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Introduction, relevance of the study. This area of research is fully characterized 

by the following 8 main points of justification of relevance [1] compliance with: 1) Order 

of the State Emergency Service of Ukraine № 618 dated 20.09.2013 «On approval of the 

Regulations on the organization of environmental support of the State Emergency Service 

of Ukraine» (https://zakon.rada.gov.ua/rada/show/v0618388-13#Text); 2) Decree of the 

President of Ukraine № 722/2019 dated 30.09.2019 «On the Sustainable Development 

Goals of Ukraine for the period until 2030» 

(https://zakon.rada.gov.ua/laws/show/722/2019#Text); 3) Resolution of the Cabinet of 

Ministers of Ukraine № 476 dated 30.04.2024 «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 year of termination or abolition of martial law in 

Ukraine» (https://zakon.rada.gov.ua/laws/show/476-2024-%D0%BF#Text); 4) Specialty 

Passport 21.06.01 «Ecological Safety», approved by the Resolution of the Presidium of 

the Higher Attestation Commission of Ukraine № 33-07/7 dated 04.07.2001 

(https://zakon.rada.gov.ua/rada/show/va7_7330-01#Text); 5) Law of Ukraine № 3769-IX 

dated 04.06.2024 «On Amendments to Certain Laws of Ukraine Regarding the Mandatory 

Use of Liquid Biofuels (Biocomponents) in the Transport Sector» 

(https://zakon.rada.gov.ua/laws/show/3769-20#Text); 6) Standard of higher education in 

specialty 183 «Environmental protection technologies» of the third (educational and 

scientific) level in the field of knowledge 18 «Production and technologies», approved by 

Order of the Ministry of Education and Science of Ukraine № 1427 dated 23.12.2021 

(https://mon.gov.ua/static-objects/mon/sites/1/vishcha-

osvita/zatverdzeni%20standarty/2021/12/24/183-Tekhn.zakh.navk.seredovyshcha-

dokt.filos.pdf); 7) Topics of scientific research and scientific and technical (experimental) 

developments for 2025-2029, approved by Order of the Ministry of Internal Affairs of 

mailto:kondratenkoom2016@gmail.com
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Ukraine № 326 dated 21.05.2024 (https://mvs.gov.ua/normativno-pravovi-akti/nakaz-

mvs-vid-21052024-326-pro-zatverdzennia-tematiki-naukovix-doslidzen-i-naukovo-

texnicnix-eksperimentalnix-rozrobok-na-2025-2029-roki); 8) Civil Defense Code of 

Ukraine, Article 108 «Oath of the Civil Defense Service» 

(https://zakon.rada.gov.ua/laws/show/5403-17#Text). 

Purpose of the study. Improving the methodology for taking into account the 

parameters of thermal energy emissions into the environment as a pollutant in the criteria-

based complex assessment of the level of ecological safety (ES) of the operation of power 

plants (PP) with diesel reciprocating internal combustion engines (RICE), especially 

taking into account the realities of the functioning of units and divisions of the State 

Emergency Service (SES) of Ukraine and their units of fire-fighting and emergency-

rescue vehicles (FERV) in conditions of armed aggression and in the future post-war 

restoration of critical infrastructure and economy facilities of our country [1].  

Object of the study. ES level 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 indicators of the 

object of the study of thermal energy emissions into the environment [1]. 

Materials and methods of the study. Analysis of specialized scientific and 

technical, reference, patent and regulatory literature, analysis of the results of bench tests 

of RICE using standardized steady test cycles, provisions of the scientific discipline 

«Theory of RICE», improved mathematical apparatus of the complex fuel-ecological 

criterion of Prof. Parsadanov, least squares method [1]. Determination of quantitative and 

qualitative aspects of the impact of taking into account thermal energy emissions into the 

environment during a complex criteria-based assessment of the ES level of operation of 

such PP, in particular FERV units, using the ESC steady standardized test cycle (in 

accordance with UNECE Regulations № 49 [7]) based on the improved mathematical 

apparatus of the complex fuel-ecological criterion [1]. 

The study was conducted using the example of a D21A1 autotracktor diesel engine 

(2Ch10.5/12 according to ISO 3046-1:2002 «Reciprocating internal combustion engines. 

General technical conditions»). 

This study was conducted as part of the implementation of the research project 

«Development of a methodology for complex assessment of the impact of the exploitation 

and use of special equipment on the environment in conditions of military aggression» 

(Rtate registration № 0124U000374). 
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The results of the study are illustrated in Figures 1 and 2 [1]. Figure 1 shows the 

distribution of GQ values in the field of operating regimes of the 2Ch10.5/12 autotracktor 

diesel engine at kE = 0.75. Figure 2 contains the distribution of GQ values in the regimes 

of the ESC standardized steady test cycle for the 2Ch10.5/12 autotracktor diesel engine at 

kE = 0.75. 

 
Figure 1 – Distribution of GQ values in the field of operating regimes  

of the 2Ch10.5/12 autotracktor diesel engine at kE = 0.75 [1] 

 
Figure 2 – Distribution of GQ values in the regimes of the ESC standardized steady test 

cycle for the 2Ch10.5/12 autotracktor diesel engine at kE = 0.75 [1] 
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