CTAHOBWULWE

y pr}; VLX;JV BbpPXY AUCEPTaLUOHEH TPYA
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ABTOP Ha QMcepTauMoHHWA Tpya: Mar. UHX. KoHcTanTuH Jllo6omupos lumurpos
Tema Ha gucepTtauvoHHns Tpya: MogenupaHe n n3cnegBaHe Ype3 BUPTYyasiHo
NPOTOTUNUPaHEe HAa BUCOKOCKOPOCTHU AUHAMMYHW NPOLeCH

UneH Ha Hay4YHOTO Xypw: Aaouy. A-p UHX. LiBeto3ap UBaHoB

1. AkTyanHoct Ha pa3paborTBaHuA B AucepTauyuoOHHUA Tpya npobnem B
Hay4YHO U Hay4HOMPUIOXHO OTHOWeHUe. [lucepTaunMoHHUAT TPYA € B akTyanHa u
nepcnekTueHa obnacT B HaWeTo CbBpeEMME, Tbi KaTo obxBalla AMHAMUYHO pa3BuUBaHU
ANrnTanHu TEeXHOMOrMu CBbP3aHuM C W3rpaxdaHeTo W Banugauusita Ha BUpTyanHu
NPOTOTUNU MPU BUCOKOCKOPOCTHW AWHAMMUYHW NPOUECK OT yAapeH TWM, Kato 4YacTt oT
pa3paboTBaHETO Ha MNPOAYKTM Npe3 Uenus MM XW3HEH UMKbn. lNporHosvpaHeTo Ha
NOBEAEHVNETO MPW yAapHW HaToBapBaHWA Cb3daBa NPeanocTaBKkW 3a HamansBaHe Ha
BNOXEHUTE pa3xon, BPEMETO Npu NpoekTupaHe n HamarnsieaHe bpos Ha MHOroKpaTHU
eKcnepuMeHTarnHu uanyecku TecTose.

2. CreneH Ha no3HaBaHe CBLCTOAHMETO Ha npobnemMa W TBOpuecka
WHTepnpeTauusa Ha nuTepaTypHUsA Matepuan. B guceptaunoHHUA Tpya ca UnTupaHu
123 nuTepaTypHU W3TOuHMKA, NyGnvkysaHum B wuHTepsana 1983r. po 2025r., kaTo
npeobnagasalwara yacr ca oT nocregHute 10 roauHKW, KOETo nokassa MHoro fo6poTo
no3HaBaHe Ha CLBPEMEHHOTO ChCTOAHME Ha npobnema. Cnensa fa ce otbenexu, ve
[OOKTOPaHTBLT Mno3HaBa Aobpe CbBpeMEHHUTE MEeToAu U CpefcTBa Ha BUPTYanHOTO
VHXXEHEepPCTBO MpW peluaBaHe Ha npobrnemu v 3agayv Ha WHAYCTPUSTa W npuTexasa
HeoBXoAMMUA KanauuTeT 3a nosrlydaBaHe Ha HOBU Hay4HU pesynTaTu.

3. CroTBeTCcTBME HAa M3bpaHata MeToAMKa Ha u3cneaBaHe U nNocTrasBeHaTa
Len u 3agayv Ha AUCepTaLMOHHUA TPYA C NOCTUrHaTUTe NPUHOCMU. LienTa, nausano
nokpuealla TemaTa Ha aucepTauuoHHaTa paboTa, KakTto 1 3agaqute, nponsTuyalln oT
Hes, BnarogapeHne Ha KOMMNETEHTHOCTTa Ha AWCEPTaHTa U HeroBuTe PbKOBOAWUTENMW,
ca (OpPMynMpaHM MHOrO TOYHO W FACHO. PellaBaHeTO Ha nocTaBeHuTe 3afadn B
AncepTaumMoHHUs Tpya ce 6asvpa Ha UANOCTEH BUPTyamneH UHXeHepeH aHanus, npu
n3non3eaHe Ha CbBPEMEHHW MeToan K codTyep 3a BMPTyanHo MpoToTUNUpaHe W
CUMYNMpPaHe BUCOKOCKOPOCTHM AUHaMWYHK NpoLecy OT yaapeH Tun.

4. NMpuHocKu Ha AuceprauMoHHUA TpyAa. KaHanhaTeT e npeacTasun cnpaska C
NPUHOCK, KOUTO Ca C Hay4YHO-MPUIOXEH U NPUNoXeH xapakrep. lNpnemam v oLeHssaMm
Te3N MPUHOCK KAaTO 3HAYMMWU U AOCTaTbYHW 3a npuaobueaHe Ha obpasoBaTenHara U
Hay4Ha CTeneH ,[OKTOp", KaTo HAKOW OT TAX MoraT Aa 6bAaT peaakTupaHu u o6o6LweHn
C Uen noayepraBaHe Ha TEXHUA XapaKkTep W CbLYHOCT.

