy and emergence
[19-21]. It is clearly shown how the interaction of
elements and coherent processes on the example of an
aircraft engine result in synergistic and emergent effects:
ecological compatibility, efficiency, reliability and
durability of the equipment.

Currently, consideration of problems of
Chemmotology beyond a systematic approach to
knowledge is not possible. This is qualitatively higher
than just a substantive way of knowing. (Synergies is
summarizing effect of the interaction of two or more
factors, characterized by the fact that their effect is
much greater than the effect of each individual
component in the form of a simple sum).
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"Emergence is quality, property of the system,
which is not inherent in its elements separately, but
instead rises by combining these elements into a
single, integrated system."

From a philosophical point of view, we can easily
state that Chemmotology science makes the
consolidating function of system, integration of
communication scholars and practitioners of
engineering, chemical, oil-refining and
petrochemical sectors of the economy, together with
operators technique for solving evolution problems
of scientific and technological progress. For
example, refiners produce gasoline, diesel and other
fuel, for further use in engines [22]. Knowing fuels,
lubricants and technical liquids is to have a clear
understanding of the relationship of indicators
characterizing the quality of a physico-chemical and
energy processes that occur during their use in
specific conditions, and the relationship with their
chemical and group composition.

The lack of such an analysis and forecasting
makes it impossible to achieve the objective,
technical and social effects. This is another clear
evidence of synergy effects in the operation of
Chemmotology system [22-24]. Quality control of
fuels, lubricants and technical liquids plays a special
role in Chimmotology on the way from their
producer to consumer [25]. As we can see from Fig.
3 quality of exploitation materials is included into
the parameter of the system itself. Practice has
proved that the use of fuels, lubricants and technical
liquids with the overestimated indicators of quality
(quality level) leads to excess of costs in their
production, and with reduced to cost escalation in
mechanical engineering and operation of equipment.

As it is known consider any scientific problem is
impossible without a coherent ideological system.
Worldview, which selects a particular civilization,
defines the whole character of the activities of
society and its impact on the environment. On this
basis, the environmental essence of Chemmotology
is as far as possible to minimize the negative impact

of fuels, lubricants and technical liquids on
ecosystems [24-26].
The importance of tasks solved by the

Chemmotology is shown by its role as an applied
science: ensuring energy and environmental safety
of the country's economy, rational use of traditional

and alternative fuels, lubricants and technical liquids
in the operation of a modern and advanced
equipment [27].

Deterioration of fuels, lubricants and technical
liquids quality is also typical for operation of
technique in a result of evaporation, oxidation
products accumulation, precipitation and leaching of
some additives, mixing fuels, lubricants and
technical liquids of different brands et al. (Fig. 3).
Here become actual processes of regeneration,
restoring quality, utilization and recycling [28, 29].

Classics of systematic approach indicates that the
solution of any problem is characterized by the
following elements:

1) Someone (or some group) should be put into
the front of the problem, i.e. requires the existence
of decision-making;

2) The purpose, desire of decision-making aimed
at solving a problem situation that is its purpose and
the basis for formulation of the problem and to
achieve this goal

3) Decision-making should have a choice among
alternative actions that lead to achieving the goal.

These arguments allow us to assert that
Chemmotology system "engine-fuel-lubricants-
technical liquid" is a management task, in which
apply prescriptive and descriptive methods. Here we
can trace Chemmotology coherence with cybernetics
(which depicted connections in the upper part of Fig
3). At each stage of engine creation ( the right side
of Fig. 3), operation and application of SCL it’s also
demonstrates the need for decision-making (the left
side of Fig. 3), which eventually is embodied in the
synergetic result: to ensure efficient, ecological,
reliable and economical operation of equipment.

