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Ha

lpeacTaBeHUsT 3a peLeH3npaHe aucepTaumnoHeH Tpya e c obem ot 149 cTpaHuum
W CE CbCTOW OT BbBedeHue, cedem rnasu, obLWKM M3BOAWU, CNUCHK HA W3NON3BaHaTa
nuTepatypa, crnpaska 3a npuHOCWTE, CNUCBLUM Ha nybnukauumMTe no AucepTauusTa,
durypute, TabnuuUTe U U3NON3BAHWTE CbKpalleHus. Bbs Bpb3ka C Tpyaa ca
NpeacTaBeHn YetTupu nybnukauuu, kaTo efHa oT Tsx e B 6asaTta Scopus.

TpyasT e paspaborer B TY-Codus nog Hay4HOTO pPbKOBOACTBO Ha npod. ATH UHX.
maT. Hukonai Hukonos un gou. 4-p vHx. Asop CodbpoHos.

1. AKTyanHocTt Ha pa3paGoTBaHMA B AMUCEPTaLUOHHUS Tpya npobnem B
Hay4yHO U Hay4YHO-NPUSIOXKHO OTHOLUEHUE

AvncepTaunoHHUAT TPy € B NepcrnekTMBHA U akTyanHa obnacT Ha npoekTupaHe u
ONTUMM3ALMA Ha NMNYHO NpeanasHo CPeACTBO TUM OYUNa C Macka 3a AuxaTtenHa 3awmTa.

PaspaboTeHnte B AucepTauvMoHHUS TPYA WHOBATUBHM OYUNa C macka, Karto
(POKYCHT € MoCTaBeH BbpPXY Macka, C MHTerpupaHa cucrema 3a ynrpasuonetoso (UV-C)
CTepunu3npaHe Ha BAULLBAHUA U U3LULLBAH Bb3AYX OCUTYpsiBa BUCOKO HUBO Ha 3aLumuTa u
rapaHTpa akTMBHO NpeanassaHe He caMo B NaHAEMUYHU CUTyauun, a u Npyu eBeHTyarnHu
buonornyHn, 6GakTepuanHwu, NPOW3BOACTBEHM UMM BOEHHW 3annaxu. [locTurHatuTe
pe3ynTtatu B UHTEpPAUCUUMNNUHAPHOTO U3CneABaHe Ha KaHgupgarta umaTt noteHuuan 3a
pasBuTUE W NPUNOXEHWe B Haykata W npaktukata. JUCepTaunoHHUAT TPyd HE camo
OTroBapsA, HO W MNOCTaBsA HOBW BbNpPOCW W npobnemnm KbM w3cnegoBaTtenuTe B
pasrnexaaHarta obnacTt, cBbp3aHu C Bb3MOXHOCTTA 3a akTUMBHA 3aluuTa U NpeBeHuUus B
bopbaTta cpeLly BUpYyCHU n BakTepuanHu 3annaxu.

Bcuyko ToBa onpeaens aktyarnHoctta U 3Ha4uMOCTTa Ha U3CcrneaBaHeTo B Hay4YHO U
MPUNOXHO OTHOLLEHMUE.

2. CteneH Ha no3HaBaHe Ha CBLCTOAHMETO Ha npobnemMa U nUTepaTypHUSN
MaTepuan u TBOpYecka UHTeprnpeTauusa Ha nuTepaTypHUs matepuan

B Tpymaa ca wuscneaBaHn W aHanusMpaHu CrekTpanHuTe XapakTepucTUKW Ha
yNTPaBUONETOBUTE NbUW, PasrnefaHu ca pasfuyHu cTpaterun 3a AesuHdbeKkuus u

HeoOXxoauMocTTa OT W3NON3BaHETO Ha NuYHu npeanasHu cpeactea. [eduHupann ca



WSUCKBAHWA KbM NUYHWTE npeanasHu cpencTtsa. PasrnenaHy ca OCHOBHWUTE MOMOXEHUS
Ha METOAN 3a BUPTYanHo M dusM4ecko npotoTunupare. B aucepTaumoHHus TpyAa ca
unTpann 115 nutepaTtypHn U3TOYHULIM, 3HAYUTENHA YacT OT KOUTO ca oT nocnegHute 10
roavHn. JlntepatypHuat o630op e aHanuTU4YeH, KaTo Ha HEroBa OCHOBA ca HanpaseHw
0DOCHOBaHM M3BOAM M Ca MOCOYEHW HepelleHn npobnemn. Ha Tasu ocHoa LOKTOPAHTBLT
NpaBuUnHO e chopmynupan uenta Ha gucepTaunoHHaTa paboTa 3ajaynTe 3a HEeNHOTO
nocTuraxe,

