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1. Relevance of the Problem Addressed in the Dissertation 

With the development of technology and increasing urbanization, the impact 

on the environment and the quality of life in urban areas is growing. The 

infrastructure systems necessary for the operation of buildings often generate 

physical, chemical, and electromagnetic influences that can affect both the 

health of the inhabitants and the environment. The increase in building density 

and intensity leads to greater pressure on urbanized areas, while significantly 

reducing open spaces. The integrated transformers in buildings create extremely 

low-frequency electromagnetic fields, which, with prolonged exposure, can 

impact people's health and are considered potentially carcinogenic, especially 

for vulnerable groups such as children and the elderly. This leads to the need for 

regulations and technical solutions to minimize these risks. The proposed 

dissertation examines the impact of electromagnetic fields on health and the 

environment and offers an innovative system for monitoring and controlling 

building energy systems. The research will allow for timely assessment of the 

impacts and provide solutions for reducing potential risks. The goal is to ensure 

sustainable development of urbanized spaces while ensuring the safety and 

health of the inhabitants. In conclusion, the dissertation presents a balanced 

approach to integrating modern technologies into urban infrastructure, taking 

into account the importance of protecting health and improving the living 

environment. 



2. Overall Assessment and Opinion on the Structure and Content of the 

Dissertation 

The dissertation consists of five chapters, a list of abbreviations, a list of 

figures, a list of tables, contributions, scientific publications related to the 

dissertation, used literature, and the table of contents. The dissertation has a total 

of 174 pages, containing 92 figures and 8 tables. There are 5 appendices 

attached to the dissertation. Each chapter concludes with findings. 

The exploration of the problem is thoroughly developed in two chapters. The 

first chapter describes the development of the Bulgarian electrical power system 

and its integration into the European energy network. It analyzes the regulatory 

and technical requirements to ensure the stability and efficiency of the national 

energy system, as well as the impact of building energy systems on the 

environment as part of the country's energy system. The second chapter focuses 

on the negative effects of building energy systems on the environment and 

human health. Special attention is given to the electromagnetic fields generated 

by transformers and electrical transmission equipment in buildings and their 

impact on health. Scientific studies and regulatory standards aimed at 

minimizing the risks of exposure to low-frequency electromagnetic fields are 

discussed. 

Conclusions are made at the end, with the purpose of the dissertation clearly 

and informatively presented, and the research tasks formulated, which are 

successfully solved in the main chapters of the dissertation: 

The third chapter focuses on the simulation analysis of electromagnetic 

impacts in building energy systems. Using mathematical models and software 

simulations in specialized programs like MATLAB and NARDA EFC-400, the 

levels of magnetic induction and its distribution within buildings are evaluated. 

Various scenarios, including the load and placement of energy equipment, are 

examined to develop optimal strategies for minimizing the risks from 

electromagnetic impacts. 

The fourth chapter discusses risk assessment methods for prolonged exposure 

to magnetic fields. International standards for permissible radiation levels and an 

analysis of the possible health effects are presented. An exposure monitoring 

algorithm, which can be used for control in urbanized areas, is included. 

The fifth chapter focuses on creating a system for monitoring and controlling 

building energy systems. The architecture of this system, including hardware 

components such as Arduino Nano and Raspberry Pi, as well as software 

solutions, is described. The possibilities for integrating technologies to measure 

electromagnetic fields and automated mechanisms for signaling when 



permissible levels are exceeded are examined. An innovative approach for 

improving the safety and efficiency of building energy systems through 

intelligent technologies is presented. 

The methodology of the research is based on mathematical modeling, 

numerical simulations, and experimental measurements, focusing on the analysis 

of magnetic induction from building energy systems. Simulation tools such as 

MATLAB and NARDA were used, with results validated through real 

measurements. The simulations include 3D modeling of the magnetic field, and 

the experimental measurements confirmed the accuracy of the numerical results. 

The combined approach provides a detailed analysis of the spread of magnetic 

induction and optimization of the placement of energy components to reduce 

harmful impacts. The obtained results are applicable for designing safer energy 

systems in buildings. This methodology ensures reliability and accuracy, 

offering real engineering solutions to improve safety. 

Conclusion: The dissertation is very well-structured, contains all the 

necessary attributes, and meets the requirements for the awarding of the 

educational and scientific degree "Doctor." 

3. Assessment of the Contributions in the Dissertation and the 

Minimum National Requirements for Obtaining the Scientific Degree 

“Doctor” 

The summary of contributions presented in the abstract accurately reflects the 

work and the achieved results in the dissertation. These are related to the 

developed and tested risk management system when working under the 

influence of high electromagnetic fields. Nine contributions are formulated, 

which can be divided into scientific-applied and applied. I accept the 

contributions as achieved and believe they clearly reflect the final results of the 

research. 

The candidate Radoslav Simiov fully meets the national minimum 

requirements for the scientific degree "Doctor" in the field 5. "Technical 

Sciences," with a score of 50 points in group G, where the minimum required 

score is 30 points. His score is derived from 5 publications, of which one is solo, 

and four are co-authored, one of which is indexed in SCOPUS. All publications 

are directly related to the topic of the dissertation. 

 

 



4. Evaluation of the Abstract and Publications Related to the 

Dissertation 

The abstract meets the requirements and, together with the publications 

discussed above, fully reflects the results achieved and those presented in the 

dissertation. 

5. Opinions, Recommendations, and Comments on the Dissertation 

There are no remarks or recommendations on the dissertation. 

6. Conclusion and Evaluation of the Dissertation 

Based on the documents and materials provided to me, I highly evaluate the 

dissertation. The topic is relevant. There is sufficient volume, depth of research, 

and quality of presentation. The obtained results are significant enough. The 

dissertation has made sufficient publications, and the required contributions are 

present. The dissertation meets the criteria stated in the Higher Education Act 

and the Regulations for its implementation. 

This gives me grounds to give a positive evaluation of the presented 

dissertation and to propose to the scientific jury that Eng. Radoslav Ruskov 

Simiov be awarded the educational and scientific degree "Doctor" in the 

professional field 5.2. “Electrical Engineering, Electronics, and Automation.” 
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