5. MpeueHka Ha nybnukauuuTe nNo AucepTauluoHHUA TpyA.



BbB Bpb3ka C AuceprauMsita ca HanpaBeHW YeTUpU HayydHW nybnukauum, Kato
BCUMKUTE Ca B CbaBTOPCTBO C PBLKOBOAUTENWTE W HayyYeH Konektws. Tpun OT
nyonukaummTe ca WHOEKCUpaHW B CBeToBHOM3BecTHata 6asa faHHM € HayyHa
nHpopmauma SCOPUS. He e npeactaBeH pasgenuTeneH nNpoTOKOs 3a KONEeKTUBHUTE
nybnukauus, Ho MoXe fa ce 3aKnioyu, Ye aBTopbT MMa PaBHOCTOMHO y4acTue B THX.
lMpeacraBeHuTe nybnukauum no QUCepTauMOHHUA TPYA OTpassBaT A0CTATLYHO MLMHO
W TOYHO CbLLIECTBEHW CTpaHW OT HEroBoTO CbAbpPXaHWe W nonynapusupar
n3BbpLUeHaTa paborTa.

6. MHeHusA, npenopbKku U Benexku.

HAamam cbllecTBeHn Oenexkn, C€ KOUTO [a ocrnopBaM  OCHOBHWUTE
HAayYHONPUNOXHW U MPUNOXHKM MPUHOCKM Ha KaHauaata. [JocTomHcTBata Ha
anceptaumoHHaTa paboTa ce CbCTOAT B TOBa, 4e ce Habnwgasa mHoro Ao6po
no3HasaHe Ha pasrnexgaHara Hay4yHa obnact w  pgencTBawmte craHaapTw.
bnarogapeHve Ha HanbTCTBUATA HA PLKOBOAUTENUTE pasrnexfaHusaT Tpya € OTIUYHO
CTPYKTYpUpaH W 3agaduite, CbAbpXalln ce B Hero, npousnusaTt OT UHXeHepHaTa
NpaKkTuka W pelsaBaT KOHKPETHW HEeWHW npobnemw, BKIKOYUTENHO W B aKTyanHa
cbBpemMeHHa obnact kaTto paspaboTkata Ha HoBuM OartepuiHn mMogynu  3a
enekrpomobunu.

3abenexKu u NpenopbLKU:

- Makap 1 pagko, Ho ce 3abensassaT NPaBoOMUCHU WU CTUMUCTUNHW FPELLKU N HAKOW
rpeLKun OT rnefHa To4Yka Ha 0thOpPMSAHETO;

- no-noppobHo ¢ rpachmnyeH onucaTeneH matepuarn ga ce nokaxe obopyaBaHeTo
N3NOM3BaHO 33 MU3NYECKUTE W3NUTaHUR Ha TecTBaHUTe obpasuu n B Masa 6
rpadundHO Oa ce npencrassT HaTosapsawwute crniydam ot LC1 go LCS, Ha kouto e
NOAMOXEH W3NUTAHUAT (DUINYECKU MPOTOTUN Ha BaTtepueH Moayn 3a enekTpuYecku
aBTomobun;

7. 3aknw4yeHue. Bb3 0CHOBa Ha 3ano3HaBaHETO MU C AUCEPTALUOHHUA Tpya U
MaTtepuanuTe no Hero, MuanbiHeHaTta obpasoBaTenHa Uen Ha AOKTopaHTypaTa WU
M3UCKBAHWATA Ha 3aKkoHa 3a pas3BUTUETO Ha akageMudHus cbcTaB B Penybnuka
bwvnrapus, NpasunHuka 3a npunaraHeTo My w [NpaBunHKKa 3a ycrnoBusTa U pefa 3a
npuanobmeaHe Ha HayyHu cteneHu B TY-Codusa, aktyanHocTTa U 3Ha4YMMoCTTa Ha
MOCTUrHATUTE HAYYHOMPUIIOXHW W  MNPUNOXHW nNpuHocK, C ybepeHocT [asaM
MOJNTOXXUTEIHA oueHka Ha gucepTtauuoHHaTa pabora.