Cuutam, ye kaHAMOATBLT MNO3HABA MHOrO nobpe CbBPEMEHHOTO CbCTOSIHUE B

pasrnexaaHata obnact n nputexasa HeobxoaumMus KanauuTeT 3a nonyyasaHe Ha HOBU
pesynTaTu.

3. CroTBeTCTBME HAa U3GpaHaTa MeTOAMKA HA U3CNeaBaHe W NOCTABeHAaTA uen
W 3aaum ¢ NOCTUrHATUTE NPUHOCH.

B cvoteeTcTBME C UenTa U 3agaunTe Ha AMCEPTALMOHHMS TPYA B HEro e
U3BBPLUEHO EKCNEePUMEHTArHO n3cnefBaHe Ha rofieMuHaTa U HanpasneHneTo Ha cunaTa
Ha NpuTUCKaHe Ha mackaTta KbM MULETO, Ha aHTPOMOMETpUYHA opMa Ha YoBeLlKaTa

rnasa u Ha uanvysaHata UV-C paguauyus ot vHAycTpuaneH ypes 3a Ae3nHpekuusa. B
PE3yNTaT Ha KOETo ca onpeaeneHy USKNCKBAHUATA KbM OCHOBHU XapaKTEpUCTUKM Ha

NPOEKTUpaHoTO m3aenue. Ha ocHoBaTa Ha yTBbpAEHa METOA0NOMMS 3a pa3paboTBaHe Ha
HOBW NPOAYKTW, HaarpafeHa ¢ Bb3MOXHOCT 3a NoJoOPEHO OTYUTAHE HA EProHOMUYHUTE
W3NCKBaHUA, e pa3paboTeHa KOHLUenuus Ha uHoBaTMBHa npeanasHa macka ¢ UV cuctema
3a dKTUBHa cTepunusauus, OT4YUTaLla B 3HAaYUTernHa creneH eProHoOMun4yHUTE CbaKTopM n
U3UCKBaHUA. L-Ipes noaxogdawm mertoan wm cpeactea € Uu3BbpLUeHa onTuMusauusa Ha
rcaguBHnM KOMMOHEHTU Ha NPOEKTUpPaHoOTO usgenuve. V|3BprlJeHO € EeKCnepummMmeHTanHo
n3cneaBaHe n aHanus Ha OU3NYECKN NPOTOTUN YPEe3 aHKeTa Ha noTpebutenu.
PeliaBaHeTo Ha NocTaBeHWTe 3ajaun B AMCEPTALMOHHUS Tpyn ce 6asupa Ha
YCNELWHOTO CbYeTaBaHe KakTO Ha HOBW, Taka W Ha Knacu4yecku MeToau U cpeacTsa 3a
NpoeKkTMpaHe, onTuMusauus ¥ uscnefsaHe Ha uHoBaTUBHM uagenusa. OT nonyyeHuTe
PE3YNTATU MOXE Aa ce 3aKN4u, ye m36paHaTa MeToauKa Ha nacnenBaHe € agekBarTtHa Ha

nocraseHarta uesn v 3agadn Ha AucepTauuoHHUA TPpya, KOUTO CbLOTBETCTBAT HaMb/IHO Ha
NOCTUrHaTUTE NPUHOCH.

4. XapaKTepucTuKa U oueHKa Ha AUcCepTaLUOHHUA TPYA

AucepTaunmoHHVAT  Tpya npeacTtaBnsiBa  3aBbpLUEHO  UHTEPAUCLMMNUHAPHO
TEOpPEeTUYHO-eKCNepuMeHTanHo wuscneneade. Herosata crTpyktypa ce obycnass oOT
noruveckaTta nocnenoBaTenHocT, npoustTuyalla ot geduHupaHaTa uen v nocraBeHuTe
3afayn. MscnegsaHeTo € KOMMETEHTHO, AOKTOPaHTLT [AEMOHCTpUpa 3aabnboyeHoTo
Nno3HaBaHe Ha NpobnemuTe 1 1M3Non3BaHe Ha NoAXoAsll CbBPEMEHEH WHCTPYMEHTapUyM
OT METOAM U CPEACTBa 3a pellaBaHe Ha NOCTaBEHUTE 3afaul.

