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1. Akryannocr na AHCEPTANHOHHHS TPy

Ilpencrabenust AMCEPTalIOHEH TPyA, pecrekTHBHO aBTOPe(epaThT KbM Hero, Ha Tema -Mscaensane na
TOILIHHHHTE PEXHMH HA YecTOTHO YUpaBjisieM acHHXpoHen ABHraren, e moceereH ma U3cleqBaHeTO,
MOZCITAPAaHETO W aHanm3a Ha TOITHHHUTE MpPOLECH B 4ecToTHO YTIPABIIAEM aCHHXPOEEH ABHraTesn npu

aCHHXpOHeH Buraten. [Tpemiosxen e TOTLTMHEH Moxten, 6a3upan Ha MeTona Ha KpalHUTe elleMeHTH, TIPH KOHTO
M3TOYHUILIMTE Ha TOILTHHA ce ONPENEIAT NOCPENCTBOM T-o6pasnara samecrpama cxema. [Ipencrasen e ananms
Ha [pUIIOKUMOCTTa, IpeuMymecTRaTa i OTPaHHYEHHATA Ha MPEIIOKEHHS Mozer.

3axpaHBaHe. I/I3B’pr.HeH (S HOﬂpO6€H aHaJllM3 Ha TIOJTyYeHUuTe 3aBUCHUMOCTH H TIAXHATa (bnanecxa
HUHTEpHpeTanys.

Hay'Ha, Taka ¥ 3HAYMTelIHA MpaKTHYeCKa CTOHHOCT.
2. Hayunn u HAYTHO-NPH/I0KHH IPAHOCH
Ot npencraeennte MaTepHanu Moxe 1a ce mpreme, ye TIOCTaBEHUTE LeT U 3afauM Ha MUCSPTALHOHHOTO
HM3CJIE/IBAHE Ca M3ITBJIHEHH B ITBJIHA CTeMeH.
Karo ocnHoBHu HayHO-TIPUJIOXKHHI MPHHOCH Morar a Obaar oTkpoeHu:
® paspabotena e ycwBbpuIeHCTBAHA METOAMKa 3a onpenensHe Ha TEMIIEPATYpPHOTO MOJiE B YeCTOTHO
YNPAB/IsIeM aCHHXPOHEH JIBUraTes;




® pa3paboTeHH ca HOBM u YCBBBPUICHCTBAHH MOJETH 32 CHMYJIALMOHID U3Cle[BaHe Ha
TEMIIEPATYPHOTO NOJIe B CTAMOHAPHHU M MPEXOHH pexuMuy;
® TPCNNIOKEHA € YCHBBPUICHCTBAHA [IOCTAHOBKA 33 MOZREIMpaHe Ha paGoTEMTe mnpouecH B
Crielan3ipata nporpamMua cpesa.
K®M npunoxuure npusocu cnenpa na 6baaT OTHeCeHH:
® Pa3paboTBaHETO Ha yCHBHPIUEHCTRBAH CKCTICPUMEHTAJIEH TOAXOL 3@ M3CIEABAHE He TEMIIEPATYPHOTO
TONIe B CTATOpa M POTOPA Ha ACHHXPOHEH JBHIATE;
® Ppa3paboTBaHETO Ha HOBa cHCTeMa 3a perucrpupane u o06paboTka Ha HaHHU =a TeMIIEPaTy PHOTO
pasnpenenenue;
® PCATM3HPAHETO HAa EKCIIEPHMEHTATICH CTEeH) 3a HM3CIIC/IBAHE HA YECTOTHO yMpa3yseM acHHXPOHEH
ABUTATE]! NP PA3NHYHU PEKHMH Ha paGoTa 1 Pas/IMYHU YECTOTH Ha 3aXpaHBaHe.
Hocouenute npurocH ca sicuo dopmynupanm, KopekTHO 4pPTYMCHTHDAaHH M HaMHUpAT TIOTBhPKIEHHE B

I€CTOTHO YNPABIIsIEMH ACHHXPOHHH JBUTATEH.

