












Pocu
Rectangle



                                 

REPORT 

regarding competition for academic position “Associate Professor” in scientific 

area 5. Technical sciences, 5.4. Power Engineering, specialty “Energy conversion 

technologies and systems” 

Report prepared by:  Professor PhD Eng. Georgi Ivanov Valchev  

REPORT BASIS: The candidate for the competition for academic position “Associate Pro-

fessor” announced in S.G. 100/24.11.2020 and on the website of TU-Sofia on 24.11.2020 for the 

needs of “Thermal and Nuclear Power Engineering” Department at the Faculty of Power Engineering 

and power machines is teaching in the abovementioned Department. With Order No. ОЖ-5.4-

01/20.01.2021 by Professor PhD Eng. Ivan Kralov – Rector of TU-Sofia, based on the Law and the 

Internal Rulebook of the University, report from the Dean of the Faculty and Protocol No. 

№1/19.01.2021 in scientific area 5.4. Power Engineering, specialty “Energy conversion technologies 

and systems” a scientific jury is selected. At the first meeting of the jury on 02.02.2021 I was chosen 

as a peer reviewer. The procedure of the competition is in full compliance with the Law and the 

internal Rulebook of the Technical University – Sofia. 

1. Brief biographical information 

        Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov is born on 24.05.1978. He has a 

high-school degree from “Aleksandar Popov” professional high-school in Sandanski in 1997. From 

1999 to 2003 is a student in TU-Sofia graduating with a bachelor degree in “Thermal and Nuclear 

Power Engineering”. In 2003 to 2005 receives his master degree in the same course. He is a doctorate-

holder since 2012 on “Investigation of the processes in furnaces during solid fuels with different 

characteristics combustion” in scientific area 5.4. Power Engineering, specialty “Energy conversion 

technologies and systems”. From 11.09.2013 until now after a competition he is appointed as a Senior 

Assistant Professor in the “Thermal and Nuclear Power Engineering” Department. 

2. General description of the presented documents. Minimal requirements for the posi-

tion “Associate Professor” 

  The candidate for the academic position “Associate Professor” has presented all of the re-

quired documents according the Rulebook of TU-Sofia. The documentation is as specified (on paper 

and on electronic carrier) and presented as Volume I with Appendixes 1 to 10 and Volume II with 4 

copies.    

  The candidate participates in the contest with 30 scientific papers, published after receiving 

his doctoral degree and not included in his monography. One of the papers is published in a scientific 

journal with Impact Factor (IF = 0,415 data from 18.01.2021), 1 paper published in referenced and 

indexed renowned scientific data base and 28 papers published in peer reviewed scientific journals. 

Abstract of a dissertation is presented as well as 6 scientific publications (1.1, 1.2, 1.3, 1.4, 1.5 and 

1.6) for two of which he is the sole author (III.6 and III.25), for five he is the lead author (III.2, III.3, 

III.7, III.14 and III.18) and for 13 of them he is listed as second in the authors list (II.8, III.11, III.12, 

III.16, III.20, III.21, III.22, III.24, III.26, III.27, III.28, III.29 and III.30), for 7 papers – third in the 

authors list and for 3 papers – fourth. 

 Since no author separation protocol is presented, the reviewer considers equal partnership of 

all authors. The candidate is author of the monography “Efficiency and ecological indicators during 

operation of boiler type P-62 firing low calorific lignite from Maritsa East coal basin”, 2020, ISBN 

978-619-91543-2-8 consisting of 178 pages. The topic is relevant and concerning energy equipment 

research which needs a constant improvements. The legislature regarding environmental protection 
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force requirements for pollutants reductions and applying of energy efficiency technologies during 

combustion processes. The monography is structured in seven chapters concerning issues with com-

bustion technologies, burner systems, numerical combustion models, coal preparation systems, model 

investigation and efficiency assessment. A technical and economic assessment of the equipment op-

eration as well as a pollutants reduction is performed. This work shows and continues the long-stand-

ing of the researchers from “Thermal and Nuclear Power Engineering” Department and can be used 

by a wide range of power engineers, designers and student teachers. The monography consists of 10 

scientific papers (II.1, II.2, II.3, II.4, II.5, II.6, II.7, II.8, II.9 and II.10). 