MNonyyeHute pesynTatm ca aHanusMpaHu W € [okasaHa edeKkTUBHOCTTa Ha
paspaboTkata. N3noxeHMeTo e B MeTogu4Ha NocnefoBaTenHoCcT, KaTo pesynratuTte ca
KOMEHTMpaHu noapobHO 1 ca nogkpenexHu ¢ AaHHu 1 gokasaTtencrtea. Ha TaxHa ocHoBa ca
HanpaBeHW CbOTBETHUTE u3BOAM W 3akmoyeHua. Cyutam, 4e nocraseHaTa Uen wu



3afjlaynTe, CBbP3aHM C HEeA Ca U3NbIIHEHU KOPEKTHO, B Heobxoaumusi obem u
CbhAbpXaHue.

OueHsiBamM NONOXUTENHO pe3ynTaTTe OT U3CNeaBaHNSTa U paspaboTkara.

5. Hay4Hu 1 Hay4HO-NPUNOXHW NPUHOCU HA AUCEPTALMOHHUS TPYA

lNpuemam thopmynvpaHuTe oT aBTopa NPUHOCKH, KOUTO Ca C HaY4YHO-MPUNOXEH U
NPUNOXEH XapakTep.

Te morart ga 6baaT 0606LLeHN NO CneaHUs! HauYnH:

5.1. HayyHonpunoxHu npuHocwu

e PaspaboteH e koHUenTyaneH MoAen Ha WHOBATUBHA npeanasHa Macka ¢
Bb3MOXHOCT 3a WHTErpupaHe Ha npegnasHn oyuna, B KOATo € BrpageHa UV-C LED
cucTema 3a akTMBHa CTepunusauus, ocurypsiallia BUCOKa CTENEH Ha 3awuTa.

e HagrpageHa e u3BecTHa METOZONOMMA 3a MPOEKTUPAHE Ha HOBU NPOAYKTU C
aKUEHT BbpXy MOAOOPEHO OTYUTaHEe Ha EproHOMWUYHUTE W3WUCKBAHUSA, KaTo upes
anpobupaHe 1 uscnenBaHe Ha Nony4yeHOTO peLLeHre e [oKasaHa HellHaTa edeKTUBHOCT.

e ONTUMU3NpaHa e KOHUEeNuusiTa Ha cucTema 3a CTEPUNU3ALMS Ha BAMLWBAHUS U
UsgulliBaH Bb3dyX 4Ype3 wuscneaBaHe W aHanu3 Ha paspaboTeHu BapuaHtu u
MoaudVLUMpaHe Ha rpaguBHUTE UM KOMIOHEHTU.

o Hpes MynTUPUINYHL CUMYNaLMK € ONTUMM3NPAH MbTAT Ha Bb3AYLWHUTE NOTOLM

npe3 kopnyca Ha mMackata C Uen BWUCOKa edEKTUBHOCT Ha crepununusauna  4pes

MakcumanHa ekcnosuuus Ha UV-C LED ceetnuHata 3a TpeTupaHe Ha npemMuHaBalivs
NOTOK.

e PaspaboTeH e aHTponoMeTpuyYeH MOoAen Ha TOMOMNOrMsiTa Ha MbXKaTa W
X€HCKaTa popMa Ha rnaeata U € YCTaHOBEHO, Ye € Bb3MOXHO fa ce yHuduumpa ¢

onpegeneHa aesnaumsa opmMa Ha XXEHCKU cKarnn ¢ Mogen Ha Mbxka dopma unv obparHo.
¢ [lokasaHo e, ye MoenbT Ha aHTponoMeTpuyHaTa dhopMa No3BONsSBa HaMuUpaHe
Ha “KOMMNPOMUCHA enacTU4yHa® KOHTaKTHa dopmMa Ha Mackata Mexay pasnuyHuTe

nonynauuu, Ha OCHOBaTa Ha KOSTO MOXe [ha ce cb3fage ‘yHucekc” u “yHucamns”
enacTu4yHa CUCTEMa Ha MackaTa.