Ha Tean ocHoBanws npepnaram Ha mar. vuHX. KoHctanTuH Jliobomupos
OvumutpoB pa 6bae npucbaeHa obpasoBaTenHata M HayyHa cTeneH ,[OKTop™ Mo
npodecnoHanHo HanpasneHne 5.1 MalWwWHHO WHXEeHepcTBo, HayYHa cneuuanHocT
JABTOMaTU3aLMA Ha UHXEHEPHWS TPy U CMCTEMM 32 aBTOMAaTU3MpaHo NpoeKTupaHe”.

08.04.2026r. YNEH HA XYPUTO: ...................
Codusn (oou. a-p UHX. LiB. UBaHOB)



OPINION

4 N on a dissertation thesis
7 or the award of the educational and scientific degree “Doctor” (PhD)

s

Author of the dissertation thesis: M.Sc. Eng. Konstantin Lyubomirov Dimitrov
Title of the dissertation thesis: Modeling and Investigation through Virtual
Prototyping of High-Speed Dynamic Processes

Member of the scientific jury: Assoc. Prof. PhD Eng. Tsvetozar lvanov

1. Relevance of the problem addressed in the dissertation in scientific and
applied terms.

The dissertation addresses a relevant and perspective area in the present day,
as it covers dynamically developing digital technologies related to the creation and
validation of virtual prototypes in high-speed dynamic processes of impact type, as part
of product development throughout their entire lifecycle. Predicting behavior under
impact loading creates prerequisites for reducing costs, shortening design time, and
decreasing the number of repeated experimental physical tests.

2. Degree of familiarity with the state of the problem and creative
interpretation of the literature.

The dissertation cites 123 literary sources published in the period from 1983 to
2025, with the majority from the last 10 years, which demonstrates a very good

awareness of the current state of the problem. It should be noted that the PhD
candidate is well acquainted with modern methods and tools of virtual engineering for
solving industrial problems and tasks and possesses the necessary capacity to obtain
new scientific results.

3. Correspondence between the chosen research methodology, the set

goals and objectives of the dissertation, and the achieved contributions.
The goal, fully covering the topic of the dissertation, as well as the tasks derived

from it, are formulated very precisely and clearly, thanks to the competence of the PhD
candidate and his scientific supervisors. The solution of the assigned tasks in the
dissertation is based on a comprehensive virtual engineering analysis, using modern
methods and software for virtual prototyping and simulation of high-speed dynamic
processes of impact type.

4. Contributions of the dissertation.
The candidate has presented a summary of contributions of scientific-applied and
applied nature. | accept and evaluate these contributions as significant and sufficient for

obtaining the educational and scientific degree “Doctor,” although some of them could
be edited and generalized in order to emphasize their nature and essence.

5. Evaluation of the publications related to the dissertation.

In association with the dissertation, four scientific publications have been
produced, all co-authored with the supervisors and a research team. Three of the
publications are indexed in the internationally recognized scientific database SCOPUS.



A contribution statement for the joint publications has not been provided, but it can be
concluded that the author has an equal contribution to them. The presented publications
sufficiently and accurately reflect the essential aspects of the dissertation content and
promote the conducted research.

6. Opinions, recommendations, and remarks.

| have no substantial remarks that would challenge the main scientific-applied
and applied contributions of the candidate. The strengths of the dissertation lie in the
very good knowledge of the considered scientific field and the applicable standards.
Thanks to the guidance of the scientific supervisors, the work is excellently structured,
and the tasks it contains stem from engineering practice and solve specific practical
problems, including in a highly relevant contemporary area such as the development of
new battery modules for electric vehicles.

Remarks and recommendations:

- Although rare, some spelling and stylistic errors, as well as formatting issues, are
observed;

- More detailed graphical illustrative material should be provided to present the
equipment used for the physical testing of the samples, and in Chapter 6 the
loading cases from LC1 to LC5, to which the tested physical prototype of a
battery module for an electric vehicle is subjected, should be graphically

presented.

7. Conclusion.

Based on my review of the dissertation and the accompanying materials, the
fulfillment of the educational objectives of the PhD program, and the requirements of the
Law on the Development of the Academic Staff in the Republic of Bulgaria, its
implementing regulations, and the regulations for awarding scientific degrees at the
Technical University of Sofia, as well as the relevance and significance of the achieved
scientific-applied and applied contributions, | confidently give a POSITIVE evaluation of
the dissertation.

On these grounds, | propose that M.Sc. Eng. Konstantin Lyubomirov Dimitrov
be awarded the educational and scientific degree “Doctor” (PhD) in professional field
5.1 Mechanical Engineering, scientific specialty “Automation of Engineering Work and
Computer-Aided Design Systems”.

08.04.2026 MemberoftheJury: ...............................
Sofia (Assoc. Prof. PhD Eng. Tsv. lvanov)