  Also presented are: Diplomas for bachelor and master degree in “Thermal and Nuclear Power 

Engineering”; Diploma No. ТУС-ЕМФ81-НС1-006/16.07.2012 for scientific degree “Doctor” in 5.4. 

Power Engineering, scientific area “Energy conversion technologies and systems” and a Diploma for 

academic position “Senior Assistant Professor” No. ТУС-ЕМФ81-AD1-003/11.09.2013. in the same 

scientific area. 

 From the presented documents, the doctoral thesis abstract and the scientific papers for scien-

tific degree “Doctor” are not undergoing peer review. The monography is peer reviewed and printed. 

Based on this the reviewer is taking all of the presented documentation into consideration during 

assessment of the candidate. 

        The candidate Assistant Professor PhD Eng. Borislav Mitkov Ignatov satisfies the minimal re-

quirements for the position of “Assistant Professor” as required by the Law and the internal Rulebook 

of the TU-Sofia in scientific area 5. Technical sciences, Professional area 5.4. Power Engineering, 

scientific area “Energy conversion technologies and systems”. The minimal requirement of 430 

points and the candidate has 942,33 points distributed by groups as follows: A – 50 pts. (required 50 

pts.); В (В3) – 100 pts. (required 100 pts.). The sum of group G (from 5 to 11 – G7 and G8) is 250,33 

pts. (required 200 pts.). The sum of group D (from 12 to 15 – D12, D13 and D14) is 102 pts. (required 

50 pts.). The sum of group V (29 to 33) is 360 (required 30). 

            3. Literature coverage of the scientific papers 

 The scientific papers are presented to the specialists working in the professional area. It is 

shown by the references: 2 of the in referred and indexed renowned scientific data base; 22 papers 

published in monographies and peer reviewed scientific paper volumes; 7 papers published in peer 

reviewed journals and 1 in a teaching book. 

 Two certificates for Utility model regarding the reconstruction of the combustion system for 

lignite firing guaranteeing emission levels below 200 mg/Nm3 for two types of boilers are presented: 

UM No. 1963/02.10.2014 and UM No. 2643/06.07.2017, published in Vol. 6/30.06.2017, page 71 of 

the official bulletin of the Patent Office of the Republic of Bulgaria. The presented in the utility 

models modifications of the combustion systems are integrated and in successful operation in TPP 

“Maritsa East 2”. 

 The scientific and applied research of Assistant Professor PhD Eng. Borislav Mitkov Ignatov 

are classified according to the topics in the following areas: 

3.1. Coal preparation systems operation investigation 

*The impact of the characteristics of the CPS and mill throughput over the processes in the 

power steam generators is investigated. It is proven that it is possible to directly influence the com-

bustion process in the furnace which results in less slag formation (III.1, III.3). 

*An adapted to the CPS for boilers type P-62 heat balance algorithm is presented. It is used 

to assess the total CPS throughput, pulverized coal distribution by burners, the leakages, combustion 

mix flow velocities in the furnace an others (III.21). 

*A numerical simulation model of the operation of CPS for boilers type PK38-4 is generated 

in CFD simulation environment. (III.10). 
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3.2. Coal-fired boilers combustion processes investigation 

*A mathematical approach for representing the physical and chemical processes during pul-

verized lignite combustion with high accuracy is proposed (III.20). This approach is used for mathe-

matic modeling of the process in the furnace. The subjects of the investigation are boilers type P-62 

(Boiler No. 11 and No. 12 at TPP “Maritsa East 2”) operating with design burner systems (III.1, III.4 

and III.6)’ boilers type P-62 (Boiler No. 10 at TPP “Maritsa East 2”) operating with the refurbished 

burner systems (III.2, III.3 and III.5); boiler type 1B-139-362 (Boiler No. 4 at TPP “Ruse East”) 

(III.7, III.8 and III.17). 