5.2. MpunoXxHu NnpuHocu
e N36paH e noaxopsiy matepuan 3a u3paboTBaHe Ha OCHOBaTa Ha Mackara ¢
nobpa enacTtu4HOCT U YCTOMYMBOCT, KOWMTO MO3BOMSABa Ae3nHeKkuus, ctepunusaums u

npunaraHe Ha nokputue unu pobasku ¢ aHTUDakTepuaneH edekT 3a nogobpsiBaHe Ha
BnocbBMECTUMOCTTA.

e O6ocHOBaHa e xunoTesaTta 3a wu3nonssaHe Ha ©Oe3duNTbPHU CUCTEMU C
MaKCUManHO HUCKO CbNPOTUBIIEHNE HA NPOXOAMMOCT Ha obema Bb34yX Npwu BAULLBaHE Y
n3aunLuBaHe.

e Pa3paboteH e 3D mogen Ha UV-C LED mogyn ¢ nHterpupaHa KOHTponHa nnarka

C U3BOAM 3a 3apeXaaHe, XepMeTU3npaHo BKMOYBaHE/M3KIIOYBaHe U MHOMKATOP 3a 3apsaa
Ha baTepusTa.

e Upes uucrneHn cumynaumm e onpegeneHa CTOMHOCTTa Ha pagualnoHHaTa
eKCNo3ULIMA Ha NPOoeKTUpaHoTo usnenue - 47,88 J/im? | kosTo e no-ronsima oT NOcoHeHUTe



B Cneunanusnpanara nutepartypara usuckeanusa sa UVGI 3a nocturane Ha LD9O (Mexxay
20 v 37 J/ m2) 3a SARS-CoV-2 v gpyru KOPOHa W rpunHun BUpycH

e [loTBbpAeHM ca nnaHWpaHUTE EeproHOMWYHKM nokasaTenw (ynobcrtBo Ha
OCTaBAHE, HOCeHe, CUNOBO HaToBapBaHe U Ap.) Ypes aHkeTa ¢ noTpeduTenu, nonssaLu
OU3NYHECKN NPOTOTUNM Ha pa3paboTeHus NPOAYKT.

[NonyyeHnTe Hay4HO-NPUNOKHU U MPWUNOXHU NPUHOCKU MoraT Aa ObaaT OTHEeCeHW
KbM TPYNUTE. NOKa3BaHe C HOBU CpenctBa Ha CullecTeBeHU HoBU CTpaHn Ha Beve
CbllecTByBalUM Hay4Hu obnacrtu, npobnemu, Teopumn, XunoTean, Chb3gaBaHe Ha HOBU

KOHCTPYKUUW, METOAMKM 1 Ap., NonyYaBaHe Ha NOTBLPAUTENHWU hakTh 1 oBoraTsBaHe Ha
CbLUECTBYBALLUUTE 3HAHUS C MPAKTUYECKO NPUNOXKEHUE.

6. OueHka Ha cTeneHTa Ha NUYHOTO yYacTHe Ha AUcepTaHTa B NpUHOCUTE

OueHsiBam npuHOCUTE B AMCEpTaLUMOHHATA pabotata kaTto pesynrar or
CbBMECTHUTE YCUNUA Ha aBTOpa U Ha HeroBuTe pbKoBOAUTENU. Y6eaeH CbM B
npeobnagasawoto NMYHO y4yacTe Ha AOKTOPAHTA U HEroBUTE NUYHM MPUHOCK Npw
paspaboTBaHeTo Ha [AMCepTaUMOHHUS TPyA W nybnukauuute Mo HEero, KoeTo ce

NnoTBBLPXAABA OT (hakTa, Ye eaHa oT NybnukauumTe e caMoCToSTeNHa, a B KONEeKTUBHUTE
KaHAWOATLT € MbPBM aBToP.

7. MNpeuexka Ha nyGnukauuuTe nNo AUcepPTaLNOHHMUS TPYA
BbB Bpb3ka C AuceptauusTa ca HanpaseHu 4 nybnukauum, egHa oT KOUTO € B
U3faHue, wuHAekcupaHo B 0Gasata Scopus. [Jobbp arectaT 3a KayecTBOTO Ha

ny6nvu<auvnme e CbaKT'bT, He €QHa OT TAX € yuTupaHa gsa no-Ttu B TPpyaoBe, nHAEeKCcupaHu
B ©Dasata Scopus.

peacTaBeHnTe nyGnukauum no AUCEPTALMOHHUS TPyA OTpassiBaT AOCTATLYHO

NBbHO W TOYHO CbLUECTBEHM CTPaHW OT HEroBOTO CbAbPXaHWE W NONynapuaupar
n3BbpLleHaTa paborTa.

