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VY 30ipHUKY OpUBOAATBCS Te3u HaykoBux nomoBiged XIII MixHapogHoi HayKkoBoO-
MeToauyHoi KoH(epeHmii Ta 147 MixHapoAHOI HAayKOBO-METOAWYHOI KOH(pepeHuii
€poneiicekoi Acomiamii Hayk 3 6e3neku (EAS) «BE3IIEKA JIIOJVMHU V CYYACHUX
YMOBAX», 2 -3 rpyans 2021 p. B Tezax monoBinei 3 HapsIMKY KUTTEISITBHOCTI JIFOIMHH,
PO3TJISHYTI MHUTAaHHS TOB’S3aHI 3 LUBUILHOIO O€3MeKol0, 30€peKEHHSAM JKUTTS Ta 3J0POB’s
JTIOVHY, HEOE3MEKOI MIAMPUEMCTB, CITBCHKOTO TOCIOAAPCTBA, TPAHCIOPTY Ta OTOYYIOYOTO
cepenoBuIna. Po3risiHyTI CydacHI TEXHOJIOTIi IMOB’S3aHi 13 3aXMCTOM MPHPOJIU Ta JIFOJAWHHU, a
TakoXX poil 1HPOPMAIIMHMX Ta EKCIEePTHUX CHUCTEM Yy BHpINIEHHI THUTaHb Oe3NeKH
KUTTEOIsUIbHOCTI. HaykoBi 10moBijl, 110 HaBEACHO y 30ipHUKY, MOXKYTh OYTH KOPUCHUMH AJIs
HAYKOBIIIB, BUKJIQJa4uiB BUIIUX HABYAIHLHUX 3aKJIa/IiB OCBITH, aCIlipaHTIB, CTYJCHTIB Ta CIIyXadiB
KypCIB MiIBUILIEHHS KBaJi(ikarii.

The book presented scientific theses of the XIII International Scientific and
Methodological Conference and 147 International Scientific Conference of the European
Association of Security (EAS) «<HUMAN SAFETY IN MODERN CONDITIONSy», December
2-3, 2021. In the abstracts of reports on the direction of human life, the issues related to civil
safety, preservation of human life and health, danger to enterprises, agriculture, transport and the
environment. The considered modern technologies are connected with the protection of nature
and man, as well as the role of information and expert systems in solving life safety issues.
Scientific reports that are in the collection can be useful for scientists, teachers of higher
educational institutions, graduate students, and training courses.
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AHoTanig. Y JOCHIDKEHHI TNPOMOHYIOThCS Ta 3aCTOCOBYIOTBHCA IMIAXOMU IO BpPaxXyBaHHS MAaCOBUX
TOOMHHUAX BUKUAIB MapiB MOTOPHOTO MAaNMBa Ta TEIUIOBOI €HEpPTii MpH KPHUTEpialbHOMY OLIHIOBAHHI PiBHA
€KOJIOTIYHO1 Oe3MeKH MPOLecy eKCIUTyaTallil eHeproyCcTaHOBOK 3 opirHeBUM [IB3.
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Annotation. The study proposes and applies approaches to take into account the mass hourly emissions
of motor fuel vapor and heat energy in the criteria-based assessment of the ecological level of exploitation
process of power plants with reciprocating internal combustion engine.

Keywords: fuel vapor emission, heat energy polution, criteria-based assessment, reciprocating internal
combustion engine, vehicle, ecological safety, environment protection technologies.

The mathematical apparatus of the complex fuel-ecological criterion K¢ of Prof. Parsa-
danov is described in [1]. In its structure there is the value of the total reduced mass hourly
emission of the considered pollutants (in kg/h) X(A(k)-G(k)), which is the sum of the products
of the mass hourly emission of the k™ legislative normalized pollutant G(k) in the EG flow
and the ponderability coefficient A(k) of the pollutant. To solve the problem of taking into
account the emission of motor fuel vapors in the study, it is proposed to supplement the for-
mula for determining X(A(k)-G(k)) by the component A(RB)-G(RB), and to take into account
thermal energy — by the component A(Q)-G(Q). The distribution of the values of fuel vapor
emissions caused by phenomena of large and small reservoir (vehicle fuel tank) breathing —
G(SB) and G(IB) — on field of operating regimes of the 2Ch10.5/12 autotractor diesel engine
is shown in Fig. 1. The ponderability of thermal pollution of components of environment as
the ES factor in the exploitation process of PP with RICE in this study is proposed to quantify
by formula (1).

A(Q) = Asuel - ke = Asuel - Erice / Ew, ()
where Afel = 38.4 — ponderability coefficient of the fuel component of the Ky criterion; kg —
energy coefficient; Egrce and Ew — total amount of energy produced by RICE and
anthropogenic PP in the world energy balance (WEB), MJ.



The value of the energy coefficient ke = 0.75 was used in this study, then the value of
the dimensionless coefficient A(Q) = 28.8. The value of the mass hourly emission of motor
fuel Gyl as the indicator of thermal pollution of environment in this study is proposed to be
determined by formula (2), in which n is the effective efficiency coefficient of the engine.

G(Q) = Greel * (1 —1e), kg/h. 2)

The distribution of the values of G(Q) on the field of exploitation regimes of the auto-
tractor diesel engine 2Ch10.5/12 at ke = 0.75 is illustrated in Fig. 2,a. Graphs of the dependen-
ce of the values of the K¢ criterion and the effect dK¢. on the value of the coefficient kg in Fig.

2,b and are described by the method of least squares by formulas (4) and (5) (R’=1,0).
Kfe =1,931-10% -kg —5,168-10% -k2 +5,143-10% - k£ —2,433-10% -k +6,250-10,, %o, (4)

Ko =3,051-10% - kg —8,203-10* - k2 +8,201-10% -k —3,893-10% - kg +3,015-1070,% (5)
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Figure 1 — Distribution of the values of G(SB) (a) and G(IB) (b)

on field of operating regimes of the 2Ch10.5/12 autotractor diesel engine
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Figure 2 — distribution of the values of G(Q) on the field of exploitation regimes

of the 2Ch10.5/12 autotractor diesel engine at ke = 0.75 (a) and graphs of the dependence

of the values of the K criterion and the effect 6Ky on the value of the coefficient ke (b)
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