*The processes in furnaces for boilers type P-62 with design burner systems are studied (III.1, 

III.4 and III.6). A design modification for the hopper system is proposed through which a new distri-

bution of the combustion air is achieved. An assessment of the heat distribution in the boiler walls 

and the exiting heats is done. This leads to an opportunity for evaluating the possibility for slag pro-

cess reduction in the hopper which is one of the main concerns during operation of this type of boilers.  

*The influence of the organized combustion air feed over the processes in the furnace of a 

lignite-fired steam generator is assessed based on the redistribution of the combustion air without 

modifications to the burner systems (III.6). 

*Model investigations for the processes in the furnaces for boilers type P-62 is performed 

based on the proposed modifications (III.2, III.3 and III.5). The subject of the investigation is the 

third refurbishment of boiler type 1B-139-365 (Boiler No. 4 operating at TPP “Ruse East”). It is 

designed for operation with high calorific coals with liquid slagging. A model of the furnace is gen-

erated and investigations are performed in order to identify the necessary primary measures for nitro-

gen oxides reduction (III.7, III.8 and III.17). 

3.3. Simulation model investigations of the technical processes in power units firing or-

ganic fuels 

*The simulation model investigations are performed by the means of two software products: 

ANSYS CFX for modeling the design modifications of the power boilers furnaces (III.4, III.5 and 

III.19); GateCycle for modeling of power units - boiler, turbine and auxiliaries (III.16, III.26, III.27 

and III.30). 

*The impact of organized combustion air flow over the slagging on the furnace wall for boilers 

type P-62 is examined. In (III.4) the assessment is done for boiler No. 12 (operating at TPP “Maritsa 

East 2”) operating with the design burners, where as in (III.5) the assessment is carried for boiler No. 

10 (operating at TPP “Maritsa East 2”) operating the modified burners. 

  *Model investigations for a complete power unit are performed (III.16, III.26, III.27 and 

III.30) and in (III.16) it is shown the preparation and verification of the model of the unit itself oper-

ating in TPP “AES Galabovo” using the software product General Electric – GateCycle. The criteria 

for evaluating the precision of the results are defined. A comparative analysis for some of the key 

technologic parameters between design and model values is carried out. 

*It is proposed to include a gas turbine to the existing equipment of the power unit. This 

modification won’t lead to significant design changes and the unit will be able to work as an inde-

pendent energy source. The flue gas from the gas turbine to be fed to the furnace of the boiler which 

will result in increased efficiency of the unit operation. Furthermore the coal feed will be decreased 

leading to a decrease in the outlet greenhouse gases emissions, dust emissions as well as energy for 

own consumption (III.26, III.27 and III.30). 

3.4. Investigations regarding processes for industrial boilers 

*Industrial installations operating in the pulp sector are investigated: boiler type CRB (III.11 

and III.12) and LRF furnace (III.14). 
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*The combustion process of CRB boiler operating at “Svilocell” EAD is studied and opti-

mized. This boiler is part of the main equipment and its optimal operation increases the energy effi-

ciency of the installation (III.11 and III.12). 

*Heat and mass balance of the LRF furnace is performed (III.14) and it is used for analyzing 

the operation and suggesting means for optimization. Burner system modification is proposed.  

3.5 Efficiency of different energy systems examinations 

*Based on the requirements of BNS EN 12 952-15 Water-tube boilers and auxiliary installa-

tions. Part 15: Acceptance tests, the efficiency of a power gas boiler operated at TPP “Sofia” is de-

termined (III.29). Detailed testing methodology is applied to a boiler type P-62 operating at “Con-

tourGlobal” Maritsa East 3 TPP after installation of low-NOx burners (III.18, III.25). 