8. OueHka Ha CbLOTBETCTBMETO Ha aBTopedepaTta C M3UCKBAHUATA 3a
U3roTBAHETO MYy.

ABTOpeCt)epaT'bT € WM3NoTBEH CblTIaCHO W3IUCKBAHUATA U O0OTpas3fBa LUANOCTHO
CbUWHOCTTa N OCHOBHUTE NPUHOCHU MOMEHTU OT guceprayudaTa.

9. MHeHue, npenopBLKU U 3abenexku

[obpaTta nutepatypHa OCBEAOMEHOCT Ha [OKTOpaHTa, U3Non3BaHUTe NoaxXoasiLuu
METOAN U CpeacTBa 3a TEOPETUYHN U eKCNEepPUMEHTaNHN uscnensaHus, nonyyeHuaT borat
eMnupuyeH matepuarn, Herosata o6OpaboTka ¥ TBOpYeckaTa My UHTepnpeTauus,
paspa60TeHaTa KOHUenumna Ha WHOBATUBHO wuU3aenue, HEWHOTO BanunaupaHe u
ONTUMU3aUKMA, roBopAT 3a fAobparta npodecuoHanHa ksanudukauus Ha OOKTopaHTa U

npuaasaT Ha AWCEPTALMOHHMSA MYy TPY[ KayecTBa Ha METOAMYHO MPaBwiHO MOCTPOEHO,
[OOCTOBEPHO W HAy4YHO W3AbPXKAHO WHTEPAUCUUMNIMHAPHO W3CcneABaHe, KoeTo € C
onpefeneHa npakTu4ecKa HaCoOYEHOCT U 3HAYNMOCT.

Hamam CbLleCTBEeHN 3a6ene>+<|<m, C KOUTO pAda ocnopeamMm OCHOBHUTE HaAy4yHO-
NPUNOXHUA W NPUNOXHW NPUHOCK Ha KaHgupgarta. UsrotBnx mHeHne 3a BbTpEWHaTa



3alnTa Ha AucepTaLMOHHUS TPyd, B KOETO MMalle Genexku u npenopbky, 3HaunTenHa
4acT OT KOWUTO Ca B3ETU NOJ BHUMAHUE B OKOHYaTenHaTa peaakums.

3AKITIOYEHUE

Bb3 ocHoBa Ha 3anosHaBaHeTo Mu ¢ AVNCEPTAUMOHHUA TpyA, MW3NbNHeHaTa
obpasoBaTenHa Lien Ha JOKTOpPaHTYpaTa, akTyanHocTTa U 3HAYNMOCTTa Ha noctTurHaTuTe

HAYHHOMPWNOXHW W NPUNOXHW NpuHocu, ¢ ybepgeHocT aasam MONOXUTENHA OLEeHKa
Ha AuceptaunoHHaTa pabota. U3nbiHEeHM ca BCUYKWM WU3NCKBAHUS Ha 3PACPB, Ha

npaBuiHUKa 3a HEroBoTo NPUITOXEHNE, KaKTo WU CI'IeLlMCbI/I'-IHl/ITe N3NCKBaHMWA 3a

npuaobvBaHe Ha HayyHu cTeneHn B TY-Codusi No OTHOLIEHUE Ha obxeart, obem u
Ka4eCTBO Ha AUCepPTaLUNOHHNSA TPyA.

Ha Te3au ocHoBaHusa npegnaram Ha mar. uHx. [enuua UBenuHoBa MeaHoBa-
MyTtacdumeBa na 6bae npucbaeHa oGpa3oBaTenHaTa u Hay4Ha cTeneH ,,A0KTOp” no
npodgecuoHanHo HanpasneHue 5.1 MawwuHHO UHXEeHepCcTBO, Hay4yHa cneyuanHocT
»ABTOMaTU3MPaHU cUCTEeMM 32 06paboTka Ha UHbopMaLMs U ynpaBneHue”,

05.03.2025 PeueH3eHT:

(npodh. AH uHx. L. Manakos)
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The dissertation submitted for review consists of 149 pages and includes an
introduction, seven chapters, general conclusions, a list of references, a summary of
contributions, and lists of publications related to the dissertation, figures, tables, and
abbreviations used.