3. Kpurnunu 6enexku n NpenopbsKU

o cbmectBo kBM npexcrapenus AHUCEPTALIHOHEH TPYN . aBTopediepata He MoraT na GbaaT oTnpasenu
CBIIECTBEHH KPUTHYUHU GEeKKY.

Karo mpenoprka 3a 6Gwaema Hay9HOHM3CIeOBATENICKA EHHOCT MOXe 12 ce HOoCouH paslikpsiBaHe Ha
TIPHJIOKCHUETO Ha pa3paboTEHHTE MOIETH TIpY aHAJI3 HA PA3IIMYHK KOHCTPYKTH3HH M3MTBT{CHHS U pexuMu
Ha paboTa Ha ACHHXPOHHHTE ABUTATOIIH, KAKTO M IyGIMKYBaHe HA TMOTyYeHHUTe pe3ynTeT41 B pedeprpanu
MEXIYHAPOAHU HAyYHU U3AHUS C [[e] TO-LIMPOKOTO UM MOMY/ISPU3UPAHE H HAYSHO IIPU3EZHHE.

4. 3ak09enne

NyONMKalMK, eIHA OT KOHTO e CaMOCTOsITeNHA, a OCTaHAIUTE TPU ca B CBaBTOPCTBO, KATO BHB BCUYKH
CBbBMECTHH IyOIMKALIY AOKTOPAHTBT € ITbPBHU aBTOP. :

Huceprauyonnusr TPYA CBOBPXKA OPUTHMHAIHH HayIHO-TIDHIOKHM M [NPWIOKHH TOMHOCH, KOMTO
YAOBJICTBOPSBAT M3UCKBAHMATA HA 3aKOHA 34 Pa3sBUTUETO HAa aKaJIEMHUYHHUS CHCTEB B Pemy. Giiuka bwiarapus,
IpaBunuuka 32 Heroporo TpHJIaraHe U CbOTBETHUTE BHTPEIUHH HOPMATUBHH JOKYMEHTH.

B®3 ocHOBa Ha u3noxkeHoTo AlaBaM IOJIOXKHMTEJIHA OHEHKA Ha IPE/ICTABEHHUS AHCEPTALMOHEH TPY U y6eneHo
TIpE/IaraM Ha yBa)aeMOTO HAY4YHO XYpH 1a npuckau Ha Mapun Toxopos MapunoB ofrazoBarennara u
Hay'Ha CTCIIEH ,,JOKTOP 110 JOKTOpCKa nporpama ,EjieKTpadeckn Mamunn u amapatu®. mpodecuoHaHo
HamnpasieHue 5.2 »EJIeKTpoTexHnKa, €JICKTPOHAKA H aBTOMATHKA®, 00/1acT Ha BUCIIETO DOpazoBaHue 5.
Texnuuecku maykn.
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1. Relevance and Significance of the Dissertation .

The dissertation thesis entitled "Investigation of the Thermal Regimes of a Variable Frequency
Controlled Induction Motor" addresses the modelling, analysis and experimental mvestigation of
thermal processes in a variable frequency controlled induction motor operating unde- different load

perspective, considering the continuously increasing application of variable-speed elzctric drives in
modern industry and the growing demand for improved reliability, energy efficiencv and
operational lifetime of electrical machines.

Thermal phenomena have a decisive influence on the performance, durability and odzrational
reliability of induction motors. Consequently, the development of accurate methods or modelling
and predicting temperature distribution within electrical machines represents a significant scientific
and engineering challenge with substantial practical implications.

The dissertation is logically structured into five chapters that consistently fcllow the research
objectives and tasks established by the author. '

The first chapter provides a comprehensive review of the current state of the art conczrning the
modelling and analysis of induction motors. Existing numerical approaches and specialized
software tools are critically evaluated, leading to a well-justified selection of the methodology
employed for determining the temperature field.