*The efficiency of a power unit at TPP “Maritsa East 2” is determined using the software 

product GateCycle. An assessment of the efficiency change after introducing a gas turbine is carried 

out (III.26, III.27 and III.30). 

3.6. Environmental assessment of the operation of different energy systems 

*Some of the environmental characteristics of installations firing organic fuels is assessed: 

nitrogen oxides (III.8, III.19 and III.23); sulphur oxides (III.9, III.15 and III.22); complex assessment 

of the emission values change from a lignite-fired power unit (III.26, III.27 and III.30). 

*The impact of the burner system design changes is examined as well as the redistribution of 

the organized combustion air flow for different boiler types. The influence of the “primary” measures 

for nitrogen oxides reduction is assessed (III.8, III.19 and III.23). 

*An assessment of the suggested design changes for boiler type 1B-139-365 operating at TPP 

“Ruse East” is performed using CFD software. It is used for assessment of the design changes for 

nitrogen oxides reduction for boilers type PK 38-4. The results are used for the preparation of basic 

and detailed designs for burner systems modifications (III.8 and III.19). The design changes for ni-

trogen oxides reduction from natural gas fired boiler at “District heating Sofia” (III.23). 

*An assessment of the sulfur oxides emissions, generated from lignite-fired plants and the 

operation of the desulphurization installations (FGDs) is carried out (III.9). A methodology for meas-

uring sulfur trioxide concentrations is proposed. This methodology is applied on-site for concentra-

tions level control of the flue gas of power unit no.6 at TPP “Maritsa East” 2. The acquired results 

are used for the design of the corresponding FGD (III.15 and III.22).  

*An assessment of the implementation of technical measures for efficiency increase of the 

FGDs operation at “ContourGlobal” Maritsa East 3 TPP is carried out. The impact of the measures is 

examined by model investigations using ANSYS FLUENT 14.5 and on-site tests and measurements 

(III.22). 

*The impact from increased efficiency over the sulfur and nitrogen oxides and dust emissions 

during combined gas and coal cycle is assessed (III.27 and III.30).  

4. General description of the candidate’s acitivities 

4.1. Teaching activities 

Senior Assistant Professor Borislav Mitkov Ignatov has a pedagogic experience from 

01.04.2008 as an Assistant Professor; from 07.12.2020 as a Chief Assistant Professor and from 

24.07.2013 as a Senior Assistant Professor in the bachelor and master course of “Thermal Nuclear 

Power Engineering” Department. He is a lead lecturer for the following courses: “Energy conversion 

technologies and systems” and “TPP Economy and Management” for the master course “Thermal 

Power Engineering”.  During the last three years he has 360 hours of lectures. Between 2008 and 

2020 he’s been teaching seminar and laboratory coursers for the bachelor course as follows: “Thermal 

and Nuclear Power Engineering”, “Combustion technologies”, “Power Steam Generators”, “Power 
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Steam Generators – project”, “TPP and NPP – project”, “District heating and gas supply” and “Tech-

nical equipment at TPP and NPP”. 

For the masters course: “Energy conversion technologies and systems”. “TPP Economy and 

Management”, “Heat engineering measurements and tests in TPP” and “TPP Operation”. 

He is actively involved in the organization and conduction of students placement training in 

the “Maritsa East” region with students from the following courses: bachelor – “Thermal and Nuclear 

Power Engineering”, master – “Thermal Power Engineering”. 

The candidate for the academic position “Associate Professor” is the senior researcher for 41 

graduates (14 from the bachelor course and 27 from the master course). He is selected as a second 

researcher from 01.07.2017 regarding a doctoral candidate from the Department.  