4. Conclusion

Consequently, the fundamentality of Chemmotology
science is the manifestation of the system of
methodological characteristics for solving modern
engineering problems, improving of technology and
development of energy sources for motor vehicles
simultaneously. Applying Chemmotology and acting
its knowledge is possible to achieve significant
results of scientific and technical progress in the
technique. The concept of Chemmotology is the
systematic integration of knowledge of engineering,
chemical, oil-refining and petrochemical spheres of
scientific and practical activities to achieve
synergistic results in ensuring reliability, safety,
durability and efficiency of equipment.
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®DeHOMEHO0JIOTiYHA KOHIeNIiss XiMMOTOJIOT il

Hanionansuuii aBiauiiinuii yniBepcutet, M. Kuis, npocn. Komaposa 1, 03058, Ykpaina
E-mail: chemmotology@ukr.net

Meta wi€i craTTi mossirae y po3risdi Lied Ta 3aBAaHb HAYKH XIMMOTOJOTIi. Y po0oTi mpencTaBieHO
CydacHe TpaKTyBaHHS HayKd, il poib JUIS PO3BUTKY TEXHIKM 1 CycHmijibcTBa B HijioMy. Mertoam, 1o
BUKOPUCTOBYBAJIMCS MpPU MIATOTOBLI JaHOI pPOOOTH BKIIOYAIOTh CHCTEMHUH aHaji3, CHCTEMOJIOTIIO,
¢dopmamizaniro, TimoTeTHyHi Ta abcTpakTHO-NOTiYHI Mertoau. PesyasraTm: [lokazaHo, 10 3 PO3BHTKOM
ACOPTUMEHTY CYYacHHX MalWBO-MAaCTUJIBHUX MaTepianiB, po3poOKOI0 i MOMyIApH3aLielo albTepPHATHBHUX
MaJUB, PO3TIAA MPOOJIeM XiIMMOTOJIOTII € HeMOXIWBUM Oe3 cucreMHoro miaxomy. Kpim TeoperwdHoi
CKJIQIOBOT HAyKH XIMMOTOJIOTII, HEBII'€MHOIO € 1 TPHKJIaIHA CKJIQJOBa, 3aBIaHHIM SIKOI € 3a0e3MedeHHs
EHEepreTUYHOI Ta EKOJIOTIYHOI Oe3MeKH EeKOHOMIKM KpaiHW, palioHallbHE 3aCTOCYBaHHS TPaAWIidHUX i
AbTEPHATUBHHX ITAJINBO-MACTWIBHUX MaTepialiB MpH eKCIUTyaTalil Cy4acHOi 1 NMEepCIeKTHBHOI TEXHIKH.
ObroBopenHsi: Y cTaTTi aKIEHTYEThCS yBara Ha TOMY, III0 B OCTAaHHI POKH OJHI€I0 3 HAHBAXKIMBILNINX €
€KOJIOTIYHAa CYTHICTh XIMMOTOIIOTIi, sIKa MOJIATaE Y MaKCHUMAalbHO MOXUIMBIA MiHIMIi3aIllii HEraTHBHOTO
BIUIMBY TaJMBHO-MACTHJIBFHUX MaTepialliB 1 TEeXHIYHHX piAMH Ha exocuctemu. KpiM TOrO cCraroTh
aKTyaJlbHUMH TIPOIIECH pereHepallii, BiIHOBJICHHS SKOCTi, YTHJI3allii i PEIUKIIHTY MaIUBO-MAaCTHUIBHUAX
MatepianiB. Ha 3akiHueHHs maHoi poOOTH MOKa3aHo, 0 PYHIAMEHTAIBHICT HAYKH XIMMOTOJIIOTI] MOJISATaE B
TPOSIBI  CHCTEMHUX METOJIOJIOTIYHAX BJIACTUBOCTEH I dYac BUPIMIEHHS CYYaCHHX IHKEHEPHHX 3aaad
BIIOCKOHAQJICHHSI TEXHIKH 1 PO3BUTKY JDKEpEN €HEpril I ABUTYHIB TPAHCIIOPTHUX 3acO0iB.

MMaJTUBHO-MACTHIIGHI ~ MaTepialld; CHCTEeMHHM IMOXid, TEXHiKa;

Kurouosi eKCILTyaTarlis;

XIMMOTOJIOT'1ST; SIKICTb.

cjioBa:
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Boiiuenko C.B.