In relation with the dissertation, four publications have been presented, one of them
is indexed in the Scopus database.

The research was done at TU-Sofia under the scientific supervision of Prof. DSc
Eng. Math. Nikolay Nikolov and Assoc. Prof. PhD Eng. Yavor Sofronov.

1. State of the art of the solved in the dissertation problem in scientific and
scientific-applied meaning

The dissertation is in a perspective and relevant field of designing and optimizing
personal protective equipment in the form of goggles with a respiratory protection mask.

The innovative goggles with an integrated mask developed in the dissertation focus
on a mask with a built-in ultraviolet (UV-C) sterilization system for inhaled and exhaled air.
This ensures a high level of protection and provides active defense not only in pandemic
situations, but also against potential biological, bacterial, industrial, or military threats.

The candidate's interdisciplinary research results have potential for further
development and practical application in both science and industry. The dissertation not
only addresses existing issues but also raises new questions and challenges for

researchers in this field, particularly regarding the feasibility of active protection and
prevention against viral and bacterial threats.

All of this underscores the relevance and significance of the research from both a
scientific and practical perspective.

2. Degree of knowledge of the state of the problem and creative interpretation
of the literary material

The dissertation investigates and analyzes the spectral characteristics of ultraviolet
irradiation, examines various disinfection strategies, and highlights the necessity of using
personal protective equipment (PPE). The requirements for PPE are defined, and the

fundamental principles of virtual and physical prototyping methods are discussed.



The dissertation cites 115 references, a significant portion of which are from the last
10 years. The literature review is analytical, providing well-founded conclusions and
identifying unresolved issues. Based on this review, the doctoral candidate has correctly
formulated the dissertation's goal and the tasks necessary to achieve it.

| believe that the candidate has a strong understanding of the current state of the
research in this field and possesses the necessary capacity to achieve new results.

3. Correspondence of the selected research methodology and the aimed goal
and tasks of the dissertation with the achieved contributions.

In accordance with the goal and the tasks of the dissertation, an experimental study
was conducted on the magnitude and direction of the force pressing the mask against the
face, the anthropometric shape of the human head, and the UV-C radiation emitted by an
industrial disinfection device. As a result, the requirements for the key characteristics of
the designed product were determined.

Based on an established methodology for new product development, enhanced with
improved consideration of ergonomic requirements, a concept for an innovative protective
mask with a UV-based active sterilization system was developed. This concept takes
ergonomic factors and requirements into significant account. Optimization of the key
components of the designed product was carried out using appropriate methods and tools.

An experimental study and analysis of a physical prototype were conducted through
a user survey.

The successful completion of the dissertation tasks is based on a well-balanced
combination of both new and classical methods and tools for designing, optimizing, and
researching innovative products. The obtained results confirm that the chosen research

methodology is appropriate for the set objectives and tasks of the dissertation, which fully
align with the achieved contributions.

4. Characteristics and evaluation of the dissertation work

The dissertation represents a comprehensive interdisciplinary theoretical and
experimental study. Its structure follows a logical sequence derived from the defined
objective and assigned tasks. The research is conducted with expertise, demonstrating the
doctoral candidate’s deep understanding of the issues and the use of appropriate modern
methodologies and tools to solve the given problems.

The obtained results have been thoroughly analyzed, and the effectiveness of the
developed solution has been proven. The presentation follows a methodical sequence,
with the results being extensively discussed and supported by data and evidence. Based
on these findings, relevant conclusions have been drawn.

| believe that the defined objective and the associated tasks have been successfully
and appropriately fulfilled in the required scope and depth.

| positively evaluate the research results and the development presented in the
dissertation.



5. Scientific and/or applied contributions of the dissertation work

| accept the contributions formulated by the author, which have both scientific-
applied and practical significance.