4.2. Scientific and applied interests 

Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov is leading 1 University project 

– “151ХТД00002-02” in 2015 -“Investigation of the possibility for precise measurements of gas 

emissions generated from boilers firing Bulgarian lignite”. He is participating as a co-contractor for 

4 contracts for “RDS” at TU-Sofia; 17 contracts for “TU-Sofia Technologies”; contracts with com-

panies from Bulgaria – 80; other contracts with foreign companies – 19. The involvement of the 

candidate in the contracts is proven by signature from the Deputy Rector Associate Professor PhD 

Eng. L. Galabova and the Manager of “Technologies” Ltd. Professor PhD Eng. V. Stoilov.  

Presented are 5 References from Bulgarian organizations and 2 References from foreign ones 

–  TPP “Maritsa East 2”, “District heating Ruse” EAD, “Energy Production Professional Qualifica-

tion Center at TPP “Maritsa East 2”, “Totema” Ltd. and “Steinmueller Engineering” GmbH. The 

References show mutual satisfaction of the joint work with the teams representing TU-Sofia.  

4.3. Interests 

 The interests of the presented scientific publications not part of the monography of the candi-

date can be split in three groups: scientific, applied and engineering. 

         4.3.1. Scientific interests 

*A mathematical approach with appropriate modeling with satisfactory accuracy for the rep-

resentation of the physical and chemical reactions during pulverized Bulgarian lignite combustion is 

presented (III.20). 

*A heat and mass balance algorithm of the CPS operations for boilers type P-62 is presented 

(III.21). A simulation model is generated and verified using on-site measurements of the CPS for 

boilers type PK38-4 (III.10). 

4.3.2. Applied interests 

*An algorithm is generated and used for studying the combustion chamber processes. Power 

steam generators with design burner systems are investigated (III.1, III.4, III.6, III.7, III.8 and III.17) 

as well as with modified burners (III.2, III.3 and III.5). 

*Using different software products the design changes of the furnaces are studied for slagging 

process (III.4) for design and modified burner systems (III.5). 

*Model investigations of power unit for which results accuracy criteria is presented are carried 

out. A comparative analysis of some of the technologic parameters of the operation of the power unit 

and the design calculations is presented (III.16, III.26, III.27 and III.30). 

*An inclusion of a gas turbine to a working power unit is proposed. Efficiency increase, re-

duction of greenhouse gas and dust flow, as well as energy for self-consumption is proven (III.26, 

III.27 and III.30). 

*A methodology is proposed and used for sulfur trioxide measurement in flue gas from lignite 

with high sulfuric concentration (III.9, III.15 and III.22). 
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4.3.3. Engineering interests 

*Industrial combustion installations in pulp industry are investigated. Based on the research, 

suggestions for combustion process optimization are mad (III.11, III.12 and III.14). 

*A methodology based on a BNS standard is created and is applied for power boilers effi-

ciency determination (III.18, III.25 and III.29). 

*An assessment of some of the environmental characteristics of the power equipment firing 

organic fuels is carried out: nitrogen and sulfur oxides; complex evaluation of the change of the emis-

sions generated by a power unit firing lignite (III.8, III.9, III.15, III.22, III.19, III.23,III.26, III.27 and 

III.30). 

*Evaluation of suggested design changes for a power boiler type B-139-365 is used for prep-

aration of basic and design project for burner modification (III.8, III.19 and III.23). 

5. CONCLUSION 

My assessment of the candidate’s teaching, scientific and publishing activities and the com-

pliance with the minimal requirements for the academic position “Associate Professor”, according to 

the Law in the Republic of Bulgaria and the internal Rulebook of TU-Sofia, is “POSITIVE”. 

I am recommending the members of the scientific jury to evaluate this candidature as positive 

and to propose to the Honorable Scientific Council at the Faculty of “Power Engineering and Power 

Machines” at TU-Sofia to elect Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov for the 

academic position “Associate Professor” in scientific are 5.4. Power Engineering, specialty “Energy 

Conversion Technologies and systems”. 

 

 

26.02. 2021                                                         Report prepared by: .................................................. 

Plovdiv                                                                                              /Professor Phd Eng. G. Valchev/ 
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