¢ uniTwin

United Nations - University Twinning
Educational, Scientificand - and Networking
Cultural Organization . Programme

Trans

EROJIONIYHO OPIEHTOBAHA BHILA

OCGBITA. METOA0NONIA TA
NMPARTHRA - 2025

~ Germany
Degree Program

pa I"t U‘J sectors

I'u'IRL.l alrun He
TU Upc iatei EE & r:iet er ands

PolesSU unl’ﬂEFSltleS CLIMAN

Italy mltlgatlen 1ndu5tr1a1
development ter tourism,_

'- .Sensulting adaptation lmpllementatmn

Climate Management

authorities

RFE?VE”UD” o Cl]_mateMaster Degree

s1scientific f’e_-:re_?l Latviga
I{hHA lm:alHTWBerlln . .
w KA Managemen th changemﬂﬁﬁﬁm

Belarus project

ylkrlarllﬂe | BNU transpert glehal

veleping

30ipKa matepianiB BceyKnaiHChKOoI

KoHMiepeHull 3 npoonem BULLLOI OCBITU

Kapkis
2023



MinicrepcrBo OCBiTH i HayKu YKpaiHu
(Ykpaina)
OaAecbkuil A€p>KaBHUN €KOAOTIYHUM YHIBEPCHUTET
(Ykpaina)
Hartionaasumii yaisepcureT «lloaTaBchka moaiTexnika imeni FOpia
Konapatroxa»

(Ykpaina)
HartionaapHmi yHiBepCcHTET «ABBIBCBKA IOAITEXHIKA»
(Ykpaina)
HarrionaapHII TPAHCIIOPTHHUM YHIBEPCUTET
(Ykpaina)
XapKiBCBKUIT HAITIOHAABHUM aBTOMOOIABHO-AOPOXKHIN YHIBEPCHUTET

(Ykpaina)

3BIPKA MATEPIAAIB

Bceykpaincbeka koH(epeHIia
3 IIPOOAEM BHIIIOi OCBITH

«EKOAOI'TUYHO OPIEHTOBAHA
BUIIIA OCBITA.
METOAOAOITA TA ITPAKTHKA - 2025»

29 »xoBTHA 2025 poky
(IToceiauenna YkpIHTEI Ne 797 Bia 09 rpyana 2024 poxky)

Xapkis, XHAAY, 2025



OPTAHI3ALIIMHUIM KOMITET

Bikrop BOI'OMOJIOB, npodecop, A.T.H., PeKTOP XapKiBCHKOTO
HAI[IOHAJIBHOTO aBTOMOGLIBHO- -ZTOPOKHBOTO ymBepcuTeTy, YkpaiHa

Cepriii BYTAEBCHKUMH, npogecop, A.T.H., JI€KaH JOPOXKHBO-
OyA1BETbHOTO q)aKyJIbTeTy XapKlBCbKOI‘O HAIIOHAJILHOTO
aBTOMOOLIHHO-/IOPOKHBOTO YHIBEPCUTETY, YKpaiHa

Haraxia BHYKOBA, mnpodecop, A.T.H., 3aBigyBau Kadenpu
eKoJI0T1l XapKiBChKOTO HaHIOHaJ'IbHOI‘O ABTOMOBLIbHO- -ZIOPOKHBOTO
YHIBEPCUTETY, YKpaiHa

BianioBiaaabHMIT cekpeTap KOH(EePEHITii:

Haraaia ITPOKOITEHKO, aonenr, k.0.H., AOLIEHT Ka(peApH EKOAOTI]
XapKIBCHKOTO  HAIIOHAABHOTO aBTOMO61AbHO -~AOPOKHBOIO  VHIBEPCHTETY,
Vkpaina

Bceykpaincpka koHepeHIia 3 mpobdaem Bumnoi ocBitn «Exoaoriuao
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METHOD FOR CONSIDERATION OF THERMAL ENERGY
EMISSIONS DURING CRITERIA-BASED ASSESSMENT OF THE
ECOLOGICAL SAFETY LEVEL OF EXPLOITATION OF
RECIPROCATING ICE OF FIRE-FIGHTING AND EMERGENCY -
RESCUE EQUIPMENT INTO CONDITIONS OF ARMED
AGGRESSION IN EDECATIONAL PROCESS

Kondratenko O.M., DSc(Engineering), Professor, Head of the Department of
Environmental Protection Technologies of the Scientifac and Educational Institute of
Management and Population Safety,

Miroshnychenko D.Yu., Private of the Civil Defense Service, Cadet of 3™ year of
Scientific and Educational Program «Fire Safety» of Specialty 261 «Fire Safety»
National University of Civil Protection of Ukraine of SES of Ukraine

This area of research is fully characterized by the following 5 main points of
justification of relevance [1]: 1) in accordance with the Order of the SES of Ukraine
Ne 618 dated 20/09/2013 «On Approval of the Regulations on the Organization of
Ecological Support of the State Emergency Service of Ukraine» [2]; 2) in accordance
with the Decree of the President of Ukraine Ne 722/2019 dated 30/09/2019 «On the
Sustainable Development Goals of Ukraine for the period up to 2030» [3]; 3) in

Bceykpaincvka konghepenyis 3 npobnem suwoi oceimu « Exonociuno opicnmosana uwa oceima.
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accordance with the Resolution of the Cabinet of Ministers of Ukraine Ne 476 dated
04/30/2024 «On approval of the list of priority thematic areas of scientific research
and scientific and technical developments for the period until December 31 of the
year following the termination or abolition of martial law in Ukraine» [4]; 4) in
accordance with the Specialty Passport 21.06.01 «Ecological Safety», approved by
the Resolution of the Presidium of the Higher Attestation Commission of Ukraine Ne
33-07/7 dated 04.07.2001 [5]; 5) in accordance with the Law of Ukraine No. 3769-
IX of 04.06.2024 «On Amendments to Certain Laws of Ukraine Regarding the
Mandatory Use of Liquid Biofuels (Biocomponents) in the Transport Sector» [6].