DeHOMEH0JI0TnYecKasi KOHIENMIUsI XUMMOTOJI0THH,

HanmonanbHbli aBUallMOHHBIA YHUBEPCUTET, I'. Kues, nmpocn. Komaposa 1, 03058, Ykpauna
E-mail: chemmotology@ukr.net

Lenbio naHHOW CTaTbU SBISIETCA PACCMOTPEHHME IeJied M 3a/lad HayKH XHUMMOToJorHH. B pabote
MIPEJCTABIEHO COBPEMEHHOE TPAaKTOBAaHHE HAYKH, €€ pOJib JJIS Pa3BUTHUA TEXHUKH M OOIIECTBA B ILIEJIOM.
MeToabl, KOTOpBIE HCIIONB30BAJIMCH MpPU MOATOTOBKE AAHHOM pabOTHl BKJIIOYAIOT CHCTEMHBIH aHau3,
CUCTEMOJIOTHIO, (OpPMaNTU3aIUI0, THIIOTETHYECKHE W aOCTPaKTHO-JIOTHYECKHE MeTonbl. Pe3yabTaTsi:
[TOKa3aHO, YTO C PA3BUTHEM aCCOPTHMEHTa COBPEMEHHBIX TOIUIMBO-CMa309YHBIX MaTepHajoB, pa3paboTKON 1
MOMyJIsIpU3aliieil anbTepHATUBHUX TOIUTUB, PAcCCMOTPEHHME MpOoOJIeM XHUMMOTOJOTHH HEBO3MOXXHO BHE
cUcTeMHoro mnoxoja. IloMumMo TeopeTHdeckol COCTaBIsAIOIIEH HAayKd XHUMMOTOJOTHH, HEOThEMIMMOMN
ABIISIETCSI W TIPUKJIAIHAS COCTABILAIONIAs, 3aJadyell KOTOpOH sBIseTCS oOecliedeHne JHEpreTHYecKOr u
JKOJIOTHYECKOW ©Oe30MacHOCTH JSKOHOMHKH CTpaHbl, palMoOHAJIbHOE MpPUMEHEHHE TpPaTUuIMOHHBIX U
aNbTEPHATUBHBIX TOIUIMBO-CMA304YHBIX MaTEpHUaioB MpPH SKCIUIyaTallud COBPEMEHHON M TNEpCNEeKTHBHOMN
TexHuKUd. OO0cy:KaeHHMe: B CTaThe AKLUEHTUPYETCS BHUMAaHHE HAa TOM, YTO B IOCIEAHHE TOAbl OJHOU U3
BAKHEUIINX SBISETCS HKOJOTMYECKash CYIIHOCTh XUMMOTOJOTMH, KOTOpas COCTOMT B MaKCHUMAaJIbHO
BO3MO)XKHOM MHHMMH3AallMM HETaTHBHOTO BIHMSIHMS TOIUIMBO-CMA30YHBIX MaTepHaloB M TEXHUYECKHUX
KUAKOCTE Ha 3KocucTeMbl. KpoMe TOro CTaHOBSTCS akTyalbHBIMH HPOLECCHl  pEreHepanuu,
BOCCTAaHOBJICHMSI KAa4eCTBa, YTWIM3aLUUMU U PELUKIMHIa TOILNIMBO-CMAa304HBIX MarepuaioB. B 3akimtoueHue
JaHHOW paboTHl TMOKa3aHO, YTO (YHAAMEHTAILHOCTh HAYKH XUMMOTOJIOTMH COCTOMT B TIPOSIBICHUU
CHUCTEMHBIX  METOJOJIOTHUYECKMX CBOWCTB TPU  pEIIEHHH COBPEMEHHBIX HMHXKEHEPHBIX  3a1ad
COBEPILIECHCTBOBAHUS TEXHUKHU U Pa3BUTUSI UCTOUYHUKOB SHEPTUU I JBUTATENICH TPAHCIOPTHBIX CPEICTB.
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