The second chapter presents a methodology for thermal modelling of an incduction metor. A finjte
element thermal model is developed, where the heat sources are determined on the basis of the
equivalent T-circuit. The applicability, advantages and limitations of the proposed ap»-oach are
thoroughly discussed.

The third chapter presents the results obtained from numerical simulations of both steady-state and
transient thermal processes under no-load and loaded operating conditions across different supply
frequencies. The obtained results are analysed in detail and interpreted from both theosetical and

The fourth chapter describes the developed experimental test bench together with an integrated
measurement and data acquisition system for monitoring the temperature distribution within the
induction motor. Experimental investigations are conducted under various operating regimes, and
the obtained thermal characteristics are analysed comprehensively.

The fifth chapter presents a comparative analysis between the simulation results and he
experimental measurements. The calculated relative and average errors demonstrate a satisfactory
agreement between the developed model and the experimental data, confirming the acequacy and
applicability of the proposed methodology.

Overall, the dissertation demonstrates a thorough understanding of the current scientific
achievements in the field, an appropriate choice of research methodology, systematic execution of
the research objectives, and a convincing interpretation of the obtained results. The dev=loped
methodology possesses both scientific significance and considerable practical value.

2. Scientific and Applied Contributions

Based on the submitted dissertation and the accompanying abstract, it can be concludex: that the
stated research objectives and tasks have been successfully accomplished.




The principal scientific and applied contributions of the dissertation may be summerized as follows:
® Animproved methodology for determining the temperature distribution in ¢ variable
frequency controlled induction motor has been developed. 4

* A comparative analysis of methods for calculating power losses in inductior. motors and of
contemporary software solutions for thermal field simulation has been carried out, including
an assessment of the influence of supply frequency on heat generation.

® New and improved simulation models have been developed for investigating the thermal
behaviour of induction motors under both steady-state and transient operating conditions.

* An enhanced simulation framework for modelling induction motor operation in a specialized
software environment has been proposed.

The principal practical contributions include:

® Development of an improved experimental methodology for investigating th= temperature
distribution in both the stator and rotor of an induction motor.

* Development of a novel temperature data acquisition and recording system for monitoring
thermal distribution during motor operation. ,

* Design and implementation of an experimental test bench for investigating tke thermal
behaviour of a variable frequency controlled induction motor under different operating
conditions and supply frequencies.

The identified contributions are clearly formulated, adequately substantiated, and convincingly
supported by the presented theoretical and experimental results. They constitute a va uable
contribution to the field of thermal analysis of electrical machines and provide useful tools for the
design, modelling and diagnostics of variable frequency controlled induction motors,

3. Critical Remarks and Recommendations

The dissertation thesis and the accompanying abstract are prepared at a high scientifiz and
methodological level. No substantial critical remarks concerning the scientific contert,
methodology or presentation have been 1dentified.

As a recommendation for future research, the doctoral candidate may consider extencing the
proposed modelling approach to induction motors with different constructicnal configurations and
operating conditions, as well as further disseminating the research results through putlications in
high-impact international scientific journals.

4. Conclusion A

The submitted dissertation represents a completed and well-structured scientific investigation
addressing an important and contemporary research problem. The research has been conducted
using appropriate theoretical, numerical and experimental methods, and the Sbtained results possess
both scientific merit and practical applicability. i

The research findings have been disseminated through four scientific publications, induding one
single-author publication and three co-authored publications, with the doctoral candidate serving as
the first author in all collaborative works.

The dissertation contains original scientific and applied contributions that sazisfy the requirements
for the award of the educational and scientific degree of Doctor of Philosophy (PhD) under the
provisions of the Academic Staff Development Act of the Republic of Bulgaria and the
applicable institutional regulations.

In view of the above, I give my positive evaluation of the submitted dissertation thesis and
confidently recommend that the Scientific Committee award Marin Todorov Marinov the
educational and scientific degree of Doctor of Philosophy (PhD) in the doctoral programme
"Electrical Machines and Apparatus", Professional Field 5.2 Electrical Engineering,
Electronics and Automation. -
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