Purpose of the study. Improving the methodology for accounting for the
parameters of thermal energy emissions into the environment as a pollutant in the
criteria-based comprehensive assessment of the level of environmental safety (ES) of
operation of power plants (PP) with diesel reciprocationg internal combustion
engines (RICE), especially taking into account the realities of the functioning of
divisions and institutions of the State Emergency Service of Ukraine and their units
of fire and emergency rescue vehicles (FERV) in the conditions of armed aggression
and in the future post-war restoration of critical infrastructure facilities and the
economy of our country [1].

Problem of the study. The imperfection of existing methods of criteria-based
assessment of the level of ES in the operation of PP with RICE, especially taking into
account the realities of the functioning of institutions and divisions of the SES of
Ukraine and their formations of the FERV in the context of armed aggression and in
the prospect of post-war restoration of the critical infrastructure and economy of our
country [1].

Idea of the study. To improve the methodology for determining the values of
the Kre criterion by expanding the ES factors taken into account by its mathematical
apparatus, in particular, thermal energy emissions into the environment [1].

Methods of the study. Analysis of specialized scientific and technical,
reference, patent and regulatory literature, analysis of the results of engine bench tests
using standardized steady test cycles, provisions of the scientific discipline «Theory
of Internal Combustion Engines», improved mathematical apparatus of the complex
fuel-ecological criterion of prof. Parsadanov, the least squares method [1].

Main task of the study. Determination of quantitative and qualitative aspects of
the impact of accounting for thermal energy emissions into the environment during a
comprehensive criteria-based assessment of the level of ES of the operation of such
PP, in particular, FERV units, using the ESC steady standardized test cycle (in
accordance with UNECE Regulation Ne 49 [7]) based on an improved mathematical
apparatus of a complex fuel-ecological criterion [1].

Object of the study. ES of the process of operation of PP with RICE, in
particular FERV units, taking into account the negative technogenic impact of
thermal energy on environmental components [1].

Subject of the study. Contribution to the numerical values of the research
object's indicators for thermal energy emissions into the environment [1].

Bceykpaincvka konghepenyis 3 npobnem suwoi oceimu « Exonociuno opicnmosana uwa oceima.
Memooonoeis ma npaxmuxa — 2025»
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The study was carried out on the example of a D21A1 autotrucktor diesel engine
(2Ch10.5/12 according to ISO 3046-1:2002 «Reciprocating internal combustion
engines. General technical conditions»).

This research was conducted within the framework of the scientific project
«Development of a Methodology for Complex Assessment of the Environmental
Impact of the Operation and Use of Special Equipment under Conditions of Military
Aggression» (State Registration No. 0124U000374).
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Figure 1 — Distribution of values of a quantity Gq in the field of operating regimes
of the auto-tractor diesel engine 2Ch10,5/12 at ke = 0,75 [1]
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Figure 2 — Distribution of values of a quantity Gq in the ESC standardized steady test
cycle regimes for autotractor diesel 2Ch10,5/12 at ke = 0,75 [1]
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OLIHKA EKOJIOTTYHOI'O CTAHY NOBEPXHEBUX BOJJOUM
MOJTABCBKOI OBJIACTI

Kypascvkuii B, 3006ysau mpemwvoco piens euwjoi oceimu
XapxiecoKuti HAYIOHANbHUL A8MOMODILILHO-00PONCHIU YHIBEepCUmem
M. Xapkie, Ykpaina

locriomapcbka  MisIBHICTH, 1[0 AKTHBHO  3MIIACHIOETHCS HA  TEPUTOPIl
[TontaBchbkoi 007ACTi, TOCHIIOE AHTPOTIOTEHHE HABAHTAKEHHS HA TMPUPOJIHE
CEepeIOBHINE, 30KpeMa Ha IOBEPXHEBI BOJOWMH, IO OOYMOBIIOE HEOOXITHICTH
3aCTOCYBaHHS KOMIUIEKCHOTO MIiAXOAY JO aHali3y TEeHACHIIA 3MIH SKICHUX
XapaKTEPUCTUK TOBEPXHEBUX BOJI.

Oco6nuBoi yBaru motpedye JOCTIKEHHS MPOIIECiB HAXOKEHHS Ta PO3IMOALTY
OloreHHUX EeNEeMEHTIB y BOJaxX MICIIEBOTO CTOKYy, Hacammepe] CIOJIyK a3oTy U
dbochopy. Ili KOMHOHEHTH € XIMIYHHUMHU KaTaji3aTOpaMH aHTPOIOTCHHOIO
eBTpO(DYBaHHS MOBEPXHEBHX BOJ, SIKE HMHI Habylo rinobansHOro Macmraby. Horo
CYTHICTb MOJISITA€ Y CTPIMKOMY 3pOCTaHH1 0ioMacu BOAOPOCTEH, (PITOIUIAHKTOHY Ta
BHIIOT BOJSHOT POCIMHHOCTI BHACHIJOK 1HTEHCHBHOTO HAIXOJKCHHS OlOT€HHUX
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