They can be summarized as follows:
5.1. Scientific-applied

® A conceptual model of an innovative protective mask has been developed, with
the capability to integrate protective goggles. The mask incorporates a UV-C LED system
for active sterilization, ensuring a high level of protection.

e An established methodology for designing new products has been enhanced, with
a focus on improved consideration of ergonomic requirements. Through validation and
evaluation of the proposed solution, its effectiveness has been demonstrated.

e The concept of a sterilization system for inhaled and exhaled air has been
optimized through research, analysis of developed variants, and modification of its key
components.

e Multi-physics simulations have been used to optimize the airflow path through the
mask’s housing to achieve high sterilization efficiency by maximizing exposure to UV-C
LED light for treating the passing air stream.

e An anthropometric model of the male and female head shape topology has been
developed, demonstrating that it is possible to unify the female scalp shape with a male

model (or vice versa) within a certain deviation.

o It has been proven that the anthropometric shape model enables the identification
of a "compromise elastic" contact form of the mask across different populations, forming
the basis for the creation of a "unisex" and "one-size" elastic mask system.

9.2. Practical contributions

e A suitable material has been selected for the base of the mask, offering good
elasticity and durability while allowing for disinfection, sterilization, and the application of
coatings or additives with antibacterial effects to enhance biocompatibility.

e The hypothesis of using filterless systems with minimal airflow resistance during
inhalation and exhalation has been justified.

® A 3D model of a UV-C LED module has been developed, featuring an integrated

control board with charging terminals, hermetically sealed on/off functionality, and a
battery charge indicator.

e Numerical simulations have determined the radiation exposure value of the

designed product to be 47.88 J/m?, which exceeds the specialized literature requirements

for UVGI to achieve LD90 (between 20 and 37 J/m?) for SARS-CoV-2 and other
coronaviruses and influenza viruses.

¢ The planned ergonomic indicators (ease of wearing, comfort, applied force, etc.)

have been confirmed through a user survey involving physical prototypes of the developed
product.

The obtained scientific-applied and practical contributions can be categorized into
the following groups:

« Demonstrating significant new aspects of already existing scientific fields, problems,
theories, and hypotheses using new approaches.



« Developing new designs, methodologies, and techniques.

 Obtaining confirmatory findings and enriching existing knowledge with practical
applications.

6. Assessment of the degree of personal involvement of the dissertation
student in the contribution

| assess the contributions of the dissertation as a result of the joint efforts of the
author and her supervisors. | am convinced of the doctoral candidate’s predominant
personal involvement and individual contributions in the development of the dissertation
work and related publications. This is confirmed by the fact that one of the publications is
sole-authored, and in the collaborative works, the candidate is the first author.

7. Evaluation of the publications on the dissertation work

According with the dissertation, four publications have been made, one of them is in
a journal indexed in the Scopus database. A strong testament to the quality of the
publications is the fact that one of them has been cited twice in other articles indexed in
Scopus.

The presented publications related to the dissertation sufficiently and accurately
reflect key aspects of its content and help to disseminate the conducted research.

8. Assessment in the compliance between abstract and the requirements for
preparing it

The abstract is prepared in accordance with the requirements and reflects the
essence and the main contribution points of the dissertation.

9. Recommendations and remarks

The doctoral candidate's strong literary awareness, the use of appropriate methods
and tools for theoretical and experimental research, the rich empirical material obtained, its
processing and creative interpretation, the developed concept of the innovative product, its
validation and optimization, all reflect the candidate’s good professional qualification.
These elements contribute to the dissertation being methodologically correct, credible, and
scientifically rigorous, with a clear interdisciplinary approach that has practical focus and
significance.

| have no substantial objections to challenge the candidate's key scientific-applied
and practical contributions. | prepared an opinion for the internal defense of the

dissertation, which contained notes and recommendations, many of which were taken into
account in the final version.

CONCLUSION

Based on my review of the dissertation, the educational objectives of the doctoral
program, and the relevance and significance of the achieved scientific-applied and
practical contributions, | confidently give a POSITIVE assessment of the dissertation. All
requirements of the Higher Education Act, its application regulations, and the specific



requirements for obtaining scientific degrees at the University of Sofia have been met
regarding the scope, volume, and quality of the dissertation.

On this basis, | recommend that MSec. Eng. Denitsa Ivelinova lvanova-
Mutafchieva be awarded the educational and scientific degree of "Doctor" in the
professional field 5.1 Mechanical Engineering, scientific specialty "Automated
Systems for Information Processing and Control."”

05.03.2025 Reviewer:

(Prof. DSc |. Malakov)



