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O.M. Kondratenko, V.A. Krasnov 

 

ENGINEERING OF THE MOBILE DISASSEMBLY TEST BENCH 

FOR EXPERIMENTAL DETERMINATION OF THE 

ECOLOGICAL SAFETY LEVEL INDICATORS OF 

EXPLOITATION OF RECIPROCATING ICE OF FIREFIGHTING 

AND EMERGENCY-RESCUE VEHICLES 
 

Relevance of the study. This area of research is fully characterized by the 

following 8 main points of justification of relevance [1]. Compliance with the 

Order of the State Emergency Service of Ukraine № 618 dated 09/20/2013 «On 

approval of the Regulations on the organization of environmental support of the 

State Emergency Service of Ukraine» [2], the Decree of the President of Ukraine 

№ 722/2019 dated 09/30/2019 «On the Sustainable Development Goals of Ukraine 

for the period until 2030» [3], the Resolution of the Cabinet of Ministers of 

Ukraine № 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], the Specialty Passport of 21.06.01 «Ecological Safety», approved 

by Resolution of the Presidium of the Higher Attestation Commission of Ukraine 

№ 33-07/7 dated 04.07.2001 [5], the Law of Ukraine № 3769-IX dated 04.06.2024 

«On Amendments to Some Laws of Ukraine Regarding the Mandatory Use of 

Liquid Biofuels (Biocomponents) in the Transport Sector» [6], the 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 [7], the Topics of Scientific 

Research and Scientific and Technical (Experimental) Developments for 2025-

2029, approved by Order of the Ministry of Internal Affairs of Ukraine № 326 

dated 21.05.2024 [8], the Civil Protection Code of Ukraine in its current version 

dated 12.09.2025, Article 108 [9]. 

Purpose of the study. To enhance the ecological safety (ES) indicators of the 

exploitation process of power plants (PP) with reciprocating internal combustion 

engines (RICE) – particularly in firefighting and emergency-rescue vehicles 

(FERV) operated by the State Emergency Service (SES) of Ukraine and other 

security and defense sector institutions – through the development of a mobile 

disassemblable test bench (MDTB). This test bench will facilitate experimental 

investigation of the technical, economic, and ecological characteristics of such PP 

with RICE, including FERV units, as well as the performance of executive devices 

of environment protection technologies (ETP), both during armed conflict and 

throughout the post-war reconstruction of national infrastructure and economy.  
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Object of the study. A set of technical, economic, and ES factors associated 

with the exploitation of PP with RICE – including FERV operated by divisions 

and institutions of the SES of Ukraine – under both routine conditions and in 

remote or conflict-affected areas, alongside performance and efficiency indicators 

of executive devices of ETP, serve as key elements for the complex criteria-based 

assessment of ES levels and for the validation of corresponding mathematical 

models.  

Subject of the study. Design, metrological, and performance parameters of 

the MDTB is engineered for the experimental determination of key physical 

quantities related to the object of study. Its design includes modular components 

for rapid deployment and transportability.  

Metrological parameters ensure compliance with national and international 

standards for measurement accuracy and reproducibility. Performance characteris-

tics encompass the capability to simulate real-world operational modes of PP with 

RICE, including those in FERV configurations, enabling precise evaluation of 

technical, economic, and ecological safety indicators. The developed mobile 

disassembly test bench and measuring equipment for it is given on the Fig. 1. 

Design and manufacturing process of the developed mobile disassembly test bench 

is given on the Fig. 2. Results of participation in exhibition events is given on the 

Fig. 3. 

 

   

Figure 1. – The developed mobile disassembly test bench and measuring 

equipment for it [1] 

 

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 № 0124U000374). The results of the 



125 

study have found the following practical implementation: a) in the production and 

economic activities of LLC «TELECOM COMPLEX» (certificate of use dated 

10.03.2025); b) in the educational process of the Department of Environmental 

Protection Technologies of the Educational and Scientific Institute of Management 

and Population Safety of the NUCP of Ukraine of SES of Ukraine (certificate of 

use dated 26.06.2025);  

 

  

Figure 2. – Design and manufacturing process of the developed mobile 

disassembly test bench  

 

  

Figure 3. – Results of participation in exhibition events 
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c) in the official activities of the Interregional Rapid Response Center of the State 

Emergency Service of Ukraine (certificate of use dated 19.05.2025); d) in the 

general activities of the Municipal Enterprise of the executive body of the Kyiv 

City Council (Kyiv City State Administration) for the protection, maintenance and 

exploitation of the lands of the water fund of the city of Kyiv «PLESO» 

(certificate of use dated 26.05.2025). 
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